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Sem.-I/ Fundamentals of Microbes and Non-vascular 04 75 o5 03
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at Semester end
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Max. Marks-50
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at Semester end




CBCS / Semester System (w.e.f. 2020-21 Admitted Batch)
I Semester /Botany Core Course - 1
Fundamentals of Microbes and Non-vascular Plants
(Viruses, Bacteria, Fungi, Lichens, Algae and Bryophytes)
(Total hours of teaching — 60 @ 04 Hrs./Week)

Theory:

Learning Outcomes:
On successful completion of this course, the students will be able to:

» Explain origin of life on the earth.

> lllustrate diversity among the viruses and prokaryotic organisms and can categorize

them.

» Classify fungi, lichens, algaeand bryophytes based on theirstructure, reproduction and

life cycles.

» Analyze and ascertain the plant disease symptoms due to viruses, bacteria and fungi.

> Recall and explain theevolutionary trends among amphibians of plant kingdom for
their shift to land habitat.

» Evaluate the ecological and economic value of microbes, thallophytes and bryophytes.

Unit -
1.

Unit —

1:Origin of life and Viruses 12Hrs.

Origin of life, concept of primary Abiogenesis;Miller and Urey experiment.Five
kingdom classification of R.H. Whittaker

Discovery of microorganisms,Pasteur experiments, germ theory of diseases.

Shape and symmetry of viruses; structure of TMV and Gemini virus;
multiplicationof TMV; A brief account of Prions and Viroids.

A general account on symptoms of plant diseases caused by Viruses. Transmission
of plant viruses and their control.

Significance of viruses in vaccine production,bio-pesticides and as cloning

vectors.

2:Special groups of Bacteria and Eubacteria 12Hrs.

1. Brief account of Archaebacteria, ActinomycetesandCyanobacteria.

2.

Cell structure and nutritionof Eubacteria.



3. Reproduction- Asexual (Binary fission and endospores) and bacterial
recombination (Conjugation, Transformation, Transduction).

4. Economic importance of Bacteria with reference to their role in Agriculture and
industry (fermentation and medicine).

5. A general account on symptoms of plant diseases caused by Bacteria; Citrus

canker.

Unit - 3: Fungi & Lichens 12 Hrs.
1. General characteristics of fungi and Ainsworth classification (upto classes).
2. Structure, reproductionand life history of(a)Rhizopus(Zygomycota)and
(b)Puccinia (Basidiomycota).
3. Economic uses of fungi in food industry, pharmacy and agriculture.
4. A general account on symptoms of plant diseases caused by Fungi; Blast of Rice.
5. Lichens- structure and reproduction; ecological and economic importance.
Unit - 4: Algae 12 Hrs.
1. General characteristics of Algae (pigments, flagella and reserve food
material);Fritsch classification (upto classes).
2. Thallus organization and life cycles in Algae.
3. Occurrence, structure, reproduction and life cycle of (a) Spirogyra
(Chlorophyceae) and (b) Polysiphonia (Rhodophyceae).
4. Economic importance of Algae.

Unit — 5:Bryophytes 12 Hrs.
1. General characteristics of Bryophytes; classification upto classes.
2. Occurrence, morphology, anatomy, reproduction (developmental details are not
needed) and life cycle of (a) Marchantia (Hepaticopsida) and (b)
Funaria(Bryopsida).

3. General account on evolution of saprophytes in Bryophyte.



Text books:

>
>
>

Botany — | (Vrukshasastram-1) : Telugu Akademi, Hyderabad

Pandey, B.P. (2013) College Botany, Volume-I, S. Chand Publishing, New Delhi
Hait,G., K.Bhattacharya&A.K.Ghosh (2011) A Text Book of Botany, Volume-I,
New Central Book Agency Pvt. Ltd., Kolkata

Bhattacharjee, R.N., (2017) Introduction to Microbiology and Microbial
Diversity, Kalyani Publishers, New Delhi.

Books for Reference:

>

Dubey, R.C. &D.K.Maheswari (2013) A Text Book of Microbiology,S.Chand&
Company Ltd., New Delhi

Pelczar Jr., M.J., E.C.N. Chan &N.R.Krieg (2001)Microbiology, Tata McGraw-
Hill Co, New Delhi

Presscott, L. Harley, J. and Klein, D. (2005)Microbiology, 6th edition, Tata
McGraw —Hill Co. New Delhi.

Alexopoulos, CJ., C.W.Mims&M.Blackwell (2007) Introductory
Mycology,Wiley& Sons, Inc., New York

Mehrotra, R.S. & K. R. Aneja (1990)An Introduction to Mycology. New Age
International Publishers, New Delhi

Kevin Kavanagh (2005) Fungi ; Biology and Applications John Wiley & Sons,
Ltd.,West Sussex, England

John Webster & R. W. S. Weber (2007) Introduction to Fungi,Cambridge
University Press, New York

Fritsch, F.E. (1945)The Structure & Reproduction of Algae (Vol. | & Vol.
I1)Cambridge UniversityPress Cambridge, U.K..

Bold, H.C. & M. J. Wynne (1984)Introduction to the Algae, Prentice-Hall Inc.,
New Jersey

Robert Edward Lee (2008)Phycology. Cambridge University Press, New York
Van Den Hoek, C., D.G.Mann&H.M.Jahns (1996)Algae : An Introduction to
Phycology. Cambridge University Press, New York

Shaw, A.J.&B.Goffinet (2000)Bryophyte Biology .Cambridge University Press,
New York.



Practical syllabus of Botany Core Course — 1/ Semester —
I Fundamentals of Microbes and Non-vascular Plants
(Viruses, Bacteria, Fungi, Lichens, Algae and Bryophytes)
(Total hours of laboratory exercises 30 Hrs. @ 02 Hrs./Week)

Course Outcomes: On successful completion of this practical course, student shall be
ableto;
1. Demonstrate the techniques of use of lab equipment, preparing slides and identify
the material and draw diagrams exactly as it appears.
2. Observe and identify microbes and lower groups of plants on their own.
3. Demonstrate the techniques of inoculation, preparation of media etc.

4. ldentify the material in the permanent slides etc.

Practical Syllabus:

1. Knowledge of Microbiology laboratory practices and safety rules.

2. Knowledge of different equipment for Microbiology laboratory (Spirit lamp,
Inoculation loop, Hot-air oven, Autoclave/Pressure cooker, Laminar air flow
chamber and Incubator) and their working principles. (In case of the non-
availability of the laboratory equipment the students can be taken to the local
college/clinical lab. with required infrastructural facilities or they can enter a
linkage with the college/lab for future developments and it will fetch creditsduring
the accreditation by NAAC).

3. Demonstration of Gram’s staining technique for Bacteria.

4. Study of Viruses (Corona, Gemini and TMV) using electron micrographs/ models.

5. Study of Archaebacteriaand Actinomycetes using permanent slides/ electron
micrographs/diagrams.

6. Study of Anabaena and Oscillatoriausing permanent/temporary slides.

7. Study of different bacteria (Cocci, Bacillus, Vibrio and Spirillum) using
permanent or temporary slides/ electron micrographs/ diagrams.

8. Study/ microscopic observation of vegetative, sectional/anatomical and
reproductive structures of the following using temporary or permanent slides/
specimens/ mounts :

a. Fungi : Rhizopus,PenicilliumandPuccinia



b. Lichens: Crustose, foliose and fruiticose
c. Algae :Volvox, Spirogyra, Ectocarpusand Polysiphonia
d. Bryophyta : Marchantiaand Funaria
9. Study of specimens of Tobacco mosaic disease, Citrus canker and Blast of Rice.



Model Question Paper for Practical Examination
Semester — 1/ Botany Core Course — 1

Fundamentals of Microbes and Non-vascular Plants

(Viruses, Bacteria, Fungi, Lichens, Algae and Bryophytes)

Max. Time: 3 Hrs. Max. Marks: 50

1. Take the T.S. of material ‘A’ (Fungi), make a temporary mount and make

comments about identification. 10 M

2. Identify any 2 algae from the mixture (material ‘B”) given with specific comments

about identification. 10M

3. Take the T.S. of material ‘C’ (Bryophyta), make a temporary mount and make

comments about identification. 10M

4. ldentify the following with specific reasons. 4x3=12M

D. A laboratory equipment of Microbiology
E. Virus
F. Archaebacteria /Ascomycete /Cyanobacteria/ Eu-Bacteria
G. Lichen
5. Record + Viva-voce 5+3=8M

Suggested co-curricular activities for Botany Core Course-1 in Semester-I:

A. Measurable :

a. Student seminars :

1.
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Baltimore classification of Viruses.

Lytic and lysogenic cycle of T- even Bacteriophages.

Viral diseases of humans and animals.

Retroviruses

Bacterial diseases of humans and animals.

Significance of Bacteria in Biotechnology and Genetic engineering.
Fungi responsible for major famines in the world.

Poisonous mushrooms (Toad stools).

Algae as Single Cell Proteins (SCPs)

10. Parasitic algae



11. Origin of Bryophytes through : Algae vsPteridophytes
12. Fossil Bryophytes
13. Evolution of gametophytes in Bryophyta.
14. Ecological and economic importance of Bryophytes.
b. Student Study Projects :
1. Isolation and identification of microbes from soil, water and air.
2. Collection and identification of algae from fresh /estuarine /marine water.
3. Collection and identification of fruiting bodies of Basidiomycetes and
Ascomycetes.
4. Collection and identification of Lichens from their native localities.
5. Collection of diseased plants/parts and identification of symptoms.
6. Collection and identification of Bryophytes from their native localities.

c. Assignments: Written assignment at home / during ‘0’ hour at college;
preparation of charts with drawings, making models etc., on topics included in
syllabus.

B. General :
1. Visit to Agriculture and/or Horticulture University/College/Research
station to learn about microbial diseases of plants.
2. Visit to industries working on microbial, fungal and algal products.
3. Group Discussion (GD)/ Quiz/ Just A Minute (JAM) on different modules

in syllabus of the course.



Il Semester /Botany Core Course — 2

Basics of Vascular plants and Phytogeography

(Pteridophytes, Gymnosperms, Taxonomy of Angiosperms and Phytogeography)

(Total hours of teaching — 60 @ 02 Hrs./Week)

Theory:

Learning Outcomes:

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

>

>

>

Classify and compare Pteridophytes and Gymnosperms based on their
morphology, anatomy, reproduction and life cycles.

Justifyevolutionary trends in tracheophytes to adapt for land habitat.

Explain the process of fossilization and compare the characteristics of extinct and
extant plants.

Critically understand various taxonomical aids for identification of Angiosperms.
Analyze the morphology of the most common Angiospermplants of their
localitiesand recognize their families.

Evaluate the ecological, ethnic and economic value of different tracheophytes and
summarize their goods and services for human welfare.

Locate different phytogeographical regions of the world and India and can analyze

their floristic wealth.

Unit -

1.

2.

3.
4.

1:Pteridophytes 12 Hrs.
General characteristics of Pteridophyta; classification of Smith

(1955) uptodivisions.

Occurrence, morphology,anatomy, reproduction (developmental details are
notneeded) and life historyof (a) Lycopodium (Lycopsida) and (b) Marsilea
(Filicopsida).

Stelar evolution in Pteridophytes;

Heterospory and seed habit.



Unit — 2:Gymnosperms 14 Hrs.
1. General characteristics of Gymnosperms; Sporneclassification uptoclasses.
2. Occurrence, morphology, anatomy, reproduction (developmental details are not
needed) and life history of (a) Cycas(Cycadopsida) and (b) Gnetum (Gnetopsida).
3. Outlines of geological time scale.

4. A brief account on Cycadeoidea.

Unit — 3:Basic aspects of Taxonomy 13Hrs.
1. Aim and scope of taxonomy; Species concept: Taxonomic hierarchy, species,

genus and family.

2. Plant nomenclature: Binomial system, ICBN- rules for nomenclature.
3. Herbarium and its techniques,BSI herbarium and Kew herbarium; concept of
digital herbaria.
4. Bentham and Hooker system of classification;
5. Systematic description and economic importance of the following families:
(@) Annonaceae (b) Curcurbitaceae
Unit — 4: Systematic Taxonomy 13 Hrs.

1.Systematic description and economic importance of the following families:
(a) Asteraceae (b) Asclepiadaceae (c)Amaranthaceae(d) Euphorbiaceae
(e) Arecaceaeand (f) Poaceae

2. Outlines of Angiosperm Phylogeny Group (APG V).

Unit — 5:Phytogeography 08 Hrs.
1. Principles of Phytogeography, Distribution (wides, endemic, discontinuous species)
2. Endemism — types and causes.
3. Phytogeographic regions of World.
4. Phytogeographic regions of India.
5. Vegetation types in Andhra Pradesh.



Text books:

>

>
>
>

Botany — | (Vrukshasastram-1) : Telugu Akademi, Hyderabad

Botany — 11 (Vrukshasastram-I1) : Telugu Akademi, Hyderabad

Acharya, B.C., (2019) Archchegoniates, Kalyani Publishers, New Delhi
Bhattacharya, K., G. Hait&Ghosh, A. K., (2011) A Text Book of Botany, Volume-
I, New Central Book Agency Pvt. Ltd., Kolkata

Hait,G., K.Bhattacharya&A.K.Ghosh (2011) A Text Book of Botany, Volume-I,
New Central Book Agency Pvt. Ltd., Kolkata

Pandey, B.P. (2013)College Botany, Volume-I1, S. Chand Publishing, New Delhi
Pandey, B.P. (2013)College Botany, Volume-I1l, S. Chand Publishing, New Delhi

Books for Reference:

>
>
>

Smith, G.M. (1971)CryptogamicBotanyVol. 1l., Tata McGraw Hill, New Delhi
Sharma,0.P.(2012)Pteridophyta. Tata McGraw-Hill, New Delhi

Kramer, K.U.&P. S. Green (1990) The Families and Genera of Vascular Plants,
Volume -I: Pteridophytes and Gymnosperms(Ed.K.Kubitzki) Springe-Verlag,
New York

Bhatnagar, S.P. &AlokMoitra (1996)Gymnosperms. New Age International, New
Delhi

Coulter, J.M. &C.J.Chamberlain(1910) Morphology of Gymnosperms,The
University of Chicago Press, Chicago, Illinois

Govil, C.M. (2007)Gymnosperms : Extinct and Extant. KRISHNA Prakashan
Media (P) Ltd.Meerut& Delhi

Sporne, K.R.(1971)The Morphology of Gymnosperms.Hutchinsons Co. Ltd.,
London

Arnold, C.A., (1947) An introduction to PaleobotanyMcGraw —Hill Book
Company,INC, New York

Stewart, W.N., and G.W.Rothwell (2005) Paleobotany and the evolution of plants
Cambridge University Press, New York

Lawrence, George H.M. (1951) Taxonomy of Vascular Plants. The McMillan Co.,
New York

Heywood, V. H. and D. M. Moore (1984)Current Concepts in Plant Taxonomy.

Academic Press, London.



Jeffrey, C. (1982)An Introduction to Plant Taxonomy. Cambridge University
Press, Cambridge. London.

Sambamurty, A.V.S.S. (2005)Taxonomy of Angiosperms I. K .International Pvt.
Ltd., New Delhi

Singh, G. (2012). Plant Systematics: Theory and Practice.Oxford & IBH Pvt.
Ltd., NewDelhi.

Simpson, M.G. (2006). Plant Systematics. Elsevier Academic Press, San Diego,
CAUSA.

Cain, S.A . (1944)Foundations of Plant GeographyHarper & Brothers, N.Y.
Good, R. (1997)The Geography of flowering Plants (2nd Edn.)Longmans, Green
&

Co., Inc., London & Allied Science Publishers, New Delhi

Mani, M.S (1974)Ecology & Biogeography of IndiaDr. W. Junk Publishers, The
Haque



Practical syllabus of Botany Core Course — 2/ Semester —

I1Basics of Vascular plants and Phytogeography

(Pteridophytes, Gymnosperms, Taxonomy of Angiosperms and Phytogeography)(Total

hours of laboratory exercises 30 Hrs. @ 02 Hrs. /Week)

Course Outcomes:

On successful completion of this course students shall be able to:

1.

Demonstrate the techniques of section cutting, preparing slides, identifying of the
material and drawing exact figures.

Compare and contrast the morphological, anatomical and reproductive features of
vascular plants.

Identify the local angiosperms of the families prescribed to their genus and species
level and prepare herbarium.

Exhibit skills of preparing slides, identifying the given twigs in the lab and
drawing figures of plant twigs, flowers and floral diagrams as they are.

Prepare and preserve specimens of local wild plants using herbarium techniques.

Practical Syllabus:

1.

Study/ microscopic observation of vegetative, sectional/anatomical and
reproductive structures of the following using temporary or permanent slides/
specimens/ mounts :

a. Pteridophyta : Lycopodium and Marselia

b. Gymnosperms : Cycasand Gnetum

Study of fossil specimens of Cycadeoidea and Pentoxylon(photographs /diagrams
can be shown if specimens are not available).

Demonstration of herbarium techniques.

Systematic / taxonomic study of locally available plants belonging to the
familiesprescribed in theory syllabus. (Submission of 30 number of Herbarium
sheets ofwild plants with the standard system is mandatory).

Mapping of phytogeographical regions of the globe and India.



Model Question Paper for Practical Examination
Semester — 11/ Botany Core Course — 2

Basics of Vascular plants and Phytogeography
(Pteridophytes, Gymnosperms, Taxonomy of Angiosperms and Phytogeography)

Max. Time: 3 Hrs. Max. Marks: 50

1. Take T.S. of the material ‘A’ (Pteridophyta), make a temporary slide and justify
the identification with apt points. 10M

2. Take T.S. of the material ‘B’ (Gymnosperms), make a temporary slide and justify
the identification with apt points. 10M

3. Describe the vegetative and floral characters of the material ‘C’ (Taxonomy of
Angiosperms) and derive its systematic position. 10M

4. ldentify the specimen ‘D’ (Fossil Gymnosperm) and give specific reasons. 5 M

5. Locate the specified phytogeographical regions (2x2M) in the world / India (E)
map supplied to you. 4 M

6. Record + Herbarium & Field note book + Viva-voce 5+4+3=12M

Suggested co-curricular activities for Botany Core Course-2 in Semester-11:

A. Measurable :
a. Student seminars :
1. Fossil Pteridophytes.
Aquatic ferns and tree ferns
Ecological and economic importance of Pteridophytes
Evolution of male and female gametophytes in Gymnosperms.
Endemic and endangered Gymnosperms.

Ecological and economic importance of Gymnosperms.
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Floras and their importance: Flora of British India and Flora of Madras

Presidency.

8. Botanical gardens and their importance:National Botanic garden and Royal
Botanic garden.

9. Artificial, Natural and Phylogenetic classification systems.

10. Molecular markers used in APG system of classification.

11. Vessel less angiosperms.



12. Insectivorous plants.
13. Parasitic angiosperms.
14. Continental drift theory and species isolation.

b. Student Study Projects :

1. Collection and identification of Pteridophytes from their native locality/

making

an album by collecting photographs of Pteridophytes.

2. Collection and identification of Gymnosperms from their native

locality/making an album by collecting photographs of Gymnosperms.

4. Collection of information on famous herbaria in the world and preparation
of a report.

5. Collection of information on famous botanic gardens in the world and
preparation of a report.

6. Collection of data on vegetables (leafy and fruity) plants in the market and
and preparation of a report on their taxonomy.

7. Collection and identification of fresh and dry fruits plants in the market
andand preparation of a report on their taxonomy.

8. Collection of data on plants of ethnic and ethnobotanical importance fromtheir
native locality.

9. Preparation of a local flora by enlisting the plants of their native place.

c. Assignments: Written assignment at home / during ‘0’ hour at college;
preparation of charts with drawings, making models etc., on topics included in
syllabus.

B. General:

1. Visit to Botanic garden in a Research institute/University to see the live
plants.

2. Virtual tour in websites for digital herbaria and botanic gardens.

3. Acquaint with standard floras like — Flora of Madras Presidency, Flora of
their respective district in Andhra Pradesh.

4. Looking into vegetation of different phytogeographical regions using web
resources.

5. Group Discussion (GD)/ Quiz/ Just A Minute (JAM) on different modules

in syllabus of the course.



Semester /Botany Core Course - 3

Anatomy and Embryology of Angiosperms, Plant Ecology and Biodiversity

(Total hours of teaching — 60 @ 04 Hrs./Week)

Theory:

Learning outcomes:
On successful completion of this course, the students will be able to;

>
>
>

Understand on the organization of tissues and tissue systems in plants.

[llustrate and interpret various aspects of embryology.

Discuss the basic concepts of plant ecology, and evaluate the effects
ofenvironmental and biotic factors on plant communities.

Appraise various qualitative and quantitative parameters to study the population
and community ecology.

Correlate the importance of biodiversity and consequences due to its loss.

Enlist the endemic/endangered flora and fauna from two biodiversity hot spots

inIndia and assess strategies for their conservation.

Unit — 1: Anatomy of Angiosperms 12 Hrs.

1.
2.
3.
4.

Organization of apical meristems: Tunica-carpus theory and Histogen theory.
Tissue systems—Epidermal, ground and vascular.
Anomalous secondary growth in Boerhaavia and Dracaena.

Study of timbers of economic importance - Teak, Red sanders and Rosewood.

Unit — 2: Embryology of Angiosperms 12 Hrs.

1.

2.

3.
4.

5.

Structure of anther, anther wall, types of tapetum. Microsporogenesis and
development of male gametophyte.

Structure of ovule, megasporogenesis; monosporic (Polygonum), bisporic (Allium)
and tetrasporic (Peperomia) types of embryo sacs.

Outlines of pollination, pollen — pistil interaction and fertilization.

Endosperm - Types and biological importance - Free nuclear, cellular,helobialand
ruminate.

Development of Dicot (Capsella bursa-pastoris) embryo.



Unit — 3: Basics of Ecology 12 Hrs.
1. Ecology: definition, branches and significance of ecology.
2. Ecosystem: Concept and components, energy flow, food chain, food web,
ecologicalpyramids.
4. Plants and environment: Climatic (light and temperature), edaphic and biotic
factors.

5. Ecological succession:Hydrosere and Xerosere.

Unit — 4:Population, Community and Production Ecology 12 Hrs.
1. Population ecology: Natality, mortality, growth curves, ecotypes, ecads
2. Community ecology: Frequency, density, cover, life forms, biological spectrum
3. Concepts of productivity: GPP, NPP and Community Respiration
4. Secondary production, P/R ratio and Ecosystems.

Unit — 5:Basics of Biodiversity 12 Hrs.
1. Biodiversity: Basic concepts, Convention on Biodiversity - Earth Summit.
2. Value of Biodiversity; types and levels of biodiversity and Threats to biodiversity

3. Biodiversity Hot spots in India. Biodiversity in North Eastern Himalayas andWestern
Ghats.
4. Principles of conservation: IUCN threat-categories, RED data book

5. Role of NBPGR and NBA in the conservation of Biodiversity.




Text books:

>

Y V VYV V

Botany — 111 (Vrukshasastram-1) : Telugu Akademi, Hyderabad

Botany — IV (Vrukshasastram-11) : Telugu Akademi, Hyderabad

Pandey, B.P. (2013) College Botany, Volume-Il, S. Chand Publishing, New Delhi

Pandey, B.P. (2013) College Botany, Volume-II1, S. Chand Publishing, New Delhi
Bhattacharya, K., G. Hait&Ghosh, A. K., (2011) A Text Book of Botany, Volume-
I, New Central Book Agency Pvt. Ltd., Kolkata

Books for Reference:

>
>
>

Esau, K. (1971)Anatomy of Seed Plants. John Wiley and Son, USA.

Fahn, A. (1990)Plant Anatomy, Pergamon Press, Oxford.

Cutler, D.F., T. Botha & D. Wm. Stevenson (2008)Plant Anatomy: An Applied
Approach, Wiley, USA.

Paula Rudall (1987)Anatomy of Flowering Plants: An Introduction to Structure
and Development. Cambridge University Press, London

Bhojwani, S. S. and S. P. Bhatnagar (2000)The Embryology of Angiosperms (4™
Ed.),Vikas Publishing House, Delhi.

Pandey, A. K. (2000) Introduction to Embryology of Angiosperms. CBS
Publishers & Distributors Pvt. Ltd. , New Delhi

Maheswari, P. (1971)An Introduction to Embryology of Angiosperms. McGraw
Hill Book Co., London.

Johri, B.M. (2011)Embryology of Angiosperms. Springer-Verlag, Berlin

Pandey, B.P. (2013)College Botany, Volume-1ll, S. Chand Publishing, New Delhi
Bhattacharya, K., A. K. Ghosh, & G. Hait (2011) A Text Book of Botany, Volume-
IV, New Central Book Agency Pvt. Ltd., Kolkata

Kormondy, Edward J. (1996) Concepts of Ecology,Prentice-Hall of India Private
Limited, New Delhi

Begon, M., J.L. Harper & C.R. Townsend (2003) Ecology, Blackwell Science
Ltd., US.A.

Eugene P. Odum (1996)Fundamentals of Ecology,Natraj Publishers, Dehradun
Sharma, P.D. (2012) Ecology and Environment. Rastogi Publications, Meerut,
India.

N.S.Subrahmanyam& A.V.S.S. Sambamurty (2008)EcologyNarosa Publishing

House,

New Delhi



» A. K. Agrawal& P.P. Deo (2010) Plant Ecology,Agrobios (India), Jodhpur
» Kumar, H.D. (1992) Modern Concepts of Ecology (7th Edn.,)Vikas Publishing
Co.,

New Delhi.
» Newman, E.l. (2000): Applied EcologyBlackwell Scientific Publisher, U.K.
» Chapman, J.L&M.J. Reiss (1992): Ecology - Principles &

Applications.Cambridge
University Press, U.K.
» Kumar H.D. (2000)Biodiversity & Sustainable Conservation Oxford & IBH
Publishing Co Ltd. New Delhi.
> U. Kumar (2007) Biodiversity : Principles & Conservation,Agrobios (India),
Jodhpur



Practical syllabus of Botany Core Course — 3 /Semester — 111

Anatomy and Embryology of Angiosperms, Plant Ecology and Biodiversity

(Total hours of laboratory exercises 30 Hrs. @ 02 Hrs./Week)

Course Outcomes:

On successful completion of this practical course students shall be able to:

1.

Get familiarized with techniques of section making, staining and microscopic
study of vegetative, anatomical and reproductive structure of plants.
Observe externally and under microscope, identify and draw exact diagrams of the
material in the lab.
Demonstrate application of methods in plant ecology and conservation of
biodiversity and qualitative and quantitative aspects related to populations and

communities of plants.

Practical Syllabus

1.

2
3
4.
5
6

10.

11.

Tissue organization in root and shoot apices using permanent slides.

. Anomalous secondary growth in stems of Boerhavia and Dracaena.

Study of anther and ovule using permanent slides/photographs.

Study of pollen germination and pollen viability.

Dissection and observation of Embryo sac haustoria in SantalumorArgemone.
Structure of endosperm (nuclear and cellular) using permanent slides /
Photographs.

Dissection and observation of Endosperm haustoria in Crotalaria or Coccinia.
Developmental stages of dicot and monocot embryos using permanent slides /
photographs.

Study of instruments used to measure microclimatic variables; soil thermometer,
maximum and minimum thermometer, anemometer, rain gauze, and lux meter.
(visit to the nearest/local meteorology station where the data is being collected
regularly and record the field visit summary for the submission in the practical).
Study of morphological and anatomical adaptations of hydrophytes and
xerophytes (02 each).

Quantitative analysis of herbaceous vegetation in the college campus

for frequency, density and abundance.



12. Identification of vegetation/various plants in college campus and comparison with
Raunkiaer’s frequency distribution law.

13. Find out the alpha-diversity of plants in the area

14. Mapping of biodiversity hotspots of the world and India.



Model paper for Practical Examination
Semester — I11/ Botany Core Course — 3
Anatomy and Embryology of Angiosperms, Plant Ecology and Biodiversity
Max. Time: 3 Hrs. Max. Marks: 50

1. Take T.S. of the material ‘A’ (Anatomy), prepare a temporary slide and justify the
identification with specific reasons. 10M

2. Write the procedure for the experiment ‘B’ (Embryology) and demonstrate the
same. 10 M

3. Take T.S. of the material ‘C’, prepare a temporary slide and justify the
identification with specific reasons. 10M

4. Identify the following with specific reasons. 4x3=12M
D. Anatomy/Embryology
E. Ecology instrument
F. Mapping of Biodiversity hot spot
G. Endemic/endangered plant/animal

5. Record + Viva-voce 5+3=8M



Suggested co-curricular activities for Botany CoreCourse-3 in Semester-111:

A. Measurable :

a. Student seminars :

1.
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Anatomy in relation to taxonomy of Angiosperms.
Nodal anatomy
Floral anatomy
Embryology in relation to taxonomy of Angiosperms.
Apomictics and polyembryony.
Biogeochemical cycles- Carbon, Nitrogen and Phosphorous.
Deforestation and Afforestation.
Green house effect and ocean acidification.
The Montreal protocol and the Kyoto protocol.
. Productivity of aquatic ecosystems.
. Mangrove ecosystems in India.
. Kollerulake — Ramsar site.
. Biodiversity hotspots of the world.
. Origin of Crop plants - Vavilov centers
. Agrobiodiversity
. International organizations working on conservation of Biodiversity
. Nagoya protocol — ABS system.

Endemic and endangered plants in Andhra Pradesh.

b. Student Study Projects :

1.
2.
3.

5.
6.

Stomata structure in plants from college campus/ their native place.
Report on xylem elements in plants using maceration technique.
Collection of information on famous herbaria in the world and preparation

of a report.

. Microscopic observations on pollen morphology from plants in college

Campus/ their native locality.
Study report on germination and viability of pollen in different plants.

Observation of anthesis time in different plants and their pollinators.

7.A report on autecology and synecology of some plants in college campus or

their native place.

8.

Collection of photos of endemic/endangered plant and animal species to

Makean album.



9. Biodiversity of the college or their own residential/ native area.

10. Collection of seeds/vegetative organs of rare plant species from their

localities and to raise/grow in college garden

c. Assignments: Written assignment at home / during ‘0’ hour at college;

preparation of charts with drawings, making models etc., on topics included in

syllabus.

B. General :

1.

Visit to an arboretum / silviculture station/Forest research institute to see
the live timber yielding plants or to visit a local timber depot. to observe
various woods.

Field visit to a nearby ecosystem to observe the abiotic-biotic
relationships.

Visit to National park/Sanctuary/Biosphere reserve etc., to observe in-situ
conservation of plants and animals.

Visit to a Botanical garden or Zoo to learn about ex-situ conservation of
rare plants or animals.

Group Discussion (GD)/ Quiz/ Just A Minute (JAM) on different modules
in syllabus of the course.



IV Semester/ Botany Core Course —
4 Plant Physiology and Metabolism
(Total hours of teaching — 60 @ 04 Hrs./Week)
Theory:

Learning outcomes:
On successful completion of this course, the students will be able to;
» Comprehend the importance of water in plant life and mechanisms for transport
ofwater and solutes in plants.
» Evaluate the role of minerals in plant nutrition and their deficiency symptoms.
> Interpret the role of enzymes in plant metabolism.
» Critically understand the light reactions and carbon assimilation processes
responsible for synthesis of food in plants.
» Analyze the biochemical reactions in relation to Nitrogen and lipid metabolisms.
> Evaluate the physiological factors that regulate growth and development in plants.
» Examine the role of light on flowering and explain physiology of plants under stress
conditions.

Unit — 1: Plant-Water relations 10 Hrs.
1. Importance of water to plant life, physical properties of water, diffusion,

imbibition, osmosis. water potential, osmotic potential, pressure potential.

N

. Absorption and lateral transport of water; Ascent of sap

.

Transpiration: stomata structure and mechanism of stomatal movements (K" ion
flux).

4. Mechanism of phloem transport; source-sink relationships.

Unit — 2: Mineral nutrition, Enzymes and Respiration 14 Hrs.
1. Essential macro and micro mineral nutrients and their role in plants; symptoms of
mineral deficiency
2. Absorption of mineral ions; passive and active processes.
3. Characteristics, nomenclature and classification of Enzymes. Mechanism of

enzyme action, enzyme kinetics.



4. Respiration: Aerobic and Anaerobic; Glycolysis, Krebs cycle; electron transport
system, mechanism of oxidative phosphorylation, Pentose Phosphate Pathway
(HMP shunt).

Unit — 3: Photosynthesis and Photorespiration 12 Hrs.
1. Photosynthesis: Photosynthetic pigments, absorption and action spectra; Red drop
and Emerson enhancement effect
2. Concept of two photosystems; mechanism of photosynthetic electron transport
and evolution of oxygen; photophosphorylation
3. Carbon assimilation pathways (C3,C4 and CAM);
4. Photorespiration - C2 pathway

Unit — 4: Nitrogen and lipid metabolism 12 Hrs.
1. Nitrogen metabolism: Biological nitrogen fixation — asymbiotic and symbiotic
nitrogen fixing organisms. Nitrogenase enzyme system.
2. Lipid metabolism: Classification of Plant lipids, saturated and unsaturated fatty
acids.

3. Anabolism of triglycerides, -oxidation of fatty acids, Glyoxylate cycle.

Unit - 5: Plant growth - development and stress physiology 12 Hrs.
1. Growth and Development: Definition, phases and kinetics of growth.
2. Physiological effects of Plant Growth Regulators (PGRs) - auxins, gibberellins,
cytokinins, ABA, ethylene and brassinosteroids.
3. Physiology of flowering:Photoperiodism, role of phytochrome in flowering.

4. Seed germination and senescence; physiological changes.




Text books:

>
>
>

Botany — IV (Vrukshasastram-11) : Telugu Akademi, Hyderabad

Pandey, B.P. (2013) College Botany, Volume-IIl, S. Chand Publishing, New Delhi
Ghosh, A. K., K. Bhattacharya &G. Hait (2011) A Text Book of Botany, Volume-
I11, New Central Book Agency Pvt. Ltd., Kolkata

Books for Reference:

>

Aravind Kumar & S.S. Purohit (1998) Plant Physiology — Fundamentals and
Applications,AgroBotanica, Bikaner

Datta, S.C. (2007) Plant Physiology,New Age International (P) Ltd., Publishers,
New Delhi

Hans Mohr & P. Schopfer (2006)Plant Physiology, Springer (India) Pvt. Ltd.,
New Delhi

Hans-Walter heldt (2005) Plant Biochemistry,Academic Press, U.S.A.

Hopkins, W.G. & N.P.A. Huner (2014)Introduction to Plant Physiology, Wiley
India Pvt. Ltd., New Delhi

Noggle Ray & J. Fritz (2013)Introductory Plant Physiology, Prentice Hall (India),
New Delhi

Pandey, S.M. &B.K.Sinha (2006)Plant Physiology, Vikas Publishing House, New
Delhi

Salisbury, Frank B. & Cleon W. Ross (2007)Plant Physiology, Thomsen &
Wadsworth, Austalia&U.S.A

Sinha, R.K. (2014) Modern Plant Physiology, Narosa Publishing House,New
Delhi

Taiz, L.&E. Zeiger (2003)Plant Physiology, Panima Publishers, New Delhi
Verma, V.(2007)Text Book of Plant Physiology,Ane Books India, New Delhi



Practical Syllabus of Botany Core Course — 4 / Semester —
IVPlant Physiology and Metabolism
(Total hours of laboratory exercises 30 Hrs. @ 02 Hrs. /Week)

Course outcomes: On successful completion of this practical course, students shall be
able to:

1. Conduct lab and field experiments pertaining to Plant Physiology, that is,
biophysical and biochemical processes using related glassware, equipment,
chemicals and plant material.

2. Estimate the quantities and qualitative expressions using experimental results and
calculations

3. Demonstrate the factors responsible for growth and development in plants.

Practical Syllabus
1. Determination of osmotic potential of plant cell sap by plasmolytic method using
Rhoeo/ Tradescantia leaves.
2. Calculation of stomatal index and stomatal frequency of a mesophyte and a
xerophyte.
3. Determination of rate of transpiration using Cobalt chloride method / Ganong’s
potometer (at least for a dicot and a monocot).

4. Effect of Temperature on membrane permeability by colorimetric method.
5. Study of mineral deficiency symptoms using plant material/photographs.

6. Demonstration of amylase enzyme activity and study the effect of substrate and
Enzymeconcentration.

7. Separation of chloroplast pigments using paper chromatography technique.

8. Demonstration of Polyphenol oxidase enzyme activity (Potato tuber or Apple fruit)
9. Anatomy of C3, C4 and CAM leaves

10. Estimation of protein by biuret method/Lowry method

11. Minor experiments — Osmosis, Arc-auxonometer, ascent of sap through xylem,

cytoplasmic streaming.



Model Question Paper for Practical Examination
Semester — 1/ Botany Core Course — 4
Plant Physiology and Metabolism
Max. Time: 3 Hrs. Max. Marks: 50

1. Conduct the experiment ‘A’ (Major experiment), write aim, principle, material
and apparatus/equipment, procedure, tabulate results and make conclusion. 20 M
2. Demonstrate the experiment ‘B’ (Minor experiment), write the principle,
procedure and give inference. 10M
3. Identify the following with apt reasons. 3x4=12M
C. Plant water relations / Mineral nutrition
D. Plant metabolism
E. Plant growth and development
4. Record + Viva-voce 5+43=8M

Suggested co-curricular activities for Botany Core Course-4 in Semester-1V:

A. Measurable :

a. Student seminars :

1. Antitranspirants and their significance in crop physiology and horticulture.

Natural chelating agents in plants.
Criteria of essentiality of elements and beneficial elements.
Hydroponics, aquaponics and aeroponics.
Mycorrhizal association and mineral nutrition in plants.
Non-proteinaceous enzymes.
Respiratory inhibitors.

Structure of ATPase and Chemiosmotic hypothesis.
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Transpiration and photosynthesis —a compromise.
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. Amphibolic pathways and bypass pathways in plants.
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. Non-biological nitrogen fixation.
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. Role of Hydrogenase in nitrogen fixation.
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. Plant lectins — their role in plants and use in medicine and medical

research.



b. Student Study Projects :

1. Stomatal densities among different groups of plants.

2. Various treatments (salt, cold, high temperature, heavy metals) and their
effects on seed germination.

3. Effects of plant hormones (IAA, Gibberellin and Kinetin) on Seed
Germination.

4. Diurnal variation of stomatal behavior in CAM and C3 plants found in
local area.

5. Effects of nitrogen fertilizer on plant growth.

6. Enumeration of C3, C4 and CAM plants in the local area.

7. Effect of different light wavelengths (red light, green light, blue light) on
apparent photosynthesis in terms of growth.

8. Light effects on leaf growth and leaf orientation.

9. Artificial Fruit Ripening Process by various treatments (carbide and
ethylene).

10. Study of relative water content and water retention by leaves under
different environments.

11. Study of soil nutrients in local agricultural fields.

12. Study of mineral deficiency symptoms of various crops of local area.

13. Study of local weeds in crop fields.

14. Studies on seed storage proteins, oils and starch in local millets and pulse
crops.

15. Making a report on LDPs, SDPs and DNPs in their locality.

c. Assignments: Written assignment at home / during ‘0’ hour at college;
preparation of charts with drawings, making models etc., on topics included in
syllabus.

B. General:
1. Group Discussion (GD)/ Quiz/ Just A Minute (JAM) on different modules
in syllabus of the course.
2. Visit to a Plant Physiology laboratory in a University or Physiology
division in a Agriculture/Horticulture University/Research station.



IV Semester / Botany Core Course -5
Cell Biology, Genetics and Plant Breeding
(Total hours of teaching — 60 @ 04 Hrs./Week)

Theory:

Learning outcomes:

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

» Distinguish prokaryotic and eukaryotic cells and design the model of a cell.

> Explain the organization of a eukaryotic chromosome and the structure of
geneticmaterial.

» Demonstrate techniques to observe the cell and its components under
amicroscope.

» Discuss the basics of Mendelian genetics, its variations and interpret inheritance
of traits in living beings.

» Elucidate the role of extra-chromosomal genetic material for inheritance of
characters.

» Evaluate the structure, function and regulation of genetic material.

» Understand the application of principles and modern techniques inplant breeding.

» Explain the procedures of selection and hybridization for improvement of crops.

Unit—1: The Cell 12 Hrs.

1. Cell theory; prokaryotic vs eukaryotic cell; animal vs plant cell; a brief account
onultra-structure of a plant cell.

2. Ultra-structure of cell wall.

3. Ultra-structure of plasma membrane and various theories on its organization.

4. Polymorphic cell organelles (Plastids); ultra structure of chloroplast. Plastid DNA.

Unit — 2: Chromosomes 12 Hrs.

1. Prokaryotic vs eukaryotic chromosome. Morphology of a eukayotic chromosome.

2. Euchromatin and Heterochromatin; Karyotype and ideogram.

3. Brief account of chromosomal aberrations - structural and numerical changes

4. Organization of DNA in a chromosome (solenoid and nucleosome models).



Unit -

3: Mendelian and Non-Mendelian genetics 14Hrs.

1. Mendel’s laws of inheritance. Incomplete dominance and co-dominance; Multiple

allelism.

2. Complementary, supplementary and duplicate gene interactions (plant based

examples are to be dealt).

3. A brief account of linkage and crossing over; Chromosomal mapping - 2 point

and 3 point test cross.

4. Concept of maternal inheritance (Corren’s experiment on Mirabilis jalapa);

Unit -
1.

2.

3.

Unit -
1.

N

> W

Mitochondrial DNA.

4:Structure and functions of DNA 12 Hrs.
Watson and Crick model of DNA. Brief account on DNA Replication (Semi-
conservative method).

Brief account on Transcription, types and functions of RNA. Gene concept and
genetic code and Translation.

Regulation of gene expression in prokaryotes - Lac Operon.

5:Plant Breeding 12 Hrs.
Plant Breeding and its scope; Genetic basis for plant breeding. Plant Introduction
and acclimatization.

Definition, procedure; applications and uses; advantages and limitations of :(a)
Mass selection, (b) Pure line selection and (c) Clonal selection.

Hybridization — schemes, and technique; Heterosis(hybrid vigour).

A brief account on Molecular breeding — DNA markers in plant breeding. RAPD,
RFLP.




Text books :

>
>
>

Botany — 111 (Vrukshasastram-1) : Telugu Akademi, Hyderabad

Pandey, B.P. (2013) College Botany, Volume-IIl, S. Chand Publishing, New Delhi
Ghosh, A.K., K.Bhattacharya&G. Hait (2011) A Text Book of Botany, Volume-IllI,
New Central Book Agency Pvt. Ltd., Kolkata

Chaudhary, R. C. (1996) Introduction to Plant Breeding, Oxford & IBH
Publishing Co. Pvt. Ltd., New Delhi

Books for Reference:

>

S. C. Rastogi (2008)Cell Biology,New Age International (P) Ltd. Publishers, New

Delhi

>
>
>

P. K. Gupta (2002)Cell and Molecular biology,Rastogi Publications, New Delhi
B. D. Singh (2008) Genetics,Kalyani Publishers, Ludhiana
A.V.S.S. Sambamurty (2007) Molecular Genetics,Narosa Publishing House,New

Delhi

>

>

I.K.

>

Co.

>

>

Cooper, G.M. & R.E. Hausman (2009)The Cell — A Molecular Approach, A.S.M.
Press, Washington

Becker, W.M., L.J. Kleinsmith& J. Hardin (2007) The World of Cell, Pearson
Education, Inc., New York

De Robertis, E.D.P. & E.M.F. De Robertis Jr. (2002)Cell and Molecular Biology,
Lippincott Williams & Wilkins Publ., Philadelphia

Robert H. Tamarin (2002)Principles of Genetics, Tata McGraw —Hill Publishing
Company Limited, New Delhi.

Gardner, E.J., M. J. Simmons & D.P. Snustad (2004)Principles of Genetics, John
Wiley & Sons Inc., New York

Micklos, D.A., G.A. Freyer& D.A. Cotty (2005) DNA Science: A First Course,

International Pvt. Ltd., New Delhi

Chaudhari, H.K.(1983)Elementary Principles of Plant Breeding, TMHpublishers
New Delhi
Sharma, J.R. (1994)Principles and Practice of Plant Breeding, Tata McGraw- Hill

Publishers, New Delhi
Singh,B.D. (2001)Plant Breeding : Principles and Methods ,Kalyani Publishers,

Ludhiana



» Pundhan Singh (2015) Plant Breeding for Undergraduate Students, Kalyani
Publishers, Ludhiana

» Gupta, S.K. (2010)Plant Breeding : Theory and Techniques,Agrobios (India),
Jodhpur

» Hayes, H.K., F.R. Immer& D.C. Smith (2009) Methods of Plant Breeding,Biotech
Books, Delhi



Practical Syllabus of Botany Core Course — 5/1VVSemester
Cell Biology, Genetics and Plant Breeding
(Total hours of laboratory exercises 30 Hrs. @ 02 Hrs. /Week)

Course Outcomes: After successful completion of this practical course the student shall
be able to:
1. Show the understanding of techniques of demonstrating Mitosis and Meiosis in
the laboratory and identify different stages of cell division.
2. Identify and explain with diagram the cellular parts of a cell from a model or
picture and prepare models
3. Solve the problems related to crosses and gene interactions.

4. Demonstrate plant breeding techniques such as emasculation and bagging

Practical Syllabus:
1. Study of ultra structureof plant cell and its organelles using Electron microscopic
Photographs/models.
2. Demonstration of Mitosis in Allium cepa/Aloe vera roots using squashtechnique;
observation of various stages of mitosis in permanent slides.
4. Demonstration of Meiosis in P.M.C.s of Allium cepaflower buds using squash
technique; observation of various stages of meiosis in permanent slides.
4. Study of structure of DNA and RNA molecules using models.
5. Solving problems monohybrid, dihybrid, back and test crosses.
6.Solving problems on gene interactions (atleast one problem for each of the gene
interactions in the syllabus).
7. Chromosome mapping using 3- point test cross data.
8. Demonstration of emasculation, bagging, artificial pollination techniques for

hybridization.



Model paper for Practical Examination
Semester-1V / Botany Core Course — 5
Cell Biology, Genetics and Plant Breeding
Max. Time: 3 Hrs. Max. Marks: 50

1. Make a cytological preparation of given material ‘A’ (mitosis or meiosis in Onion) by
squash technique, report any two stages, draw labeled diagrams and write the reasons.
15M

2. Solve the given Genetic problem (Dihybrid cross/ Interaction of genes/ 3-point test
cross) ‘B’ and write the conclusions. 15M
3. ldentify the following and justify with apt reasons. 3x4=12M

C. Cell Biology (Cell organelle)

D. Genetics (DNA/RNA)

E. Plant Breeding
4. Record + Viva-voce 5+3=8M

Suggested co-curricular activities for Botany Core Course- 5 in Semester-1V:

A. Measurable :

a. Student seminars :

1. Light microscopy : bright field and dark field microscopy.

Scanning Electron Microscopy (SEM).
Transmission Electron Microscopy (TEM).
Mitosis and Meiosis
Cell cycle and its regulation.
Cell organelles bounded by single membrane.
Prokaryotic chromosomes
Special types of chromosomes :Polytene, Lampbrush and B-chromosomes.
Different forms of DNA.

. Gene mutations.

© o N o g kDN

[
= O

. DNA damage and repair mechanisms.

[EEN
N

. Reverse transcription.

[EEN
w

. Protein structure.



14. Modes of reproduction in plants.
15. Modes of pollination in plants
b. Student Study Projects :
1. Study of mitoticcell cycle in roots ofAliumcepa
2. Study of mitoticcell cycle in roots ofAloe vera
3. Observation of chromosomal aberrations in Allium cepa root cells exposed
toindustrial effluent(s).
4. Observation of chromosomal aberrations in Allium cepa root cells exposed
toheavy metal(s).
5. Observation of polyembryony in Citrus spp.and Mangiferaindica.

c. Assignments: Written assignment at home / during ‘0’ hour at college;
preparation of charts with drawings, making models etc., on topics included in
syllabus.

B. General:
1. Field visit to Agriculture/Horticulture University/ Research station to
observe Plant breeding methods.
2. Group Discussion (GD)/ Quiz/ Just A Minute (JAM) on different modules

in syllabus of the course.



RECOMMENDED ASSESSMENT OF STUDENTS:
Recommended continuous assessment methods for all courses:
Some of the following suggested assessment methodologies could be adopted. Formal
assessment for awarding marks for Internal Assessment in theory.
(a) Formal:
The oral and written examinations (Scheduled and surprise tests),
Simple, medium and Critical Assignments and Problem-solving exercises,

Practical assignments and laboratory reports,

1
2
3
4. Assessment of practical skills,
5. Individual and group project reports,

6. Seminar presentations,

7. Vivavoce interviews.

(b) Informal:

1. Computerized adaptive testing, literature surveys and evaluations,

2. Peers and self-assessment, outputs form individual and collaborative work

3. Closed-book and open-book tests,



Common pattern for Question Paper for Theory Examination(s) at Semester end
Max. Time: 3 Hrs. Max. Marks: 75 M

Section — A
Answer all the following questions. 5x2=10M
v One question should be given from each Unit in the syllabus.
Section - B
Answer any three of the following questions. Draw a labeled diagram wherever
necessary 3x5=15M
v One question should be given from each Unit in the syllabus.
Section-C
Answer any five of the following questions. Draw a labeled diagram wherever
necessary 5x10=50M
v' Two questions (a & b) are to be given from each Unit in the syllabus (internal
choice in each unit). Student has to answer 5 questions by choosing one from a set
of questions given from a Unit.

Note:Questions should be framed in such a way to test the understanding, analytical and
creative skills of the students. All the questions should be given within the frame

work of the syllabus prescribed.



Annexure

Objectives and General Outcomes of Programme and Domain Subject

Programme (B.Sc.) Objectives: The objectives of bachelor’s degree programme

with Botany are:

1.

To provide a comprehensive knowledge on various aspects related to microbes
and plants.

To deliver knowledge on latest developments in the field of Plant sciences with a
practical approach.

To produce a student who thinks independently, critically and discuss various
aspects of plant life.

To enable the graduate to prepare and pass through national and international
examinations related to Botany.

To empower the student to become an employee or an entrepreneur in the field of

Botany /Biology and to serve the nation.

Programme Outcomes:

1.
2.

Understand the basic concepts of Botany in relation to its allied core courses.
Perceive the significance of microbes and plants for human welfare, and structural
and functional aspects of plants.

Demonstrate simple experiments related to plant sciences, analyze data, and
interpret them with the theoretical knowledge.

Work in teams with enhanced inter-personal skills.

Develop the critical thinking with scientific temper.

Effectively communicate scientific ideas both orally and in writing.

Domain Subject(Botany) Objectives :

1.

To impart knowledge on origin, evolution, structure, reproduction and
interrelationships of microbes and early plant groups.

To provide knowledge on biology and taxonomy of true land plants within a
phylogenetic framework.

To teach aspects related to anatomy, embryology and ecology of plants, and
importance of Biodiversity.

To explain the structural and functional aspects of plants with respect to the cell
organelles, chromosomes and genes, and methods of plant breeding.



5. To develop a critical understanding on SPAC, metabolism and growth and
development in plants.
6. To enable the students proficient in experimental techniques and methods

of analysis appropriate for various sub-courses in Botany.

Domain Subject (Botany) Outcomes:

1. Students will be able to identify, compare and distinguish various groups of
microbes and primitive plants based on their characteristics.

2. Students will be able to explain the evolution of trachaeophytes and also
distribution of plants on globe.

3. Students will be able to discuss on internal structure, embryology and ecological
adaptations of plants, and want of conserving Biodiversity.

4. Students will be able to interpret life processes in plants in relation to physiology
and metabolism.

5. Students will be able to describe ultra structure of plant cells, inheritance and
cropimprovement methods.

6. Students will independently design and conduct simple experiments based on the
knowledge acquired in theory and practicals of the different sub-courses in

Botany.



SUBJECT EXPERTS

Prof. C.Sudhakar
Dept of Botany,
Sri Krishnadevaraya University,
Anantapur

Dr.A.Srinivasa Rao
Lecturer in Botany,
Govt Degree College,
Mandapeta

SYLLABUS VETTED BY
Prof.M.Vijaya Lakshmi,
Dept of Botany and Microbiology,
Acharya Nagarjuna University,

Nagarjuna Nagar



ANDHRA PRADESH STATE COUNCIL OF HIGHER EDUCATION
(A Statutory body of the Government of Andhra Pradesh)

REVISED UG SYLLABUS UNDER CBCS
(Implemented from Academic Year 2020-21)
PROGRAMME: FOUR YEAR B.Sc. (Hons)

Domain Subject: BOTANY

Skill Enhancement Courses (SECs) for Semester V, from 2022-23 (Syllabus with
LearningOutcomes, References, Co-curricular Activities & Model Q.P. Pattern)

Structure of SECs for Semester — V
(To choose One pair from the Four alternate pairs of SECs)

Univ. | Course Name of Course Th. 1E EE |Credits | Prac. | Mar- | Credits
Code NO. Hrs. /| Mar- | Mar Hrs./ | ks
6&7 Week | ks -ks Wk
Plant Propagation
6A pag 3 25 75 3 3 50 2
7A  |Seed Technology 3 25 75 3 3 50 2
OR
B |Vegetable Crops — Cultivation
6 £ . p 3 25 75 3 3 50 2
Practices
7B [Vegetable Crops — Post Harvest] 3 25 75 3 3 50 2
Practices
OR
6C [Plant Tissue Culture
3 25 75 3 3 50 2
7¢  [Mushroom Cultivation 3 25 75 3 3 50 2
OR
Gardening and Landscapin
6D & ping 3 25 75 3 3 50 2
7p  |Agroforestry 3 25 | 75 3 3 50 2

Note-1: For Semester—V, for the domain subject Botany, any one of the four pairs of SECs
shall bechosen as courses 6 and 7, i.e., 6A & 7A or 6B & 7B or 6C & 7C or 6D & 7D. The
pair shall notbe broken (ABCD allotment is random, not on any priority basis).
Note-2: One of the main objectives of Skill Enhancement Courses (SEC) is to inculcate skills
related to the domain subject in students. The syllabus of SEC will be partially skill oriented.
Hence, teachers shall also impart practical training to students on the skills embedded
in syllabus citing related real field situations.




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course-6A: Plant Propagation
(Skill Enhancement Course (Elective), Credits: 05)
I. Learning Outcomes:
Students at the successful completion of the course will be able to:
1. Explain various plant propagation structures and their utilization.
2. Understand advantages and disadvantages of vegetative, asexual and sexual plant
propagation methods.
3. Assess the benefits of asexual propagation of certain economically valuable plants using
apomictics and adventive polyembryony.
4. Demonstrate skills related to vegetative plant propagation techniques such as cuttings,
layering, grafting and budding.
5. Apply a specific macro-propagation technique for a given plant species.

I1. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)

Unit — 1: Basic concepts of propagation (10h)

1. Propagation: Definition, need and potentialities for plant multiplication; asexual and
sexual methods of propagation - advantages and disadvantages.

2. Propagation facilities: Mist chamber, humidifiers, greenhouses, glasshouses, cold frames,
hot beds, poly-houses, phytotrons nursery - tools and implements.

3. Identification and propagation by division and separation: Bulbs, pseudobulbs, corms,
tubers and rhizomes; runners, stolons, suckers and offsets.

Unit — 2: Apomictics in plant propagation (10h)

1. Apomixis: Definition, facultative and obligate; types — recurrent, non-recurrent,
adventitious and vegetative; advantages and disadvantages.

2. Polyembryony: Definition, classification, horticultural significance; chimera and bud
sport.

3. Propagation of mango, Citrus and Allium using apomictic embryos.

Unit — 3: Propagation by cuttings (10h)
1. Cuttings: Definition, different methods of cuttings; root and leaf cuttings.



2. Stem cuttings: Definition of stem tip and section cuttings; plant propagation by
herbaceous, soft wood, semi hard wood, hard wood and coniferous stem cuttings.

3. Physiological and bio chemical basis of rooting; factors influencing rooting of cuttings;
Use of plant growth regulators in rooting of cuttings.

Unit — 4: Propagation by layering (10h)

1. Layering: Definition, principle and factors influencing layering.

2. Plant propagation by layering: Ground layering — tip layering, simple layering, trench
layering, mound (stool) layering and compound (serpentine layering).

3. Air layering technique — application in woody trees.

Unit — 5: Propagation by grafting and budding (10h)

1. Grafting: Definition, principle, types, graft incompatibility, collection of scion wood
stick, scion-stock relationship, and their influences, bud wood certification;
micrografting.

2. Propagation by veneer, whip, cleft, side and bark grafting techniques.

3. Budding: Definition; techniques of “T’, inverted ‘T, patch and chip budding.

III. References:

1. Sharma RR and Manish Srivastav.2004. Plant Propagation and Nursery Management
International Book Distributing Co. Lucknow.

2. Hartman, HT and Kester, D.E.1976. Plant Propagation: Principles and Practices, Prentice
Hall of India Pvt. Ltd. Bombay.

3. Sadhu, M.K. 1996. Plant Propagation. New Age International Publishers, New Delhi.

4. Web resources suggested by the teacher concerned and college librarian including
reading material.

Course -6A: Plant Propagation - Practical syllabus
IV. Learning Outcomes: On successful completion of this practical course, student will be
able to:
1. Make use of different plant propagation structures for plant multiplication.
2. Explore the specialized organs or asexual propagules in some plants for their
proliferation.
3. Demonstrate skills on micropropagation of plants through vegetative propagation
techniques.
4. Evaluate and use a suitable propagation technique for a given plant species.
V. Practical (Laboratory) syllabus: (30hrs): The following experiments/practices shall be
conducted by students in the lab.
1. Preparation of nursery beds — flat, raised and sunken beds.
2. Propagation through apomictic.
3. Propagation by separation and division technique.
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4. Propagation by cuttings.
5. Propagation by layering
6. Propagation by grafting.
7. Propagation by budding.
8. Preparation of potting mixture, potting and repotting.

V1. Lab References:

1. Prasad, V. M. and Balaji Vikram, 2018. Practical Manual on Fundamentals of
Horticulture and Plant Propagation, Write & Print Publications, New Delhi

2. Upadhyay S. K. (Ed.) 2013. Practical Manual Basic Horticulture-I, Akashdeep
Printers, New Delhi
3. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:

a)
1.

Mandatory: (Lab/field training of students by teacher: (Lab: 10 + field: 05 hours):

For Teacher: Training of students by the teacher in the laboratory/field for a total of not
less than 15 hours on the field techniques/skills of different plant propagation structures,
containers, preparation of soil, plant propagation through separation and division,
apomictics, cuttings, layering, grafting and budding.

For Student: Students shall (individually) visit horticulture nurseries in a University/,
research institute /private nursery and observe propagation structures, propagation
techniques etc., write their observations and submit a hand-written Fieldwork/Project
work/Project work Report not exceeding 10 pages in the given format to the teacher.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work Report: Title page, student details, index
page, details of place visited, observations, findings and acknowledgements.

Unit tests (IE).

Suggested Co-Curricular Activities:

Training of students by experts in plant vegetative propagation methods.

Assignments (including technical assignments like identifying propagation structures and
their operational techniques for a specific plant species.

Seminars, Group discussions, Quiz, Debates etc. (suggested topics):

Preparation of videos on plant propagation techniques in relation to different
economically useful plants.

Collection of material/figures/photos related to plant propagation methods, writing and
organizing them in a systematic way in a file.

Visits to Horticulture/Agriculture/Forest nurseries, research organizations, universities
etc.

Invited lectures and presentations on related topics by experts in the specified area.



Model Question Paper pattern for Practical Examination
Semester — V/ Botany Skill Enhancement Course
Course -6A: Plant Propagation

Max. Time: 3 Hrs. Max. Marks: 50
1. Demonstration plant propagation using separation and division /apomictics ‘A’ 10
2. Demonstration plant propagation using cuttings/layering technique ‘B’ 10
3. Demonstration of plant propagation using grafting/budding technique ‘C’ 10
4. Scientific observation and data analysis 4x3=12

D. Plant propagation structure model/photograph
E. Plant Growth Regulator
F. Nursery bed model /photograph
G. Asexual propagule/container/pot mixture for propagation
5. Record + Viva-voce 5+3=8



A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course-7A: Seed Technology
(Skill Enhancement Course (Elective), Credits: 05)
I. Learning outcomes:
Students at the successful completion of the course will be able to:
Explain the causes for seed dormancy and methods to break dormancy.
Understand critical concepts of seed processing and seed storage procedures.
Acquire skills related to various seed testing methods.
Identify seed borne pathogens and prescribe methods to control them.
Understand the legislations on seed production and procedure of seed certification.

MEFI S

I1. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)

Unit - 1: Seed dormancy (10h)

1. Seed and grain: Definitions, importance of seed; structure of Dicot and Monocot seed.

2. Role and goals of seed technology; characteristics of quality seed material.

3. Dormancy: Definition, causes for seed dormancy; methods to break seed dormancy.

Unit — 2: Seed processing and storage (10h)

1. Principles of seed processing: seed pre-cleaning, precuring, drying, seed extraction;
cleaning, grading, pre-storage treatments; bagging and labelling, safety precautions
during processing.

2. Seed storage; orthodox and recalcitrant seeds, natural longevity of seeds.

3. Factors affecting longevity in storage; storage conditions, methods and containers.

Unit — 3: Seed testing (10h)

1. Definition of seed vigour, viability and longevity; seed sampling and equipment;
physical purity analysis.

2. Seed moisture — importance — methods of moisture determination.

3. Seed germination tests using paper, sand or soil — standard germination test; TZ test
to determine seed viability; seed health testing.

Unit — 4: Seed borne diseases (10h)

1. A brief account of different seed borne diseases and their transmission.

2. Different seed health testing methods for detecting microorganisms.

3. Management of seed borne diseases; seed treatment methods: spraying and dusting.
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Unit — 5: Seed certification (10h)

1. Objectives - Indian seed Act; seed rules and seed order; new seed policy (1988).

2. Seed Inspector: Duties and responsibilities; classes of seeds, phases of certification
standards (i.e., Land requirement, isolation distance) etc.

3. Issue of certificates, tags and sealing; pre and post control check: Genetic purity
verification, certification, records and reporting.

ITI. References:

1. Umarani R, Jerlin R, Natarajan N, Masilamani P, Ponnuswamy AS 2006.
Experimental Seed Science and Technology, Agrobios, Jodhpur

2. Agrawal, 2005. Seed Technology. Oxford and IBH Publishing Co. Pvt. Ltd., New
Delhi

3. Desai B D 2004. Seeds Hand Book: Processing and Storage, CRC Press

4. Agarwal V K and J B Sinclair 1996, Principles of Seed Pathology, CRC Press

5. Tunwar NS and Singh SN. 1988. Indian Minimum Seed Certification Standards.
CSCB, Ministry of Agriculture, New Delhi.

6. McDonald, M.B. and L.O. Copland. 1999. Seed Science and Technology Laboratory
Manual. Scientific Publishers, Jodhpur

7. Web resources suggested by the teacher concerned and the college librarian including
reading material.

Course -7A: Seed Technology Practical syllabus
IV. Learning Outcomes: On successful completion of this practical course, student will
be able to:
1. Demonstrate skills on various methods to break the seed dormancy.
2. Determine seed moisture, seed germination percentage, seed viability and vigour.
3. Identify the seed borne pathogens and prescribe methods to prevent or control them.
4. Evaluate various methods to produce healthy seeds.
V. Practical (Laboratory) syllabus: (30hrs)
1. Determination of physical properties of seeds of 3 select local crops (1 each from
cereals, millets, pulses and oil seeds).
Breaking seed dormancy in 3 select local crops.
Measurement of seed moisture content by O S W A or moisture meter or oven drying
method.
Seed germination tests and evaluation.
Seed vigour - conductivity test.
Accelerated ageing tests.
Tetrazolium test.
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Priming and invigoration treatments for improving germination and vigour.



9. Techniques of seed health testing - visual examination of seeds, washing test,
incubation methods, embryo count method, seed soak method for the detection of
certain seed borne pathogens.

10. Using various types of tools for dusting and spraying pesticides/insecticides.

VI. Lab References:

1. Sanjeev Kumar, 2019. Practical Manual Seed Technology of Vegetable Crops,
M/s Asian Printery, Ahmedabad

2. Divakara Sastry, E.V., Dhirendra Singh and S.S.Rajput, 2013. Seed Technology:
Practical Manual, Swami Keshwanand Rajasthan Agricultural University, Jobner

3. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:

Mandatory: (Lab/field training of students by teacher: (Lab: 10 + field: 05 hours)

1. For Teacher: Training of students by the teacher in the laboratory/field for a total of
not less than15 hours on the field techniques/skills of identifying and drawing seed
structure, methods of breaking seed dormancy, seed cleaning, seed storage,
identification of seed borne diseases, seed certification procedure.

2. For Student: Students shall (individually) visit horticulture/agriculture/ forest
nursery/commercial seed production firms/ seed testing laboratories in government or
private sector, observe seed production techniques, processing and storage, seed
testing and certification procedures etc., write their observations and submit a hand-
written Fieldwork/Project work Report not exceeding 10 pages in the given format to
the teacher.

3. Max marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work Report: Title page, student details,
index page, details of place visited, observations, findings and acknowledgements.

5. Unit tests (IE).

a) Suggested Co-Curricular Activities:

1. Training of students by experts in seed technology.

2. Assignments (including technical assignments like seed processing and storage
techniques, seed testing, seed certification, seed borne diseases- prevention and
control).

3. Seminars, Group discussions, Quiz, Debates etc. (suggested topics):

4. Preparation of videos on various aspects related to seed technology.

5. Collection of material/figures/photos related to seed technology, writing and
organizing them in a systematic way in a file.

6. Visits to seed production units in Industries/Horticulture/Agriculture/Forest
universities/colleges; research organizations, seed testing laboratories etc.

7. Invited lectures and presentations on related topics by experts in the specified area.



Model Question Paper pattern for Practical Examination
Semester — V/ Botany Skill Enhancement Course
Course — 7A: Seed Technology

Max. Time: 3 Hrs. Max. Marks: 50
1. Demonstration of a method to break seed dormancy ‘A’ 10
2. Determination of seed moisture content/ seed germination test ‘B’ 10
3. Demonstration of test for seed viability/ seed vigour ‘C’ 10
4. Scientific observation and data analysis 4x3=12

D. Monocot / Dicot seed
E. Seed sampling equipment
F. Seed borne pathogen specimen/photograph
G. Seed certification agency/procedure
4. Record + Viva-voce 5+3=28



A.P. State Council of Higher Education

Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course 6B: Vegetable Crops — Cultivation Practices
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:
Students at the successful completion of the course will be able to:

Al o e

Identify different vegetable plants and realize their value in human nutrition.
Analyse the types of soils to cultivate vegetable crops.

Demonstrate skills on agronomic practices for cultivation of vegetable crops.
Acquire knowledge on water, weed and disease managements in vegetable farming.
Comprehend aspects related to harvesting and storage of produce.

II. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)

Unit — 1: Introduction to Olericulture (10h)

1. Vegetables and Olericulture: Definitions, nutritive value of vegetables and economic
significance of vegetable farming.

2. Classification of vegetable crops (Botanical, based on climatic zones and economic
parts used).

3. Types of vegetable gardens (kitchen gardening, terrace gardening, market gardening
and truck gardening); implements used in vegetable gardening; vegetable forcing — a
brief concept.

Unit — 2: Cultivation of leafy vegetables (10h)

1. Leafy vegetables: Definition and a brief account of locally cultivated crops.

2. Study of the following leafy vegetable crops: (a) Amaranthus (b) Palak (¢) Hibiscus
cannabinus (d) Fenugreek: systematic position, nutritive value, origin, area,
production, improved varieties.

3. General cultivation practices such as sowing, planting distance, fertilizer
requirements, irrigation, weed management, harvesting.

4. Crop specific yield, storage, disease and pest control and seed production.

Unit — 3: Cultivation of fruity vegetables (10h)

1. Fruity vegetables: Definition and a brief account of locally cultivated crops.

2. Study of the fruity vegetable crops: (a) Okra (b) Tomato (c) Chillies (d) Brinjal:
systematic position, nutritive value, origin, area, production, improved varieties.

3. General cultivation practices such as sowing, planting distance, fertilizer
requirements, irrigation, weed management, harvesting.

4. Crop specific yield- storage, disease and pest control and seed production

Unit — 4: Cultivation of peas and beans (10h)

1. A brief account of locally cultivated peas and beans.
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II1L.
. Bose T K et al. (2003) Vegetable crops, Naya Udhyog Publishers, Kolkata.

2. Study of the following crops: (a) Dolichos (b) Cluster bean (¢) French bean:
Systematic position, nutritive value, origin, area, production, improved
Varieties.

3. General cultivation practices such as sowing, planting distance, fertilizer
requirements, irrigation, weed management, harvesting.

4. Crop specific yield, storage, disease and pest control and seed production.

Unit — S: Cultivation of root and tuber crops (10h)

1. A brief account of locally cultivated root and tuber crops.

2. Study of the following crops: (a) Carrot (b) Radish (c) Sweet potato (d) Potato:
Systematic position, family, nutritive value, origin, area, production, improved
varieties.

3. General cultivation practices such as sowing, planting distance, fertilizer
requirements, irrigation, weed management, harvesting.

4. Crop specific yield, storage, disease and pest control and seed production.

References:

Singh D K (2007) Modern vegetable varieties and production, IBN Publisher
Technologies, International Book Distributing Co, Lucknow.

Premnath, Sundari Velayudhan and D P Sing (1987) Vegetables for the tropical region,
ICAR, New Delhi

Shanmugavelu, K. G. 1989. Production Technology of Vegetable Crops. Oxford and IBH
Publishing Co. Pvt. Ltd. New Delhi.

Rana MK. 2008. Scientific Cultivation of Vegetables. Kalyani Publ., New Delhi
Rubatzky VE and Yamaguchi M. (Eds.). 1997. World Vegetables: Principles, Production
and Nutritive Values. Chapman & Hall, London.

Web resources suggested by the teacher concerned and the college librarian including
reading material.

Course 7B: Vegetable Crops — Cultivation Practices — Practical syllabus

IV. Learning Outcomes: On successful completion of this practical course, student will
be able to:

1. List out, identify and handle different garden implements.

2. Identify the important vegetable crops grown in their locality.

3. Demonstrate various skills in cultivation of vegetable crops.

4. Identify pests, diseases and their remedies that are specific to a vegetable crop.

V. Practical (Laboratory) Syllabus: (30 hrs)

1. Identification of seeds of important local vegetable plants and preparation of
herbarium.

2. Identification of local vegetable crops and handling of garden tools.

3. Analysis of garden soil for ratios of physical characteristics by sieve separation.

4. Determination of chemical characters of garden soil (pH, EC, Organic Carbon,
SAR).

5. Planning and layout of a vegetable crop farm.
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VI

Preparation of nursery bed (raised, sunken and flat beds) and sowing of seeds.
Transplanting and care of vegetable seedlings.

Intercultural operations in vegetable plots.

Estimation of Total Soluble Solids (TSS) by Refractometer in a fruit and a leafy
vegetable.

10. Estimation of Vitamin - C in a fruit and a leafy vegetable by DCIP method.

11. Identification of pests and disease-causing organisms on any two vegetable plants.
12. Seed extraction in tomato and brinjal.

O XS

Lab References:

1. Akhilesh Sharma (Ed.), 2013. Practical Manual Olericulture-I, Sheel Packers,
New Delhi

2. Biswajit Saha and Shri Dharampal Singh, 2013. Practical Manual Olericulture-I,
Sheel Packers, New Delhi

3. Saini RS, K.D. Sharma, O.P, Dhankhar and R.A. Kaushik (Eds.). 2001.
Laboratory Manual of Analytical Techniques in Horticulture. Agrobios, Jodhpur

4. Ranganna S. 1986. Handbook of Analysis and Quality Control for Fruit and
Vegetable Products. Tata-McGraw Hill, New Delhi

5. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:

a) Mandatory: (Lab/ field training of students by teacher: (Lab: 10 + field: 05 hours)

1. For Teacher: Training of students by the teacher in the laboratory/field for a total of not
less than 15 hours on the field techniques/skills of vegetable plants identification,
vegetable gardening, agronomic practices, water, weed and disease management;
harvesting and storage of produce.

2.

3.
4.

5.

For Student: Students shall (individually) visit a horticulture university/ research
station or vegetable crop farm in their locality, observe different vegetable crops/
varieties of a vegetable crop, intercultural operations, pests and diseases, harvesting
and storage etc., write their observations and submit to the teacher a hand-written
Fieldwork/Project work Report not exceeding 10 pages in the given format.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work Report: Title page, student details,
index page, details of place visited, observations, findings and acknowledgements.
Unit tests (IE).

b) Suggested Co-Curricular Activities:

1.
2.

Training of students by related industrial experts or farmers.
Assignments (including technical assignments like tools in vegetable gardening and
their handling, agronomic practices, modern irrigation methods, organic farming
practices etc.)
Seminars, Group discussions, Quiz, Debates etc. (on related topics).
Preparation of videos on cultivation practices for vegetable crops.
Collection of material/figures/photos related to different vegetable crop species,
writing and organizing them in a systematic way in a file.

12



6. Visits to horticulture universities, research organizations, private vegetable farming
units etc.
7. Invited lectures and presentations on related topics by field/industrial experts

Model Question Paper Pattern for Practical Examination
Semester — V/ Botany Skill Enhancement Course
Vegetable Crops — Cultivation Practices
Max. Time: 3 Hrs. Max. Marks: 50

1. Demonstration of nursery bed making/transplanting of seedlings ‘A’ 8
2. Determination of physical or chemical characters of a given soil sample / Preparation of
slide and identification of pest/disease-causing organism in plant part given ‘B’

10

3. Estimation of Total Soluble Solids/Vitamin-C in a given plant sample ‘C’ 12
4. Scientific observation and data analysis 4x3=12

D. Identification of a garden tool

E. Identification of seed/specimen of a vegetable crop species

F. Identification of a weed/irrigation method

G. Identification of a pest/disease causing organism
5. Record + Viva-voce 5+3=38
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A.P. State Council of Higher Education

Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course 7B: Vegetable Crops — Post Harvest Practices
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

Students at the successful completion of the course will be able to:

1. Understand various practices for vegetable produce from harvesting to marketing.

2. Demonstrate skills on storage, processing and preservation of vegetables.

3. Summarize causes for spoilage of vegetables before and during storage and methods
to prevent and control them.

4. Make use of preservation methods to reduce the loss of vegetable produce.

5. Explain about value added products, packaging and marketing of vegetables.

I1. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)
Unit — 1: Introduction to Post Harvest Practices (10h)

1.

Post-harvest technology: Definition; importance, scope and future status of post-harvest
management of vegetables.

2. Study of maturity standards of vegetables; harvest techniques of vegetables, methods
stages, signs of harvesting; harvesting and its relationship with quality, sorting and
grading.

3. Careful handling of harvested vegetables; pre-harvest and post-harvest factors
responsible for ripening.

Unit — 2: Methods of storage (10h)

1. Climacteric and non-climacteric types of vegetables.

2. Methods of storage to prolong shelf life of harvested vegetables; on-farm storage,
evaporatively cooled stores, ventilated storage, pit storage etc.

3. Refrigerated storage, refrigeration cycle, controlled and modified atmosphere, hypobaric
storage.

Unit — 3: Processing of vegetables (10h)

1. Causes for spoilage of vegetables and control measures during storage; post-harvest
disease and pest management.

2. Techniques to prevent deterioration; vegetable processing equipment; minimal processing
of vegetables.

3. Safe chemicals and microbial limits; application of growth regulators for quality
assurance; grading.

Unit -4: Preservation and value-addition (10h)

1. Importance and scope of vegetable preservation in India; principles underlying general
methods of preservation.

2. Methods of preservation; food additives and food colours.
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3. Fried products, process of frying; dried vegetables; sauces and chutneys, pickles and
salted vegetables; by-product and waste utilization.

Unit — 5: Marketing (10h)

1. Packing line operations, packaging of vegetables and their products; transportation;
codex norms for export of perishables.

2. Demand supply analysis of important vegetables; market potential of various vegetables
products.

3. Important marketing agencies and institutions; importance of cooperative marketing.

III. References:

1. Salunkhe DK and Kadam SS. (Ed.). 1998. Hand Book of Vegetable Science and
Technology: Production, Composition, Storage and Processing. Marcel Dekker, New
York.

2. Arthey D and Dennis C. 1996. Vegetable Processing. Blackie/Springer-Verlag, New
York

3. Verma LR and Joshi VK. 2000. Post-harvest Technology of Fruits and Vegetables:
Handling, Processing, Fermentation and Waste Management. Indus Publishing
Company, New Delhi

4. Srivastava RP and Kumar S. 2003. Fruit and Vegetable Preservation: Principles and
Practices. International Book Distribution Company, Lucknow.

5. Giridharilal GS, Siddappa and Tandon GL. 1986. Preservation of Fruits and
Vegetables. ICAR, New Delhi.

6. Web resources suggested by the teacher concerned and the college librarian including

reading material.

Course 7B: Vegetable Crops — Post harvest Practices — Practical syllabus

IV. Learning Outcomes: On successful completion of this practical course, student will

be able to:

1. Identify stages of maturity in vegetable crops.

2. Handle material for storage of vegetables.

3. Identify physical and biological causes for spoilage of vegetables.

4. Make some value-added products of vegetables.

V. Practical (Laboratory) Syllabus: (30 hrs)

1. Maturity selection and harvest, harvesting practices.

2. List and cost of equipment, utensils, and additives required for small scale processing
industry.

3. Study of different types of spoilages in fresh as well as processed vegetables.

4. ldentification and classification of spoilage organisms.

Estimation of total carbohydrates (Anthrone method) in a stored vegetable and un-

stored vegetable.

Estimation of protein (Lowry method) in a stored vegetable and un-stored vegetable.

Sensory evaluation of fresh and processed vegetables.

Assessment of quality and grading, pre-packaging and protective treatments.

Identification of packaging materials, containers for packaging.

0 Preparation of pickle from a vegetable.
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11. Preparation of tomato sauce, ketchup and chutney.
VI. Lab References:

1. Swati Barche, Reena Nair and P. K. Jain, 2016. A Practical Manual on Post
Harvest Value Addition and Processing of Horticulture Crops. Agrobios (India),
Jodhpur

2. Antonio L. Acedo Jr., Md. Atiqur Rahman, Borarin Buntong and Durga Mani
Gautam, 2016. Vegetable Postharvest Training Manual, AVRDC - The World
Vegetable Center, Taiwan

3. Akhilesh Sharma (Ed.), 2013. Practical Manual Olericulture-I, Sheel Packers,
New Delhi

4. Biswajit Saha and Shri Dharampal Singh, 2013. Practical Manual Olericulture-I,
Sheel Packers, New Delhi

5. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:
a) Mandatory: (Lab/ field training of students by teacher: (Lab: 10 + field: 05 hours)

1.

(O8]

4,

5.

For Teacher: Training of students by teacher in the laboratory/field for a total of not
less than 15 hours on the field techniques/skills of harvesting indices of vegetables,
storage methods, tools and techniques for processing, causes for spoilage and
methods to control, preservation methods, marketing chain and in making value
added products.

For Student: Students shall (individually) visit any one of the places like horticulture
university/ research station; vegetable storage units in public and private sector;
vegetable processing industries in their locality and observe harvesting practices,
storage methods, processing and preservation; grading, value added products and
marketing. Write their observations and submit to the teacher a hand-written
Fieldwork/Project work Report not exceeding 10 pages in the given format.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work Report: Title page, student details,
index page, details of place visited, observations, findings and acknowledgements.
Unit tests (IE).

b). Suggested Co-Curricular Activities:

l.
2.

Training of students by related industrial experts or farmers.

Assignments (including technical assignments like tools and techniques for storage,
processing and preservation, causes for spoilage and methods to avoid losses, value
added products of some vegetables, packaging and marketing etc.)

Seminars, Group discussions, Quiz, Debates etc. (on related topics).

. Preparation of videos on cultivation practices for vegetable crops.

Collection of material/figures/photos related to harvesting, storage, processing and
preservation of vegetable crop produce, writing and organizing them in a systematic
way in a file.
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6. Visits to horticulture universities, research organizations; storage, processing
industries in public or private sector; industries making value added products of
vegetables etc.

7. Invited lectures and presentations on related topics by field/industrial experts.

Model Question Paper Pattern for Practical Examination
Semester — V/ Botany Skill Enhancement Course
Vegetable Crops — Post Harvest Practices

Max. Time: 3 Hrs. Max. Marks: 50
1. Identification of organism(s) responsible for spoilage of vegetable ‘A’ 8
2. Assessment of quality and grading/ technique of packaging and protective treatment.
10
3. Estimation of carbohydrates/protein content in a vegetable sample ‘C’ 12
4. Scientific observation and data analysis 4x3=12

D. Identification of harvesting stage
E. Identification of equipment for processing
F. Identification of PGR/chemical used for PHT of vegetables.
G. Identification of a packaging material/value added product.
5. Record + Viva-voce 543 =8
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course 6C: Plant Tissue Culture
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:
Students at the successful completion of the course will be able to:
1. Comprehend the basic knowledge and applications of plant tissue culture.
Identify various facilities required to set up a plant tissue culture laboratory.
Acquire a critical knowledge on sterilization techniques related to plant tissue culture.
Demonstrate skills of callus culture through hands on experience.
Understand the biotransformation technique for production of secondary metabolites.

nh N

II. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)

Unit - 1: Basic concepts of plant tissue culture (10h)

1. Plant tissue culture: Definition, history, scope and significance.

2. Totipotency, differentiation, dedifferentiation, and redifferentiation; types of cultures.
3. Infrastructure and equipment required to establish a tissue culture laboratory.

Unit - 2: Sterilization techniques and culture media (10h)
1. Aseptic conditions — Fumigation, wet and dry sterilization, UV sterilization,
ultrafiltration.

2. Nutrient media: Composition of commonly used nutrient culture media with respect
to their contents like inorganic chemicals, organic constituents, vitamins, amino acids

etc.
3. Composition and preparation of Murashige and Skoog culture medium.
Unit - 3: Callus culture technique (10h)

1. Explant: Definition, different explants for tissue culture: shoot tip, axillary buds, leaf
discs, cotyledons, inflorescence and floral organs, their isolation and surface
sterilization; inoculation methods.

2. Callus culture: Definition, various steps in callus culture.

3. Initiation and maintenance of callus - Growth measurements and subculture; soma
clonal variations.

Unit — 4: Micropropagation (10h)

1. Direct and indirect morphogenesis, organogenesis, role of PGRs; somatic
embryogenesis and synthetic seeds.

2. Greenhouse hardening unit operation and management; acclimatization and hardening
of plantlets - need, process, packaging, exports.

3. Pathogen (Virus) indexing- significance, methods, advantages, applications.

Unit — 5: Applications of plant tissue culture (10h)
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2.

3.

Germplasm conservation: cryopreservation methods, slow growth, applications and
limitations; cryoprotectants.

Plant transformation techniques and bioreactors; production of secondary
metabolites-optimization of yield, commercial aspects, applications, limitations.
Transgenic plants- gene transfer methods; BT cotton.

III.References:

1.

Iv.

Kalyan Kumar De (2001) An Introduction to Plant Tissue Culture, New Central Book
Agency (P) Ltd., Calcutta
Razdan, M.K. (2005) Introduction to Plant Tissue Culture, Oxford & IBH Publishers,
Delhi
Bhojwani, S.S. (1990) Plant Tissue Culture: Theory and Practical (a revised edition).
Elsevier Science Publishers, New York, USA.
Vasil, LK. and Thorpe, T.A. (1994) Plant Cell and Tissue Culture. Kluwer Academic
Publishers, the Netherlands.
Web resources suggested by the teacher concerned and the college librarian including
reading material.

Course 6C: Plant Tissue Culture — Practical syllabus

Learning Outcomes: On successful completion of this practical course, student will

be able to:

1. List out, identify and handle various equipment in plant tissue culture lab.
2. Learn the procedures of preparation of media.
3. Demonstrate skills on inoculation, establishing callus culture and
Micro propagation.
4. Acquire skills in observing and measuring callus growth.
5. Perform some techniques related to plant transformation for secondary
Metabolite production.

V. Practical (Laboratory) Syllabus: (30 hrs)

VI.

1. Principles and applications of- Autoclave, Laminar Airflow, Hot Air Oven.

2. Sterilization techniques for glass ware, tools etc.,

3. MS medium - Preparation of different stock solutions; media preparation

4. Explant preparation, inoculation and initiation of callus from carrot.

5. Callus formation, growth measurements.

6. Induction of somatic embryos, preparation of synthetic seeds.

7. Multiplication of callus and organogenesis.

8. Hardening and acclimatization in green house.

Lab References:

1. Reinert, J. and M.M. Yeoman, 1982. Plant Cell and Tissue Culture - A Laboratory
2. Manual, Springer-Verlag Berlin Heidelberg

3. Robert N. Trigiano and Dennis J. Gray, 1999. Plant Tissue Culture Concepts and

Laboratory Exercises. CRC Press, Florida
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4. Ashok Kumar, 2018. Practical Manual for Biotechnology, College of Horticulture
& Forestry, Jhalawar, AU, Kota

5. Chawla, H.S., 2003. Plant Biotechnology: A Practical Approach, Nova Science
Publishers, New York

6. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:
a) Mandatory: (Lab/field training of students by teacher: Lab: 10 + field: 05 hours)

1.

3.
4.

5.

For Teacher: Training of students by teacher in the laboratory/field for a total of not
less than 15 hours on the field techniques/skills of sterilization procedures,
preparation of media, establishment of callus culture, growth measurements;
morphogenesis and organogenesis; acclimatization and hardening of plantlets.

For Student: Students shall (individually) visit anyone of plant tissue culture
laboratories in universities/research organizations/private facilities, write their
observations on tools, techniques, methods and products of plant tissue culture; and
submit a hand-written Fieldwork/Project work Report not exceeding 10 pages to the
teacher in the given format.

Max marks for Fieldwork/Project work Report: 05

Suggested Format for Fieldwork/Project work Report: Title page, student details,
index page, details of place visited, observations, findings and acknowledgements.
Unit tests (IE).

b) Suggested Co-Curricular Activities:

l.
2.

Training of students by related industrial experts.

Assignments (including technical assignments like identifying tools in plant tissue
culture and their handling, operational techniques with safety and security, IPR)
Seminars, Group discussions, Quiz, Debates etc. (on related topics).

Preparation of videos on tools and techniques in plant tissue culture.

Collection of material/figures/photos related to products of plant tissue culture,
writing and organizing them in a systematic way in a file.

Visits to plant tissue culture/biotechnology laboratories in universities, research
organizations, private firms, etc.

Invited lectures and presentations on related topics by field/industrial experts
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Model Question Paper Pattern for Practical Examination
Semester — V/ Botany Skill Enhancement Course
Plant Tissue Culture

Max. Time: 3 Hrs. Max. Marks: 50
1. Demonstration of a sterilization technique ‘A’ 8
2. Preparation of MS medium ‘B’ 10
3. Demonstration of callus culture technique/growth measurements ‘C’ 12
4. Scientific observation and data analysis 4x3=12

D. Tissue culture equipment /photograph
E. Morphogenesis or organogenesis - photograph
F. Bioreactor/Secondary metabolite
G. Transgenic plant/photograph
. Record + Viva-voce 5+3=8

|9,
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course 7C: Mushroom Cultivation
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

1.

bl

Students at the successful completion of the course will be able to:

Understand the structure and life of a mushroom and discriminate edible and poisonous
mushrooms.

Identify the basic infrastructure to establish a mushroom culture unit.

Demonstrate skills preparation of compost and spawn.

Acquire a critical knowledge on cultivation of some edible mushrooms.

Explain the methods of storage, preparation of value-added products and marketing.

II. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)
Unit — 1: Introduction and value of mushrooms (10h)

1.

Mushrooms: Definition, structure of a mushroom and a brief account of life cycle;
historical account and scope of mushroom cultivation; difference between edible and
poisonous mushrooms.

Morphological features of any four edible mushrooms, Button mushroom (4garic us
Bosporus), Milky mushroom (Calocybe indica), Oyster mushroom (Pleurotus sajor-caju)
and Paddy straw mushroom (Volvariella volvacea).

Nutraceutical value of mushrooms; medicinal mushrooms in South India - Ganoderma
lucidum, Phellinus rimosus, Pleurotus florida and Pleurotus pulmonaris — their
therapeutic value; Poisonous mushrooms - harmful effects.

Unit — 2: Basic requirements of cultivation system (10h)

1.

Small village unit and larger commercial unit; layout of a mushroom farm - location of
building plot, design of farm, bulk chamber, composting, equipment and facilities,
pasteurization room and growing rooms.

2. Compost and composting: Definition, machinery required for compost making, materials
for compost preparation.

3. Methods of composting- long method of composting and short method of composting.

Unit — 3: Spawning and casing (10h)

1. Spawn and spawning: Definition, facilities required for spawn preparation; preparation of
spawn substrate.

2. Preparation of pure culture, media used in raising pure culture; culture maintenance,

storage of spawn.

22



3. Casing: Definition, Importance of casing mixture, Quality parameters of casing soil,
different types of casing mixtures, commonly used materials.

Unit — 4: Mushroom cultivation (10h)

Raw material, compost, spawning, casing, cropping, and problems in cultivation (diseases,

pests and nematodes, weed molds and their management strategies), picking and packing for

any Four of the following mushrooms:

(a) Button mushroom (b) Oyster mushroom (¢) Milky mushroom and (d) Paddy straw

mushroom

Unit — 5: Post harvest technology (10h)

1. Shelf life of mushrooms; preservation of mushrooms - freezing, dry freezing, drying and
canning.

2. Quality assurance and entrepreneurship - economics of different types of mushrooms;
value added products of mushrooms.
3. Management of spent substrates and waste disposal of various mushrooms.

ITI. References:

1. Tewari Pankaj Kapoor, S. C. (1988). Mushroom Cultivation. Mittal Publication, New
Delhi.

2. Pandey R.K, S. K Ghosh, (1996). A Hand Book on Mushroom Cultivation. Emkey
Publications

3. Nita Bhal. (2000). Handbook on Mushrooms (Vol. I and II). Oxford and IBH Publishing
Co. Pvt. Ltd., New Delhi

4. Pathak, V. N. and Yadav, N. (1998). Mushroom Production and Processing Technology.
Agrobios, Jodhpur.

5. Tripathi, D.P. (2005) Mushroom Cultivation, Oxford & IBH Publishing Co. Pvt. Ltd,
New Delhi.

6. Pathak V.N., Nagendra Yadav and Maneesha Gaur (2000), Mushroom Production and
Processing Technology Vedams Ebooks Pvt. Ltd., New Delhi

7. Web resources suggested by the teacher concerned and the college librarian including

reading material.

Course 7C: Mushroom Cultivation — Practical syllabus

IV. Learning Outcomes: On successful completion of this practical course, student will be
able to:

1. Identify and discriminate different mushrooms based on morphology.
2. Understand facilities required for mushroom cultivation.
3. Demonstrate skills on preparation of spawn, compost and casing material.
4. Exhibit skills on various cultivation practices for an edible mushroom.
V. Practical (Laboratory) Syllabus: (30 hrs)
1. Identification of different types of mushrooms.
2. Preparation of pure culture of an edible mushroom.
3. Preparation of mother spawn.
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R

Production of planting spawn and storage.
Preparation of compost and casing mixture.
Demonstration of spawning and casing.

Hands on experience on cropping and harvesting.
Demonstration of storage methods.

Preparation of value-added products.

VI. Lab References:

1. Sushma Sharma Sapna Thakur Ajar Nath Yadav, 2018. Mushroom Cultivation: A
Laboratory Manual, Eternal University, Sirmour, H.P.

2. Kadhila-Muandingi, N.P., F. S. Mubiana and K. L. Halueendo, 2012. Mushroom
Cultivation: A Beginners Guide, The University of Namibia

3. Gajendra Jagatap and Utpal Dey, 2012. Mushroom Cultivation:Practical Manual,
LAMBERT Academic Publishing, Saarbriicken, Germany

4. Deepak Som, 2021. A Practical Manual on Mushroom Cultivation, P.K.Publishers
& Distributors, Delhi

5. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:
a) Mandatory: (Lab/field training of students by teacher: Lab: 10 + field: 05 hours)

1.

(O8]

4.

For Teacher: Training of students by teacher in the laboratory/field for not less than
15 hours on the field techniques/skills of identification of edible and poisonous
mushrooms, basic facilities of a mushroom culture unit, preparation of compost and
spawn, cultivation practices of edible mushrooms, storage and marketing of produce.
For Student: Students shall (individually) visit mushroom culture units in
universities/research organizations/private sector write their observations on
infrastructure, cultivation practices and products of a mushroom culture unit etc., and
submit to the teacher a hand-written Fieldwork/Project work Report not exceeding 10
pages in the given format.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work Report: Title page, student details,

index page, details of place visited, observations, findings and acknowledgements.
Unit tests (IE).

b) Suggested Co-Curricular Activities:

l.
2.

Training of students by related industrial experts.

Assignments (including technical assignments like identifying various mushrooms,
tools and techniques for culture, identification and control of diseases etc.,

Seminars, Group discussions, Quiz, Debates etc. (on related topics).

Preparation of videos on tools and techniques in mushroom culture.

Collection of material/figures/photos related to edible and poisonous mushrooms,
cultivation of mushrooms in cottage industries, writing and organizing them in a
systematic way in a file.

Visits to mushroom culture units in universities, research organizations, private firms,
etc.

Invited lectures and presentations on related topics by field/industrial experts.
24



Model Question Paper Pattern for Practical Examination
Semester — V/ Botany Skill Enhancement Course
Mushroom Cultivation

Max. Time: 3 Hrs. Max. Marks: 50
1. Demonstration of preparing pure culture/mother spawn ‘A’ 8
2. Preparation method for planting spawn and storage/compost and casing material ‘B’
10
3. Demonstration of spawning and casing/storage and making a value-added product ‘C’
12
4. Scientific observation and data analysis 4x3=12
D. Edible/poisonous mushroom specimen/photograph
E. Infrastructure/tool used in mushroom cultivation
F. Material for compost/casing
G. Storage practice/ a value-added product
5. Record + Viva-voce 543 =8
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course 6D: Gardening and Landscaping

(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

Students at the successful completion of the course will be able to:

Acquire a critical knowledge about the aesthetic value, types and styles of gardens.
Perform filed operations in a garden by understanding the role of a gardener.
Identify various ornamental plants and explain the growth habits.

Propagate garden plants through various propagation techniques.

Demonstrate skills of designing and developing a garden.

A

I1. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)

Unit -1: Basics of Gardening (10h)

1. Garden and gardening: Definitions, objectives and scope; types of gardens (domestic
garden, flower garden, woodland garden, rock garden, water garden and herb and
vegetable garden).

2. Speciality gardens (vertical garden, roof garden and scented garden); principles of
gardening; garden components and adornments;

3. Styles of garden: formal, informal, free style and wild; some famous gardens of India.

Unit -2: Garden operations (10h)
1. Bio-aesthetic planning, eco-tourism, theme parks, indoor gardening, therapeutic
gardening.

2. Gardening operations: soil laying, manuring, watering, management of pests and diseases
and harvesting.

3. Lawn making, methods of designing rockery and water garden.

Unit-3: Ornamental plants (10h)

1. Ornamental plants: flowering annuals and perennials; climbers and creepers; shade and
ornamental trees.

2. Bulbous and foliage ornamental plants; cacti and succulents; palms, ferns.

3. Bonsai: definition, types and styles, art of making bonsai.

Unit-4: Propagation techniques (10h)

1. Propagation of ornamental plants by rhizomes, corms tubers, bulbs and bulbils.

2. Vegetative propagation techniques — a brief account of cuttings, layering and grafting.

3. Types of seed beds; sowing of seeds and raising seedlings, transplanting of seedlings;
growing plants in pots, potting and repotting.

Unit-5: Landscaping (10h)
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1.

Landscaping: definition, landscaping of parks and public gardens.

2. Urban planning and planting avenues; Landscaping highways and educational

3.

institutions; beautifying villages and colonies.
Computer Aided Designing (CAD) for outdoor and indoor-scaping.

I1I. References:

1. Bose T.K. and Mukherjee, D., 1972, Gardening in India, Oxford & IBH Publishing
Co., New Delhi.

2. Sandhu, M.K. 1989 Plant Propagation, Wiley Eastern Ltd., Bengaluru.

3. Nambisan, K. M. P. 1992. Design Elements of Land Scape Gardening Oxford & IBH
Publishing Co. Pvt. Ltd., New Delhi.

4. Bose, T. K. Malti, R. G. Dhua, R. S and Das, P. 2004. Floriculture and Landscaping.
Nayaprakash, Calcutta.

5. Arora, J.S. 2006. Introductory Ornamental Horticulture. Kalyani Publishers,
Ludhiana.

6. Web resources suggested by the teacher concerned and the college librarian including
reading material.

Course 6D: Gardening and Landscaping — Practical syllabus

IV. Learning Outcomes: On successful completion of this practical course, student
will be able to:
1. Perform various skills related to gardening.
2. Identify the living and non-living components required for garden development.
3. Identify the pests and diseases of garden plants and control the same.
4. Demonstrate skills of making bonsai and developing lawn.
5. Make landscape design using CAD.
V. Practical (Laboratory) Syllabus: (30 hrs)
1. Preparation of beds for growing nursery of herbs, shrubs and trees.
Tools, implements and containers used for propagation and nursery techniques.
Identification of different ornamental plants.
Demonstration of types and styles of gardens using photos or videos.
Gardening operations: soil laying, manuring, watering.
Identification of pathogenic and non-pathogenic diseases of garden plants and
grasses.
Propagation by cutting, layering, budding and grafting.
Planning and designing of gardens, functional uses of plants in the landscape.
Preparation of land for lawn and planting.
10 Exposure to CAD (Computer Aided Designing)
11. Demonstration of bonsai making.
12. Making of topiaries.

AR

\© 90 N

VI. Lab References:
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1. Paul Wagland, 2011. Garden Landscaping Manual: A Step-by-Step Guide to
Landscaping & Building Projects in Your Garden, Haynes Publishing UK

2. Misra Kaushal Kumar, 2016. Practical Manual of Horticulture, Biotech Books,
Open Library.org

3. Hemla Naik, B., S.Y. Chandrashekhar and M. Jawaharlal, 2013. Principles of
Landscape Gardening, TNAU, Agrimoon.Com.

4. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:
a) Mandatory: (Lab/ field training of students by teacher: (Lab: 10 + field: 05 hours)

1.

[98)

4.

5.

For Teacher: Training of students by the teacher in the laboratory/field for a total of
not less than 15 hours on the field techniques/skills of garden operations, lawn
making, art of bonsai, plant propagation methods, Using CAD.

For Student: Students shall (individually) visit the parks in public and private places,
study the living and non-living elements of gardening — landscaping; write their
observations (on various plants, growth habit, propagation, design of garden etc.,) and
submit a hand-written Fieldwork/Project work Report not exceeding 10 pages in the
given format to the teacher.

Max marks for Fieldwork/Project work Report: 05

Suggested Format for Fieldwork/Project work Report: Title page, student details,
index page, details of place(s) visited, observations, findings, and acknowledgements.
Unit tests (IE).

b) Suggested Co-Curricular Activities:

1.
2.

Training of students by related industrial experts.

Assignments (including technical assignments like identifying ornamental plants,
types and styles of gardens, propagation of garden plants, landscaping)

Seminars, Group discussions, Quiz, Debates etc. (on related topics).

Preparation of videos on plant propagation, garden operations, ornamental gardening.
Collection of material/figures/photos related to gardening and landscaping, writing
and organizing them in a systematic way in a file.

Visits to gardens and parks in public places and/or private firms; famous gardens in
A.P. and India etc.

Invited lectures and presentations on related topics by field/industrial experts.
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Model Question Paper Pattern for Practical Examination

Semester — V/ Botany Skill Enhancement Course
Gardening and Landscaping

Max. Time: 3 Hrs. Max. Marks: 50
1. Demonstration a vegetative propagation technique ‘A’ 8
2. Demonstration of bed making/ garden operations’ ‘B’ 10
3. Demonstration of bonsai technique/ designing a landscape ‘C’ 12
4. Scientific observation and data analysis 4x3=12

D. Type or style of garden
E. Ornamental plant
F. Garden adornments
G. Pest or disease of garden plants
5. Record + Viva-voce 5+3=8
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: BOTANY
IV Year B. Sc. (Hons) — Semester — V
Max Marks: 100
Course 7D: Agroforestry

(Skill Enhancement Course (Elective), Credits: 05)
I. Learning Outcomes:
Students at the successful completion of the course will be able to:
1. Understand the concepts and economic value of agroforestry.
2. Acquire a critical knowledge on systems and design of agroforestry.
3. Explain silviculture practices in relation to agroforestry.
4. Understand the role of agroforestry to reclaim the waste lands.
5. Perform skills in relation to tree measurement techniques.

I1. Syllabus: (Hours: Teaching: 50, Lab: 30, Field training: 05, others incl. unit tests: 05)
(Syllabi of theory, practical and lab (skills) training together shall be completed in 80 hours)

Unit-1: Basic concepts of Agroforestry (10h)

1. Forest and Agroforestry. Definition, objectives, scope and advantages of agroforestry;
classification of agroforestry; differences between social forestry and agroforestry.

2. Agroforestry practices as existing in India and Andhra Pradesh.

3. Criteria for selection and screening of tree species; design and diagnosis methodology
in relation to agroforestry.

Unit-2: Systems of Agroforestry (10h)

1. Global agroforestry system: shifting cultivation, taungya cultivation, shelter belt and
wind breaks, and energy plantation and homestead gardens.

2. Multipurpose tree species and their characteristics; criteria for selection of
agroforestry design, role tree architecture and management in agroforestry.

3. Alley cropping, high density short rotation plantation systems, silvicultural woodlots,
energy plantations.

Unit-3: Silviculture of Agroforestry trees (10h)

1. Silviculture: Definition, objectives and scope and its place in agroforestry.

2. Choice of species, site selection, and pure verses mixed crop, planting techniques and
methods, protection of seedlings/ plantations from environmental and biological
adversaries, tending operations, concept of coppice etc.

3. Silviculture of agroforestry trees with special reference to: (a) Azadirachta indica, (b)
Tectona grandis (c) Emblica officinalis and (d) Tamarindus indica.

Unit-4: Waste land reclamation (10h)

1. Wasteland definition, types: ecological characteristics, landslides, soil erosion, hoods,
drought, salinity, water logging and fire.

2. Biological causes of deforestation, grazing, shifting cultivation and faulty agricultural
practices.
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3. Reclamation of wastelands, scientific land use practices, afforestation, soil
conservation practices, improvement of water catchment areas and development of
recreational and amenity areas.

Unit-5: Measurements in Agroforestry (10h)

1. Tree measurement techniques: Instruments and methods for measurement of tree
diameter, height, bark thickness, crown volume crown surface area.

2. Tree stem form, yield tables, volume tables, concept of sustained yield, and kind of
tree rotation, increment and yield; estimation of biomass.

3. Determination of tree age and introduction of working plan.

I11. References:

1. Dwivedi, A.P. 1992. Agroforestry: Principles and Practices. Oxford & IBH

2. Nair, P.K.R. 1993. An Introduction to Agroforestry. Kluwer.

3. Nair P.K.R., M.R. Rai and L.E.Buck, 2004. New Vistas in Agroforestry. Kluwer

4. Rajeshwar Rao G., M. Prabhakar, G. Venkatesh, I. Srinivas and K. Sammi Reddy
(2018) Agroforestry Opportunities for Enhancing Resilience to Climate Change in
Rainfed Areas, I[CAR-CRIDA, Hyderabad

5. Young, A. 1997. Agroforestry for Soil Management. CABI

6. Web resources suggested by the teacher concerned and the college librarian including

reading material.
Course 7D: Agroforestry — Practical syllabus

IV. Learning Outcomes: On successful completion of this practical course, student

will be able to:

Identify suitable tree species for agroforestry and their products.

1
2. Demonstrate skills on raising tree species from seeds and by vegetative propagation.
3.

4. Estimate biomass in an energy plantation.

Perform skills on measurements related to wood-based products.

V. Practical (Laboratory) Syllabus: (30 hrs)

1. Identification of agroforestry tree-species.

Identification of important major and minor agroforest products.

Collection and maintenance of agro-forest products and herbarium

Nursery lay out seed sowing and pre-sowing seed treatments.

Vegetative propagation techniques — hard wood cuttings and air layering.

Diameter measurements using calipers and tape; diameter measurements of

forked, buttressed, fluted and leaning trees.

7. Height measurement of standing trees by shadow method, single pole method and
hypsometer.

SNk W

8. Volume measurement of logs using various formulae.
9. Biomass estimation in energy plantations.

V1. Lab References:

1. Meena, R. N. and R.K. Singh, 2014. A Practical Manual on Agroforesty, Srijan

Samiti Publication, Varanasi

2. Dadhwal, K.S., P.Panwar, R.Kaushal, H.S.Saralch and R.Chauhan, 2014.

Practical Manual on Agroforestry, Jaya Publishing House, Delhi
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3. Sen, N. L., R. C. Dadheech, L. K. Dashora and T. S. Rawat, 2010. Manual of
Agroforestry and Social forestry, Agrotech Publishing Academy, Udaipur
4. Web sources suggested by the teacher concerned.

VII. Co-Curricular Activities:

a)
1.

Mandatory: (Lab/ field training of students by teacher: (Lab: 10 + field: 05 hours)
For Teacher: Training of students by the teacher in the laboratory/field for not less
than 15 hours on techniques like selection and screening of tree species, design and
diagnosis methodology in agroforestry, silviculture practices for some selected tree
species and measurements in agroforestry.

For Student: Students shall (individually) visit to nurseries of forest department,
agroforestry division in Horticulture university/research station,
agroforest/silviculture sites, write their observations on nursery practices, various
species grown in an agroforest, growth habit, cultivation practices, measurements,
products etc., and submit to the teacher a hand-written Fieldwork/Project work Report
not exceeding 10 pages in the given format.

Max marks for Fieldwork/Project work Report: 05

Suggested Format for Fieldwork/Project work Report: Title page, student details,
index page, details of place visited, observations, findings and acknowledgements.
Unit tests (IE).

Suggested Co-Curricular Activities:

Training of students by related industrial experts.

Assignments (including technical assignments like criteria for selection of
agroforestry tree species; silviculture practices in agroforests; measurements in
agroforestry; economic, social, land use and cultural services of agroforestry)
Seminars, Group discussions, Quiz, Debates etc. (on related topics).

Preparation of videos on various agroforestry methods, silviculture practices, tree
measurement techniques etc.,

Collection of material/figures/photos related to agroforestry, writing and organizing
them in a systematic way in a file.

Visits to social forest nurseries, energy plantations and forest research centres; nearby
agro-forest based industries in A.P.

Invited lectures and presentations on related topics by field/industrial experts
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Model Question Paper Pattern for Practical Examination
Semester — V/ Botany Skill Enhancement Course

Agroforestry
Max. Time: 3 Hrs. Max. Marks: 50
1. Demonstration pre-sowing seed treatments ‘A’ 8
2. Demonstration of hard wood cutting/air layering technique ‘B’ 10
3. Demonstration of technique of diameter/height measurement ‘C’ 12
4. Scientific observation and data analysis 4x3=12

D. Agroforest plant
E. Agroforest product
F. A tool used for measurement
G. A herbarium specimen collected by him/her for identification
5. Record + Viva-voce 5+3=38

Suggested pattern for Question Paper of Theory Examination(s) at Semester end

Max. Time: 3 Hrs. Max. Marks: 75 M
Section — A
Answer all the following questions. 5x2=10M
v" One question should be given from each Unit in the syllabus.
Section — B
Answer any Four of the following questions. Draw a labelled diagram wherever necessary
3x5=15M
v One question should be given from each Unit in the syllabus.
Section — C
Answer any five of the following questions. Draw a labelled diagram wherever necessary
5x10=50 M

v" Two questions (a & b) are to be given from each Unit in the syllabus (internal choice in
each unit). Student has to answer 5 questions by choosing one from a set of questions
given from a Unit.

Note: Questions should be framed in such a way to test the understanding, analytical and
creative skills of the students. All the questions should be given within the frame
work of the syllabus prescribed.

33



A
P
S
C
H
E

ANDHRA PRADESH STATE COUNCIL OF HIGHER EDUCATION
(A Statutory body of the Government of Andhra Pradesh)

3" 4™ and 5™ floors, Neeladri Towers, Sri Ram Nagar, 6" Battalion Road,
Atmakur(V), Mangalagiri(M), Guntur-522 503, Andhra Pradesh
Web: www.apsche.org Email: acapsche@gmail.com

REVISED SYLLABUS OF B.Sc. (ZOOLOGY)
UNDER CBCS FRAMEWORK WITH EFFECT FROM 2020-21

PROGRAMME: FOUR-YEAR UG HONOURS PROGRAMME
ZO0OLOGY
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Structure of ZOOLOGY Syllabus

(Under CBCS for 4-year B.Sc. Hons. Programme)

(With domain subject covered during the first 4 Semesters with 5 Courses)

MARKS (100)
YEAR | SEM | PAPER TITLE MID END CREDITS
SEMESTER | SEMESTER
Animal Diversity — |
) 25 75 04
I I Biology of Non-Chordates
| Practical - | 25 75 01
Animal Diversity — Il
) 25 75 04
] 1| Biology of Chordates
Practical - 11 25 75 01
Cell biology, Genetics,
" i Molecular Biology & 25 75 04
Evolution
1 Practical - I 25 75 01
Physiology, Cellular
Y .gy 25 75 04
v v Metabolism & Embryology
Practical - IV 25 75 01
Immunology &Animal
) 25 75 04
\Y Biotechnology
Practical - V 25 75 01




PROGRAMME: FOUR-YEAR B.Sc. Hons.
(With Chemistry, Botany and Zoology Disciplines)

As per the National Education Policy, 2019 the outcomes of Higher Education
includeincreased critical thinking abilities, higher order thinking and deeper learning, mastery
of content, problem solving, team work and communication skills besides general

engagement and enjoyment of learning including systematic research in India.

The overall objectives of the learning outcomes-based curriculum framework are to:

.~ Help formulate graduate attributes, qualification descriptors, programme learning
outcomes and course learning outcomes that are expected to be demonstrated by the
holder of a qualification;

' Enable prospective students, parents, employers and others to understand the nature and
level of learning outcomes (knowledge, skills, attitudes and values) or attributes a
graduate of a programme should be capable of demonstrating on successful completion of

the programme of study.
Programme Educational Objectives (PEOSs):

PEO1Higher Education: Empower students to pursue higher studies in various fields
ofBiology and Chemistry.
PEO2Career: Enable students to pursue careers in Chemical, Biological and related fields
as demonstrated by professional success at positions within industry, government, or
academia.
PEO3Social responsibility: Enable students to exhibit professionalism, ethical attitude,
communication skills and team work in their profession.
Program Outcomes (POs):

The Learning Outcomes of the programme could be in consonance with the Bloom’s
Taxonomy, which includes —

1. Remember (Lower order)

2. Understand (Lower Order)

3. Apply (Lower Order)

4. Analyze (Higher Order)



5. Evaluate& Problem Solving (Higher Order)
6. Create (Higher Order)

PO1Critical thinking: Able to understand and utilize the principles of scientific enquiry,
think analytically, clearly and evaluate critically while solving problems and making
decisions during biological study.

PO2Effective communication: Able to formally communicate Scientific ideas and
investigations of the biology discipline to othersusing both oral and written
communication skills.

PO3Social interaction:Able to develop individual behaviourandinfluence society and social
structure.

PO4Effective citizenship: Able to work with a sense of responsibility towards social
awareness and follow the ethical standards in the society.

POS5Ethics: Ability to demonstrate and discuss ethical conduct in scientific activities.
POG6EnNvironment and Sustainability :Able to understand the impact of biological science
insocietal and environmental contexts and demonstrate the knowledge for sustainable
development.

PO7Self-directed and life-long learning: Able to recognize the need of life-long learning

and engage in research and self-education.



Domain Subject: ZOOLOGY
(Syllabus with Outcomes, Co-curricular Activities, References & Model Q.P

for Five Courses of 1, 2, 3, 4 & 5 Semesters)

“The domain subject “Zoology”, embracing the fields of Animal diversity, Cell biology,
Genetics, evolution, Animal physiology, Biochemistry, Embryology, Immunology,
Molecular biology and Ecology gives the student a broad understanding of faunal diversity,
various life processes involved in the development of an animal, its functioning, its response
to environmental stimuli, molecular basis of life, new technological approach towards life, an

insight for the lecturer into research and responsibility of the student towards environment”.



GENERAL CURRICULAR ACTIVITIES

» Lecturer-based:

1)

2)

3)

4)

5)

6)

Class-room activities: Organization of Group discussions, gquestion-answer sessions,
scientific observations, use of audio-visual aids, guidance programmes, examination
and evaluation work (scheduled and surprise tests), quizzes, preparation of question
banks, student study material, material for PG entrance examinations etc.

Library activities: Reading books and magazines taking notes from prescribed and
reference books and preparation of notes on lessons as per the syllabus; Reading
journals and periodicals pertaining to different subjects of study; Making files of
news-paper cuttings etc.

Lab activities: Organization of practicals, maintenance of lab attendance registers/log
registers, maintenance of glassware and chemicals

Activities in the Seminars, workshops and conferences: Organization of at least
one seminar/workshop/conference per academic year either on academic/research
aspects and inculcate research spirit among students

Research activities: Student study projects (General / RBPT model), Minor or Major
research projects, Research guidance to research scholars, Publication of research
articles/papers (at least one in 2 years) in UGC-recognized journals, Registration in
Vidwan/Orcid/Scopus/Web of Science

Smart Classroom Activities: Organization of Departmental WhatsApp groups, Ed
Modo groups/Google Class Rooms/Adobe Spark groups for quick delivery of the
subject; Preparation of Moocs content & presentation tube lessons by trained
lecturers; Using smart/digital/e- class rooms (mandarory) wherever present;

Utilization of youtube videos (subject to copy rights) etc.



» Student-based:

1) Class-room activities: Power point presentations, seminars, assignments

2) Library activities: Visit to library during library hour and preparation of notes

3) Lab activities: Maintenance of observation note book and record, keeping lab clean

and tidy

4) Activities in the Seminars, workshops and conferences:

Participation/presentationin seminar/workshop/conference

CO-CURRICULAR ACTIVITES

OBJECTIVES:

The co-curricular activities are aimed at strengthening the theoretical knowledge with

an activity related to the content taught in the class room. The aesthetic development,

character building, spiritual growth, physical growth, moral values, creativity of the student.

The different types of co-curricular activities relevant to Zoology domain are listed

below:

» Academic - based

Preparation of Charts/Clay or Thermocol Models
Debates, Essay Writing Competitions

Group Discussions

Departmental (Zoology) magazine

Formation of Book clubs

Animal album-making

Viva-Voce

> Lab/Research —based

Digital dissections
Field Visit/Excursions/Zoological Tours and submission of report
Training at research centres (aquaculture/apiculture/sericulture etc.)

Exposure to scientific instruments and hands-on experience

> Value - based

Organization of first-aid camp, swachhbharat, cleanliness week, girl-child

importance, Nutrition and health awareness etc.



» Observation of Days of National/International Importance

World Cancer Day (February 4™)

International Biological Diversity Day (May 22"

Darwin Day (February 12™)

World Turtle Day (May 23™)

National Science Day (Feb 28™)

World blood Donor Day (June 14™)

World Wildlife day (March 3)

World Zoonoses Day (July 6”‘)

National Vaccination Day (March 16™)

World Mosquito Day (August 20™)

World Health Day (April 7™)

World Turtle Day (May 23™)

Earth Day (April 22"

World Mosquito Day (August 20™)

Malaria Day (April 25™)

World Animal day (October 4™)

World Hepatitis Day (May 19™)

World Immunization Day (November 10™)




AP STATE COUNCIL OF HIGHER EDUCATION
w.e.f. 2020-21 (Revised in April, 2020)
ZOOLOGY - SEMESTER |
PAPER - I: ANIMAL DIVERSITY - BIOLOGY OF NONCHORDATES

HOURS: 60 (5X12) Max. Marks: 100

Course Outcomes: By the completion of the course the graduate should able to —

COo1

CO2

CO3

CO4

COs5

Describe general taxonomic rules on animal classification

Classify Protozoa to Coelenterata with taxonomic keys

Classify Phylum Platy hemninthes to Annelida phylum using examples from parasitic
adaptation and vermin composting

Describe Phylum Arthropoda to Mollusca using examples and importance of insects
and Molluscans

Describe Echinodermata to Hemi chordata with suitable examples and larval stages in

relation to the phylogeny

Learning objectives

To understand the taxonomic position of protozoa to helminthes.

To understand the general characteristics of animals belonging to protozoa to
hemichordata.

To understand the structural organization of animals phylum from protozoa to
hemichordata.

To understand the origin and evolutionary relationship of different phyla from
protozoa to hemichordata.

To understand the origin and evolutionary relationship of different phylum from

annelids to hemichordates.



ZOOLOGY SYLLABUS FOR | SEMESTER
PAPER - I: ANIMAL DIVERSITY - BIOLOGY OF NONCHORDATES
HOURS:60 (5X12) Max. Marks: 100

UNIT I
1.1  Principles of Taxonomy — Binomial nomenclature — Rules of nomenclature

1.2 Whittaker’s five kingdom concept and classification of Animal Kingdom.

Phylum Protozoa
1.3  General Characters and classification of protozoa up to classes with suitable
examples
1.4 Locomotion, nutrition and reproduction in Protozoans
1.5  Elphidium (type study)

UNIT 11

PhylumPorifera
2.1  General characters and classification up to classes with suitable examples
2.2 Skelton in Sponges
2.3 Canal system in sponges

PhylumCoelenterata
2.4  General characters and classification up to classes with suitable examples
2.5 Metagenesisin Obelia
2.6 Polymorphism in coelenterates
2.7  Corals and coral reefs

PhylumCtenophora :

2.8  General Characters and Evolutionary significance(affinities)

Unit— 111
PhylumPlatyhelminthes
3.1  General characters and classification up to classes with suitable examples

3.2 Life cycle and pathogenecity of Fasciola hepatica



3.3 Parasitic Adaptations in helminthes

Phylum Nemathelminthes
3.4 General characters and classification up to classes with suitable examples

3.5.  Life cycle and pathogenecity of Ascarislumbricoides

Unit- 1V

Phylum Annelida
4.1  General characters and classification up to classes with suitable examples
4.2 Evolution of Coelom and Coelomoducts
4.3  Vermiculture - Scope, significance, earthworm species, processing,

Vermicompost, economic importance of vermicompost

Phylum Arthropoda
4.4  General characters and classification up to classes with suitable examples
4.5  Vision and respiration in Arthropoda
4.6 Metamorphosis in Insects
4.7 Peripatus - Structure and affinities

4.8 Social Life in Bees and Termites

Unit-V
Phylum Mollusca
5.1  General characters and classification up to classes with suitable examples
5.2  Pearl formation in Pelecypoda

5.3 Sense organs in Mollusca

PhylumEchinodermata
5.4  General characters and classification up to classes with suitable examples
5.5  Water vascular system in star fish

5.6 Larval forms of Echinodermata

PhylumHemichordata
5.7  General characters and classification up to classes with suitable examples



5.8  Balanoglossus - Structure and affinities

Co-curricular activities (suggested)
Preparation of chart/model of phylogenic tree of life, 5-kingdom classification, Elphidium
life cycle etc.
Visit to Zoology museum or Coral island as part of Zoological tour
Charts on life cycle of Obelia, polymorphism, sponge spicules
Clay models of canal system in sponges
Preparation of charts on life cycles of Fasciolaand Ascaris

Visit to adopted village and conducting awareness campaign on diseases, to people as part
of Social Responsibility.

Plaster-of-paris or Thermocol model of Peripatus

Construction of a vermicompost in each college, manufacture of manure by students and

donating to local farmers
Models of compound eye, bee hive and terminarium (termitaria) by students

Visit to apiculture centre and short-term training as part of apprenticeship programme of
the govt. Of Andhra Pradesh

Chart on pearl forming layers using clay or Thermocol

Visit to a pearl culture rearing industry/institute

Live model of water vascular system

Phylogeny chart on echinoderm larvae and their evolutionary significance

Preparation of charts depicting the feeding mechanism, 3 coeloms, tornaria larva etc., of

Balanoglossus



REFERENCE BOOKS

1. L.H. Hyman ‘The Invertebrates’ Vol I, Il and V. — M.C. Graw Hill Company Ltd.
2. Kotpal, R.L. 1988 - 1992 Protozoa, Porifera, Coelenterata, Helminthes,
Arthropoda, Mollusca, Echinodermata. Rastogi Publications, Meerut.

3. E.L. Jordan and P.S. Verma ‘Invertebrate Zoology’ S. Chand and Company.

4. R.D. Barnes ‘Invertebrate Zoology’ by: W.B. Saunders CO., 1986.

5. Barrington. E.J.W., ‘Invertebrate structure and Function’ by ELBS.

6 P.S. Dhami and J.K. Dhami. Invertebrate Zoology. S. Chand and Co. New Delhi.
7. Parker, T.J. and Haswell‘A text book of Zoology’ by, W.A., Mac Millan Co.
London.

8. Barnes, R.D. (1982). Invertebrate Zoology, V Edition”



ZOOLOGY MODEL PAPER FOR | SEMESTER

ZOOLOGY - PAPER - |

ANIMAL DIVERSITY - BIOLOGY OF NONCHORDATES

Time : 3 hrs Max. Marks : 75
I. Answer any FIVE of the following : 5x5=25
Draw labeled diagrams wherever necessary
1.
2.
3.
4,
5.
6.
1.
8.
Il. Answer any FIVE of the following: 5x10=50
Draw labeled diagrams wherever necessary
9.
OR
10.
OR
11.
OR
12.

OR



13.

OR

googg



ZOOLOGY PRACTICAL SYLLABUS FOR | SEMESTER
ZOOLOGY - PAPER -1
ANIMAL DIVERSITY - BIOLOGY OF NONCHORDATES
Periods: 24 Max. Marks: 50

Learning Outcomes:

e To understand the importance of preservation of museum specimens
e To identify animals based on special identifying characters
e To understand different organ systems through demo or virtual dissections

e To maintain a neat, labeled record of identified museum specimens

Syllabus :

1. Study of museum slides / specimens / models (Classification of animals up to orders)

Protozoa: Amoeba, Paramoecium, Paramoecium Binary fission and Conjugation,
Vorticella, Entamoebahistolytica, Plasmodium vivax

Porifera: Sycon, Spongilla, Euspongia, Sycon- T.S & L.S, Spicules, Gemmule
Coelenterata: Obelia — Colony & Medusa, Aurelia, Physalia, Velella, Corallium,
Gorgonia, Pennatulav.

Platyhelminthes: Planaria, Fasciola hepatica, Fasciolalarval forms — Miracidium,
Redia, Cercaria, Echinococcusgranulosus, Taeniasolium,
Schistosomahaematobiumvii.

Nemathelminthes: Ascaris(Male & Female), Drancunculus, Ancylostoma,
Wuchereria

Annelida: Nereis, Aphrodite, Chaetopteurs, Hirudinaria, Trochophore larva
Arthropoda: Cancer, Palaemon, Scorpion, Scolopendra, Sacculina, Limulus,
Peripatus, Larvae - Nauplius, Mysis, Zoea, Mouth parts of male &female Anopheles
and Culex, Mouthparts of Housefly and Butterfly. xiii.

Mollusca: Chiton, Pila, Unio, Pteredo, Murex, Sepia, Loligo, Octopus, Nautilus,

Glochidium larva



Echinodermata: Asterias, Ophiothrix, Echinus, Clypeaster, Cucumaria, Antedon,
Bipinnaria larva
Hemichordata: Balanoglossus, Tornaria larva

2. Dissections:
1. Prawn: Appendages, Digestive system, Nervous system, Mounting of Statocyst
2. Insect Mouth Parts
3. Laboratory Record work shall be submitted at the time of practical e
amination
4. An “Animal album” containing photographs, cut outs, with appropriate write up
about the above mentioned taxa. Different taxa/ topics may be given to different sets
of students for this purpose

5. Computer - aided techniques should be adopted or show virtual dissections

RFERENCEMANUALS:
1. Practical Zoology- Invertebrates S.S. Lal
2. Practical Zoology - Invertebrates P.S. Verma
3. Practical Zoology - Invertebrates K.P. Kurl
4. Ruppert and Barnes (2006) Invertebrate Zoology,8™ Edition, Holt Saunders

International Edition



AP STATE COUNCIL OF HIGHER EDUCATION
w.e.f. 2020-21 (Revised in April, 2020)
ZOOLOGY -SEMESTER 11
PAPER - I1: ANIMAL DIVERSITY - BIOLOGY OF CHORDATES
HOURS :60 (5X12) Max. Marks:100

Course Outcomes:

CO1
CO2
CO3
CO4
CO5

By the completion of the course the graduate should able to -

Describe general taxonomic rules on animal classification of chordates
Classify Protochordata to Mammalia with taxonomic keys
Understand Mammals with specific structural adaptaions
Understand the significance of dentition and evolutionary significance
Understand the origin and evolutionary relationship of different phyla from

Prochordata to mammalia.

Learning objectives

1.

To understand the animal kingdom .

2. To understand the taxonomic position of Protochordata to Mammalia.

3. Tounderstand the general characteristics of animals belonging to Fishes to Reptilians.
4,
5

. To understand the taxonomic position of Protherian mammals.

To understand the body organization of Chordata.



ZOOLOGY SYLLABUS FOR Il SEMESTER
PAPER - II: ANIMAL DIVERSITY —BIOLOGY OF CHORDATES
HOURS: 60 (5X12) Max. Marks: 100

Unit_- |

1.1  General characters and classification of Chordata upto classes

1.2 Protochordata- Salient features of Cephalochordata, Affinities of Cephalochordata.
1.3 Salient features of Urochordata

1.4 Structure and life history of Herdmania

1.5  Retrogressive metamorphosis —Process and Significance

Unit- 11

2.1  Cyclostomata, General characters, Comparison ofPetromyzon and Myxine

2.2  Pisces: General characters of Fishes

2.3 Scoliodon: External features, Digestive system, Respiratory system, Structure and
function of Heart, Structure and functions of the Brain.

2.4 Migration in Fishes

2.5  Types of Scales

2.6 Dipnoi

Unit - 111

3.1  General characters of Amphibia

3.2  Classification of Amphibiaup to orders with examples.

3.3 Ranahexadactyla: External features, Digestive system, Respiratory system, Structure
and function of Heart, structure and functions of the Brain

3.4 Reptilia: General characters of Reptilia, Classification of Reptilia upto orders
withexamples

3.5  Calotes:External features, Digestive system, Respiratory system, Structure and
function of Heart, structure and function of Brain

3.6. Identification of Poisonous snakes and Skull in reptiles



Unit- IV

4.1  Aves General characters of Aves

4.2  Columba livia: External features, Digestive system, Respiratory system, Structure
and function of Heart, structure and function of Brain

4.3  Migration in Birds

4.4  Flight adaptation in birds

Unit - V

51  General characters of Mammalia

5.2  Classification of Mammalia upto sub - classes with examples

5.3  Comparision of Prototherians, Metatherians and Eutherians

5.4 Dentition in mammals

Co-curricular activities (suggested)

Preparation of charts on Chordate classification (with representative animal photos) and
retrogressive metamorphosis

Thermocol or Clay models of Herdmania and Amphioxus

Visit to local fish market and identification of local cartilaginous and bony fishes
Maintaining of aquarium by students

Thermocol model of fish heart and brain

Preparation of slides of scales of fishes

Visit to local/nearby river to identify migratory fishes and prepare study notes

Preparation of Charts on above topics by students (Eg: comparative account of vertebrate
heart/brain/lungs, identification of snakes etc.)

Collecting and preparation of Museum specimens with dead frogs/snakes/lizards etc.,
and/or their skeletons

Additional input on types of snake poisons and their antidotes (student activity).
Collection of bird feathers and submission of report on Plumology

Taxidermic preparation of dead birds for Zoology museum

Map pointing of prototherian and metatherian mammals

Chart preparation for dentition in mammals



REFERENCE BOOKS

e J.Z.Young, 2006. The life of vertebrates. (The Oxford University Press, New Delhi).
646 pages. Reprinted
e Arumugam, N. Chordate Zoology, Vol. 2. SarasPlublication. 278 pages. 200 figs.

e A.J. Marshall, 1995. Textbook of zoology, Vertebrates. (The McMillan Press Ltd.,
UK). 852 pages. (Revised edition of Parker &Haswell, 1961).

e M. EkambaranathaAyyar, 1973. A manual of zoology. Part Il. (S. ViswanathanPvt.
Ltd., Madras).

e P.S. Dhami& J.K. Dhami, 1981. Chordate zoology. (R. Chand & Co.). 550 pages.

e Gurdarshan Singh & H. Bhaskar, 2002. Advanced Chordate Zoology. Campus Books,
6 Vols., 1573 pp., tables, figs.

e AK. Sinha, S. Adhikari& B.B. Ganguly, 1978. Biology of animals. Vol. 1I.
Chordates. (New Central Book Agency, Calcutta). 560 pages.

e R.L.Kotpal, 2000. Modern textbook of zoology, Vertebrates. (Rastogi Publ., Meerut).
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e Sandhu, G.S. & H. Bhaskar, H. 2004. Textbook of Chordate Zoology. Campus Books,
2 vols., xx, 964 p., figs.

e Veena, 2008. Lower Chordata. (Sonali Publ.), 374 p., tables, 117 figs.



ZOOLOGY MODEL PAPER FOR Il SEMESTER

ZOOLOGY - PAPER - 11

ANIMAL DIVERSITY - BIOLOGY OF CHORDATES

Time: 3 hrs Max. Marks: 75

I. Answer any FIVE of the following: 5x5=25
Draw labeled diagrams wherever necessary
1. Amphioxus
2. Placoid scale
3. Quill feather
4. Prototheria
5. Anadromous migration
6. Draco
7.Emu
8. Apoda

Il. Answer any FIVE of the following: 5x10=50
Draw labeled diagrams wherever necessary
9. Explain the life history of Herdmania
OR
Explain the origin and general characters of chordates
10. Compare the characters of Petromyzon and Myxine
OR
Describe the structure of heart of Scoliodon
11. Describe the brain of Ranahexadactyla
OR
Explain the external features of Calotes
12. Write an essay on flight adaptations in birds
OR
Explain the respiratory system of Columba livia

13. Compare the characters of Metatheria and Eutheria



OR

Write an essay on dentition in mammals

oooon



ZOOLOGY PRACTICAL SYLLABUS FOR Il SEMESTER
ZOOL OGY - PAPER - 11
ANIMAL DIVERSITY - BIOLOGY OF CHORDATES

Periods: 24 Max. Marks: 50

Learning Outcomes:

To understand the taxidermic and other methods of preservation of chordates
To identify chordates based on special identifying characters

To understand internal anatomy of animals through demo or virtual dissections, thus
directing the student for “empathy towards the fellow living beings”

To maintain a neat, labeled record of identified museum specimens

OBSERVATION OF THE FOLLOWING SLIDES / SPOTTERS / MODELS

6.
7.

Protochordata :Herdmania, Amphioxus, Amphioxus T.S through pharynx.
Cyclostomata :Petromyzon and Myxine.

Pisces : Pristis, Torpedo, Hippocoampus ,Exocoetus, Echeneis, Labeo, Catla,
Clarius,Channa, Anguilla.

Amphibia :1chthyophis, Amblystoma, Axolotl larva, Hyla,

Reptilia: Draco, Chamaeleon, Uromastix,, Testudo, Trionyx, Russels viper, Naja,
Krait, Hydrophis, Crocodile.

Aves : Psittacula, Eudynamis, Bubo, Alcedo.

Mammalia: Ornithorhynchus,Pteropus,Funambulus.

Dissections-

1. ScoliodonlX and X, Cranial nerves

2. ScoliodonBrain

3. Mounting of fish scales

Note: 1. Dissections are to be demonstrated only by the faculty or virtual.

2.Laboratory Record work shall be submitted at the time of practical examination.



REFERENCE BOOKS:

1. S.S.Lal, Practical Zoology — Vertebrata
2. P.S.Verma, A manual of Practical Zoology — Chordata



AP STATE COUNCIL OF HIGHER EDUCATION
w.e.f. 2020-21 (Revised in April, 2020)
ZOOLOGY - SEMESTER 11
PAPER - I11: CELL BIOLOGY, GENETICS, MOLECULAR BIOLOGY AND
EVOLUTION
HOURS:60 (5X12) Max. Marks:100

Course Outcomes:

The overall course outcome is that the student shall develop deeper understanding of
what life is and how it functions at cellular level. This course will provide students with a
deep knowledge in Cell Biology, Animal Biotechnology and Evolution and by the
completion of the course the graduate shall able to —

CO1 To understand the basic unit of the living organisms and to differentiate the organisms
by their cell structure.

CO2 Describe fine structure and function of plasma membrane and different cell organelles
of eukaryotic cell.

CO3 To understandthe history of origin of branch of genetics, gain knowledge on heredity,
interaction of genes, various types of inheritance patterns existing in animals

CO4 Acquiring in-depth knowledge on various of aspects of genetics involved in sex
determination, human karyotyping and mutations of chromosomes resulting in various
disorders

CO5 Understand the central dogma of molecular biology and flow of genetic information
from DNA to proteins.

CO6 Understand the principles and forces of evolution of life on earth, the process of
evolution of new species and apply the same to develop new and advanced varieties

of animals for the benefit of the society



Learning Objectives

To understand the origin of cell and distinguish between prokaryotic and
eukaryotic cell

To understand the role of different cell organelles in maintenance of life
activities

To provide the history and basic concepts of heredity, variations and gene
interaction

To enable the students distinguish between polygenic, sex-linked, and multiple
allelic modes of inheritance.

To acquaint student with basic concepts of molecular biology as to how
characters are expressed with a coordinated functioning of replication,
transcription and translation in all living beings

To provide knowledge on origin of life, theories and forces of evolution

To understand the role of variations and mutations in evolution of organisms



ZOOLOGY SYLLABUS FOR 111 SEMESTER

PAPER - 111: CELL BIOLOGY, GENETICS, MOLECULAR BIOLOGY AND

EVOLUTION
HOURS: 60 (5X12) Max. Marks: 100
Unit- 1| Cell Biology
1.1 Definition, history, prokaryotic and eukaryotic cells, virus, viroids, mycoplasma
1.2 Electron microscopic structure of animal cell.
1.3 Plasma membrane —Models and transport functions of plasma membrane.
AStructure and functions of Golgi complex, Endoplasmic Reticulum and Lysosomes
1.5 Structure and functions of Ribosomes, Mitochondria, Nucleus, Chromosomes
(Note: 1. General pattern of study of each cell organelle — Discovery, Occurrence,
Number, Origin, Structure and Functions with suitable diagrams)
2. Need not study cellular respiration under mitochondrial functions)
Unit- 11 Genetics - |
2.1 Mendel’s work on transmission of traits
2.2  Gene Interaction — Incomplete Dominance, Codominance, Lethal Genes
2.3 Polygenes (General Characteristics & examples); Multiple Alleles (General
Characteristics and Blood group inheritance
2.4  Sex determination (Chromosomal, Genic Balance, Hormonal, Environmental
and Haplo-diploidy types of sex determination)
2.5  Sex linked inheritance (X-linked, Y-linked & XY-linked inheritance)
Unit— 11 Genetics - 11
3.1  Mutations & Mutagenesis
3.2  Chromosomal Disorders (Autosomal and Allosomal)
3.3 Human Genetics — Karyotyping, Pedigree Analysis (basics)
3.4 Basics on Genomics and Proteomics
UNIT IV: Molecular Biology

4.1 Central Dogma of Molecular Biology



4.2 Basic concepts of -
a. DNA replication — Overview (Semi-conservative mechanism, Semi-
discontinuous mode, Origin & Propagation of replication fork)
b. Transcription in prokaryotes — Initiation, Elongation and Termination, Post-
transcriptional modifications (basics)
c. Translation — Initiation, Elongation and Termination

4.3 Gene Expression in prokaryotes (Lac Operon); Gene Expression in eukaryotes

Unit-V

5.1 Origin of life

5.2 Theories of Evolution: Lamarckism, Darwinism, Germ PlasmTheroy, Mutation
Theory

5.3Neo-Darwinism: Modern Synthetic Theory of Evolution, Hardy-Weinberg
Equilibrium

5.4Forces of Evolution: Isolating mechanisms, Genetic Drift, Natural Selection,

Speciation

Co-curricular activities (Suggested)

Model of animal cell

Working model of mitochondria to encourage creativity among students

Photo album of scientists of cell biology

Charts on plasma membrane models/cell organelles

Observation of Mendelian / Non-Mendelian inheritance in the plants of college botanical
garden or local village as a student study project activity

Observation of blood group inheritance in students, from their parents and grand parents
Karyotyping and preparation of pedigree charts for identifying diseases in family history
Charts on chromosomal disorders

Charts on central dogma/lac operon/genetic code

Model of semi-conservative model of DNA replication

Model of tRNA and translation mechanism

Power point presentation of transcription or any other topic by students

Draw geological time scale and highlight important events along the time line



e Chart on industrial melanism to teach directed selection, Darwin’s finches to teach
genetic drift, collection of data on weight of children born in primary health centres to
teach stabilizing selection etc.



REFERENCES:
1. Lodish, Berk, Zipursky, Matsudaria, Baltimore, Darnell ‘Molecular Cell Biology’
W.H.Freeman and company New York.
Cell Biology by De Robertis
Bruce Alberts, Molecular Biology of the Cell
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Varma & Aggarwal, Cell Biology
C.B. Pawar, Cell Biology
Gardner, E.J., Simmons, M.J., Snustad, D.P. (2008).Principles of Genetics. VIII
Edition. Wiley India.
8. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley
and Sons Inc.
9. Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics. X Edition.
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10. Russell, P. J. (2009). Genetics- A Molecular Approach. 111 Edition. Benjamin
Cummings.

11. Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C. and Carroll, S.B. Introduction to
Genetic Analysis. IX Edition. W. H. Freeman and Co.

12. Ridley, M. (2004). Evolution. Il Edition. Blackwell Publishing
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14. Instant Notes in Molecular Biology by Bios scientific publishers and Viva Books
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Cummings.

17. Douglas, J. Futuyma (1997). Evolutionary Biology. Sinauer Associates.

18. Minkoff, E. (1983). Evolutionary Biology. Addison-Wesley.

19. James D. Watson, Nancy H. Hopkins ‘Molecular Biology of the Gene’

20. Jan M. Savage. Evolution, 2nd ed, Oxford and IBH Publishing Co., New Delhi.

21. Gupta P.K., ‘Genetics



ZOOLOGY MODEL PAPER FOR 111 SEMESTER
ZOOL OGY - PAPER - 111
CELL BIOLOGY, GENETICS, MOLECULAR BIOLOGY AND EVOLUTION

Time : 3 hrs Max. Marks : 75
I. Answer any FIVE of the following : 5x5=25
Draw labeled diagrams wherever necessary
1.
2.
3.
4,
5.
6.
7.
8.
Il. Answer any FIVE of the following: 5x10=50
Draw labeled diagrams wherever necessary
9.
OR
10.
OR
11.
OR
12.
OR

13.
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ZOOLOGY PRACTICAL SYLLABUS FOR 111 SEMESTER
ZOOLOGY - PAPER - 111
CELL BIOLOGY, GENETICS, MOLECULAR BIOLOGY AND EVOLUTION
Periods: 24 Max. Marks: 50

Learning Objectives:
e Acquainting and skill enhancement in the usage of laboratory microscope
e Hands-on experience of different phases of cell division by experimentation
e Develop skills on human karyotyping and identification of chromosomal
disorders
e To apply the basic concept of inheritance for applied research
e To get familiar with phylogeny ad geological history of origin & evolution of

animals
I. Cell Biology
1. Preparation of temporary slides of Mitotic divisions with onion root tips
2. Observation of various stages of Mitosis and Meiosis with prepared slides
3. Mounting of salivary gland chromosomes of Chiranomous
Il. Genetics
1. Study of Mendelian inheritance using suitable examples and problems
2. Problems on blood group inheritance and sex linked inheritance

3. Study of human karyotypes (Down’s syndrome, Edwards, syndrome, Patau

syndrome, Turner’s syndrome and Klinefelter syndrome)
I11. Evolution
1. Study of fossil evidences
2. Study of homology and analogy from suitable specimens and pictures
3. Phylogeny of horse with pictures
4. Study of Genetic Drift by using examples of Darwin’s finches (pictures)

5. Visit to Natural History Museum and submission of report



REFERENCE BOOKS

1. Burns GW. 1972. The Science of Genetics. An Introduction to Heredity. Mac Millan
Publ. Co.Inc.

2. Gardner EF. 1975. Principles of Genetics. John Wiley & Sons, Inc. New York.

3. Harth and Jones EW. 1998. Genetics — Principles and Analysis. Jones and BarHett Publ.

Boston.

4. Levine L. 1969. Biology of the Gene. Toppan.

5. Pedder 1J. 1972. Genetics as a Basic Guide. W. Norton & Company, Inc.
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AP STATE COUNCIL OF HIGHER EDUCATION
w.e.f. 2020-21 (Revised in April, 2020)
ZOOLOGY - SEMESTER IV
PAPER - IV: ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND
EMBRYOLOGY
HOURS : 60 (5X12) Max. Marks: 100

Course Outcomes:

This course will provide students with a deep knowledge in Physiology, Cellular
metabolism and Molecular Biology and by the completion of the course the graduate shall

able to —

CO1 Understand the functions of important animal physiological systems including

digestion, cardio-respiratory and renal systems.

CO2 Understand the muscular system and the neuro-endocrine regulation of animal
growth, development and metabolism with a special knowledge of hormonal control of

human reproduction.

CO3 Describe the structure, classification and chemistry of biomolecules and enzymes

responsible for sustenance of life in living organisms

CO4 Develop broadunderstanding the basic metabolic activities pertaining to the

catabolism and anabolism of various biomolecules

CO5 Describe the key events in early embryonic development starting from the formation

of gametes upto gastrulation and formation of primary germ layers.



Learning Objectives

To achieve a thorough understanding of various aspects of physiological
systems and their functioning in animals.

To instil the concept of hormonal regulation of physiology, metabolism and
reproduction in animals.

To understand the disorders associated with the deficiency of hormones

To demonstrate a thorough knowledge of the intersection between the
disciplines of Biology and Chemistry.

To provide insightful knowledge on the structure and classification of
carbohydrates, proteins, lipids and enzymes

To demonstrate an understanding of fundamental biochemical principles such
as the function of biomolecules, metabolic pathways and the regulation of
biochemical processes

To make students gain proficiency in laboratory techniques in biochemistry
and orient them to apply the scientific method to the processes of

experimentation and hypothesis testing.



ZOOLOGY SYLLABUS FOR IV SEMESTER
PAPER - IV: ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND
EMBRYOLOGY
HOURS: 60 (5X12) Max. Marks: 100

UNIT I Animal Physiology - |

1.1 Process of digestion and assimilation

1.2 Respiration - Pulmonary ventilation, transport of oxygen and CO;
(Note: Need not study cellular respiration here)

1.3 Circulation - Structure and functioning of heart, Cardiac cycle
1.4 Excretion - Structure and functions of kidney urine formation, counter current

Mechanism

UNIT I Animal Physiology - 11
2.1Nerve impulse transmission - Resting membrane potential, origin and
propagation of action potentials along myelinated and non-myelinated nerve
fibers
2.2Muscle contraction - Ultra structure of muscle, molecular and chemical basis of
muscle contraction
2.3 Endocrine glands - Structure, functions of hormones of pituitary, thyroid,
parathyroid, adrenal glands and pancreas

2.4 Hormonal control of reproduction in a mammal

UNIT I Cellular Metabolism — I (Biomolecules)
3.1 Carbohydrates - Classification of carbohydrates. Structure of glucose
3.2 Proteins - Classification of proteins. General properties of amino acids
3.3 Lipids - Classification of lipids
3.4 Enzymes: Classification and Mechanism of Action

UNITIV Cellular Metabolism — 11
4.1 Carbohydrate Metabolism - Glycolysis, Krebs cycle, Electron Transport Chain,
Glycogen metabolism, Gluconeogenesis

4.2 Lipid Metabolism — B-oxidation of palmitic acid



4.3 Protein metabolism - Transamination, Deamination and Urea Cycle

Unit-V Embryology

5.1  Gametogenesis

5.2 Fertilization

5.3  Types of eggs

54  Types of cleavages

5.5 Development of Frog upto formation of primary germ layers

Co-curricular activities (Suggested)

Chart on cardiac cycle, human lung, kidney/nephron structure etc.

Working model of human / any mammalian heart.

Chart of sarcomere/location of endocrine glands in human body

Chart affixing of photos of people suffering from hormonal disorders

Student study projects such as identification of incidence of hormonal disorders in the
local primary health centre, studying the reasons thereof and measures to curb or any
other as the lecturer feels good in nurturing health awareness among students

Chart on structures of biomolecules/types of amino acids (essential and non-
essential)Chart preparation by students on Glycolysis / kreb’s cycle/urea cycle etc.

Model of electron transport chain

Preparation of models of different types of eggs in animals

Chart on frog embryonic development, fate map of frog blastula, cleavage etc.
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Press.

Gilbert SF. 2006. Developmental Biology, 8" Edition. Sinauer Associates Inc.,
Publishers,Sunderland, USA.

Longo FJ. 1987. Fertilization. Chapman & Hall, London.

Rastogi VB and Jayaraj MS. 1989. Developmental Biology.KedaraNath Ram Nath
Publishers, Meerut, Uttar Pradesh.

Schatten H and Schatten G. 1989. Molecular Biology of Fertilization. Academic

Press, New York.



ZO0OLOGY MODEL PAPER FOR IV SEMESTER

ZOOLOGY - PAPER - IV

ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY

Time : 3 hrs Max. Marks : 75
I. Answer any FIVE of the following : 5x5=25
Draw labeled diagrams wherever necessary
1.
2.
3.
4,
5.
6.
1.
8.
Il. Answer any FIVE of the following: 5x10=50
Draw labeled diagrams wherever necessary
9.
OR
10.
OR
11.
OR
12.

OR
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ZOOLOGY PRACTICAL SYLLABUS FOR IV SEMESTER
ZOOLOGY - PAPER - 1V
ANIMAL PHYSIOLOGY, CELLULAR METABOLISM AND EMBRYOLOGY
Periods: 24 Max. Marks: 50

Learning Objectives:
e ldentification of an organ system with histological structure
e Deducing human health based on the information of composition of blood cells
e Demonstration of enzyme activity in vitro
e Identification of various biomolecules of tissues by simple colorimetric methods and
also quantitative methods

e Identification of different stages of earl embryonic development in animals

I. ANIMAL PHYSIOLOGY

1. Qualitative tests for identification of carbohydrates, proteins and fats
2. Study of activity of salivary amylase under optimum conditions

3. T.S. of duodenum, liver, lung, kidney, spinal cord, bone and cartilage

4. Differential count of human blood

Il. CELLULAR METABOLISM

1. Estimation of total proteins in given solutions by Lowry’s method.
2. Estimation of total carbohydrate by Anthrone method.

3. Qualitative tests for identification of ammonia, urea and uric acid

4. Protocol for Isolation of DNA in animal cells

I11. EMBRYOLOGY
1. Study of T.S. of testis, ovary of a mammal
2. Study of different stages of cleavages (2, 4, 8 cell stages)

3. Construction of fate map of frog blastula

REFERENCE BOOKS:



Harper’s Illustrated Biochemistry
Cell and molecular biology: Concepts & experiments. VI Ed. John Wiley &sons. Inc.
Lab Manual on Blood Analysis and Medical Diagnostics, S. Chand and Co. Ltd.

Laboratory techniques by Plummer



AP STATE COUNCIL OF HIGHER EDUCATION
w.e.f. 2020-21 (Revised in April, 2020)
ZOOLOGY - SEMESTER IV
COURSE -5: IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY

HOURS : 60 (5X12) Max. Marks: 100

Course Outcomes:

This course will provide students with a deep knowledge in immunology, genetics,

embryology and ecology and by the completion of the course the graduate shall able to —

CO1 To get knowledge of the organs of Immune system, types of immunity, cells and
organs of immunity.
CO2 To describe immunological response as to how it is triggered (antigens) and regulated
(antibodies)
CO3 Understand the applications of Biotechnology in the fields of industry and agriculture
including animal cell/tissue culture, stem cell technology and genetic engineering.
CO4 Get familiar with the tools and techniques of animal biotechnology.
Learning Objectives
e To trace the history and development of immunology
e To provide students with a foundation in immunological processes
e To be able to compare and contrast the innate versus adaptive immune systems
and humoral versus cell-mediated immune responses
e Understand the significance of the Major Histo compatibility Complex in terms
ofimmune response and transplantation
e To provide knowledge on animal cell and tissue culture and their preservation
e To empower students with latest biotechnology techniques like stem cell
technology, genetic engineering, hyridoma technology, transgenic technology and
their application in medicine and industry for the benefit of living organisms
e To explain in vitro fertilization, embryo transfer technology and other
reproduction manipulation methodologies.
e To get insight in applications or recombinant DNA technology in agriculture,

production of therapeutic proteins.



e To understand principles of animal culture, media preparation.



ZOOLOGY SYLLABUS FOR SEMESTER - IV

COURSE -5: IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY

HOURS : 60 (5X12) Max. Marks: 100
Unit - | Immunology - I (Overview of Immune system)
1.1 Introduction to basic concepts in Immunology
1.2 Innate and adaptive immunity, Vaccines and Immunization programme
1.3 Cells of immune system
1.4 Organs of immune system
Unit- 11 Immunology - Il (Antigens, Antibodies, MHC and Hypersensitivity)
2.1  Antigens: Basic properties of antigens, B and T cell epitopes, haptens and
adjuvants; Factors influencing immunogenicity
2.2 Antibodies: Structure of antibody, Classes and functions of antibodies
2.3 Structure and functions of major histo compatibility complexes
2.4  Exogenous and Endogenous pathways of antigen presentation and processing
2.5  Hypersensitivity — Classification and Types
Unit— Il Techniques
2.1  Animal Cell, Tissue and Organ culture media: Natural and Synthetic media,
2.2  Cell cultures: Establishment of cell culture (primary culture, secondary
culture, types of cell lines; Protocols for Primary Cell Culture); Established
Cell lines (common examples such as MRC, HeLa, CHO, BHK, Vero); Organ
culture; Cryopreservation of cultures
2.3 Stem cells: Types of stem cells and applications
2.4 Hybridoma Technology: Production & applications of Monoclonal antibodies
(mADb)
Unit— 1V Applications of Animal Biotechnology



3.1  Genetic Engineering: Basic concept, Vectors, Restriction Endonucleases
andRecombinant DNA technology

3.2 Gene delivery: Microinjection, electroporation, biolistic method (gene
gun),liposome and viral-mediated gene delivery

3.3 Transgenic Animals: Strategies of Gene transfer; Transgenic - sheep, - fish;
applications

3.4 Manipulation of reproduction in animals: Artificial Insemination, In vitro

fertilization, super ovulation, Embryo transfer, Embryo cloning

Unit-V

1.1.  PCR: Basics of PCR.
4.2  DNA Sequencing: Sanger’s method of DNA sequencing- traditional and
automated sequencing (2 hrs)
4.3  Hybridization techniques: Southern, Northern and Western blotting
4.4  DNA fingerprinting: Procedure and applications
4.5 Applications in Industry and Agriculture: Fermentation: Different
types of Fermentation and Downstream processing; Agriculture: Monoculture

in fishes, polyploidy in fishes

Co-curricular activities (suggested)

Organizing awareness on immunization importance in local village in association with
NCC and NSS teams

Charts on types of cells and organs of immune system

Student study projects on aspects such as — identification of allergies among students
(hypersensitivity), blood groups in the class (antigens and antibodies duly reported) etc.,
as per the creativity and vision of the lecturer and students

Visit to research laboratory in any University as part of Zoological tour and exposure and/
or hands-on training on animal cell culture.

Visit to biotechnological laboratory in University or any central/state institutes and create
awareness on PCR, DNA finger printing and blot techniques or Visit to a fermentation

industry or Visit to a local culture pond and submit report on culture of fishes etc.



REFERENCE BOOKS

1. Immunology by Ivan M. Riott

2. Immunology by Kubey
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ZOOLOGY MODEL PAPER FORV SEMESTER
COURSE - 5: IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY

Time: 3 hrs Max. Marks: 75
I. Answer any FIVE of the following: 5x5=25
Draw labeled diagrams wherever necessary
1.
2.
3.
4,
5.
6.
1.
8.
Il. Answer any FIVE of the following: 5x10=50
Draw labeled diagrams wherever necessary
9.
OR
10.
OR
11.
OR
12.
OR
13.

OR
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ZOOLOGY PRACTICAL SYLLABUS FOR YV SEMESTER
COURSE -5: IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY

Periods: 24 Max. Marks: 50

Learning Objectives:

Acquainting student with immunological techniques vis-a-vis theory taught in the
class room
Interconnect the theoretical and practical knowledge of immunity with the outer world

for the development of a healthier life.
Demonstrate basic laboratory skills necessary for Biotechnology research

Promoting application of the lab techniques for taking up research in higher studies

IMMUNOLOGY

1. Demonstration of lymphoid organs (as per UGC guidelines)

2. Histological study of spleen, thymus and lymph nodes (through prepared slides)

3. Blood group determination

4. Demonstration of

a. ELISA

b. Immunoelectrophoresis

I1. Animal biotechnology
1. DNA quantification using DPA Method.
2. Techniques: Western Blot, Southern Hybridization, DNA Fingerprinting

3. Separation, Purification of biological compounds by paper, Thin-layer and Column

chromatography

4. Cleaning and sterilization of glass and plastic wares for cell culture.

5. Preparation of culture media.

REFERENCE BOOKS
1. Immunology Lab Biology 477 Lab Manual; Spring 2016 Dr. Julie Jameson



2. Practical Immunology A Laboratory Manual; LAP LAMBERT Academic
Publishing
3. Manual of laboratory experiments in cell biology by Edward, G

4. Laboratory Techniques by Plummer
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ANDHRAPRADESHSTATECOUNCILOFHIGHEREDUCATION
(A Statutory body of the Government of Andhra Pradesh)
REVISED UG SYLLABUS UNDER CBCS
(Implemented from Academic Year - 2020-21)
PROGRAMME: FOUR YEAR B.SC. (Hons)
Domain Subject: ZOOLOGY
Skill Enhancement Courses (SECs) for Semester V, from 2022-23
(Syllabus with Learning Outcomes, References, Co-curricular Activities & Model Q.P. Pattern)

Structure of SECs for Semester—V
(To choose one pair from the four alternate pairs of SECs)

Univ | Course Name of Course Hours/Wee| Credits Marks
Code |Number k Theory+ A0 TSem End
Theory |Practical FW- 05 T+P
6&7 +Practical
SUSTAINABLE AQUACULTURE 25
POST HARVEST TECHNOLOGY 25
TA OF FISH AND FISHERIES 3+3 3+2 75+50
OR
LIVE STOCK MANAGEMENT-I 25
6B | (BIOLOGY OF DAIRY ANIMALS | 373 3+2 75+50
EIVE STOCK-MANAGEMENT -II 75
7B (DAIRY PRODUCTION AND 343 3+2 75450
MANAGEMENT)
OR
POULTRY MANAGEMENT-1 25
POULTRY MANAGEMENT- 11 75
7C (POULTRY PRODUCTION AND 3+3 3+2 75+50
MANGEMENT
OR
SERI CULTURE -I*** 25
6D 343 3+2 75+50
SERI CULTURE -II 25
7D 343 342 75+50

*** To be taught by Zoology Teachers

Note: For Semester—V, for the domain subject Zoology, any one of the four pairs of SECs shall be
chosen as courses 6 and 7, i.e., 6A & 7A or 6B & 7B or 6C & 7C or 6D & 7D. The pair shall not be
broken (ABCD allotment is random, not on any priority basis).

Note-2: One of the main objectives of Skill Enhancement Courses (SEC) is to inculcate skills related
to the domain subject in students. The syllabus of SEC will be partially skill oriented. Hence,
teachers shall also impart practical training to students on the skills embedded in syllabus citing
related real field situations.



A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc. (Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester —V
Max. Marks: 100+50
Course6 A: SUSTAINABLE AQUACULTURE MANAGEMENT
(Skill Enhancement Course (Elective), -Credits: 05)

L. Learning Outcomes:
Students at the successful completion of this course will be able to
e Evaluate the present status of aquaculture at the Global level and National level
Classify different types of ponds used in aquaculture
Demonstrate induced breeding of carps
Acquire critical knowledge on commercial importance of shrimps
Identify fin and shell fish diseases

II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit: 1

1.1 Present status of Aquaculture — Global and National scenario

1.2 Major cultivable species for aquaculture: freshwater, brackish water and marine.

1.3 Traditional, extensive, modified extensive, semi-intensive and intensive cultures of fish and
shrimp.

1.4 Design and construction of fish and shrimp farms

Unit: 2

2.1 Functional classification of ponds — head pond, hatchery, nursery ponds

2.2 Functional classification of ponds -rearing, production, stocking and quarantine ponds
2.3 Need of fertilizer and manure application in culture ponds

2.4 Physio-chemical conditions of soil and water optimum for culture (Temperature, depth, turbidity,
light, water, PH, BOD, CO> and nutrients)

Unit: 3

3.1. Induced breeding in fishes

3.2. Culture of Indian major carps: Pre-stocking management (Dewatering, drying,
ploughing/desilting; Predators, weeds and algal blooms and their control, Liming and fertilization)
3.3. Culture of Indian major carps - Stocking management

3.4. Culture of Indian major carps - post-stocking management

Unit: 4

4.1 Commercial importance of shrimp & prawn

4.2 Macrobrachium rosenbergii- biology, seed production.

4.3 Culture of L. vannamei — hatchery technology and culture practices
4.4 Mixed culture of fish and prawns

Unit: 5

5.1 Viral diseases of Fin Fish & shell fish
5.2 Fungal diseases of Fin & Shell fish

5.3 Bacterial diseases of Finfish & Shell fish
5.4 Prophylaxis in aquaculture



II1. References:

l.
2.
3.

4,

Pillay TVR & M.A.Dill, 1979. Advances in Aquaculture. Fishing News Books Ltd., London
Stickney RR 1979. Principles of Warm Water Aquaculture. John Wiley & Sons Inc.1981
Boyd CE 1982. Water Quality Management for Pond Fish Culture. Elsivier Scientific
Publishing Company.

Bose AN et.al. 1991. Costal Aquaculture Engineering. Oxford & IBH Publishing Company
Pvt. Ltd.

Web Links:

1.

2.
3.

http://www.fao.org/fishery/docs/CDrom/FAQO Training/FAO Training/General/x6708¢e/x670
8e06.htm

http://aquaticcommons.org/1666/1/Better-Practice3 opt.pdf
https://www.notesonzoology.com/india/fishery/fish-diseases-symptoms-and-control-

fishery/871

Course6 A: SUSTAINABLE AQUACULTURE MANAGEMENT
PRACTICAL SYLLABUS

IV. Learning Outcomes:
On successful completion of this practical course, student shall be able to:

Identify the characaters of Fresh water cultivable species

Etimate physico chemical characateristics of water used for aquaculture
Examine the diseases of fin and shell fish

Suggest measures to prevent diseases in aquaculture

V. Practical (Laboratory) Syllabus: (30hrs) (Max.50Marks)

1. Fresh water Cultivable species any (Fin & Shell Fish Specimens — Observation of
morphological characters by observation and drawings)-5

2. Brackish water cultivable species (Fin &Shell fish- Specimens- Observation of
Morphological Character by observing drawing) -5

3. Hands on training on the use of kits for determination of water quality in aquaculture (DO,
Salinity, pH, Turbidity- Testing kits to be used for the estimation of various parameters/
Standard procedure can be demonstrated for the same)

4. Demonstration of Hypophysation(Procedure of hypophysation to be demonstrated in the
practical lab with any edible fish as model)

5. Viral diseases of Fin & Shell Fish (Observation of his to pathological slides / Charts/
Models of viral pathogens in fin/ shell fish — one edible specimen can be used for observation
of same in the laboratory)

6. Bacterial diseases of Fin & Shell Fish (Observation of his to pathological slides / Charts/
Models of Bacterial pathogens in fin/ shell fish — One edible specimen can be used for
observation of same in the laboratory)

7. Fungal diseases of Fin & Shell Fish (Observation of his to pathological slides / Charts/
Models of Bacterial pathogens in fin/ shell fish — One edible specimen can be used for
observation of same in the laboratory)



VI. Lab References

1.

2.
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Boyd CE 1982. Water Quality Management for Pond Fish Culture. Elsevier Scientific
Publishing Company
http://www.fao.org/fishery/docs/CDrom/FAO_Training/FAO_Training/General/x6708e/x670
8e06.htm

http://aquaticcommons.org/1666/1/Better-Practice3_opt.pdf
https://www.notesonzoology.com/india/fishery/fish-diseases-symptoms-and-control-
fishery/871

Web resources suggested by the teacher concerned and the college librarian including reading
material

VII. Co-Curricular Activities
a) Mandatory:(Student training by teacher in field skills: Total 15 hrs., Lab:10 + field 05)

1.

5.

For Teacher: Training of students by the teacher in laboratory/field fornotlessthan15 hours on
Breeding- Induced breeding in carps -hatchery technology of L. Vemnami- Farming
techniques- disease diagnostic techniques—concepts —Demonstration (@ any aqua laboratory
For Student: Students shall (individually) visit a Hatchery/Farm/ Aqua diagnostic center and
make careful observations of the process method and implements- protocols and report on the
same in 10 pages hand written Fieldwork/Project work Report.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work: Title page, student details, index page, details
of place visited, observations made, findings and acknowledgements.

(IE).Unit tests.

b) Suggested Co-Curricular Activities
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Preparation of Model/Charts of Cultivable species of fin fish shell fish

Preparation of Model/Chart of Ideal fish Pond- with the standards prescribed.

Observation of aquaculture activities in their area (Observation of any activity related to
aquaculture in the vicinity of the college/village)

Preparation of Model — charts of Fin /Shell fish Diseases with eco-friendly material.
Assignments, Group discussion, Seminar, Quiz, Collection of Material, Video preparation
etc., Invited lecture



A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc. (Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester —V
Max Marks: 100+50
Course 7 A: POSTHARVEST TECHNOLOGY OF FISH AND FISHERIES
(Skill Enhancement Course (Elective), - Credits: 05)
L. Learning Outcomes:
Students at the successful completion of this course will be able to
Identify the types of preservation methods employed in aquaculture
Choose the suitable Processing methods in aquaculture
Maintain the standard quality control protocols laid down in aqua industry
Identify the best Seafood quality assurance system

II. Syllabus: Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Unit — I Handling and Principles of fish Preservation
1. 1 Handling of fresh fish, storage and transport of fresh fish, post mortem changes (rigor mortis and
spoilage), spoilage in marine fish and freshwater fish.
1.2 Principles of preservation — cleaning, lowering of temperature, rising of temperature, denudation,
use of salt, use of fish preservatives, exposure to low radiation of gamma rays.
Unit — IT Methods of fish Preservation
2.1 Traditional methods - sun drying, salt curing, pickling and smoking.
2.2. Advanced methods — chilling or icing, refrigerated sea water, freezing, canning, irradiation and
Accelerated Freeze drying (AFD).
Unit — III Processing and preservation of fish and fish by-products
3.1Fish products — fish minced meat, fish meal, fish oil, fish liquid (ensilage), fish  protein
concentrate, fish chowder, fish cake, fish sauce, fish salads, fish powder, pet food from trash fish,
fish manure.
3.2 Fish by-products — fish glue, Using glass, chitosan, pearl essence, shark fins, fish Leather and
fish maws.
Unit — IV Sanitation and Quality control
4.1 Sanitation in processing plants - Environmental hygiene and Personal hygiene in processing
plants.
4.2 Quality Control of fish and fishery products — pre-processing control, control during processing
and control after processing.
Unit — V Quality Assurance, Management and Certification
5.1. Seafood Quality Assurance and Systems: Good Manufacturing Practices (GMPs); Good
Laboratory Practices (GLPs); Standard Operating Procedures (SOPs); Concept of Hazard
Analysis and Critical Control Points (HACCP) in seafood safety.
5.2 National and International standards — ISO 9000: 2000 Series of Quality Assurance System,
Codex Aliment Arius.



III. References:
1. Santharam R, N Sukumaran and P Natarajan 1987. A manual of aquaculture, Oxford- IBH,
NewDelhi
2. Lakshmi Prasad’s, Fish Processing Technology 2012, Arjun Publishing House
3. Dr Sunitha Rai, Fish Processing Technology, 2015, Random Publications
4. Safety and Quality Issues in Fish Processing (Woodhead Publishing Series in Food Science,
Technology and Nutrition)by H A Bremner
5. K.A Mahanthy, Innovations in Fishing and Fish Processing Technologies, January 2021
Web Resources:
1. http://ecoursesonline.iasri.res.in/mod/page/view.php?id=145743
2. https://ecourses.icar.gov.in/e-Leaarningdownload3 new.aspx?Degree Id=03

Course 7 A: POSTHARVEST TECHNOLOGY OF FISH AND FISHERIES
PRACICAL SYLLABUS

IV.  Learning Outcomes: On successful completion of this practical course, student shall be
able to:
e Identify the quality of aqua processed products.
e Determine the quality of fishery by products by observation
e Analyze the protocols of aqua processing methods

V. Practical(Laboratory) Syllabus:

1. Evaluation of fish/ fishery products for organo leptic, chemical and microbial quality.

2. Preparation of dried, cured and fermented fish products
For detailed procedure method visit sites:

3. Examination of salt, protein, moisture in dried / cured products

4. Examination of spoilage of dried / cured fish products, marinades, pickles, sauce.

5. Preparation of isinglass, collagen and chitosan from shrimp and crab shell.

6. Developing flow charts and exercises in identification of hazards — preparation of hazard
analysis worksheet

7. Corrective action procedures in processing of fish- flow chart- work sheet preparation
(** Refer the following web sites for complete procedure method and estimations of above
listed practicals)

VI.  References:

1. Dr Sunitha Rai, Fish Processing Technology, 2015, Random Publications

2. https://ecourses.icar.gov.in/e-Leaarningdownload3 new.aspx?Degree Id=03

3. https://vikaspedia.in/agriculture/fisheries/post-harvest-and-marketing/processing-in-
fisheries/fermented-products

4. https://krishi.icar.gov.in/jspui/bitstream/123456789/20500/1/Fermentation%20technology%.2
0for%20fish.pdf

5. http://jebas.org/00200620122014/Abujam%20et%20al%20JEBAS.pdf

6. https://krishi.icar.gov.in/jspui/bitstream/123456789/20770/1/Training%20Manual Hygienic
%20drying%20and%20packing%200f%20fish.pdf

7. https://krishi.icar.gov.in/jspui/bitstream/123456789/20770/1/Training%20Manual Hygienic
%20drying%20and%20packing%2001%20fish.pdf

8. https://agritech.tnau.ac.in/fishery/fish byproducts.html

9. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5352841/

10. http://www.fao.org/3/i1136e/il1136e.pdf

11. http://www.fao.org/3/x5989e/X5989¢01.htm#What%20is%20sensory%20assessment)

Web resources suggested by the teacher concerned and the college librarian including reading
material




VII. Co-Curricular Activities

a)
1.

Mandatory: (Lab/field training of students by teacher (lab 10 + field 05):

For Teacher: Training of students by the teacher in laboratory/fieldfornotlessthan15hourson
various steps of post-harvest techniques of fishes, on the advanced techniques in post-harvest
technology — Training of students on other employability skills in the Post-harvest sector of
Aquaculture Industry- like Processing, Packing, marketing of processed aqua products.

For Student: Students shall (individually) visit - Any fish/shrimp Processing Plant/Packing
industry and make observations on post harvesting techniques and submit a brief handwritten
Fieldwork/Project work Report with pictures and data /survey in 10 pages.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work: Title page, student details, index page, details
of place visited, observations made, findings and acknowledgements

(IE): Unit tests,

Suggested Co-Curricular Activities

Observation of fish/shrimp processing plants — visit web sites of processing companies and
record the details of that Unit

Interaction with local fishermen to know the method of preservation and details with the
available traditional technology

Collection of web resources on the Quality assurance, quality control measures in Aqua
Industries- cross checking the standards during the visit to any processing units.

Assignments, Seminar, Group discussion. Quiz, Collection of Material, Invited lecture, Video
preparation etc.,




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc. (Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester —V
Max Marks: 100+50
Course6 B: LIVE STOCK MANAGEMENT-I
(BIOLOGY OF DAIRY ANIMALS)
(Skill Enhancement Course (Elective), - Credits: 05)

Learning Outcomes:
Students at the successful completion of the course will be able to
Select the suitable breeds of livestock for rearing
Relate the anatomy of udder with letdown of milk
Identify and manipulate the reproductive behavior of cattle
Inspect the economics of dairy farming
Apprise the various breeding techniques employed in live stock

e o 0 0 0o o ~

I1. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit 1: Livestock census; Breeds of Dairy cattle, Buffaloes and Goats. Indigenous, Exotic and
Crossbred Cattle breeds

Unit 2: Anatomy of Udder; Development of udder; Lacto genesis and Galactopoises; Letdown of
milk.

Unit 3: Artificial insemination; Oestrous cycle; Symptoms of heat in cows and buffaloes.
Conception, Pregnancy diagnosis in cattle. Multi ovulation and embryo transfer technique. Cloning.

Unit4: Economic traits of Dairy cattle. Methods of selection of dairy animals.

Unit5: Systems of Dairy cattle breeding. Inbreeding, out breeding, Cross breeding, Grading up.
Breeding systems (Cross breeding of cattle and Grading up of buffaloes).

III.  References:
1. Textbook of Animal Husbandry-GC Benarjee
2. Handbook of Animal Husbandry —ICAR Edition
3. Principles and practices of Dairy Farm—Jagdish Prasad
Web resources:
1. http://ecoursesonline.iasri.res.in/course/index.php?categoryid=42
2. https://vetsebooks.blogspot.com/p/e-books.html
3. https://www.basu.org.in/study-materials/veterinary-science/
4. https://vikaspedia.in/agriculture/livestock/cattle-buffalo/breeds-of-cattle-buffalo
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Course 6 B: LIVE STOCK MANAGEMENT-I-PRACTICAL SYLLABUS
(BIOLOGY OF DAIRY ANIMALS)

Learning Outcomes:
On successful completion of this practical course, student shall be able to
Examine the points of dairy cow
Understand the behavioral changes of cow during the reproductive period
Differentiate the merits and demerits of cross breeds in cattle

Practical(Laboratory) Syllabus:(30hrs) (Max.50Marks)
Points dairy cow. (Explanation with observation of charts- Model evaluation to be performed
by the student in the laboratory )
Identification of different breeds of dairy cattle and buffaloes.( Observation of Charts of
breeds in the laboratory- at least 3 breeds should be identified by the students in their locality
with video, photo )
Male and female reproductive systems of cow — Model/ Chart (Student has to draw a labeled
diagram of the male and female reproductive systems of cow — acquire skill to identify the
parts).
Symptoms of heat in cow (Study and Understanding the physiological symptoms during
heat).
Artificial in semi nation (Flow chart of implements — Procedure- precautions)
Pregnancy diagnosis in cattle.
Study comparative merits of cows and buffaloes; zebu and cross bred cows (Examination of
merits

Lab References:
Principles and practices of Dairy Farm—Jadish Prasad
Dairy cow points: https://www.icar.org/Guidelines/05-Conformation-Recording.pdf
Pregnancy test protocol:
https://cgspace.cgiar.org/bitstream/handle/10568/109408/Milk%20testing%20lab%20protoco
L.pdf?sequence=1&isAllowed=y

Web resources suggested by the teacher concerned and the college librarian including reading
material
VII.  Co-Curricular Activities

a)
L.

kW

Mandatory:(Lab/ field training of students by teacher :(lab:10 + filed: 05):

For Teacher: Training of students by the teacher in laboratory/field
fornotlessthan1Shoursonprinciples and practices of dairy industry- breeds -artificial
insemination- reproductive behavior of cows etc. as per the syllabus above.

For Student: Students shall individually visit to any of the nearby cattle rearing centers/
veterinary hospital/Raithu Bharosa Kendra and make observations of the procedure and
quality enhancement activities and submit a handwritten Fieldwork/Project work Report in 10
pages.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work Report: Title page, student details, index page,
details of place visited, observations made, findings and acknowledgements

(IE)Unit tests,

Suggested Co-Curricular Activities

Collection of various cattle breed images from the web to prepare a album

. Visit the sites of Veterinary colleges in India and preparation of brief report on the videos

and content/ employment details

Sketch a model dairy farm with details

Invited lecture and presentation on related topics by experts

Seminar, Assignment, Group discussion. Quiz, Collection of Material, Invited lecture, Video
preparation etc.



A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code
Four — year B.Sc. (Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester —-VY
Max Marks: 100+50
Course 7B: LIVE STOCK MANAGEMENT -11
(DAIRY PRODUCTION AND MANAGEMENT)
(Skill Enhancement Course (Elective), - Credits: 05)

L. Learning Outcomes:

Students at the successful completion of the course will be able to
Identify and suggest the suitable housing system for the dairy farming
Understand management practices for the dairy farming

Learn the process of milk pasteurization

Prepare cream from milk

II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unitl: Systems of Housing of Dairy cattle- Loose Housing and Conventional Dairy Barns. Drawing
of layouts for dairy cattle dwellings; Criteria for selecting site for establishing Dairy farm buildings;
Water requirement of dairy animals.

Unit2: Management of different classes of Dairy animals- Milk producing animals, pregnant animals
dry animals, heifers and calves. Management practices for Dairy farm; Identification, Dehorning,
Castration, Deworming, Vaccination, Disinfection, and Milking.

Unit 3: (a) Pasteurization of milk: Definition, objects of pasteurization, objections to pasteurization,
Principles of heat exchange. Methods of pasteurization: LTLT, HTST and Uperization.
(b)Sterilization of milk. Homogenization: Factors influencing homogenization

Unit 4: Market milk: Toned milk, double toned milk, Reconstituted milk, Standardized milk and full
cream milk—Standards and methods of manufacture.

Unit 5: Cream: Types of cream, composition, methods of cream separation, gravity and centrifugal
methods, types of cream separators, factors affecting fat losses in skim milk and fat percentage in
cream.

111 References:

1. Textbook of Animal Husbandry-G C Benarjee
Handbook of Animal Husbandry —ICAR Edition
Principles and practices of Dairy Farm—Jagdish Prasad
http://ecoursesonline.iasri.res.in/course/index.php?categoryid=42
https://vetsebooks.blogspot.com/p/e-books.html
https://www.basu.org.in/study-materials/veterinary-science/
https://vikaspedia.in/agriculture/livestock/cattle-buffalo/breeds-of-cattle-buffalo
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Course 7 B: LIVE STOCK MANAGEMENT -II - PRACTICAL SYLLABUS
(DAIRY PRODUCTION AND MANAGEMENT)
Learning Outcomes:

On successful completion of this practical course, student shall be able to:
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Design a model dairy farm layout
Understand procedure of milk pasteurization at milk processing centers
Identify various important management practices in dairy farming

Practical (Laboratory) Syllabus:(30hrs) (Max.50Marks)
Dairy Farm layout ( In the laboratory student has to sketch a dairy farm with all its
components )
Identification of cows (students have to identify the breeds of cows form the images/charts —
have to identify any two breeds in the vicinity of the college/ their locality).
Dehorning of calves : (Method - protocol- precautions)
Castration of bulls (Method — Apparatus- Time-importance)
Deworming of dairy cattle : (Schedule — method- benefits )
Pasteurization of milk (Batch Method- procedure- Observation)
Sterilization of milk ( In bottle sterilization- procedure — protocol)
Cream separation (By gravity method- procedure- hands on experiment)

ab References

Handbook of Animal Husbandry —-ICAR Edition

Dairy farm layout : https://www.youtube.com/watch?v=dmukHUEUvKc

Dehorning procedure : http://www.omafra.gov.on.ca/english/livestock/dairy/facts/09-003.htm
Castration of bulls: https://vikaspedia.in/agriculture/livestock/general-management-practices-
of-livestock/castration-of-ruminants

Deworming: https://kvk.icar.gov.in/API/Content/PPupload/k0347_10.pdf

Pasteurization of milk : http://www.jnkvv.org/PDF/08042020170652part%203.pdf
http://ecoursesonline.iasri.res.in/mod/page/view.php?1d=1690

Cream separation: http://ecoursesonline.iasri.res.in/mod/page/view.php?id=147910

Web resources suggested by the teacher concerned and the college librarian including reading
material

VII. Co-Curricular Activities

haN

RO =T 9

Mandatory: (Lab/field training of students by teacher; lab 10+ field :05)

For Teacher: Training of students by the teacher in laboratory and filed fornotlessthanl5
hours on skills of dairy management — housing-management of dairy animals of various
stages- procedure of preparation of marketable milk with procedures like sterilization,
pasteurization and other techniques)

For Student: Student shall (individually) visita nearby dairy farm- house hold cattle rearing —
make observations on aspects like housing — management — feed- milk- revenue- breed
selection- qualities of breed —etc. A handwritten Fieldwork/Project work Report to be
submitted inn the given format.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work Report: Title page, student details, index page,
details of place visited, observations made, findings and acknowledgements.

(IE)Unit tests.

Suggested Co-Curricular Activities

Sketch model dairy house with details

Web resources on Protocols in the management of stages of cattle

Properties of varieties of milk from the market observation

Assignment, Seminar, Invited lecture, Group discussion. Quiz, Collection of Material, Video
preparation etc.




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc. (Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester —V
Max. Marks: 100

Course6 C: POULTRY MANAGEMENT- I (POULTRY FARMING)
(Skill Enhancement Course (Elective), - Credits: 05 (3+2))
L. Learning Outcomes:
Students at the successful completion of the course will be able to
e Evaluate the status of Indian Poultry Industry
e Explain the Scientific Poultry keeping
e Compare the diversified Poultry practices
e Inspect the different breeds of chicken

I1. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit 1 Indian poultry Industry

1.1 Importance of poultry farming and poultry development in India.
1.2 Present status and future prospectus of poultry Industry

1.3 Classification of poultry based on genetics Utility

Unit -2Scientific Poultry Keeping

2.1 Modern breeds of Chicken

2.2 Present day egg production lines- meat production lines

2.3 Mini breeds- dwarfism in mini-Leghorns

Unit-3Diversified Poultry

3.1 Ducks and Geese-classification- rearing system-classification-advantages
3.2 Guinea fouls - guinea fowl farming in India-Production-varieties
3.3 Emu-rearing- Economical aspects-commercial products
Unit-4Desi Chickens:

4.1 Indigenous breeds and economical aspects of desi chicken

4.2 Indigenous breeds-Aseel-Chittagong-Kadaknath-Bursa

4.3 Improved varieties in India — Giriraja-Vanaraja-Girirani-Kalinga brown, Gramapriya,
Swarnandhra

Unit -5 Breeds from Central Avian Research Institute — Izatnagar

5.1 CARI Nirbheek - CARI- Shyama-HITCARI (Naked Neck Cross)
5.2 CARI- Priya Layer, CARI- Sonali Layer,

5.3 CARIBRO-VISHAL, CARI-RAINBRO,

5.4 Nandanam chicken-I, Nandanam Chicken-II, Nandanm-Quail

I11. References:

1. Text Book of Poultry Science, P V Sreenivasaiah, Write and Print Publications, ISBN No.
9788192970592, 8192970590

2. Poultry Science Practices, Nilothpal Ghosh, CBS Publication & Distributions, 2015

3. Principles of Poultry Science, 1996, CAB Publishers, ISBN 9780851991221

4. A Text Book of Animal Husbandry, C. C. Banerjee, Oxford and IBH, Publish Co, ISBN:
9788120412606
Web sources

1. https://www.drvet.in/p/e-books.html
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https://byjus.com/biology/animal-husbandry-poultry-farming/
https://www.helpforag.app/2018/02/livestock-production-and-management-
Ipm 14.html?m=1

Course6 C: POULTRY MANAGEMENT- I (POULTRY FARMING)
PRACTICAL SYLLABUS

Learning Outcomes: On successful completion of this practical course, student shall be
able to:

Identify different types of Poultry rearing practices

Evaluate the efficacy of different types of poultry practices in maximizing yield

Understand the importance of different hybrid breeds in poultry

Practical(Laboratory) Syllabus:(30hrs) (Max.50Marks)
Different types of Poultry rearing (Students has to observe and draw the different types of
poultry rearing systems)
Different types of poultry Housing - Models / Images/charts
Different layer breeds images/charts/ Models (Observation of characters)
Types of broilers images/charts/ Models (Identification of important Characters)
CARI breeds characters —images/charts
Nandanam breeds- images/charts (Identification of characters)

*#% (This practical is 70 % (Web based /virtual) 30% physical: student and teachers must
browse the web for the specimens models — write down the important characters based on the
web resources)

Lab references
A Text Book of Animal Husbandry, C. C. Banerjee, Oxford and IBH, Publish Co, ISBN:
9788120412606

Web resources suggested by the teacher concerned and the college librarian including reading
material
VII.  Co-Curricular Activities:

a)
1.

Mandatory:(Student training by teacher in field skills: totallShours (lab: 10, field 05))

For Teacher: Training of students by the teacher in Ilaboratory and field for
notlessthan15hours on the techniques of identification of layers, broilers and management
practices in poultry.

For Student: Students shall Individually visit a Poultry farm, make observations and report
on the Rearing, Housing, Brooding, Feeding and water management activities. The student
shall submit a handwritten Fieldwork/Project work Report on the observations along with
pictures in the given format not exceeding 10 pages to teacher.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work: Title page, student details, index page, details
of place visited, observations made, findings and acknowledgements.

Unit tests. (IE)

Suggested Co-Curricular Activities

Web resources —  visiting the  web sites of  CARI-IZATNAGAR-
https://cari.icar.gov.inprocuring additional information on the poultry breeds

Web resources- visiting the web site of NANADANAM

http://www.tanuvas.ac.in/ippmmadhavaram_tech.html

Collection of additional data on different types of Poultry breeds

Seminar, Assignment, Group discussion. Quiz, Collection of Material, Invited Lecture, Video
preparation etc.



A P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc. (Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc—Semester -VY
Max. Marks: 100+50
Course 7 C: POULTRY MANAGEMENT -I1
(POULTRY PRODUCTION AND MANGEMENT)
(Skill Enhancement Course (Elective), - Credits: 05)

L. Learning Outcomes:

Students at the successful completion of the course will be able to
e Suggest measure for Health care in Poultry

¢ Evaluate the economics of poultry production

e Elaborate the poultry Breeder flock management

e Differentiate the poultry hatchery practices

IL. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1 HEALTH CARE

1.1 Common poultry diseases: bacterial, viral, fungal, parasitic and nutritional deficiencies.

1.2 Vaccination schedule for commercial layers and broilers: factors that govern vaccination
schedule; vaccination principles type, methods, pre and post vaccination care.

1.3 Disinfection: Types of disinfectants; mode of action; recommended procedure; precaution and
handling.

Unit-2 ECONOMICS

2.1 Economics of layer and broiler production

2.2 Projects reports in different systems of rearing for layer & broilers.

2.3 Feasibility studies on poultry rearing- in context of small units and their profitability.

2.4 Export/import of poultry and poultry products.

Unit-3 BREEDER FLOCK MANAGEMENT

3.1 Layer and broiler breeder flock management housing & space requirements.

3.2 Different stage of management during life cycle; Light management during growing and laying
period, Artificial insemination.

3.3 Feeding: Feed restriction, separate male feeding. Nutrient requirement of layer and broiler
breeders of different age groups.

Unit-4 BREEDER HEALTHCARE

4.1 Vaccination of breeder flock; difference between vaccination schedule of broilers and
commercial birds.

4.2 Common diseases of breeders (Infectious and metabolic disorders)-prevention.

4.3 Fertility disorder- etiology, diagnosis and corrective measures. Selection and culling of breeder
flocks

Unit-5 HATCHERY PRACTICES

5.1 Management principles of incubation.

5.2Factors affecting fertility and hatchability. Selection, care and incubation of hatching eggs.
Fumigation; sanitation and hatchery hygiene.

5.3 Importance of hatchery records, break even analysis of unhatched eggs.

5.4 Computer applications for hatchery management

III. References:

1. HVS Chauhan, S. Roy, Poultry Diseases, Diagnosis and Treatment, New Age International
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IV.

Publishers-2018

https:// www.drvet.in/p/e-books.html
https://byjus.com/biology/animal-husbandry-poultry-farming/
https://www.helpforag.app/2018/02/livestock-production-and-management-
lpm_14.html?m=1

Course 7C: POULTRY MANAGEMENT —II- PRACTICAL SYLLLABUS
(POULTRY PRODUCTION AND MANGEMENT)

Learning Outcomes:

On successful completion of this practical course, student shall be able to:
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. HVS Chauhan, S. Roy, Poultry Diseases, Diagnosis and Treatment, New Age International

(O]

Identify Poultry diseases by observation
Analyze Poultry establishment feasibility
Understand the Poultry Records

Practical(Laboratory) Syllabus:(30hrs) (Max.50Marks)
Poultry Viral diseases — Observation of histopathological slides
Poultry Fungal Diseases- Observation of histopathological slides
Poultry Bacterial Diseases-Observation of histopathological slides
Feasibility study of Poultry establishment: (Preparation of feasibility study report with given
parameters )
Rearing of Layers — (Preparation of Flow chart
Rearing of broiler- Flow chart
Hatchery records- Model study/analysis- Report with modified data

Lab references :

Publishers-2018

Flow chart hatchery : http://lms.tanuvas.ac.in/mod/resource/view.php?id=45106

Feasibility report:
https://www.manage.gov.in/stry&fcac/content/19.%20Project%20Report%200n%20Layer%?2
OPoultry.pdf

Web resources suggested by the teacher concerned and the college librarian including reading

material
VII.  Co-Curricular Activities
a) Mandatory:(Lab/filed training of students by teacher: (labl10+ field 05)
1. For Teacher: Training of students by the teacher laboratory and field
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fornotlessthan15hourson skills in different practices employed in poultry with regard to the
disease management — analysis of poultry project- preparation of flow chart — Observation of
Poultry records — computerization activities

For Student: students shall (individually) visit a Layer/ Broiler Poultry farming places (small
scale/corporate), make observations on practices- resources — management and marketing -
analysis and submit a handwritten Fieldwork/Project work Report of 10 pages with necessary
images.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work: Title page, student details, index page, details
of place visited, observations made, findings and acknowledgements.

(IE): Unit tests.

) Suggested Co-Curricular Activities

Preparation of Poultry diseases charts

Preparation of feasibility report poultry establishment with different variables

Seminar, Assignment, Group discussion. Quiz, Collection of Material, Invited Lecture, Video
preparation etc.



A P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc. (Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester -VY
Max. Marks: 100+50

Course6 D: SERI CULTURE -I*
(BIOLOGY AND CULTIVATION OF MULBERRY)
(Skill Enhancement Course (Elective), Credits: 05)

Learning Outcomes:
Students at the successful completion of this course will be able to
Evaluate the general status of Sericulture in India
Understand the development of sericulture Botany
Evaluate the use of Silk worm breeds
Differentiate among various silkworm breeds
Apprise the economics of silk rearing

e 6 o o o o —

I1. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1A general introduction to Sericulture
1.1 Sericulture map of India: Components of Sericulture.
1.2 Textile fibers: Types- natural and synthetic fibers- types of silk produced in India; Importance of
mulberry silk:
1.3 Sericulture organization in India; role of state departments of Sericulture, Central Silk Board and
NGOs in Sericulture development
Unit-2Sericultural Botany.
2.1Taxonomy of mulberry and food plants of silkworms: Study of salient features of the families-
Marceau.
2.2 Morphology of mulberry: different varieties of mulberry.
2.3 Anatomy of mulberry: internal structure of stem, root and leaf; secondary growth in root and
stem.
Unit 3Floral biology of mulberry
3.1 Floral biology of mulberry: Sexual behavior, different types of anthers and ovule in mulberry;
micro- and megaspore genesis.
3.2 Development of male and female gametophytes; pollination, fertilization
3.3 Development of endosperm, embryo and seed; polyembryony and parthenocarpy in mulberry.
Unit-4 Silkworm Biology.
4.1 Characteristic features of the order Lepidoptera; detailed study of the families- Saturnidae and
Bombycid. Classification of sericigenous insects.
4.2 Classification of silkworms based on moultinism, voltinism and geographical distribution;
popular silkworm breeds and hybrids of Karnataka; their economic traits
Unit-5 Morphology and anatomy of reproductive systems of silk moth.

5.1 Life cycle of Bombyx Mori; morphology of egg, larva, pupa and adult.



II1.

References:

Hortmann and Kesler (1993) Plant Propagation, principles and practices. Prentice Hall,
Hemel Nemstead.

Krishna Murthy, N.(1981)Plant growth substances including application in Agriculture. Tata
McGraw Hill Pub. Co. Ltd. New Delhi.

Shankar, M.A (1998) Handbook on mulberry Nutrition, Multiplex, Bangalore.

Subbarao, N.S (1998) Bio fertilizers in Agriculture. Oxford & IBH Pub. Co, Pvt. Ltd, New
Delhi.

. A text Book on Mulberry Crop Protection. Govindaiah, V.P Gupta, D.D Sharma, S. Rajadurai

and V. Nishitha Naik, Published by Central Silk Board, Bangalore-68, India.2005.
Rajanna L,Das P.K, Ravindra S, Bhogesha K , Mishra R.K,Singhvi N.R, Katigar R.S and
Jayaram H. Mulberry Cultivation and Physiology Central Silk Board, Bangalore,Dec.2005

Web resources:

1.

wok v

http://www.fao.org/3/ad108e/ad108e0a.htm
https://onlinecourses.swayam?2.ac.in/cec19_bt05/preview
https://www.skuastkashmir.ac.in/DisplaySInformation.aspx?id=16&pid=20592
http://www.fao.org/3/x9895E/x9895¢04.htm
https://www.notesonzoology.com/sericulture/moriculture/common-indian-mulberry-plants-
and-  their-morphological-characteristics/347

Web resources suggested by the teacher concerned and the college librarian including reading
material

IV.

Course6 D: SERI CULTURE -1 - PRACTICAL SYLLABUS

Learning Outcomes:

On successful completion of this practical course, student shall be able to:

NN A WLD =L

Develop sericulture map of India

Develop charts on production of silk
Examine the popular varieties of mulberry
Display the silk glands of silk worm

Practical(Laboratory) Syllabus:(30hrs) (Max.50Marks)
Sericulture map of India and Karnataka.
Preparation of histograms and pie charts on:
Production of textile fibers in India.
Pie chart on mulberry and non-mulberry silk production in India.
Life cycle of Bombyx mori- Morphology of egg, larva, pupa and adult of Bombyx mori.
Sex separation in larva, pupa and adult of the silkworm Bombyx mori.
Dissection and display of: Digestive system of larva. Silk glands.



VI.  Lab References :
1. Rajanna L,Das P.K, Ravindra S, Bhogesha K , Mishra R.K,Singhvi N.R, Katigar R.S and
Jayaram H. Mulberry Cultivation and Physiology Central Silk Board, Bangalore,Dec.2005
Web sources suggested by the teacher concerned and the college librarian including reading material
VII.  Co-Curricular Activities :

a) Mandatory: (Student training by teacher in field skills: totall5Shrs, Lab: 10+ filed 05):

1. For Teacher: Training of students by the teacher in the laboratory and field for
notlessthan15hourson the skills of preparation of Sericulture Map of India — identification
of Mulberry plants — plantation- observation of Silk worm reproductive biology-
observation of silk glands

2. For Student: Students shall (individually) visit any local Mulberry Plantation area and Silk

worm Rearing center — make observations on plants, procedures and yield. Observations and

outcomes shall be submitted as Fieldwork/Project work Report not exceeding 10 pages to

teacher in the given format.

Max marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work: Title page, student details, index page, details
of place visited, observations made, findings and acknowledgements,

5. (IE)Unit tests.

(O8]

6. b) Suggested Co-Curricular Activities

1. Webbased : Collection of additional information of mulberry plants
2. Charts /Models preparation of silkworm developmental stages

7. Seminar, Invited lecture, .Assignment, Group discussion. Quiz, Collection of Material, Video
preparation etc.




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc.(Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester —-VY
Max Marks: 100+50
Course 7 -D: SERICULTURE -II
(BIOLOGY AND REARING OF SILKWORM)
(Skill Enhancement Course (Elective), - Credits: 05)

L. Learning Outcomes:
Students at the successful completion of this course will be able to
e Design low cost rearing house preparation for silk worm rearing
e Formulate procedure of sanitation of rearing house
e Make use of Chawki rearing practice
e Decide and suggest the correct time for harvest
e Develop and Maintain the records related to sericulture

II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1
1.1 Rearing house: Location, orientation, plan and utilities; model rearing house; low-cost rearing
house.

1.2 Rearing appliances-shelf and shoot rearing; requirements of rearing appliances (per unit rearing
of 100dfls).

Unit-2

2.1 Disinfection of rearing house and rearing appliances; (disinfectants formalin, bleaching powder,
chlorine dioxide, slaked lime and iodine compounds);

2.2 Rearing and personal hygiene.

Unit-3

3.1 Incubation- definition, requirement of environmental conditions, incubation devices;
identification of stages of development; black boxing and its importance.

3.2 Chawki rearing: Preparation; brushing and its methods; types of chawki rearing - traditional and
improved method; optimum environmental conditions; methods and frequency of feeding; methods
of bed cleaning; spacing; moulting and care during moult.

Unit -4

4.1 Late age silkworm rearing: Methods; optimum environmental conditions; feeding quantity and
frequency; methods of bed cleaning; spacing; moulting and care during moult.

4.2. Identification of spinning larva; spinning; mounting and mounting density; types of mountages,
their advantages and disadvantages; environmental requirements during spinning.

Unit -5
5.1 Harvesting: Time of harvesting; sorting, storage/ preservation
5.2 Packaging and transport of cocoons; leaf-cocoon ratio; Maintenance of rearing records.
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References:
Charley, S.R. (1982). Culture and Sericulture. Academic Press Inc., New York, U.S.A
Chowdhury, S.N. (1998) Muga Culture. Central Silk Board, Bangalore, India

Dokuhon, Z.S. (1998). Illustrated Textbook on Sericulture. Oxford & IBH publishing Co.,
Pvt. Ltd.Calcutta.

Hamamura, Y. (2001). Silkworm rearing on Artificial Diet. Oxford & IBH publishing Co.,
Pvt. Ltd. New Delhi.

Hasao Aruga (1994). Principles of Sericulture (Translated from Japanese) Oxford & IBH
publishing Co., Pvt. Ltd. New Delhi.

Web Resources:

1.
2.
3.

IV.
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http://www.fao.org/3/ad108e/ad108e0a.htm
https://onlinecourses.swayam?2.ac.in/cec19 bt05/preview
https://www.skuastkashmir.ac.in/DisplaySInformation.aspx?id=16&pid=20592

Course 7 -D: SERICULTURE —-II-PRACTICAL SYLLABUS
(BIOLOGY AND REARING OF SILKWORM)

Learning Outcomes:
On successful completion of this practical course, student shall be able to :
Appreciate the morphology of silkworm
Realize the importance of and initiate measures to disinfect the importance of disinfection of
rearing houses and rearing appliances
Differentiate the methods of incubation of silkworm eggs
Prioritize the records in silkworm rearing

Practical(Laboratory) Syllabus:(30hrs)(Max.50Marks)
Morphology and structure of silkworm egg, fertilization, Diapause development

. Rearing house: Location, orientation, plan and utilities; model rearing house; low-cost rearing

house.
Disinfection of rearing house and rearing appliances;
Incubation of silkworm eggs- Methods; black boxing; maintenance of temperature and
humidity; Brushing: Methods; chawki rearing; use of paraffin paper and blue polythene sheet.
Bed cleaning: use of bed cleaning net and disposal of bed refuses and silkworm litter.
Moulting: Identification of moulting larva, care during moulting; mounting and mounting
density; harvesting of cocoons; assessment of cocoons; types of mountages;
Study the mulberry leaf by graph paper method : ( for calculating the leaf area)

Lab References
HasaoAruga (1994). Principles of Sericulture (Translated from Japanese) Oxford & IBH
publishing Co., Pvt. Ltd. New Delhi.

Web resources suggested by the teacher concerned and the college librarian including reading
material



VII. Co-Curricular Activities

a) Mandatory: (Lab/field training of students by teacher ( labl0+filed5))

1. For Teacher: Training of students by the teacher in Ilaboratory and field for
notlessthan15hourson the skills/techniques of Rearing of Silk moth

2. For Student: Students shall (individually) visit to Silk worm rearing center and observe all the
procedures. He/she shall prepare a Fieldwork/Project work Report on the observations made
in the given format not exceeding 10 pages and submit to teacher.

Max marks for Fieldwork/Project work Report: 05.

Suggested Format for Fieldwork/Project work Report: Title page, student details, index page,
details of place visited, observations made, findings and acknowledgements.

5. (IE). Unit tests.

N W

b) Suggested Co-Curricular Activities
1. Model Chart preparation of chawki rearing
2. Cocoon collection and observation of characteristics
3. Mountage images / charts preparation
4. Seminar, Invited Lecture, Assignment, Seminar, Group discussion. Quiz, Seminar, Quiz,
Collection of Material, Video preparation etc.
Suggested Question Paper Pattern
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four — year B.Sc.(Hons)
Domain Subject: ZOOLOGY
IV Year B. Sc.(Hons)-Semester —V
Max.Marks:75 Time:3 hrs
SECTION - A(Total: 10 Marks)
Very Short Answer Questions (10 Marks: 5x2)

| P
20 i
3
4.



SECTION - B (Total: 5x5=25Marks)
(Answer any Five questions. Each answer carries 5 marks)
(At leastl question should be given from each Unit)

SECTIONC
(Total: 4x10 = 40 Marks)(Answer any four questions. Eachanswercarries10 marks
(Atleast] questionshould be given from each Unit)

14

15,

16, oo
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18 e
19 o

@REEQLWEOREEER

Draft Syllabus Prepared by;

1. Dr.N. Srinivas, Associate Professor, PR (A) Govt. College, Kakinada.

2. Sri G. Srirangam Mathew, Academic Officer, APSCHE, Guntur and

3. Prof. K. Veeraiah, Professor in Zoology, Acharya Nagarjuna University, Guntur.
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ANDHRA PRADESH STATE COUNCIL OF HIGHER EDUCATION
(A Statutory body of the Government of Andhra Pradesh)

3" 4" and 5" floors, Neeladri Towers, Sri Ram Nagar,6™ Battalion Road,

Atmakur (V), Mangalagiri (M), Guntur-522 503, Andhra Pradesh
Web: www.apsche.org Email: acapsche@gmail.com

REVISED SYLLABUS OF B.Sc. (Chemistry)
UNDER CBCS FRAMEWORK WITH EFFECT FROM 2020-21

PROGRAMME: FOUR-YEAR UG HONOURS PROGRAMME

CHEMISTRY

(With Learning Outcomes, Unit-wise Syllabus, References, Co-curricular Activities &
Model Q.P.)
For Fifteen Courses of 1, 2, 3 & 4 Semesters)

(To be Implemented from 2020-21 Academic Year)
Andhra Pradesh State Council of Higher Education


http://www.apsche.org/
mailto:acapsche@gmail.com

B.Sc. Chemistry Revised Syllabus under CBCS

w.e.f. 2020-21

Structure of Chemistry Core Syllabus under CBCS

YEAR | SEMESTER | COURSE TITLE MARKS | CREDITS
| | Inorganic and Physical 100 03
Chemistry
Practical — | Analysis of SALT 50 02
| MIXTURE
1] 1] Organic and General Chemistry 100 03
Practical — Il Volumetric 50 02
Analysis
I 11 Organic Chemistry and 100 03
Spectroscopy
Practical — 1110rganic 50 02
preparations and IR Spectral
T Analysis
(AV4 AV Inorganic, Organic and Physical 100 03
Chemistry
Practical — IVOrganic 50 02
Qualitative analysis
Inorganic and Physical 100 02
Chemistry
\% Practical-V Course 50 02

Conductometric and
Potentiometric Titrimetry




SEMESTER — |
Course I (Inorganic &Physical Chemistry) 60 hrs. (4h/w)

Course outcomes:
At the end of the course, the student will be able to;
1. Understand the basic concepts of p-block elements
2. Explainthe differencebetweensolid,liquidandgasesintermsof
intermolecularinteractions.
3. Applytheconceptsofgasequations,pHandelectrolyteswhilestudyingotherchemistrycour

SEs.

INORGANIC CHEMISTRY 24 h
UNIT —I
Chemistry of p-block elements 8h
Group 13: Preparation & structure of Diborane, Borazine
Group 14: Preparation, classification and uses of silicones
Group 15: Preparation & structures of Phosphonitrilic halides {(PNCl2)rwhere

n=3, 4
Group 16: Oxides and Oxoacids of Sulphur (structures only)
Group 17: Pseudohalogens, Structures of Interhalogen compounds.
UNIT-1I
1. Chemistry of d-block elements: 6h
Characteristics of d-block elements with special reference to electronic configuration,
variable valence, magnetic properties, catalytic properties and ability to form complexes.
Stability of various oxidation states.
2. Chemistry of f-block elements: 6h
Chemistry of lanthanides - electronic structure, oxidation states, lanthanide contraction,
consequences of lanthanide contraction, magnetic properties. Chemistry of actinides -
electronic configuration, oxidation states, actinide contraction, comparison of lanthanides and

actinides.

3. Theories of bonding in metals: 4h



Valence bond theory and Free electron theory, explanation of thermal and electrical
conductivity of metals based on these theories, Band theory- formation of bands, explanation

of conductors, semiconductors and insulators.

PHYSICAL CHEMISTRY 36h

UNIT-111

Solid state 10h
Symmetry in crystals. Law of constancy of interfacial angles. The law of rationality of
indices. The law of symmetry. Miller indices, Definition of lattice point, space lattice, unit
cell. Bravais lattices and crystal systems. X-ray diffraction and crystal structure. Bragg's law.
Powder method. Defects in crystals. Stoichiometric and non-stoichiometric defects.
UNIT-IV

1. Gaseous state 6h
van der Waal's equation of state. Andrew's isotherms of carbon dioxide, continuity of state.
Critical phenomena. Relationship between critical constants and vander Waal's constants.
Lawof corresponding states. Joule- Thomson effect. Inversion temperature.

2.Liquid state 4h

Liquid crystals,mesomorphicstate. Differences between liquid crystal and solid/liquid.
Classification of liquid crystals into Smectic and Nematic. Application of liquid crystals as
LCD devices.

UNIT-V

Solutions, lonic equilibrium& dilute solutions

1. Solutions 6h
Azeotropes-HCI-H20O system and ethanol-water system. Partially miscible liquids-phenol-
water system. Critical solution temperature (CST), Effect of impurity on consulate
temperature. Immiscible liquids and steam distillation.Nernst distribution law. Calculation of
the partition coefficient. Applications of distribution law.

2. lonic equilibrium 3h
lonic product, common ion effect, solubility and solubility product. Calculations based on
solubility product.

3. Dilute solutions 7h
Colligative properties- RLVP, Osmotic pressure, Elevation in boing point and depression in

freezing point. Experimental methods for the determination of molar mass of a non-volatile



solute using osmotic pressure, Elevation in boing point and depression in freezing point.

Abnormal colligative properties. Van't Hoff factor.

Co-curricular activities and Assessment Methods
1. ContinuousEvaluation:Monitoringtheprogressof student’slearning
2. ClassTests,WorksheetsandQuizzes
3. Presentations,ProjectsandAssignmentsandGroupDiscussions:Enhancescriticalthinking
skillsand personality
4. Semester-
endExamination:criticalindicatorofstudent’slearningandteachingmethodsadoptedby

teachersthroughoutthesemester.

List of Reference Books

1. Principles of physical chemistry by Prutton and Marron

2. Solid State Chemistry and its applications by Anthony R. West

. Text book of physical chemistry by K L Kapoor

. Text book of physical chemistry by S Glasstone

. Advanced physical chemistry by Bahl and Tuli

. Inorganic Chemistry by J.E.Huheey

. Basic Inorganic Chemistry by Cotton and Wilkinson

. A textbook of qualitative inorganic analysis by A.l. Vogel

. Atkins,P.W.&Paula,].deAtkin’sPhysical ChemistryEd.,OxfordUniversityPress
10thEd(2014).

10. Castellan,G.W.PhysicalChemistry4thEd.Narosa(2004).

11. Mortimer,R. G.PhysicalChemistry3rdEd. Elsevier:NOIDA,UP(2009).

12. Barrow,G.M.PhysicalChemistry
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LABORATORY COURSE -I 30hrs (2 h / w)
Practical-1 Analysis of SALT MIXTURE
(At the end of Semester-1)
Qualitative inorganic analysis (Minimum of Six mixtures should be analyzed)
50 M

Course outcomes:
At the end of the course, the student will be able to;

1. Understand the basic concepts of qualitative analysis of inorganic mixture

2. Use glassware, equipment and chemicals and follow experimental procedures in the

laboratory
3. Apply the concepts of common ion effect, solubility product and concepts related to

qualitative analysis

Analysis of SALT MIXTURE 50 M
Analysis of mixture salt containing two anions and two cations (From two different groups)
from the following:

Anions: Carbonate, Sulphate, Chloride, Bromide, Acetate, Nitrate, Borate, Phosphate.
Cations: Lead, Copper, Iron, Aluminium, Zinc, Nickel, Manganese, Calcium, Strontium,

Barium, Potassium and Ammonium.

MODEL PAPER
FIRST YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-I
CHEMISTRY Course-1: INORGANIC & PHYSICAL CHEMISTRY

Time: 3 hours Maximum Marks: 75
PART- A5 X 5 = 25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks

=

Explain the preparation & structures of Phosphonitrilic compounds.

Explain in brief, catalytic properties & stability of various oxidation states of d-
block elements.

Write short note on Bravais lattices and crystal systems.

What are Smectic&Nematic liquid Crystals? Explain.

N
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9 (a).

(b).

10 (a).

(b).

11.(a).

(b).

12.(a).

Write account on Common ion effect & Solubility product.
Describe Andrew’s isotherms of carbon dioxide.

Explain Actinide Constraction.

Explain the structure of Borazine.

PART- B5 X 10 = 50 Marks
Answer ALL the questions. Each carries TEN marks

Explain Classification, Preparations & uses of Silicones

(or)
(i) What are Pseudohalogens.
(i) Explain the Structures of any one AX3& AXs interhalogen compounds.

What is Lanthanide Contraction? Explain the Consequences of Lanthanide
Contraction.

(or)

(1) Explain the magnetic properties of d- block elements.
(ii) Explain about Conductors, Semi-Conductors& Insulators using Band
Theory.

Write an essay on Crystal defects.

(or)

What is Bragg’s Law. Explain the determination of structure of a crystal by
powder method.

Derive the relationship between Critical constants &Vanderwaal constants

(or)

(b).(i) Write any 5 differences between liquid crystals & liquids, solids

13.(a).

(if) Write the applications of Liquid crystals.

Explain Nernst distribution Law. Explain its applications

(or)

(b).What are colligative properties. Write experimental methods for determination

of molar mass of a non-volatile solute by using Elevation in boiling point &
depression in freezing point.

**k*



SEMESTER — 11
Course Il — (Organic & General Chemistry) 60 hrs (4h/w)

Course outcomes:
At the end of the course, the student will be able to;
1. Understandandexplainthedifferentialbehaviorof
organiccompoundsbasedonfundamental conceptslearnt.
2. Formulatethemechanismoforganicreactionsby
recallingandcorrelatingthefundamentalproperties ofthereactantsinvolved.
3. LearnandidentifymanyorganicreactionmechanismsincludingFreeRadical
Substitution, Electrophilic AdditionandElectrophilicAromaticSubstitution.
4. Correlateanddescribethestereochemicalpropertiesoforganiccompoundsand

reactions.

ORGANIC CHEMISTRY 36h
UNIT-I

Recapitulation of Basics of Organic Chemistry

Carbon-Carbon sigma bonds (Alkanes and Cycloalkanes) 12h
General methods of preparation of alkanes- Wurtz and WurtzFittig reaction, Corey House
synthesis, physical and chemical properties of alkanes, Isomerism and its effect on properties,
Free radical substitutions; Halogenation, concept of relative reactivity v/s selectivity.
Conformational analysis of alkanes (Conformations, relative stability and energy diagrams of
Ethane, Propane and butane).General molecular formulae of cycloalkanes and relative
stability, Baeyer strain theory, Cyclohexane conformations with energy diagram,

Conformations of monosubstituted cyclohexane.

UNIT-I1I

Carbon-CarbonpiBonds(AlkenesandAlkynes) 12h
Generalmethodsofpreparation,physicaland chemicalproperties.Mechanism
ofE1,E2,Elcbreactions,SaytzeffandHoffmanneliminations, Electrophilic
Additions,mechanism(Markownikoff/Antimarkownikoff addition) with
suitableexamples,,synandanti-addition;additionofH;, X5, HX. oxymercuration-



demercuration, hydroboration-oxidation,ozonolysis,hydroxylation, Diels Alderreaction,1,2-
andl,4-additionreactionsinconjugateddienes.

Reactionsofalkynes;acidity,electrophilic  andnucleophilicadditions,hydrationtoformcarbonyl
compounds,Alkylationof terminalalkynes.

UNIT-111

Benzene and its reactivity 12h
Concept of aromaticity, Huckel's rule - application to Benzenoid (Benzene, Naphthalene) and
Non - Benzenoid compounds (cyclopropenylcation, cyclopentadienyl anion and
tropyliumcation)

Reactions - General mechanism of electrophilic aromatic substitution, mechanism of
nitration, Friedel- Craft's alkylation and acylation. Orientation of aromatic substitution -
ortho, para and meta directing groups. Ring activating and deactivating groups with examples
(Electronic interpretation of various groups like NO2 and Phenolic). Orientation of (i) Amino,
methoxy and methyl groups (ii) Carboxy, nitro, nitrile, carbonyl and sulphonic acid groups
(iii) Halogens

(Explanation by taking minimum of one example from each type)

GENERAL CHEMISTRY 24 h
UNIT-IV

1. Surface chemistry and chemical bonding

Surface chemistry 6h
Colloids- Coagulation of colloids- Hardy-Schulze rule. Stability of colloids,Protection of
Colloids, Gold number.

Adsorption-Physical and chemical adsorption, Langmuir adsorption isotherm, applications
of adsorption.

2. Chemical Bonding 6h
Valence bond theory, hybridization, VB theory as applied toCIF3,Ni(CO)4, Molecular orbital
theory -LCAO method, construction of M.O. diagrams for homo-nuclear and hetero-nuclear
diatomic molecules (N2, Oz, CO and NO).



3. HSAB 2h
Pearson’s concept, HSAB principle & its importance, bonding in Hard-Hard and Soft-Soft
combinations.

UNIT-V

Stereochemistry of carbon compounds 10h
Molecular representations- Wedge, Fischer, Newman and Saw-Horse formulae.

Optical isomerism: Optical activity- wave nature of light, plane polarised light, optical
rotation and specific rotation.

Chiral molecules- definition and criteria(Symmetry elements)- Definition of enantiomers and
diastereomers — Explanation of optical isomerism with examples- Glyceraldehyde, Lactic
acid, Alanine, Tartaric acid, 2,3-dibromopentane.

D,L, R,Sand E,Z- configuration with examples.

Definition of Racemic mixture — Resolution of racemic mixtures (any 3 techniques)

Co-curricular activities and Assessment Methods
ContinuousEvaluation:Monitoringtheprogressof student’slearning
ClassTests,WorksheetsandQuizzes
Presentations,ProjectsandAssignmentsandGroupDiscussions:Enhancescriticalthinkingskillsan
d personality
Semester-endExamination:criticalindicatorofstudent’slearningandteachingmethodsadoptedby

teachersthroughoutthesemester.

List of Reference Books

Theory:

Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.
(PearsonEducation).

Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural
Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

Eliel, E. L. &Wilen, S. H. Stereochemistry of Organic Compounds; Wiley: London, 1994.
Kalsi, P. S. Stereochemistry Conformation and Mechanism; New Age International, 2005.

Practical:

10



Ahluwalia, V.K. &Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation
and Quantitative Analysis, University Press (2000).

Ahluwalia, V.K. &Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative
Analysis, University Press (2000).

Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry,
5th Ed., Pearson (2012)

Additional Resources:
Solomons, T. W. G.; Fryhle, C. B. &Snyder, S. A. Organic Chemistry, 12th Edition, Wiley.
Bruice, P. Y. Organic Chemistry, Eighth Edition, Pearson.

Clayden, J.; Greeves, N.&Warren, S. Organic Chemistry, Oxford.

Nasipuri, D. Stereochemistry of Organic Compounds: Principles and Applications, Third

Edition, NewAge International.

Gunstone, F. D. Guidebook to Stereochemistry, Prentice Hall Press, 1975.

LABORATORY COURSE-II 30hrs (2 h / w)
Practical-11 Volumetric Analysis
(At the end of Semester-11)
Course outcomes:
At the end of the course, the student will be able to;
1. Use glassware, equipment and chemicals and follow experimental procedures in the
laboratory
2. Understandandexplainthevolumetric analysisbasedonfundamental
conceptslearnt in ionic equilibria
3. Learnandidentifythe concepts of a standard solutions, primary and secondary standards
4. Facilitate the learner to make solutions of various molar concentrations. This may
include: The concept of the mole; Converting moles to grams; Converting grams to
moles; Defining concentration; Dilution of Solutions; Making different molar

concentrations.

Volumetric analysis 50 M
1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.

2. Determination of Fe (11) using KMnO4 with oxalic acid as primary standard.
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https://www.wiley.com/en-ca/search?pq=%7Crelevance%7Cauthor%3AT.%2BW.%2BGraham%2BSolomons
https://www.wiley.com/en-ca/search?pq=%7Crelevance%7Cauthor%3ACraig%2BB.%2BFryhle
https://www.wiley.com/en-ca/search?pq=%7Crelevance%7Cauthor%3AScott%2BA.%2BSnyder
https://www.amazon.com/Jonathan-Clayden/e/B001H6QRJE/ref%3Ddp_byline_cont_book_1
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&text=Nick%2BGreeves&search-alias=books&field-author=Nick%2BGreeves&sort=relevancerank
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&text=Stuart%2BWarren&search-alias=books&field-author=Stuart%2BWarren&sort=relevancerank
https://www.abebooks.com/servlet/BookDetailsPL?bi=22644546930&searchurl=tn%3Dstereochemistry%2Borganic%2Bcompounds%2Bprinciples%2Bapplications%26sortby%3D17%26an%3Dnasipuri&cm_sp=snippet-_-srp1-_-title1
https://www.abebooks.com/servlet/BookDetailsPL?bi=22644546930&searchurl=tn%3Dstereochemistry%2Borganic%2Bcompounds%2Bprinciples%2Bapplications%26sortby%3D17%26an%3Dnasipuri&cm_sp=snippet-_-srp1-_-title1
https://www.abebooks.com/servlet/BookDetailsPL?bi=30004999732&searchurl=tn%3Dguidebook%2Bstereochemistry%26sortby%3D17%26an%3Dgunstone&cm_sp=snippet-_-srp1-_-title1

3. Determination of Cu (1) using Na2S203 with K.Cr.Oy7 as primary standard.
4. Estimation of water of crystallization in Mohr’s salt by titrating with KMnO4

MODEL PAPER
FIRST YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-II
CHEMISTRY COURSE -11: ORGANIC & GENERAL CHEMISTRY

Time: 3 hours Maximum Marks: 75
PART- A 5 X 5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks

1. Write different conformations of n-butane. Explain their relative stability..

2. Explain 1,2- & 1,4- addition reactions of conjugated dienes.

3. Explain the orientation effect of halogens on mono substituted benzene.

4. Explain the mechanism of E1°® elimination reaction.

5. Explain the structure of CIF3 by Valency Bond theory.

6. What are Hard & soft acids & bases? Explain with examples.

7. Draw the Wedge, Fischer, Newmann& saw-Horse representations for Tartaric
acid.

Define Enantiomers and Diastereomers and give two examples for each.

2

PART- B 5 X 10 =50 Marks
Answer ALL the questions. Each carries TEN marks

9 (a). (i) Write the preparation of alkanes by Wurtz and Corey-House reaction.
(i) Explain Halogenation of alkanes. Explain the reactivity and selectivity in
free radical substitutions.

(or)

(b). (i) Explain Baeyer Strain Theory
(i1) Draw the conformations of Cyclohexane and explain their stability by
drawing energy profile diagram.

10 (a). (i) Write any two methods of preparation of alkenes.
(i) Explain the mechanism of Markownikiff and Anti-Markownikoff addition
of HBr to alkene.

(or)
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(b). (i) Explain the acidity of 1-alkynes
(if) How will you prepare acetaldehyde and acetone from alkynes?
(iii) Write alkylation reaction of terminal alkne.

11.(a). Define Huckel rule of aromatic compounds. What are benzenoid and non-
benzenoid aromatic compounds? Give examples.

(or)

(b). Explain the mechanisms of Nitration and Friedel-Craft’s alkylation of
Benzene.

12.(a). (i) Define Hardy-Schulze rule & Gold number.
(i1) Differentiate Physisorption& Chemisorption. Explain Langmuir adsorption
isotherm.

(or)

(b). Construct the Molecular Orbital diagram for O2 and NO and explain their
bond order and magnetic property.

13.(a). Define racemic mixture. Explain any two techniques for resolution of racemic
mixture.
(or)

(b).(i) Define Optical activity and Specific rotation.
(i1) Draw the R- & S- isomers of Alanine, Glyceraldehyde.
(i) Write the E- & Z- isomers of 2-butene.

**k*k

SEMESTER - 111
Course 111 (ORGANICCHEMISTRY&SPECTROSCOPY) 60hrs (4 h / w)

Course outcomes:
At the end of the course, the student will be able to;
1. Understandpreparation,propertiesandreactionsofhaloalkanes,haloarenesand
oxygencontaining functionalgroups.
2. Usethesyntheticchemistrylearntinthiscoursetodofunctionalgroup
transformations.

3. Toproposeplausiblemechanismsforanyrelevantreaction
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ORGANIC CHEMISTRY 34h

UNIT -1

1. Chemistry of Halogenated Hydrocarbons: 6h
Alkylhalides:Methodsofpreparationandproperties,nucleophilicsubstitutionreactions—
SN1,SN2andSNimechanismswithstereochemicalaspectsandeffectofsolventetc.;nucleophilics
ubstitutionvs. elimination, Williamson’s synthesis.
Arylhalides:Preparation(includingpreparationfromdiazoniumsalts)andproperties,nucleophilic
aromatic substitution;SNAr,Benzynemechanism.
Relativereactivityofalkyl,allyl,benzyl,vinylandarylhalidestowardsnucleophilicsubstitut
ionreactions.

2. Alcohols &Phenols 6h
Alcohols: preparation, properties and relative reactivity of 1°, 2° 3° alcohols,
BouvaeltBlanc Reduction; Oxidationofdiolsbyperiodicacidandleadtetra acetate,Pinacol-
Pinacolonerearrangement;

Phenols:Preparationandproperties; Acidityandfactorseffectingit, Ringsubstitution reactions,
Reimer—Tiemannand Kolbe’s—Schmidt Reactions, Fries and Claisenrearrangements with
mechanism;

UNIT-1I

CarbonylCompounds 10h
Structure, reactivity,preparationandproperties;
Nucleophilicadditions,Nucleophilicaddition-eliminationreactionswithammoniaderivatives
MechanismsofAldolandBenzoincondensation, Claisan-Schmidt, Perkin,
CannizzaroandWittigreaction,Beckmannhaloformreactionand BaeyerVilligeroxidation,a-
substitutionreactions,oxidationsandreductions(Clemmensen, wolf —kishner, with LiAIH4
&NaBHa4).

Additionreactionsof o,f-unsaturatedcarbonylcompounds:Michaeladdition.
Activemethylenecompounds: Keto-
enoltautomerism.Preparationandsyntheticapplicationsofdiethyl
malonateandethylacetoacetate.

UNIT-I1

CarboxylicAcidsand their Derivatives 12h
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General methods of preparation, physical properties and reactions of monocarboxylic acids,
effect of
substituentsonacidicstrength. Typicalreactionsofdicarboxylicacids,hydroxyacidsandunsaturat
edacids.

Preparationandreactionsofacidchlorides,anhydrides,estersandamides; Comparative study of
nucleophilic substitutionatacyl group-Mechanism of acidicandalkaline hydrolysis of esters,
Claisencondensation, Reform at sky reactions and Curtius rearrangement

Reactions involving H, OH and COOH groups- salt formation, anhydride formation, acid
chloride formation, amide formation and esterification (mechanism). Degradation of
carboxylic acids by Huns-Diecker reaction, decarboxylation by Schimdt reaction, Arndt-
Eistert synthesis, halogenation by Hell- VVolhard- Zelinsky reaction.

SPECTROSCOPY 26 h
UNIT-1V
Molecular Spectroscopy: 18h

Interactionofelectromagneticradiationwithmoleculesandvarioustypesof spectra;

Rotation spectroscopy: Selection rules, intensities of spectral lines, determination of bond
lengths of diatomic and linear triatomic molecules, isotopic substitution.

Vibrational spectroscopy: Classical equation of vibration, computation of force constant,
Harmonic and anharmonic oscillator, Morsepotential curve, vibrational degrees offered for
polyatomic molecules, modesofvibration. Selection rules for vibrational transitions,
Fundamental frequencies, overtones and hot bands.

Electronic spectroscopy: Energy levels of molecular orbitals (o, 7, n). Selection rules for
electronic spectra. Types of electronic transitions in molecules, effect of conjugation.
Concept of chromophore. bathochromic and hypsochromic shifts.Beer-Lambert’s law and its
limitations.

Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of nuclear magnetic
resonance, equivalent and non-equivalent protons, position of signals. Chemical shift, NMR
splitting of signals - spin-spin coupling, coupling constants. Applications of NMR with
suitable examples - ethyl bromide, ethanol, acetaldehyde, 1,1,2-triboromo ethane, ethyl

acetate, toluene and acetophenone.
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UNIT-V 8h
Application of Spectroscopy to Simple Organic Molecules

Application of visible, ultraviolet and Infrared spectroscopy in organic molecules.
Application of electronic spectroscopy and Woodward rules for calculating Amax of
conjugated dienes and a,f3 — unsaturated compounds.

Infrared radiation and types of molecular vibrations, functional group and fingerprint region.
IR spectra of alkanes, alkenes and simple alcohols (inter and intramolecular hydrogen
bonding), aldehydes, ketones, carboxylic acids and their derivatives (effect of substitution on

>C=0 stretching absorptions).

Co-curricular activities and Assessment Methods Continuous Evaluation: Monitoring the
progress of student’slearning Class Tests, Work sheets and Quizzes Presentations, Projects
and Assignments and Group Discussions: Enhances critical thinking skills and personality

Semester-end Examination: critical indicator of student’s learning and teaching methods

adopted byteachers throughout the semester.

List of Reference Books
. A Text Book of Organic Chemistry by Bahl and Arunbahl
. A Text Book of Organic chemistry by I L FinarVol |
. Organic chemistry by Bruice

. Organic chemistry by Clayden

1

2

3

4

5. Spectroscopy by William Kemp

6. Spectroscopy by Pavia

7. Organic Spectroscopy by J. R. Dyer

8. Elementary organic spectroscopy by Y.R. Sharma

9. Spectroscopy by P.S.Kalsi

10. Spectrometric Identification of Organic Compounds by Robert M Silverstein, Francis X
Webster

11. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

12. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. &Tatchell, A.R. Practical Organic

Chemistry, 5th Ed. Pearson (2012)
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13. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:

Preparation and Quantitative Analysis, University Press (2000).

LABORATORY COURSE -l 30hrs (2 h / w)
Practical Course-l1110rganic preparations and IR Spectral Analysis
(At the end of Semester- 111)

Course outcomes:

Onthecompletionofthecourse,thestudentwillbe abletodothefollowing:

1. how to use glassware, equipment and chemicals and follow experimental procedures
in the laboratory

2. how to calculate limiting reagent, theoretical yield, and percent yield

3. how to engage in safe laboratory practices by handling laboratory glassware,
equipment, and chemical reagents appropriately

4. how to dispose of chemicals in a safe and responsible manner

5. how to perform common laboratory techniques including reflux, distillation,
recrystallization, vacuum filtration.

6. how to create and carry out work up and separation procedures

7. how to critically evaluate data collected to determine the identity, purity, and percent
yield of products and to summarize findings in writing in a clear and concise manner

Organic preparations: 40M

i. Acetylation of one of the following compounds:

amines (aniline, o-, m-, ptoluidines and o-, m-, p-anisidine) and phenols (3-naphthol,
vanillin, salicylic acid) by any one method:
a. Using conventional method.

b. Using green approach

ii. Benzolyation of one of the following amines

(aniline, 0-, m-, p- toluidines and o-, m-, p-anisidine)

iii. Nitration of any one of the following:
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a. Acetanilide/nitrobenzene by conventional method
b. Salicylic acid by green approach (using ceric ammonium nitrate).
IR Spectral Analysis 10M
IR Spectral Analysis of the following functional groups with examples
a) Hydroxyl groups
b) Carbonyl groups
¢) Amino groups
d) Aromatic groups
MODEL PAPER
SECOND YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-III

CHEMISTRY COURSE-III: ORGANIC CHEMISTRY &
SPECTROSCOPY

Time: 3 hours Maximum Marks: 75

PART-A 5 X 5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks

Discuss two methods for preparation of aryl halides.
Explain the mechanism for Pinacol-Pinacolone rearrangement.
Discuss the mechanism for Bayer-villiger oxidation reaction.

Write the mechanism for Claisen Condensation reaction.
Write the selection rules in rotational spectroscopy.
Explain Spin — Spin coupling and Coupling Constant.
Explain types of electronic transitions in UV spectroscopy.

NGO R~wWDdPE

Explain the effect of substituents on acidic strength of mono-carboxylic acids.

PART-B 5 X 10 =50 Marks

Answer ALL the questions. Each carries TEN marks

9 (a). Give the mechanism & stereochemistry of SN'& SN? reactions of alkyl
halides with suitable example.

(or)

(b). Explain the following reactions with mechanism.
(i) Reimer-Tiemann reaction (ii) Fries rearrangement.

10 (a). Discuss the mechanism for following reactions.
(i) Perkin reaction. (ii) Cannizaro reaction



(or)

(b). Write the preparation and any three synthetic applications of diethyl malonate.

11.(a). Explain acid and base hydrolysis reaction of esters with mechanism.

(or)
(b). Explain the mechanisms of Curtius rearrangement & Arndt —Eistert reaction.

12.(a). (i) Write a note on vibrational degrees of freedom for polyatomic molecules.
(i) Explain different modes of vibrations & selection rules in IR spectroscopy.

(or)

(b).(i) Define Bathochromic shift. Explain the effect of conjugation in U.V.
spectroscopy.
(ii) Discuss the principle of NMR spectroscopy.

13.(a). Write Woodward-Fieser rules for calculating Amax for conjugated dienes and
a,p — unsaturated carbonyl compounds , and apply them for one example
each.

(or)

(b).(i) What is Fingerprint region. Explain its signigicance with an example.(ii)
Write IR spectral data for any one alcohol, aldehyde and ketone

SEMESTER - IV

Course 1V (INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY) 60hrs (4 h / w)

Course outcomes:

At the end of the course, the student will be able to;

1.

Tolearnaboutthelawsofabsorptionoflightenergybymoleculesandthesubsequentphotoch
emical reactions.
Tounderstandtheconceptofquantumefficiencyandmechanismsofphotochemicalreaction

S.

UNIT -1

OrganometallicCompounds 8h
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Definition and classification of organometallic Compounds on the basis of bond type,
Concept of hapticity of organicligands.
Metalcarbonyls:18electronrule,electroncountofmononuclear, polynuclear and substituted
metalcarbonyls of 3dseries.Generalmethods of preparation of mono and binuclear carbonyls
of 3dseries.P-acceptor behaviour of carbon monoxide. Synergic effects (VB approach) -
(MOdiagram of CO can be referred to for synergic effect to IR frequencies).

UNIT — 11

Carbohydrates 8h
Occurrence,classificationandtheirbiologicalimportance,Monosaccharides: Constitution and
absolute configuration of glucose and fructose, epimers and anomers, mutarotation,
determination of ringsize of glucose and fructose, Haworth projections and
conformationalstructures; Interconversions of aldosesandketoses; Killiani-Fischer synthesis
and Ruffdegradation; Disaccharides— Elementary treatment of maltose, lactose and
sucrose. Polysaccharides—Elementary treatment of starch.

UNIT- I

Amino acids and proteins 6h
Introduction: Definition of Amino acids, classification of Amino acids into alpha, beta, and
gamma amino acids. Natural and essential amino acids - definition and examples,
classification of alpha amino acids into acidic, basic and neutral amino acids with examples.
Methods of synthesis: General methods of synthesis of alpha amino acids (specific examples -
Glycine, Alanine, valine and leucine) by following methods: a) from halogenated carboxylic
acid b) Gabriel Phthalimide synthesis c) strecker's synthesis.

Physical properties: Zwitter ion structure - salt like character - solubility, melting

points, amphoteric character, definition of isoelectric point.

Chemical properties: General reactions due to amino and carboxyl groups - lactams from
gamma and delta amino acids by heating- peptide bond (amide linkage). Structure and
nomenclature of peptides and proteins.

Heterocyclic Compounds 7h
Introduction and definition: Simple five membered ring compounds with one hetero atom Ex.
Furan. Thiophene and pyrrole - Aromatic character — Preparation from 1, 4, -dicarbonyl

compounds, Paul-Knorr synthesis.
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Properties: Acidic character of pyrrole - electrophillic substitution at 2 or 5 position,
Halogenation, Nitration and Sulphonation under mild conditions - Diels Alder reaction in
furan.

Pyridine — Structure - Basicity - Aromaticity- Comparison with pyrrole- one method of
preparation and properties - Reactivity towards Nucleophilic substitution reaction.

UNIT- IV

Nitrogen Containing Functional Groups

Preparation, properties and important treactions of nitrocompounds, amines and diazonium salts.
1. Nitro hydrocarbons 3h
Nomenclature and classification-nitro hydrocarbons, structure -Tautomerism of nitroalkanes
leading to aci and keto form, Preparation of Nitroalkanes, reactivity -halogenation, reaction
with HONO (Nitrous acid), Nef reaction and Mannich reaction leading to Micheal addition
and reduction.

2.Amines: 11h
Introduction, classification, chiralityin  amines  (pyramidal  inversion),  importance
andgeneral methods of preparation.

Properties : Physical properties, Basicity of amines: Effect of substituent, solvent and steric
effects. Distinction between Primary, secondary and tertiary aminesusing Hinsberg’s method
and nitrousacid. Discussion of thefollowing reactions with emphasis on the mechanistic
pathway: Gabriel  Phthalimide synthesis, Hoffmann- Bromamidereaction,
Carbylaminereaction, Mannichreaction, Hoffmann’sexhaustive methylation, Hofmann-
elimination reaction and Copeelimination.

Diazonium Salts: Preparation and synthetic applications of diazonium salts including
preparation of arenes, haloarenes, phenols, cyano and nitro compounds. Coupling reactions of
diazonium salts (preparation of azo dyes).

UNIT-V

Photochemistry 5h

Difference between thermal and photochemical processes, Laws of photochemistry- Grothus-
Draper's law and Stark-Einstein's law of photochemical equivalence, Quantum vyield-
Photochemical reaction mechanism- hydrogen- chlorine and hydrogen- bromine reaction.
Qualitative description of fluorescence, phosphorescence, Jablonski diagram, Photosensitized

reactions- energy transfer processes (simple example).
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Thermodynamics 12 h

The first law of thermodynamics-statement, definition of internal energy and enthalpy, Heat
capacities and their relationship, Joule-Thomson effect- coefficient, Calculation of work for
the expansion of perfect gas under isothermal and adiabatic conditions for reversible
processes, State function. Temperature dependence of enthalpy of formation- Kirch off s
equation, Second law of thermodynamics Different Statements of the law, Carnot cycle and
its efficiency, Carnot theorem, Concept of entropy, entropy as a state function, entropy
changes in reversible and irreversible processes. Entropy changes in spontaneous and
equilibrium processes. Third law of thermodynamics, Nernst heat theorem, Spontaneous and

non- spontaneous processes, Helmholtz and Gibbs energies-Criteria for spontaneity.

Co-curricular activities and Assessment Methods Continuous Evaluation : Monitoring the
progress of student’s learning Class Tests, Work sheets and Quizzes Presentations, Projects
and Assignments and Group Discussions: Enhances critical thinking skills and personality
Semester-end Examination: critical indicator of student’s learning and teaching methods
adopted byteachers throughout the semester.
List of Reference Books

1. Concise coordination chemistry by Gopalan and Ramalingam

2. Coordination Chemistry by Basalo and Johnson

3. Organic Chemistry by G.Mareloudan, Purdue Univ

4. Text book of physical chemistry by S Glasstone

6. Concise Inorganic Chemistry by J.D.Lee

7. Advanced Inorganic Chemistry Vol-1 by Satyaprakash, Tuli, Basu and Madan

8. A Text Book of Organic Chemistry by Bahl and Arunbahl

9. A Text Book of Organic chemistry by I L FinarVol |

10. A Text Book of Organic chemistry by I L FinarVol Il

11. Advanced physical chemistry by Gurudeep Raj

22



LABORATORY COURSE -1V 30hrs(2 h / w)
Practical Course-1V Organic Qualitative analysis 50 M
(At the end of Semester- 1V)

Course outcomes:
At the end of the course, the student will be able to;
1. Use glassware, equipment and chemicals and follow experimental procedures in the
laboratory
2. Determine melting and boiling points of organic compounds
3. Understandtheapplication of concepts of different organic reactions studied in theory part
of organic chemistry

Organic Qualitative analysis 50 M
Analysis of an organic compound through systematic qualitative procedure for functional
group identification including the determination of melting point and boiling point with
suitable derivatives.

Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids, Aromatic primary amines, amides

and simple sugars

MODEL PAPER
SECOND YEAR B.Sc., DEGREE EXAMINATION

SEMESTER-IV
CHEMISTRY COURSE -1V: INORGANIC. ORGANIC & PHYSICAL
CHEMISTRY
Time: 3 hours Maximum Marks: 75
PART- A 5 X 5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks

=

Describe the 18 electron rule of mono nuclear and polynuclear metal carbonyls
with suitable examples.

2.  What are epimers and anomers. Give examples.
3. Discuss about iso electric point and zwitter ion.
4. Discuss the Paul-Knorr synthesis of five membered heterocyclic compounds.
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Explain Tautomerism shown by nitro alkanes

Discuss the basic nature of amines.

Write the differences between thermal and photochemical reactions.
Derive heat capacities and derive C, — Cv =R
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PART-B 5 X 10 =50 Marks

Answer ALL the questions. Each carries TEN marks

9 (a). What are organometallic compounds? Discuss their Classification on the basis
of type of bonds with examples.

(or)

(b). Discuss the general methods of preparations of mono & bi-nuclear carbonyls
of 3d series.

10 (a). Discuss the constitution, configuration and ring size of glucose. Draw the
Haworth and Conformational structure of glucose.

(or)

(b). (i) Explain Ruff’s degradation.
(if) Explain Kiliani- Fischer synthesis.

11.(a). What are amino acids? Write any three general methods of preparation of
amino acids.

(or)
(b). Discuss the aromatic character of Furan, Thiophene and Pyrrole.

12.(a). Write the mechanism for the following.
() Nef reaction (if) Mannich reaction

(or)

(b).(1) Explain Hinsberg separation of amines.
(i1) Discuss any three synthetic applications of diazonium salts.

13.(a). What is quantum yield? Explain the photochemical combination of Hydrogen-
Chlorine and Hydrogen - Bromine.

(or)

(b). Define entropy. Describe entropy changes in the reversible and irreversible
process.

***k
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SEMESTER - IV
CourseV(INORGANIC &PHYSICAL CHEMISTRY) 60hrs(4h/w)
Course outcomes:
At the end of the course, the student will be able to;
1. Understand concepts
Of boundary conditions and quantization, probability distribution, most probable
values,uncertainty and expectation values
2. Application of quantization to spectroscopy.

3. Various types of spectra and the irusein structure determination.

INORGANIC CHEMISTRY 26 h

UNIT —I

Coordination Chemistry 12 h
IUPAC nomenclature of coordination compounds, Structural and stereoisomerism in
complexes with coordination numbers 4 and 6. Valence Bond Theory (VBT): Inner and outer
orbital complexes. Limitations of VBT, Crystal field effect, octahedral symmetry. Crystal
field stabilization energy (CFSE), Crystal field effects for weak and strong fields. Tetrahedral
symmetry, Factors affecting the magnitude of crystal field splitting energy, Spectrochemical
series, Comparison of CFSE for Octahedral and Tetrahedral complexes, Tetragonal distortion
of octahedral geometry, Jahn-Teller distortion, square planar coordination.

UNIT —II

1. InorganicReactionMechanism: 4h
Introduction to inorganic reaction mechanisms. Concept of reaction pathways, transitionstate,
intermediate and activated complex. Labile and inert complexes, lig and substitution
reactions - SN* and SN? Substitutionreactions in square planar complexes, Trans-effect, the
ories of trans effect and its applications

2. Stability of metal complexes: 2h
Thermodynamic stability and Kkinetic stability, factors affecting the stability of metal
complexes, chelate effect, determination of composition of complex by Job's method and
mole ratio method.

Bioinorganic Chemistry: 8h
Metalions present inbiological systems, classification of elements according to their action in
biolog ical system. Geochemical effect on the distribution of metals, Sodium/K- pump,

carbonicanhydrase and carboxypeptidase.
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Excess and deficiency of sometracemetals. Toxicityofmetalions(Hg,Pb,CdandAs),
reasons fortoxicity, Use of chelatingagentsinmedicine, Cisplatinasananti-cancerdrug.

Iron and its application in bio-systems, Haemoglobin, Myoglobin. Storage and transfer

of iron.
PHYSICAL CHEMISTRY 34 h
UNIT-1
1 .Phase rule
6'" Concept of phase, components, degrees of freedom. Thermodynamic derivation of

Gibbs phase rule. Phase diagram of one component system - water system, Study of Phase
diagrams of Simple eutectic systems i) Pb-Ag system, desilverisation of lead ii) NaCl-Water
system, Congruent and incongruent melting point- Definition and examples for systems
having congruent and incongruent melting point , freezing mixtures.

UNIT-1V

Electrochemistry 14h
Specific conductance, equivalent conductance and molar conductance- Definition and effect
of dilution. Cell constant. Strong and weak electrolytes, Kohlrausch's law and its applications,
Definition of transport number, determination of transport number by Hittorf’s method.
Debye-Huckel-Onsagar's equation for strong electrolytes (elementary treatment only),
Application of conductivity measurements- conductometric titrations.

Electrochemical Cells- Single electrode potential, Types of electrodes with examples: Metal-
metal ion, Gas electrode, Inert electrode, Redox electrode, Metal-metal insoluble salt- salt
anion. Determination of EMF of a cell, Nernst equation, Applications of EMF measurements
- Potentiometric titrations.

Fuel cells- Basic concepts, examples and applications

UNIT-V

Chemical Kinetics: 14 h

The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on
reaction rates. Order and molecularity of a reaction, Derivation of integrated rate equations
for zero, first and second order reactions (both for equal and unequal concentrations of
reactants). Half-life of a reaction. General methods for determination of order of a reaction.
Concept of activation energy and its calculation from Arrhenius equation. Theories of
Reaction Rates: Collision theory and Activated Complex theory of bimolecular reactions.

Comparison of the two theories (qualitative treatment only).Enzyme catalysis- Specificity,
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factors affecting enzyme catalysis, Inhibitors and Lock & key model. Michaels- Menten

equation- derivation, significance of Michaelis-Menten constant.

Co-curricular activities and Assessment Methods Continuous Evaluation: Monitoring the

progress of student’s learning Class Tests, Work sheets and Quizzes Presentations, Projects

and Assignments and Group Discussions: Enhances critical thinking skills and personality

Semester-end Examination: critical indicator of student’s learning and teaching methods

adopted byteachers throughout the semester.

List of Reference Books

1
2
3
4
5.
6
7
8
9

10.

11.
12.
13.

. Text book of physical chemistry by S Glasstone

. Concise Inorganic Chemistry by J.D.Lee
. Advanced Inorganic Chemistry Vol-I by Satyaprakash, Tuli, Basu and Madan
. Advanced physical chemistry by Gurudeep Raj

Principles of physical chemistry by Prutton and Marron

. Advanced physical chemistry by Bahl and Tuli

Inorganic Chemistry by J.E.Huheey

Basic Inorganic Chemistry by Cotton and Wilkinson

. Atextbook of qualitative inorganic analysis by A.l. Vogel

Atkins,P.W.&Paula,J.deAtkin’sPhysical ChemistryEd.,OxfordUniversityPress
10thEd(2014).

Castellan,G.W.PhysicalChemistry4thEd.Narosa(2004).

Mortimer,R. G.PhysicalChemistry3rdEd. Elsevier:NOIDA,UP(2009).

Barrow,G.M.PhysicalChemistry
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SEMESTER - IV

Course V LABORATORY COURSE 30hrs (2 h / w)

Practical-Course -VConductometric and Potentiometric Titrimetry 50 M
Course outcomes:

At the end of the course, the student will be able to;

1.

Use glassware, equipment and chemicals and follow experimental procedures in the
laboratory

Apply concepts of electrochemistry in experiments

Be familiar with electro analytical methods and techniques in analytical chemistry
which study an analyte by measuring the potential ( volts) and/or current ( amperes) in

an electrochemical cell containing the analyte

Conductometric and Potentiometric Titrimetry 50 M

1.

Conductometric titration- Determination of concentration of HCI solution using
standard NaOH solution.

Conductometric titration- Determination of concentration of CHsCOOH Solution
using standard NaOH solution.

Conductometric titration- Determination of concentration of CHs3COOH and HCl in
a mixture using standard NaOH solution.

Potentiometric titration- Determination of Fe (I1) using standard K>Cr.O7 solution.

Determination of rate constant for acid catalyzed ester hydrolysis.
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MODEL PAPER
SECOND YEAR B.Sc., DEGREE EXAMINATION
SEMESTER-IV

CHEMISTRY COURSE V: INORGANIC & PHYSICAL CHEMISTRY

Time: 3 hours

Maximum Marks: 75
PART- A5 X 5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks

O No as~wd PR

9 (a).

(b).

10 (a).

(b).

11.(a).

(b).

Write note on Jahn-Teller distortion.

Explain Labile & inert complexes.

Explain Job’s method for determination of composition of complex.

Explain Thermodynamic derivation of Gibb’s phase rule.

Explain any two conductometric titrations.

Write note on Fuel Cells with examples and applications.

What is enzyme catalysis? Write any three factors effecting enzyme catalysis.

Derive Michaels- Menten equation.

PART-B 5X10=50
Marks

Answer ALL the questions. Each carries TEN marks

Explain Valence Bond theory with Inner and Outer orbital complexes. Write
limitations of VBT.

(or)

Define CFSE. Explain the factors effecting the magnitude of crystal field
splitting energy.

Explain Trans effect. Explain the theories of trans effect and write any two
applications of trans effect.

(or)
(i) Write the biological functions of Haemoglobin and Myoglobin.
(i1) Write note on use of chelating agents in medicines.

Define Phase rule and terms involved in it. Explain phase diagram of Pb-Ag
system.

(or)

(i) Explain phase diagram for NaCl-water system.

30



(i) Explain briefly about Freezing mixtures.

12.(a). Define Transport number. Write experimental method for the determination of

transport number by Hittorf method.
(or)
(b).(i) Define single electrode potential.

(i) Explain four types of electrodes with examples.

13.(a). Explain general methods for determination of order of a reaction.

(or)

(b).Explain Collision theory and Activated complex theory of bimolecular
reactions.

*k*
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ANDHRA PRADESH STATE COUNCIL OF HIGHER EDUCATION

REVISED UG SYLLABUS UNDER CBCS

(Implemented from Academic Year, 2020-21)

PROGRAMME: FOUR YEAR B.Sc.(Hons)
Domain Subject: CHEMISTRY

Skill Enhancement Courses (SECs) for Semester V, from 2022-23 (Syllabus with Learning
Outcomes, References, Co-curricular Activities & Model Q.P. Pattern)

Structure of SECs for Semester—V

(To choose One pair from the Five alternate pairs of SECs)

Univ. | Course Name of Course Th.Hrs| 1IE EE (Credits | Prac. | Mar- | Credits
Code | NO. J Mar- | Mar Hrs./ | ks
6&7 Week | ks -ks Wk
6A  |Synthetic Organic Chemist
Y & Y 3 25 75 3 3 50 2
7A  |Analysis of Organic 3 25 | 75 3 3 50 2
Compounds
OR
6B |Analytical Methods in
. 3 25 75 3 3 50 2
Chemistry-1
7B |Analytical Methods in 3 25 75 3 3 50 2
Chemistry-1
OR
6C [Industrial Chemistry-1
3 25 75 3 3 50 2
7¢  |Industrial Chemistry-2 3 25 75 3 3 50 2
OR
6D |Environmental Chemistry
3 25 75 3 3 50 2
7D |Green Chemistry and 3 25 | 75 3 3 50 2
Nanotechnology
OR
6E |Analytical Methods in
. 3 25 75 3 3 50 2
Chemistry
78 |Cosmetics and Pharmaceutical 3 25 75 3 3 50 2
Chemistry

Note-1: For Semester—V, for the domain subject Chemistry, any one of the five pairs of

SECs shall be chosen as courses 6 and 7, i.e., 6A&7A or 6B&7B or 6C&7C or 6D&7D or
6E&7E.The pair shall not be broken (ABC allotment is random, not on any priority basis).

Note-2: One of the main objectives of Skill Enhancement Courses (SEC) is to inculcate skills
related to the domain subject in students. The syllabus of SEC will be partially skill oriented.
Hence, teachers shall also impart practical training to students on the skills embedded in




A.P. State Council of Higher Education

Semester-wise Revised Syllabus under CBCS, 2020-21
Four-year B.Sc.(Hons) Course Code:
Domain Subject: CHEMISTRY
IV Year B.Sc.(Hons) —Semester—V
Max Marks: 100+50
Course6-A: Synthetic Organic Chemistry
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

Students after successful completion of the course will be able to:

1. Identify the importance of reagents used in the synthesis of organic compounds.

2. Acquire knowledge on basic concepts indifferent types of pericyclic reactions.

4. Understand the importance of retro synthesis in organic chemistry.

5. Comprehend the applications of different reactions in synthetic organic chemistry.

I1. Syllabus :( Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1: Per cyclic reactions 12 hours

1. A brief introduction to synthetic organic chemistry

2. Features and classification of per cyclic reactions: Phases, nodes and symmetry
properties of molecular orbital’s in ethylene, 1, 3-butadiene, 1, 3, 5-hexatriene,
alkylation and ally radical. Thermal and photochemical reactions.

3. Electro cyclic reactions: Definition and examples, definitions of con and dis rotation,
Woodward- Hoffmann selection rules.(Correlation diagrams are not required)

4. Cyclo addition reactions: Definition and examples, definitions of supra facial and an
tar facial addition, Woodward- Hoffmann selection rules. (Correlation diagrams are
not required)

Unit-2: Organic photochemistry 8hours

1. Jablonski diagram-singlet and triplettates

2. PhotochemistryofCarbonylcompounds-n—mandr—m*transitions,Norrishtype-1and
type-2 reactions

3. Paterno — Buchi reaction.

Unit-3: Retro synthesis 12 hours

1. Important terms in Retro synthesis with examples-Disconnection, Target molecule,
FGI, Synthon, Retro synthetic analysis, chemo selectivity, region selectivity

2. Importance of Order of events in organic synthesis

3. Retro synthetic analysis of the compounds: a.cyclohexene, b.4-Nitro toluene,
c. Paracetamol.



Unit-4: Synthetic Reactions 8hours
Shapiro reaction, Stork - enamine reaction (only alkylation), Wittig reaction,
Robinson annulation, Bailys-Hillman reaction, Heck reaction, Suzuki coupling.
Synthesis of aldehydes and ketones usingl, 3-Dithiane.

Unit-5: Reagents in Organic Chemistry 10 hours
Oxidizing agents: PCC, PDC, SeO: (Riley oxidation), NBS.

Reducing agents: LiAlH4 (with mechanism), LTBA, Metal-solvent reduction
(Birch reduction), Catalytic reduction.

IT1. References
1. Peri cyclic reactions by lan Fleming, Second edition, Oxford University press.
2. Peri cyclic Reactions-A Text book: Reactions, Applications and Theory by
S.Sankararaman, WILEY-VCH.
3. Reaction Mechanismin Organic Chemistry by S.M. Mukher;ji and
S.P.Singh, Revised edition, Trinity Press.
4. Pericyclic reactions-AMechanistic study by S.M.Mukherji, Macmill an India.
5. Organic synthesis: The disconnection approach by Stuart Warren, John Wiley & Sons.
6. Organic chemistry by Jonathan Clayden, Nick Greeves and Stuart Warren,
Second edition, Oxford university press.
7.Reactions, Reagents and Rearrangements by S.N. Sanyal, Bharati
Bhawan Publishers & Distributors.



Course6-A: Synthetic Organic Chemistry-PRACTICAL SYLLABUS

IV. Learning Outcomes:

On successful completion of this practical course, student shall be able to:

1. Perform the organic qualitative analysis for the detection of N, S and halogens using the
green procedure.

2. Learn the procedure for the separation of mixture famine acids using paper
Chromatography.

3. Prepare the TLC plates for TLC chromatography.

4. Acquire skills in conducting column chromatography for the separation of dyes in the
given mixture.

V. Practical (Laboratory) Syllabus :(30hrs) (Max.50 Marks)

1. Green procedure for organic qualitative analysis: Detection of N, S and halogens

2. Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending
paper chromatography.

3. Separation of a given dye mixture (methyl orange and methylene blue) using TLC (using
alumina as adsorbent).

4. Separation of mixture of methyl range and methyl enable by column chromatography
5. Separation of food dyes using Column Chromatography
6. Separation of triglycerides using TLC

VI. Lab References:

1. Vogel A. 1. Practical Organic Chemistry, Longman Group Ltd.

2. Bansal R.K. Laboratory Manual of Organic Chemistry, Wiley-Eastern.

3. Ahluwalia V. K. and Aggarwal R. Comprehensive Practical Organic Chemistry, University
press.

4. Mann F. G and Saunders B.C, Practical Organic Chemistry, Pearson Education.

VII. Co-Curricular Activities
a) Mandatory:(Lab/field training of students by teacher:(lab: 10+field:05):

1. For Teacher: Training of students by the teacher in laboratory and field for not less
than15 hours on the field techniques/skills of detection of N, Sand halogens using the
green procedure, preparation of TLC plates, detection of organic compounds using Ry
values in TLC/ paper chromatography, loading of column, selection of solvent
systemforcolumnchromatography,separationofaminoacidsanddyemixtureusingchroma
tographictechniques.

2. For Students: Student shall visit a related industry/chemistry laboratory in
universities/research organizations/private sector facility and observes the synthetic
reactions. Write their observations and submit a hand written fieldwork/project work
report notexceeding10 pages in the given format to the teacher.

3. Max marks for Fieldwork/project work Report: 05.

4. Suggested Format for Fieldwork/project work: Title page, student details, index

page, details of place visited, observations, findings, and acknowledgements.

. Unit tests (IE).

N



b) Suggested Co-Curricular Activities

1. Training of students by related industrial experts.

2. Assignments, Seminars and Quiz (on related topics), collection of relevant videos and
material.

3. Visits of abilities, firms, research organizations etc.

4. Invited lectures and presentations on related topics by field/industrial experts.

VIII. Suggested Question Paper Pattern:

Max. Marks: 75 Time: 3 hrs
SECTION — A (Total: 15 Marks)
Very Short Answer Questions (10Marks:5x2)
SECTION - B (Total: 4x5=20Marks)
(Answer any four questions. Each answer carries 5 marks
(At least 1 question should be given from each Unit)

0l N N W B W N

SECTION - C (Total: 4x10 =40 Marks)
(Answer any four questions. Each answer carries 10 marks
(At least 1 question should be given from each Unit)

0 Al N | K W N —




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21

Course Code:

Four-year B.Sc. (Hons)
Domain Subject: CHEMISTRY
IV Year B.Sc.(Hons) —Semester—V
Max Marks: 100+50
Course7-A: Analysis of Organic Compounds
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

Students after successful completion of the course will be able to:

1. Identify the importance of mass spectrometry in the structural elucidation of organic
compounds.

2. Acquire the knowledge eon structural elucidation of organic compounds.

3. Understand various chromatography methods in the separation and
identification of organic compounds.

4. Demonstrate the knowledge gained in solvent extraction for the separate the organic
compounds.

I1. Syllabus :( Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1: Mass Spectrometry 10 hours
A brief introduction to analysis of organic compounds

Basic principles, Instrumentation - Mass spectrometer, electron Ionization (Electron Impact
ionization, EI), Molecular ions, metastable ions, Isotope abundance. Basic fragmentation
types. Fragmentation patterns in Toluene, 2-Butanol, But aldehyde, Propionic acid.

Unit-2: Structural elucidation of organic compounds using IR, NMR, mass spectral
data- 8hours

2, 2, 3, 3-Tetra methyl butane, Butane-2, 3-dione, Prop ionic acid and methyl propionate.

Unit-3: Structural elucidation of organic compounds using IR, NMR,
Mass spectral data- 8 hours

Phenyl acetylene, ace to phenomenon amici acid and p-nitro aniline.

Unit-4: Separation techniques-1 12 hours

1. Solvent extraction-Principle and theory, Batch extraction technique, application of batch
extraction in the separation of organic compounds from mixture- acid & neutral, base
&neutral.

2. Chromatography- Principle and theory, classification, types of adsorbents, eluents,
Revalues and factors affecting Revalues.

3. Thin layer chromatography-principle, experimental procedure, advantages and
applications.



Unit-5: Separation techniques-2 12 hours

1.

Paper chromatography- Principle, experimental procedure, ascending, descending, radial
and two dimensional, applications.

Column chromatography-Principle, classification, experimental procedure, applications.
HPLC-Principle, Instrumentation-block diagram and applications.

II1. References

1.
2.

Organic Spectroscopy by William Kemp, Third Edition, Palgrave USA.
Introduction to Spectroscopy by Pavia, Lamp man, Kriza nd Vyvyan, Fifth edition,
Cen gage.

Organic Spectroscopy: Principles and Applications by Jag Mohan, Second edition,
Alpha Science.

Spector’s copy of Organic Compounds by P.S.Kalsi, Seventh edition, New Age
International.

Spectroscopic Methods in Organic Chemistry by Ian Fleming and Dudley Williams,
Seventh edition, Springer.

Fundamentals of Analytical Chemistry by F.James Holler, Stanley R Crouch, Donald
M.Westand Douglas A.Skoog, Ninth edition, Cen gage.

Analytical Chemistry by Gary D.Christian, Purnendu K.Dasgupta and Kevin
A.Schug, Seventh edition, Wiley.

Quantitative analysis by R.A.Day Jr. and A.L.Underwood, Sixth edition, Pearson.
Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.



Course7-A: Analysis of Organic Compounds - PRACTICAL SYLLABUS

IV. Learning Outcomes:

On successful completion of this practical course, student shall be able to:

1. Prepare acetanilide using the green synthesis.

2. Demonstrate the preparation of anazodye.

3. Acquire skills in the separation of organic compounds in the given mixture using solvent
extraction

V. Practical (Laboratory) Syllabus:(30hrs) (Max.50 Marks)

. Identification of various equipment in the laboratory.

. Acetylating of 1° amine by green method: Preparation of acetanilide

. Rearrangement reaction in green conditions: Benzil - Benzilic acid rearrangement

. Radical coupling reaction: Preparation of 1,1-bis -2-naphthol

. Green oxidation reaction: Synthesis of adipic acid

. Preparation and characterization of biodiesel from vegetable oil/ waste cooking oil

. Photo reduction of Benzophenone to Benzopinacol in the presence of sunlight.

. Separation of organic compounds in a mixture (acidic compound + neutral compound) using solvent
extraction.

. Separation of organic compounds in a mixture (basic compound +neutral compound) using solvent
extraction.

VI. Lab References:

0N DN W~

\O

1. Vogel A. I. Practical Organic Chemistry, Longman Group Ltd.

2. Bansal R.K. Laboratory Manual of Organic Chemistry, Wiley-Eastern.

3. Ahluwalia V. K. and Aggarwal R. Comprehensive Practical Organic Chemistry, University
press.

4. Mann F.G and Saunders B.C, Practical Organic Chemistry, Pearson Education.

IV. Co-Curricular Activities:
a) Mandatory:(Lab/field training of students by teacher:(lab:10+field:05):

5. For Teacher: Training of students by teacher in laboratory and field for not less
than15 hours on the field techniques/skills of preparation of acetanilide, preparation of
azodye, use of separating funnel for solvent extraction, separation of organic
compounds in a mixture.

6. For Student: Student shall visit a related industry/chemistry laboratory in
universities/research organizations/private sector facility and observe the techniques
used for the separation of organic compounds. Write their observations and submit a
handwritten fieldwork/project work report not exceeding10 pages in the given format
to the teacher.

7. Max marks for Fieldwork/project work Report: 05.

4. Suggested Format for Fieldwork/project work: Title page, student details, index
page, details of place visited, observations, findings, and acknowledgements.

5. Unit tests (IE).

b) Suggested Co-Curricular Activities
1. Training of students’ by related industrial experts.
2. Assignments, Seminars and Quiz (on related topics), collection of videos and other

material



VIII. Suggested Question Paper Pattern:
Max. Marks: 75 Time: 3 hrs
SECTION - A (Total: 15 Marks)
Very Short Answer Questions (10Marks:5x2)

SECTION - B (Total: 4x5=20Marks)
(Answer any four questions. Each answer carries 5 marks
(At least 1 question should be given from each Unit)

ol Q] N | B W N

SECTION - C (Total: 4x10 =40 Marks)
(Answer any four questions. Each answer carries 10 marks
(At least 1 question should be given from each Unit)

ol Q| N | K| W N~




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21

Course Code:
Four-year B.Sc. (Hons)
Domain Subject: CHEMISTRY
IV Year B.Sc.(Hons)-Semester—V
Max Marks: 100+50
Course6-B: Analytical Methods in Chemistry-1
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

Students after successful completion of the course will be able to:

1. Identify the importance of solvent extraction and ion exchange method.

2. Acquire knowledge on the basic principles of volumetric analysis and gravimetric analysis.
3. Demonstrate the usage of common laboratory apparatus used in quantitative analysis.

4. Understand the theories of different types of titrations.

5. Gain knowledge on different types of errors and their minimization methods.

I1. Syllabus:
(Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1: Quantitative analysis-1 8 hours

1. A brief introduction to analytical methods in chemistry

2. Principles of volumetric analysis, concentration terms- Molarity, Molality, Normality,
v/v, w/v, ppm and ppb, preparing solutions- Standard solution, primary standards and
secondary standards.

2. Description and use of common laboratory apparatus- volumetric flask, burette, pipette,
beakers, measuring cylinders.

Unit-2: Quantitative analysis-2 12hours

1. Principles of volumetric analysis: Theories of acid-base (including study of acid-base
titration curves), redox, complex metric, iodometric and precipitation titrations-choice
of indicators for the saturations.

2. Principles of gravimetric analysis: precipitation, coagulation, peptization, co
precipitation, post precipitation, digestion, filtration, and washing of precipitate, drying
and ignition.

Unit-3: Treatment of analytical data 8hours
Types of errors- Relative and absolute, significant figures and its importance, accuracy -

methods of expressing accuracy, errors- Determinate and indeterminate and minimization of

errors, precision-methods of expressing precision, standard deviation and confidence interval.



Unit-4: separation techniques 12 hours

1. Solvent Extraction: Introduction, principle, techniques, factors affecting solvent
extraction, Batch extraction, continuous extraction and counter current extraction.
Synergism. Application-Determination of Iron (III).

2. lon Exchange method: Introduction, action of ion exchange resins, applications.

UNIT-5: Analysis of water 10hours
Determination of dissolved solids, total hardness of water, turbidity, alkalinity, Dissolved
oxygen, COD, determination of chloride using Mohr’s method.

I11. References

1. Fundamentals of Analytical Chemistry by F.James Holler, Stanley R Crouch, Donald
M.Westand Douglas A.Skoog, Ninth edition, Cengage.

2. Analytical Chemistry by Gary D.Christian, Purnendu K.Dasgupta and
KevinA.Schug,Seventh edition, Wiley.

3. Quantitative analysis by R.A.DayJr. And A.L.Underwood, Sixth edition, Pearson.

4. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.

5. Text book of Environmental Chemistry and Pollution Control by S.S.Dara and
D.D.Mishra, Revised edition, S Chand & ColLtd.



Course6-B: Analytical methods in chemistry-1-PRACTICALSYLLABUS

IV. Learning Outcomes:

On successful completion of this practical course, student shall be able to:
1. Estimate Iron(II) using standard Potassium dichromate solution

2. Learn the procedure for the estimation of total hardness of water

3. Demonstrate the determination of chloride using Mohr’s method

4. Acquire skills in the operation and calibration of pH meter

5. Perform the strong acid vs strong base titration using pH meter

V. Practical (Laboratory)Syllabus:(30hrs) (Max.50 Marks)

1. Estimation of Iron(II) using standard Potassium dichromate solution (using DPA indicator)
2. Estimation of total hardness of water using EDTA

3. Determination of chloride ion by Mohr’s method
4

. Study the effect on pH of addition of HCI/NaOH to solutions of acetic acid, sodium acetate and their
mixtures.

5. Preparation of buffer solutions of different pH (i) Sodium acetate-acetic acid, (ii) Ammonium chloride-
ammonium hydroxide.

6. pH metric titration of (i) strong acid vs. strong base, (ii) weak acid vs. strong base.
7. Determination of dissociation constant of a weak acid.

VI. Lab References:

1. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.

VII. Co-Curricular Activities:
a) Mandatory:(Lab/field training of students by teacher:(lab:10+field:05):

8. For Teacher: Training of students by the teacher in laboratory and field for not less
than 15 hours on the field techniques/skills of calibration of pH meter, Strong acid
vsstrongbasetitrationusingpHmeter,determinationofchlorideion,estimationofwaterqual
ityparametersand estimation of Iron(II).

9. For Student: Student shall visit a related industry/chemistry laboratory in
universities/research organizations/private sector facility and observe various methods
used for the analysis of water. Write their observations and submit a hand written
fieldwork/project work report not exceedinglO pages in the given format to the
teacher.

10. Max marks for Fieldwork/project work Report: 05.

4. Suggested Format for Fieldwork/project work: Title page, student details, index
page, details of place visited, observations, findings, and acknowledgements.

5. Unit tests (IE).

b) Suggested Co-Curricular Activities

1. Training of students’ by related industrial experts.

2. Assignments, Seminars and Quiz (on related topics).

3. Visits to facilities, firms, research organizations etc.

4. Invited lectures and presentations on related topics by field/industrial experts.



VIII. Suggested Question Paper Pattern:

Max. Marks: 75 Time: 3 hrs
SECTION-A (Total: 15 Marks)
Very Short Answer Questions (10Marks:5x2)

SECTION- B (Total: 4x5=20Marks)
(Answer any four questions. Each answer carries 5 marks
(At least 1 question should be given from each Unit)

ool | N | B W N

SECTION- C (Total: 4x10 =40 Marks)
(Answer any four questions. Each answer carries 10 marks
(At least 1 question should be given from each Unit)

Ol | SN | B W N




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21

Course Code:

Four-year B.Sc. (Hons)
Domain Subject: CHEMISTRY
IV Year B.Sc.(Hons)-Semester—V
Max Marks: 100+50
Course7-B: Analytical Methods in Chemistry-2
(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

Students after successful completion of the course will be able to:

1. Identify the importance of chromatography in the separation and identification of
compounds in a mixture

2. Acquire a critical knowledge on various chromatographic techniques.

3. Demonstrate skills related to analysis of water using different techniques.

4. Understand the principles of spectro chemistry in the determination of metal ions.

5. Comprehend the applications of atomic spectroscopy.

I1. Syllabus :( Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1: Chromatography-Introduction and classification 10 hours
Principle, Classification of chromatographic methods, Nature of adsorbents, eluents,
Rgvalues, factors affecting Revalues.

UNIT-2: TLC and paper chromatography 12 hours

1. Thin layer chromatography: Principle, Experimental procedure, preparation of plates,
adsorbents and solvents, development of chromatogram, detection of spots, applications
and advantages.

2. Paper Chromatography: Principle, Experimental procedure, choice of paper and
solvents, various modes of development- ascending, descending, radial and two
dimensional, applications.

UNIT-3: Column chromatography 12 hours
1. Column chromatography: Principle, classification, Experimental procedure, stationary
and mobile phases, development of the Chromatogram, applications.

2. HPLC: Basic principles, instrumentation —block diagram and applications.
UNIT-4: Spectrophotometry 8hours

Principle, Instrumentation: Single beam and double beam spectrometer, Beer-
Lambert’s law- Derivation and deviations from Beer-Lambert’s law, applications of Beer-
Lambert’s law-Quantitative determination ofFe*?, Mn*?and Pb"2.



UNIT-5: Atomic spectroscopy 8hours
Types, atomizer, atomic absorption and emission and applications.

II1. References

1.

Fundamental so Analytical Chemistry by F.James Holler, Stanley R Crouch, Donald
M.Westand Douglas A.Skoog, Ninth edition, Cengage.

Analytical Chemistry by Gary D.Christian, Purnendu K.Dasgupta and Kevin
A.Schug, Seventh edition, Wiley.

Quantitative analysis by R.A.Day Jr. and A.L.Underwood, Sixth edition, Pearson.
Text book of Vogel's Quantitative Chemical Analysis, Sixth edition/ Pearson.



Course7-B: Analytical Methods in Chemistry-2- PRACTICAL SYLLABUS

V. Learning Outcomes:

On successful completion of this practical course, student shall be able to:

1. Perform the separation of a given dye mixture using TLC

2. Learn the preparation of TLC plates

3. Demonstrate the separation of mixture of amino acids using paper chromatography
4. Acquire skills in using column chromatography for the separation of dye mixture

VI. Practical (Laboratory) Syllabus: (30hrs) (Max.50Marks)

1. Separation of a given dye mixture (methyl orange and methylene blue) using TLC (using
alumina as adsorbent).

2. Separation of mixture of methyl orange and methylene blue by column chromatography.

3. Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending
paper chromatography.

4. Separation of food dyes using Column Chromatography
5. Separation of triglycerides using TLC

6. Verification of Beer lambert’s law. (Using potassium permanganate solution) using
colorimeter /spectrophotometer.

VII. Lab References:

1. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.

1. Vogel A. I. Practical Organic Chemistry, Longman Group Ltd.

2. Bansal R.K. Laboratory Manual of Organic Chemistry, Wiley- Eastern.

3. Ahluwalia V. K. and Aggarwal R. Comprehensive Practical Organic Chemistry, University
press.

4. Mann F.Gand Saunders B.C, Practical Organic Chemistry, Pearson Education.

VII. Co-Curricular Activities:
a) Mandatory:(Lab/field training of students by teacher ( lab:10+field:05):
11. For Teacher: Training of students by the teacher in laboratory and field for not
lessthan15 hours on the field techniques/skills of determination of hardness of water,
using the calorimeter and or Spectrophotometer, preparation of TLC plate,

identification of spots in TLC and Paper chromatographic techniques, loading of

column, selection of solvent system, separation of amino acids and dyes mixture using
chromatographic techniques.

12. For Student: Student shall visit a related industry/chemistry laboratory in
universities/research  organizations/private  sector facility and observe the
chromatographic techniques used for the separation of compounds. Write their
observations and submit a hand written fieldwork/project work report not exceeding
10 pages in the given format to the teacher.

13. Max marks for Fieldwork/project work Report: 05.

4. Suggested Format for Fieldwork/project work: Title page, student details, index
page, details of place visited, observations, findings, and acknowledgements.

10. Unit tests (IE).



b) Suggested Co-Curricular Activities

1. Training of students by related industrial experts.

2. Assignments, Seminars and Quiz (on related topics).

3. Visits to facilities, firms, research organizations etc.

4. Invited lectures and presentations on related topics by field/industrial experts.

VIII. Suggested Question Paper Pattern:

Max. Marks: 75 Time: 3 hrs
SECTION — A (Total: 15 Marks)
Very Short Answer Questions (10Marks:5x2)

SECTION - B (Total: 4x5=20Marks)
(Answer any four questions. Each answer carries 5 marks
(At least 1 question should be given from each Unit)
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SECTION - C (Total: 4x10 =40 Marks)
(Answer any four questions. Each answer carries 10 marks
(At least 1 question should be given from each Unit)
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: CHEMISTRY
IV Year B.Sc.(Hons)-Semester—V
Max. Marks : 100+50
Course6-C: Industrial Chemistry-1

(Skill Enhancement Course (Elective), Credits: 05)

I. Learning Outcomes:

Students after successful completion of the course will be able to:

1. Identify the importance of different surface coatings.

2. Acquire a critical knowledge on manufacture of ceramics and cement.
3. Understand various steps in the manufacture of cane sugar.

4. Explain the manufacture of pulp and paper.

11. Syllabus :( Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1: Fertilizers 10 hours
A brief introduction to industrial chemistry

Different types of fertilizers. Manufacture of the following fertilizers: Urea, Ammonium
nitrate, Calcium ammonium nitrate, Ammonium phosphates; Polyphosphate,
Superphosphate, Compound and mixed fertilizers.

Unit-2: Silicates 10hours
1. Ceramics: Important clays and Felds par. Ceramics-types, uses and manufacture. High
technology ceramics and their applications.

2. Cements: Classification of cement, ingredients and their role, Manufacture of cement and
the setting process, quick setting cements.

Unit-3: Surface Coatings 12 hours

Objectives of coatings surfaces, preliminary treatment of surface, classification of
surface coatings. Paints and pigments-formulation, composition and related properties. Oil
paint, modified oils, Pigments, toners and lake pigments, fillers, thinners, enamels,
emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint, Plastic
paint), Water and Oil paints.

Unit-4: Sugar Chemistry 08hours
Introduction—Manufacture and recovery of cane sugar from molasses, manufacture of sucrose
from beat root, testing and estimation of sucrose.

Unit-S: Paper Industry 10hours

Pulp and Paper-Introduction, Manufacture of pulp, sulphate or Kraft pulp, soda pulp, sulphite
pulp, rag pulp, beating, refining, filling, sizing and colouring of pulp, manufacture of paper.



I1I. References:

1. E.Stocchi: Industrial Chemistry, Vol-1, Ellis HorwoodLtd. UK

2. J.A Kent: Riegel’s Hand book of Industrial Chemistry, CBS Publishers, New Delhi.

3. P.CJain, M.Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

4. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publications,
NewDelhi.

5. B.K.Sharma: Engineering Chemistry, Goel Publishing House, Meerut

6. O. P. Vermani, A. K. Narula: Industrial Chemistry, Galgotia Publications Pvt. Ltd., New
Delhi.

Course6 C: Industrial Chemistry-1- PRACTICAL SYLLABUS
IV. Lab work-Skills Outcomes:
On successful completion of this practical course, student shall be able to:
1. Determine free acidity in ammonium sulphate fertilizer.
2. Learn the procedure for the Estimation of Calcium in Calcium ammonium nitrate fertilizer.
3. Demonstrate skills on Estimation of phosphoric acid in superphosphate fertilizer.
4. Acquire skills in using colorimetry for the estimation of sucrose.

V. Practical(Laboratory)Syllabus:(30hrs) (Max.50 Marks)

1. Determination of free acidity in ammonium sulphate fertilizer.

2. Estimation of Calcium in Calcium ammonium nitrate fertilizer.

3. Estimation of phosphoric acid in superphosphate fertilizer.

4. Estimation of sucrose by colorimetry.

VI: Lab References

1. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.

2. Text book on Experiments and Calculations in Engineering Chemistry, S.S.Dara, S.Chand.
3. R.Gopalan, D.Venkappayya, S.Nagarajan: Engineering Chemistry, Vikas Publications.

4. B.K.Sharma: Engineering Chemistry, Goel Publishing House, Meerut

VII. Co-Curricular Activities:
a) Mandatory:(Lab/field training of students by teacher:(lab:10+field:05):

1. For Teacher: Training of students by the teacher in laboratory and field for not less than15
hours on field related skills in determination of free acidity, estimation of calcium and
phosphoric acid in a fertilizer, use of colorimeter to estimate sucrose.
2. For Student: Student shall visit a related industry/chemistry laboratory in
universities/research organizations/private sector facility and observe the surface coatings of
surfaces used to prevent the corrosion. Write their observations and submit a hand written
fieldwork/project work report not exceeding10 pages in the given format to the teacher.
3. Max marks for Fieldwork/project work Report: 05.
4. Suggested Format for Fieldwork/project work: Title page, student details, index

page, details of place visited, observations, findings, and acknowledgements.
5. Unit tests (IE).
b) Suggested Co - Curricular Activities
1. Training of students by related industrial experts.
2. Assignments, Seminars and Quiz (on related topics).



VIII. Suggested Question Paper Pattern:

Max. Marks: 75 Time: 3 hrs
SECTION — A (Total: 15 Marks)
Very Short Answer Questions (10Marks:5x2)

SECTION — B (Total: 4x5=20Marks)
(Answer any four questions. Each answer carries 5 marks
(At least 1 question should be given from each Unit)
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SECTION — C (Total: 4x10 =40 Marks)
(Answer any four questions. Each answer carries 10 marks
(At least 1 question should be given from each Unit)
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: CHEMISTRY
IV Year B.Sc.(Hons)-Semester—V
Max Marks: 100
Course7-C: Industrial Chemistry-2
(Skill Enhancement Course (Elective), Credits: 05)

Learning Outcomes:
Students after successful completion of the course will be able to:
1. Identify the importance of industrial waste management.
2. Acquire a critical knowledge on the preparation and applications of organic polymers.
3. Demonstrate the analysis of water quality parameters.
4. Explain the sources of air pollution.

I1. Syllabus :( Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1: Organic Polymers-1 10 hours
Basic definitions, degree of polymerization, classification of polymers- Natural and
Synthetic polymers, Organic and In organic polymers, Thermoplastic and Thermo
setting polymers, Plastics, Elastomers, Fibers and Resins, Linear, Branched and Cross-
Linked polymers.

Unit-2: Organic Polymers-2 10 hours
Addition polymers and Condensation polymers, mechanism of polymerization- Free
radical, ionic and Zeigler-Natta polymerization. Industrial manufacturing and
applications of following polymers, Polystyrene, Poly acrylonitrile, Poly methacrylate,
Poly methyl-methacrylate.

Unit-3: Air Pollution 8 hours
Sources of air pollution, acid rain, photochemical smog, Greenhouse effect, Formation

and depletion of ozone, sources and effects of various gaseous pollutants: NOx, SOx,

SPM, CO, hydrocarbons, controlling methods of air pollution.

Unit-4: Analysis of water 10hours

Determination of total hardness of water, Dissolved oxygen, BOD, COD, total dissolved
solids, turbidity, alkalinity, determination of chloride using Mohr’s method.

Unit-5: Industrial Waste Management 12hours

Waste water treatment - primary, secondary & tertiary treatment. (All treatment methods
in detail). Characteristics of solid wastes, methods of solid waste treatment and disposal,
microbiology involved in solid waste disposal, methods of solid waste disposal-
composting, sanitary landfilling- economic, aesthetic and environmental problems.



II1. References:

1. E.Stocchi: Industrial Chemistry,Vol-LEllisHorwoodLtd. UK

2. J.A Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.

3. P.C.Jain, M.Jain: Engineering Chemistry, DhanpatRai & Sons, Delhi.

4. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas
Publications, New Delhi.

. B.K.Sharma: Engineering Chemistry, Goel Publishing House, Meerut

. 0. P. Vermani, A. K. Narula: Industrial Chemistry, Galgotia Publications Pvt. Ltd.,
New Delhi.

. A.K.De, Environmental Chemistry: New Age International Pvt, Ltd, New Delhi.

. C.k.Varshney: Water Pollution and Management, Wiley Eastern Limited, Chennai.

. S.S. Dara and D.D. Mishra: Textbook of Environmental Chemistry and Pollution
Control, Revised edition, S.C.Hand &Coltd.
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Course7-C: Industrial Chemistry-2-PRACTICAL SYLLABUS
IV. Lab work-Skills Outcomes:
On successful completion of this practical course, student shall be able to:
1. Learn the procedures for the determination of BOD and COD.
2. Demonstrate skills in the determination of chloride in the given water sample.
3. Acquire skills in determining the hardness of water.

V. Practical (Laboratory) Syllabus:(30hrs) (Max.50 Marks)

1. Determination of Hardness of water by EDTA titration.

. Determination of Chemical Oxygen Demand (COD)

. Determination of Biological Oxygen Demand (BOD)

. Determination of chloride using Mohr’s method.

. Determination of pH, turbidity and total solids in water sample.

. Determination of Ca "> and Mg *2 in soil sample by flame photometry.

N N B~ W N

. Determination of Ph in soil samples using pH metry.

VI. Lab References:
1. Textbook of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.
2. Textbook on Experiments and Calculations in Engineering Chemistry, S.S.Dara, S.Chand.

VII. Co-Curricular Activities
a) Mandatory:(Student training by teacher in field related skills: inlab: 15,infield: 05 hours):

1. For Teacher: Training of students by the teacher in laboratory and field for not lesst
han15hours on the field related skills in determination of hardness of water, estimation
of COD and BOD in water sample, determination chloride ion in water sample.
2. For Student: Student shall visit a related industry/chemistry laboratory in
universities/research organizations/private sector facility and observe the measurement
of water quality parameters. Write their observations and submit a hand written
fieldwork/project work report not exceeding10 pages in the given format to the teacher.
3. Max marks for Fieldwork/project work Report: 05.
4. Suggested Format for Fieldwork/project work: Title page, student details,

index page, details of place visited, observations, findings, and



acknowledgements.
5. Unit tests (IE).
b) Suggested Co-Curricular Activities
1. Training of students by related industrial experts.
2. Assignments, Seminars and Quiz (on related topics).
3. Visits to facilities, firms, research organizations etc.
4. Invitedlecturesandpresentationsonrelatedtopicsbyfield/industrialexperts.

VIII. Suggested Question Paper Pattern:

Max. Marks: 75 Time: 3 hrs
SECTION — A (Total: 15Marks)
Very Short Answer Questions (10Marks:5x2)

SECTION - B (Total: 4x5=20Marks)
(Answer any four questions. Each answer carries Smarks
(At least 1 question should be given from each Unit)
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SECTION — C (Total: 4x10 =40 Marks)
nswer any four questions. Each answer carries 10 marks
A fi i Each ies 10 mark:
(At least 1 question should be given from each Unit)
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A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: CHEMISTRY
IV Year B.Sc.(Hons)-Semester —V (from 2022-23)

Course6-D: Environmental Chemistry
(Skill Enhancement Course (Elective), Credits -05  Max Marks: 100+50
I. Learning Outcomes:
Students after successful completion of the course will be able to:
1. Understand the environment functions and how it is affected by human activities.
2. Acquire chemical knowledge to ensure sustainable use of the world's resources and
ecosystems services.
1. Engage in simple and advanced analytical tools used to measure the different types
of pollution.
4. Explain the energy crisis and different aspects of sustainability.
5. Analyze key ethical challenges concerning biodiversity and understand the moral principles,
goals and virtues important for guiding decisions that affect Earth’s plant and animal life.

II Syllabus :( Total Hours: 90, including Teaching, Lab, Field Skills Training, Unit tests etc.)
UNIT-I Introduction 10h

Environment Definition — Concept of Environmental chemistry- Scope and importance of
environment in nowadays — Nomenclature of environmental chemistry — Segments of environment—
Effects of human activities on environment — Natural resources—Renewable Resources—Solar and
biomass energy and Nonrenewable resources — Thermal power and atomic energy — Reactions of
atmospheric oxygen and Hydro logical cycle.

UNIT-II

Air Pollution 10h

Definition — Sources of air pollution — Classification of air pollution — Ambient air quality
standards- Climate change — Global warming — Pollution from combustion systems- Acid rain —
Photochemical smog — Greenhouse effect — Formation and depletion of ozone — Bhopal gas
disaster—Instrumental techniques to monitor pollution — Controlling methods of air pollution.
UNIT-III

Water pollution 10h

Unique physical and chemical properties of water — Water quality standards and parameters —
Turbidity- pH Dissolved oxygen — BOD, COD, Suspended solids, total dissolved solids, alkalinity—
Hardness of water—Methods to convert temporary hard water in to soft water — Methods to convert
permanent hard water into soft water — eutrophication and its effects —Industrial waste water
treatment.



UNIT-1V

Chemical Toxicology 10h

Toxic chemicals in the environment — effects of toxic chemicals — cyanide and its toxic effects —
pesticides and its biochemical effects — toxicity of lead, mercury, arsenic and cadmium- Solid waste
management.

UNIT-V

Ecosystem and biodiversity 10h

Ecosystem

Concepts—structure—Functions and types of ecosystem—Abiotic and biotic components — Energy
flow and Energy dynamics of ecosystem— Food chains — Food web— Tropic levels—Biogeochemical
cycles (carbon, nitrogen and phosphorus)

Biodiversity

Definition — level and types of biodiversity — concept- significance — magnitude and distribution of
biodiversity—trends-bio geographical classification of India-biodiversity at national, global and
regional level.

ITI. List of Reference books:
1. Fundamentals of ecology by M.C.Dash
2. A Text book of Environmental chemistry by W. Moore and F.A. Moore
3. Environmental Chemistry by Samir k.Banerji
4. Water pollution, Lalude, MC Graw Hill
5. Environmental Chemistry, Anil Kumar De, Wiley Eastern Itd.
6. Environmental analysis, SM Khopkar ( IIT Bombay )
7. Environmental Chemistry by BK Sharma & H Kaur, Goel publishing house.
8. Fundamentals of Environmental Chemistry, Manahan, Stanley. E
9. Applications of Environmental Chemistry, Eugene R. Wiener
10. Web related references suggested by teacher.

Course6-D: Environmental Chemistry — Practical syllabus
IV. Lab work-Skills Outcomes:
On successful completion of this practical course, student shall be able to:
1. List out, identify and handle various equipment in Chemistry lab.
Learn the procedures of preparation of standard solutions.
Demonstrate skills in operating instruments.
Acquire skills in handling spectrophotometer.
Analyse water and soil samples.

Al

V. Practical (Laboratory) Syllabus: (30hrs) (Max.50Marks).

Identification of various equipment in the laboratory.

2. Determination of carbonate and bicarbonate in water samples by double titration method.
Determination of hardness of water using EDTA

a) Permanent hardness  b) Temporary hardness

Determination of Chlorides in water samples by Mohr’s method.

Determination of pH, turbidity and total solids in water sample.

Determination of Ca*? and Mg *? in soil sample by flame photometry.

Determination of PH in soil samples using pH metry.
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VI. List of Reference books:
1. A Text Book of Quantitative Inorganic Analysis (3™ Edition)-A.I.Vogel
2. Water pollution, Lalude, MC Graw Hill
3. Environmental analysis, SM Khopkar ( IIT Bombay )
4. Web related references suggested by teacher.

VII. Co-Curricular Activities:

a) Mandatory: (Training of students by teacher on field related skills: 15hrs)
1. For Teacher: Skills training of students by the teacher in classroom, lab and field for not less
than15 hours on field related quantitative techniques for the water quality parameters, soil pollution
and air pollution.
2. For Student: Individual visit to any one of the local field agencies/research laboratories in
universities/research organizations/private sector culminating writing and submission of ahand-
written fieldwork/project work Report not exceeding 10 pages in the given format.
3. Max marks for Fieldwork/project work Report: 05.
4. Suggested Format for Fieldwork/project work: Title page, student details, index page, details of
places visited, observations, findings and acknowledgements.
5. Unit tests (IE).

b) Suggested Co-Curricular Activities:
1. Training of students by related industrial experts.
Visits to research organizations and laboratories.
Invited lectures and presentations on related topics by field / industrial experts.
Assignments.
Seminars, Group discussions, Quiz, Debates etc. (on related topics).
Preparation of videos on tools, techniques and applications of spectrophotometry.

Sk

VIII. Suggested Question Paper Pattern and Model (Theory):
Max.Marks:75 Time:3 hrs

SECTION - A
Very Short Answer Questions
(Answer any five of the following questions.
Each answer carries 2 marks) (5 x2=10 Marks)

1. Explain the terms with examples
a) Pollutant  b)Contaminant
Write the reaction of atmospheric oxygen
Explain Greenhouse effect.
Brief note on Bhopal gas disaster.
Discuss what is Eutrophication and the effects of Eutrophication
Write the toxic effect of Lead and Mercury.
What are the biochemical effects of pesticides?
Explain food chain.
. Define BOD & COD.
0. Write about the functions of Ecosystem.
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SECTION-B
(Answer any five of the following questions.
Each answer carries Smarks)) (5x5=25Marks
(At least 1 question should be given from each Unit)

Explain the scope and importance of environment in now-a-days.
Write about Hydrological cycle.

What are Acid rains?

Write a brief note on Global warming.

Explain the reasons for the Hardness of water.

Brief about Solid waste management.

Describe Biodiversity at regional level.

Discuss briefly about Carbon cycle.

SECTION - C
(Answer any four of the following questions.
Eachanswercarries10 marks) (4x10 = 40 Marks)
(At leastlquestion should be given from each Unit)

Explain the formation and depletion of the Ozone layer.

Discuss about the renewable energy resources.

What are the toxic effects of cyanide on the environment?

Describe the methods to convert permanent hard water to soft water.
Outline the functions and types of ecosystem.

Give a detailed account on biodiversity




A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject: CHEMISTRY
IV Year B. Sc.(Hons) Semester —V (from 2022-23)

Course7- D: Green Chemistry and Nanotechnology
(Skill Enhancement Course (Elective), Credits — 05)
Max Marks: 100+50

1. Learning Outcomes:
Students after successful completion of the course will be able to:

1. Understand the importance of Green chemistry and Green synthesis.
Engage in Microwave assisted organic synthesis.
Demonstrate skills using the alternative green solvents in synthesis.
Demonstrate and explain enzymatic catalysis.
Analyse alternative sources of energy and carry out green synthesis.
Carry out the chemical method of nanomaterial synthesis.
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VI. Syllabus: Total Hours: 90, including Teaching, Lab, Field Training, Unit tests etc.)
UNIT-I Green Chemistry: Part-1 10 hrs
Introduction-Definition of green Chemistry, Need for green chemistry, Goals of Green chemistry
Basic principles of green chemistry. Green synthesis- Evaluation of the type of the reaction
1) Rearrangements (100% atom economic), ii) Addition reaction (100% atom economic). Organic
reactions by Sonication method: apparatus required and examples of sonochemical reactions (Heck,
Hunds dicker and Wittig reactions).

UNIT- II Green Chemistry: Part- 11 10 hrs

A) Selection of solvent:

1) Aqueous phase reactions

i1) Reactions in ionic liquids, Heck reaction, Suzuki reactions, epoxidation.

Iii) Solid supported synthesis

B) Supercritical CO2: Preparation, properties and applications, (decaffeination, drycleaning)
C) Green energy and sustainability.

UNIT-III Microwave and Ultrasound assisted green synthesis: 10 hrs

Apparatus required, examples of MAOS (synthesis of fused anthroquinones, Leukart reductive
amination of ketones) - Advantages and disadvantages of MAOS. Aldolcondensation —Cannizzaro
reaction- Diels-Alder reactions-Strecker's synthesis

UNIT-IV Green catalysis and Green synthesis 10 hrs.

Heterogeneous catalysis, use of zeolites, silica, alumina, supported catalysis - bio catalysis:
Enzymes, microbes Phase transfer catalysis (micellar /surfactant)

1. Green synthesis of the following compounds: adipic acid, catechol, disodium menudo acetate
(alternative Strecker’s synthesis)



2. Microwave assisted reaction in water —Hoffmann elimination — methyl benzoate to benzoic acid —
oxidation of toluene and alcohols—microwave assisted reactions in organic solvents. Diels-Alder
reactions and decarboxylation reaction.

3. Ultrasound assisted reactions—sonochemical Simmons—Smith reaction (ultrasonic alternative to
iodine)

UNIT - V Nanotechnology in Green chemistry 10 hrs

Basic concepts of Nano science and Nanotechnology — Bottom-up approach and Top down
approaches with examples — Synthesis of Nano materials — Classification of Nanomaterial —
Properties and Application of Nanomaterial. Chemical and Physical properties of Nanoparticles —
Physical synthesis of nanoparticles — Inert gas condensation - aerosol method - Chemical Synthesis
of nanoparticles — precipitation and co-precipitation method, sol-gel method.

IT1. Lab work - Skills Outcomes:

On successful completion of this practical course, student shall be able to:
1. List out, identify and handle various equipment in the laboratory.

Learn the procedures of green synthesis.

Demonstrate skills in the preparation of Nanomaterials.

Acquire skills in Microwave assisted organic synthesis.

Perform some applications of Nanomaterials.

NPk

IV. Practical (Laboratory) Syllabus: (30 hrs.)  (Max.50 Marks).

Identification of various equipment in the laboratory.

Acetylation of 1° amine by green method: Preparation of acetanilide

Rearrangement reaction in green conditions: Benzil - Benzilic acid rearrangement
Radical coupling reaction: Preparation of 1,1-bis -2-naphthol

Green oxidation reaction: Synthesis of adipicacid

Preparation and characterization of biodiesel from vegetable oil/ waste cooking oil
Preparation and characterization of Nanoparticles of gold using tea leaves.

Benzoin condensation using Thiamine Hydrochloride as a catalyst instead of cyanide.
Photo reduction of Benzophenone to Benzopinacol in the presence of sunlight.

XNk =

V. Reference books:
1. Green Chemistry Theory and Practical. P.T.Anatas and J.C. Warner
2. Green Chemistry V.K. Ahluwalia Narosa, New Delhi.
3. Real world cases in Green Chemistry M.C. Cann and M.E. Connelly
4. Green Chemistry: Introductory Text M.Lancaster: Royal Society of Chemistry (London)
5. Principles and practice of heterogeneous catalysis, Thomas J.M.,Thomas M.J., John Wiley
6. Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M Srivastava,
Narosa Publications
Nanotechnology: Health and Environmental Risks, Jo Anne Shatkin, CRC Press (2008).
8. Green Processes for Nanotechnology: From Inorganic to Bioinspired Nanomaterials,
Vladimir A. Basiuk, Elena V. Basiuk Springer (2015)
9. Web related references suggested by teacher.
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VI. Co-Curricular Activities:

a) Mandatory: (Training of students by teacher on field related skills: 15 hours)

1.For Teacher: Training of students by the teacher in the classroom or in the laboratory for not less
than 15 hours on field related quantitative techniques for Enzymatic catalysis, Microwave assisted
organic synthesis, Biodiesel preparation etc.

2.For Student: Individual visit to any one of the local field agencies, research laboratories in
universities/research organizations/private sector culminating writing and submission of a hand-
written fieldwork/project work Report not exceeding 10 pages in the given format.

3. Max marks for fieldwork/project work Report: 05.

4. Suggested Format for fieldwork/project work: Title page, student details, index page, details of
places visited, observations, findings and acknowledgements.

5. Unit tests (IE).

b) Suggested Co-Curricular Activities:
1. Training of students by related industrial experts.
Visits to research organizations and laboratories.
Invited lectures and presentations on related topics by field / industrial experts.
Assignments.
Seminars, Group discussions, Quiz, Debates etc. (on related topics).
Preparation of videos on tools, techniques and applications of Green chemistry and Nano
synthesis.

Sk

VII. Suggested Question Paper Pattern/ Model (Theory):
Max. Marks: 75 Time: 3 hrs
SECTION -A (Total: 10 Marks)

Very Short Answer Questions
(Answer any five of the following questions.
Each answer carries 2 marks) (5 x2=10 Marks)

What are the goals of Green chemistry
Explain green synthesis.

Discuss epoxidation.

Write a brief note on decaffeination
Describe the advantages of MAOS.
Explain Cannizaro reaction.

What are the uses of zeolites?

Define bio catalysis.

. Discuss in brief aerosol method.

0. What is chemical vapour synthesis?
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SECTION - B (Total: 25 Marks)
(Answer any five of the following questions.
Each answer carries Smarks) (5x5=25 Marks)
(At least 1 question should be given from each Unit

What is the need of green chemistry?
Discuss atom economy reactions.
Write short notes on Heck reaction.
Explain solid supported synthesis.
Describe the green synthetic procedure for the Diels-alder reaction
Brief about Bio catalysis.
How do you perform Strecker’s synthesis by green synthesis method?
Discuss about Ultrasound assisted reactions.
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SECTION - C (Total: 40 Marks)
(Answer any four of the following questions.
Each answer carries 10 marks) (4x10 = 40 Marks)

(At least 1 question should be given from each Unit)
1. Explain the basic principles of green chemistry
2. Ilustrate the sonication method with any two reactions
3. Describe the preparation and properties of super critical carbon dioxide.
4. Explain the synthesis of fused anthro quinines by microwave assisted organic synthesis
5. How are adipic acid and catechol prepared by Green synthesis?
6. Discuss the classification and applications of Nanomaterials.



A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:
Four-year B.Sc. (Hons)
Domain Subject - CHEMISTRY
IV Year B. Sc.(Hons)-Semester —V (from 2022-23)
Course6-E: Analytical Methods in Chemistry
(Skill Enhancement Course (Elective), Credits: 05)
Max Marks: 100+50

I. Learning Outcomes:
Students after successful completion of the course will be able to:

1. Understand the various methods involved in Quantitative analysis.

2. Acquire a critical knowledge on separation techniques.

3. Demonstrate skills related to Chromatographic techniques through hands on experience.

4. Able to engage in safe and accurate laboratory practices by handling laboratory glassware,

Equipment and chemical reagents appropriately.
5. Comprehend the applications of Chromatographic techniques in different fields.

I1. Syllabus: Total Hours: 90, including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit-1: Quantitative analysis (10hrs)

Importance in various fields of science, steps involved in chemical analysis. Principles of volumetric
analysis: Theories of acid-base, redox, complex metric, iodometric and precipitation titrations
Detection of end point in redox titration, choice of indicators for the saturations. Principles of
gravimetric analysis: precipitation, coagulation, peptization, co-precipitation, post-precipitation,
digestion, filtration and washing of precipitate, drying and ignition.

Unit-2: Treatment of analytical data: (10hrs)

Types of errors, significant figures and its importance, accuracy-methods of expressing accuracy,
absolute and relative errors, error analysis and minimization of errors.

Precision - methods of expressing precision, standard deviation and confidence limit. The
correlation coefficient.

Unit-3: Separation techniques in Chemical analysis: (10hrs)

Solvent Extraction: Introduction, principle, techniques, factors affecting solvent extraction, Batch
extraction, continuous extraction and counter current extraction. Synergism. Application-
Determination of Iron (III).

Ion Exchange: Introduction, action of ionex change resins, separation of inorganic mixtures,
applications.

Unit— 4: Chromatography: Part - I (10hrs)

Classification of chromatography methods, principles of differential migration adsorption
phenomenon, Nature of adsorbents, solvent systems, R¢ values, factors effecting Rrvalues.

Paper Chromatography: Principles, R¢values, experimental procedures, choice of paper and solvent
systems, developments of chromatogram-ascending, descending and radial. Two dimensional
chromatography, applications.



Unit-5: Chromatography: Part - I1 (10hrs)

Thin layer Chromatography (TLC): Advantages. Principles, factors effecting Rf values.
Experimental procedures. Adsorbents and solvents. Preparation of plates. Development of the
chromatogram. Detection of the spots. Applications.

Column Chromatography: Principles, experimental procedures, Stationary and mobile Phases,
Separation techniques, Applications. HPLC: Basic principles and applications.

III.  Lab work-SKkills Outcomes:
On successful completion of this practical course, student shall be able to:
1. List out, identify and handle various equipment in Analytical Chemistry lab.
Learn the procedures of preparation of primary and secondary standard solutions.
Demonstrate skills in the preparation of Paper, Thin layer and column Chromatography.
Acquire skills in observing the Chromatogram.
Perform some separation techniques of Organic compounds.
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IV. Practical (Laboratory) Syllabus :( 30hrs) (Max.50Marks).

Identification and handling of various laboratory equipment.

Determination of Zn(II)/ Mg(Il) using EDTA

Determination of Fe (II) present in an Iron tablet using KMnO4 .Redox titration.
Determination of Saponification value of oil and Iodine value of oil.

Paper chromatographic separation of Fe3*, AI**, and Cr*".

Separation and identification of the monosaccharaides present in the given mixture
(glucose & fructose) by paper chromatography. Reporting the Rf values.

Chromatographic separation of the active ingredients of plants, flowers and juices by TLC.
8. Separation by Column Chromatography — Mixture of Ortho and Para Nitro anilines.
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V. List of Reference Books

Analytical Chemistry by Skoog and Miller

A text book of qualitative in organic analysis by A.l.Vogel

Nano chemistry by Geoffrey Ozin and Andre Arsenault

Stereo chemistry by D.Nasipuri

Organic Chemistry by Clayden

Analytical Chemistry by Gary D. Christian, 6 edition

Chemistry experiments for instrumental methods, Donald T Sawyer William
Instrumental methods of analysis, Willard, Merit, Dean, 6™ edition.

Web related references suggested by teacher.
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VI. Co-Curricular Activities:

a) Mandatory: (training of students by teacher on field related skills: 15 hrs.)

1. For Teacher: Training of students by the teacher in laboratory and field for not less than 15 hours
on field related Quantitative techniques like Separation techniques, preparation by Column,
preparation of TLC and determination of the purity of the sample.

2. For Student: Individual visit to any one of the Field agency, research laboratories in
universities/research organizations/private sector culminating writing and submission of a hand-
written fieldwork/project work Report not exceeding 10 pages in the given format.

3. Max marks for Fieldwork/project work Report: 05.

4. Suggested Format for Fieldwork/project work: Title page, student details, index page, details of
places visited, observations, findings and acknowledgements.

5. Unit tests (IE).



b) Suggested Co-Curricular Activities:

1.

AN

Training of students by related industrial experts.

Visitor research organizations and laboratories.

Invited lectures and presentations on related topics by field / industrial experts.
Assignments.

Seminars, Group discussions, Quiz, Debates etc. (on related topics).
Preparation of videos on tools, techniques and applications of chromatography.

VII. Suggested Question Paper Pattern and model :
Max.Marks:75 Time:3 hrs
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SECTION- A (Total: 10 Marks)
Very Short Answer Questions (5x2=10 Marks)
(Answer any five of the following questions.
Each answer carries 2 marks)
Define Precipitation and Coagulation.
Explain lodometric titration with a suitable example.
What is Correlation coefficient?
What are the methods of expressing Accuracy?
Outline the principle involved in Solvent extraction.
Write a brief note on Synergism.
How can you classify the Chromatographic methods?
Explain two dimensional chromatography.
Discuss the basic principle involved in HPLC

. What are stationary and mobile phases?

SECTION -_B(Total: 25Marks)
(Answer any five of the following questions.
Each answer carries 5 marks)5x5=25Marks
(At least1l question should be given from each Unit)
Define the complex ometrictit rations with examples.
Discuss the choice of indictors for the titrations with suitable examples.
Write a short note on standard deviation.
What are the methods of expressing precision?
Describe the development of chromatogram in paper chromatography.
Explain the factors affecting Rfvalues.
What type of adsorbents and solvents used in thin layer chromatography?
Outline the applications of high performance liquid chromatography
SECTION - C (Total: 40 Marks)
(Answer any four of the following questions.
Each answer carries10 marks) 4x10 =40 Marks
(At least 1 question should be given from each Unit)

Describe the acid-base titrations in detailed.

Discuss various types of errors with suitable examples.

Explain any two methods for solvent extraction.

Write the principle involved and applications of thin layer chromatography. Discuss the
preparation of thin layer chromatography plates.

Discuss about column chromatography and the important applications.

Give the experimental procedure of paper chromatography. Write any two of its applications.



A.P. State Council of Higher Education
Semester-wise Revised Syllabus under CBCS, 2020-21
Course Code:

Four-year B.Sc. (Hons)
Domain Subject: Chemistry
IV Year B. Sc.(Hons)— Semester — V (from 2022-23)
MaxMarks: 100+50
Course7- E: Cosmetics and Pharmaceutical Chemistry
(Skill Enhancement Course (Elective), Credits- 05)
I. Learning Outcomes:
Students after successful completion of the course will be able to:
1. Explain the principles of formulation and application of Cosmetics & perfumes.
2. Acquire a critical knowledge on synthetic techniques of drugs.
3. Demonstrate the skills in various aspects of the fermentation technology and apply for production.
4. Comprehend the applications offer mentation.

I1. Syllabus: Total Hours: 90, including Teaching, Lab, Field Skills Training, Unit tests etc.)

Unit- I Chemistry of Cosmetics (8hrs)

A general study including preparation and uses of the following: Hair dye, hair spray, shampoo, suntan
lotions, face powder, lipsticks, talcum powder, nail enamel, creams (cold, vanishing and shaving creams),
antiperspirants and artificial flavours.

Unit- II Chemistry of Perfumes (8hrs)
Essential oils and their importance in cosmetic industries with reference to Eugenol, Geranial,
sandalwood oil, eucalyptus, rose oil, 2-phenyl ethyl alcohol, Jasmine, Civet one, Mascon.

Unit—III Drugs & Pharmaceuticals — I (10hrs)
Drug discovery, design and development; Basic Retrosynthetic approach. Synthesis of the
representative drugs of the following classes: analgesics agents, antipyretic agents, anti-
inflammatory agents (Aspirin, paracetamol, ibuprofen)

Unit-IV Drugs & Pharmaceuticals - 11 (12hrs)

Synthesis of the representative drugs of the following classes: Antibiotics (Chloramphenicol);
antibacterial and antifungal agents (Sulphonamides; Sulphacetamide, Trimethoprim); antiviral agents
(Acyclovir), Central Nervous System agents (Phenobarbital, Diazepam), Cardiovascular (Glycerol
triturate), antilaprosy (Daps one), HIV-AIDS related drugs (AZT-Zidovudine).

Unit — V Fermentation (12hrs)

Aerobic and anaerobic fermentation. Production of (i) Ethyl alcohol and citric acid, (ii) Antibiotics;
Penicillin, Cephalosporin, Chloromycetin and Streptomycin, (iii) Lysine, Glutamic acid, Vitamin B,
Vitamin B2 and Vitamin C.

II1. Lab work-Skills Qutcomes:
On successful completion of this practical course, student shall be able to:
1. The ability to develop comprehensive product development programs to meet new product criteria
and timing.
2. Acquire skills in the preparation of Cosmeceuticals.
3. Demonstrate proficiency in the experimental techniques for fermentation and microbial
production of enzymes.



6. Critically develop, apply, report, interpret and reflect on strategies for collecting data in the lab
and field.

IV. Practical (Laboratory) Syllabus :( 30hrs) (Max.50Marks)
1. Identification of various equipment in the laboratory

Preparation of talcum powder.

Preparation of shampoo.

Preparation of hair remover.

Preparation of face cream.

Preparation of nail polish and nail polish remover.

Preparation of Aspirin and it’s analysis.

Preparation of Magnesium bisilicate (Antacid).

Fermentation process.
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V. Reference Books:
1. A handbook of Industrial Organic Chemistry by Samuel P Sadtler, JB Lippincott company.
2. Handbook Industrial Chemistry by Mohammad Farhat Ali Khan, First edition
3. Related online methods available.
4. Industrial Chemistry, E. Stocchi: Vol -1, Ellis Horwood Ltd. UK.
5. Engineering Chemistry P.C. Jain, M. Jain:,Dhanpat Rai &amp; Sons, Delhi.
6. Industrial Chemistry, Sharma, B.K. & Gaur, , Goel Publishing House, Meerut(1996)
7. Introduction to Medicinal Chemistry, G.L. Patrick: Oxford University Press, UK.
8. Medicinal and  Pharmaceutical = Chemistry,  Hakishan, V.K.  Kapoor:, Vallabh
Prakashan, Pitampura, New Delhi.
9. Principles of Medicinal Chemistry, William O. Foye, Thomas L., Lemke, David A. William: B.L.
Waverly Pvt. Ltd. New Delhi.
10. Industrial Microbiology, 3rd Edition, JR Casida L.E. (2015New Age International (P) Limited
Publishers, New Delhi, India.
11. Industrial Microbiology: An Introduction. 1st Edition, Waites M.J., Morgan N.L., Rockey J.S. and
Higton G. (2001) Blackwell Science, London, UK.
12. Microbiology. 5th Edition, Pelczar M.J., Chan E.C.S. and Krieg N.R. (2003) Tata McGraw-Hill
Publishing Company Limited, New Delhi.

VI. Co-Curricular Activities:

a) Mandatory :( Training of students by teacher on field related skills: 15hrs)

1. For Teacher: Training of students by the teacher in laboratory and field fornotlessthan15hoursonfield
skills/techniques like purification of the crude, Separation techniques, synthesis of simple drugs etc.

2. For Student: Individual visit to any one of the related local agencies, cosmetic industry,
pharmaceutical laboratories in universities / research organizations / private sector culminating writing
and submission of a hand-written fieldwork/project work Report not exceeding 10 pages in the given
format.

3. Max marks for Fieldwork/project work Report: 05.

4. Suggested Format for Fieldwork/project work: Title page, student details, index page, details of places
visited, observations, findings and acknowledgements.

5. Unit tests (IE).

b) Suggested Co-Curricular Activities

1. Training of students by related industrial experts.

2. Assignments(including technical assignments like identifying tools in plant biotechnology and their
handling, operational techniques with safety and security, IPR)

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics).

4. Preparation of videos on tools and techniques in plant biotechnology.
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7. Invited lectures and presentations on related topics by field/industrial experts.

Suggested Question Paper Pattern and Model:

Max.Marks:75 Time:3hrs
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SECTION —A (Total: 10 Marks)
Very Short Answer Questions
(Answer any five of the following questions.
Each answer carries 2 marks)(5x2=10 Marks)

What are the ingredients in the preparation of talcum powder?
Discuss the properties of good hair remover.

What are volatile oils? Give any two examples.

Describe the importance of Eucalyptus and Rose oils.

Explain analgesics with suitable examples.

How can a drug be targeted to an organ?

What are Antibacterial? Give an example.

Give the structure of Phenobarbital. Describe it’s use as drug
What are Antibiotics? Give any two examples.

. Explain the discovery of Penicillin.

SECTION -_B(Total: 25Marks)
(Answer any five of the following questions.
Each answer carries 5 marks)5x5=25Marks
(At least 1 question should be given from each Unit)

Give a detailed outline of the method of preparation of Lipsticks.
Differentiate between vanishing and cold creams. Discuss their preparation.
Differentiate between Deodorants and Antiperspirants with suitable examples.
Outline the synthesis of Aspirin.
How do you understand by screening in drug development and what is it’s significance?
Explain the fermentation process for the synthesis of Lysine.
Discuss the synthesis of Glycerol nitrate and give it’s medicinal importance.
Outline the production of Ethyl alcohol.

SECTION - C (Total: 40 Marks)
(Answer any four of the following questions.
Each answer carries10 marks) 4x10 = 40 Marks
(At leastlquestion should be given from each Unit)

What do you mean by cosmetics? Explain with the help of suitable examples its various types.

Differentiate between the following with suitable examples:
a) Antiperspirant and Deodorant.
b) Perfumes/Cologne and Aftershaves.

1.

2.

c¢) Perspiration/sweating and pheromone.

d) Middle notes and base notes in perfumery.

(a)Explain what is fermentation?

(b)Explain Aerobic fermentation.

(c) Discuss how fermentation can be used for the industrial production of Vitamin B> & Vitamin



5. Outline the synthesis of Chloramphenicol and Sulphonamide.

Draft syllabus prepared by:

1. Dr. M. Mahaboob Pacha,
Associate Professor (Retd).Govt. Degree College,
Ramachandrapuram.

2. Dr. C.A. Jyothirmayee
Associate Professor in Chemistry
Ch SD St Theresa’s college for women (A), ELURU

3. Mr. P. Kiran Kumar, AssistantProfessor,
S.G.A.Govt.DegreeCollege,
Yellamanchili

4. Prof C. Suresh Reddy,
ProfessorofChemistry, S.V.University, Tirupati.




