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B.Sc. (Honours) in Zoology
SCHEME OF EXAMINATION
PART I EXAMINATION, 1980

Duration Max.
(Hours) Marks
Paper I —Nonchordata 3 75
Paper II—Developmental Biology and
Histology 3 75"
Practicals relating to papers I and I 5 75°

Note:—The Practical test shall be of five hours’ duration conducted
in one session. Laboratory records shall carry 257; of the
matks allowéd for the practical test. The practical test shall
include viva-voce.

PART II EXAMINATION—1981

Paper  I1I—Chordata 3 15
Paper  IV—Animal Ecology and Zoogeo-

graphy 3 75
Practicals relating to Papers II and 1V 5 75

Note:—The practical test shall be of five hours' duration conducted
in one session. Laboratory records shall carry 25% of the
marks allotted for the practical test. The practical test shall
included viva-voce.

PART 111 EXAMINATION 1982
Piper V. Physiology and  Physiological

Chemistry 3 15

Piuper VI Cell Biology 3 15

Paper — VIE - Byvoliution and Ceneties 3 15

Paper VI Applied Zoolopgy 1 15
Practioata relating to Papere V 1o VI (two

aeautontn ench of 5 howes duration). 10 I 50

Tl uon

Nt Pl Practieal Teat alndl be condoeted 11 two seealisne siach
ol e Boine dieatbion, the Taboratory revord ahall eary 28°
Al Hie ek allatted T the Praetienl Test  Praetipnl Tesl
alil felite vlvi visee
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DETAILED COURSES OF READING

B.Sc. (Hons.) Part I (Ist Year) 1980
PAPER I——NONCHORDATA "

-
e

Protozoa:
Distinguishing characters and classification up to Ord.ers.

Structural organizations in different Classes.
Locomotion, Osmoregulation, Nutrition and Reproduction in

Protozoa.
' Metazoa:
( Introduction to Metazca.

Origin of Metazoa.
Metamerism. ‘ )
Symmetry.
Porifera:
Distinguishing characters and classification up to Otders.
Structural organization in diﬂ;erent Classes.

Coelenterata:
Distinguishing characters and classification up to Otders.

Structural organization im different Classes.
Polymotphism in Hydrozoa, corals and coral reefs.

Ctenophora
Structural organisation and nmnities\.Y

Platyhelminthes :
Distinghishing characters and classification up to Ordets,
Structural  ofganization in different  Clasaes.
Reproduction, Patasitism (parasitic adaptations and evolution of
piraaitian)
Nematheminthes
Pifafbpdahing chinracters and elasaifieation up te Orders
HEE el o gtz ation
it Cdong withe Platyhelisin s



Annelida .
Distinguishing characters and classification up to Orders.
Structural® organisation in different Classes,
Excretory system and Coelome.
Mollusca:
Distinguishing characters and classification up to Orders.
Structural organization in diffeient Classes.
Torsion and detorsion in Gastropoda.
Onychophora:
Structural organization
Affinities.

Arthropoda:
Distinguishing characters and classification up to Orders.

Structural organization in different Classes.
Larval forms in Crustacea, Metamorphosis in Insects.
Social life in Insects, Vision in Arthropoda, Trilobites.

————

Echinodermata:
Distinguishing characters and classification up to Oiders.s

Structural organization in different Classes.
Larval forms, Affinities.

General characters of the following Phyla:

Mesozoa, Nemettinea, Rotifera, Acanthocephala, Entoprocta,
Sipunculida, Fchiurida, Penstastomida, Bryozoa (Fetoprocta) <
Brachyopoda, Phoronida, Pogonophora and Chaetognatha.

PAPER e DEVELOPMENTAL BIOLOGY AND HISTOLOGY

Part A Developmental Biology

Cumetopeneais with particular reference to differentiation of
sperinatozon | Vitellugenesis; role of follicle/nurse vells in voge:
neals) e maturation; egg membranes; polarity of egg.

Fartilzation; parthenogenssis,

Pypea of anbinal eppa; petterna of cleavage and gastiulation
ek lnyers, thelr derivatives and homologies; cell lineage and
ftde 1
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Structure and development of extra-embiyonic  membrape.

types and physiology of placenta.

“Organogenesis of central nervcus system, sense organs, heary

and kidney™,

Tissue interactions (inductions) in development; Regeneration
in invertebrates and vertebrates: Metamorphosis and its physio.
logical control in Anura and Insecta. Epigenetics.

Part B: Histology
Microscopic anatomy of the following organs of a mammal:

skin, oesophagus, stomach. ileum, duodenum, large intestine,
rectum pancreas, liver, lung, trachea, bronchus, broncheoli,
alveoli, kidney, urinary bladder, spinal cord, nerves, heart, arteries,
veins, capillaries, lymph nodule, peyer's patches, tonsils, lymph,
spleen, thymus, testis, ovary, uterus.

PRACTICAL EXERCISES IN PAPERS I AND 1I

Non-Chordate
Protozoa:
Examination
Euglena, Verticella.
Mounts of Monoeystis, rectal ciliates of frog, and Trypanesomes
of rat’s blood. Study of the following from slides:
Amoeba, Arcella, Globigerina, Foraminiferan ooze, Noctiluca,
Ceratium Fuglena, Balantidiun, Vorticella, Paramecium (fission
and conjugation stages), Plasmodium.

of liuing protozoans—Paramecium, Amoeba,

Porifera:
Mounts of spicules, gemnules, spongin fibres.  Miotoscopic

alides of sections of sponges.  Study of the following from slides
ot apecimens: Lencosolenfd, Syeon, (of Girantia) Splmgille and

H v lonenii,
Coelenterata !
Hindy of the following from apeciiens atd slides.

Hidia, Tubtlaria, Obelia, Sevtilaria Velelln, Porpita, Physetlia
Milloporn,  Anrelia,  Fphird, Strobilattig — Sevphistoma e
anenione,  Tubipora,  Aleyonfim, Gergoni, R A
{roporn, Clenophore,  Sectiohs ol M anemone (o (i

Pl



Platyvhelminthes:
Study of the specimens and life history stages of Fasciola and
Taenia. Sections of Fasciola and Taenia.

Nemathelminthes :
Study of the following from specimens and slides:
Oxyuris, Anyclostoma, Ascaris—Entire and Transverse sections.

Annelida:
Earthworm: Dissections to display alimentary canal reproductive
system and nervous system;

T. S. through phorynx, gizzaid, seminal vesicles, intestine
and prostate glands.
"Mounts of ovaries, septal and pharyngeal nephridia.
Leech: Dissection to display digestive, reproductive-cum-excre-
tory system. ‘
T. S. through crop and caecum regions. «
Mounts of jaw, and nephridium.
Nereis: T. S. body. Temporary mount of parapodium.
Study of the following from specimens and slides:

Aphrodite, Heteronereis, Chaetopterus, Serpula, Spiroribis Areni-
cola, Sabella, Terebella, Tubifix, Eutyphoeus, Tomopteris, Pontob-

della, Glossiphonia.'

Arthropoda:

Cockroach: Dissections of digestive, re
Mountd of mouth parts, salivary apparatus,

produetive and nervous systems.
testis and

ovary.

Prawn : Pissootion of digestive and nervous dystems.

Mounte of statooyst and hastage plate.
§uudy of appendages and regpiratory apparatus,

Kty of the followlig from speclmens afd dlides: '

Triopy, Daphnia, Cypris, Cyelops, Sacenlite, Gammaris, 1 epns,
Hitlatity Fupaguriy, Crustaccean latvie, Centepede, Millipede,
Lopleie, tinssshopper, Grilhis, Termite (different onutes).  Ped-
biip, Aphid, Dysderens, Witet-seorplon, budy lovse, ThHps, Hutler:
fly, Bk ioth, Muiith parts ol voskroneh, butterfly. Hoveefly,
il Ppeiorens, Muthis, Pafammaens, aplders teks U ILLGED
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Mollusca:  Dissections of digestive and nervous systems of Lamelliden,
Pila, Sepia,

Mounts of pedal ganglion ©
dium of Sepla.

Study of the following from gpecimens and slides:

f Lamellidens, Radula of Pila, ctenj.

Chiton, Patella, Triton,, Doris, Limnaea, Helix Limax Dentalium,
Mytilus, Pecten, Ostrea, Teredo, Loligo, Octopus, Nautilus, Glo-

chidium larva,

Echinodermata:

Study of the following from specimens and slides:
Clypeaster, Echninocardium,

Pentaceros, Astropecten, Astrophylon,
Antedon, Echino-

Spatanus, Cucumaria, Molpadida, Synapta,
derm larvae.
Preparation of Pedicellaria and Aristotle’s Lantern of Sea-urchin,

Minor Phyla:
Study of one specimen each of the minor phyla listéd above.

Developmental Biology:

Study of the developmental stages of frog: cleavage stages, gast-
rula, neutula, tadpole; study of whole mounts of chick embryos in
different Hamburger & Hamilton stages 4-7, 11, 14, 34, 38, Prepara-
tlon of whole mount of the chick embryo (any cotivenlent stage).

Qoctions of chick embryos to study ofgatogenesis of central
fervous system, sense organs, pharyngeal appatatus; sections of chick
simbryod to show the development of extra embryonic membranes;

seotion of plaventa,

Histology !

Proparation of temporary moufts uslng suitable animals: squ
wond i eillated epithelinm ; honestrinted, and skeletnl atrlated musele:
perve celle, Q|1t!!|ﬂﬂf,n7l\ﬂ, areolar tHaatie; Wlood i, "1!“"“""[“‘“ il
periient alides (mamimalinn); salivary gland, ossophngis, st el
i, e, rectint, Hver panerens, tnmlwn. T, khhm\v‘nplm\\
el Higiie, apleen, sking bone and oartilige.



7

B.Se. (Hons.) Part I (2nd Year) 1981
PAPER [III--CHORDATA

Origin and general characters of Chordata.

Protochordata: Structural organisation of Hemichordata, Urochor-
data, and Cephalochordata. Classification upto
orders. Post-embryonic development of Balanog-
lossus, Herdmania, and Amphioxus. Inter-relation-

ships of protochordate.

Agnatha: General characters and classification upto orders.

Fishes: General characters classification up to orders of
Chondrichthyes, and Osteichthyes Migration, Air-
bladder, extra branchial respiratory organs, Parental

care.

Amphibia: Origin and evolution of land vertebrates. General
characters and classification of Amphibia up to

-

orders. Parental care.

Reptilia: General characters and classification up to sub-orders.

Affinities of Sphenodon.

Identification of poisonous snakes, poisonous snakes
of India, biting mechanism in snakes. Extinct rep-

tiles.
Birds: Origin of birds;
Principles of bird flight,

Flight adaptations,
Bird migration.

Palaeognathae: Disttibution and classification up to
families. Cleneral chareoters & elassification
Neoghathae up to orders with special emphasis on

benks & claws,
Mammals :

Cleneral shatacters & classification of different groups
of mammale: Prototherts, Metathetin up to families:

Huthertn up to suborders.  Origitt of tatiials,

COMPARATIVE ANATOMY

Pitbspientary syateni Comparative aseotint of fntegunient and i

diplvaiiven,  Las of Inlegoment.
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Digostive System: Comparative account of the alimop,
; ystol .
and assoviated glands. cu,,‘l

Circulatory System: General plan of circulation in Varioy
of chordates. Evolution of heart, aortic arches, evol Broy,

{ B
venous system, lymphatic system. Utig, -
ratory system: Comparative account of respiratory o
mechanism of breathing.

Skeletal System: Comparative account of jaw suspensoriup,
arches, vertebral column, girdles and limbs.

Respi
8an
§ aﬂq

) ViScerl]

Nervous System: Comparative anatomy of brain, spina| corg
nerves of chordates. Peripheral g

Sense Organs: Classification of receptors; structure and Work;
of ear and eye.

Urinogenital System: Succession of kidney; evolution of “ri""genim
ducts.

PAPER IV—ECOLOGY AND ZOOGEOGRAPHY

0y

Ecology

Organisms
Concepts of evolution, natural selection and adaptation as rely,

to ecology.

Beology in relation to Climate in India:
temperature-precipitation patterns, vegetation, soil types
monsoon-—causes and consequences.

Morphological, physiological and behavioral adaptations
to external factors such as temperature, moisture, salinily
and light:

Thermoregulatory mechatisms of ectotherms and endotherms
to deserts and polar environments josmotic adaptations of
brackish water animals,  Photoperiodism, coteept of linit
g and vontrolling fuetors,

Populations
Attributes of aibmal  populations

Poopliton dessity, antality, mortlity, inmigetion smi



Population growth

exponential growth of populations, Verhulst-Pearl logistic growth
equation, innate capacity to increase and carrying capacity
of the environment, laboratory studies on population growth.

Regulation of population density:

fluctuations and balance of numbers in nature: effects of

density-dependent and density-independent factors on
population density.

Competition:
Examples of intraspecific and interspecific competition in

nature; Gause’s Principle of Competitive Exclusion; Niche

concept; Example of a laboratory study on competitive
exclusion.

Predation:

Examples of predation and its effects on ecological communi-

ties; Evolution of prey-predator stralogies: plant-herbivore
relationships.

Parasitism:

Ecological aspects of host-parasite relationghip; evolution
of parasitism.

Commensalism and mutualism:

Communities & Ecosystems:
Components of an ecosystem.
Heosystem energotios:

energy flow through trophic levels, primary production and
factors afTecting its secondary production: community meta-
bolism; food chains; food pyramids,

Blogeochemical eycles

water, oxygen, carbon, nitrogen and nutrient syelea; role of
organisme in recyeling.

Community development

soologlon! sueeesston; chimax comiminity, eoolune; edge
st

Mijor - Bloives  atrueture and - Funetion:
Pyt tropleal v forest, fregh water Blomes (nehidiig
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streams, lakes and rivers); major flora and fayp, .

: : f
above biomes in India. the

Human Ecology:
Human population growth.
Wildlife management with particular reference to Indig.

Conservation of renewable resources, protection of endyy
gered species, wildlife sanctuaries and their represemati‘,;
fauna.

Environmental pollution:

Sources of water and air pollution; biological CONSCquency,
approaches to pollution control. |

Zoogeography :

Introduction: history of zoogeography, influence on cvolutionary
theory, role of fossils.

Concepts of parallelism, endemism, homology etc.
Factors influencing large-scale animal distribution: barrier
dispersal.

Classioal Zoogeography,

Classification of zoogeographical realms, faunal peculiariticy
with emphasis on mammals, relation to climate and vegeta.
tion; Indian fauna including freshwater fishes, aspects of
matine zoogeography.

Bvolution of zoogeographical realms: Theoties peitaining to
distribution.

Dynamic aspeot of zoogeography in the light of place teotonics and
continental drift,

laland zoogeography.

PRACTICAL EXERCISES IN PAPERS 111 & IV

Chordato
Lower Chrodata

Hpsolinene: Branchiostorme, Balanoglosais,  Herdmaring Higl it
Dolivli, Boteylis, Clond, Pyrosomi

Prepired alideas Aniphitoxie: Beetions of phiaeyngen eplon, TUTIRR
W ot Dnteatinnl veglon, ciadnl gl Vet



Fishes:
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(W. M.) Oral hood (W.M.). Sections through Bala-
noglossus: Proboscis region, collar-region, Branchio-
genital region. Ascidian: branchial wall (W.M.),
Ascidian tadpole (W.M.).

Preparation of spicules of Herdmania

Dissections: Afferent branchial arteries, efferent
branchial arteries, cranial nerves; eye muscles and
their innervation, Internal ear and brain of Scoliodon.
Temporary mounts: Ampulla of Lorenzinii, placoid
scales, cycloid and ctenoid scales.

Disscction of Mystus: Weberian ossicles and air bladder.

Museum specimens: A cyclostome, Chimaera, Pristis, Sphyrna,

Amphibia :

Reptilia:

Embryo of shark with yolk-sac, egg case of shark,
Rhynobatus, Echinis, Sting-ray, Electric ray, Ophioce-
phalus, Clarias, Heteropneustes, Mystus, Wallago,
pipefish, Seahorse, Eel, Puffer fish, Cofferfish, Diodon,
flat fish, ribbon fish, Catla, Rohu, Notopterus, Belene,
Gambusia, Hemirhamphus, Amphipnous, Anabas,

butterfly fish, Lophius, flying fish and hill stream fish.
Skeleton of Scoliodon and Labef.

Accessory branchial organs in Anabas, Clarias and

Heteropneustes (to be studied from dissected speci-
mens).

Dissection of Cranial nerves; arteries, veins, urino-
genital systems of frog. Mount of hyoid appartus,
Museum specimens: Hyla, toad, Rhacophorus, sala-
mander, Alvtes, Ureotyphlus. Necturus.

Anatomy of lizard and shake to be studied from dis.
sovted apecimens.

Skeletot: Varanua, snake, tortoise, Skulls of cobra o
Python and erocodile,

Museum  Speciinens:  Cafores, Hemidactylue,  Ure
sty Varanis, Mabiia, Chamaeleon, Draeo. D less
Womrdde python, Fryv, vobr, viper, ket mt anike,
WILLEE i b, Eree i ke, s ainbe, Fesermie, T foni
Ehitone, Tovinds, srovadile, Gavtii
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Avey, Disscction: Flight muscles, arteries, veins, brain,
perching mechanism of pigeon.
Temporary Mounts: Pecten from eye of pigeon.
Barbs & barbules, columella.
Museum Specimens: Assorted skins of common birds
from Delhi region.
Skeleton: Skeleton of fowl. Different types of plates
in birds (duck, crow, fowl).

Mammals: Dissection: arteries, veins, urinogenital system, neck
region, ear ossicales, and brain of rat.

Museum specimens: Shrew, frugivorous bat, insecti-
vorous bat, Loris, hedgehog, porpoise, rabbit, squirrel,
Herpestes. '

Skull of the following mammals:

Cow or goat, dog, horse, camel, Loris, langur or
Macaqua, cat/mangoose, squirrel, hedgehog,
shrew, bat and man.
Ecology
Field work to understand the basic ecological concepts.

B.Sc. (Hons.) Part III (3rd Year) 1982
PAPER V—PHYSIOLOGY AND PHYSIOLOGICAL CHEMISTRY

Elements of cell physiology:
Solutions, osmotic pressure, diffusion, hydrogen ion concentra-

tion., bufTers.
Permeability of membranes.
Chemical composition of living matter:
Chemistry of carbohydrates, lipids, proteins and nucleic acids.

Fnzymes:
Nature, funetion, elassification,
Cosenzymes and prosthetic groups.
Mot of aotion of enzymes with special reference to the indueed
(1 theoty,
fiter i iney ietabuligm:

o holivilpted
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The Embden—Meyerhof pathway.

The Hexose-monophosphate shunt.

The Tri carboxylic acid cycle. '

Glycogenolysis and Glycogenesis.

Gluconeogenesis and the role of the dicarboxylic acid shuttle.
Biological oxidations:

Dehydregenases, Electron-transfer enzymes.

Oxidases.

Mixed function oxygenases.

Dioxygenases.

Oxidative phosphorylations.

Substrate-level phosphorylations.
Lipids:
B-oxidation of fatty acids.
Fate of glycerol-gluconeogenesis.
Ketone—body formation and utilisation.

Proteins:

Metabolism of amino acids: oxidative deamination, transmination
decarboxylation.

Engymology of the urea vyole.
Fate of the glucogenic and ketogenic amino acids.

Interrelationships of metabolic pathways,

Physiology of the following systems with special reference to
A mammal:

Digestion of the dietary constituents
Composttion, fanotion and regulation of salivary, gastrls, pan-
erentie, bile and titestingl julees,
Abaorption,

Nuteithon: Balaneed diet ineluding vitaming, minerals and tace
eleimeits,

Wl

Eummpattion amd fnetion of Blood and lymph
Pl o, B Pt
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Blood coagulation,
Structure and function of haemoglobin.
Heart:
Structure.
Origin, conduction and regulation of heart beat.
Cardiac cycle.
Electrocardiogram.
Peripheral circulation:
Blood pressure, capillary pressure, regulation of blood pressure.
Respiration:
Mechanism and control of breathing.

Transport of oxygen and carbondioxide, Oxygen, dissociation

curves of haemoglobin and myoglobin, Bohr effect, chloride shift.
Structure and function of the kidney:

Physiology of urine formation.

Role of the kidney in the regulation of water, salt and acid-base
balance.

Muscle:

Ultrastructural, chemical and physiological basis of skeletal

muscle contraction. Molecular mechanisms in muscle contrac-
tion,

Netve impulse:

Nature, origin and propagation along a neutone, synapse and
mycneural junction,

Integrative functions of the central Nervous aystem,

Structure and funetion of sensory organs concerned with vigion,
sound perception, taste, smell and touh,

- Strueture and funetion of

Hypothalattus, pituitaty, thyroid, parathyrold, adrenal, pan
Grend and gonads,

Reprodietion

Flomeoatialy

Cllinenae ietabiolan,  wile ANEL e e

PO 0 e
Ea ey
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PAPER IV—CELL BIOLOGY

History of VCell Biology.
Chemical organization of the cell:

Inorganic and organic constituents. Macromolecules in the
gell. Colloid nature of the protoplasm.

Techniques in Cell Biology:

Principles of microscopy. Different types of optical systems for
the study of cellular organization. Fundamentals of electron
microscopy. Chemistry of fixation and staining. Cytochemical
techniques to study nucleic acids, proteins, lipids and carbohy-
drates. Principles of histochemistry and histochemistry of
enzymes, Tissue culture methods. Use of radioactive pre-
cursers and autoradiography. Cell fractionation and characteri-
zation of cellular constituents.

Structure of cellular constituents;

“Plastha membrane, endoplasmic reticulum ribosomes lyso-
somes, Golgi complex Mitochondria, centrioles, basal granules,

cilium and flagellum”.

Cell Physiology:
Cellular respiration , cell permeability, endocytosis, lysosomes,
kinetic elements and cellular movements, cell secretion,

Nucleus:
Nuoclear membrane, nucleolus, chromatin,
Chromosomes prokaryotes and eukaryotes, ohromosome replica-
ton Chromosomal movements in mitosis and melosis,

Cell vyvle and ita regulation.

Chromosommes and diferentiation . Polytene and lamphrush shromo-

HOMOS,
ax-chtomoromes and shromosomal basls of sex-determination,

Moleoulnr basls of vell Runetion
Clone strnotire, 1, N AL replivation,
Cenetle sorde, (ranaetiption and - translation.
ool esehantai i vell metaboliam,
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PAPER VII—EVOLUTION OND GENETICS

Part A—Evolution

Part

Origin of Life. .
History of evolutionary thought upto Chatles Darwin.

Sources and nature of Organic Vatiations in (a) Micro-organisms
and (b) Higher organisms.

Natural selection; Directional, stabilising and disruptive type,
Coluration and Mimicry.

Selection in Micro-organisms

Hardy-Weinberg Law.

Sewall—Wright effect

Isolating mechanisms and their role in evolution.

Concept of micro, macro-and megaevolution.

Concept of species, sub-species and infra-subspecific categories.
Fossils and fossil formation, age determination and significance.
Determination of evolutionary rate through fossils.

Phylogeny of Horse.
Origin and Evolution of Man.

B—CGenetics

History of Genetics.

Mendelian inheritance patterns.

Incomplete dominance and quantitative inheritance.

Linkage and Linkage maps in Fukaryotes and Prokaryotes,
Gene interactions (Epistasis; Position effect; Atavism; Lethal
genes).

Multiple alleles. y

Mutations, Point mutations, chromosomal aberrations, chromo-
somal number, form and reatrangement with reference Lo speoia-
ton in Drosophita polyploidy (Molecular basis of mutations),
Non-chromosomal inheritance

Human Genetles; Disenses of single gene inheritnnes,
Normal and abnormal katyotypes — Genetle cottiselling,

Somatic vell genetivs  Cell fugion Felntion Lo gene MApPLIgE,
el et intfon,
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[lementary aspects of plasmids, DNA splicing and recombinant
DNA.

PAPER VIII—APPLIED ZOOLOGY

The students will opt for One of the following courses
(A) Medical Zoology
(B) Applied Entomology

Medical Zoology:

Introduction to Parasitology (pertaining to various terminologies

used)

Brief introduction to pathogenic microbes: Viruses, Rickettsiae,

Spitochaetes and Bacteria

Brief accounts of life history, mode of infection and pathogenicity

of the following pathogens with reference to man, prophylaxis

and treatment:

(a) Pathogenic protozoans: Entamoeba, Trypanosoma, Leish-
manis, Ciardia Trichomonas Plasmodum.

(b) Pathogenic helminths: Fasciolopsis, Schistoma, Echinoco-
ccus Ancylostoma, Trichinella, Wuchereria, Dracunculus,
Oxyuris.

Brief account of arthropods as direct agents of disease or discom-

fort: accidental injury to sense organs; blood loss: entomophobia;

dermatosis; myiasis; allergy and venoms.

Arthropods as vectors of human diseases: Malaria (Anopheles

stephensi A, culicifacies); yellow fever and Dengue haemort-

hapic (Aedes aegypti Ae. albopictus); Filariasis (culex pipiens
futigans Mansonia sp.) : Japanese B. F'neephalitis (C. tritaenor-
hynehus) Plague (Ctenocephalides cheopis) and Epidemic typhus

(Pediculus). :

Distribution biology atd control of the above mentioned vectors.

Histopathologieal changes in organs in relation to disenses sueh

na lver olrrhosts, neplivosis, tomours, cancers,

Ppldemie disenses, steh as typhoid, cholerd atfll pox: thelr

ovelrrenee i eradication programies

Wikl tntroduetion to fiman deferee echanisne.  Attigens and

it o e,

Cliernl aesonnt of deig therapy and ding resistéree
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(B)  Applied Entomology
Elementary knowledge of collection, preservation and Culturg ot

insects.
Bionomics of the following insect pests:

Crops

Cotton __Farias Vittella, Pectinophora gossypiella,
Wheat —Sesamia inferens.

Paddy —Leptocoria acuta, tryporyza incertellus.

Pulses —Heliothis armigera.

Sugar Cane —Scripophage nivella, Pyrills perpusilla,
Vegetables —Raphidopalpa foveicollis, Leucionodes orbonalis,
Fruits —Rapilio demoleus, Aspidiotus perniciosus.
Castor —Achoes janata.

Stored Grains
—Sitophilus oryzae, Corcyra cephalonica.

Rice
Wheat —Trogoderma granarium, Cadra Cautella.
Pulses —Callosobruchus cohinensis.

Safe storage of food grains.
Bionomics and control of locusts and termites

House hold pests and their control.

Economic importance of Fleas, mosquitoes, bed begus, lice,
sand flies and house flies.

Outlines of sericulture, apiculture, Lac culture,

Principles of insect control: mechanioal, cultural, chemical,
biological, sterile male technique, genetics, quarantine, integrated

approach to pest management.
PRACTICAL BXPRCISES RELATING TO PAPERS V-VIII

Physiology and Physiologieal Chemistry
Hxperiments to show diffusion and dialysls.
Iiteots of tsotonle, hypotonie and hypertonie solutlons on ery

bhrooy ey,
By of hetiolysts  haetiolytie effects of acld and alkall

Finimeetion of wsd Blood corpuseles using the laemooytometel
Bathmntion of Taemoptobin mammalian blood,
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Total and differential count of white blood corpuscles

drepatation i
Preparation of haemin and hasmochromogen crystals.
Coagulation of blood.

lour reacti PR
Colou ons and general tests for the identification of car-
bohydrates, lipids and proteins.
Study of reflex action and reflex time in the frog.
Study of the action of salivary amylase and of pepsin, trypsin and
pancreatic lipase from tissue extracts.
Eﬁ‘ects{ of PH, temperature and inhibitor on the enzymatic activity
of salivary amylase.
Recording simple muscle twitch with mechanical, thermal and
ohemical stimulation of the gastrocnemius muscle-sciatic nerve
preparation of frog. {

g

Study in vitro of biological oxidation using tissue extracts and
methylene blue.
Petfusion of the excisted frog heart.
Recording of the frog's heart beat in situ and with the perfused
heart.
Demonstration of the effect of acetylcholine/atropine/epine-
phrine on the heart beat.
Measurement of dissolved oxygen content in water by Winkler’s
method.

Disgection of the endoerine glands in rat.
Study of sections of pituitary, thyroid, adrenal, pancreas, tests

and ovary from prepared slides.

Cell Biology
Mitosls: Onfon root—tip: permanent aguash prepatations.

Molosta: Clrnsshopper testls temporary afd permanent sguash
proparitions,

Hullviry plund ehroniosofies of  Drosophila and
Tompotary and Pt et gijingh preparations.

Clyboshemloal Staining o detionstiate nulele avids, proteins
il nsopolyaueehatides.
ik shpomintin demonstration.

Wiy ol Chs prepmred alides ol
il Heeslipamoan e o

Chironomis

piwing the following: Autoaues
Chrneehopper & Matin
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Genetiey
Construction of a familial pedigree utilizing inheritance pattern
of a single character (dry lab.)

Probability exercises in Genetics (dry lab.)

Microtomy:
(A) Medical Zoology:
Preparation of blood fil
Trypanosoma and Plasmodium.

Preparation of permanent stain

Practicals
m: examination of blood parasites :

ed mounts of rectal ciliates of

frog.

Study of permanent slides and specimens of parasitic protozoans,
helminths and arthropods mentioned in the theory syllabus.
Anopheles: dissection of female adult mosquitoes for sporozites

and oocytes. .
Collection of helminth parasites from vertebrates; their preserva-
tion and staining.

Staining of bacteria.
Study of slides showing histopathological changes in ‘liver and
Kidney in respect of cirrtrosis and nephrosis respectively.

Analysis of blood Groups: A, B, O and Rh.
Pathological examination of sputum, blood, urine and stool.
Blood: Erythrocyte sedimentation rate (ESR): Haematoorit;

blooding time; coagulation time; prothrombin time.
Bxporimental induction of diabetes in rat. Quantitative esti-
mation of blood glucose.

Colotimoteric  estimation haemoglobin

R, B C., W B C couhts
Modioolepal tests for blood: Benzidin
complement fxation test.

e test, precipitin test and

(8) Applied Entomology (Practicals)
Classifeation of inseots

Collootion and preservation of insects.
Identifoation and life history of eeofomivally

upto - orderd,
Theory, Sty of

(portant nseots Hated in the dyllnbua for

dimnpe eataed by Tnaeets
el aind sultire of aiy oe insech of eeonoie Tmportanee,

Wonasny of ary one fnasetielde el mosgiite [ pyie nd adulie

ol Trste My/n stored grain pest,
Afirlitie with fnsecticlde dusting At apraying equiptient

i 1 workhip
Avtfilintitiee witl e o T GO TC
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-
Anopheles: dissection of female adult mosquitoes for sporozites
and oocytes.
Collection of helminth parasites from vertebrates; their pre-
servation and staining.
Staining of bacteria.
Study of slides showing histopathological changes in liver and
Kidney in respect of cimtrosis and nephrosis respectively.
Analysis of blood Groups: A, B, 0 and Rh.
Pathological examination of sputum, blood, urine and stool.
Blood: Erythrocyte sedimentation rate (ESR);, Haematocrit;
bleeding time; coagulatian time; prothrombin time.
Experimental induction of diabetes in rat. Quantitative esti-
mation of blood glucose.
Colorimeteric estimation haemoglobin
R.B.C., W.B. C. vounts.

Medicolegal tests for blood: Benzidine test, precipitin test and
complement fixation test.

(B) Applied Entomology (Practicals)

Collection and preservation of insects. Classification of insects
upto orders. Identification and life history of economically
important insects listed in the syllabus for Theory. Study of
damage caused by insects.

Rearing and culture of any one lnucl of economlc lmpomnu.
Bioassay of any one lnaeoﬂoldo mmg mosauito latvee and
adults of house fly/a stored grain pest.

Acquintance with Insecticide dusting and spraying equipment
and Its working

Acyuintance with Bee cultute techniguus.

(0) Aquaculture :

1.

Identification of followihg aguacultute animals catle, catls,
Labet tohita, Labeo Calbasu, Citthina mrigala, Clithing iebn,
Cypiinus sarplo, Ctanopharynpodon idells, Hypothalmishthys
Molittix, Osphignemus gotamy, Ophicephalus ap. Notopsiis
o Pangassiu gy, Hoteropneustos fossilin, Clades batiaelios
Wil s, Mygtun o, Channe shanos, Mogh sp Lites



() Reproductiva Biology and Mumen Welfare

1. Study of vaginal smoars of human menstrual cycle ar
eatrous cycle from prepared slides,

Examination of vaginal smears from fat.

Study of tha histological sections of the female reproductive
tract from prepared slides in rat and human.

4. Examination of foetus, palcents and resorbed sites from the
pregnant rat,

6. Qvariectomy castrauon, vasectomy hysterectomy in rat.
Demonstration of the techique for hormonal implants.

7. Study of histological sections of male teproductive tract and
accessory glands in rat and human.

8. Parameters of male fertility in rat :
(a) Detection of fructose in the male accessary glands.

(b) Sperm motility in difterant regions of male reproductive
tract.

(¢) Sperm counts in different regions of epididymis.

9. Field work

(a) Techiques of data collection in demography at centres of
family welfaro,

(h) Demonatration of various contraceptives and surgical techni:
ques at family walfare clinioa and National Institutes ol
Family Walfare in and naighbouthood of Delhi,

(0) Demonstration of technitues of presatvation of semen, and
' artifioial insemination at guitable nentres
1 goeleatifer, Tilapia mossambica, Mytilus, Oyster, Pam|
oyater, Bavlin serrata, Maciohrachium sp. Panaeus indi-
ouis, Penneiis monodon, Mataponagus MORDERIOS, Panu
lirna ap, Artemia 8p
2 Bludy of maturity atages, Estimation ol Feoundity in
Hitetopneistes  fossilis, Laben tohita Catla patle by
virlimetrie method
4 Dumonstiation of attificial induction ol apawning with
flah pisitary oxtiact
A Damopatiaiion of preparation ane malntenanke ol display

0 UL
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6. Physico-chemical analyses of the following parameters
from aquaculture ponds : temperature, pH, dissolved
oxygen, free carbon dioxide, alkalinity and hardness.

@. Identification of the following specimens of Phytoplankion

z00plankton and aquatic insects :
Phytoplankton  Zooplankion Aquatic Insects
Synedra Nauplius Larvae Gerris

Fragileria Daohnia Ranatra

Naviculs Cyclops Orectochilus
Cyclotella Simocephalus  Dytiscus

Pinnularia Bosmina Nymphs of Odonata &
Oscillatoria Asplanchna Ephemearoptera
Microcystis Keratella Dipteran Larvae

Anabaena Philodina
Scenedesmus  Brachionus
Pediastrum
Cosmarium
Staurastrum.
7. Identification of the following aquatic macrophytes:
Eichornia, Pistia, Hydrilla, Potamogeton, Nymphaea,
Nelumbium, Csratophylum, Typha, Phragnites.

8. Asbowmisty culture and maintenance of Cyclops and
Daphnia

9. Film shows oand visit to Shahdara Fish Farm to acquaint
Studerte with aquacultural practices,

DUP 414 082 280480
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