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PAPER I: FIRST SEMESTER
ZY-211: ANIMAL SYSTEMATICS AND DIVERSITY -llI

1. Salient features and classification upto classes thfe following: (any two

examples from each class) : 15

1.1  Arthropoda :- Crustacea, Arachnida, Insecta, Bpoda, Onychophora.
1.2  Mollusca:- Aplacophora, Gastropoda, PelecypodapBapoda, Cephalopoda.
1.3  Echinodermata:- Asteroidea, Ophuroidea, HolothwEchinoidea, Crinoidea.
2. Study of following with reference to: 15
2.1  Arthropoda:- Mouthparts in Insects, Metamorphasigsects, Mimicry in
Insects,
Economic importance of Insects, Larval forms in Tagea
2.2 Mollusca:- Economic importance of mollusc, Shelldoot modification in
mollusc,
Torsion and Detorsion in mollusc, Larval forms iollascs
2.3  Echinodermata:- Origin of Echinodermata, TypePedicellariae, Larval
forms in Echinodermata,
3. Study of Starfish : 18
4.1  Systematic position, Habit and habitat
4.2  External characters
4.3  Digestive system
4.4  Water vascular system
4.5 Reproductive system

4.6  Autotomy and regeneration



PAPER —I: SECOND SEMESTER

ZY-221: ANIMAL SYSTEMATICS AND DIVERSITY - IV

1. Salient features of following classes and its suladses with

two examples of each:

11
1.2
1.3

2.1
2.2
2.3
2.4
2.5
2.6
2.7

Reptilia
Aves

Mammalia

General topics:

Poisonous and non-poisonous snakes (Two exaraptdg
Desert adaptations in reptiles in brief.

Beak and feet modifications in birds

Migration in birds

Aerial adaptations in birds

Egg laying mammals

Aquatic mammals

3. Study ofScoliodon :

3.1
3.2
3.3
3.4
3.5
3.6
3.7

Systematic position, Habit and habitat

External characters

Digestive system, food, feeding and physiologdigestion
Respiratory system

Blood vascular system

Nervous system and sense organs

Male urinogenital system and female reproductivgem

12

16

20



PAPER II: FIRST SEMESTER
ZY-212: APPLIED ZOOLOGY -1

1. Fisheries:
1.1 An introduction to fisheries and its types (in bBrieFreshwater fisheries,

Marine fisheries, Brackish water fisheries. 2
1.2 Different types of ponds used in fishery : Nurspoynd, Rearing pond
Stock pond 2
1.3 Habit, habitat and culture methods of followingstnevater forms : 10
a) Rohu (abeo rohita)
b) Catla Catla catla)
c) Mrigal (Cirrhinus nrigala)
d) Giant prawn Klacrobrachium rosenbergi)
1.4 Harvesting methods of following marine forms : 4
a) Harpadon
b) Mackerel
c) Lobster
d) Pearl oyster
1.5Crafts and gears in Indian Fishery : 2
a) Crafts — Catamaran, Machwa, Dinghy, Dug out caBodt —up boat
Gears — Gill net, Dol net, Purse net, Rampani@ast net
1.6 Fishery byproducts : 2
a) Fish meal
b) Fish flour
c) Liver all
d) Ising glass
e) Fish glue
f) Fish manure
g) Fish fin soup
1.7 Fish preservation technique : 2
a) Chilling
b) Freezing
c) Salting
d) Drying

e) Canning



2. Agricultural Pests and their control :
2.1 An introduction to Pest, types of pests (agricaltunousehold,
stored grain, structural, veterinary, forestry andsery) 2
2.2Major insect pests of agricultural importance ( k&aof identification,
life cycle, nature of damage and control measures) 9
a) Jowar stem borer
b) Red cotton bug
c) Brinjal fruit borer
d) Mango stem borer
e) Pulse beetle
f) Rice weevil
2.3Non insect pest : Rats and Bandicoots, Crabs, Sr&lilgs,
Birds and Squirrels 2
2.4 Pest control practices in brief : Cultural contfhysical control, Mechanical
control, Chemical control, Biological control, Pharonal control and
Concept of IPM in brief 6
2.5Plant protection appliances : Rotary duster, Knepsarayer, Cynogas

Pump. 3

2.6 Hazards of pesticides on human and antidotes. 2



PAPER II: SECOND SEMESTER
ZY-222: APPLIED ZOOLOGY -1l

1. Apiculture :
1.1 An introduction to Apiculture, Study of habit, h&ddiand nesting behavior
of Apisdorsata, Apisindica, Apis florae andApis mellifera. 3
1.2 Life cycle, Colony organization and division of taly, Polymorphism 3
1.3Bee behaviour and bee communication. 3
1.4Bee keeping equipments) Bee box (Langstroth typ&) Honey extractor
c) Smokerd) Bee-veile) Glovesf) Hive toolg) Bee Brush) Queen
excluder
1.5Bee keeping and seasonal management.
1.6 Bee products (collection methods, composition ases:a) Honey
b) Waxc) Bee Venond) Propolise) Royal jellyf) Pollen grains 4
1.7 Diseases and enemies of Bees:
a) Bee diseases — Protozoan, Bacterial, Viral, Fuageth two examples.
b) Bee pests — Wax moth (Greater and Lesser), Walebee
c) Bee Enemies — Bee eater, King crow, Wasp, LiZaedr, Man. 5

1.8Bee pollination

2. Sericulture :

2.1 An introduction to sericulture, Study of differdgpes of silk moths, their
distribution and varieties of silk produced by Meitby, Tassar, Eri and Muga silk
worms in India. 4
2.2 External morphology and life cycle Bbmbyx mori. 3
2.3 Cultivation of mulberry (moriculturep) Varieties for cultivation,

b) Rainfed and irrigated mulberry cultivation — Fezé schedule,

Prunning methods and leaf yield. 4
2.4 Harvesting of mulberrya) Leaf pluckingb) Branch cutting

¢) Whole shoot cutting. 2
2.5 Silk worm rearinga) Types of rearingp) Rearing house

c) Rearing techniques) Important diseases and pests. 7
2.6 Post harvest processing of cocoons:

a) Harvesting and Preparation of cocoons for marfgetin



b) Stiffling, Sorting, Storage, Deflossing and Riddlin
c) Cocoon cooking, Reeling Equipment and Rereeling,

Washing and Polishing.



Practical 1.

Practical 2.

Practical 3.

Practical 4.

Practical 5.

Practical 6.

Practical 7.

Practical 8.

Practical 9.

Practical 10.
Practical 11.
Practical 12.

Practical 13.
Practical 14.

PAPER III: FIRST AND SECOND SEMESTER
ZY-223: PRACTICAL COURSE

Study and classification with reasoinhe following animals
Phylum Arthropoda:- Scorpion, Crab, Cockroach, Heade, Centipede,
Peripatus (D)
Study and classification with reasoinge following animals
Phylum Mollusca:- Chiton, Snail, Bivalve, Dentaliu@ctopus, (D)
Study and classification with reasointhe following animals
Phylum Echinodermata:- Star fish, Brittle star|dlouria, Sea Urchin,
Echinus (D)
Study of permanent slides of moutlgpairthe following insects : (D)
Cockroach, Mosquito, Plant bug/Bed bug, Buttetflpney Bee and Housefly
A) Study of Shell:- Chiton, Pila, &pPecten, Dentalium,
B) Study of Foot:- Chiton,Patella, Aplysia, Sepaxtopus, Dentalium (D)

To Study the external characterscageistive system attarfish. (E)
A) Study of water vascular systenrstaiffish. (E)

B) Temporary preparation of gonads fretarfish. (E)
A) Study of permanent slides of TofSarm and types of pedicellariae

of starfish. (D)
B) Larval forms in Echinodermata. (D)

Identification, Classification anddjuof habit, habitat and economic

importance of the following:

a) Rohu, Catla, Mrigal, Pomphret. (D)

b) Prawn, Crab, Oyster. (D)
Study and maintenance of Aquarium. (E)
Study of any three types of craftd gears in fishing. (D)

Study of insect pests with respecbaoks of identification, nature of
damage and economic impaggiiexamples related to theory course) (D)
Study of pest control applian&zréyer/Duster) (D)
Study and classification with reasohthe following animals (D)
Class Reptilia — Cobra, Garden lizard, Turtlet $teke, Draco



Practical 15.

Practical 16.

Practical 17.

Practical 18.
Practical 19.
Practical 20.

Practical 21.

Practical 22.
Practical 23.
Practical 24.

Practical 25.

Practical 26.

Study and classification with reasohthe following animals (D)
Class Aves — Sparrow, Crow, Parrot, Woodpecker
Class Mammals — Rabbit, Mungoose, Kangaroo

Identification of Poisonous and npoisonous snakes with the help of
identification key with two examples of each D) (

Study of modifications of beaks amek in birds (Museum specimen) (D)
a) Beaks: tearing and piercing, fruit eating, mudbjng, fish catching, wood
chiseling and flower probing.

b) Feet: perching, raptorial, climbing, swimmingnning.

Study of external characters anddtiigge system ocoliodon. (E)
Study of brain &oliodon (E)
a) Temporary preparation of placmales frontcoliodon (E)
b) Study of cranial nerves, eye ball muscleSaofiodon (D)
c) Study of Membranous labyrinth 8toliodon (D)
a) Study of life cycle of Honey bee (D)
b) Study of mouth parts, thoracic appendages (legs\amgs)
and sting apparatus of Honey bee (E)
Study of various bee keeping equigmen (D)
Study of: a) bee products, b) beésped) bee enemies (D)
a) Study of life cycle Bbmbyx mori. (D)
b) Study of any five equipments in Sericulture. (D)

Compulsory submission of field visjport along with at least five
Photographs/ sketches of insect pest/fishes/amyaiorresponding
to theory courses

Compulsory study tour/visit to seasttiishery institute/sericulture farm/

apiculture institute / agricultural farm.



Practical Skeleton Paper

Class — S.Y.B.Sc. Subject — Zoology
Time — 10.00 am onwards Max. Marks — 80
Q.1 — Dissect StarfisBtoliodon so as to expose its......................System. (16)

Q.2 — Make a stained temporary preparation of ...............

from Honey bee/StarfisB¢oliodon (20)

Q.3 — Identification (Non-chordates and Chordates) (21)

a) Identify and classify giving reasons (Arthroppd

b) Identify and classify giving reasons (Molludéahiinodermata)

c¢) ldentify and classify giving reasons (CyclostdaiReptiles)

d) Identify and classify giving reasons (Aves/Maais)

e) ldentify and describe the types of mouthpdriasect

f) Identify and describe (Shell/Foot of mollusaaifdnous/Non poisonous snake)

g) Identify and comment on its modifications (B&a&t modifications in birds)

Q.4 — Identification (Applied Zoology) (18)

Q.5-

Q.6-

a) Identify and give its economic importance (Ais)

b) Identify and describe (Any gear/craft)

c) ldentify and give its application (Plant prdten appliance)

d) Identify and describe (One stage of life cyafidhoneybee/silkworm)

e) Identify and describe (Sericulture equipment)

f) Identify and describe (Bee keeping equipmenrg/Beoduct)
a) Tour report and Certified Journal (05)
b) Viva- voce (05)

Submission of field visit report along witlvdi photographs/sketches

of insect pest/fishes/any animal (05)



REFERENCES:

ZY-211 Animal Systematics and Diversity - 11|

1. Text Books of Zoology. Vol.11, Invertebrates, 198%, J. Marshall And W. D.
Williams, ELSB And Macmillan, Hongkong.

2. Life of Invertibrates, 1980, S. N. Prasad, Vikablahing Co. Sahldabad.

3. The Invertibrates, Echinodermata Vol- IV 1992, LHlyman, International books and
periodicals supply services Dehli.

4. Invertebrate Zoology, 1982, R. D. Barnes, Saun@etkege, Philadelphia.

5. Text Books of Zoology, Invertibrates Vol- 1l, 1997.J.Parker and W.A. Haswel,
Edited by Marshall and Williams, CBS publicatiomglalistribution, New Dehli.

6. Invertibrates Zoology, E.L. Jordon and P.S. VerrBaChand and Co. Ltd., New Dehli.
14" fully Revised Edition- 2007.

7. Invertebrate Zoology, 1991, Paul, A. Meglitch anddficks R. Schram, Oxford
University Press, New York.

8. IGCSE Biology, D. G. Mackean, Published by John tdyr London. UK, 2002.

9. Invertebrate Zoology, Edited by D. T. Anderson, @xfUniversity Press, New York.-
Indian Edition by- A.P. Offset, Dehli, 2006.

10.Diversity of Organisms. Edited by Caroline M., PoBoblogy- Form and Function.
Published by Hodder and Stoughton, The Open Urityetsondon.

11.An Introduction to Mollusca. H. S. Bhamrah, Kavitaneja. Anmol Publications Pvt.
Ltd. New Dehli- 110002 (India).

12. An Introduction of Echinodermata. . H. S. Bhamndhyita Juneja. Anmol Publications
Pvt. Ltd. New Dehli- 110002 (India).

13.Modern Text Book Of Zoology. Invertibrates” &dition, 1992, R. L. Kotpal, Rastogi
Publication, Merut.

ZY- 212 Applied Zoology Part- |

Fisheries & Agricultural pests and their Control

1. Fishes . Mary Chandy. N.B.T. India, 2005.

2. Economic Zoology, Shukla Upadhyay, Rastogi PubbcatMeerut, India, 1998.

3. Fisheries Developments, K.K. Trivedi, Oxford andHIBub. Co.

4. Marine Fishes in India, 1990, D.V.Bal & K. Virabladitata McGraw Hill Publication.
5. Fishery Management, 1990, S.C.Agarwal, Avinash ieatibn House, New Dehli.



Entomology & Pest Management. Pedigo L.P. Premaé India 1996.

General & Applied Entomology, Nayar K.K. & T.N. Antokrishnan & B.V.Davis,
Tata McGraw Hill Publication, New Dehli.

Insects. M.S. Mani, NBT, India, 2006.

9. Agricultural Pests: Biology & Control Measures, B&oray and T.B.Nikam, Nirali

Publication, Pune, 1990.

10.Insects & Mites of Crops in India. M.R.G.K. Naiby ICAR, New Dehli.
11.lhe Science of Entomology. W.S.Romosor and J.G.ff@&émo, McGraw Hill

Publication, 1988.

12.Agricultural Insect Pests of India and their Cohtr®ennis S.Hill, Cambridge

University Press.

13.Applied Entomology. Vol. | & Il. K.P. Srivastava. ayani Publication, Ludhiyana,

New Dehli.

14.Principles of Insect Pest Management. G.S. Dhalimad Ramesh Arora, Kalyani

Publications, Ludhiyana.

15.Pest Management and Pesticides: Indian ScenaridorEd. Vasantaraj David,

Namrutha Publications, Madras (Chennai).

16. Concepts of Insect Control. Ghosh M.R. Wiley Eastdd. New Dehli.

ZY- 221 Animal Systematics and Diversity - IV

1.

A Text Book of Zoology, Vertebrates, Vol-1l, JeffeParker and W.A. Haswel, Edited
by Marshall and Williams, CBS Publication, New Dehl

2. Chordate Zoology, 1982, P.S Dhami and J.K.Dhanhand and Co., New Dehli.
3. A Text Book of Zoology, 1984, R.D. Vidyarthi, R. @mnd and Co., Dehli.
4. Modern Text Book of Zoology, Vertibrates. R. L. I¢at, 3% edn. Rastogi Publications,

© N o O

Meerut.

Chordate Zoology, E.L. Jordon. S. Chand & Co., Nimfli.

Organic Evolution. R.S. Lull. Light & Life Publishe

Organic Evolution, 1991, T.S. Gopalkrishna. Ittan®ashivarab Publ. House, Dehli.
Human Physiology, Vol.I & II, 1980, Edn. Dr. C.C.h&tterjee, Medical applied
agency, Calcutta.

Biology, Campbell nand Reecé" Edn. Pearson Education in South Asia, Debhli.



ZY-222 Applied Zoology Part-I

Apiculture and Sericulture

1.

Destructive and useful Insects, their habit andt@bn1973. C.L. Metcalf and W. p.
Flint, Tata McGraw Hill Publications, New Dehli.

. A Text Book Of Entomology, 1974. V.K. Mathur andX.Upadhayay, Goel Printing

Press, Barani.

3. Imm’s Text Book of Entomology, Vol | & I, Richardnd Owen.
4. Biology of Insects, 1992. S.C. Saxena. Oxford a@BH Publishing Co., New Dehli.

Bombay, Calcutta.
Bee and Bee Keeping, 1978, Roger A. Morse, ConalNéssity Press, London.

6. The Behaviour & Social Life of Honey Bees, C.R. IRihdas, Dover Publication inc.

New York.

7. Principal of Sericulture, 1994. Hisao Arguo, Oxf&dCo.

An Introduction of Sericulture, 1995. G.Ganga, JloShana, Oxford & IBH
Publication Co. Bambay.

FAQ Manual of Sericulture. Vol | Mulberry Cultivain, Vol Il Silkkworm Rearing.
Central Silk Board, Bangalore.

ZY- 223 Practical Courses

1.
2.

Invertebrates Practical Zoology. V. Banerjee. Bh&havan, Patana, 1997

Practical Zoology. Invertebrate / Vertebrate. SL&8l, Rastogi Publications. Meerut,
India, Uttar Pradesh, 1998.

Experimental Physiology. V. V. Kulshreshtha. Vikasgblishing House Pvt. Ltd, New
Delhi.

Practical Course in Biological Chemistry. Bhide,wan and Athavle, Narendra
Prakashan.

A Manual of Practical Zoology, Vol | Non-Chordai®94. P.K.G Nair and K. P Aehar.
Himalaya Publishing House, Bombay, Delhi, Nagpur.

A Manual of Practical Zoology, Vol Il Non-Chordatd994. P.K.G Nair and K. P
Aehar. Himalaya Publishing House, Bombay, Delhigpla.

A Manual of Practical Zoology, Invertebrate, 19P5.Verma, S. Chand and Co., New
Delhi..



8. Practical Invertebrate Zoology, 1972. V. S. Shiisaa. Central Book Depot,
Allahabad.

9. A Manual of Practical Vertebrate Zoology and Phimiy, 1990. V. B. Rastoqgi,
Kedarnath, Ramnath, Meerut, Delhi.

10. Practical Bee keeping, Herbert Mace. Ward Lockitedy London.

11.Handbook of Practical Sericulture, 1987. S. R. lUstad M.N. Narsimhana, Central
Silk Board, Bangalore.



