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UNDER GRADUATE CURRICULAR & SYLLABUS
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seimester System as per ICAR V" Deans Commitiee Report

ENTOMOLOGY
Sr. | Course | semester | Name of |i.:._t|lll:.l'ﬁ - | Credit brs.
Nu. cuue : B _ _ -
I AG-204 | 1l Fundamentals of Entomology-I {Insect 3 (241}
| | Morphology and Taxonomy) ,
2 | AG-31e 111 Fuﬁﬂamenﬁiéu!‘l-fmmmlug}r-l! (Insect 2(1+1)
: _.['f{_'[}lﬂg}f and concept of [PM)
3 | A 03 | W | Pests of Ficld cfnpﬁ & Stored Grainand 3_fi+ 1)
i ‘ their Management
q AG-6H0E | Yl Renelicial insects  and Pest of 5[1+ ﬁ
| | Horlicultural Crops and their Management
3 ‘ ‘ VI Commercial Beckecping 0410
!. II
5 |
| |
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L FUNBAMENTALS QF ENTOMOLOGY-I 3(2+1) AG-203
{INSECT MURPHOLOGY & TAXONOMY)

Theory

—_— L .|:I*iH1I|L':|!|L|:1|1 of phivium Arthropoda uplo clisses. Relationship of class Insectawith other classes
;‘um;:jl;llllllﬁil;uLI::q. I}'-r-l1urplmllug__=¢:.: Smm.h”? uriu.l functions ol insect i:ulli.::h:. andl nlu:rulling. Body

L i, Steactore of Head, thorax and abdomen. Structure and modifications of insect antennas,
l!mlllll Paris. begs, wing venation, modilieations and wing coupling apparilus. Structure of male and
|1:|1|.:|I|T' el organs, Metamorphosis aod clinpausein insects, Types of larvae an¢ pupae. Structure
and functivas ol digestive,  circulatory, excretory, respiralory, nervous, secretary (Endocring) and
teproductive svstems in inscets. Types of reproduction in insects. Major sensory organs like simple and
I."".'I-II1|:"_-'5|I1.|. cves and chemarceeplors, Systematics: Taxonomy- -impottance, history and development
-.|Iu.|] l1.||_||._.||;..__-.| pomenclature, Delinitions of Biotype, Sub-species, Specics, Genus, Family and Crder.
Classification of class Insecta upta Orders, basic groups of present day insects with special emphasis to
orders tind lwmilies of Agriculturnl imporiance like Orthopleri: Acrididae. Dictyoptera: Mantidae,
L,J_E'h“:w:l:_:': lsopient: _'I'.':nuilit,h:-:; Thysanoptera: Thripidoe; Hemiptera: Pentatomidae, Coreidae,
Cimividue, vedoconidae, Lygaeidae, Cicadellidae, Delphacidae, Aphididae, Coccidae, Lophephidac,
Alcurndidae,  Pseudococeidue;, Newroptera:  Chrysopidae;  Lepidoptern:  Pieridae, Papiloinidae.
Moctnidue.  Sphingidoe, Pyvolidae,  Celechiidae, Arcliidee. Satumidae, Bombycidae: Coleoptera:
Coceinellivie, Chrysemelidae, Cerambyeidoe, Curculionidzc, Bruchidae, Scarabagidae; Hymenopteri:
Pemleidindae. Apidag. Trichogrnmmatidae, ichreumenidae, Bracomdae, Chalcididae; Diptera:
Cecidun iidac. Tachinidae, Agromyziidae, Culicidae,Muscidae, Tephritidae.

Practical

methods of collegtion and preservation ol insects including immature stages: Externalfeatures of
llister beetle: Types of insecl anlennde. mouthparts and legs; Wing venalion. types of
wingps smd w i coupling apparalus. Types ol insect larvae and pupse: Dissection of digestive system in
inseels 4 Ciseshiopper); Dissection ol male and (emale reproductive systems in nsects {Grasshopper):
thaplera. Dictyoptera, Odonata, Isoptera, Thysanoptera, Hemiptera,
Hymenoptera, Diptera and their families of agricultural

Girsslinppe

study o chuzacters of orders O
| epidoplera. Neuroplera, Coleoptera,

DT L

2 FUNBGAMENTALS OF ENTOMOLOGY-II 2{(1+1) AG-312
ANSECT FCULOGY & CONCEFTS OF IP'M)

Theory
Insect Leology: Introduction, Evironmenl and
weisture, humidity, minfull, light, smospheric pre

femperiiuis.
Racturs - luud coinpetition, oo tuiral and environmental resistance.

1 Pivi:

its components, Effect ol abiotic [actors-
ssure and air currents, Effect of biotic

M. Praclices, scope and limitations of 1PM. Classification of
larmulations of insecticides. Chemical control- importance,
tions. Recent methods of pest control kepellents, anti feed ants, hormaones. attractants,
Insccticides Act 1968 Important provisions. Application techniques of spray fluids.

Symptoms Gl puisening. lirst aid and antidotes. Survey, surveillance and forecasting of insec pests.
Sulely issues of pesticides uses.

Cateperics of pesis, Concepl ol 1
nsecticides loxicity of insecticides and
hazards niwl Timil
ik fedintion,

Practival
Soapbing lechiniyues Tor catimation ol inseel pupulition and damage. Insectivides Iill(t:“-'“'

e Pesticide upplionees and their mainienmnee,
o <& s st S -
L -_._.-_._-_
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3. PESTS OF FIELD CROPS, STORED GRAINS AND THEIR
MANACEMENT 3(2+1) AG-503
Theory

Getiersl account on nature and type of damage by following inscet pests arthropods pests.
seientilic vme. order, Fmilv, host mnge, distribution, bielogy and bionomics. nature ofdamage. and
waraecincal of waior pesis and scientific name, order. Bamily, host range. distribution, nature of
dimmype sl control praciice other important orthropod  pests{mites) of various field crops. FEJEII'.'IEI’S
allecting fosses ol stored arain and rele ol physical. biological, mechanical and chemical factors in
deterivrition ol grain, Inscet pests, mites, rodents, birds and microorganisms associated with stored
wraian s their management. Storape structure andmethods of grain storage and fundamental principles
l3l11gl'-i:ll slofe nnagemnent,
Paddy: Lopocorisa varicroms, Hieroghphus Spp., Nitaparvata lugens, Nephotetix, spp. Mythinna
YE Mo,
dowar  Naice: Chifo perelfus,  Atheripona  varigsoccata, Scirpophaga  excerpatalis,  Chile
i ttedfoy
Sugmrenne: Fog hover, Pyeille, Early Shoot borer and white [Ty
Cotsvn: fectingphara gusspiclls. Eavias Spp . Svlepta devogata, Dysdercus Spp Bemisia tabacz.
Amraven hzumnila
COilseedsy Lipogiids ervelnd, Athalia proxima Rograda Criciferorun, Dasymenra
Pualses: Hoelicoverpue armivera Agrofis Spp., Etiella zinckenello
Pesis ol Siored  Grains:  Sitophilus  oryzee, Trogoederma  gramarivm,  Sitetroga cerealella,
Crltovehenciny chinensis
Palyphaguus  pests:  Colomtoiermies obesus,  Holotrichia  consomguinea,  Spilosoma  obligua,
apocdopdero iara, Awmsecia Spp
Praetical

ldentileation of different types of damage, ldentification and study of life cycle and seasonal
Listony ol various insect pests attacking field erops and their produce. ldentification of insect pests and
mites sssocioied with stored  grain,  Determination of inseet infestation by different methods.
Agsessitienl of losses due to msects. Caleulations on the doses of insecticides application technique.
Vumigation of grain store | godown. ldentitication of rodents and rodentcontrel operations in godowns.
Identificatine of birds and bird conlrol operations in godowns. Determination of moisture content of
zrain. Methods of groin sumpling under storage condition. Visit to Indian Storage Management and

Research Tnstiute. Hapur and Quahity Laboratory, Department of Food., Dethi, Visit 1o nearest FCJ
prpabony s

4. BENEFICIAL INSECTS and PESTS OF HORTICULTURAL CROPSAND
TIHEIR MANAGEMENT 3 (2Z+1) AG-608
Theaey

Fapes al silkwom, voltinism and biology of silkworm. Mulberry cultivation, mulberry varieties,
methads o harvestiog and preservation of leaves, Rearing of wmulberry silkworm, rearing appliances,
it e burvesting ol cocoons. Pests and diseases of silkworn, management, and methods of
dismlovtion. hnporanee of beneficial insects. bee keeping. pollinating plants and their cycle, bee
binrkogs. conanercial methods of rearing. equipinient usedand seasonal management. Bee pasturape, bee
Frrizing o contmunication. Inseet pests und disenses of honey bee. Species of lac insect. morphology,
Piedogs . Dwst plant and lae production Processing of lac - seed Ine, button lac. shellac and lae- products.
bderisdeanim o mujor parusitoids med predators commonly used in hiological contrul. \\1
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5 COMMERCIAL BEE KEEPING (ELI)
Evaluston of Experiential Learning Programme

No.

2 | Presentation
3| Repulurity
4 | Monthly Assessment

CCuput {{ui-iw:r}r.

Ln

ar. Paramoeters

slentitication of different types of damape. klentification and study of life cyele and seasonal

Bisturs ol varions inseet pests attneking horticultural erops
wardens, nrculics, spices & condiments. Visit o orchards and gardens. Mulberry cultivation, mulberry

- wegelable craps, fruit crops. plantation

variclics il nethods of Barvesting and preservation of leaves. Types of silkworm, voltinism and biology
and rearinge o silkworm and equipment, Honey beespecies and castes of bees, Beckeeping appliances
undl seusonal munagement. Bee enemies ond diseases, Bee pasturage, bee foraging and communication.
Species ol lag inseet. host plant identificotion, [dentilication of other impaortant pollinators, weed killers
st serveneers, Visite rescarch el troining instilutions duvoted o sericulture, beckeeping.., loe culture

| i’ruiuu.:i 'l’lamn-ing and Writing

7 | tintgeprencurship Skills
Y | dusiness networking skills

9 | Keport Wriling Skills

(! Finel Presentation
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(s | !-;u'lm'é;:n-jE%t-:ill_leuluume




BT Jew wifos v arnlfers fasm- e, gearigv—228118
KAMLA NEHRU INSTITUTE OF PHYSICAL & SOCIAL SCIENCES SULTANPUR-228118
{FACULTY OF AGRICULTURE, SULTANPUR U.P.)

Department of Entomology
M.Se. {Ag.l} Entomology without Thesis

—_M.Sc. Ag 1 Sem. i
Code No. Course Title | Credit Hours
| ENT-501 Inscct Morpholegy 3(2+1]
ENT-5(2 Insect Anatomy & Physiology __3[2+1)
ENT-503 Insect Taxonomy _ 3(1+2)
PL PATH-505 | Principles of Plant Pathology (Minor) 3(2+1)
STAT-502 | Statistical Method for Applied Sciences | 4(3+1})
| PGS-501 | Library and Information Services 1(0+1]
PGS-502 Technical Writing & Communication Shkills 1{0+1)
Total Credit T :
— M.Sc. Ag. Zrd Sem.
ENT-504 Insect Ecology o 3(2+1]
ENT-505 Biological Cantrol of Insect Pest & Weeds 3(2+1)
| ENT-506 Toxicology of Insecticides 3(2+1)
PLPATH-517 | Diseases of Vegetable and Spices Crops 3(2+1)
L (Minor) ol |
STAT-511 Experimental Designs 3[2+1)
PGS-503 Intellectual Property & Its Management In 1(1+0)
| Agriculture
PGS-504 Basic Concept in Laboratory Techniques 1{0+1)
ENT-515 Techniques in Plant Protection I;fﬂ;j
Total Credit 18
- M.Sc. Ag. 37 Sem. 2
| ENT-509 Pests of Field G raps . 3(2+1)
ENT-516 Apiculture I 3{2+1)
ENT-517 Servi Culture J(2+1)
ENT-508 Concepl of Integrated Pest Management 2(2+0)
PLPATH-515 | Diseases of Field and Medicinal Crops 3(2+1)
(Minor) _ S
| ENT-510 | Pests of | f-:.:-rtu ultural & Plantation Cr ops 3(2+1)
PGS-505 Agricultural Research, Resparch Ethics & - 1(1+0) |
| Rural Development Programme
~Total Credit 18
| M.Sc. Ag, 4" Sem, B '
ENT-518 Lac Culture ] 3[2+1)
ENT-507 Host Plant Resistance RGN = 2(1+1)
H..; I-511 _Post-Harvest Entomalopy 3[2+1)
ENT-512 Insect Vectors of Plant Pathogen 2(1+1)
CENT-521 | Master Seminar e 1[0+1)
Py DjELtj Diss ":.':Lﬂ.:tl][li‘l. 10{0+10)
B ) lulal Credit. 31
_Grand Total Credit Hour e
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Department of Entomology
M.Se. (Ag.) Entomology with Thesis

- M.Se Ag, 1% Semester
| Code No. Course Title Credit Hours
| ENT-501 Insect Morphology 3(2+1)
ENT-502 Insect Anatomy & Physiology 3{2+1)
ENT-503 Insect Taxonomy 3(1+2)
| PLPATH-505 | Pr ump[es of Plant Ijatﬁabpy [Minor) El[l’_* i3
| STAT-502 Stati stical M ethod for A pplied Sciences 4{3+1)
PGS-501 Library and Information Services ] 1(0+1)
PGS-502 Technical Writing & Communication Skills 1{0+1)
Total Credit 18
ML.5c. Ag, 29d Semester )
| ENT-504 Insect Ecology : 3(2+1)
LENT-505 Biological Control of Insect Pest & Weeds 3(2+1)
ENT-506 Toxicology of Insecticides ' 3[2+1)
PL PATH-515 Discases of F Ficld and Medicinal Cro ps (Minor) 3(2+1)
STAT-511 Experimental Designs 3(2+1)
PGS-503 Intellectual Property & Its Management In 1[1+0})
Agriculture
PG5-504 Bagic Concept in Laboratory 'E'et:lmiqh 85 E i{U+1]
ENT-599 Research Work ] 1(0+1]
e Total Credit 18
M.Sc. Ag. 3™ Semester
ENT-508 Concept of Integrated Pest Manapement 2(2+0)
_ENT-509%9 Pests of Field Crops 32+ 1)
PL PATI-517 | Diseases of Vegetable and Spices Crops (Minor) 3(2+1)
_ENT-599 Research Work a[0+9
PGS-505 Agricultural Research, Research Ethics & Rural 1[(1+0)
| Development Programme =
£ Total Credit 18
o M.Sc, Az 4 Semester i
ENT-591 Master Seminar 1{0+1]
ENT-599 Research Work | 15{0+15)
ENT-599 Thesis ertin!,f"ufwa -Yoce 5(5+0)
Total Credit 21
Grand Total Credit Hour '
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Entomology Course Content (Major)

ENT 501 INSECT MORPHOLOGY 3(2+1)
Objective

T'o acquaint the students with the external morphology of the insccl’s body and the
lunctioning ol various body parts.

Theory

LINIT |

xternal Morphology: Inseet body wall structure, cuticular oulgrowths, colouration
and special integumentary structures in inscets, body tagmala, sclerites and
segmentation, ead- Origin, structure and modification; mouthparts, antennae,
their types and lunctioning; tentorium and neck sclerites. Thorax- Arcas and
sutures ol wergum, sternum and  pleuron,  prerothorax; wings; structure and
modifications, venation, wing coupling apparatus and mechanism ol Might; legs:
structure and modilications. Abdomen- Scgmentation and appendages; genitalia
and their modifications; embryonic and post-embryonic development,

UNIT 1}

Inseel sense organs (mechano-, photo- and chemo- receplors), organogencnsis at
pupal stase: nsect defiense; chactotaxy; morphological Lraits in relation 10 lorensic
entomology.

UNIT 311

Types of immature slages in insect orders, morphology of egg, nymph/larva and
pupa, identilication ol dilTerent immature stages of crop pests and stored product
inscets, Comparative study of life history strategics in hemi- metabola and
holometabola, immature  slages as ccological and evolutionary  adaptations,
signilicance of immature stages for pest management.

Practical

Preparaticn of permanent nmounts of dilTerent body parls and their appendages of
xonomis mportance including male and lemale genilaliag dissection ol genitalia.
Types ol immature stages in insects; their collection, rearing and 'preservation.
ldentification of immuture inscets lo orders and families, in endoplerygote orders
viz., 13iptery, Lepidopiora, Hymenoplera and Coleoplera U‘L;.ing key. .

Leariiing outcomes ’
Students are expecied o have a complete understanding - o the comparative

marphology ol the external [Catures of inscets that can be ulilived n laxonomy,
ceology and applied enlomology.
Supeesied Reading:

s  Chapman, RIF. 1

I*ress, Cambridge.
PA. 2004, The Insects: Structure, Function and Biodiyersity.

QU8 The Invects: Structire and Function. Cambridge Univ.

«  |Juntson,
Kalyani Publ., New Delhi,

Fvans, JW. 2004, Cutlines of Agriculiural Eotomology, Asialic Publ,, Mew
el

Gillotw, €. 1995, Entomology, 2nd Lid. Plenum Press, New York, London.
e Gullun, P.J. und Cranston, P.S. 2000. The Insects, An Quiline of
Fntomologe, 2nd id. Blackwell Science, UK.

Richards, OW and Davies, RG. 1977, fwn's General Text Book t?!"h_

Fiatenedoey. 10th Ed. Chapman and 1Hall, London.
Gy P ey ST
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Snodgross, RIE. 1993, Principles of Insect Maorphology. Cornell Univ. Press,
Ithaca.
Tembhore, 1205, 2000, Modern Entomology, Himalaya Publishing ouse,

Mumbai.
Chu, 11F. 1992, flow fo Know [mmature [nsecis.

Publication, lowa.
Peterson, A, 1962, Larvae of Insects. Ohio University Press, Ohio,

Stehr, FW. 1998, hmnatire Insects. Vols, 1, 1. Kendall Hunt Publication, .
& W ey

William Brown
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ENT 502 INSECT ANATOMY AND PHYSIOLOGY J[2+1)
Ohjective

To impart knowledge about the anatomy and physiology af insect body systems;
nutritional physiolopy: and theirapplications in entomology.

Theary

UNIT 1

scope and importance of insect physiolopy; physiolopy of integument, moulting, chemistry
of cuticle, binsysthesis of chiting growth, hormonal control, metamorphosis and diapause;
phersmone secretion, ransmission, perception and reception.

UNIT n

Physiolosy and mechanism of dipestion, circulation, respiration, excretion, reproduction,
secrelion {exoerine & endocrine glands) and nerve impulse transmission in insects,

UNIT LI

Importance of insect nutrition- role of vitamins, proleins, amino acids, carbohydrates,
lipids, minerals and other food constituents; extra and intra-cellular microorganisms and
Lhcir rele in physiology; artificial dicts.

Praciical

Latest analylical Lechnigues for analysis of free amino acids of hacmolymph; determination
of chilin i insect cuticle: examination and eount of insect hacmocytes; preparation and
evaluation of various diets; consumption, utilization and digestion of natural and artificial
diots,

Learning autooncs

Students are expocted to have o thorough understanding of insect growth and

developnient, physiology of exoskeleton, endoskeleton and different organ syslems; action
and role of hormanes, pheromones, physiology of nutrition and its application.
Suggested lReading
s Chapman RE. 1994, Insects: Structure and Function. ELBS Ed,, London,
Dunlsen PA. 2004, The Insects: Structure, Function and Biodiversity. Kalyani Publ,

Mo Delhi:

e Gullan, P.) and Cranston, I*5. 2000. The Insects: An Outline of Entomology, 2nd Ed.
Blackwell Science, WL

e [orkut GA and Gilbert LI 1985, Comprehensive Insect Physiology, Biochemistry and
Pharmacology. Vols, XL Pergaman Press, New York.

e Puligile B0, 2002, Physiology of Insecls, ominant Publishers, New Delhi.

e Richards OW and Davies RG. 1977, Imm’s General Text Book of Entomelogy. 10th
. Vol 1. Structure, Physiology and Development, Chapman and Hall, New York.

e Simpson, 5. Z007. Advances in Inscet Physiolopy, Vol. 33, Academic Press
[Elsevier), London, UK

o Wipploswaorth VL1984, Insect Physiology. Bih Bd. Chapman and Hall, New York.

wask” cx 73:3&\
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ENT 503 INSECT TAXONOMY 3(1+2)

Objective

To sensitize the students on the theory and practice of classilying organisms {with special
reference Lo animals) and the rules governing the same. To introduce the students to the
classification ol insects up to the level of familics with hands-on experience in identifying
the familics of insects with an emphasis on the practical aspects,

Theory

UNIT 1

History of msect clagsification; principles of systematics and its importance. fdentification,
purpose, methods characler matrix, laxonomic keys. Descriptions- subjects of descriptions,
chitracters, nature of characters, analogy v/s homelogy, parallel v/s convergent evolution,
intraspecilic variation in characters, polythetic and polymorphic taxa, sexual dimorphism,
Brief cvolutionary history  of insccts- introduction (o phylogeny ol insects and
Classilication of Superclass Hexapoda - Classes - Ellipura (Collembala, Protura), Diplura
and Insecta- and the Orders contained. International Code of Zoological Nomcnclature,
Phylocode, (s briel explanation and uses. Process of speciation and interbreeding
allopatric species, Molecular systemnatics, DNA barcoding, karyological and biochemical
approaches in taxonomy. Insect labeling protocels and procedures.

UNIT L -

Distinguishing characters, general bivlogy, habits and habitats of inscct orders and
ceonomically important families contained in them. Collembola, Protura, Diplura. Class
Insecta: Subclass Aplerygota — Archacognatha, Thysanura. Subclass: Plerypota, Division
nalacopiera - Udonata and Ephemeropterd, Division: Neoptera: Subdivision: {drthopteroid
and  Bluttoid  Orders  (=0ligoncoptera:  Plecoptera, tlattodea, Isoptera, Mantodea,
Grylloblatodea, Denmaplera, Orthoptera, Phasmatodea, Mantophasmatoden, limbioptera,
Joraplera), Subdivision: Hemipteroid Orders (=Parancoptera): Psocoplera, Phthiraptera,
Thysanoplesa and Hemiplera.

UNIT Lt

Distinguisiing characlers, pencral biology,
cconomically important families contained in them (Continued). Division Neoptera -
guhdivision Endopterygota, Section Neuropteroid- Coleopteroid Orders: Strepsiptera,
curoptera and Coleoptera, Section Panorpoid Orders
antl Section Hymenopteroid

habits and habitats of insect orders and

Megaloplers, Raphidieptera, M
Mecoptera, Siphonaptera, Diptera, ‘Frichoptera, Lepidoptera,
Orders: Hymoenoplera.
Practical

Study of Oreders of insects and Lheir identilication using taxonomic keys. Keying oul
Ganilies of insects of different major Orders: Odonata, Orthoptera, Blattodea, Mantodea,
llemiptera,  Thysanoplora, Phthiraptera, Neuroptera, Coleoptera, Diptera,

[soplora,
-1, Field visits to collecl insects of different orders,

L.epidoptera and Hymenopter
Learning oulcomos
Sladents are expected to know the evolution of
ather hexapods, und thelr hicrarchical classification.

mounting, and preserving insccts.

gnomic hicrarchy, identification, taxenomic

arthropods, especially insccts and

«  Acyuire working skills for collecting,
Understand the basic concepls of tax
churaclers, variations, taxanomic keys and preparation ol Laxonomic papers.
« ldemify insects of

orders of agricullure and veterinary importance. M
Guppested Reading E % / @ “’W — :

4
N&,

ceonomic importance up to family levels, taking up the iﬂﬂfﬂﬁ_

=i



CSU0 1990, The Insects of Australia: A Text Book for Students and Rescarchers.
2iul Vel Vols, Land 1, CSTRO. Cornell Univ. Press, Ithaca.

Frocman 5 and Hoerron JC. 19948, I'."n"r:dLl’l:il::rr!rrlr'_!pr Analysis. I'rentice Hall, New Delhi.
Gullan, PJ. and Cranston, S, 2010, The Inseers: An outline of Entomology. 4th Ed.
Wiloy-Bluckwell Publications, West Sussex, UK

Mayr, K. 197 1. Principles of Systematic Zoology. Tata McGraw 11ill, New Dethi.
Richards OW and Davies RG, 1977, Imm’s General Text Book of Entomology. 10th
Fd. Chapman and Hall, London.

Ross L1974, Bological Systematics. Addison Wesley Pu hl. Company.

Triplechorn CA and Johnson NE 1998, Borror and Delong's Introduction to the
Study of Inscels. 7th Bd. Thomson/ Brooks,/ Cole, USA/Australia.
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ENT 5004 INSECT ECOLOGY 3(2+1)
Objoective .

Ta leach the concepts of ccolopy, basic principles of distribution and abundance of
organisms and their causes. Study life tables, constructing life tahles, organization of
communilics, diversily indices. Train students in sampling methodology, caloculation of
diversity indices, relating insect population fluctuations Lo biotic and for abiotic causes,
Theory

UNIT 1

!liﬂt[]l'}l andd defimtion, Basic -[':q_:q“;{_gpl.';-;, nfﬁﬂl’ltﬁﬂ“l]n of the ulﬂlﬂHlICﬂ] world. Plato's Natural
Balkmee vs Bcological Dynomics as the maedern view., Abundance and diversity of insects,
Estimates amd Cousal fetors. Study of abundance and distribution ani relation between
the twoo isic principles of abiotic lactors and their generalised action on insects.
lmplications for abundanee and distribution of organisms including insects- Law of the
Minimuim, Law of Tolerance, and biocoenosis, Systems approach to ecology.

UNIT 11

Basic concepts of abundance- Madel vs leal world. Popualation erowth basic models -
Exponential vs Logistic models. Discrete vs Continuous growth models. Concepts of
Carrying capacity, Knvironmental Resistance and Qptimal yield. Vital Statistics- Life Tables
and their application w insect biology. Survivorship curves. Case studics of insect life
wables.  Population  dynamics- Factors  affecting abundance- Envirenmental [actors,
dispersal and migration, Seasonality in inscets. Classification and mechanisms of achieving
dilferent seasonality- Dhapause (Quicscence] - acstivation, hibernation.

UNIT 1

Biotic fuclors- Food as o limiting facter Tor distribution and ahundance, Nutritional
Leology, Food chain- web and ccolopical succession. Interspecific interactions- Basic
fctors poverning the interspecific interactions- {lagsification of interspecific interactions -
The argument of cost-benefit ratios. Competition- Lotka-Volterra model, Concept of niche
ecological homuologues, competitive exclusion. Evolution of mimicry, colouration, concept
of prodator satiation; evalution af life history strategics.
UNIT IV

Communily ccolopy- Concepl of puild, Organisation ol
May's o fw, ledation hetween the two and their association with Dyar's Law and Przibram’s

law. Belative distribulion ol organisms, Concept of diversity- the Wallacian view.
at of diversity, Diversity- stability debate, relovance to pest management Pest
d ecolopy. Climate change and  insect pest/ natural enemy

communities- 1utchinson Ratio,

Assossmi
managemoent as  applie
pupulationg peolopical engineering.

Practical

Types ol distributions of prganisms. Methods of sampling insects, estimation of densities of
insects and understanding the distribution parameters- Measures of central tendencies,
Poisson 1istribution, Negative Binomial Distribution, Determination of optimal sample
1 Lo it basic population prowth models and testing the goodness ol fit. Fitting
Assessment of prey-predator densities from natural systems antl
Assessing and describing niche ol some
adth, activity breadth and dingrammatic
Shanoon's,

sive, Learni
Halling's Hise cgquation,
understanding the correlation bebween Lthe Lwie.
insects ol o single puild. Caleulation ol niche bee
nisms Caleulotion of diversily  indices-
Simprson's dod Avalanche Tndex and understanding Lhelr associations and paramueters thiit
U values. Problem solving in coology, Field wvisits o understand :iifl"-"ﬂﬁkx
Sl ter study insect occurrence in these sysieins. ¥ -E_L:]J : |"

- .
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Learning oulcomes
o The students are expected o be well versed with the basic concepts of ecology,
ceelopival succession, populiation ecology, community ceology, nutritional ccology
i thillerent insect-crosystem inleractions.
= Lantilication of inseel diversity il abundance, lile table analyses, predator-prey
ad host-parasitoid relations, functional and numerical responses, niche breadth
il verlip,
sugpesied Beading
s lepon, M, Tewasend, CRoand Marper, ). 1. 2006, Eeology: From Individuals to
Feusystems. A el Blackwell Pullishing, UsA/ UK/ Australia.
= Chipaan | Lo Reigs M) 2006, Ecology: Principles and Applications. Znd Ed.
Coambridge Univ, Press, Combridge.
= Foveler, [, Colien, Loand Jarvis, P 1998, Praclical Statistics for Field Biclogy. Znd Ed.
Judur Wiley & Sons, Chichester, West Sussex 019 B5(Q, England.
o Getelli No)omwd Ellison AM. 2004, A Primer of Ecological Statistics. Sinauer
Associntos, Inc, sunderland, MA
v Gotelli N 2000, A Primer of Beology. 3rd Ed. Sinauer Associates, Inc., Sunderiand,
g A
= Lhupta RK 2004, Advances in Insect Biodiversity. Agrobios, Jodhpur.
¢ Krebs G 1998, Eeological Methodology. 2nd 1id. Benjamin-Cummings Publ, Co., New
Yok
«  Krehs G 2001, Ecolopy: The Experimental Analysis of Distribution and Abundance,
Sih Ed. Benjomin- Cummings Publ. Co., New York.
s Magurran Al 1988, Ecological Diversity and its Measurement. Princeton Univ.
Press, Princetan. Price PW, 1997, Inscet Ecology. 3rd Ed. John Wiley, New York.
s lzeal LA and Brown [H, (1Eds). 1991, Foundations of Ecology: Classic Papers with
Commentaries. University of Chicago Press, Chicago.
«  Schowalter, Timothy D 2011, Insect Loology - An Beosystem Approach. 3rd Ed.
Academic Pross, London, UKS CA USA,
e Soutiwood TRE and Henderson PA. 2000, Ecological Methods. 3rd Ed. Methuen and
Co. Lad, Londan,
o Speiphl MK, Huotn MB and Watl AL 2006, Ecology of Insects: Concepls and
Application. Elsevier Science Pabl, The Netherlands,
e Iownsend, Colin R, Begon, Michael and Harper, John L. 2008, Essentials of Ecology,
i Vol Blackwell Publishing, USAS UK/ Australia.
e Wilsun O and William 11 Bosserl WIL 1971, A Primer of Population Biology.
Harvord University, USA,
Weatlen S0 and Fry GLA980, Field and Laboratory Exercises in Ecology. Arnold,

pathe > Al
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ENT 505 tiological Control of Insect Pests And Weeds 3(2+1)
Objectives
To train the students with theory and practice of biological control, mass production
techniques and feld evaluation of various biolopical conlrol apgents like parasitoids,
Prodators amd virions eolonupsithopenic nrcroorEnisims,
Theoey
Univl
History, principles sl scope of biological control; imporlant groups of parasiteids,
Predatacs and  pathogons: principles ol classical  hiological  control-  importation,
dugmentation and conservation. History of insect pathology, infection of insects by
bacteria, lungi, viruses, protogoen, rckettsiac, spiroplasma and nematodes.
Uniid 11
Biology, adaplation, host secking behaviour of predatory and parasitic groups of insects,
Role of inseat pathogenic nematodes, viruses, bacteria, fungi, protoxod, ete, their mode of
action. Biological control of weeds using insecls. Epizootiolopy, symptomatology and
clivlogy of discases caused by the above and the lactors controlling these. Defense
mechanizms in insecls against puthogens.
Unit 11
Mass production of guality biv-control agents- technigues, formulations, cconomics, ficld
release/ agplication and evaluation. Development ol insectaries, their maintenance.
Unit 1V
auccesslul binlogical control projects, analysis, trends and fulure possibilities of biological
control. hnportation of natural enemics- Quaranline repulations, biotechnology in
biological control, Semiochemicals in biological contral.
Practicasl
Ldeotificntion of common natural enemies of crop pests (parasitoids, predators, microbes)
anmd weed killers;Visils Lo bio-contrel laboratories to learn rearing and mass production of
o, cpelacval, koval, Bvvval-pupalt and pupal paragitoids, common predators, microbes and
thetr abaratory hoests, phytophagous natural cnemics of weeds; Field collection of
parasiloids and predators. Hands-on training in culturing, identification of common insect
pathopens. Quality control and registration standards for biocontrol agents.
L ]'I!.JI!'I.i'r Lo
Students are expectod W have a pood understanding of the role of natural enemies in
managing st populations below these causing economic damage. Learn the technigques
for mass production of guality bio-agents and their optimal use in [PM
Supgpesied Keading

e Burges [0} and Hossey NW, [Hds). 1971 Microbial Control of Insects and Mites.
Acudemic
s Press, London.
Pe Bach PO 190G Biological Conbrol ol lnseel Pests and Weeds. Chapman and Hall,
Huw Yurk.
Dhaliwal G5 and Arora R 2001 Integrated Pest Management: Concepts and
Approaches. Koalvani
s Fublishors, Now Dethi
Gersen Hhand Smiley RL 193, Acarine Biocontrol Agents = An lustrated Key and

s Ffi:::;:i;::;1|;|r|LJI]:HJ.N:.-w"furk- pasi o 79—/’1"—[..\”
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Hultaker CB and Messenger PS5, 1976, Theory and Practices of Biological Control,

MAvadenic Press, Landon.
lpnucimuthu 58 and Jayaraj S, 2003, Biological Control of Insect Pests. Phoenix Publ,

MNew Delhi.
Saxena AR 2003, Biolgpical Control of Insect Pests. Anmol Publ, New Delhi.
Van Driesche aml Bellows T5. Jr. 1996, Biological Control. Chapman and Hall, Now
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ENT 506 TOXICOLOGY OF INSECTICIDES 3(2+1)
Objective

To ortenl the students with structure and mode of action of important insecticides
belonging 1o different groups, development of resistance to insccticides by insects,
envirommental pollution caused by toxic insecticides and their toxicological aspects.
Theory

UNIT

Definition and scope of insecticide wxicology; history of chemical control; pesticide use
and pesticide industry in India

UNIT 11

Classification of insccticides and acaricides based on mode of entry, mode of action and
chemical natury; cateporization of insecticides on the basis of toxicity - criteria for hees,
beneficial insects and other insects in general; structure and mode of action of
organochlorines,  organophosphates,  carbamates,  pyrethroids, tertiary  amines,
neanicotinoids, oxadiazines, phenyl pyrozeles, insect growth regulators, micrabials,
botanicols, now promising compounds/ new  insecticide molecules; nanopesticides;
drawbacks ol insecticide abuse.

UNET

Principles of toxicology: cvaluation of insccticide toxicity; joint activn of insecticides-
synergisin, potentistion  and  antagonism; factors  alleeling toxicity of insecticides;
inseclicide compatibility, selectivily and phylotoxicity. bioassay definition, objectives,
criteria, lactors, problems and solutons.

LNIT IV

Inscclicide metabolism; inscel-pest resistance Lo insecticides; mechanisms and types of
resislance; inseclicide resistance management and post resurgence.

UNIT W

Inscclivide cesiducs,
ccticide residue apalysis, Inscclicide Act, registration procedures,
insecticides: safe use of insecticides; diagnosis and treatment of

Ltheir significance and environmental implications; procedures of
ins label elaim, and
quality controd of
ingeclicide poisoning.

Practical
Insecticide formulations and mixtures; laboratory and ficld evaluation of bip-efficacy of
insecticides; bicassay  lechnigues; probit analysis; evaluation of insccticide toxicity.
Toxicity to benelicial insects. posticide appliances. Working out doses and concentrations
ol postivides. Procedures of residue analysis.

Liearning oulcomes :
Spudents are expectid understand Lthe concepl ol toxicty, bip-cilicacy, insccticide

formulations, modes of action of ingecticides, estimation of insccticide residues and
v signilicinl know-how about the functioning of various lypes of spray

-

cyuipinenls.
Suppested Readings
« Chattopadhyay 5H. 1
1311, Mew Delhi.
Gupla EL.1999. nsecticides: Tosicelogy
Ishpaya | and Deghecle (Hdg.). 1998, lnse

gf5. Principles and Procedures of Plant Protection. Oxford and

and Uses. Agrotech Publ, Udaipur.
cticides with Novel Modes of Action.

Narosa Publ House, Mow Delhi. I:LI
SJoenum Press, Now i
T

e Matsunura . 1915, Tosicology of Insecticides, | "l'l:b
(o —
Q?r_,;'}ju o —
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Porry AR, Yamometo |, [shaaya | andl Perey 1L 199, Insecticides in Apriculture and

Faovvtrieae o, Macossa Ml Dlegse, Mow Delli,

Pralasle & oand Koo o 17997, Botanical Pesticides in Agricowltore. Lewis Publication,

My Yurk.

Pedige, LI and Marking BB 2009, Batomoloegy and Pest Managemenl, 6th Edition,
Pearson Education Inc, Upper Saddle River, New Jersey 07458, ILSA.

Dovener, LA Mueningholl, LG and Volpar, GG 2002, Pesticides Tormulation and
delivery systems: mecting the challenges of the current erop protection industry,

ASTN, LSA
P, Do Porel, LS

ael e,

GuML 22000,

Management. Scientilic Publisher {India), Jodhpur.
Ishaaya, 1 and Degheele, 2.0 1998, Inscclicides with Novel Modes of Action:
Mechanism and Application, Novosa Publishing House, Noew Delbi.

Mithews GAL 2002, Pesticide Application Methods, 4th . Intercept. UK

19491, Insecticides: Mechanism ol Action and Resistance.

Chitar, 13 amed Weber, 13,

bobercepl L., UK

Ihestanical Posticides for Pest

Wary, ML 2006, Chemistry of Pesticides. Asio Printograph Shahdara Delhi,
Rricger, 1L L 2001, Handbeok of Pesticide Toxicology, Vol-Il, Academic Press.

Loy Florica,

L
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ENT 507 HOST PLANT RESISTANCE 2(1+1)
Theory

LNIT I

History il I E TR H T R ol resistance; |:|J'i|:1{:i[:lil:5, classilication, compancnts, Lypes and
s chiaisms of resistance.

LNIT 1

_'”-‘ﬂlfthJHl plant relationships; theories and basis of host plant selection in phytophagous
inseels.

UNIUT 101

Chemical cealogy, tritraphic relations, velatiles and secondary plant substances; basis of
resistance. lnduced resistanee - acquired and induced syslemic resistancd.

UNET IV

Factars allecting plant resistance including hiotypes and measures to combat them.

UNIT V

Scroening echnigues; breeding for insect resistance in crop plants; exploitation of wild
plant species; pene ransfer, successiul examples of resistant crop varieties in India and
el

UNIT VI

Role of biotechnology in plant resistance to insccls.

Practical

Sercening Lechnigques [or measuring resistanc measurement of plant characters and
worlking out their correlalions with plant resistance; Lesting of rosistance in important
crops; hinassay of plant extracts ol susceptible/resistant variclics; demonstration of
antibiosis, telerance and anlixenosis.

Loarning oulcomes
siudents are expecled o
avolved i host plant resistapce, screc

acquire a thorough knowledge of the types and basis of

muechanisins i ning lechniques to measure resistance

and insect resistance breeding.

Sugpestod Readings

Dhaliwal GS and Singh R, (1ds). 20041 [ost
Now Delhi.
ds). 1980, Breeding Plants Resistant to Insects. John

. Plant Resistance to Insccts -Concepts

and Applicalions. Panima PPubl.,
o Maxwell FG and Jennings PR (I
wiley and Sons, Mew York.

Poiner RIL 1951, Insecl Resistance in Crop Plants. MacMillan, London.

o Punda N and Khush G5. 149495, Plant Resistance Lo Insecls. cAll, London.
e  Sinith CM. 2005 PPlant Resistance Lo Arthropods - Molecular and Conventional

Approaches. Springer, Bl [in.
W %J&;/‘)J } %.\1_._._.—__'_7 5



ENT S0 CONCEPTS OF INTEGRATED PEST MANAGEMENT  2(2+0)
Objective

T Gunilineize the students with principles of insect pest management, including concept
and philosophy of 11PM, Train studenls in computation of ETL and implementing [1*M
[FEOEERI s,

Theory

LN 1

History, oripin, delinition and evolution of various terminologies. Importance al resistance,
principles, classilication, components, types and mechanisms of resistance. National and
international level crop protection orpanizations; inseclicide repulatory bodies; synthetic
insecticide, biv-pesticide and phecomone registration procedures; label claim of pesticides
= 1he pros aud cons.

UNIT Li

Concept and philosophy, ceological principles, cconomic threshold concept and economic
consideration. Insect- host plant relationships; theories and basis of host plant selection in
phytophagous insects.

LML EiL

Tools of pest management and their integration- lepislative, guarantine regulations,
cultural, physical and mechanical methods; semiochemicals, biotechnological and bio-
rational approaches in 1PM. Pest survey and surveillance, forecasting, types of surveys
including romote sensing methods, factors aflecling Surveys; political, social and legal
implications of [PM; pest risk analysis; pesticide risk analysis; cost-benefit ratios and
partial budgeting; case studies ol successiul IPM programimes. TTE-5 in IPM, 2 rea-wide [PM
and IPM (ur eesanic Guaning; components af ccolopical engineering with successiul
CoGin e, '

UNIT LY

Charaelevizalion of agro-ccosysLems; sumpling methods and [aclors alfecting sampling:
population estimation methods; crop loss assessment direct losses, indirect losses,
polential losses, avoidable losses, unavoidable losses; global and Indian scenario of crop
losses. Computation of ElL and 11, crop modeling: designing and implementing IPM
syslem. Sercening technigues; brecding for insect resistance in crop plants; exploitation of
wild plant spevics; gene transler, succossiul examples of resistant crop varieties in India

and world
Learning auleomes

guudents e expeeted 1o ave signilicanl knowledie of 1PM concepts, estimation of losses

due to insecl pests, computation ol BT, L and should be able take management

clitcisions,
Suppested Hoadings
Blialiwal GS amd Arora Il 2003,

Approiches. Kalyani Publ, New efhic
flarowitz AR and Ishaaya L 20004, Insect Pest Management: Field and Protected

Crops. Springer, New Pelhi. lgnacimuthu 55 and Jayaraj 5. 2007 Biotechnology and

(nsect Pest Management, Elive Publ, New Delhi.
2002 Fotomology and Pest Manoagemend Ath Ed, Prentice lall, New

lolegrated Pest Management - Conecepls and

-

o Pedipo Bl

(TR
e Norris RE Caswell-Ghen EP and Kogan M, 2002, Concepls in Integrated J’-f-'-‘ﬂ'}‘

BManagement. Prentice Hall, Mow Delhi. q{ﬁ ._
M _f___..:' 2
b Hn 'a;;w::b'
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e Subirnmanyam 13 and Hagstrum DW. 1995, Inteprated Management of Insects in

stored Products, Marcel Delkoer, New York. W
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ERT 5{14 PESTS OF FIELD CROPS A(2+1)
Objective
To Gmiliariee the students abowt nature of damage and seasonal incidence of pestiferous
Insects Uil cause loss Lo major ficld crops and their effective management by different
mothendy,
Theory
ayslumaliv posibion, identilication, distribution, host-range, bionomics, nalure and extent
of daniage, seasonal abundance and management of insect and mite pests and vectors,
Insect pest scenario in relation to climate change.
UNIT |
Pustypleipous pests: grasshoppers, locusts, ermites, while grubs, hairy caterpillars, and
nen-inseet pests (mites, birds, vodents, snails, slogs ete.). Insect pests of cereals and millets
and theie management.
UM 1
linsect pests of pulses, webacco, eilseeds and their management.
UNET 1L
Insect puests ol fibre crops, forage crops, sugarcane and their management.
Practical
Ficld visits, collection and identification of important pests and their natural enemies;
detectivn and estimation of infestation and losses in different crops; study of life history of
important insect pests,
Learning oulcomes
Students are expected to acquire knowledge of insect pests of field crops, their nature of
damage, lile history traits and effective management
Suppestied Readings _
s David, BV and Ramamurthy, ¥V, 2001, Elements of Leonomic Entomology. Popular
Buuk Depal, Chennai.
o Dosliwal GS, Singh R and Chhillar 35, 2006, Essentials of Agricultural Entomology.
Kalyani Publ, New Delhi.
o Dunston AP 2007, The Insccts: Beneficial and Harmiul Aspects. Kalyani Publ., New
[Jelbn
= vans W, 2005, Insect Pests and their Control. Asiatic Publ., New Delhi.
s Nojr MRGK, 1986, Insect and Mites of Crops in India. ICAR, New Delhi.
e Prakash §and Mathar RE. 1987, Management of Rodent Pests. [CAR, New Delhi.
o Soxend RC and Srivastava RC 2007, Lntomology at a Glance. Agrotech Puobl,
Acoderny, Udaipur.

i~ R .
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ENT 510 Pests of Horticultural and Plantation Crops 3 (2+1)
Objectivos
Toimpart knowledge on major pests of horticultural and plantation crops regarding the
extent and natuee of loss, seasonal history, their integrated management.
Theory
systematic position, identilication, distribution, host range, bionomics and seasonal
aundanee, miture and extent of damage and management of insect pests of various crops,
Unit |
Eruit Crops: mange, puava, banona, jock, papaya, pomegranate, litchi, grapes, ber, fig, citrus,
aonky, pinea pple, apple, peach and other emperate fruits.
Lsie 11
Vegetable crops- tomalo, potato, radish, carrot, beetroot, cole crops, French beans, chow-
chow, brinjal, alera, all powrds, drumsticl, lealy vepetables, ete
Llniit 111
Planbation viap- colfee, wa, rubber, coconut, arccanul, cashew, cocoa, cle; Spices and
Londimentis- pepper, cardamom, clove, nutmeg, chillies, turmeric, ginger, beetevine, ete.
LTI Y
Urnamental. medicinal and aromatic plants and pests in pelyhouses/ protected cultivation.
Practicl
Collection and ideatilication of important pests and their natural enemies on different
crups; atady ot lde histery ol importanl insect pests and non-insecl pests.
Learaing aulcome
Sluglents aee expected Lo acguire knowledge of insect pests of horticultural, medicinal and
plantation crops, their nature of damage, lHfe history traits and effective management.
Suggested Reading
= Awwal AS and Dholiwal G5 2002, Agriculvural Pests of South Asia and
theirtanagement,
& Ralyion Publishers, New Delhi.
= Butoe DI and jotwani MG 1984, Insects and Vegetables. Periodical Expert Book
Aprenoy,
s Mo Belhi,
«  Dhaliwal G5, Singh R and Chhillar BS, 2006, Essential of Agricultural Entomology.
Koy
s Publishors, Now Dalli.
e Seieastava RIY 1997, Mango Inscct Pest Managemenl, International Book Distr,
[elvra Dan,
o Vorma LK, Verma AK and Goutham DC 2004, Pest Management in Horticulture
Lroges:
= Urinciples and Practices, Asiitech Publ, New Delhi

L
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ENT 511 POST BARVEST ENTOMOLOGY 3(241)
Objective

To locus on reguirement and importance of grain and grain storage, Lo understand the role
of stored praoin pests ond o ocguaint with various stored grain pest management
wwehnigues wor avoidiong losses in storage.

Theary

UNIT I

Introduction, history of storape entomology, concepts of storage entomology and
sipnilicance of inseel pests, Post-harvest losses in Loto vis-d-vis total production of food
prains in lodia, Scientific and socio-cconomic factors responsible for grain losses. Concept
o seed vaull,

UNIT 11

Important pests naomely insects, mites, redents, birds and microorganisms associated with
stored prain and field conditions including agricultural products; traditional storage
structures: associotion of stored grain inseets with fungi and mites, their systematic
position, identification, distribution, host range, biology, nature and extent of damage, role
al field and cross infostations and natural enemies, type ol losses in stored grains and their
clfect on guality including biochemical changes.

BINET 1

Eeolopy o insect pests of stored commodities/grains with special emphasis on role of
maisture, emperature and humidity in safe storage of food grains and commodities.
Stored grain deterioration process, physical and biochemical changes and consegquences.
Grain storape- Lypes of storage struclures Le, traditional, improved and modern storage
struclures in current usage. Ideal seeds and commadities’ storage conditions.

UNIT IV _
Important rodent pests associated with stored graing and their non-chemical and chemical
control including fumigation ol ral burrows. Role of bird pests and their management
Contrel of infestation by insecl pests, mites and microorganisms. Preventive measures-
Hypiono/sanitation,  disinfestations o stores/receptacles, legal  methods.  Curalive
ineasures  Mon-chemical conlrol measunes- ecological, mechanical, physical, cultural,
biclagieal aml engineering. Chemical control- prophylaciic and curative- L']'lmru-::Ln:-rEs_tics of
pesticides, their use and precautions in their handling with special emphasis on [umigants.
lnscclicnde resistanee in stored product pests and its management; recent advances (MAS,
IS o slorage pest management; integrated approaches to stored grain pest
I e nL,

Practical

Collection, identification and lamiliarization with the stored grains/sced insect pests and
nature of damage cansed by them; detection of hidden insect Enf::_::mtlu_n in stored food
praing: esthnation ol uric acid content in inﬁzsic!d_ produce; E:-il'.:uml:lf}n ol I.:}.t?'.s_ns_.ln s.tme-rl
fogd graing; determination of moisture content in stored food gmms; familia 1_:-:at|nn ol
sEorage  SUUCLUres, demonstration of preventive and l:uratrw lmeasur::s mc1uding
Fumigation technigues; reatment of packing matcrials and their effect on .-1-::~r.~r.l ji.]l;..lﬂllll._',".
Ficld visits 10 save grain campaign, central warchouse and FCIwarehouses and institetions
,:_'-ni.:;w‘.__-._’, i roscarch or E}L"’dl’_"li_::{!' nl'gl'.'ﬂil'l gLia e libees CITIRI, IGEMIR, HEI['I-LIL‘ etc {[Jnl}’ where
fopistically feasible).

Loearilig dulceiiles _
Crudenty ure expected o acquire knowledge ol pestiferous insects, mites, rals

| i ; alts i [fective
allecting stored  produce, their nature. of damage, life history Jlth%_“
G4/ em;#f@, T

and birds
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) manapement. Detection of insect infestation and familiarization with different storage
& structures. Learning proventive and curative measures to manage infestation in storage
houses,
sugeesiing Readings
= lhall DW. 1970, Nandling and Storage of Food Graing in Tropical and Subtropical
Aveas. FAQ. Agricultural Pevelopment Paper No. 90 and FAQ, Plant Production and
Protection Series No. 19, FAQ, Rome,
®  Juyas 1V, White NDG and Muir WE. 1995, Stored Grain Ecosystem. Marcel Dekder,
Mew York.
«  Whader V, 2004, Textbook on Food $torage and Preservation, Kalyani Publ, New
el
«  Khare BP. 1994, Siwored Grain Pests and Their Management. Kalyani Publ, New
Ll
= Subrwmanyum B and Hagstrum DW. 1995, Interrelated Management of Insects in

Storad Products, Mareel Delloer, New York. M
s X D=



NI 592 Insect Vectors of Plant Pathogens 2 (1+1)
Obijectives
To teach the students about the different groups of insects that act as vectors of plant
ithopens, vector-planl pathopen interaction, and manapement of vectors lar controlling
disgises,
Theory
Unit | _
Histary ol developments in the arca of inscels as vectors of plant pathogens. Important
iuxucl veciors and their characteristics; mouth parts and feeding processes of important
Insech veclors. Eilicioncy of transmission.
Wit [
Transmission of plant viruses and fungal pathopens. Relation between viruses and their
vecLors.
Unit i1
Transmission ol plant viruses by aphids, whitellics, mealy bugs and thrips.
Ui 1V
Transmission ol mycoplasma and bacteria by leal hoppers and plant hoppers.
Uig W
Transmission of plant virases by psyllids, beetles and mites. Epidemiology and
mangeimens ol insect bansmitted diseases through veclor management.
Practicul
Ietificition of common vectors of plant pathogens- aphids, lealhoppers, whitellies,
Leips, beotles, nematodes; Culturing and handling of vectors; demonstration af virus
Lransmission throuph vectors- aphids, lealhoppers and whiteflics; Vector rearing and
maintenance;  Nstimating  vector transmission efficiency, studying vector-virus host
fimeeaction.
Learming vutcome
Students are expocted o be well versed with insect vectors of plant pathogens, acquire
lknowlodge on disease transmission and vector management techniques.
Suggested Reading
e Dusu AN, 1995, Hemisia tabaci (Gennadius) - Crop Pest and Principal Whitefly
Vel of Plant Viruses. Oxtord and 131, New Delhi
s llarcs K1Y and Maramarosh W (Eds.). 1980, Vectors of Plant Pathogens, Academic
Pross, Laadon,
e Maramarosch K and Harris KE, (lEds.). 1979, Leathopper Vectors and Plant Discase
Mponls.
= Academic Press, London,
vuudeovei A and Service MW, 1983, Pest and Yector Management in the Tropics.
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ENT 515 TECHNIQUES IN PLANT PROTECTION 1{0+1)
Ubjective
To wegunnt the students with appropriote use of plant prolection equipments and
lr_'l:.'|I|IIjl!II£"H relaled W microscopy, computation, post I'nrucusﬂng, i {8
Theory
UM
Pest control egquipments, principles, operation, maintenance, selection, and application of
Pesticides; release ol wo-control apents; seed dressing, soaking, root-dip treatment,
dusting, speaving, amd pesticide application through irrigation water; application of drones
N plant peotectuon,
UNIT 1
son| sterilization, solarization, deep plouphing, llonding, techniques to check the spread of
pests thraugh secd, bullis, corms, Cullings and cut Nowers.
UNIT L
Uses ol light, transmission and scanning clectron microscopy.
UNIT IV
Protein ssolatien from  the pest and  host plant and its guantification using
spectraphotometer and molecular weight determination using S5/ PAGE.
UNIT V
Use of tssue cultre wechnigues in plant protection. Compuater application for predicting/
lorecasting pest attack and id entilication.
Learning outcomes
Students are expected Lo have a good knowledge of different plant protection equipments
and techoigues related o pest forecasting.
sugpgesied Rewdings

= Allord DV, 1999, A Texthook of Agricultural lEntemology. Blackwell Science, London.

Cramplon M and Epgleston P 1992, Insect Molecular science. Academic Press

i N,
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ENT 5106 Apiculture 3(2+1)
QLjectives

To impart knowledge about the honey bees, and thelr behaviour and activitics; bee
husbandry, bee multiplication, bee enemies and discases and their management; hive
products, apitherapy; and managed bee pollination of crops

Theory

Uit 1

Historicul development of apicullure at plobal level and in India; Classification of bees;
plubal distribution of genus Apis and races; Morphology and anatomy ol honcy bee; Honey
boe  bivlogy, ccolopy, adaptations; Honey bee behaviour - nest founding, comb
construction, brood cire, defense, other in-house and foraging activities; Bee pheromoencs;
Hleney Bee conmunicition.

Bl 1§

Conunercial beekeeping as an colerprise; Desipn and use ol bee hives; Apicultural
equipment; Seasonal bee husbandry; Honey bee nutrition - and artificial diets: Abhsconding,
swarming, drifting - causes and management; Curbing drone rearing: Laying worker
Menaee - caases, signs and management

Elaic 11

Ketoparasitic and endoparasitic bee mites - biology, ccology, nature and symptoms of
daimagee. manapement tactics; Wax moths, wasps and anls - hiology, ccology, nature and
symplams of damage, management tactics; Predatory birds, their damage potential and
managerent taetics; Pesticide poisoning to honey bees;, signs and protection; Protocols in
evaluation ol pesticide toxicity to honey bees.

Unii IV -

Honey = composition, properties, crystallization, post-harvest handling and processing;
Honey qualily standards and assessment; Apicultural diversification — potential and
prafitabitity; Production/ collection of bee pollen, propolis, royal jelly, bee venom and bees
wiix and Lheir post-harvest handling: Apitherapy; Value addition of hive products;
PDevelopment ulapicullure project.

Limit ¥

Non-Apis pollinators, their augmentation and conservation; ltole of bee pollinators in
augmenting crop productivily; Managed bee pollinalion of crops.

Praciicial

Morphological charactenstics ol honey hee; Mouthparts; digestive, respicatory  and
roproductive adaptatiens in dilferent castes of hopey bees; Recording of colony
peclurmance; Seasonal bee husbandry practices; Swarming, queenlessness, swarming,
laying workess menaces, ete, and thele remedies; Innovative techniques in mass queen bee
rearing selection and breeding of honey bees; Instrumental insemination; formulation of
aptificial dicts and their feeding Production technologics for various hive products; Bee
enemics amd diseases and their management; Recording pollination efliciency; Application

of varieus models [or determining pollination requirement of crop; Developing a

heckaeeping arojoect.

Learning oulcome
Students are expected to have a comprehensive knowledge of bee biology, physiology and

hee keepingg apiculture. With practical training it is expected that students dwutﬂﬁh

eatreproacurial skills ler aplculture.

Cupeesiod Kea g Wg\l —t
Sug feading W wg/wﬁ gaeS
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Aol 1 and Sharma D 2009, Honey Bee Mites and Their Management. Kalyani
PFalbileshicers, Mew (relli, Tedia,

Alsrad DI 2004, Honey bee Diseases and Their ManagemenL Kalyani Publishers,
MNeve Relhi, India,

Awal 1% 2000, Beckeeping: A Compressive Guide to Bees and Heckeeping.
Avientilic Pablislwers, Do,

Abwal P 2010, Bees and Beekeeping in India. Kalyani Publishers, New Delhi, India,
Aol DI 2002 Pollination Biolopy: Biodiversily Conservation and Agricultural
Producton. Sprinper

Atwal A% 2001 World of Honey Bees. Kalyani Publishers, New Dethi- Ludhiana,
fodi

Alwal AS, 20000 Bssentinls of Beckeeping and Pollination. Kalyani Publishers, New
Drellyi Lad Bicnes, Todi.

Bailey 1Loand Ball BY, 1991, lloney Bee Patholopy. Academic Press, London

Crane Eva and Walker Penclope. 1983, The Impact of Pest Management on Bees and
Fasklipaaticm,

Teopcal Development and Research and Institute, Loaden,

Free [H 1987, Pheromones of Social Bees. Chapman and 1all, London.

Gatoria GS, Gupta JK, Thakur REK and Singh Jaspal. 2011, Mass Multiplication of
Haurey Bee Colonies. ICAR, New Delhi, India.

Grabum Joe M. 1992, Hive and the lloney Bee. Dadant & Sons, Hamilton, [linois, LISA.
Greut 104, 1975, ive and the Honey Bee. Dadant & Sons, Hamilton, Ulinois, USA
b 1 1995, Queen Rearing Genetics and Breeding of lloney Hees. Gedved,
Lk

Lasicltaw LU |1 and Eekert JE 1962, Queen Rearing. Berkeley, University of California
Prresas:

Laidiaw 1L 1979, Contempaorary Queen Rearing. Dadant & Sons, Hamilton, Hlinois,
P,

Mishea RC. 2002 Perspectives in Indian Apiculture. Agro-Botanica, Jodhpur, India.
Mishra REC 1995, Honey Bees and their Management in India. LCAR., Mew Delhi,
lirchiie,

Morse Ad 1978, Honey Boee Posts, Predators and Discases. Cornell University Press,
Fubsiean aondl Doonseles,

Wl A 2007, Apicultwre in Incdia, ICAK, New Delbi

fibthands Gl 1953, The Behavieur and Social Lile of Honey Bees. Bee Research
PRI HRTHT!

Ligl., Learadhon, LK

dnderer TR 1906, Bee Genetics and Breeding. Academic Press, Orlando.

Saeelaar Shngh, 1902, Beckeeping i Laalia, LCACIL, Mew Delhi, India (Reprint: 1982).
Sewley TH, 1945, Heney Boee Leology. Princeton University Press, 216 pp.

Snodpgrass RE 1925, Anatomy and Physiology ol the Honey Bee. Mc Graw Hill Book

o, Moew Yorle & London.
Snwdprass R 1956, Anatomy of the Honey Bee, Comstock Publishing ﬂasm.mm

Cornedl Doty Press, ILbaca, Noew York
y@?ﬁ .



ENT 517 Sericulture 3 [(2+1)
Oljuectives

'.I'u Ll the stodents wilth eontreprencurial opportunities in entomolopy, sericulture
o particule, and  providing information on silk worm rearing,  production and
i ageimenl,

Theory

Unin i

Histuey ol Sericalture,  importaner, organizations involved in sericulture activitics,
silicvearig vypues, disteibuboen, area nod sillk production,

Uit 11

Mullerry species, ceolopical requirements, cultivation, improved varicties, propagation
methods, sapling production, planting and  proning  lechniguoes;  pest and discascs,
I ageeenl stralegies; intercropping, water and weed management. Food plants of eri
silkworn, castor coltivittion, intercaltural operations, nutrient and water management;
method ol lorvest host plants of Tosar, nursery and cultivation, sclection of seed, soaking
aned By making, proning techinigues, Food plants of Muga sillklworm, Som and Soalu
progntgation  mctheds;  pursery  lechinigues;  intercullural  operations and  woed
Bt tenl,

Uit 1L

Silliworin oripin - classification bagsed on voltinigm, moultinism, peographical distribution
and penctie aoture = pure races =mulliveltine and bivolline races = cross brogeds - bivoelting
hiyhiricds —laves amd lepbietds of mualberey, eri, Wsar amd muoga silkworm- Morphology and
Bivlapy ul sillowoerm, sex limited characters; anatemy ol digestive and excretory systems of
larvar; structure and funclion of sill plands.

Lk IV

Rearing huuse, Wypes, disinlection, room and bed disinfectants; cgg incubation methods,
Clawki rearatge, feeding, cleaning and spacing: rearing ol late age worms, feeding, cleaning,
spacing and moulting care; mountages, cocoan harvesting and marketing; pests and
ehiseases of silloworms and their management.

Uit ¥V

Paost coconn techinology, stilling, cocoon cooking, brushing, reeling, re-recling, bleaching,
degummang, dyeing, printing and weaving, different reeling machines; value addition in
sericulture; ceonomics of sericullure.

Practcal ;

Morphology of mulberry plants; Ldetification o popular mulberry genoty pes; Nursery bed
gadn leeld  prepavation; Planung methods; ldentilieation ol nutrient  deliciency

and
s antl harvesting methods; ldentilication of

symptois; ldentification o woeeds; Pruniryg
pests and discases of aulberry="Terminalia arfuna, Terminalio Wwmentosa, sum and Soalu-
Mursery amnd pruning lechnigues = Intercultural operations; Merphology of silkworm -
qtion of riees - Dissection of i Lh prarts ol silk plunds - Risinlection wehnigues
~ silleworm rearing - feceding, cleaning and spacing - klentification of
- hypuerpacasitoids and mass multiplication

[ebeutifie
— yearing lacilitics
pests and diseases of mulberey sillworn
silleworn cpp production wechpology =Tasar, Eri and muga sllkworms =

Lechmgucs
s-posty and diseases ol non-mulberey silkworms - Visit to grainage, cocoor

pesirergg el hod
enarlcet ad sills recling centre - Feanomics of silkworm cearing.
Learning vulcome

taliing up scericallure are expecled o have
s, hiolupy, and all the practices ol rearing for silk praduction. ILL[

P O

Stuclcals a thorough knowledge ol silkworm

parpueligy, |
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b well versed with the pests and discases of silkworm and their management. With
practical Lraining il is expected that students develop entreprencurial skills for sericulture
or link up with industries to sell cocoons for sillk production or guide farmers engaged in
Silke worm rearing/ sericulture.

sugpesied Reading

Danredin S5 and K Giridhar, 2014, 1and book of Sericulture Technologics. Central Silk
Huard, Bangalore, 423 p.
Govindaiah G, VI, Sharma DD, Rajadurai § and Nishita V Nailk. 20056, A text hook on
mtlberry crop protection. Central Silk Board, Bangalore. 450 p.

Jully 313, Sen 5K, Sonwalkar TN and Prasad GIC 1980, Non-mulberry Silks. FAD
Aeicsilburl Services Hulletin 29. Food and Agricullure Organization of the United
Mitiens, Wome, 1748 p

tahadevappa 1, Halliyal ¥G, Shankar DG and Ravindra Bhandivwad. 2000, Mulberry
Sille Reeling Technology, Oxford and 1311 Publishing Co. Pyl Ltd, New Delhi. 234 p.
Muhanly PK. 2003, Tropical wild cocoons of India, Daya Publications, Tri Nagar,
Mo el 197 g
Mataeaju B, Sathyaprasad K, Manjunath 1) and Kumar A. 2005. Silkwoerm crap
nrotection. CSE, Bangalore. 412 pp.

Runpaswami G, Narasimhanna MN, Kasiviswanathan K Sastry CR and jolly M5,
1970, Food Plants of non-mulberry sillkworms. In: Mulbery cultivation. FAQ
Apricultaral bervices

[Balbevm. VYol L, L'h.eipl{:.r- 13 Bome, [taly. 96 p.

Prilshiuvan Singh and Saratchandea 13 2004, Principles and Techniques ol silkworm
seid production. Discovery publishing ”I::H.l!:IL Mew Delhi, 360 pp.
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ENT-518 LAC CULTURE 3[(2+1)

Objectives

To familiarize the students with entrepreneurial opportunities in entomology with an emphasis
on lac culture in particular. To provide information on lac insect rearing, production and
management,

Theory

Unit I

.Hismr:,.' of lac production; importance, potential of lac production in India; organizations
involved in lac production activities: strains of lac insccts and lac crops — distribution, area and
production of different strains of lac.

Unit 11

Steps and operation of lac production; lac host plant species, ecological requirements, their
cultivation; seasons of host plants, harvest time of hast plants, rearing seasons; grouping of host
trees, pruning methods, timing: lac host plant pests and diseases; management strategies.

Unit ITI '

Basic morphology and taxonomy of lac insect, strains of lac insect and their characteristics:
composition of lac; biology of lac insect, species diversity and distribution,

Unit IV

Introduction, lac insect-host plant interaction; selection of brood lac, local practices, improved
alternatives, coupe system; propagation of lac insects: natural self inoculation, artificial
inoculation; inoculation process and duration; removal of phunki, harvesting of lac, immature
harvesting, mature harvesting’and time of harvesting, Predators and parasitoids of lac insect.
hyperparasites, diseases and their management.

Unit V

Lae production stages; factors affecting yield and quality of shellac. Pure stock of host plants
(kusum, palas, ber, pigeonpea, semialata); alternative method; technology of brood preserving.
Host-specific technologies — cultivation on specific host plants; integration of lac cultivation
with agro-forestry and horticulture; socio-economic potential of lac; export-import of lac/ lac
products; marketing of lac and its producis. Lac processing and value addition; entreprensurship
development.

Practical

Lac host cultivation and lac production practices,Equipments for lac production. Conventional

and advanced methods, Coupe system of lac production, Cultivation of suitable host plants,

Pruning of host trees, Herbarium of host plants, Strains of lac insects, Brood lac selection and

treatment for pest management, Slide preparation of adult and immature stages, Inoculation of
host tree, Identification of natural enemies of lac insect and their management, Molecular

choracterization of lac inseet where possible, Horvesting, Process of manufacture of seed lac,

shell lac from stick lac.

Learning outeome
The students are expected to have good knowledge of lac host trees and their maintenance for lac

production. It is expected that they should perfeet the most suitable techniques for lac producton
with a good knowledge about diseases and natural enemies of the lac insect. With practical
training it is expected that students are able to guide landless labourers, who bring stick lac as
forest produce.

Sugpgesied Reading
David BV and Ramamurhy VV. 2011. Elements of Economic Entomology, 6th Edition,

MNamrutha Publications, Chennai.
Sharma KK and Ramani 5. 2010. Recent advances in lac culture. [CAR-IINRG, Ranchi.
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Plant Pathology (Minor Courses)

'L ATH 505 Principles of Plant Pathology — 3(2+1)
Uhjectives

Tuantroduee the subjert af Pl Pathilopy, ils concepts and principles.
Ty

Wit [

bapoetmce, definitions sl rancepls ol plant discases, history and growth of plant
|nabieeopy, biotic aned abiotie enuses ol planl disenses,
Blaiit ki

Lol veprodaction, survival and dispersal of important plant pathogens, role of

viirment ol host nutrition on disease development
Uaut L

Husl prsite interaction, recopnition concept and infection, symplomatology,
diseise development- pole of cnxymes,  loxing, prowlth regulators; defense
stralepies- oxidative burst: Phenolics, Phytoalexing, PR proteinsg, Elicitors, Allered
ot etabobizo us affeced by plant pathopens.

Ll iy

Cocietics ol Fesistamee: 2 wenes; moechanism of coclic variation in .'JL!I[IHL"HS.’
L

teHecular basis for resislonee; marker-ossisted sclection: genelic engincering for
ke resistanee.
Pewcvical

i plivnt paithologival technigues: solation, inoculation and purilication of plant
Potlisigens ik proving Kech's  postalates: Techniques w study variability in
thilleeent pliant pathogens; Purification of eniymes, Loxing and th
Estomation of prowth |
HRTIE

vir bicassay:
‘cpulators, phenols, phytoalexins in resistant and susceptible

Supgesied Reading

-

Aprios LN, 2005, Plant Pathology, Sth Ed. Academic Press, New York,

= Heieluss B and Williams M. 1976.
Verlag, Berlin, New York.

= Mebrotra RS and Agparwal A, 2003, Plant

M e Dilhi.

Physiological Flant Pathology. Springer

athelogy. 2nd Ld. Oxford & 181 I,

= Singh RECZ201TL Plant Pathology 2nd odn. Kalyani Publishers, New Delhi,
« singh RS 2017, ntroduclion Lo Principles of Plant Pathology. 5th edn,
Mued Tech, Meswe Delhi.

singh DI and Singh A 2007, Disease and Insect Resistance in P
% 18I, New Delhi,

= Upadhyay RE. and Muokberjee KG 1997, Toxins in
Development and Lvelving Biotechnology. Oxford & 1131 [, M

ants, Oxford

Plant Discase
w elhi,



UTRIYETRAY. PSEASES D VEGETABLILAND SPICES CROPS SIVEARY)
filaparitiage
Ficimged Lowwebedgae gl sy, epidesdobogy ol differenl diseseies ol vepitibie
il i e tpoaageicmitl
Wi i
LN
Matvere, pmeeoalinpea, Lo s ablsenbogs elisasas dlevidoguient ol inbier, bulb, besaly verpeetabibe,
Comcles can it ol solamaceaons vepetables, Digases ol crops dodier protected
Ul g
TN
Syiagiee ol gl ol diseases ol difforent vool, taber, bl Jeafy vegetabiles,
Eri e coenn Db il solinsicesons vepetalle crops,
LINEE
et o, epbbendolopy ad maapement ol diseases of different spice ceops such as
Vbl geeppuen, omteneegs, salleon, ennin, coviander, tirmerie, fennel, fenugreek and pinger.
Fonateonboggieal sppeesaebes i dewelopg disense resistnt Wansgenics.
P tacal
Prsbiialead oy ol symplones s Dt petliegpeen Anteeaction of mportant discases of
vkl e anl sple eroge,
!"ill,l'_|r,1".'ll.'1lJlr.‘lduln!&
= Llalee B, Siogde U5, Moklopadbyay AN & Komae | 1992 Mam Discases of
T O RTHTE T Tprartanes, Val, 1L Blsengses of Yepotobile and ilseed Crops. Prenticoe
FEaTE, Pagthewerinl CllTs, Mew Jersoey,
= Lot VB S Paal Y5, 20000 Diseazses of Vopetalbe Crops, Kalyini Publ, New Delhi
= Nl AR EMenahe AN TG, Vepetable Diseases and their Contral, Wiley
Lited et enee, Golomiliiz, Sinple /S 1999, Diseases of Vepetable Crops, Oxford 8 1311,
i oaellad,
= Ll SIS Thimd 182000 Disense Pealdem o Vepelable Production. Scientilic
ol Josthpnee. Wallser JUL 1954 Disenses of Vepetable Crops. MeGeaw-Hill, New

o )
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L

PLPATILGIS Diseases of Field and Medicinal Crops 32+1)
Theory

Unit I

Distinses of Coereal cropss Rice, whoat, barley, pearl milley, sorghum and maize,

Uit 1l
Liscises ol
O e
Uit 1

Fielse crops- Gram, urd bean, munphean lentil, pigeonpea, sovbean and
B . ELTES ¥

Iiseases of Oilsood craps- Rapesced and mustard, sesame, linsewd, sunflower, groundnut,
(SHESEFTE

Unit v

iseases of Cash crops- Cotton, sugarcang,

Unie v

Diseasus of Fodder legume crops- Berseem, oats, guar, lucerne,
Ui Vi

Medicinal  crops- Plantage, liguorice, Mulathi, Rosagrass, sacred hasil, Mentha,
Ashwagandha, Aloe Verg,
Practical
Detailed study of symptoms and host parasite relationship of important discases of above
menliencd crops; Collection and dey preservation of discased specimens of important
L'J'IIIJI-S,'_
suggesied Reading
= Jushi LM, Singh DV and Srivastove KD, 1984. Problems and Progress of Wheat
Fiuthulogy in South Asia. Malhotra Publ, ouse, New Delhi,
«  Ruwigaswemi &, 1999, Discases ol Crop Plants in India. 4th Kd. Prentice Hall of India,
Moy Delbik
= eukel L, Egon BT Gillaspie fr AG and Hughes €6 1989, Discases of Sugarcane,
Mupor Discases. Academic Press, New York.
«  Singh K5 2017, Plant Discases. 10th d, Mediech, New Delhi.
= Sigh U5, Mukhopodbpay AN, Kemar | and Choaube IS 1992, Plant Discases of
inLernaLlional
= bmportance. Vol L Discases of Cereals-and Pulses. Prentice Hall, Englewood Cliffs,
MNuow Jersey. }_‘
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Statistics (Supporting Courses)
STAT 502 Statistical Methods for Applied Sciences 4(3+1)
Objectives
This course is meant for students who do not have sulficient background of
Statistical Methods. The students would be exposed to concepts of statistical
methods and statistical inference that would help them in understanding the
importance ol statistics. It would also help them in understanding the
concepls involved in data presentation, analysis and interpretation. The
students would sel an exposure bo presentation of data, probability
distributions, parameter estimation, tests of significance, regression and
niultivariate analytical techniques.
Theory '
Unitl
Bux-plol, Descriptive stalistics, Exploratory data analysis, Theory of
probability, Random variable and mathematical expectation,
Unic il
Discrete and continuous probability distributions, Binomial, Poisson, Negative
Binomisl Normal distribution, Beta and Gamma distributions and their
applications. Concept of sampling distribution: chi-square, t and F
distributions. Tests of significance based on Normal, chi-square, t and F
distributions.
Umnit 11§
Introduction to theory of cstimation and confidence-intervals, Simple and
mulliple correlation coellicient, partial correlation, rank correlation, Simple
and multiple linear regression model, test of significance of correlation
coetficient and regression coefficients, Coefficient of determination, Fitting of
guatlratic models.
Unit IV
Non-parametric tests — sign, Wilcoxon, Mann-Whitney U-test, Run test for the
randominess of a sequence. Median tesL
Unit ¥V
ncroduction to ANOVA: One way and Two Way, lntroduction to Sampling
Technigues, Introduoction to Multivariate Analysis, Transformation ol Data.
Practical .
Exploratory  data analysis, fitting of distributions ~ Binomial, Poisson,
Megative Binomial, Normal. Large sample tests, testing of hypothesis based on
cxact sampling distributions ~ chi square, 1 and F. Conlidence interval
estinnition and Correlation and regression analysis, [itting of Linear and
Quadratic Model. Non-parametric Lests. ANOVA: One way, Two Way, SRS,

Sugagesed Reading L
| M WA D@‘};N Al
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« Goon AM, Gupta MK and Dasgupta B. 1977. An Outline of Statistical
Theory, Vol L The World Press.

« Guon AM, Gupta MK and Dasgupta B. 1983 Fundamentals of
Statistics, Vol. 1. The World Press.

« loel P.G. 1971, Introduction to Mathematical Statistics. John Wiley.

« lloge RV and Craig T.T. 1978. Introduction to Mathematical Statistics.
Macmillan, .

« Morrison D.E 1976, Multivariate Statistical Methods. McGraw il

e lloge RV, McKean |W, Craig AT, 2012, Introduction to Mathematical

Statislics 7th Ldition.

« Sicgel §, johan N & Casellan |r. 1956. Non-parametric Iests for

Hehavior Sciences. John Wiley, o

. Anderson ‘TW. 2009. An Introduction to Multivariate Statistical

Aaalysis, 3rd lid - John Wiley

. I|Ll|;-:f,a’['m:,::;tutistics.ﬂiLuwiEla.ﬂrgfun,-"]cz]rning.php-
s 'm.lp:f,-“www.stat:ml'L.tumeu:thl:mk,a’sl;aL]mnm.hl.ml.

N
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STAT 511 Experimental Designs 3(2+1)
Objectives |
This course is meant for students of agricultural and animal sciences other
than Agricultural Statistics. Designing an experiment is an  integrated
compuiicenl of research in almaost all sciences. The students would be exposed
to conceps of Design of Experiments 5o as to enable them to understand the
concepls involved in planning, designing their experiments and analysis of
experimental daka.
Theory
Uit i
Meed for designing of experiments, characteristics of a good design. Basic
principles of desipns- randomization, replication and local control.
Unie il
Uniformity trials, size and shape of plots and blocks, Analysis of variance,
Completely randomized design, randomized block design and Latin square
design.
Uit 111
lactorial experiments, {symmetrical as well as asymmetrical). orthogonality
and partitioning of degrees of reedom. Concept of confounding.
Unit 1V
Split plot and strip plot designs, analysis of covariance and missing plot
technigues in randomized block and Latin square designs; Transformations,
Bulonced leomplete Block Design, resolvable designs and their applications,
Lattice design, rutphu de&:ign - toncepts, randomization procedure, nnﬂ!}rsis
and interprecation of results. Response surfaces. Combined analysis.
Practical
Uniformicy trial data analysis, formation of plots and blocks, Fairfield Smith
Law, Anudysis of data obtained from CRD, RED, L5, Analysis of factorial
experiments, Analysis with missing data, Split plot and strip plot designs.
Suppesicd Heading
= Cochran WG and Cox GM. 1957, Experimental Designs. 2nd Ed. John
Wiley.
« Dean AM and Voss 1. 1999, Design and Analysis of Experiments.
opringer,
= Montgemery DC. 2012, Design and Analysis of Experiments, 8th Ed.
Julin Wilcy.
= Federer WT. 1985, Experimental Designs. MacMillan,
« Fisher RAC 1453, Design and Analysis of Experiments. Oliver & Boyd.
= Nigam AK and Gupta VK. 1979. Handbook on Analysis of Agricultural
Expoeriments, IASREI Publ. L

by e o=



« Pearce $C. 1983, The Agricultural Field Experiment: A Statistical
lixinination of Theory and Practice. John Wiley,

£ W gy



Compulsory (Non-credit Courses)

PUS S LIBRARY AND INFORMA'TION SERVICES 1(0+1)
Obhjective

To equip the library users with skills Lo trace information from libraries
efliciently, Lo apprise them of information and knowledge resources, to carry
out literature survey, to formulate information search strategies, and to use
muodern tools (Internet, QPAC, scarch engines ctc.) of information search.
Praclical

Introduciion to library and its services; Hole of libraries in education,
research and teéchnology transfer; Classification systems and organization of
llwary; sSowrces of information- Primary Sources, Secondary Sources and
Tertiary Sources; Intricacies of abstracting and indexing services (Science
Citation Index, Biological Abstracts, Chemical Abstracts, CABI Abstracts, etc.);
Tracing information from reference sources; Literature survey; Citation
Lechniguees/Preparation of bibliography; Use of CD-ROM Databases, Online
Public Access Catalogue and other computerized library services; Use of
Internet jucluding search engines and its resources; e-resources access
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PGS 502 TECHNICAL WRITING AND COMMUNICATIONS SKILLS 1(0+1)
Objective
To equip the students/scholars with skills to write disserlations, research
papers, ele. To equip the students/scholars with skills to communicate and
articulate in English (verbal as well as writing).
Practical
Toechnical Writing - Various forms ol scientilic writings- theses, technical
papers, reviews, manuals, etc; Various parts of thesis and research
communications (title page, authorship contents page, preface, introduction,
eview of literature, material and methods, experimental results and
discussion); Writing of abstracts, summaries, précis, citations etc,; commonly
used ubbireviations in the theses and research communications; illustrations,
pholographs and drawings with suitable captions; pagination, numbering of
tables and illustealions; Writing of numbers and dates in scientific write-ups;
Lditing and proof-reading; Writing of a review article. Communication Skills -
Gramiar (l'enses, parts of speech, clauses, punctuation marks); Error
analysis (Common errors); Concord; Collocation; Phonetic symbols and
trnscription;  Accentual pattern: Weak forms in  connected speech:
Participation in group discussion: Facing an interview; presentation of
scientilic papers,
Suveested Headings _
s Chicago Manual of Style. 14th Ed. 1996. Prentice Hall of India.
¢ Colling’ Cobuild English Dictionary. 1995,
« Harper Collins. Gordon HM & Waller JA. 1970. Technical Writing. 3rd
Ed.
« lioit Rincharl & Winston. Hornby AS, 2000. Comp. Oxford Advanced
Learner's Dictionary of Current English. 6th Ed. Oxford University Press.
e Jumes HS. 1994, Handbook for Technical Writing. NTC Business Bools.
« Juseph G 2000, MLA Handhook for Writers of Research Papers. 5th Ed.
Adtiliated East- West Press.
o Mohan K 2005, Speaking English Effectively, MacMillan India.
« HRichord WS, 1969. Technical Writing.
¢ Harnes & Noble, Robert C. (Ed.). 2005, Spoken English: Flourish Your
Linpuage.
« Abhishel. Sethi ] & Dhamija PV. 2004. Course in Phonetics and Spoken
English, 2nd Ed. Prentice Hall ol India.
« Wren PC & Martin 1L 2006. High School English Grammar and
Compasition, S. Chand & Co.
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PGS 5473 INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN
Ai.'l.ilu.'m,'."ul‘.l-: 1[1+D}
Ubjective

The main objective of this course

is to equip students and stakeholders with
]-:tluwh_'tl,t},u ol intelle

Ctual property rights (IPR) related protection systems,
dnce and use of PR as

Cwledse-bnsed Cronumy.
Thicur

their sionitic

d ool Tor wealth and value creation in a
|51y

”"Hlll'ir-'ll erspectives and need for the introduction of Intellectual Property
Righit Fegime; TRIPy PS Agreement; Intellectyal
ty Rights {IPR), benefits of securing [PRs;

Legislitions for the protection of various types of [ntellectual
Properiies; Fundimentals of patents, copyrights, Beographical indications,

dad Tavout, trade secrels and traditiong) knowledge, trademarks,
Brotectivn of plant varicties and farmers' rights and biodiversity protection;
Proteciil, subject matters, protection in biotechnology, protection of other
biotogicy aterials,  ownership  ang beriod  of  protection: Natiopal
TSl protection. initiatives: Convention an Biologieal Diversity,
Iternaiang| Treaty on Plan Genetic Resources for Food and Agriculture;
Lic::l:.'w':'.'-;_; S Lechnolopies, Material  transfer agreements,  Research
Coltaburation Aprecment, License Agreement,
Suggested Readings

4t various provisions in THI
Property ang Intellectual Prape
Indigg

ACsipys

Biodive

= Lkrbisch rn g Maredia K199

Agricultural Blotechnology. cany,

Ganpuli P 2001, Intellectual

Loonomy. MeGraw-T1lL

v lntelleciual Pruperty Righls: Key o New Wealth
NEDC & Aesthetic Technologies,

«  Ministry of Agriculture, Government ol India.
Farmer. Vol v, Technology Generation and
Foauadation,

» lluthschild M & Scott N. (Ed.). zoo3. Intellecy
Animal Breeding and Geneties, CALIL,

« Suba R, (Ed.). 2006. Intellectua) l“ruimrt_-,r Rights in NAM and Other

PDeveloping Countries: A Compendium on Law and Policies, Daya Puhl.
o=,

Intellectual Property Rights in
Property Rights: Unleashing Knowledge
Generation, 2001,

2004. State of Indian
'R [ssyes Academic

al Property Rights in

@ The lndian Acts - Patents Act, 1970 and amendments: Design Act, 2000:

branemarks Act, 1999 The Copyright Act, 1957 and amendments:
Layoul Design Act, 2000; ppy and FR Act 2001, and Rules 2003
Nativnal Biological Diversity Act, 2003
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PGS 504 BASIC CONCEPTS IN LABORATORY TECHNIQUES  1(0+1)
Glijeciive

To acquaint the students about the basics of cammonly used technigues in
laburatory,

Practical

Silely measures while in Lab; Handling of chemical substances: Use of
buretles, pipettes, measuring cylinders, flasks, separatery funnel, condensers,
micropipeltes and vaccupets; washing, drying and sterilization of glassware;
Drying ol solventsfchemicals, Weighing and preparation of solutions of
ditteron strengths and their dilution; Handling techniques of solutions;
Preparation ol different agro-chemical doses in field and pot applications;
Preparation  of solutions of acids; Neutralisation of acid and bases:
Prepuratiun of buffers of different strengths and pH values. Use and handling
ol microscope, laminar fAow, vacuum pumps, viscometer, thermometer,
maghetic stirrer, micro-ovens, incubators, sandbath, waterbath, oilbath:
Blecwic wiring and  carthing. Preparation of media and methods of
sterilization; Seed viability testing, testing of pollen viability: Tissue culture of
Crop plants; Description of flowering plants in botanical terms in relation to
Laxunumy
sugsesicd Readings

= Ve AKC 2000, CRC Hand Book of Laboratory Safety. CRC Press,

= Gebb MI & Latchem WE. 1968, A Handbook of lLaboratory Solutions.

Choemical Publ. Co. \,
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PUS 505 AGRICULTURAL RESEARCH, RESEARCH ETHICS AND
RURAL DEVELOPMENT PROGRAMMES 1(1+0)
Objeclive
To enlighten the students about the organization and functioning of
agricullural research systems at national and international levels, research
ethics, snd rarval development programmes and policies of Government.
Theory
UNIT |
History ol agriculture in brief; Global agricultural research system: need,
scape, oppartunities; Role in promoting food security, reducing poverty and
proteciing the environment; National Agricultural Research Systems (NARS)
and  Repienal Agricultural Research Institutions; Consultative Group on
International  Agricultural  Research [CGIAR): International Agricultural
Research Centres (IARC), partnership with NARS, role as a partner in the
global agricultural research system, strengthening capacities at national and
regional levels; International Tellowships lor scientific mobility. UNIT I
Research elhics: research integrity, research safety in laboratories, welfare of
ammials used in research, computer ethics, standards and problems in
rescarci cthics. UNET 111 Concept and connotations of rural development,
rural development policies and strategies. Rural development programmes:
Comuinunity Development  Programme, Intensive Agricultural District
Prograoune, special group - Area Specific Programme, Integrated Rural
Develupiaent Programme (IRDP) Panchayali Raj Institutions, Co- operatives,
Voluntory Agencies/Non-Governmental Organisations. Critical evaluation of
rural development policies and programmes. Constraints in implementation
ol rural pelicies and programmeoes.
Sugecsied Readings
- Bhalla G5 & Singh G. 2001, Indian Apriculture - Four Decades of
Prevelopment. sage Pabl,
o Punia M5, Manual on International Research and Research Ethics. CCS,
Llaryana Agricultural University, Hisar.
« Mo BSV. 2007, Rural Development Strategies and Role of Institutions -
ssues, lmovations and Initiatives. Mittal Publ.
« Singh K, 1998, Rural Development - Principles, Policies and
Manapemenl Sape Publ.
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