Odisha University of Agriculture & Technology
Bhubaneswar

Course Title: Insect Phylogeny and Systematics
Course Code: ENT 601
Credit Hours: 3(1+2)
Theory
UNIT I
Detailed study of three schools of classification- numerical, evolutionary and -cladistic.
Methodologies employed. Development of phenograms, cladograms, molecular approaches for the
classification of organisms. Methods in identification of homology. Species concepts, speciation
processes and evidences. Zoogeography.
UNIT II
Study of different views on the evolution of insects- alternative phylogenies of
insects:Kukalova Peck andKristensen. Fossil insects and evolution of insect diversity over
geological times.
UNIT III
Detailed study of International Code of Zoological Nomenclature, including appendices to ICZN;
scientific ethics. Nomenclature and documentation protocols and procedures; report preparation on
new species; deposition of holotypes, paratypes, and insect specimens as a whole in national and
international repositories — requirementsand procedures.
UNIT IV
Concept of Phylocode and alternative naming systems for animals. A detailed study of selected
representatives of taxonomic publications — small publications of species descriptions, works on
revision of taxa, monographs check lists, faunal volumes, etc. Websites related to insect
taxonomy and databases. Molecular taxonomy, barcoding species and the progress made in
molecular sytematics.
Practical
Collection, curation and study of one taxon of insects- literature search, compilation of a checklist,
study of characters, development of character table, and construction of taxonomic keys for the
selected group. Development of descriptions, photographing, writing diagrams, and preparation of
specimens for “type like” preservation. Submission of the collections made of the group.
Multivariate analysis techniques for clustering specimens into different taxa, and development of
phenograms. Rooting and character polarization for developing cladograms and use of computer
programmes to develop cladograms.
Learning outcomes
~ Scholars are expected to understand the concepts of taxonomic hierarchy, study taxonomic
characters, variations, intra-specific phenotypic plasticity; prepare taxonomic keys for specific
groups and write taxonomic papers and reviews.
— Scholars should be able to identify insects of economic importance up to family/ generic levels
and specializein any one group of insects up to species level identification.
Suggested Readings
e CSIRO 1990. The Insects of Australia: A Text Book for Students and Researchers. 2" Ed.
Vols. I and II, CSIRO.Cornell Univ. Press, Ithaca.
e Dakeshott J and Whitten MA. 1994. Molecular Approaches to Fundamental and Applied
Entomology. Springer-Verlag, Berlin.
e Freeman S and Herron JC. 1998. Evolutionary Analysis. Prentice Hall, New Delhi. Hennig W.
1960. Phylogenetic Systematics. Urbana Univ. Illinois Press, USA.
e Hoy MA. 2003. Insect Molecular Genetics: An Introduction to Principles and Applications.
2" Ed. AcademicPress, New York.
e Mayr E and Ashlock PD. 1991. Principles of Systematic Zoology. 2" Ed. McGraw Hill, New
York.Mayr E.1969. Principles of Systematic Zoology. McGraw-Hill, New York.
e Quicke DLJ. 1993. Principles and Techniques of Contemporary Taxonomy. Blackie
Academic and Professional,London.
o Ross HH. 1974. Biological Systematics. Addison Wesley Publ. Co., London.
o Wiley EO. 1981. Phylogenetics: The Theory and Practices of Phylogenetic Systematics for
Biologists. ColumbiaUniv. Press, USA.
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Odisha University of Agriculture & Technology
Bhubaneswar

Course Title: Insect Physiology And Nutrition
Course Code: ENT 602
Credit Hours: 3(2+1)
Theory

UNIT I
Physiology and biochemistry of insect cuticle and moulting process. Biosynthesis of chitin,
chitin-proteininteractions in various cuticles, hardening of cuticlde.

UNIT II

Digestive enzymes, digestive physiology in phytophagous, wood boring and wool feeding
insects, efficiency of digestion and absorption, role of endosymbionts in insect nutrition,
nutritional effects on growth and development; physiology of excretion and osmoregulation,
water conservation mechanisms.

UNIT III

Detailed physiology of nervous system, transmission of nerve impulses, neurotransmitters and
modulators. Production of receptor potentials in different types of sensilla, pheromones and
other semiochemicals in insect life, toxins and defense mechanisms.

UNIT IV

Endocrine system and insect hormones, physiology of insect growth and development-
metamorphosis, polymorphism and diapause. Insect behaviour in IPM- Concept of super-normal
stimuli and behavioural manipulation as potential tool in pest management, use of semio-
chemicals, auditory stimuli and visual signals inpest management.

Practical
Preparation of synthetic diets for different groups of insects; rearing of insects on
synthetic, semi- synthetic and natural diets; determination of co-efficient of utilization;
qualitative and quantitative profile of bio-molecules: practicing analytical techniques for
analysis of free amino acids of haemolymph; zymogram analyses of amylase; determination of
chitin in insect cuticle; examination and count of insect haemocytes.
Learning outcomes
~ The scholars are expected to have thorough theoretical and practical knowledge of insect
physiology that canbe made use of in practical/ applied entomological aspects.
— Understand how physiological systems in insects are integrated to maintain homeostasis.
Suggested Readings
e Ananthkrishnan TN. (Ed.). 1994. Functional Dynamics of Phytophagous Insects. Oxford
and IBH, New Delhi.
e Bernays EA and Chapman RF. 1994. Host-Plant Selection by Phytophagous
Insects. Chapman and Hall,L.ondon.
o Kerkut GA and Gilbert LI. 1985. Insect Physiology, Biochemistry and Pharmacology.
Vols. I-XIII. PergamonPress, Oxford, New York.
o Muraleedharan K. 1997. Recent Advances in Insect Endocrinology. Association for
Advancement ofEntomology, Trivandrum, Kerala.
Rockstein, M. 1978. Biochemistry of Insects, Academic Press.
e Simpson, SJ. 2007. Advances in Insect Physiology, Vol. 33, Academic Press (Elsevier),
London, UK.

sskeoskoskoskeskeske ks

Page 1of 1




Odisha University of Agriculture & Technology
Bhubaneswatr

Course Title: Bio-Inputs For Pest Management
Course Code: ENT 605
Credit Hours: 3(2+1)

Theory
UNIT I
Scope of classical biological control and augmentative bio-control; introduction and handling of
natural enemies; nutrition of entomophagous insects and their hosts, dynamics of bio-agents vis-a-vis
target pest populations.
UNIT II
Bio-inputs: mass production of bio-pesticides, mass culturing techniques of bio-agents, insectary
facilities and equipments, basic standards of insectary, viable mass-production unit, designs,
precautions, good insectary practices.
UNIT III
Colonization, techniques of release of natural enemies, recovery evaluation, conservation and
augmentation of natural enemies, survivorship analysis and ecological manipulations, large-scale
production of bio-control agents, bankable project preparation.
UNIT IV
Scope of genetically engineered microbes and parasitoids in biological control, genetics of ideal
traits in bio- control agents for introgressing and for progeny selections, breeding techniques of bio-
control agents.
Practical
Mass rearing and release of some commonly occurring indigenous natural enemies; assessment of
role of natural enemies in reducing pest populations; testing side effects of pesticides on natural
enemies; effect of semio- chemicals on natural enemies, breeding of various bio-control agents,
performance of efficiency analyses on target pests; project document preparation for establishing a
viable mass-production unit /insectary; observation of feeding behavior acts of predatory bugs/
beetles.
Learning outcomes

— Scholars are expected to learn the mass multiplication techniques of the more common and

economicallyfeasible natural enemies to be exploited under [PM programmes.
_ They should be able to guide entrepreneurs for establishing a viable mass-production unit
/insectary.

Suggested Readings

e Burges HD and Hussey NW. (Eds.). 1971. Microbial Control of Insects and Mites. Academic
Press, London. Coppel HC and James WM. 1977. Biological Insect Pest Suppression.
Springer Verlag, Berlin.

e De Bach P. 1964. Biological Control of Insect Pests and Weeds. Chapman and Hall, London.
Dhaliwal, GS and Koul O. 2007. Biopesticides and Pest Management. Kalyani Publ., New
Delhi.

e Gerson H and Smiley RL. 1990. Acarine Biocontrol Agents — An lllustrated Key and
Manual. Chapman andHall, New York.

e Huffakar CB and Messenger PS. 1976. Theory and Practices of Biological Control.
Academic Press, London.
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Odisha University of Agriculture & Technology
Bhubaneswar

Course Title: Insecticide Toxicology And Residues
Course Code: ENT 606
Credit Hours: 3 (2+1)

Theory

UNIT I

Penetration and distribution of insecticides in insect systems; insecticide selectivity; factors

affecting toxicity of insecticides. Modes of action of newer insecticide molecules;

developments in bio-rational approaches; SPLAT; RNAIi technology for pest management.

UNIT II

Biochemical and physiological target sites of insecticides in insects; developments in

biorationals, biopesticides and newer molecules; their modes of action and structural —

activity relationships; advances in metabolism of insecticides.

UNIT III

Joint action of insecticides; activation, synergism and potentiation.

UNIT IV

Problems associated with pesticide use in agriculture: pesticide resistance; resistance

mechanisms and resistant management strategies; pest resurgence and outbreaks;

persistence and pollution; health hazards and other side effects.

UNIT V

Estimation of insecticidal residues- sampling, extraction, clean-up and estimation by

various methods; maximum residue limits (MRLs) and their fixation; bound and

conjugated residues, effect on soil fertility; insecticide laws and standards, and good

agricultural practices.

Practical

Residue sampling, extraction, clean-up and estimation of insecticide residues by various

methods; calculations and interpretation of data; biochemical and biological techniques for

detection of insecticide resistance in insects;preparation of EC formulation using neem oil;

Learning outcomes

(1 Scholars are expected to be well versed with the latest technologies of bioassays,
insecticide/ pesticide residue analysis and solving problems associated with insect
resistance to insecticides.

Suggested Readings

e Busvine JR. 1971. A Critical Review on the Techniques for Testing Insecticides.
CABI, London.

e Dhaliwal GS and Koul O. 2007. Biopesticides and Pest Management. Kalyani
Publ., New Delhi. Hayes WJ and Laws ER. 1991. Handbook of Pesticide
Toxicology. Academic Press, New York.

e Ishaaya I and Degheele (Eds.). 1998. Insecticides with Novel Modes of Action.
Narosa Publ. House, New Delhi. Matsumura F. 1985. Toxicology of Insecticides.
Plenum Press, New York.

e (O’ Brien RD. 1974. Insecticides Action and Metabolism. Academic Press, New
York.

e Perry AS, Yamamoto I, Ishaaya I and Perry R. 1998. Insecticides in Agriculture
and Environment. Narosa Publ. House, New Delhi.

e Prakash A and Rao J. 1997. Botanical Pesticides in Agriculture. Lewis Publ., New
York.
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