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 ANNAMALAI
    UNIVERSITY

206. B.Sc. Botany
Programme Structure and Scheme of Examination (under CBCS)

(Applicable to the candidates admitted in Affiliated Colleges 
in the academic year 2022 -2023 ONLY)
	Course code
	Part
	Study Components and Course Title
	Hours/

week
	Credit
	Maximum marks

	
	
	
	
	
	CIA
	ESE
	Total

	
	
	SEMESTER - I
	
	
	
	
	

	22UTAML11
	I
	Language Course-I: Tamil-I
	5
	3
	25
	75
	100

	22UENGL12
	II
	English Course –I: Communicative English  I
	5
	3
	25
	75
	100

	22UBOTC13
	III
	Core course I: Phycology and Bryology
	4
	4
	25
	75
	100

	22UBOTC14
	
	Core course II: Mycology and Lichenology
	4
	4
	25
	75
	100

	22UBOTP15
	
	Core Practical I: Zoology-I
	3
	-
	-
	-
	-

	22UZOOA01
	
	Allied I: Paper I (ANIMAL DIVERSITY-I)
	4
	     4
	25
	75
	100

	
	
	Allied Practical I
	3
	-
	-
	-
	-

	22UENVS18
	IV
	Environmental studies
	2
	2
	25
	75
	100

	
	
	Total
	30
	20
	
	
	600

	
	
	SEMESTER - II
	
	
	
	
	

	22UTAML21
	I
	Language Course-II: Tamil-II
	5
	3
	25
	75
	100

	22UENGL22
	II
	English Course –II: Communicative English  II
	5
	3
	25
	75
	100

	22UBOTC23
	III
	Core course III: Microbiology & Plant Pathology
	4
	4
	25
	75
	100

	22UBOTP24
	
	Core Practical I: Zoology-II
	3
	3
	40
	60
	100

	22UZOOA02
	
	Allied –I : Paper II (ANIMAL DIVERSITY-II)
	4
	4
	25
	75
	100

	22UZOOP01
	
	Allied Zoology Practical I
	2
	3
	40
	60
	100

	22UBOTE26
	
	Internal Elective I
	3
	3
	25
	75
	100

	22UVALE27
	IV
	Value Education
	2
	1
	25
	75
	100

	22USOFS28
	
	Soft skill
	2
	1
	25
	75
	100

	22UNMSD01
	IV
	Effective English 
	
	2
	25
	75
	100

	
	
	Total
	30
	27
	
	
	1000


	
	
	SEMESTER - III
	
	
	
	
	

	22UTAML31
	I
	Language Course-III: Tamil-III
	5
	3
	25
	75
	100

	22UENGL32
	II
	English Course –III: English Through Literature-I
	5
	3
	25
	75
	100

	22UBOTC33
	III
	Core course IV: Pteridology, Gymnosperms & Palaeobotany
	4
	4
	25
	75
	100

	22UBOTP34
	
	Core Practical II:
	3
	-
	-
	-
	-

	22UCHEA01
	
	Allied –II : Paper I: Chemistry-I
	4
	4
	25
	75
	100

	
	
	Allied Practical II: Chemistry
	2
	-
	-
	-
	-

	22UBOTE36
	
	Internal Elective II
	3
	3
	25
	75
	100

	
	IV
	Non-Major Elective I
	2
	2
	25
	75
	100

	22UBOTS38
	
	Skill Based Subject I: Biofertiliser production
	2
	2
	25
	75
	100

	
	
	Total 
	30
	21
	
	
	700

	
	
	SEMESTER - IV
	
	
	
	
	

	22UTAML41
	I
	Language Course-III: Tamil-IV
	5
	3
	25
	75
	100

	22UENGL42
	II
	English Course –III: English Through Literature-II 
	5
	3
	25
	75
	100

	22UBOTC43
	III
	Core course V : Anatomy, Embryology & Microtechnique
	5
	4
	25
	75
	100

	22UBOTP44
	
	Core Practical II:
	4
	3
	40
	60
	100

	22UCHEA02
	
	Allied II: Paper II
	4
	4
	25
	75
	100

	22UCHEP01
	
	Allied Practical II
	3
	1
	40
	60
	100

	22UBOTN47
	IV
	Non-Major Elective I
	2
	2
	25
	75
	100

	22UBOTS48
	
	Skill Based Subject I: Preservation of fruits & vegetables
	2
	2
	25
	75
	100

	22UNMSD02
	
	MS-Office Essentials
	
	2
	25
	75
	100

	
	
	Total
	30
	24
	
	
	900

	
	
	SEMESTER – V
	
	
	
	
	

	22UBOTC51
	III
	Core Course VI: Morphology,Taxonomy and Economic Botany
	4
	4
	25
	75
	100

	22UBOTC52
	
	Core Course VII: Genetics, Plant breeding & Evolution
	4
	4
	25
	75
	100

	22UBOTC53
	
	Core Course VIII: Cell & Molecular Biology
	4
	4
	25
	75
	100

	22UBOTC54
	
	Core Course IX: Plant Tissue culture &Plant Biotechnology
	4
	4
	25
	75
	100

	22UBOTP55
	
	Core Practical III:
	3
	-
	-
	-
	-

	22UBOTP56
	
	Core Practical IV:
	3
	-
	-
	-
	-

	22UBOTE58
	
	Internal Elective III:
	4
	3
	25
	75
	100

	22UBOTS59
	IV
	Skill based Subject III: Nursery & Landscaping
	2
	2
	25
	75
	100

	22UGENS57
	
	Gender Studies
	2
	1
	25
	75
	100

	
	
	Total
	30
	22
	
	
	700


	
	
	SEMESTER - VI
	
	
	
	
	

	22UBOTC61
	III
	Core Course X: Plant Ecology & Phytogeography
	5
	4
	25
	75
	100

	22UBOTC62
	
	Core Course XI: Plant Biochemistry, Bioinformatics and Biostatistics
	5
	4
	25
	75
	100

	22UBOTC63
	
	Core Course XII: Plant Physiology
	6
	4
	25
	75
	100

	22UBOTP64
	
	Core Practical III:
	4
	3
	40
	60
	100

	22UBOTP65
	
	Core Practical IV:
	4
	3
	40
	60
	100

	22UBOTE66
	
	Internal Elective IV :
	4
	3
	25
	75
	100

	22UBOTS68
	IV
	Skill Based subject IV: Plant Dyes & Pigments
	2
	2
	25
	75
	100

	22UEXTA67
	V
	Extension Activities
	-
	1
	100
	-
	100

	22UNMSD03
	
	Medical Coding
	
	2
	25
	75
	100

	
	
	Total
	30
	26
	
	
	900

	
	
	Grand Total
	180
	140
	
	
	4800


INTERNAL ELECTIVE COURSES

	CODE
	COMPONENT
	PAPER TITLE

	22UBOTE26-1
	Internal Elective I
	Horticulture

	22UBOTE26-2
	
	Seed Technology

	22UBOTE26-3
	
	Medicinal Botany

	22UBOTE36-1
	Internal Elective II
	Ethnobotany

	22UBOTE36-2
	
	Seaweed technology

	22UBOTE36-3
	
	Plant Fibre Technology

	22UBOTE58-1
	Internal Elective III
	Forestry and Silviculture

	22UBOTE58-2
	
	Mushroom Culture technology

	22UBOTE58-3
	
	Bioinstrumentation

	22UBOTE66-1
	Internal Elective IV
	Phytochemistry

	22UBOTE66-2
	
	Organic farming

	22UBOTE66-3
	
	Invasion Biology


ALLIED COURSES

	22UBOTA01
	THEORY
	Allied Botany Paper I

	22UBOTA02
	THEORY
	Allied Botany Paper II

	22UBOTP01
	PRACTICAL
	Allied Botany Practical


Non-Major Elective Courses (NME)

(Department of Botany offers the following NME to other Departments)
	22UBOTN37
	NME I
	Mushroom Cultivation

	22UBOTN47
	NME II
	Herbal Home Remedies


CREDIT DISTRIBUTION

	Part
	Study Components
	Papers
	Credits
	Total Credits


	Marks
	Total Marks

	Part I
	Languages
	4
	3
	12
	100
	400

	Part II
	Communicative English & English
	4
	3
	12
	100
	400

	Part III 
	Core Courses
	12
	4
	48
	100
	1200

	
	Core Practical
	4
	4
	16
	100
	400

	
	Allied Courses
	4
	4
	16
	100
	400

	
	Allied Practical
	2
	2
	4
	100
	200

	
	Internal Electives
	4
	3
	12
	100
	400

	Part IV
	Environmental studies
	1
	2
	2
	100
	100

	
	Value Education
	1
	2
	2
	100
	100

	
	Soft Skill
	1
	2
	2
	100
	100

	
	Gender Studies
	1
	2
	1
	100
	100

	
	Non-Major Electives
	2
	2
	4
	100
	200

	
	Skill Based Courses
	4
	2
	8
	100
	400

	Part V
	Extension activities
	1
	1
	1
	100
	100

	
	Total
	45
	
	140

	
	4500


	SEMESTER - I

PART III

CORE - I 
	22UBOTC13: PHYCOLOGY AND BRYOLOGY
	CREDITS: 4
HOURS: 4/W


COURSE OBJECTIVES
1. To understand the major groups of cryptogamic plants and their characteristics.
2. To study their interrelationships and trace their evolutionary trends.
3. To know the classification, life cycle and economic importance of Algae. 

4. To understand Bryophytes and their salient features. 

5. To learn the classification and economic importance of Bryophytes.

UNIT – I : Algae  







(10 hours)

General characteristics of algae. Various habitats of algae – freshwater, marine and soil. Classification (F.E. Fritsch, 1945). Salient features of various classes as per Fritsch’s system. Cell structure of prokaryotic algae (Cyanophyceaen cell) and eukaryotic algae (Chlorophycean cell). 

UNIT – II : Algae  







(10 hours)

Thallus organization, mode of reproduction, algal life cycle patterns (haplontic, diplontic, haplo-diplontic and diplobiontic). Mass culture (Spirulina), economic importance of algae and BGA in Azolla as fodder and biofertilizer.

UNIT – III : Algae 







 (15 hours)

Detailed study of the following genera: occurrence, distribution, common species, structure, reproduction and life cycle of Oscillatoria, Oedogonium, Caulerpa, Cyclotella, Sargassum and Polysiphonia (developmental studies on sex organs not required). 

UNIT – IV : Bryophytes   






(10 hours)

General characteristics of Bryophytes, Various natural habitats of Bryophytes, Classification (Rothmaler, 1951), vegetative reproduction and economic importance. Evolution of gametophytes and sporophytes among Bryophytes.

UNIT – V : Bryophytes   






(15 hours)

Detailed study of the following genera: occurrence, distribution, common species, structure, reproduction and life cycle of Marchantia, Anthoceros and Funaria (developmental studies on sex organs not required). 

COURSE OUTCOMES 
On successful completion of the course, the student will be able to

1. Acquire thorough knowledge on the salient features of Algae and Bryophytes.

2. Learn the major classes, types, structure and reproduction of various genera. 

3. Conserve them in their natural environment. 

4. Acquire the basic knowledge of the evolutionary relationship between algae and bryophytes. 

5. Identify the economic importance of Algae and Bryophytes.

Text Books
1. Pandey, BP. 2018. College Botany Volume I, 20/e, S. Chand and Company, New Delhi. 

2. Pandey, BP. 2005. Simplified Course in Botany. S. Chand and Company, New Delhi. 

3. Sharma, OP. 1992. Text Book of Algae. Tata McGraw Hill, New Delhi. 21 

4. Pandey, S.N, P.S.Trivedi(2008).A text book of Botany Vol –I – 11thEdt, Vikas publishing House, Noida.

5. Pandey, S.N, P.S.Trivedi (2008). A text book of Botany Vol –II, Vikas publishing House, Noida.

6. Gangulee, HC. And Kar, AK. 1989. College Botany, Vol-II, Books & Allied Pvt. Ltd., Calcutta. 

7. Prem Puri. 1981. Bryophytes - Morphology growth and differentiation. Atma Ram & Sons. Lucknow. 

8. Smith, GM. 1955. Cryptogamic Botany Vol-1&II, McGraw Hill, New York

9. Sharma, OP (2013). Bryophytes, McGraw Hill education (India) Pvt..Ltd, New Delhi  

10. Vashishta, Sinha AK (2011). Bryophytes, S.Chand & Company ltd., New Delhi  

11. Rashid, A (1998).An Introduction to Bryophyta, Vikas Pub.Ltd, Newdelhi
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	SEMESTER - I

PART – III

CORE - II
	22UBOTC14: MYCOLOGY AND LICHENOLOGY
	CREDITS: 4
HOURS: 4/W


COURSE OBJECTIVES
1) To acquire thorough knowledge on the salient features of fungi and lichens. 

2) To learn the major classes, types, structure and reproduction of various genera. 

3) To study the classification, characteristic features, distribution, and reproduction cycle of fungi and lichens 

4) To know the ecological and economic importance of fungi and lichens 

5) To understand the concept of lichens as indicator for air pollution.

UNIT - I : Fungi  







(10 hours)

General characteristics - range of thallus organization, The architecture of thallus, fungal cells, cell wall composition, cell organelles and cytoskeleton; mode of nutrition. Outline on the Classification of fungi (C. J Alexopoulos and C. W. Mims, 1979). 

UNIT - II : Fungi  







(10 hours)

Ecology of fungi, Reproduction (vegetative, asexual and sexual), Heterothallism; heterokaryosis; parasexuality; degeneration of sex. Spore dispersal mechanisms. Economic importance of fungi in industries and medicine.

UNIT  - III : Fungi  







(20 hours)

Detailed study of morphology, reproduction and life cycle of the following: (a) Mastigimycotina-Albugo; (b) Zygomycotina- Rhizopus; (c) Ascomycotina- Saccharomyces and Penicillium; (d) Basidiomycotina- Puccinia; (e) Deuteromycotina- Cercospora.
UNIT – IV : Lichens   







(10 hours)

Introduction to Lichens, Distribution, Types, Nature of Mycobionts and Phycobionts, Thallus organization, Classification of Lichens (Hale, 1969).  Special structures of Lichen thallus, Reproduction, Biomedical applications.

UNIT – V : Lichens 







(10 hours)

Structure, vegetative and sexual reproduction (with reference to fruticose lichen - Usnea). Economic importance and role in succession and pollution monitoring.

COURSE OUTCOMES
On successful completion of the course, the student will be able to
6) Acquire thorough knowledge on the salient features of Fungi and Lichens.

7) Learn about the morphology, structure, reproduction and life cycle of Fungi and Lichens.

8) Study the various classes and major types of Fungi and variations in life cycles.

9) Understand the fundamentals of economic importance and biomedical applications of Fungi and Lichens.

10) To learn about the role of lichens as pollution indicators.
Text Books
11) Sharma, OP (2011). Fungi and allied microbes The McGraw –Hill companies, New Delhi  

12) Sharma, PD (2003).The Fungi. Rastogi Publications, Meerut 

13) Sharma OP 1989. Text Book of fungi. Tata McGraw Hill, New York. 

14) Bessey, E.A (1979). Morphology and Taxonomy of fungi, Vikas publishing House Pvt. Ltd, New Delhi.

15) Mehrotra, RS, Aneja KR (1990).An Introduction to Mycology , New Age  International    Pub, New Delhi  

16) Webster,J (1970) Introduction to fungi , Cambridge university press,London.

17) Muthukumar, S. and Tarar, JL (2006), Lichen Flora of Central India, Eastern book Corporation , New Delhi. 

18) Dharani Dhar Awasthi (2000). A Handbook of Lichens, Vedams eBooks (P) Ltd. New Delhi  

19) Hale M.E, (1983), The Biology of Lichens, New Age International publishers, New Delhi.

OUTCOME MAPPING
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	SEMESTER: I

PART: III
	22UZOOA01: ZOOLOGY – I
(ANIMAL DIVERSITY-I)
	CREDIT: 4

HOURS: 4/W


COURSE OBJECTIVES

20) To learn the principles of animal taxonomy.
21) To learn the classification of animals upto class.
22) To enlighten the students about the diverse forms of Invertebrate and Vertebrate animals present around us. 

23) To learn the salient features and various systems of different phyla.

24) To help our students to distinguish various animals and to know the evolutionary sequence ofthem.
Unit – I

General characteristics and classification of Nine Major Invertebrate Phyla up to Class level with suitable examples. Type study: Protozoa - Paramecium; Porifera -Ascon sponge; Coelenterata -  Obelia.
Unit – II

Type study: Platyhelminthes – Planaria; Nemathelminthes: Ascaris; Annelida - Earthworm; General essay: Parasitic adaptations in helminthes.
Unit - III

Type study: Arthropoda - Cockroach; Mollusca –Fresh water mussel; Echinodermata - Star fish; General essay: Mouthparts and their modifications in Insects, Water vascular system in Echinoderms.
Unit - IV

General characteristics and classification of chordates up to Class level with suitable examples. Type study: Pisces - Shark (except Endoskeleton); Amphibia - Frog (except Endoskeleton); General essay: Migration in fishes, Parental care in Amphibia.
Unit - V

Type study: Reptiles: Calotes(except Endoskeleton); Aves: Pigeon (except Endoskeleton); Mammals: Rabbit (except Endoskeleton); General essay: Poisonous and non- poisonous snakes in India, Dentition inMammals. 

COURSE OUTCOMES

Upon successful completion of this course, students will be able to:

25) Enlighten the students about the diverse forms of Invertebrate and Chordate animals which belong to 9 major phyla present  around us. 

26) Students able to distinguish various Invertebrate and Chordate animals.

27) It gives idea about the evolutionary sequence of them.

28) Students gets idea about present advanced developed stage of our human body from primitive forms 

29) Enlighten the students about parasitic Protozoan  of  Man

Text Books
30) Ayyar.E.M., AnanthaKrishnan T.N.1995. Manual of Zoology Vol.II, Part I&II. (Chordata), S. Viswanathan Pvt. Ltd., Chennai.
31) Kotpal, R.L.1998. Modern Text Book of Zoology - Vertebrata, Rastogi and Company, Meerut, India.
32) Jordan.E.L&Verma.P.S. “Invertebrate Zoology” S.Chand& Co. New Delhi. 

33) Jordan.E.L&Verma.P.S. “Chordate Zoology” S.Chand& Co. New Delhi

Supplementary Readings
34) Dhami, P.S and Dhami, J.K. 1982. Chordate Zoology. R.Chand& co Publishers, NewDelhi.
35) Goodrich, 1958. Structure and development of vertebrates, Vol.I& II. New York.
36) Thangamani, T. and Arumugam, N. 2009. A text book of Chordates. Saras Publications.
37) Jordon E and Verma P.S. 1995. Chordate Zoology elements of animal physiology. S.Chand&Co.NewDelhi.
38) Waterman,A.J.
1971.
Chordate
structure and function. Macmillan Company - NewYork.
OUTCOME MAPPING
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	SEMESTER - II

PART – III

CORE - III
	22UBOTC23: MICROBIOLOGY AND PLANT PATHOLOGY
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
1. To study the History and scope of microbiology.
2. To understand the classification, structure, bacteria and viruses.
3. To create the awareness on economic importance of microorganisms.
4. To study the classification and symptoms of plant diseases.
5. To study the infection, casual organism and control of some diseases.
UNIT – I 








(10 hours)

History and scope of microbiology, contributions of L.Pasteur and R.Koch. Classification of microbes – R.H. Whittaker’s five kingdom concept, Carl Woese’s –Domain system. Basic principles of staining of Bacteria. Microbial interactions – beneficial association (symbiosis, VAM) and destructive association (Plant diseases).
UNIT – II 








(15 hours)
Bacteria: General characters, morphology and  classification  of bacteria - ultra structure of bacterial cell. Nutrition, respiration and reproduction of bacteria. Viruses: General characters, classification and general structure with special  reference  to  viroids  and  prions.  Structure of TMV and T4 bacteriophage – Multiplication of bacteriophage (Lytic and Lysogenic cycle) Mycoplasma: Properties and salient features.
UNIT -  III 








(10 hours)
Role of microorganisms in industries - alcoholic beverages, dairy products. Enzymes – amylase and protease. Antibiotics – Penicillin and Streptomycin. Vaccines. Agriculture- Biofertilizers and biopesticides. Environment – Sewage treatment and Biogas.
UNIT – IV 








(15 hours)

Plant Pathology - History and principles, classification of diseases, kinds of symptoms (hypertrophy, hypotrophy and necrotic symptoms). study of infection - entry of fungal, bacterial and viral pathogens and dissemination of pathogens - spore dispersal, role of vectors, influence of wind, temperature and humidity in transmission.
UNIT – V 








(10 hours)

Control
methods
of
plant
diseases
-
cultural, chemical


and biological methods. Study of the following plant diseases:
1. Citrus canker
2. Tikka disease of groundnut
3. Red rot of sugarcane
4. Bunchy top of banana.

COURSE OUTCOMES

On successful completion of this course, the student will be able to 

1. Give a detailed introduction of microorganisms and their classification.

2. Understand the  factors lying behind the plant diseases and how to overcome

3. Demonstrate control of microbes and utility .

4. Analyse  plant diseases – casual organism, symptoms and control measures

5. Predict disease incidence based on environmental conditions

Text Books 
1. Verma, J.P .1992. The Bacteria.

2. Pelczar .1993. Introductory Microbiology.

3. Clifton, A. 1958. Introduction to Bacteria.

4. Gupta, G.P.  Plant Pathology 

5. Singh, R.S . Plant Pathology

6. Mehortra , R.S . Plant Pathology 

7. Bilgrami K.S. and Dube . Text book of Modern Plant Pathology

OUTCOME MAPPING
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	SEMESTER –  I & II

PART – III

CORE PRACTICAL – I
	22UBOTP15/22UBOTP24:  COVERING CORE COURSES I, II AND III
	CREDITS: 3
HOURS: 3/W


1. To make suitable micro preparations and detailed microscopic analysis of vegetative and reproductive parts of the following Algae – Oscillatoria, Oedogonium, Caulerpa, Cyclotella, Sargassum and Polysiphonia
2. To identify types from algal mixtures. 

3. To make suitable micro preparations and detailed microscopic analysis of vegetative and reproductive parts of the following Bryophytes - Marchantia, Anthoceros and Funaria.
4. To make suitable micro preparations and detailed microscopic analysis of vegetative and reproductive parts of the following Fungi - Rhizopus, Saccharomyces, Penicillium, Puccinia  and  Cercospora.To Study the vegetative, special structures and reproductive structures of Lichens (Usnea).
5. To observe and identify microscopic specimens and write illustrated and explanatory notes on them.
6. Identification of Bacteria using Gram staining in Curd.
7. Study of plant diseases – casual organism, symptoms and control measures.
8. To maintain observation and record note book.
COURSE OUTCOMES

On successful completion of this course the student will be able to

39) Make micropreaprations of the forms studied in the syllabus

40) Identify the different lower groups of plants

41) Understand and identify microorganisms

42) Aanlyse and identify plant diseases

43) Maintain scientific records of observations
OUTCOME MAPPING
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	SEMESTER: II
PART: III
	22UZOOA02: ZOOLOGY – II

(ANIMAL DIVERSITY-II)
	CREDIT: 4

HOURS: 4/W


COURSE OBJECTIVES
44) The study of Zoology aims to increase understanding of living systems.

45) To consider the systems in relationship to the self and other organisms in the natural environment.

46) Tostudythe cytological and anatomical details ofhuman.

47) Tolearnthebasic principles of genetics and developmental growth.

48) To study the basic concepts of evolution.

Unit – I  CELL BIOLOGY 

Prokaryotes and Eukaryotes – Ultra structure of animal cell - Structure and function of cellular organelles – plasma membrane, nucleus, mitochondria, golgi bodies, ribosomes, lysosomes, endoplasmic reticulum,  vacuoles, chromosomes, and DNA structure.

Unit – II DEVELOPMENTAL BIOLOGY

Introduction - Types of eggs - Cleavage and types of Frog egg – Blastulation and Gastrulationinfrog embryo-Organogenesisin frog-Developmentofeyeandheartin frog. Placentain mammals, Test tube babies.
Unit – III GENETICS

Mendel’s principles and applications - Linkage and crossing over (mechanism and significance) -Sex determination in man - Sexlinkedinheritance - Genetic diseases (Hypercholesterolemia, cystic fibrosis, phenylketonuria and hemophilia) - Syndromes (Down, Klinfelter and Turner).
Unit - IV  ANIMAL PHYSIOLOGY

Structure of mammalian heart and its working mechanism and disorders – Heart beat, ECG and Cardiac cycle; Properties and Functions of blood – ECG, Blood Pressure, blood sugar and cholesterol–Reproduction - Endocrine control of mammalianreproduction – Male and female hormones.

Unit - V  EVOLUTION

Chemical origin of life; Lamarckism, Darwinism and De Veries Theories ofEvolution; Hardy Weinberg Principle: Gene pool and Gene frequency; Evolution ofman.
COURSE OUTCOMES

49) The students know about the various types of animal cell structures with their characteristic features and detailed functions. 
50) It  provides understanding of the processes of early embryonic development

51) Students get idea about their own development from single cell to present stage of life.

52) It gives basic overview of genes, mutations, sex determination and patterns of inheritance. 

53) It train the students in blood grouping of man
54) To impart training on the techniques of physiological concepts in vertebrate animals
55) It helps in understanding of the evolution of life.
Text Books
56) Arumugam.N 2013 “Cell Biology’’ Saras  publications.

57) Arumugam.N 2013 “ Developmental Zoology” Saras publications.

58) Meyyan R.P. 2013 “Genetics” Saras publications.

59) Arumugam.N 2013 “Animal Physiology” Saras publication.

60) Arumugam.N 2013 “Evolution”, Saras Publication., Nagercoil.

Supplementary Readings
61) Cell Biology, Genetics, Molecular Biology, Evolution and Ecology, P.S.Verma& V.K. Agarwal, S. Chand & Company Ltd, New Delhi, 2004.

62) Introductory Modern Biology, S.SundaraRajan, Anmol Publications Pvt. Ltd, New Delhi.
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	SEMESTER: II

PART: III
PRACTICAL: I
	22UZOOP02: ZOOLOGY PRACTICAL
	CREDIT: 3

HOURS: 3/W


COURSE OBJECTIVES
63) Learn and be familiar with the Laboratory techniques.
64) To understand the taxonomic position, body organization and evolutionary relationship of animals.
65) To inculcate the significance of various non chordates and chordates.
Unit I :MAJOR PRACTICAL - DISSECTIONS

Earth worm / Cockroach - Digestive and Nervous system

Prawn -Nervous system and Appendages.







Unit II: MINOR PRACTICAL - MOUNTING

Mouth parts of Mosquito/ Cockroach and Honey bee

Earthworm – Body setae

Placoid scales of Shark

Unit III: MAJOR PRACTICAL

 Qualitative detection of excretory products (Ammonia, Urea, Uric acid).


Experimentsonmendelianinheritance







Unit IV: MINOR PRACTICAL

Identificationof ABO bloodgroup.

Preparationof mitosisin onionroot tip.

Unit V: SPOTTERS

Amoeba, Sycan, Obelia, Taenia solium (entire, scolex),Ascaris (Male and Female),Earthworm (entire, Pineal setae) Prawn (entire), Fresh water mussel, Sea star, Amphioxus – Entire, Shark, Frog, Calotes, Pigeon, feathers of pigeon and Rabbit. DNA structure,Syndromes (Down, Klinfelter and Turner),Placentain mammals,Sphygmomanometer, Stethoscope, ECG, Rain gauge.

COURSE OUTCOMES

66) Familiar with practical skills in the use of tools, technologies and methods common to microbiology and physiology.
67) Apply knowledge and come to know how to handle different organisms.
68) Apply knowledge and come to know how to handle different organisms.

Text Books

69) Arumugam N. (2013). Practical Manual, Saras Publication, Nagercoil, Tamilnadu, India

70) Das S. (2020). Microbiology Practical Manual, CBS Publication, Delhi.

71) Jayasurya, Arumugam N, Dulsy Fatima. (2013). Practical Zoology Vol 3, Saras Publication, Nagercoil, Tamilnadu, India.

72) Singh HR and Neerajkumar. (2014). Animal Physiology and Biochemistry, Vishal Publishing Co. Jalandhar, Delhi.
	SEMESTER - II

PART – III

INTERNAL ELECTIVE – I
	22UBOTE26-1: HORTICULTURE
	CREDITS: 3
HOURS: 3/W


COURSE OBJECTIVES

1. To understand the salient features of Horticulture 
2. To know the importance of  cultivating horticultural crops.
3. To learn plant propagation for  horticulture
4. To promote educational and training opportunities and encourage the development of all disciplines within Horticulture 
5. To Familiarize with the improving of the environment
UNIT – I 








(9  hours)

Horticulture: Importance of Horticulture, Classification of Horticultural crops – fruits, vegetables, crops, climate, soil, water and nutrition needs of Horticultural crops, Pruning methods, Hydroponics.
UNIT – II 








(9  hours)

Garden designs, types of gardens – formal, informal and kitchen garden – floriculture, cultivation of commercial flowers – Rose.  Cultivation of important fruit trees – Mango.
UNIT – III  








(9  hours)

Propagation methods, Cutting, Layering – Air layering, Budding –Grafting – Types of grafting- approach and crown grafting.   Garden tools and implements, Manures and fertilizers, Farmyard manure, compost, Vermi compost and biofertilizers. Foliar sprays.

UNIT – IV  








(9  hours)

Components of Garden, Lawns and landscaping Trees, shrubs and shrubberies, climbers and creepers, Flower beds and borders, topiary,  rockery. Conservatory or green houses, Indoor garden, Roof garden, Bonsai.

UNIT – V  








(9  hours)              

Growth regulators in Horticulture, Rooting hormones, Flower induction, Parthenocarpy, Plant protection – Biocontrol methods, Common diseases of fruits and vegetable crops (Mango, Citrus, & Tomato). 

COURSE OUTCOMES

On the successful completion of the course, the student will be able to
1. Understand characteristics of ornamental plants 

2. Provide employment opportunities, often in rural areas

3. Improve and manage the  environment sustainably

4. Practice vegetative plant propagation 
5. Gain knowledge of growth regulators, promoters and common diseases of Horticultural crops.
Text Books
1. Kumar, N. (1997) Introduction to Horticulture, Rajalakshmi publications, Nagercoil, India – (28 chapters & approx. 300 pages).

2. Bose, T.K. & Mukherjee, D. (1972) Gardening in India, Oxford & IBH publishing Co., Kolkatta, Mumbai, New Delhi – 385pp.

3. Sandhu, M.K. (1989) Plant propagation, Wiley Eastern Ltd., New Delhi, Bangalore, Bombay, Calcutta, Chennai, Hyderabad, Pune – 287pp.

4. Lex Lauries & Victor H. Rice (1950) Floriculture – Fundamental and Practices. McGraw Hill Publishers, N.Y.

5. Naik, South Indian fruits and their culture, Vardhachary & co., Chennai.

6. Edmond Musser & Andres, Fundamentals of horticulture, McGraw Hill Book Co.,
7. Sundararajan, J.S. Muthuswamy, J. Shanmugavelu, K.G. balakrishnan, A guide to horticulture, Thiruvenkadam Printers, Coimbatore.

E- Materials:

http://ecoursesonline.iasri.res.in/course/index.php?categoryid=89  
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	SEMESTER – II
PART – III

INTERNAL ELECTIVE - I
	22UBOTE26-2: SEED TECHNOLOGY
	CREDITS: 3
HOURS: 3/W


COURSE OBJECTIVES
1. To acquire knowledge about seed technology 

2. To realize the importance of seed technology in over all upgrading of the seed quality. 

3. To know the varies components and techniques of seed Technology 

4. To gain knowledge about laws and rules of seed and seed technology. 

5. To understand the concept of certified seeds
UNIT - I 








(9  hours)

Introduction – Goals of Seed Technology. Seed industry in India – before and after independence. Development of seed programmes – Bases and types of seed programmes, steps involved in development of a seed programme. 

UNIT  - II  








(9  hours)

General principles of seed production. Maintenance of Nucleus and Breeder’s seed. Foundation and certified seed production – cereals, pulses, oil seeds, fibres,  and  Sugar. 

UNIT - III 








(9  hours)

Seed Processing, storage and marketing – Seed processing, seed drying, seed cleaning and Upgrading, Seed Treatment, Seed Packaging and Handling, Seed Storage, Seed marketing. 

UNIT - IV 








(9  hours)

Seed Testing – Introduction, seed Sampling, Seed purity, Genuineness of Seed varieties, Seed Germination, Seed viability, Seed vigour, Seed Health, Seed Moisture. 

UNIT - V 








(9  hours)

Seed certification and Seed Legislation Seed certification, Seed certification standard field and Seed inspection, Seed legispation and seed Law Enforcement. 

COURSE OUTCOMES
On the successful completion of the course, the student will be able to

1. Acquire knowledge about seed technology 

2. Realize the importance of seed technology in over all upgrading of the seed quality. 

3. Understand the various components and techniques of seed Technology 
4. Analyse the laws and rules of seed and seed technology. 

5. Apply the concept of certified seeds

Text Books

1.  Agrawal, R. L. 1982. Seed Technology.ISBN: 81-204-0068-2. 

2. Miler B. Mc Donald and Lawrence. 1998. Seed production – Principles and Practices. Copeland CBS publication – ISBN 81-239-0600-5 Chapman ISBN: 0-412-07551-2.

3. Dr. Veena Gupata . 2009. Seeds – Their Conservation Principles and Practices. 

4. Vanangamudi, K and V. Manonmani 2011. Organic Seed – Traditional Varieties and Technologies.ISBN: 978-81-7233-700-1. 

5. Brijesh Tiwari. 2014. Seed Science and Technology. ISBN: 978-93-5030- 194-4.

6. Yashwanth Kumar, D. 2014.Seed Science and Technology. ISBN; 978-93-5111-321-8. 

7. Agrawal, PK and M. Dadlani. Techniques in Seed Science and Technology. ISBN: 81-7003-138-9. 
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	SEMESTER - II

PART – III

INTERNAL ELECTIVE – I
	22UBOTE26-3: MEDICINAL BOTANY
	CREDITS: 3
HOURS: 3/W


COURSE OBJECTIVES
1. To educate, study, develop, cultivate, benefits of medicinal plants
2. To understand salient features of Medicinal plants
3. To acquire the knowledge about Siddha, Aurvedha and Unani system of medicines
4. To stimulate Agro ecological practices. 
5. To support research and the implementation of medicinal plant programmes and projects in the municipalities
UNIT – I 








(9 hours)

Pharmacognosy - Definition and History. Introduction, brief history of medicinal plants. Indian system of medicines – Siddha, Aurvedha and Unani systems. Classification of crude drugs, and their chemistry.

UNIT  - II 








(9  hours)

Vernacular and botanical names of locally available medicinal plants. Preparation of herbal drugs – Medicinally useful parts of plants. 

UNIT – III 








(9  hours)

Morphological studies - Chemical constituents. Therapeutic and other Pharmaceutical uses of Root – Catheranthus, Bark - Cinchona, Leaves - Adathoda and Eucalyptus,  Flower - Clove.

UNIT – IV 








(9  hours)

Establishment of Herbal Garden – Pot culture and uses of medicinal plants - Jaundice, Cardiac, Diabetics, Blood pressure and Skin diseases. (Two Plant examples for each mentioned above)

UNIT – V 








(9  hours)

Fruits and seed - Wood apple, Gooseberry and Poppy seed, Underground stem - Ginger, Unorganized drugs. Gum - Acacia, Resin - Turpentine, Fixed oil - Castor oil.

COURSE OUTCOMES
On the successful completion of the course, the student will be able to

1. Promote cultivation and conservation of medicinal plants.

2. Identify the medicinal plants to be conserved

3. Analyse the various systems of medicines

4. Describe the process  drug production
5. Manage and maintain herbal gardens
Text Books
1. Sathyarathi et al – 1982 – Indian Medicinal Plants, Vols., I, II & III. ICMR, New Delhi.
2. J.S. Gamble – 1935 – Flora of the Presidency of Median vols. I, II & III. Govt. Press Calcutta, India.

3. K.M. Mathew – 1989 – Flora and Tamil Nadu carnatic reprint herbarium, St.Joseph’s College, Tiruchirappalli.

4. Prajapathi, Purohit, Sharma and Kumar. (2003). A Hand book of Medicinal plants. Agrobios Publications, Jodhpur.

5. John Jothi Prakash, E. (2003). Medicinal Botany and Pharmacognosy. JPR Publication, Vallioor, Tirunelveli.

E- Materials
https://science.umd.edu/classroom/bsci124/lec29.html  
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	SEMESTER – III

PART- III

	22UBOTC33: PTERIDOLOGY, GYMNOSPERMS AND PALAEOBOTANY
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES:
1. To understand the distribution and classification of Pteridophytes.

2. To study the morphology and life cycle of various groups of Peridophytes.
3. To understand the economic importance of Pteridophytes.

4. To adequate information to characteristics, classification ,economic importance and life cycle of Gymnosperms.

5.  To understand the importance of various types of fossil plants and fossilization process in tracing evolution.

UNIT – I : Pteridology (10 hours)

Introduction, General characters - Distribution, Classification of Pteridophytes by Reimer’s,(1954). Stelar evolution. Homospory, Heterospory, and origin of seed habit. Apogamy and Apospory. 

UNIT – II  (15 hours)

Range of structure reproduction and evolution of gametophyte of the following types (Excluding developmental studies) Psilotum, Lycopodium, Selaginella, Equisetum, Adiantum and  Marselia. -  Economic importance of Pteridophytes.

UNIT – III : Gymnosperms (10 hours)

General characters of gymnosperms, Distribution of gymnosperms, Classification of gymnosperms by K.R. Sporne, (1965). Affinities and interrelationship between Pteridophytes and Gymnosperms

UNIT – IV  (15 hours)

        Morphology, anatomy, phylogeny and interrelationship of the following types: Cycas, Pinus and Gnetum - Economic importance of Gymnosperms.
UNIT – V : Palaeobotany (10 hours)

Geological time scale. Types of fossil (Impressions, compressions, casts, molds, petrifactions, and coal balls) omenclature of fossil plants. Detailed study of the following fossils: Rhynia, Lepidodendron, Williamsonia.

COURSE OUTCOMES

On the successful completion of the course, the student will be able to

1. Discuss the morphology general characteristic of Pteridophytes

2. Differentiate the various genera in Pteridophytes. 

3. Analyse the salient features and importance of Gymnosperms

4. Apply knowledge on fossils and fossilization 

5. Deduce evolution using plant fossil knowledge 

Text Books

1. Vashishta , P.C , Sinha and Anilkumar (2010). Pteridophytes, S.Chand & company Ltd, New  Delh.

2. Sharma, O.P. (2012). Textbook of Pteridophyta, TATA MacMillan India Ltd., New Delhi
3. Johri , RM, Lata S , Tyagi K (2005), A text book of Gymnosperms , Dominate pub and Distributer, New Delh 
4. Atchlay W.R & Woodnuff DS. (1981). Evolution and speciation, Cambridge University  Press, Cambridge.
5. Kirkaldy, J.E. (1963). The study of Fossils. Hutchinson Educational, London
6. Sporne, KR. (1970). The morphology of Pteridophytes (The structure of   Ferns and Allied Plants) Hutchinson University, London.

Weblink:

https://bio.libretexts.org/Bookshelves/Botany/Book%3A_Introduction_to_Botany_(Shipunov)/06%3A_Growing_Diversity_of_Plants/6.02%3A_Pteridophyta_-_the_Ferns
OUTCOME MAPPING
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 COURSES

CHEMISTRY

	SEMESTER: III
PART: III
	Allied-II Paper-I  22UCHEA01: CHEMISTRY-I
	CREDIT: 4
HOURS: 4/W


COURSE OBJECTIVES

73) To impart wide knowledge about Metallurgy.

74) To invoke the knowledge in basic concepts of chemistry.

75) To provide a knowledge on chemical kinetics. 

76) To Familiarize the students about Industrial Chemistry. 

77) To inculcate interest in Nuclear chemistry.

Unit – I: METALURGY                                                                                       HOURS: 9

Metallurgy – Introduction – Metals – Occurrence of Metals – Minerals and Ores – Difference between Minerals and Ores – Minerals of Iron, Aluminium and Copper – Concentration of Ores – Froth Floatation process, Magnetic separation, Calcination, Roasting, Smelting, Flux.   

Reduction of Mineral to Metal – Aluminothermic process – Refining of Metals – Electrolysis, Van Arkel and Zone refining.  

UNIT – II: FUNDAMENTAL CONCEPTS                                                           HOURS: 9                                                                                                                                 

Fundamental concepts – Bonding – Nature of bounds – Ionic, Covalent, Coordinate and Hydrogen bonds – Cleavage bonds -  Homolytic and Heterolytic Fission – Electrophiles, Nucleophiles and Free Radicals. Types of Organic Reactions – Substitution, Addition Elimination, Rearrangement - Definition & Examples. 

        Isomerism – Optical Isomerism – Lactic and Tartaric acid – Geometrical Isomerism – Maleic and     Fumaric Acid.

UNIT – III: CHEMICAL KINETICS AND PHOTOCHEMISTRY                        HOURS: 9                                                                                                                               

Chemical  Kinetics – Rate of a reaction – Order and Molecularity – Definition & Differences – First Order rate equation – Derivation – Half life period – Catalysis – Catalyst – Autocatalyst – Enzyme Catalyst – Promoters – Catalytic poisons – Homogeneous and Heterogenous Catalysis – Differences – Industrial application of Catalysis. 

Photochemistry – Grotthus – Draper law – Stark Einstein’s law – Quantum yield – Photosynthesis.

UNIT-IV: FUELS                                                                                              HOURS:9                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

Fuels – Classification of Fuels – Calorific Value of Fuels  - Water gas, Semi water gas, Carburetted Water gas and Producer gas – Composition and Uses 

Non-Conventional Fuels-Need Of Solar Energy-Bio Fuels-Oil gas,Natural gas and LPG-Uses

UNIT – V: NUCLEAR CHEMISTRY                                                                  HOURS: 9                                                                                                                                                                                                               

Nuclear Chemistry-Introduction-Fundamental Particle of Nucleus-Isotopes, Isobars, Isotones and Isomers-Definition and Examples-Nuclear Binding Energy, Mass Defect and N/P ratio-Nuclear Fission and Nuclear Fusion(Elementary Idea)-Applications of Radioisotopes in Medicine, Agriculture and Industries-Carbon dating.


Metallic bond-Band theory-Conductors, Insulators and Semiconductors - types.

COURSE OUTCOMES

78) Acquire thorough Knowledge about Metallurgy and Fundamental concepts in Organic chemistry.

79) Acquire an idea about Chemical Kinetics.

80) Identify the Importance of Nuclear chemistry and Metallic Bond.

81) Acquire Knowledge on Photochemistry

82) Extensive Knowledge about Fuels.

Text Books

83)  P.L. Soni, 2014, Text Book of Inorganic Chemistry, Sultan Chand & Sons, 29th edition, New Delhi.

84) P.L.Soni, H.M.Chawla, 2014, Text book Of Organic Chemistry,Sultan Chand & Sons, New Delhi.

85) Arun Bahl, B.S.Bahl,  2019, A Text Book Of Organic chemistry, Sultan &Sons, 22nd Edition, New Delhi.

86) M.K. Jain, S.C.Sharma, 2012, Modern Organic Chemistry, Vishal Publishing Company, 4th Edition, New Delhi.

Supplementary Readings

87) B.R. Puri, L.R.Sharma, K.C.Kailia, 2016, Principles of Inorganic Chemistry, Vishal Publishing Company, 33rd Edition, New Delhi. 

88) Samuel Glasstone, David Lewis, 1963, Elements Of Physical chemistry, Palgrave Macmillan, New Delhi.

OUTCOME MAPPING
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	SEMESTER - III

PART- III
INTERNAL ELECTIVE II
	22UBOTE36-1: ETHNOBOTANY
	CREDITS: 3
HOURS: 3/W


COURSE OBJECTIVES
1. To learn about  ethnic tribes in India

2. To understand the methodology  of ethnobotany

3. To learn the documentation and use the ethnobotanical knowledge

4. To study about ethnobotanical medicinal sources

5. To learn bioprospecting use ethnobotanical knowledge

UNIT - I     (9 hours)

Introduction, relevance, scope and status – Centres of Ethnobotanical studies in India: AICRPE-All India Coordinated Research Project on Ethnobiology, FRLHT-Foundation for the Revitalisation of Local Health Traditions – Folk medicine.
UNIT - II     (9 hours)

Methods and techniques used in Ethnobotany: Sources of ethnobotanical data – Primary, Archaeological sources, Field level activities for data collection – Approach documentation – Audio, Video recording, Photographs, Interview methods – Questionnaire and Data sheet. 

UNIT - III     (9 hours)

Ethnobotanical knowledge and communities: Folk taxonomy plants associated with culture and socio-religious activities – Bioprospecting and commercial used of traditional knowledge. Equitable research relationships.
UNIT - IV    (9 hours)
     

Medico-ethnobotanical sources in India: Significance and ethnobotanical practices with habitat and morphology: Azadirachta indica – Ocimum sanctum - Vitex negundo – Curcuma longa 

UNIT - V    (9 hours)

Bioprospecting and Commercial uses of Traditional knowledge – Traditional knowledge in relation to IPR’s – Biopiracy. Role of ethnic groups in conservation of plant genetic resources. Endangered taxa and forest management – participatory forest management. 

Text Books 

1. S.K. Jain, Manual of Ethnobotany, Scientific Publishers, Jodhpur, 1995.
2. S.K. Jain (ed.) Glimpses of Indian. Ethnobotny, Oxford and I B H, New Delhi –1981.
3. S.K. Jain (ed.) 1989. Methods and approaches in ethnobotany. Society of ethnobotanists, Lucknow, India.
4. S.K. Jain, 1990. Contributions of Indian ethnobotany. Scientific publishers,Jodhpur.
5. Cotton C.M. 1997. Ethnobotany – Principles and applications. John Wiley andsons –Chichester
6. Rajiv K. Sinha – Ethnobotany The Renaissance of Traditional Herbal Medicine –INA –SHREE Publishers, Jaipur-1996.
7. Faulks, P.J. 1958. An introduction to Ethnobotany, Moredale pub. Ltd. London.
8. Gary J Martin, 2008. Ethnobotany A Methods manual, Earth scan, London. 

COURSE OUTCOMES:

On the successful completion of the course, the student will be able to

1. Classify the ethnic tribes in India

2. Understand the methodology  of ethnobotany

3. Document and use the ethnobotanical knowledge

4. Analyse the  ethnobotanical medicinal sources

5. Apply the concept of  bioprospecting to use ethnobotanical knowledge

OUTCOME MAPPING
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	SEMESTER - III

PART – III 

INTERNAL ELECTIVE II
	22UBOTE36-2: SEAWEED TECHNOLOGY
	CREDITS: 3
HOURS: 3/W


COURSE OBJECTIVES:

1. To study the occurence and distribution of seaweeds

2. To identify the seaweeds of commercial importance

3. To acquire the skill of culturing microalgae in laboratory.

4. To learn methods of seaweed cultivation

5. To recognize various commercial products of seaweed origin. 

UNIT - I  (9 hours)

 Seaweeds - Introduction and taxonomic identification of micro and macroalgae of fresh water and marine habitats. Structure, Reproduction and life history of Rhodophyta, Phaeophyta and Chlorophyta. Seaweed resources in India and abroad. Ecology of Seaweeds: Distribution, Nutrients and Environment.
UNIT - II   (9 hours)

General principles of Culturing Algae in Laboratory and growth measurement. Culture media for fresh water and marine algae.  Seaweed Cultivation –  Cultivation of micro algae - Algae for biodiesel, Process, strains, Sources of contamination. 
UNIT - III    (9 hours)

Seaweeds - Morphology and Classification, Light, Carbon Metabolism, Translocation, Polysaccharides of Seaweeds, Chemical Constituents of Seaweeds 
UNIT  - IV  (9 hours)

Seaweeds farming –construction of farm – Line method, Rope & Raft methods, Net method –  Floating bamboo method – Mangrove stakes and nets-method. Management – Seed selection and preparation,  Planting, Harvesting,  Harvesting procedures, Drying. 

UNIT - V   (9 hours)

Uses of seaweeds - Human food, Seaweed Baths, Cosmetics, Seaweed as agricultural fertilizers, Liquid Seaweed Extracts, Seaweed industrial gums: Alginates, Agars, Carrageenans, other polysaccharides and their Medicinal Uses.

COURSE OUTCOMES 

On successful completion of this course students will be able to
1. Understand and interpret information on distribution and salient features of seaweeds.

2. Compare different methods of seaweed cultivation.

3. Illustrate the steps involved in the harvesting and extraction of products from seaweeds.

4. Analyse the economic importance of seaweeds. 

5. Apply the processes for manufacture of seaweed products for commerce

Text Books 
1. Christopher S. Lobban and  Michael James Wynne 1981. The Biology of seaweeds, University  of California Press
2. Clinton J. Dawes 1998. Marine Botany, 2nd ed, John Wiley & Sons, Inc.
3. Gavino C. Trono, Jr. 1988. Manual on seaweed culture – FAO Manual 
4. Jha, B., Reddy, C.R.K., Thakur, M.C., Rao, 2009. Seaweeds of India: The Diversity and Distribution of Seaweeds of Gujarat Coast Series: Developments in Applied Phycology, Vol. 3.
5. Klaus Lüning 1990.Seaweeds: their environment, biogeography and ecophysiology, Wiley-IEEE
6. Mouristen,O.G. 2013.Seaweeds:Edible,Available & Sustainable,University of Chicago Press, Chicago & London.
7. Nabti,E.2017. Biotechnological Applications of Seaweeds, Nova Science Publishers Inc.USA
Weblink

http://www.fao.org/3/a-y4765e.pdf
https://www.youtube.com/watch?v=0qsL4HmEuU0
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	SEMESTER – III

PART – III

INTERNAL ELECTIVE II
	22UBOTE36-3: PLANT FIBRE TECHNOLOGY
	CREDITS: 3
HOURS: 3/W


COURSE OBJECTIVES 

1. To acquire a overall knowledge about plant fibre technology.

2. To know the various kinds of plants and their parts which yield fibres of different nature 

3. To gain botanical, physical and chemical nature of plant fibres 

4. To learn cultivation and extraction of plant fibres of commerce

5. To realize the socio-economic value of different plant fibres and their associated trades and industries. 

Unit - I    (9 hours)

Introduction, the occurrence and nature of vegetable fibres: bast fibres, leaf fibres – fibre identification – testing of fibres – chemical analysis – fibre fineness and commercial use. 

Unit - II  (9 hours)

Botany, cultivation, Harvesting and technical extraction of fibres from the dicot members: Flax (Linum usitatissimum) Hemp (Cannabis sativa), Jute (Corchorus capsularis and C. olitorius), cotton (Gossypium sps) 

Unit - III   (9 hours)

Botany, cultivation, Harvesting and Technical extraction of fibres from the monocot members: Agave species furcraea species (Mauritius hemp), Pineapple fibre (Ananas comosus), Abaca or Manila temp (Musa textilis)  
Unit - IV   (9hours) 

Brush – making fibres: Process properties of brush making fibres. Botany, preparations of fibres and uses of Bahia piassava (Attalea funifera), Jamave fibre (Agave funkiana), Coco fibra (Cocos nucifera) Palmyra or Bassine fibre (Borassus flabellifer), kitool fibre (Caryota urens), Broom root (Muhlenbergia macroura), Italian Whisk (Sorghum vulgare) 

Unit - V   (9 hours)

Paper making fibres: Properties of paper making fibres. Treatment for conversion into pulp Treatment and uses of wood, straw, Bamboo, Bagasse Esparto grass, sabai grass (Eulatiopsis binata) and paper mulberry tree (Bronssonetia papayrifera) in paper making industry. 

COURSE OUTCOMES 

On successful completion of this course students will be able to  

1. Have an  overall knowledge about plant fibre technology.

2. Understand the various kinds of plants and their parts which yield fibres of different nature 

3. Analyse the  botanical, physical and chemical nature of plant fibres 

4. Demonstrate cultivation and extraction of plant fibres of commerce

6. Assess the socio-economic value of different plant fibres and their associated trades and industries. 

Text Books 
1. KIRBY , R.H. 1963. Vegetable fibres- Botany, Cultivation and Utilization. 

2. Misra, B., G.C KAR and SN Misra. 2004. Agro – Industries and Economic Development- A vision for the 21th century, ISBN: 81-7629-369-5.

3. Pandey,S.N. 2005. Pineapple Leaf Fibres. ISBN: SI-7164-044-3. 
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	Semester 
	Paper & Title
	Paper code
	Hours
	Credits

	III
	Non-Major Elective  I 

Mushroom Cultivation
	22UBOTN37
	30
	2


Objective:

· To acquire knowledge on edible Mushrooms

· To develop the skill of mushroom cultivation.
· To analyse the nutritive value of mushrooms.
· To study the reproduction and lifecycle of mushrooms
· To impart the knowledge on Cultivation of mushrooms
UNIT I   (6 hours)


Introduction-History of Mushroom cultivation – Advantages of Mushroom cultivation in small scale industry, Mushroom cultivation in India, Types suitable for cultivation.
UNIT II  (6 hours)

Mushrooms – Morphology and types of Mushrooms, identification of edible and poisonous mushrooms, physiology and Nutritive value of Mushrooms.

UNIT III  (6 hours)

Reproduction and life cycle of Pleurotus spp, (Oyster Mushroom) and Agarics spp.(white Button Mushroom)

UNIT IV  (6 hours)

Cultivation of Mushrooms  - selection and maintenance of  strains, spawn, compost, preparing the beds, spawning, spawn growth, casing , the crop, processing.

UNIT V   (6 hours)

Diseases of Mushrooms. Post harvest technology. Harvesting and drying methods packaging and Marketing. Recipes of Mushrooms.
Course  outcomes:
On successful completion of this course, students will be able to:  
· Identify the edible mushrooms

· Describe the parts and life cycle of edible mushrooms. 

· Demonstrate the steps involved in the mushroom cultivation.
· Describe reproduction and lifecycle of mushrooms
· Develop career oriented skills on mushroom cultivation.
REFERENCES
Bahl, N. 2002. Hand book on mushrooms. IV edition. Oxford and IBH publishing Co., Pvt. 

  Ltd., New Delhi. 
Tewari, Pankaj Kapoor, S.C., 1988. Mushroom cultivation, Mittal Publications, Delhi
Singh, 2005. Modern mushroom cultivation. International book distributors, Dehradun. 

Sharma, V.P., 2006, Diseases and Pests of Mushrooms, MIS. IBD Publishers and Distributors
   New Delhi. 

Dey, S.C. 2010. Mushroom growing, Agrobios(India), Jodhpur. 

Kapoor, J.N. 2001. Mushroom cultivation, KrishiBhavan, NewDelhi. 
Manjit singh, Bhuvnesh vijay, Shwet kamal, GC Wakchaure (Eds.) (2011).

Mushrooms - cultivation, marketing and consumption. Directorate of Mushroom research, ICAR, Chambaghat, Solan , HP-173213.
Sharma, O.P. 2003. Textbook of Fungi, Tata McGrawHill Publishing Co., New Delhi 
Weblink

https://www.mushroomcompany.com/
https://www.mykoweb.com/
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	SEMESTER - III

PART - IV
	22UBOTS38: SKILL BASED SUBJECT I :
BIOFERTILISER PRODUCTION
	CREDITS: 2
HOURS: 2/W


COURSE OBJECTIVES

1. To understand the types of biofertilisers and importance

2. To be able to prepare cyanobacterial biofertilisers for use in field

3. To learn the method of Vermicomposting

4. To  understand the importance of bacteria and VAM in phosphate solubilisation
5. To learn marketing of biofertilisers

UNIT – I  (6 hours)

Introduction, history, concept of biofertilisers, status scope and importance of biofertilisers, classification of biofertilisers.
UNIT – II   (6 hours)

Nitrogen fixation-Structure and characteristics of bacterial –Azospirillum, Azotobacter, Rhizobium and cyanobacterial biofertilisers- Nostoc, Anabaena- mass cultivation.
UNIT – III    (6 hours)

Vermitechnology – setting up of vermicompost unit- vermiwash- use of earthworms from soil-  methodology – collection, storage – Fish waste aminoacid- (Gunapaselam) method of preparation.
UNIT – IV   (6 hours)

Phosphate sulubilising biofertilisers – bacteria- Mycorrhizae – VAM fungi-  preparation of inoculums- packing –application, Liquid biofertilisers- for potash- preparation of sea-weed extract.
UNIT – V   (6 hours)

Quality control of biofertilisers- storage and marketing- methods of application- seeds – tubers- factors affecting efficacy of biofertilisers.
COURSE OUTCOMES
On successful completion of this course, the student will be able to

1. Identify different biofertilisers and their use

2. Understand the role of Biofertiliser as a substitute for NPK

3. Identify NPK producing biofertilisers from bacteria, cyanobacteria, VAM and Gunapaselam

4. Prepare biofertilisers for the market

5. Orient the farmers on the application of biofertilisers

Text Books 
1. Motsora, M.R., Bhattacharya,P., and   Beena Srivastava, 1995, Biofertiliser technology, marketing and usage- aSource book and glossary-FDCO, New Delhi
2. Subbarao, N.S.,1993, Biofertilisers in Agricultrue and forestry –Oxford and IBH publishing co.,New Delhi 
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	SEMESTER - IV
PART – III

CORE COURSE V
	22UBOTC43: ANATOMY, EMBRYOLOGY AND MICROTECHNIQUE
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES

1. To describe the types of plant tissues and their functions.

2. To understand internal structure of primary and secondary plant organs 

3. To interpret different parts of an anther and ovule. 

4. To appreciate the significance of double fertilization

5. To understand the microtechnique methods

UNIT -  I :  Plant anatomy (15 hours)

Classification of tissues. Meristematic tissues – Classification- Characteristics -Theories of root and  shoot apical organization- Permanent Tissues- Parenchyma- Collenchyma- Sclerenchyma- xylem- phloem- stomatal types.

UNIT -  II    (15 hours)

Vascular cambium - Origin, Structure, activity. Primary structure of dicot and monocot stems and roots - Mode of secondary growth in docot stem and roots -  Dendrochronology. Anomalous secondary growth in stem- Bignonia, Nyctanthes, Boerhaavia, Dracaena- Anatomy of dicot and monocot leaf.

UNIT – III : Embryology (15 hours)

Development of anther – male gametophyte - structure and development- Ovule- Structure and types- Female gametophyte – structure and types of Embryo sac - Monosporic – Polygonum - Bisporic – Allium - Tetrasporic – Peperomia
UNIT  - IV : (15 hours)

Fertilization – Syngamy - triple fusion and double fertilization- Types of endosperm - free nuclear, cellular, helobial- Ruminate. Structure and development of Dicot (Capsella) and Monocot embryo(Maize)

UNIT - V : Microtechnique (15 hours)

Microscopy – principle, construction, working and applications of Bright field, Phase contrast, Dark field, Fluorescence, TEM,  SEM. Micrometry - Camera lucida. Tissue preparation for  light and electron Microscopy, Microtomy- fixatives, dehydration, infiltration, preparation of paraffin block, Microtomes- types, Staining – single and double.
COURSE OUTCOMES

On successful completion of this course, students will be able to 

1. Interpret the nature and importance of meristems

2. Identify and compares different plant tissues.

3. Understand the process of double fertilization.  

4. Trace embryo growth in dicots and monocots

5. Demonstrate the different Microtechnique processes

Text Books
1. Bhatnagar,SP, Dantu P.K, Bhojwani S.S. 2014. The Embryology of Angiosperms 6th edition , Vikas_Publishing House. Delhi

2. Pandey B,P., 2012. Plant Anatomy S. Chand Publications. New Delhi
3. Cutter, E.G., 1969. Plant Anatomy part – I  – Addision Wesley Publishing Co.

4. De Robertis, E.M.F. 2011. Cell and Molecular Biology, Lippincott Williams & Wilkins, New York 
5. Esau, K. 1977. Anatomy of seed plants. Wiley Eastern Publication, New Delhi.
6. Fahn, A. 1989. Plant Anatomy. Macmillan Publication (P) Ltd, Singapore

7. Maheswari P. 1971.  An Introduction to the Embryology of Angiosperms.  Tata  Mc Graw Hill Publishing Co., Ltd.
8. Sharma, H.P.2009. Plant Embryology - Classical & Experimental. Alpha Science International Ltd..
9. Marimuthu, R. 2008. Microscopy and Microtechnique. MJP Publishers,Chennai
Weblink:
https://www.encyclopedia.com/social-sciences/applied-and-social-sciences-magazines/plant-anatomy
https://openlibrary.org/subjects/plant_embryology
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	SEMESTER – III & IV
PART – III 
	22UBOTP34/22UBOTP44: CORE PRACTICAL II:

(COVERING CORE COURSES IV AND V)
	CREDITS: 4
HOURS: 3/W


COURSE OBJECTIVES:

1. To learn practical knowledge of internal structures of Pteridophytes

2. To know morphological characters and reproductive parts.

3. To gain knowledge of structure and reproductive parts of Gymnosperms 

4. To study the fossil plants 

5. To get practical training in Anatomy and Embryology

Pteridology 

1. Study of morphology, internal structure and reproductive parts of Psilotum, Lycopodium, Selaginella,  Equisetum, Adiantum and Marselia.

Gymnosperms 

1. Study of morphology, internal structure and reproductive parts of Cycas, Pinus and Gnetum

Palaeobotany 

1. Identification of the characteristic features of Rhynia, Horneophyton, Lepidodendron, Lepidocarpon, and Heterangium, and Williamsonia.

Plant Anatomy 

Tissues : simple and complex. 

Types of stomata.

Primary structure of  Dicot & Monocot Stem- Root and anatomy of Dicot and Monocot  Leaf

Secondary structures of dicot stem and root.

Anomalous Secondary growth – Bignonia, Nyctanthes, Boerhaavia, Dracaena. 

Embryology 

Types of ovules.

Stages in Microsporogenesis and Megasporogenesis (Polygonum type).

Types of endosperms.

 Embryo – monocotyledons and dicotyledons.
COURSE OUTCOMES

After successful completion of this course the student will be able to

1. Have a practical knowledge of internal structures of Pteridophytes

2. Compare morphological characters and reproductive parts.

3. Have a knowledge of structure and reproductive parts of Gymnosperms 

4. Understand the fossil plants 

5. Understand and Practice  Anatomy and Embryology
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	SEMESTER: III
PART - III
	Allied II :22UCHEA02: CHEMISTRY – II
	CREDIT: 4
HOURS: 3/W


COURSE OBJECTIVES

89) Make the students familiar with Coordination Chemistry.

90) To acquire thorough knowledge about Carbohydrates and proteins.

91) Enable the students to acquire knowledge in Electrochemistry.

92) To have an idea about paint and varnishes.

93) To create about knowledge in medicinal chemistry.

UNIT – I: COORDINATION CHEMISTRY




HOURS: 12                  

Coordination Chemistry-Introduction-Nomenclature of Coordination Compounds-Ligands, Central Metal Ion, Complex Ion, Coordination Number-Definition and Examples-Werner theory of Coordination Compounds-Biological role of Haemoglobin and Chlorophyll. 

Industrial Chemistry- Fertilizers and Manures-Bio fertilizers-Organic Manures and their importance-Role of NPK in Plants-Urea, Potassium Nitrate and Superphosphate of Lime-Preparation and uses.  

UNIT – II: CARBOHYDRATES AND AMINOACIDS



HOURS: 12                                                                                                                         

Carbohydrates-Classification—Glucose-Preparation and Properties of Glucose-Structure of Glucose (Elucidation Not Necessary)-Starch and Cellulose-Occurrence, Properties and uses. 

Amino Acids and Proteins-Classification of Amino Acids-Essential and Non Essential Amino Acids-Preparation of Amino Acid-Gabriel Phthalimide Synthesis – Iso electric Point of Amino Acid-Proteins-Classification of Proteins based on Physical Properties and Biological Functions-Primary and Secondary Structure of Proteins (Elementary treatment only).

UNIT – III: ELECTROCHEMISTRY





HOURS: 12                                                                       

Electrochemistry-Specific and Equivalent Conductance-their determination-Variation of Specific and Equivalent Conductance on Dilution-Ostwald’s dilution law-Kohlrausch law-Conductivity Measurement-Conductometric Titrations.

pH and Buffer,Importance of pH and Buffers in living systems-Buffer solution and Buffer action-Buffer-Definition-pH determination by Indicator Method.

UNIT – IV: PAINTS AND GLASS





HOURS: 12                                                                          

Paint-Component of paint- Requisites of a Good Paint-Varnishes-Definition-Types and Composition-Safety Matches-Introduction-Contents in Match sticks and Match Box-Industrial making of Safety Matches. 

Glass-Composition, Manufacture, types and uses.

UNIT- V: DRUG CHEMISTRY






HOURS: 12                                                             

Drugs-Sulpha Drugs-Preparation and Uses of Sulpha pyridine and Sulpha diazine-Mode of action of sulpha Drugs-Antibiotics-Uses of Penicillin, Chloramphenicol and Streptomycin-Drug abuse and their Implication.

   Chemotherapy-Definition-Analgesics, Antipyretics, Antiseptics, Tranquilizers and Sedatives-Explanation with two Examples-Anaesthetics-Local and General Anaesthetics.

COURSE OUTCOMES

94) Wide Knowledge about Coordination Chemistry.

95) Identify the importance of Carbohydrates, Amino acids and Proteins.

96) Acquire Knowledge about the action of drugs.

97) Able to understand about Paint and Varnishes.

98) Able to understand the concepts of pH and Buffers in living systems. 

Text Books

99)  R.Gopalan, 2012, Text book Of Inorganic Chemistry, Universities Press, 1st Edition, Hyderabad.

100)  P.L.Soni, H.M.Chawla, 2014, Text Book Of Organic Chemistry, Sultan Chand and Sons, 29th Edition, New Delhi.

101) Arun Bahl, BS.Bahl, 2019, A Text Book Of organic Chemistry,  Sultan Chand and Sons, 22nd Edition, New Delhi.

102) P.C.Jain, M.Jain, 2019, Engineering Chemistry, Dhanpat Rai& sons, 17th Edition, New Delhi.

103) Jayashree Ghosh, 2015, A Text Book Of Pharmacuetical Chemistry, Sultan Chand and Sons, New Delhi.

Supplementary Readings

104) R.Gopalan, P.S.Subramanian, K.Rengarajan, 1991, Elements  of Analytical Chemistry, Sultan Chand and Sons, 2nd Edition, New Delhi.

105) B.R.Puri, L.R.Sharma, K.C.Kailia, 2016, Principles Of Inorganic Chemistry, Vishal Publications, 33rd Edition, New Delhi.
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	SEMESTER: IV
PART: III
PRACTICAL – II
	22UCHEP01: CHEMISTRY PRACTICAL – I
	CREDIT:3

HOURS: 2/W


COURSE OBJECTIVES

106) To help the students to develop the skills in Titrimetric Analysis.

107) To learn the basic analytical method. 

108) To know about various indicators and their significance.

109) To impart knowledge about primary standard solution.

110) To enhance knowledge about stoichiometric relationship for standardization.

VOLUMETRIC ANALYSIS

     A.
Acidimetry and alkalimetry

111) Strong Acid Vs Strong Base.

112) Weak Acid Vs Strong Base.

113) Strong Acid Vs Weak base.

114) Determination of hardness of Water.

B.
Permanganometry

115) Estimation of Oxalic acid.

116) Estimation of Ferrous Sulphate.

C.
Iodometry

117) Estimation of Potassium dichromate.

118) Estimation of Potassium Permanganate.

COURSE OUTCOMES

119) Able to understand the techniques of Titrimetric Analysis.

120) Acquire knowledge in Analytical skills.

121) Analyse the given unknown solution and assess its normality.

122) Evaluate the amount of substance from the normality.

123) Predict the hardness of water samples using EDTA. 

Text Books

124) V.Venkateswaran, R.Veeraswamy, A.R.Kulandaivelu, 1997, Basic principles of Practical Chemistry, Sultan Chand and Sons, 2nd edition, New Delhi.

125) Anbusrinivasan.P, 2021 Allied Chemistry Practicals – Volumetry and Organic Analysis, Shri Publications, 1st Edition, Chidambaram, Tamil Nadu, India.

126) A.O.Thomas, 1999, Practical Chemistry, Scientific book Centre,7th Edition, Cannanore, Kerala

Supplementary Readings

127) Sundaram, Krishnan, Raghavan, 1999, Practical Chemistry (Part III), S.Viswanathan Co. Pvt Ltd, 2nd Edition, Kannur.

128) B.S.Furniss, A.J.Hannaford, P.W.G.Smith, A.R.Tatchell, 2005, Vogel's Text Book of Practical Chemistry, 5th Edition, Pearson Education, New Delhi.
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	Semester 
	Paper & Title
	Paper code
	Hours
	Credits

	IV
	Non-Major Elective I 

Herbal Home remedies
	22UBOTN47
	30
	2


Objectives :

· To study the scope and importance of medicinal plants, different systems of Indian medicines and classification of drugs

· To enrich knowledge on some important medicinal plants and their usage.

· To develop awareness for utilization of herbal medicines for home remedies.

· To learn about the basic home remedies using herbs for common ailments

· To study the preparation of various herbal products.

Unit I:  (6hours)

Introduction - Basic principles of Siddha, Ayurveda, Unani and Naturopathy    medicines, Classification of drugs based on the usable parts : roots, rhizomes, stems, barks, leaves, flowers, fruits, seeds, etc. – Growing medicinal plants at Homes (culture and care) 
Unit II:   (6 hours)

 Beneficial aspects of herbal plants as food – common greens, vegetables and edible oils (general account only).Study of some common plants used as medicine – Centella asiatica, Cissus quadrangularis, Piper betel, Ocimum sanctum, Curcuma
     longa, Zingiber officinalis and Azadirachta indica.

Unit III:    (6hours)

Herbal remedies for some common ailments – Common Cold and Cough,   Fever, headache, indigestion, Diarrhoea, Diabetes, Dental care, Jaundice, Ulcers and Intestinal worms.

Unit IV:   (6 hours)
Herbal remedies for Poisonous bites (scorpion, spider and wasps), Herbal cure for cuts and burns, Preventive ways for premature graying, dandruff and loss of hair, Herbal remedies for pimples, spots and boils.

Unit V:  (6 hours)
Preparation of herbal food products – Soups (Moringa, Murraya,Alternanthera), Vegetable salads, Preparation of herbal refreshments, Herbal tea, Juice (Cyanodon  dactylon), Hibiscus drinks, Medicated water (Ocimum sanctum), Decoctions and Insect repellents.

REFERENCES:

1. Bhattacharjee, S.K. (2004). Hand Book of Medicinal plants. Pointer Publishers, Jaipur.

2. Vasudevan Nair. R. (2008), Herbal Home Remedies, Universities Press (India) pvt.ltd. Hyderabad.

3. Handa, S. S. and V. K. Kapoor, (1993). Pharmacognosy. VallabhPrakashan, New Delhi.

4. Jain, (2001). Medicinal plants. National Book Trust, New Delhi.

5. John Jothi Prakash, E. (2003). Medicinal Botany and Pharmacognosy. JPR Publication, Vallioor, Tirunelveli.

6. Kanny, Lall, Dey and Raj Bahadur, (1984). The indigenous drugs of India, 

                  International Book Distributors.

7. Sivarajan V.V and Balachandran Indra (1994). Ayurvedic drugs and their plant 

           source. Oxford IBH Publishing Co.

8. D.J. Deshpande (2006) A Handbook of Medicinal Herbs, Agrobios (India)

Course Out Comes:

On successful completion of this course, students will be able to

· Understand Pharmacognosy, different systems of Indian medicines, classification of drugs and study the disease curing ability medicinal plants in various ailments. 

· Learn the identification, pharmacological importance and processing of medicinal plants based on their classification and characterization. 

· Evaluate the medicinal plants based on drug efficacy and its various applications for different ailments 

· Obtain the knowledge about understanding of Preparation of Herbal based remedies using various types of medicinal plant raw materials. 

· Evaluate and analyze the market value of herbal based formulations and products in pharmaceutical industries. 
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	SEMESTER - IV
PART – IV 
	22UBOTS48: SKILL BASED SUBJECT I :
PRESERVATION OF FRUITS AND VEGETABLES
	CREDITS: 2
HOURS: 2/W


COURSE OBJECTIVES

1. To understand scientific principles in spoilage and preservation of fruits and vegetables

2. To understand the science behind food spoilage

3. To develop skill in the preservation of a wide variety of fruit and vegetable products- canning of fruits

4. To learn scientific method of drying of fruits

5. To learn packing and develop as an entrepreneur

UNIT -  I  (6 hours)

Introduction to  food preservation, Principles of preservation, Methods of preservation – refrigeration, freezing, canning, drying and dehydration, chemical preservation.
UNIT - II  (6hours)

Food spoilage- causes and factors, Causes- Physical,  Chemical and Biological factors-  pH, temperature , available moisture.
UNIT - III   (6 hours)

Canning of fruits- Principle and methodology – Canning of Banana, dates, grape, fig and mango – preparation of jams, jellies and pickles – manufacture of syrups and crushes.
UNIT - IV    (6 hours)

Drying of fruits- method of drying- advantages of drying, Technique of drying specific to Banana, grapes, dates, fig and mango.
UNIT - V  (6 hours)

Containers for packing – tin and glass containers- foil and tetrapacks -   Fruit and vegetable preservation as an entrepreneurial option.
COURSE OUTCOMES

On successful completion of this course,  the student will be able to

1. Explain the scientific basis for fruit and vegetable preservation

2. Understand the methods of preserving fruits and vegetable

3. Demonstrate the different methods of preservation 

4. Prepare preserved forms such as jams, jellies, pickles, syrups and crushes

5. Develop an entrepreneurial venture in fruits and vegetable preservation

Text Books
1. Siddappa, G.S. and   Tandon,G.L., 1998, Preservation of Fruits and vegetables Lal, G., Indian Council of Agricultural Research, New Delhi

2. Preservation and canning of fruits and Vegetables, (EIRI), 2006, M/S. IRD Publishers, New Delhi

3. Kulshreshtha S.K.,1994, Food preservation, Vikas Publishing House, New Delhi

4. Swaminathan,M., 1992, Handbook of Food Science and Experimental Foods, The Bangalore Printing and Publishing Co. Ltd. Bangalore
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	SEMESTER - V
PART – III 
	22UBOTC51: CORE COURSE VI:
MORPHOLOGY, TAXONOMY AND ECONOMIC BOTANY
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
1. To study the morphological features of plants.

2. To understand the reproductive parts of the plants.
3. To acquire the knowledge on principles and concepts of taxonomy
4. To learn systematic position, characters and importance of selected families.
5. To gain the knowledge on the economically important plants.
UNIT – I   (10 hours)
Morphology – root system and modification of roots, shoot system - modification of stem, leaf – structure of a leaf, phyllotaxy, leaf shape, leaf margin, leaf venation, types of leaves, Inflorescence – types of inflorescence,  perianth - calyx, corolla, forms of corolla, aestivation.

UNIT – II (10 hours)
Androecium – attachment of anthers, dehiscence of  anthers,  union  of stamens, length of stamens and pollen, Androphore. Gynoecium – types, Gynophore, Placentation. Types of pollination. Fruits types, dispersal of fruits and seeds.
UNIT – III  (15 hours)
Principles of Taxonomy and its importance, ICBN/ ICN principles.- Author citation, Type concept, Botanical Survey of India (BSI), Herbarium techniques, Classification Linnaeus - Bentham and Hooker, Engler and Prantl, APG (introduction only)Chemotaxonomy, Numerical taxonomy and Molecular Taxonomy.

UNIT – IV   (15 hours)
Detailed study of the range of characters and economic importance of the following families - Annonaceae, Rutaceae, Caesalpinaceae, Cucurbitaceae, Asclepiadaceae, Lamiaceae, Euphorbiaceae, Amaranthaceae, Liliaceae and Poaceae.

UNIT – V  (10 Hours)
Brief study of the following economic products with special reference to the Botanical name, family, morphology and  useful  part  of:  Pulses  and  Cereals, Fibre yielding plants, Woods of India and oil yielding plants.
Text Books
1. Lawrence, GHM. (1995). The Taxonomy of vascular Plants (Vol I-IV), Central Book, Dept., Allahabad
2. Pandey, B.P. (1997). Taxonomy of Angiosperms , S.Chand & Co., New Delhi.
3. Singh, V. & Jain, K.K. (1989). Taxonomy of Angiosperms – Rastogi, Meerut
4. Sharma, O.P. (1996). Plant Taxonomy. TATA McGraw Hill, New Delhi Gurcharan Singh Plants Systematics 3 edition
5. Vashista, P.C. (1990). Taxonomy of Angiosperms S. Chand & Co., New Delhi.
6. Hutchinson, J. (1973). The Families of Floweing plants , Oxford University press, London.
7. Gamble,J.S , Fisher,L.E.F .(1967). The Flora of The presidency of madras (Vol- III) BSI, Calcutta
8. Davis , P.H and Heywood ,V.M. (1965). Principles of Angiosperm Taxonomy, Oliver and Boyd Edinburgh.

COURSE OUTCOMES

On successful completion of this course, students will be able to
1. Understand the key aspects of morphology.
2. Provide information pertaining to fruits and seed characters.
3. Analyse significance of taxonomy and herbarium technique
4. Describe  the special features and economically important plants
5. Demonstrate ability to  identify the common and economically important     plants.

OUTCOME MAPPING

	    
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	3
	3
	2
	2

	CO2
	3
	2
	2
	3
	3

	CO3
	1
	3
	3
	2
	2

	CO4
	2
	2
	2
	3
	2

	CO5
	3
	2
	3
	2
	3


	SEMESTER - V
PART – III 
	22UBOTC52: CORE COURSE VII:
GENETICS, PLANT BREEDING AND EVOLUTION
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES:

1. To understand the basic principles of genetics, modern and molecular genetics.

2. To discuss the hereditary characters, genetic material and breeding techniques.

3. To learn to solve simple problems in Genetics

4. To understand the concepts of plant breeding

3. To understand the evolutionary concepts.

UNIT – I   (12 hours)

Principles of Inheritance – History of Mendel – Laws of Mendel – Mendel’s hybridization experiment – Monohybrid and Dihybrid cross- Reciprocal cross – Back cross – Test cross – Incomplete dominance – Codominance – Heterodominance – Lethal genes.

UNIT – II   (15 hours)

Interaction of genes – Complementary, Supplementary and Epistasis – Linkage – Coupling and repulsion – Crossing over – Types and significance – Cytological basis of crossing over – Chromosome mapping - Chromosome inheritance – Sex determination in plants – Sex linked inheritance – Haemophilia and Colour blindness in man.

UNIT – III  (12 hours)

Mutation – Mutagens – Types of mutation – effects of mutation – Genetic material – Nucleic acids types – Chemistry of Nucleic acids – Types of DNA and RNA – Proteins associated with chromosome – Histone and Non-histone proteins. 

UNIT - IV  (12 hours)

Plant breeding – Objectives of Plant breeding – methods in plant breeding – Introduction – Selection – Hybridization –Ploidy – Practical applications of Plant breeding in crops and horticultural plants.

UNIT – V  ( 9 hours)

Evolution: Theories of evolution – Lamarckism – Darwinism – Population genetics – Hardy-Weinberg’s law – Genetic drift, Genetic variation and Speciation – Modern synthetic theory of evolution. 

Text  Books
1. George Acquaah (2012): Principles of Plant Genetics & Breeding: Wiley-Blackwell Publishers. 
2. Gardner EJ, Simmons MJ, Snustad DP (2008). Principles of Genetics.8th Ed. Wiley-India.

3. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics,John Wiley & Sons Inc., India. 5thedition.

2. Gupta, P.K., 2000. Genetics. Rastogi Publishers, Meerut.

3. Singh.B.D. 1996. Principles of Plant breeding. Oxford IBH, New Delhi.

4. VijendraDas,L.D. 2005. Genetics and Plant Breeding, New Age International (P) Ltd., New Delhi. 
5. Douglas J. Futuyma. 2005. Evolution. Sinauer Associates.
COURSE OUTCOMES

On successful completion of this course,  the student will be able to

1. Understand the basic principles of genetics, modern and molecular genetics.

2. Discuss the hereditary characters, genetic material and breeding techniques.

3. Solve simple problems in Genetics
4. Analyse concepts of plant breeding
5. Interpret the evolutionary concepts.
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	SEMESTER - V
PART - III
	22UBOTC53: CORE COURSE VIII:
CELL AND MOLECULAR BIOLOGY
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES:

1. To understand the organization of cells. 

2. To acquire knowledge on the structure and organization of various cell organelles.

3. To learn cell cycle and methods of cell division.

4. To understand the structural, organization and function of prokaryotic and eukaryotic genome.

5. To comprehend the basic cellular and molecular events.

UNIT – I : The Cell  (10 hours)


Cell as a unit of structure and function; Characteristics of prokaryotic and eukaryotic cells; Differences between Prokayotic and Eukaryotic cell. Origin of eukaryotic cell, Cell theory. Chemistry, structure and function of Plant Cell Wall.

UNIT – II : Plasma Membrane   (10 hours)

Overview of membrane function; Bimolecular leaflet model, Laminar model, Micellar model, fluid mosaic model; Chemical composition of membranes; Membrane transport – Passive, active and facilitated transport, endocytosis and exocytosis.

UNIT – III: Cell organelles      (15 hours)

Cell organelles Nucleus: chromatin; nucleolus. Cytoskeleton: microtubules, microfilaments and intermediary filament. Morphology, Ultrastructure , Chemical composition and functions of the following organelles : Endoplasmic Reticulum, Golgi body, Chloroplast, mitochondria. Microbodies – Ribosomes, Lysosomes, peroxisomes, Glyoxysomes.  Cell division, mitosis and meiosis. Cell cycle and its regulation.
UNIT – IV : Molecular Biology  (15 hours)

Introduction to Nucleic acids: Nucleic acids - Primary and Secondary structure of DNA - DNA Replication - Models of DNA Replication - Circular and Linear forms of DNA - A, B & Z Types of DNA - DNA Damages - DNA Repair Mechanisms - Mutations - Functions of DNA. RNA Types, Structure and Function.

UNIT – V   ( 10 hours)

Central Dogma of the cell: Structure of chromosomes and genes - Gene expression - Genetic code - Transcription in Prokaryotes and Eukaryotes - RNA Processing - Translation - Similarities and differences in prokaryotic and eukaryotic translation. 

Text Books
1. Karp, G. (2010). Cell Biology, John Wiley & Sons, U.S.A. 6th edition. 

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

3. T. Devasena (2012), Cell Biology, Oxford University Press.

4. Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. 5th edition. ASM Press& Sunderland, Washington, D.C.; Sinauer Associates, MA.

5. LodishHarwey, 6th Edition (2016), Molecular Cell Biology, W. H. Freeman Publications.

6. Bruce Alberts, 6th Edition (2014). Molecular Biology of the cell, W. W. Norton & Company. 

7. Karp’s Cell and Molecular Biology: Concepts and Experiments. 8th Edition (2015). Wiley Publications. 

8. James D. Watson, 7th Edition (2014). Molecular Biology of the Gene, Pearson Publications.
COURSE OUTCOMES

On successful completion of this course, the student will be able to

1. Understand the organization of cells. 

2. Discuss the structure and organization of various cell organelles.

3. Deduce the cell cycle and methods of cell division.

4. Analyse  the structural, organization and function of prokaryotic and eukaryotic genome.

5. Comprehend the basic cellular and molecular events.
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	SEMESTER - V
PART – III 
	22UBOTC54: CORE COURSE IX :
PLANT TISSUE CULTURE AND PLANT BIOTECHNOLOGY
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
1. To incubate the basics principles and cell differentiation for plant tissue culture.

2. To study the sterilization, plant cell culture methods and culture media.

3. To understand the various culture techniques and their morphogenesis.

4. To assess Tools and Techniques of  Plant Biotechnology

5. To study  the applications of Plant biotechnology

UNIT – I :  Plant Tissue Culture  (15 hours)

Introduction to Plant Tissue culture - Terms and definitions, Historical background, Laboratory organization, Sterilization of glassware; composition, types, preparation and sterilization of culture media; selection, isolation, surface sterilization and inoculation of explants.  Totipotency and differentiation- Initiation of Cultures - Micropropagation through various explants (Leaf, Stem, Axillary bud, Tuber, Corms and Bulbills). 

UNIT - II   (15 hours)

Principle, protocol and applications of the following types of culture: callus culture, meristem culture, embryo culture, root culture, anther and pollen culture; micro-propagation. Cell Suspension Culture - methods for isolation of single cells, testing viability of cells, protocol for cell suspension culture- Synthetic seed production.
UNIT – III  (10 hours)

Introduction to somatic hybridization; role of enzymes in protoplast isolation, mechanical and enzymatic isolation of plant protoplasts, testing viability of isolated protoplasts, spontaneous and induced fusion of protoplasts, selection of hybrid protoplasts, culture of hybrid protoplasts and applications of somatic hybridization. Cybrids and their applications.

UNIT – IV : Plant Biotechnology  (10 hours)

Definition,  History and scope of Biotechnology- Tools and techniques- Restriction enzymes- Gene cloning- Vectors – plasmids- cosmids- Phagemids- Gene transfer methods- Electroporation- microinjection, liposome-mediated- gene gun- Agrobacterium mediated gene transfer.
UNIT - V  (10 hours)

Genetic engineering of plants – Insect Resistance, Virus Resistance, Herbicide Resistance, Bacterial Resistance, Stress (Biotic and Abiotic) Resistance. Delayed Fruit Ripening, Edible Vaccines. Terminator  seed concepts.  
Text Books
1. Dubey, R.C., (2001). A text book of biotechnology. S. Chand & Co., New   Delhi.
2. Gupta, P.K. (1994). Elements of Biotechnology. Rastogi Publications, Meerut.
3. Ignacimuthu, S.J.(2003). Plant Biotechnology. Oxford & IBH Publishing,New Delhi.

4. John JothiPrakash, E. (2005). Outlines of Plant Biotechnology. EmkayPublishers,New Delhi.
5. Pullaiah. T. and M.V.SubbaRao. (2009). Plant Tissue culture. Scientific Publishers, New Delhi. 
6. Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and Practice. Elsevier Science Amsterdam. The Netherlands. 
7. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of recombinant DNA. ASM Press, Washington. 
8. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons, U.K. 5th edition.  
COURSE OUTCOMES

On successful completeion of this course, the student will be able to

1. Understand the Principles of Plant Tissue 

2. Demonstrate  sterilization, plant cell culture methods and culture media.

3. Evaluate the various culture techniques and their morphogenesis.

4. Assess the  Tools and Techniques of  Plant Biotechnology

5. Analyse the applications of Plant biotechnology
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	SEMESTER - V
PART – III 
	22UBOTE58: INTERNAL ELECTIVE III :
A. FORESTRY AND SILVICULTURE  
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES:

1. To understand the definition and scope of forestry 

2. To study types of forests and their importance in ecology

3. To learn the Silvicultural elements of important tree species for forest management 

4. To understand the concepts of tree improvement 

5. To study about  preservation of sanctuaries

UNIT - I  ( 9 hours)

Forestry –definition, classification, scope of forestry, forest utilization, major and minor forest products, forest types of India, social forestry, village forestry, farm forests, avenues.
UNIT – II    (9 hours)

Principle and scope of forest management, elements of mensuration, sampling use of diameter (girth), height and area spacement strategies, concept of sustained yield conservation and sustainable development   

UNIT – III   ( 9 hours)

Elements of Silviculture- silviculture of the following species-a) Tectona grandis b) Casuarina equisetifolia  c) Eucalyptus.  Silvicultural systems- clear felling- simple coppice and selective felling

UNIT - IV   ( 9 hours)

Wood technology- wood structure, physical, chemical and mechanical properties of wood,  Wood preservation – wood seasoning and wood preservatives.
UNIT – V  ( 9 hours )

Tree improvement : genetic variation, geographic variation, genotype and phenotyoe. Tree improvement methods- species introduction, hybridization, individual tree selection,  vegetative propagation, grafting, use of biotechnology for forestry

COURSE OUTCOMES

By the end of this course the student will be able to

1. Explain the definition and scope of forestry

2. Describe the principles of forest management and tree measurement aspects

3. Demonstrate the silvicultural practices for select trees

4. Explain wood structure and seasoning of wood

5. Analyse the tree improvement practices for sustainable development

Text Books
1. Chacho, 1985, Sampling Techniques

2. Vinodkumar 1995, Nursery and plantation practices

3. Champion H.G., and Griffith, 1967, General Silviculture

4. Troupe, 1975, Silviculture of Indian Trees

5. Ward, H.M., 2001, Trees, A Handbook of Forest Botany, International Book distributors, Dehradun
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	SEMESTER - V
PART – III  
	22UBOTE58: INTERNAL ELECTIVE III :
B. MUSHROOM CULTURE TECHNOLOGY  
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
1. To strengthen the promotion of mushroom cultivation practices.
2. To understand the techniques involved in
the cultivation of edible mushrooms.
3. To study the different preparation in pure culture methods.
4. To create awareness in the production and consumption of mushrooms.
5. To explain the food types prepared from mushrooms and export value.
UNIT – I    (9 hours)
Introduction - History of mushroom cultivation – identification of edible and poisonous mushrooms. Detailed study of edible mushroom available in India - Pleurotus sps and Agaricus sps. Economic importance of Mushrooms.
UNIT –  II    (9 hours)

Spawn production - grain, powder and granular spawn  -  mother  spawn  - planting spawn - preparation of culture (Tissue culture and spore culture), preservation and storage of culture - various media (PDA, malt extract, Wheat extract, compost extract).
UNIT –   III   (9 hours)
Cultivation of White Button Mushrooms (Agaricus bisporus) and Oyster Mushrooms (Pleurotus spp) - materials - sterilization - spawning and fruiting - house design for Pleurotus - preservation, canning, drying.
UNIT –  IV     ( 9 hours)

Storage and nutrition: short -term storage (Refrigeration – upto 24 hours) long term storage (canning, pickles, pappads), drying, storage in salt solutions. Nutritional value – proteins-amino acids, mineral elements – carbohydrates, crude fibre content – vitamins. Medicinal values of mushrooms.
UNIT –  V   ( 9 hours)

Food preparation – types of food prepared from mushrooms and value added products of mushrooms. Research centers – national and regional level. Cost benefit ratio – Marketing in India and abroad, export value.
Text Books

1. Marimuthu, T, Krishnamoorthy, AS, Sivaprakasam, K. and Jayarajan. R (1991). Oyster Mushrooms, Department of Plant Pathology, Tamil Nadu Agricultural University, Coimbatore.
2. Swaminathan, M. (1990) Food and Nutrition. Bappco, The Bangalore Printing and Publishing Co. Ltd., Bangalore.
3. Tewari, Pankaj Kapoor, S.C., (1988). Mushroom cultivation, Mittal Publications, Delhi
4. Nita Bahl (1984-1988) Hand book of Mushrooms, II Edition, Vol. I & Vol. II.
5. Manjit singh, Bhuvnesh vijay, Shwet kamal, GC Wakchaure (Eds.) (2011).Mushrooms  -  cultivation,  marketing   and   consumption. Directorate of  Mushroom research,  ICAR,  Chambaghat,  Solan,  HP- 173213.
COURSE OUTCOMES
On successful completion of this course,  the student will be able to
1. Understand the identification of edible mushrooms
2. about cultivation of edible mushrooms
3. Deduce  the cultivation technology and factors affecting the mushroom growth.

4. Understand the different processes  of storage, nutrition and medicinal values of mushrooms
5. Demonstrate the production and marketing of mushrooms.
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	SEMESTER – V

PART - III
	22UBOTE58: INTERNAL ELECTIVE III :
C. BIOINSTRUMENTATION   
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES

1. To study the principles of various biological techniques and their application.

2. To understand the basic application and working principles of Biological techniques.

3. To learn the usage and maintenanance of common instruments for Biology

4. To understand separation techniques
5. To become aware of the role of instrumentation in Biology

UNIT – I : Imaging and related techniques  ( 9 hours)

Principles of microscopy; Light microscopy; Fluorescence microscopy; Electron Microscopy (a) Flow cytometry (b) Applications of fluorescence microscopy: Chromosome banding, FISH.
UNIT – II : pH and Centrifugation  (9 hours)

pH meter: Principles and instrumentation, Centrifugation: Principles, types of centrifuges, types of rotors, differential and density gradient centrifugation, application. Sonication, Freeze drying.

UNIT – III : Spectrophotometry ( 9 hours)

Principle involved in Spectrophotometer; Spectrophotometric techniques, Instrumentation: ultraviolet and visible spectrophotometry (single anddouble beam, double wavelength spectrophotometers), Infrared spectrometers. 

UNIT – IV : Chromatography:Chromatographic techniques  (9 hours)

Principle and applications – Column - thin layer –paper, gas chromatography - Gel filtration - High performance liquid chromatography techniques– Examplesof application for each chromatographic system.
UNIT – V : Electrophoresis  ( 9 hours)

Electrophoresis – General principles - PAGE -SDS –- Agarose gel. Blotting techniques- Southern, Northern and Western.ELISA, RIA, Polymerase Chain Reaction, RAPD, RFLP, SSR, DNA finger printing and FISH techniques.

Text Books
1. Bajpai, P.K. (2006). Biological Instrumentation and methodology. S. Chand & Co. Ltd. 

2. K. Wilson and J. Walker Eds. (2005). Biochemistry and Molecular Biology. Cambridge University Press. 

3. K. Wilson andKHGoulding. (1986). Principles and techniques of Practical Biochemistry. (3edn) Edward Arnold, London.

4. Marimuthu,R. (2010). Microscopy and Microtechnique, MJP publishers, Chennai.

5. Kothari, C.R, (1991). Research Methodology—Methods and Techniques. Wiley Eastern Ltd, New Delhi. 

6. Krishnamurthy, K.V, (1988). Methods in Plant Histochemistry. Viswanathan printers and publishers, Chennai. 4. SreeRamalu, V.S, (1988). Thesis writing. Oxford & IBH publications, New Delhi.

COURSE OUTCOMES 

On Successful completion of this course, the student will be able to

1. To study the principles of various biological techniques and their application.

2. To understand the basic application and working principles of Biological techniques.

3. To learn the usage and maintenance of common instruments for Biology

4. To understand separation techniques

5. To become aware of the role of instrumentation in Biology
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	SEMESTER - V
PART – IV 
	22UBOTS59: SKILL BASED SUBJECT III :
NURSERY AND LANDSCAPING 
	CREDITS: 2
HOURS: 2/W


COURSE OBJECTIVES

1. To understand the prospects and scope of landscaping

2. To develop a skill in nursery management  and landscaping

3. To learn nursery keeping techniques

4. To train on landscaping methods

5. To make an entrepreneur out of any student willing to develop this skill
UNIT – I   (6 hours)

Introduction, prospects and scope of  Nursery and landscaping , Climate factors, edaphic factors, Nutritional need for Nursery cultivation, pruning methods- knowledge of garden implements.
UNIT – II   (6 hours)

Methods of propagation – Cutting, layering, grafting, budding. Floriculture-Rose Chyrsanthemum. Jasmine cultivation.
UNIT – III    (6 hours)

Gardening – formal garden, informal garden, vegetable garden, landscaped layout designing, formation and maintenance of lawn.
UNIT – IV   (6 hours)

Nursery structures- Green house, shade house, Mist chamber, Topiary and Bonsai culture. Use of hedges, edges and rows in landscaping.
UNIT  - V   (6 Hours)

Manures, composting, Vermicomposting,use of Hormones, pest and disease management, storage and marketing.     

COURSE OUTCOMES

On successful completion of this course, the student will be able to

1. Understand the prospects and scope of landscaping

2. Develop the kill in nursery management  and landscaping

3. Demonstrate the  nursery keeping techniques

4. Carryout  landscaping methods

5. Become  an entrepreneur in the subject

Text Books

1. Kumar, N. (1997) Introduction to Horticulture, Rajalakshmi publications, Nagercoil, India 

2. Edmond Musser & Andres, Fundamentals of horticulture, McGraw hill Book Co.,
3. Sundararajan, J.S. Muthuswamy, J. Shanmugavelu, K.G. balakrishnan, A guide to horticulture, Thiruvenkadam Printers, Coimbatore.
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	SEMESTER - VI
PART – III 
	22UBOTC61: CORE COURSE X:
PLANT ECOLOGY AND PHYTOGEOGRAPHY
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES

1. To  identify and describe the structure of an ecosystem.

2. To compare the adaptations found in plants growing in different habitats.

3. To recognise the importance of Plant conservation.

4. To acquire knowledge on the use of remote sensing in mapping the vegetation.

5. To analyse the vegetation types of India.

UNIT – I : Plant Ecology  (15 hours)

Ecology  -definition, types and scope. – Autecology and Synecology, Evolution of Plant communities, classification of Plant communities – quadrat- transect- Environmental factors-climatic and biotic factors and their influence on vegetation.
UNIT – II   (15 hours)

Ecosystem concept – structure and components of ecosystem –Function of ecosystem, food chain, foodweb, ecological pyramids-  productivity of ecosystems- ecosystem types – fresh water, marine, and grassland - Biogeochemical cycles- Nitrogen, carbon.

UNIT – III   (15 hours)

Plant succession – Primary succession –secondary succession –Xerosere- hydrosere- Ecological classification of plants. Morphological and anatomical  Adaptation of plants to various habitats- xerophytes- hydrophytes- halophytes- epiphytes .
UNIT – IV    (15 hours)

Remote sensing concept: Scope – Importance -  Historical development - Principles Components -  methods -  advantages - disadvantages – applications of remote sensing – Remote sensing satellites GIS – components- Application of GIS interpretation of satellite imageries.
UNIT - V : Phytogeography  (15 hours)

Phytogeography – principles – vegetation types of India. Tropical rain forest, Sholas and Deciduous Forest – Sand dunes, Mangrove vegetation and Scrub jungle, Phytogeographical regions of India,  Plant distribution – Continuous and discontinuous- Endemism – Age and area Hypothesis-Continental drift theory , Plant Indicators.

COURSE  OUTCOMES 

On successful completion of this course,students will be able to
1. Understand the interrelationship between the biotic and abiotic factors of an ecosystem.

2. Discuss the need for the conservation of plants.

3. Appreciate the biodiversity wealth of our country.

4. Summarize the application of remote sensing in vegetation analysis.

5. Identify the phytogeographical regions and vegetation types of India.

Text Books
1. Agrawal, K. C. 1987. Environmental Biology. Agro-botanical Publications, India.

2. Krishnamurthy, K. V. 2004. An Advanced Textbook on Biodiversity: Principles and Practice.    

3. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.
4. Sharma, P.D. 2015 Ecology and Environment, Rastogi Publications

5. Shukla, R.S. and Chandel, P.S.2008. Ecology and Utility of Plants,  S. Chand and Company

6. Ltd. New Delhi.

7. K.C. Misra,1980.Manual of Plant Ecology,2nd edition,Oxford & IBH Publishing Co.

8. Cain, S. A. 1944. Foundation of  Plant Geography. Harper & Brothers, New York

9. Chandra, A.M and Ghosh, S.K.-2010. Remote sensing and Geographical Information System
Weblink

http://www.nacse.org/~keon/gis.html
http://www.ecology.com/
https://en.wikipedia.org/wiki/Ecology
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	SEMESTER - VI
PART – III 
	22UBOTC62: CORE COURSE XI:
BIOCHEMISTRY, BIOINFORMATICS AND BIOSTATISTICS
	CREDITS: 4

HOURS: 5/W


COURSE OBJECTIVES
1. To identify different   types of bonds found in biomolecules.

2. To interpret the structure of Carbohydrates, Proteins and Lipids.

3. To explain the role of enzymes as biocatalysts.

4. To describe different biological databases used in Bioinformatics.

5. To introduce the concepts in Genomics and Proteomics. 

6. To understand the concepts of Biostatistics

UNIT – I : Plant Biochemistry   (20 hours)

Chemical basis of life – Atoms – Molecules – Bonds – Types of Bonds –Ionic-Covalent- Co-ordinate – Hydrogen- Glycosidic  - peptide - structure of H2O – Characteristics of water - pH and buffers- Carbohydrates – Structure and classification –Lipids-structure and classification. 

UNIT - II  (15 hours)

Proteins- Protein structure – Primary, secondary, super secondary structures –motifs –folds - tertiary and Quarternary structure. Enzymes as biocatalysts – Classification –Nomenclature of enzymes – Enzyme action – Factors affecting enzyme action- regulation of enzyme action. 

UNIT – III :  Bioinformatics (15 hours)

Introduction to computers and Bioinformatics- input/ output devices- operating systems- - search engines- types - finding scientific articles- Biological databases- Classification –common databases - NCBI, EMBL, DDBJ, PDB, SWISSPROT.
UNIT – IV  (10 hours)

Elementary study of Genomics – structural – Functional - Proteomics –Functional–structural –Significance -Protein structures -visualizing - RASMOL - Sequence methods - BLAST – FASTA   

UNIT – V : Biostatistics (15 hours)

Sampling methods, Measures of Central tendency – Mean- Median and Mode - Graphical representation of data – Histogram - frequency curve- Standard deviation and applications standard error. Chi-square test ,t-test and applications.

COURSE  OUTCOMES 

By the end of this course, students will be able to  

1. Classify and elaborate the structure of Biomolecules.

2. Describe the mechanism and regulation of enzyme action.

3. Differentiate various databases used in Bioinformatics.

4. Recognise the importance of sequencing methods in identifying amino acid and nucleotide sequences. 

5. Analyse  and interpret the data using Standard deviation, Chi-square and t- test.

Text Books
1. Daniel,2005.Basic Biophysics for Biologist, International Book Distributors,    

2. Rastogi S.C., 2003. Biochemistry, 2nd Edn,  Tata MacGrawHill Publication, New Delhi

3. Vinay Sharma, Ashok Munjal and Asheesh Shanker, 2005. A Text Book of Bioinformatics  Rastogi Publications

4. Khan, J.D and Khanum, A. 1994. Fundamentals of Biostatistics. Ukaaz Publications, Hyderabad

5. Palanichamy. S., M. Manoharan & Ramakrishnan P. (1995). Statistical methods for Biologists    Palani Paramount Publications, Palani, Tamilnadu.
6. Bailey,N.J.1965. Statistical Methods in Biology,  The English Lang. Book. Soc. & The  Eng.     Univ. Press Ltd.

7. Conn and Stumpf, 2000, Outlines of Biochemistry, 5th Edn., John Wiley & Sons, Singapore.

8. Lesk,A.M.2002. Introduction to Bioinformatics, Oxford University Press, USA

Weblink

https://sites.ewu.edu/jcorkill/biochemistry
https://www.britannica.com/science/bioinformatics
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	SEMESTER - VI
PART – III 
	22UBOTC63: CORE COURSE XII :
PLANT PHYSIOLOGY
	CREDITS: 4

HOURS: 6/W


COURSE OBJECTIVES
1. To acquire knowledge of mechanism of water and mineral absorption in plants.

2. To explain the steps involved in Nitrogen metabolism.

3. To describe the mechanism of photosynthesis and respiration.

4. To appreciate the role of plant growth hormones in  different stages of plant development. 

5. To understand the mechanism of stress tolerance in plants 

UNIT – I    (15 hours)

Water Relations - Diffusion, Permeability, Osmosis,-Water potential – Components -Absorption of water – symplast- apoplast – Transpiration - ​mechanism of stomatal movement- Theories - Uptake of ions - passive (Ion exchange). Active uptake (carrier concept - symport, antiport) 

UNIT – II     (15 hours)

Nitrogen metabolism - Importance of nitrogen in plant life- Modes of Nitrogen fixation -Conversion of nitrate to ammonia by plants-  biological nitrogen fixation- Nitrogen fixing organisms- Biochemistry of nitrogen fixation-nif genes-nod genes- hup genes - Protein synthesis –an outline.
UNIT – III  ( 25 hours)

Photosynthesis - Radiant energy- Emerson's enhancement effect- pigment systems- absorption spectrum- action spectrum- Light reactions- Non-cyclic- Cyclic- Dark reactions - Calvin cycle - Hatch and Slack pathway- CAM – Photorespiration. Dark  Respiration – anaerobic -  aerobic - Glycolysis - Kreb's cycle- Electron transport system ​- phosphorylation (Substrate and Oxidative). Respiratory Quotient. 

UNIT – IV    (20 hours)

Growth – Occcurrence, Chemical nature and Physiological effects of Plant growth regulators (auxins, cytokinins, ethylene and abscissic acid).  Photomorphogenesis – Photoperiodism- Long day, Short day and Day neutral plants. Vernalisation – Germination – Dormancy- Phytochromes. 

UNIT – V : Stress Physiology  (15 hours)

Stress and strain - Types of biological strain - water deficit and drought resistance -Salt stress- Temperature stress – High temperature-heat shock protein-chilling and frost injury-antifreeze agents-Mechanism of salt and temperature stress tolerance.

COURSE  OUTCOMES 

By the end of this course, students will be able to  
1. Summarize the mechanism of water and mineral absorption in plants

2. Analyse the steps involved in the nitrogen metabolism.

3. Describes the mechanism of photosynthesis and respiration

4. Evaluate the functions of plant growth hormones.

5. List and interpret the various types of stress and the mechanisms found in plants

Text Books
1. Jain,V.K. 2017. Plant Physiology, S.Chand & Company Ltd. New Delhi

2. Pandey S.N and Sinha .B.K. - 1985 Plant Physiology, Vani Educational Books.                

3. Purohit, S.S. 2003.  Plant Physiology, Student edition, Jodhpur, India.      
4. Verma.S.K - 1999.A text book of Plant Physiology - S. Chand & Co., New Delhi.                           
5. Noggle G.R. and Fritz G.J. 1983.Introductory Plant Physiology.Prentice Hall of India Ltd.,                                                                                                  
6. Salisbury .F.B and Ross .C.W – 2006 Plant Physiology, CBS Publishers and Distributors
7. Taiz,L., Zeiger,E., Moller,I.M. and Murphy,A. 2014 Sixth edition. Plant physiology and Development, Sinauer Associates, Oxford University Press.

Weblink

https://botany.org/outreach/WebLinks.php
https://employees.csbsju.edu/ssaupe/biol327/Lecture/intro-lec.html
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	SEMESTER – V & VI

PART – III
	22UBOTP55/22UBOTP64: CORE PRACTICAL III:

(COVERING CORE COURSES VI, VII, VIII AND IX)
	CREDITS: 4

HOURS: 3/W


Plant Morphology &Taxonomy

1. Spotters from Morphology
2. Dissection, identification, observation and sketching the floral parts of the plants belonging   to  the families included in the syllabus
3. Field study :  the students are expected to go for field trip for at least four days     under the supervision of the course teachers concerned- submission of minimum 20 herbarium sheets along with field note book.
4. Spotters may given for practicals from Economic Botany.

Genetics and Plant Breeding

1. Simple problems on Monohybrid and Dihybrid ratio.
2. Interaction of genes – Complementary, Supplementary and Epistasis.
3. Construction of chromosome maps using three - point test cross data.
4.  Hybridization techniques - Emasculation, Bagging (For demonstration only)

Evolution

Photographs related to theories of evolution and Evolutionist

Cell and Molecular Biology

1. Cell Biology – Squash of onion  root tip – to study stages of Mitosis
2. Smear of anther to study Meiosis
3. Spotters- Electron micrographs of cell organelles
4. Spotters for Molecular Biology : DNA –RNA structure – Replication of DNA

PTC and Plant Biotechnology

1. Principle and applications of Autoclave, Hot air oven, Incubator, Laminar Air Flow
2. Preparation of different stock solutions and culture media

3. Sterilization of equipments and explants

4. Aseptic inoculation and incubation. 

5. Preparation of callus from various explants. 

6. Plant propagation from callus. 

7. Anther and ovule culture.

8. Methods of gene transfer –Gene gun, Ti plasmid –Plasmids – spotters
Bonafide record of practical work done should be submitted for the practical examination
Course Outcomes

On successful completion of this course the student will be able to

1. Study plants based on morphology and Taxonomy

2. Identify the different Higher groups of plants

3. Understand and solve problems in Genetics

4. Aanlyse and practice Plant tissue culture

5. Maintain scientific records of observations
OUTCOME MAPPING
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	SEMESTER – V & VI

PART – III 
	22UBOTP56/22UBOTP65: CORE PRACTICAL IV:

(COVERING CORE COURSES X, XI, and XII)
	CREDITS: 4

HOURS: 3/W


Plant Ecology and Phytogeography

1. Studying the Morphological, anatomical adaptations of Plants growing in various habitats.- Hydrophytes, Mesophytes, Xerophytes, Halophytes and Epiphytes
2. Phytogeographical regions of India and Tamilnadu

Plant Physiology

Experiments to be performed and recorded by students individually 

1. Determination of O.P. by plasmolytic method

2. Effect of temperature and chemicals on membrane permeability. 

3. Study of relative rates of transpiration in different plants. 

4. Separation of plant pigments by paper chromatography 

5. Study of relative rates of photosynthesis under varying light intensities. 

6. Comparison of rate of respiration in germinating seeds and flower buds using respiroscope.

Demonstration Experiments 


1. Induction of roots by auxin. 

2. Demonstration of Osmosis

3. Demonstration of seed viability

4. Demonstration of stomatal movement.

Biochemistry

1. Demonstration of enzyme activity- amylase and catalase.

2. Biochemical tests for carbohydrates, proteins and lipids.

Biostatistics

To solve Problems Using Mean, Median, Mode and  Standard deviation 

Bonafide record of practical work done should be submitted for the practical examination
Course Outcomes

On successful completion of this course the student will be able to

1. Study plants based on Ecology and Phytogeography

2. Perform experiment in Plant physiology

3. Understand and solve problems in  Biostatistics

4. Aanlyse and practice Biochemistry 

5. Maintain scientific records of observations
OUTCOME MAPPING
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	SEMESTER - VI
PART – III 
	22UBOTE66: INTERNAL ELECTIVE IV :
A. PHYTOCHEMISTRY    
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES

1. To explain the developments in the field of phytochemistry

2. To describe the primary and secondary metabolites of plants 

3. To analyse .
4. To perform biochemical tests to confirm the identity of active ingredients in crude drugs.
5. To identify the medicinal plants of therapeutical value.
UNIT – I   (10 hours)

Introduction (a)Definition, present status, future scope and development of Phytochemistry. (b)  Study of primary and secondary metabolites of plants.
UNIT – II     (10 hours)

Classification of Phytochemicals - biological, chemical, pharmacological and taxonomical. Cultivation, Collection, processing and storage of plant drug to be used as a source of Phytochemicals.

UNIT – III   (10 hours)

Processing, storage and preservation of crude drugs. Study of natural pesticides. Quality control of herbal drugs as per WHO guidelines. Adulteration of crude drugs and their detection.

UNIT – IV   (15 hours)

Detailed study of the following crude drugs, their sources, constituents,  .Chemical tests and their uses. Carbohydrate – Gum Arabic ; Tannins- Myrobalan; Lipids – Castor oil. Proteins-  Soya; Volatile oils –  Eucalyptus. Cardioactive steroids – Digitalis;   Purines- Tea , Terpenes- Neem; 

UNIT – V     (15  hours)

Study of special herbal products with reference to their sources,  constituents   and uses.  Tumour inhibitors- Taxol, Vincristine and Vinblastine. Anti-hepatotoxic and oral glycemic agents- Phyllanthus, and Costus. Pharmaceutical aids-  Kaolin and Natural colorants.

COURSE  OUTCOMES
On successful completion of this course, students will be able to

1. Summarize the major events in the   field of Phytochemicals

2. Differentiate adulterants and original plant products.

3. Explain the method of cultivation, extraction and other processes related to the preparation of crude drug.

4. Analyse the  crude drugs through biochemical tests.

5. Tabulate the source, active principles and therapeutic value of the drugs of plant origin.

Text Books
1. Kokate, C.K., Purohit, A.P. and Gokhale, S.B. 2010. Pharmacognosy. Vol. I & II. Nirali Prakashan, Pune.

2. Mohamed Ali. 2008.  Pharmacognosy & Phytochemistry.  Vol. I. CBS Publishers & Distributors Pvt. Ltd., New Delhi. 

3. Wallis, T.E. 2005. Textbook of Pharmacognosy. CBS Publishers & Distributors Pvt. Ltd., New Delhi.

4. Jain S.K., 1994.Medicinal Plants. 5th edition. National Book Trust. New Delhi.

5. Bhattacharjee, S.K. 2004. Hand Book of Medicinal plants. Pointer Publishers, Jaipur.

6. Handa, S. S. and V. K. Kapoor, (1993). Pharmacognosy. Vallabh Prakashan, New Delhi.

7. Harbourne, J. B. (1998). Phytochemical methods : A Guide to Modern Techniques of Plant Analysis (3rd edition). Chapman and Hill Co., New York.

Web link 

https://phytochem.nal.usda.gov/phytochem/search/list

http://pharmacognosy.in/
OUTCOME MAPPING

	    
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	3
	3
	2
	3

	CO2
	3
	2
	2
	3
	3

	CO3
	2
	3
	3
	2
	3

	CO4
	2
	2
	2
	3
	2

	CO5
	3
	2
	3
	2
	3


	SEMESTER - VI
PART – III 
	22UBOTE66: INTERNAL ELECTIVE IV :
B. ORGANIC FARMING     
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
1. To acquire knowledge about organic farming 

2. To know the concept of organic farming 

3. To know the aims and realize the needs of organic farming 

4. To know the Ramis and legal acts governing organic products. 

5. To learn to transfer knowledge to farmers

UNIT – I   (10 hours)


Introduction concept Needs of Organic Farming, difference between Organic and Conventional Farming. Basic standards and General Principles of Organic Agriculture. Management of Permaculture Farm. 

UNIT – II    (10 hours)

Soil environment and plant growth – Mineral vs Organic soils, Soil organic matter and humus – Interaction between soil biology, soil organic matter and soil structure. In-situ and Ex-situ manuring of organic culture. 

UNIT – III    (15 hours) 

Production of compost – and its importance. Vermi composting and its importance in organic farming. Bio-intensive nutrient management –use of bio fertilizers, environment of compost with microbial inoculants, nitrogen fixing microbes and  mycorrhiza.

UNIT – IV   (10 hours)

Ecological pest Management – cultural, physical mechanical and Biological control. Integrated pest Management (IPM)  and Biologically intensive Pest control (BIPM). Neem: The Panacea for organic farming – Neem for pest control. 

UNIT – V  (15 hours)

Peripherals for self sustainable system, Design of self – sustainable Agro – Ecosystems. Organic Agriculture an Attractive Alternative, Factors affecting adoption of Organic farming. Economics and Marketing – Economic viability of organic product, Quality of organic products  and certification of organic product. 

Text Books
1. Himadri P and Dharnmvir Hota. 2008. Handbook of composite Organic Farming, ISBN: 81-89729 – 81-0978 – 81- 89729-81-3. 

2. Dahama,A.K. 2010. Organic Farming – For Sustainable Agriculture. ISBN: 81-7754-085-0. 

3. Joy Daniel, Vilas Patil, Alka Najan. Hand book of organic Farming and Composte Technology. ISBN: 9789380090085. 

4. Arun K. Sharma. 2013. A Handbook of Organic Farming.  ISBN (10): 81-7754-099-8.  ISBN (13) 978- 81-7754-099-4

5. Organic Farming: Components and Management. ISBN (10): 81-7754-400-4.  ISBN (B) 978-817754-400-8. 

COURSE OUTCOMES

On successful completion of this course, the student will be able to

1. Understand relevance of organic farming 

2. Comprehend the  concept of organic farming 

3. Realise the needs of organic farming 

4. Analyse Ramis and legal acts governing organic products. 

5. Demonstrate the method and transfer knowledge to farmers
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	SEMESTER - VI
PART – III
	22UBOTE66: INTERNAL ELECTIVE IV :
C. INVASION BIOLOGY      
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
1. To understand the nature and ability of invasive plant species. 

2. To study the invasive plants of terrestrial and aquatic environments. 

3. To understand the impact of invasive plants on the environment. 

4. To acquire knowledge on climate change and economic loss posed by invasive species.

5. To learn the control measures of biological invasions

UNIT – I  (10 hours)
Biological invasions: Introduction- attributes of invasive plant species, Reproductive capacity- allelopathy effects – Phenotypic plasticity- plant fitness to the new environment. Hypotheses related to invasive species – natural enemy and empty niche hypotheses.
UNIT – II  (15 hours)
Plant invasion in terrestrial ecosystem –biology, ecology of the following species and impact of invasion on native biodiversity – Lantana camara and Parthenium hysterophorus.
UNIT – III  (10 hours)
Freshwater environment water hyacinth invasion – biology and ecology of Echhornia crassipes - its invasiveness and impact on freshwater biodiversity and problems on environment. 
UNIT – IV (15 hours)

Marine bio invasions: Introduction- Natural and climate change mediated invasions-vectors of marine invasions- Biofouling- establishment of marine invasive species - sea weed Kappaphycus alvarezii in coastal marine ecosystem.

UNIT – V (10 hours)

Management of Invasions: Impacts of exotics on plant productivity; Biological control of invasive plant species- Mechanical, chemical and biological control measures- Global climate change and bio-invasions – Economic loss caused by invasive species.
Text Books :

1. Kohli, R. K., Batish, D. R., Singh, J. S., Singh, H. P., Bhatt, J. R. 2012. Invasive alien plants: an ecological appraisal for the Indian subcontinent. CAB International.

2. Elton, C.S. 1958. The Ecology of Invasion by Plants and Animals. Methuem, London. 

3. Ramakrishnan, P.S. 1991. Ecology of Biological Invasion in the Tropics. International Scientific Publications, New Delhi,

4. Williamson, M. 1996. Biological Invasion, Chapman & Hall, London. 

5. Russel,E. L., Zern, J., Aquino, T. and Tsomondo, T. 2001. Economic and environmental threats of alien plants, animal, and microbe invasions. Agriculture, Ecosystems and Environment, 84: 1-20.

6. Rilov, G. and Crooks. 2009. Biological invasions in marine ecosystems- ecological, Managemant and Geographic Perspectives. Springer-Verlag, Berlin Heideberg.

7. Singh, S.P., Biological Suppression of Weeds. Biological Control Centre, Bangalore, 1989.

8. Singh, J.S., Singh, S.P & Gupta, S.R. 2017. Ecology, Environmental Science and  Conservation. S. Chand (G/L) & Company Ltd.

COURSE OUTCOMES
On successful completion of the course, students will be able to

1. Acquire knowledge on plant invasiveness.

2. Learn about the plant invasion in terrestrial and aquatic environments with selected examples. 

3. Understand the attributes and impact of invasive species on biodiversity.  

4. Recall the effect of invasive species on the productivity of native ecosystem. 

5. Acquaint knowledge on the management and control measures of plant invasions.

OUTCOME MAPPING
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	SEMESTER - VI
PART – IV 
	22UBOTS59: SKILL BASED SUBJECT IV :
PLANT DYES AND PIGMENTS
	CREDITS: 2
HOURS: 2/W


COURSE OBJECTIVES 

1. To acquire overall knowledge about natural dyes and pigments. 

2. To know the advantages, sources, nature and application of natural dyes and pigments. 

3. To know the various plants and plant parts which yield various kinds of dyes and pigments of socio and economic values. 

4. To gain knowledge over the extraction and dyeing techniques of vegetable dyes. 

5. To learn to commercialise vegetable dyes as a sustainable measures.

UNIT – I  (10 hours)
Introduction, History of natural dyes and pigments, source of natural dyes and pigments, Basic concepts and characterization of natural dyes and pigments“Chemistry of natural dyes and pigments- Relation between colour and constitution.
UNIT – II (15 hours)
Classification and types of natural dyes and pigments. Basics of natural dyeing – Advantages of natural colours and vegetable (plant) dyes, Mordants – Types and functions and usage techniques. 

UNIT – III (10 hours)
Standardization of plant dyes, quality standards for plant / vegetable dyes. Dying methodology – materials, selection of plant sources for dye extraction, Extraction of colourants, Aqueous extraction and solvent extraction. 

UNIT – IV (15 hours)
Vital advantageous applications of natural dyes and pigments. Important natural dyes- Blue, Red and yellow and their majestic historical information. Biological sources of natural dyes other than plants. 

UNIT – V (10 hours)
Extraction and applications of natural dyes and pigments from vegetation (plants) Catechu or catch tree, coffee beans,   Hibiscus, Indigofera,  Kamala seed pods, pomegranate rind, Turmeric, Lichens, Carrots, , Madder root Berries, Cherries, Basil Leaves, Spinach, myrobalam fruit, Lawsonia, and Eugenia jambolana. 

Text Books
1. Hand book on Natural Dyes for Industrial Application (Extraction of Dyestry from flowers, Leaves, Vegetables) – 2016.

2. Plant Pigment with Laboratory activities by – Stegner RW. 

3. Chemistry and Biochemistry of Plant pigement by Goodwin T.W.

4. Biological stains and staining methods by Bdh. Pamplet. 

Course Outcomes

On successful completion of this course, the student will be able to

1. Understand the overview about natural dyes and pigments. 

2. Appreciate the advantages, sources, nature and application of natural dyes and pigments. 

3. Analyse the various plants and plant parts which yield various kinds of dyes and pigments of socio and economic values. 

4. Demonstrate  the extraction and dyeing techniques of vegetable dyes. 

5. Commercialise use of vegetable dyes as a sustainable measure

OUTCOME MAPPING
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ALLIED COURSES

Botany
	SEMESTER - I

PART - III
	22UBOTA01: ALLIED BOTANY – I : PLANT DIVERSITY, ANATOMY, EMBRYOLOGY

(OFFERED TO B.SC. ZOOLOGY/ CHEMISTRY/ MICROBIOLOGY)
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
1. To understand the major groups of plants and their characteristics.

2. To render the structural and reproductive stages of major groups of plants with appropriate type study.

3. To impart the knowledge on the life cycle patterns of major groups of plants.

4. To Gain knowledge about anatomy of stem, root and leaf and their secondary growth.

5. To Grasp the idea of double fertilization, types of endosperms, and dicot embryo development. 
UNIT – I :  Algae  and Fungi 






(15 hours)

Structure, reproduction and life cycle of the following : Algae: Chlamydomonas, Sargassum and Gracillaria; Fungi :Penicillium and Agaricus.
UNIT – II : Bryophytes and Pteridophytes 




(15 hours)

Study of the Structure, reproduction and life cycle of the following 
: Bryophytes : Marchantia and Funaria ; Pteridophyta:Lycopodium and Adiantum.
UNIT -  III :  Gymnosperms and Palaeobotany 



(10 hours)


Gymnosperms: Structure, reproduction and life cycle of  Pinus ; Palaeobotany : Fossils, Types (compressions, impressions, petrifactions,  coal ball Detailed study of morphology and reproduction in Rhynia 
UNIT – IV : Plant Anatomy






(10 hours)


Anatomy: Tissues – Classification of plant tissues  - Simple and Complex   tissues; Anatomy of Dicot and Monocot root, stem and leaf , Secondary growth in Dicot stem and root.
UNIT – V : Plant Embryology






(10 hours) 

Embryology:  Mature anther Megasporangium- Types of Ovule and Female gametophyte (Polygonum type), Double fertilization, Types of endosperm, Structure and development of dicot embryo.

COURSE OUTCOMES
On the successful completion of the course, the student will be able to

1. Get knowledge in plant groups and their features

2. Understand the organizational characters and reproductive features of plant groups

3. Identify and have a sound knowledge of the life cycles of different plant groups

4. Possess high understanding on the anatomy of plants

5. Familiar with fundamental knowledge on embryology and its applications.

Text Books
1. Pandey,  B.P.  (2001). College Botany  Vol.  I:  Algae,  Fungi,  Lichens,  Bacteria, 

2. Viruses, Plant Pathology, Industrial Microbiology and Bryophyta. S. Chand & Company Ltd., New Delhi.

3. Gangulee&Khar, 1980. College Botany Vol. I &II Tata McGraw Hill, New Delhi.

4. Vashishta , P.C , Sinha and Anilkumar (2010). Pteridophytes, S.Chand & company Ltd, New Delhi.

5. Kirkaldy, J.E. (1963). The study of Fossils. Hutchinson Educational, London.

6. Pandey,  S.N.,  Misra,  S.P  and  Trivedi,  P.S.  1970.  A text book  of  Botany  

(Vol  II).Vikas  Publishing House Pvt. Ltd. Delhi.

7. Vashista P.C (1984). Plant Anatomy –Pradeep publication , Jalandhar 

8. Bhojwani, S.S.  and Bhatnagar,  S.P.  (2011). The Embryology of Angiosperms, 5th Edition, Vikas Publishing House. Delhi.
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	SEMESTER - II

PART-III
	22UBOTA02: ALLIED BOTANY - II: MORPHOLOGY, TAXONOMY, PHYSIOLOGY, ECOLOGY AND BIOTECHNOLOGY
(OFFERED TO B.Sc. ZOOLOGY/ CHEMISTRY/ MICROBIOLOGY)
	CREDITS: 3
HOURS: 3/W


COURSE OBJECTIVES
1. To understand external features of plants

2. To familiarize range of characters and economic importance of some families. 

3. To know structure of mature anther and types of ovules.

4. To understand physiology mechanisms of plant.

5. To acquire knowledge of ecosystem and environmental pollution..

UNIT - I : Morphology of flowering plants  




(10 hours)
Plant and its parts. Structure and function of root and stem.  Leaf and its parts. Inflorescence - Racemose, Cymose, Classification of fruits.
UNIT – II : Taxonomy  






(15 hours)

General outline of Bentham and Hooker’s system of classification.Study of the range of characters and plants of economic importance in the following families: Cucurbitaceae, Apocynaceae, Euphorbiaceae and Liliaceae.

UNIT – III : Plant Physiology 






(15 hours)

Absorption of water, photosynthesis - light reaction - Calvin cycle; respiration - Glycolysis - Krebs cycle - electron transport system. Growth hormones - auxins and cytokinins and their applications.
UNIT – IV : Ecology  







(10 hours)

Ecosystem - fresh water ecosystem. Structure and components. Ecological groups of plants : Hydrophytes – Nymphaea, Xerophytes – Nerium, Mesophytes- Mangifera .
UNIT – V :  Plant Biotechnology  





(10 hours)

Plant Tissue culture techniques  - Basic Principles- aseptic conditions, media preparation, callus induction,. Genetic engineering- Basic principles, tools, techniques and applications, transgenic plants- Bt- brinjal.
COURSE OUTCOMES
On the successful completion of the course, the student will be able to

1. Identify and describe external features of plants

2. Understand range of characters and economic importance of some families. 

3. Explain structure of mature anther and types of ovules.

4. Understand functioning  of the  plant.

5. Analyse functioning of ecosystems and plant adaptations

Text Books
1. Lawrence.G.H.M. 1985. An Introduction to Plant Taxonomy, Central Book Depot, Allahabad. 

2. Jain, VK. 2006. Fundamentals of Plant Physiology, S. Chand and Company Ltd. 

3. Rajni Gupta. 2012. Plant Taxonomy: Past, Present and Future. Vedams (P) Ltd. New Delhi.

4. Jain, V.K. 2006. Fundamentals of Plant Physiology, S.Chand and Company Ltd., New Delhi. 

5. Verma, S.K. 2006. A Textbook of Plant Physiology, S.K.Chand& Co., New Delhi.
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	SEMESTER – II

PART - III
	22UBOTP02: ALLIED BOTANY PRACTICAL I : COVERING ALLIED BOTANY - I & II

(OFFERED TO B.Sc. ZOOLOGY/ CHEMISTRY/ MICROBIOLOGY)
	CREDITS: 3

HOURS: 3/W


COURSE OBJECTIVES
1. To make suitable micro preparations of Algae, Fungi, Bryophytes, Pteridophytes,     Gymnosperms (mentioned in the theory syllabus) and to describe and identify the same.
2. To make suitable micro preparations and detailed microscopic analysis of Dicot and Monocot Stem, root and leaf and to identify the same giving reasons.
3. To study the normal secondary thickening in dicot  stem and root.
4. To study the internal structure of a mature anther.
5. To study the different types of ovules and endosperms.
6. To describe in technical terms, plants belonging to any of the families prescribed and to identify the family. 
7. To dissect a flower, construct floral diagram and write floral formula. 
8. Demonstration experiments 1. Ganong’s Light screen 2. Ganong’s respiroscope.
9. To identify Spotters- Morphology of flowering plants, Taxonomy, Plant Physiology, Plant Biotechnology and Ecology.
10. To maintain observation and record note book.
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	SEMESTER - IV
PART-III
	22UBOTA25/22UBOTA45: ALLIED BOTANY PAPER II: MORPHOLOGY, TAXONOMY, PHYSIOLOGY, ECOLOGY AND BIOTECHNOLOGY
(OFFERED TO B.Sc. ZOOLOGY/ CHEMISTRY/ MICROBIOLOGY)
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES:

6. To understand external features of plants

7. To familiarize range of characters and economic importance of some families. 

8. To know structure of mature anther and types of ovules.

9. To understand physiology mechanisms of plant.

10. To acquire knowledge of ecosystem and environmental pollution..

UNIT - I : Morphology of flowering plants  (10 hours)
Plant and its parts. Structure and function of root and stem.  Leaf and its parts. Inflorescence - Racemose, Cymose, Classification of fruits.
UNIT – II : Taxonomy  (15 hours)

General outline of Bentham and Hooker’s system of classification.Study of the range of characters and plants of economic importance in the following families: Cucurbitaceae, Apocynaceae, Euphorbiaceae and Liliaceae.

UNIT – III : Plant Physiology  (15 hours)

Absorption of water, photosynthesis - light reaction - Calvin cycle; respiration - Glycolysis - Krebs cycle - electron transport system. Growth hormones - auxins and cytokinins and their applications.
UNIT – IV : Ecology  (10 hours)

Ecosystem - fresh water ecosystem. Structure and components. Ecological groups of plants : Hydrophytes – Nymphaea, Xerophytes – Nerium, Mesophytes- Mangifera .
UNIT – V :  Plant Biotechnology  (10 hours)

Plant Tissue culture techniques  - Basic Principles- aseptic conditions, media preparation, callus induction,. Genetic engineering- Basic principles, tools, techniques and applications, transgenic plants- Bt- brinjal.
Text Books
6. Lawrence.G.H.M. 1985. An Introduction to Plant Taxonomy, Central Book Depot, Allahabad. 

7. Jain, VK. 2006. Fundamentals of Plant Physiology, S. Chand and Company Ltd. 

8. Rajni Gupta. 2012. Plant Taxonomy: Past, Present and Future. Vedams (P) Ltd. New Delhi.

9. Jain, V.K. 2006. Fundamentals of Plant Physiology, S.Chand and Company Ltd., New Delhi. 

10. Verma, S.K. 2006. A Textbook of Plant Physiology, S.K.Chand& Co., New Delhi.

COURSE OUTCOMES :

On the successful completion of the course, the student will be able to

6. Identify and describe external features of plants

7. Understand range of characters and economic importance of some families. 

8. Explain structure of mature anther and types of ovules.

9. Understand functioning  of the  plant.

10. Analyse functioning of ecosystems and plant adaptations
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	SEMESTER – IV
PART - III
	22UBOTA26/22UBOTA46: ALLIED BOTANY PRACTICAL I : COVERING ALLIED BOTANY PAPERS I AND II

(OFFERED TO B.Sc. ZOOLOGY/ CHEMISTRY/ MICROBIOLOGY)
	CREDITS: 3

HOURS: 6/W


1. To make suitable micro preparations of Algae, Fungi, Bryophytes, Pteridophytes,     Gymnosperms (mentioned in the theory syllabus) and to describe and identify the same.
2. To make suitable micro preparations and detailed microscopic analysis of Dicot and Monocot Stem, root and leaf and to identify the same giving reasons.
3. To study the normal secondary thickening in dicot  stem and root.
4. To study the internal structure of a mature anther.
5. To study the different types of ovules and endosperms.
6. To describe in technical terms, plants belonging to any of the families prescribed and to identify the family. 
7. To dissect a flower, construct floral diagram and write floral formula. 
8. Demonstration experiments 1. Ganong’s Light screen 2. Ganong’s respiroscope.
9. To identify Spotters- Morphology of flowering plants, Taxonomy, Plant Physiology, Plant Biotechnology and Ecology.
10. To maintain observation and record note book.
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