EC (1267) - 25.08.2023

Appendix-21
Resolution No. 27 {27-1 (27-1-1)}

INDEX
DEPARTMENT OF SCIENCE

Bachelor of Science (Hons.) in Applied Life Sciences with

Agrochemicals and Pest Management
Semester-VI

S.No.

Contents

Page No.

Bachelor of Science (Hons.) in Applied Life Sciences with
Agrochemicals and Pest Management — DSC/ DSE

Botany Component
1. Plant Biotechnology: Concepts and Applications
- DSC
2. Plant Systematics -DSE

Chemistry Component
1. Analytical Techniques in Chemistry — DSC
2. Medicinal Chemistry - DSE

Zoology Component
1. Immunology and Immunotechnology - DSC
2. Social and Beneficial Insects - DSE

2-9

10-16

17-22




EC (1267) - 25.08.2023

[ DISCIPLINE SPECIFIC CORE COURSE (DSC 06) ]
Credit distribution, Eligibility and Pre-requisites of the Course
Course title & Code Credits | Credit distribution of the | Eligibility | Pre-
course Criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Plant Biotechnology: | 4 2 0 2 Appeared | NIL
Concepts and in
Applications semester
ALS BOT DSC 06 \"

Learning Objectives:
The learning objectives of this course are as follows:
e to give students knowledge of techniques used in plant biotechnology and its applications.
e to explore the use of biotechnology to generate genetic variation in plants and to
understand how factors at the cellular level contribute to the expression of genotypes and
hence to phenotypic variation.
e tounderstand the biotechnological processes such as recombinant DNA technology and its
applicative value in pharmaceuticals, food industry, agriculture, horticultural and ecology.
This knowledge is central to our ability to modify plant responses and properties for global
food security and commercial gains in biotechnology and agriculture.
e to perform the techniques currently used to generate information and detect genetic

variation.

Learning Outcomes:
By studying this course, students will be able to:
e comprehend the basic concepts, principles and processes of plant biotechnology.
e apply the acquired knowledge in biotechnological, pharmaceutical, medical, ecological and

agricultural fields.
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e use the basic biotechnological techniques to explore molecular biology of plants.
e explain the use of biotechnological techniques for plant improvement and biosafety

concerns.

Unit 1: Introduction to Biotechnology (2 Hours)
Historical timeline; Brief overview of techniques and methods in Biotechnology, sectors of

Biotechnology.

Unit 2: Plant Tissue Culture (8 Hours)

Historical perspective (Haberlandt, Laibach, White, Reinert and Steward, Murashige, Cocking,
Guha and Maheshwari, Bhojwani, Morel and Martin); Composition of media; Nutrients (major and
minor), vitamins and hormones; Plasticity and Totipotency; Regeneration: Organogenesis (Direct
and Indirect) and Embryogenesis (somatic and zygotic); Protoplast isolation, culture and fusion;
Tissue culture applications (micropropagation, androgenesis, haploids, triploids, cybrids,

production of virus-free plants).

Unit 3: Recombinant DNA Technology and Genetic Transformation (12 Hours)

Restriction Endonucleases (History, Types | - IV, biological role and applications); Modifying
enzymes and their applications (nucleases, ligases, alkaline phosphatase, polynucleotide kinase)
Introduction to prokaryotic and eukaryotic cloning vectors: pBR322, pUC 18, pUC19, BACs, Lambda
phage, YACs. Gene Cloning: Restriction digestion of DNA, ligation, bacterial transformation and
selection of recombinant clones; Methods of gene transfer to plants: Agrobacterium-mediated
transformation (Ti plasmids), Direct gene transfer by Electroporation, Microinjection,
Microprojectile bombardment; Selection of transgenic plants: selectable marker genes (Positive
selection markers — antibiotic- and herbicide-resistance conferring genes) and reporter genes

(Luciferase, GUS, GFP).

Unit 3: Applications of Transgenic Technology (8 Hours)
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Pest resistant (Bt-cotton) and herbicide resistant plants (RoundUp Ready soybean); Transgenic
crops with improved quality traits (Flavr Savr tomato. Golden rice); Improved horticultural
varieties (Moondust carnations); Role of transgenics in bioremediation (Superbug); Edible

vaccines; Introduction to genome editing; Biosafety of transgenic plants.

PRACTICALS 60 hours

1. Preparation of nutrient media for plant cell cultures- Murashige & Skoog’s (MS) medium
and B5 medium.

2. Initiation of axenic cultures (seed sterilisation and inoculation)

3. Micropropagation (shoot induction) using leaf and/or nodal explants of tobacco/Datura/
Brassica etc.

4. Study of anther culture, embryo and endosperm culture, somatic embryogenesis using digital
resources/ photographs.

5. Preparation of artificial seeds.

6. Isolation of plasmid DNA.

7. Induction of callus and analysis of effects of growth regulators on in vitro regeneration using
tobacco as a model plant

8. Preparation of competent cells and transformation of E. coli by heat shock method.

9. Restriction digestion and gel electrophoresis of plasmid DNA.

10. Construction of restriction map of circular and linear DNA from the data provided.

11. Visit to a Research laboratory.

Essential/recommended readings:
1. Bhojwani, S.S., Bhatnagar, S.P. (2011). The Embryology of Angiosperms, 5th edition. New
Delhi, Delhi: Vikas Publication House Pvt. Ltd.
2. Bhojwani, S.S., Razdan, M.K., (1996). Plant Tissue Culture: Theory and Practice. Amsterdam,

Netherlands: Elsevier Science.
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3. Glick, B.R., & Patten C. (2022). Molecular Biotechnology: Principles and Applications. 6" edn.
Washington, U.S.: ASM Press.

4. Brown, T. A. 2020. Gene Cloning & DNA Analysis: An Introduction. 8™ edn. UK: Wiley
Blackwell.

5. Slater, A., Scott, N. W. & Fowler, M. R. (2010) Plant Biotechnology: The Genetic Manipulation
of Plants. 2" edn. New York, USA: Oxford University Press Inc.

6. Primrose, S. B. and Twyman, R.M. (2013) Principles of Gene Manipulation and Genomics. 7t

edn. Wiley-Blackwell Publishing.

Suggested Readings :

1. Stewart, C.N. Jr. (2008). Plant Biotechnology and Genetics: Principles, Techniques and
Applications. New Jersey, U.S.: John Wiley & Sons Inc.

2. Snustad, D.P., Simmons, M.J. (2010). Principles of Genetics, 5th edition. Chichester, England:
John Wiley and Sons.

3. Bhojwani, S.S. and Dantu, P.K. (2013). Plant Tissue Culture: An Introductory Text. Springer New
Delhi Heidelberg New York Dordrecht London

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University

of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE COURSE (DSE 04)

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the | Eligibility | Pre-requisite
Code course criteria of the course
Lecture | Tutorial | Practical/
Practice

Plant 4 2 0 2 Appeared | NIL
Systematics in
ALS BOT DSE 04 semester

\"

Learning Objectives:

The learning objectives of this course are as follows:

e to gain knowledge about the basics of plant systematics.

e togetaninsight into the interrelationships of plant systematics and allied subjects.

Learning Outcomes:

By studying this course, students will be able to:

e understand technical terminology used in plant taxonomy.

e apply the terminologies to describe, identify and classify the flowering plants.

e search and analyze taxonomic information from internet-based scientific databases and

other resources.

e comprehend and compare various systems of classification.

e recognize diversity in local/regional flora.

Unit 1: Introduction

(1 Hour)
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Plant identification, Classification, Nomenclature, Biosystematics.

Unit 2: Identification (4 Hours)

Field inventory, Herbarium Techniques, Functions of Herbarium, Important herbaria and botanical

gardens of the world and India, Virtual Herbarium, E-flora: Flora, Monographs, Journals.
Unit 3: Systematics-An Interdisciplinary Science (5 Hours)

Evidence from cytology, phytochemistry [Alkaloids, Phenolics, Glycosides, (in brief)] and molecular

data (cp.DNA, mt-DNA, nuclear DNA, PCR amplification, sequence data analysis)
Unit 4: Taxonomic Hierarchy (2 Hours)

Concept of taxa (family, genus, species); Categories and taxonomic hierarchy; Species concept

(taxonomic, biological & evolutionary)
Unit 5: Botanical Nomenclature (7 Hours)

Principles and rules (ICN); Ranks and names; Typification, Author citation, Valid publication,

Rejection of names, Principle of priority and its limitations; Names of hybrids and cultivated plants.
Unit 6: Basic Terms and Concepts of Phylogeny (4 Hours)

Cladistics: Terms and concepts (primitive and advanced, homology and analogy, parallelism and
convergence, monophyly, Paraphyly, polyphyly, clades and grades). Methodology of Cladistics,

Methods of illustrating evolutionary relationships (phylogenetic tree, cladogram).
Unit 7: Systems of Classification (7 Hours)

Major contributions of Parasara, Charaka, Theophrastus, Bauhin, Tournefort, Linnaeus, Adanson,
de Candolle, Bessey, Hutchinson, Takhtajan, Cronquist, Bremer and MW Chase; Classification
systems of Benthan and Hooker (up to series) and Engler and Prantl (up to series); Angiosperm

Phylogeny Group (APG IV) Classification (major clades).

PRACTICAL (60 Hours)
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1. To prepare at least 2 herbarium specimens and identify them using available resources
(Literature, herbaria, e-resources, taxonomic keys) and classify up to family level (according to
Bentham and Hooker’s classification).

2. Description of taxa using semi-technical terms and identification of the families according

to Bentham and Hooker’s classification.

Note: Any twelve families from the following list to be studied with at least two specimens (or one

where limitations exist).
List of Suggested Families (*mandatory)

Acanthaceae, Rubiaceae, *Apiaceae, Apocynaceae, *Asteraceae, *Brassicaceae, *Euphorbiaceae,
*Fabaceae, *Lamiaceae, Liliaceae, *Malvaceae, Moraceae, *Poaceae, *Ranunculaceae,

*Solanaceae.
Essential/recommended readings:

1. Simpson, M. G. (2019). Plant systematics. 3rd Edition, Academic press.

2. Singh, G. (2019). Plant Systematics- An Integrated Approach. 4th edition. CRC Press, Taylor
and Francis Group.

3. Pandey, A.K., Kasana, S. (2021). Plant Systematics. 2nd Edition. CRC Press Taylor and Francis
Group

4. http://www.mobot.org/MOBOT/research/APweb/

5. Maheshwari, J. K. (1963). The flora of Delhi. Council of Scientific & Industrial Research.

6. Maheshwari, J. K. (1966). lllustrations to the Flora of Delhi. Council of Scientific & Industrial
Research.

7. Harris, J. G., Harris, M. W. (2001). Plant Identification Terminology: An Illlustrated Glossary.
Spring Lake, Utah: Spring Lake Pub. Spring Lake, Utah.

Suggestive Readings:
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N o v o~ w DN

. The Angiosperm Phylogeny Group, Chase, M.W., Christenhusz, M.J.M, Fay M.F., Byng, JW.,

Judd, W.S,, Soltis, D.E., Mabberley, D.J., Sennikov, A.N., Soltis, P.S., Stevens, P.F. (2016). An
update of the Angiosperm Phylogeny Group classification for the orders and families of
flowering plants: APG IV. Botanical journal of the Linnean Society 181 (1): 1-20.

https://www.mobot.org/MOBOT/research/APweb/treeapweb?2s.gif

https://www.digitalatlasofancientlife.org

http://apps.kew.org/herbcat/navigator.do

https://efloraofindia.com/

https://powo.science.kew.org/

Page, R.D.M., Holmes, E.C. (1998). Molecular Evolution: A Phylogenetic Approach. Blackwell
Publishing Ltd.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University

of Delhi, from time to time.


https://www.mobot.org/MOBOT/research/APweb/treeapweb2s.gif
https://www.digitalatlasofancientlife.org/
http://apps.kew.org/herbcat/navigator.do
https://efloraofindia.com/
https://powo.science.kew.org/
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[ DISCIPLINE SPECIFIC CORE COURSE (DSC 06) ]

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the core | Eligibility | Pre-

Code course criteria requisite of
Lecture | Tutorial | Practical/ the course

Practice (If any)

Analytical 4 2 0 2 Appeared | NIL

Techniques in in

Chemistry semester

ALS CHEM DSC 06 \"

Learning Objectives:

The learning objectives of this course are as follows:

e to make students aware of the concept of accuracy, precision, Statistical test data-F, Q and
T test.

e to expose students to the laws of spectroscopy and selection rules governing the possible
transitions in the different regions of the electromagnetic spectra.

e to familiarize students to different electroanalytical methods of analysis.

e to make students familiar to important separation methods like solvent extraction and

chromatography.

Learning Outcomes:

By studying this course, students will be able to:

e analyse various sources of errors in chemical analysis.
e apply methods to minimize error.
e understand basic principle of instrumentation (UV-VIS spectrophotometer, Infrared

spectrometer, Mass spectrometer, NMR Spectrometer).

10
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e apply basic principles of separation techniques (chromatography and solvent extraction)

and apply them to separate mixtures.

e analyse samples independently in the laboratory.

Unit 1: Qualitative and Quantitative Aspects of Analysis (4 Hours)

Errors, Accuracy and Precision. The Gaussian distribution, mean and standard deviation,
confidence intervals. Normal law of distribution of indeterminate errors, statistical test of data; F,

Q and t test.

Unit 2: Optical Techniques of Analysis (8 Hours)

Origin of spectra, interaction of radiation with matter, fundamental laws of spectroscopy and
selection rules, Verification of Beer’s-Lambert Law by using colorimeter for different solutions and
its limitations. UV-Visible Spectrometry: Basic principles of instrumentation for single and double
beam instruments. Determination of concentration of unknown compounds, composition of

metal complexes using Job’s method of continuous variation and mole ratio method.

Unit 3: Electroanalytical Techniques (6 Hours)

Classification of electroanalytical methods, basic principle of pH metric, potentiometric and
conductometric titrations. Techniques used for the determination of equivalence points.
Techniques used for the determination of pKa values. Application of conductance measurement:

i) lonic product of water ii) Solubility and solubility product of sparingly soluble salts.

Unit 4: Separation Techniques (6 Hours)

Solvent extraction: Classification, principle and efficiency of the technique. Chromatography:
Principles of Chromatographic separations, Classification of Chromatographic techniques, Paper
Chromatography, Thin Layer Chromatography, Column Chromatography, efficiency of separation
(Resolution, Efficiency of Resolution, Plate Height) Application of these techniques in analysis of

biological samples.
11
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Unit 5: Spectroscopy (6 Hours)

Basic principle of IR and NMR spectroscopy, interpretation of IR spectra of simple organic
molecules with functional groups amine, amide, carbonyl, hydroxy. Chemical shift and low-
resolution spectra, factors affecting chemical shift, interpretation of *H-NMR spectra of simple
organic molecules like methanol, ethanol, acetaldehyde, acetone, acetic acid, aromatic protons

and pesticide. Elementary discussion on Mass Spectrometry.

PRACTICAL (60 Hours)

1. Verification of Lambert-Beer’s law and determination of concentration of a coloured species
(KMnOa, K2Cr207).
2. Determine the concentration of KMnOa4 and K,Cr.07 in a mixture by using colorimeter.

3. Spectrophotometric analysis of Co?* and Ni%* ions in a mixture.

4. Perform the following conductometric titration

i) Strong acid vs strong base

ii) Weak acid vs strong base

U

. Perform the following potentiometric titration

i) Strong acid vs strong base

ii) Weak acid vs strong base

6. Determination of isoelectric point of amino acids.

7. Separation of Co?* and Ni?* mixture by paper chromatography and to determine their R¢values.

8. Separation of amino acids present in the given mixture by paper chromatography and to

determine their Rs values.

9. Interpretation of simple organic compounds by IR spectra. (Spectra to be provided).

12
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10. Study and interpretation of 'H-NMR spectra of simple organic compounds (Spectra to be

provided).

11. Interpretation of the structure of simple pesticide molecule (two examples) from the given IR

and NMR data/spectra

Essential/ Recommended readings:

1. Willard, H.H. (1988), Instrumental Methods of Analysis, 7th Edition, Wardsworth Publishing
Company.

2. Christian, G.D. (2004), Analytical Chemistry, 6th Edition, John Wiley & Sons, New York.

3. Jeffery, G.H.; Bassett, J.; Mendham, J.; Denney, R.C. (1989), Vogel’s Textbook of
Quantitative Chemical Analysis, John Wiley and Sons.

4. Skoog, D.A.; Holler F.J.; Nieman, T.A. (2005), Principles of Instrumental Analysis, Thomson
Asia Pvt. Ltd.

5. Donald L. Pavia, Gary M. Lampman, George S. kriz (2014), Introduction to Spectroscopy,
Thomas Press Ltd.

6. Singh, Pradeep Pratap; Ambika (2018), Organic Spectroscopy, Viva Books

Suggestive readings:

1. Harris, D. C. (2007), Quantitative Chemical Analysis,6th Edition, Freeman.
2. Khopkar, S.M. (2008), Basic Concepts of Analytical Chemistry, New Age International
Publisher.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University

of Delhi, from time to time.

[ DISCIPLINE SPECIFIC ELECTIVE COURSE (DSE 04) ]

Credit distribution, Eligibility and Pre-requisites of the Course
13



EC (1267) - 25.08.2023

Course title | Credits | Credit distribution of the course | Eligibility | Pre-

& Code Lecture | Tutorial | Practical/ | criteria requisite of
Practice the course

(if any)

Medicinal 4 2 0 2 Appeared | NIL

Chemistry; in

ALS CHEM semester

DSE 04 \)

Learning Objectives:
The learning objectives of this course are as follows:
e to impart fundamental knowledge on the structure, chemistry, and therapeutic value of
drugs.
e to familiarize the structure activity relationships (SAR) of drugs.
e to understand the importance of physicochemical properties and metabolism of drugs.

e to study chemical synthesis of important drugs under each class.

Learning Outcomes:

By studying this course, students will be able to:
e understand the chemistry of drugs with respect to their pharmacological activity.
e explain the drug metabolic pathways, adverse effect and therapeutic value of drugs.
e analyze the Structural Activity Relationship (SAR) of different class of drugs.

e write the chemical synthesis of some drugs.
Unit 1: Basic Principles of Medicinal Chemistry (10 Hours)
History and development of medicinal Chemistry. Stereochemical aspects: optical, geometrical,
conformational, Isosterism. Physiochemical properties: solubility, acid-base, chemical bond,
partition coefficient. Drug receptor interaction and International Nonproprietary Names (INNs) of
drugs.

Unit 2: Pharmacokinetics (4 Hours)

14
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ADME: Drug absorption, drug distribution, drug metabolism - Phase 1, Phase 2 metabolism, drug
excretion, Drug Half Life.

Unit 3: Medicinally Important Classes of Compounds (10 Hours)
Introduction, Structure, Synthesis, Therapeutic value and elementary SAR of representative drugs

of the following classes:

e Analgesics agent: Ibuprofen

e Antipyretic agent: Paracetamol

e Anti-inflammatory agent: Aspirin

e Antibacterial and antifungal agents: Sulphonamides; Sulphanethoxazol, Sulphacetamide
e Antiviral agent: Acyclovir

e Antibiotics agents: Penicillin, Cephalosporin, Chloromycetin and Streptomycin

e Antileprosy agent: Dapsone

Unit 4: Drugs Acting on Central Nervous System (6 Hours)

Introduction, structure, therapeutic value and elementary SAR of representative drugs of the

following classes:

e Central Nervous System agents: Phenobarbital, Diazepam
e Morphine and related drugs
e Narcotic antagonists: Nalorphine hydrochloride

e Miscellaneous: Cardiovascular (Glyceryl trinitrate), HIV-AIDS related drugs (AZT-

Zidovudine)

PRACTICAL (60 Hours)
1. Preparation of aspirin and its analysis.

2. Preparation of paracetamol and its analysis.

3. Preparation of sulphacetamide of sulphonamide and its analysis.

4. Determination of alcohol contents in liquid drugs/galenical.
15
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5. Determination of ascorbic acid in vitamin C tablets by iodometric or coulometric titrations.
6. Assay of drugs (any two)

1. Chlorpromazine
2. Phenobarbitone
3. Atropine
4. lbuprofen
5. Aspirin

Essential/ Recommended Readings:

1. Patrick, G. (2017), Introduction to Medicinal Chemistry, Oxford University Press.

2. Lemke, T. L.; William, D.A.; Roche, V. F.; Zito, S. W. (2012), Principles of Medicinal
Chemistry, 7™ Edition, Wolter Kluwer | Lippincott Williams and Wilkins.

3. Burger, (2021) Medicinal Chemistry, Drug Discovery and Development, Vol | to VIII, 8"
Edition, Wiley.

Suggestive Reading:

1. Beale, J. M.; Block, J. H. (2010), Organic Medicinal and Pharmaceutical Chemistry, 12"
Edition, Wolters Kluwer India Pvt. Ltd.

2. Singh H.; Kapoor V.K. (1996), Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University

of Delhi, from time to time.

16
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[ DISCIPLINE SPECIFIC CORE COURSE (DSC-06) ]
Credit distribution, Eligibility and Pre-requisites of the Course
Course title & Code | Credits | Credit distribution of the | Eligibility | Pre-
course criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
Immunology and | 4 2 0 2 Appeared | NIL
Immunotechnology in
ALS ZOO DSC 06 semester
\'

Learning Objectives:
The learning objectives of this course are as follows:
e to acquaint the students about cells of innate and acquired immune system and their
interactions.
e to learn the structure of antibody, different isotypes and their biological functions.
e toacquire knowledge of different types of vaccines.
e to apprise the students of the mechanisms of antigen processing and presentation.
e totrainthe studentsin variousimmunotechniques applied in diagnostics and therapeutics.
Learning Outcomes:
By studying this course, students will be able to:
e have better understanding of the concepts of innate and acquired immunity.
e acquire knowledge of antigenicity and immunogenicity of biomolecules.
e comprehend and analyse different cellular and humoral components of the immune

system.

17
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e appreciate the applications of immunotechniques used in diagnostics and therapeutics.

Unit 1: Overview of Immune System (3 Hours)
Historical perspectives of immunology, clonal selection theory, brief outline of immune
dysfunctions (hypersentivity, autoimmunity and immunodeficiency).

Unit 2: Innate and Adaptive Immunity (7 Hours)
Anatomical barriers, inflammation, cells of immune system; adaptive immunity: cell-mediated and
humoral, active and passive, natural and artificial.

Unit 3: Antigens (4 Hours)
Antigenicity and immunogenicity; Immunogens:factors influencing immunogenicity; adjuvants
and haptens; properties of B and T-cell epitopes.

Unit 4: Immunoglobulins and Vaccines (7 Hours)
Structure and functions of different classes of immunoglobulins, different types of vaccines.

Unit 5: Major Histocompatibility Complex (4 Hours)
Structure and functions of MHC molecules (MHC | and Il), endogenous and exogenous

pathways of antigen processing and presentation.

Unit 6: Immunotechniques (5 Hours)
Double immunodiffusion assay, haemagglutination assay (ABO typing), immunoeletrophoresis,
immunofluorescence, ELISA, hybridoma technology: monoclonal antibodies in therapeutics and

diagnosis.

PRACTICAL (60 Hours)
1. Demonstration of lymphoid organs of rat/mouse. (Subject to UGC guidelines).
2. Study of primary and secondary lymphoid organs through slides/photographs/videos.
3. Preparation of stained blood film to study various types of cells.
4. Preparation of serum using rat /mouse (Subject to UGC guidelines).
5. Perform Ouchterlony’s double immunodiffusion (DID) to study immunoprecipitation and
interpretation of patterns of identity, non-identity and partial identity.

6. Identification of ABO blood group by heamagglutination using antisera.
18



EC (1267) - 25.08.2023

7. Cell counting and viability test of splenocytes from farm bred animals/cell lines.
8. Demonstration of ELISA and Immunoelectrophoresis.

9. Project on any topic related to theory.

Essential/ Recommended Readings:

1. Kindt, T.J., Goldshy, R.A., Osborne, B. A. and Kuby, J. (2006). Immunology,
VI Edition, W.H. Freeman and Company.

2. David, M., Jonathan, B., David, R. B. and lvan, R. (2006). Immunology, VIl Edition,
Mosby, Elsevier Publication.

3. Punt, J.,, Stranford, S., Jones, P., Owen J., A. (2018) Kuby Immunology, W H

Freeman Publications.

Suggestive readings:
1 Abbas, K. Abul and Lechtman H. Andrew (2017) Cellular and Molecular Immunology. IX
Edition, Saunders Publication.

2 Kaur, H., Toteja, R., and Makhija, S. (2021). Textbook of Immunology. 1K

International Publishing House and Wiley India Ltd.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,

University of Delhi, from time to time.
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{ DISCIPLINE SPECIFIC ELECTIVE COURSE (DSE 04) ]

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the | Eligibility | Pre-requisite
Code course criteria of the course

Lecture | Tutorial | Practical/

Practice

Social and | 4 2 0 2 Appeared | NIL
Beneficial in
Insects semester
ALS ZOO DSE 04 \"

Learning Objectives:
The learning objectives of this course are as follows:
e to acquaint students of the social organization found in insects.
e to apprise them of beneficial aspects of insects.
e to impart knowledge about the techniques involved in culturing and rearing of bees,
silkworms and lac insect.
Learning Outcomes:

By studying this course, students will be able to:
e identify different types of social and beneficial insects.
o differentiate the various castes and their role in the social life of insects.
e acquire skill for mass rearing of beneficial insects and their products.
Unit 1: Social Insects (7 Hours)

Characteristics and systematic position. Social organization: caste determination, communication,
social parasitism and symbioses, social insect pathogens. Life cycle, social organisation and types

of ants, bees, wasps and termites.

Unit 2: Apiculture (7 Hours)
20



EC (1267) - 25.08.2023

Habit and habitat of honey bee (Apis), bee keeping techniques, bee pasturage, artificial bee hives.

Economic importance of bee. Bee enemies, bee diseases and their control.
Unit 3: Sericulture (6 Hours)

Life cycle of silkworm Bombyx mori. Types of silkworm species and their salient features. Rearing
techniques of mulberry, muga, eri and tassar silkworms. Enemies and diseases of silkworms and
their management.

Unit 4: Lac Culture (5 Hours)

Habit, habitat and biology of Laccifera lacca. Host trees of lac insect, pruning, inoculation and lac

harvesting. Enemies of lac insect and their control.
Unit 5: Ecological aspects of beneficial insects (5 Hours)

Ecological role of insects: pollination, weed control, improving soil fertility and as scavengers.

Medicinal use of insects and insect products. Entomophagy.

PRACTICAL (60 Hours)
1. Study of life cycle of ants, bees, termites, silk worm and lac insect through museum
specimens/photographs.
2. Study of different nests build by ants, bees and termites.
3. Construction and maintenance of artificial bee hives and study of equipments related to
apiculture.
Rearing techniques of mulberry, muga, eri and tassar silkworms.
Study of different types of enemies and diseases of silkworms.

Study of lac culture technique: pruning, inoculation, cropping and harvesting.

N o v b

Study of economically important insect products.

Essential/Recommended readings:

21
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1. Watson, J. A. L., Okot-Kother, B. M. and Noiroh C. (1985) Caste differentiation in social
insects. Pergamon Press.

2. Dunston AP. (2007) The Insects: Beneficial and Harmful Aspects.Kalyani Publishers., New
Delhi.

3. Brian, M. V. (1983) Social insects: ecology and behavioural biology. Chapman and Hall,
London, New York.

4. D.B. Tembhare (2017) Modern Entomology. Himalaya Publishing House.

5. Dokuhon, Z.S. (1998) lllustrated Textbook on Sericulture. Oxford &amp; IBH publishing

Co., Pvt. Ltd. Calcutta.
6. Shukla, G.S. and Upadhyay, V.B. (2014) Applied and Economic Zoology, Rastogi
Publications.

Suggestive readings:
1. Maxwell F.G. and Jennings P.R. (Eds). (1980) Breeding Plants Resistant to Insects. John Wiley
& Sons, New York.

2. Encyclopedia of Social Insects (2021) Springer International Publishing.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,

University of Delhi, from time to time.
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