Theory Paper

Part A Introduction

Program: Degree Class’: B.Sc. | Year: III Session: 2023-24

Subject: Zoology

)

Course Code

$3-ZOOL1D

[

Course Title

Aquaculture (Paper- I) Group — A

3 | Course Type (Core
Course/Elective/Generic
Elective/Vocational/....)

Discipline Specific Elective ( DSE)

4 | Pre-requisite (if any)

To study this course, a student must have had
the subject Zoology in Diploma.

S | Course Learning outcomes

After the completion of the course the student will be able to:

(CLO) 1. Identify Aquaculture and its scope in India.
2. Recognize the different economically important fishes
and other culturable fauna.
3. Identify the details of different steps involved in
Aquaculture.
4. Identify the profitability of the culture and identify the
fields of Aquaculture which generate self employment.
6 | Credit Value 4
7 | Total Marks Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course

L-T-P: 60

Total No. of Lectures-Tutorials-Practical (2 hours per week):

Unit

Topics No. of

Lectures

Aquaculture.

1. Aquaculture
' 1.1 Definition, History and Indian Traditional knowledge of

1.2 Planning for higher Aquaculture productivity.
1.3 Present strategies and future policies.

1.4 Problems of Aquaculture.

1.5 Significance of Aquaculture — as food and as non-food products. 0
1.6 Aquaculture resources in India.

L( 2. Common Aquatic Weeds and its control.

eywords: Aquaculture, Aquatic Weeds.

1. Prawn Culture
I 1.1 History of Prawn Culture.
1.2 Prawns of commercial value.,

1.3 Biology of fastest growing species of freshwater Prawn. él
1.4 Different stages of lifecycle. &

NP
1.5 Culture technology. -%U/Si;ﬂ-
1.6 Methods of Prawn Fishing. RIS,

RvAR)




1.7 Preservation and processing of Prawns.

1.8 Parasite and diseases of Prawns and its control.
2. Aquatic insects

2.1 Introduction of Aquatic Insects.

2.2 Control of Predatory Insects.

[Keywords: Prawn Culture, Aquatic Insects.

12

111

1. Edible Oyster Culture

1.1 Culturable species of Oysters and their distribution.
1.2 Biology of Oyster.

1.3 Oyster culture technique.

1.4 Rearing and harvesting of Oyster.

1.5 Preservation of Oysters.

1.6 Use of Oysters and its shell.

2. Pearl Culture

2.1 History of Pearl culture and Pearl producing sites.
2.2 Pearl producing animals.

2.3 Biology of Pearl oysters.

2.4 Process of Pearl formation.

2.5 Pearl culture techniques.

2.6 Composition, types of Pearls and its enemies.

2.7 Economic value and Pearl industry in India.

IKeywords: Oyster culture and pearl culture.

12

IV

1. Fresh water edible fishes of India

fishes and miscellaneous fishes.
2. Marine water edible fishes of India
2.1 Hilsa, Eel, Sardines, Pomfrets, Mackerel, Bombay duck.
3. Carp culture
3.1 Introduction and History of carp culture.
3.2 Qualities of culturable fishes.
3.3 Reason and achievements of carp culture in India.
3.4 Resources of carp culture in India.

3.6 Types of ponds and its management.

3.7 Procedure of carp culture.

3.8 Methods of catching of carps.

3.9 Transport of fishes — open type and close type.

3.10 Diseases, control and carp fishes health management.
3.11 Fish preservation, processing and marketing.

)Keywords: Carp culture, Marine Fishes, Freshwater Fishes.

1.1 Biology of major carp fishes, minor carp fishes, cat fishes, live

3.5 Carp culture techniques — Indian, Chinese and European system.

14

1. Aquarium

1.1 Introduction and History of Aquarium
1.2 Types of Aquarium — free and fixed.

1.3 Requisites for fabrication of aquarium.
1.4 Types and significance of aquatic plants.
1.5 Types of aquarium fishes.

1.6 Maintenance of aquarium.

2. Plankton

2.1 Definition and History of Plankton.
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2.2 Classification of plankton - based on their origin, size, lifecycle
and their habitat.

2.3 Groups of phytoplankton and zooplankton.

2.4 Role of plankton in fisheries.

3. Polyculture :

3.1 Definition and History of Polyculture.

3.2 General idea about procedure of composite fish farming.

Keywords: Aquarium, Plankton, Polyculture

Part C-Learning Resources
Text Books, Reference Books, Other resources
Suggested Readings: :
1. Pillay, T.V.R., “Aquaculture — Principle & Practice”, Wiley Int.

2. Santhanam, E., Sukumaran, N, Natarajan, P, “A Mdldanual of F resh Water Aquaculture”,
Oxford IBH

Rath, RK, “Freshwater Aquaculture”, Scientific publishers,Jodhpur,1993

Shukla, G S, Upadhyay, V B, “Economic Zoology”, Rastogi Publication , Meerat,2014
Sarkar, S, Kundus, G, Chaki, K, “Introduction to Economic Zoology”, NCBS
Vishwapremi, K K C, “Economic Zoology”, Anmol publication pvt. Ltd. New Delhi, 1995
Pillai, NGK, “Marine fishery and mariculture in India”, Narendra publishing house, Delhi
Books Published by MP Hindi Granth Academy, Bhopal
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Suggestive digital platforms web links
1. Aquaculture —
https://igor.crew.c-base.org/aq uaculture.pdf
2. Applied Zoology -
ht{ps://huoks.gnogle.cn.in/baoks?id=BiliNH* UibEC&printsec=fmntc0wr&source=gh
s ge summary r&cad=0#v=onepage&q&f=false

Suggested equivalent on line courses

https://www.fao.org>gfem>news>detail

https: //www. openlearning.com>course
https: //www.udemy.com >topic> aquaculture
https://www.Swavam online courses:
UNIMAS MOOC :Aquaculture

https: //www.mphmcfi.qranthacademv.org/
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Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test Assignment/Presentation | 30
Continuous Comprehensive
Evaluation (CCE):

External Assessment : Section(A) : Very Short Questions 70
University Exam Section: Section(B): Short Questions
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions:




- Practical Paper

Part A Introduction

Program: Degree

Class™: B.Sc.

Year: 111 Session: 2023-24

Subject: Zoology

1 Course Code $3-ZOOL1Q
2 | Course Title Applied Aquaculture (Paper- I) Group - A
3 | Course Type (Core
Course/Elective/Generic Discipline Specific Elective ( DSE )
Elective/Vocational/.... )
4 | Pre-requisite (if any) To study this course, a student must have had
the subject Zoology in Diploma.
5 | Course Learning outcomes On completion of this course, learners will be able to:
(CLO) 1. Identify and Study the fresh and marine water
economically important fauna.
2. Identify the water quality parameters by
different experiments.
3. Learn the required things in the set up of an
_aquarium and its maintenance.
4. Identify and learn the Rearing Method of aquarium
fishes.
5. Know the method of preparation of slide of Zoo
Plankton and Preservation method of Phyto
Plankton.
6. Identify harmful aquatic insects for Aquaculture.
7. Enhance Collaborative Learning and Communication
Skills through Practical Work, Team Work, Group
" Discussion, Assignment and Project.
6 | Credit Value 2
7 | Total Marks Max. Marks: 100

| Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials

-Practical ( 2 hours per week):

L-T-P: 30
Unit/ Topics No. of Lectures
I Identification & Study of fresh water / marine water culturable, 04
economically important fauna — Prawns, Pearl oyster, Edible oyster,
Carp fishes, Crab, Lobsters and Squilla.
II Identification & study of fresh water edible fishes — Labeo, Catla, 03
Mystus, Wallego, Channa ,Anabas and Cirrhinus.
IIl [dentification & Study of marine water edible fishes — Hilsa, Pomfret, 03
Mackerel, Eel and Bombay duck.
IV [Collection, Identification, Study and Preservation /slide 03
preparation of phytoplankton and zooplankton from a .
ond. S ot
V___ [Study of Water analysis: 6PA 1).9.




Estimation of dissolved oxygen in water.

Detection of chloride in water.

Determination of pH / Recording of temperature of water.

Hardness of water.

Transparency of water.

VI |Study/Establishment and maintenance of aquarium in laboratory. 03

VII  [Identification and Study of Aquarium fishes — Gold fish, Tiger fish, 02

Kissing Gourami, Guppy, Black molly, X-ray fish, Zebra fish.

VIII  [Identification and Study of Aquatic insects/weeds — Ranatra, 02

Balostoma, Nepa, Waterboat men, Back swimmerer.

IX  |Visit/Virtual tour and Study of an aquatic site/any culture site and 04

submit a report to supervisor. :

Keywords/Tags: Aquaculture, Plankton, Water Analysis, Aquatic Insect, Aquarium
Part C-Learning Resources

Text Books, Reference Books, Other resources

SE

o

Suggested Readings:

1. Saxena, O.P., “Modern Approach to Non Chordate Practical Zoology”, Rajhans
Publication,Meerat, 1992

Swarup, N, Arora, S and Pathak, S.C, “Laboratory Techniques in Modern Biology™,
Kalyani Publishers, New Delhi, 1992

Shukla, G S, Upadhyay, V B, “Economic Zoology™, Rastogi Publication,Meerat,2014
Sarkar, S, Kundus, G, Chaki, K, “Introduction to Economic Zoology”, NCBS

Lal, S.8., “A Textbook of Practical Zoology — Invertebrates”, Rastogi Publication, 2016
Lal, S.S., “A Textbook of Practical Zoology — Vertebrates”, Rastogi Publication, 2016
Verma, P.S., “A Manual of Practical Zoology — Invertebrates”, S. Chand & Co., 2013
Verma, P.S., “A Manual of Practical Zoology — Vertebrates”, S. Chand & Co., 2013
Besty, Judith, C., Felix, S., “Principles of Aquaculture : Practical Manual”, Narendra
Publishing House, Delhi, 2019

10. Books Published by MP Hindi Granth Academy, Bhopal

L

e

Suggestive digital platforms web links
1. https:// www.fa0.ore >
2. https://asean.org>storage
3. htips://www.researcheate net :
4. https ﬂwww.mDhinﬂgranthacademvﬂgé
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E= Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model Table work / Experiment
: : 30 70
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)
TOTAL 100
Any remarks/ suggestions:
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Theory Paper

Part A Introduction

Program: Degree Class: B.Sc. | Year: III Session: 2023-24

Subject: Zoology

1 | Course Code S3-ZOOL2D
2 | Course Title Wild Life Conservation and Management (Paper-IT)Group - A

3 | Course Type (Core Discipline Specific Elective (DSE)
Course/Elective/Generic ;
Elective/Vocational/....)

4 | Pre-requisite (if any) To study this course a student must have
Zoology in Diploma.

had the subject

5 | Course Learning outcomes Upon completion of the course, students will —
(CLO) 1. Identify and realize the values of wild animals, forests
and the rare, threatened and endangered species of

wildlife,

animals (Ex situ and In situ)
protected areas.

wild life.

of natural resources.

2. Gain knowledge of conservation of forest and wild
3. Identify the role of local and triba] communities in
4. Know the opportunities of employment in the field of

5. Develop an understanding for wise use and management

6 | Credit Value 4

7 | Total Marks Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (2 hours per week): L-T-P: 60

Unit Topics

No. of Lectures

I 1. Introduction to Wildlife and Conservation

1.1 Historical background of wildlife.

1.2 Values of wild life and valuable products of forests
and wild animals.

1.3 Important wild animals of India.

1.4 Causes of extinction of forests and wild life.
(a) Direct destruction (b) Indirect destruction

1.5 Importance and necessity of conservation of wild life
and forests.

1.6 Principles of conservation and management.

1.7 Conservation ethics and World wildlife conservation
strategies.

Keywords/Tags: Wildlife, Extinction, Values,

Conservation, Strategy.
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II

1. Wild Life Conservation Measures in India

1.1 Indian board for wildlife and wild life protection act.

1.2 Indian forest laws and their amendments, Indian forest
act, Forest conservation act and Forest legislation of
India.

1.3 National organizations - Govt. and non Govt.
organisation for wildlife conservation.

1.4 International organizations - [IUCN, WWF.

1.5 Wild life conservation measures.

Ex situ conservation - Rehabilitation centres
In situ conservation - Protected Areas.

1.6 Important features, Flora and Fauna of protected areas.

1.7 National Parks, Sanctuaries and Biosphere Reserves
of India.

1.8 Methods of conservation and tracking of large
territorial vertebrates- camera traps, mark and
recapture techniques, trail camera, computer vision.

2. Wildlife and important Tiger Reserves of M.P,

2.1 Management challenges in Tiger Reserves.

Keywords/Tags: Organisations, National parks, Protected

areas, Methods, Large territorial animals,

12

I

1. Threatened and Endangered Species

1.1 Major threats to wild life.

1.2 Concept of threatened species.

1.3 TUCN categories of threatened plants and animals -
Endangered, Vulnerable, Rare, Threatened, Out of
danger, Intermediate species.

1.4 Special projects for endangered species- Project Tiger,
Gir Lion Project.

1.5 Musk Deer Project, Crocodile Project and Elephant
Project. '

1.6 Biotelemetry and its utility in wildlife,

Keywords/Tags: Threats, Projects, Endangered, [IUCN

Categories, Biotelemetry.

12

IV

1. Population Estimation

1.1 Estimation and Computation of Population density,
Natality, Birth rate, Mortality and sex ratio.

1.2 Census method for density estimation of wild animals-

1.3 Direct count method- Vehicle transect or road count
method, King’s census

1.4 Indirect count method - Identification of Pug Marks,
Hoof marks, Hair, Scats, Pellet groups, Nest, Antlers.

1.5 Faecal analysis of Ungulates and Carnivores.

1.6 Management planning of wildlife in protected areas,
estimation of carrying capacity.

2. Ecotourism / Wild life Tourism in forests

2.1 Anthropogenic activities and livelihood of local
communities in Reserved Forest Areas.

Keywords/Tags: Population, Estimation, Pug Marks,

Ecotourism, Local Communities.

12

1. Management of Habitat and Animal Health
1.1Care of injured and diseased animal. Equipment for
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locating, capture, handling and treatment of injured
animal.
1.2 Common diseases of wild animals.

1.3 Translocation of animals, Quarantine measures and
Quarantine act.

1.4 Importance of forests, their conservation measures

and management. 12
1.5 Remote sensing and GIS.

Food, Forage, Cover, Browse and Cover Estimation.
1.6 Role of Tribal Communities in Management of Forest

areas. Management challenges in Tiger Reserves.
1.7 Elementary Idea of wild life forensics.
1.8 Opportunities of employment in Reserve Forest Areas.
Keywords/Tags: Diseases, Remote sensing, GIS,
Translocation, Quarantine act, Employment.

Part C-Learning Resources
Text Books, Reference Books, Other resources

1. Babel, B.L.: 9 Ud 99 Siig e fafey (Forest & Wildlife protection), Hindi, 4t" edn., Eastern
Book Company, 2014,

2. Kotwal, P.C. and Gopal, Rajesh. Radio-telemetry and field observations on territoriality of tigers
in Kanha National Park. Vol. 22: No. 4 Oct.-Dec. 1995,

3. Kotwal, P.C. Immobilisation of wild animals-Equipments, Drugs and Techniques. Kanha National
Park and Project Tiger, Mandla, M.P., India. 1982. _

4. Kotwal, P.C., Evaluation of Wildlife Habitats. Parameters and Procedures. Workshop on Wildlife
Management, Kanha, 1982.

5. Khetrapal, B.S. & Khetrapal, Puja: 7 10T S0 S1fF0, 1972 (Wildlife Protection Act.
1972) Puja Law House, Indore.

6. Mathur, R.: Wildlife Conservation & Management, Rastogi Publications, 2018.

7. Mills, L. Scott: Conservation of Wildlife Populations, 2" edn., Wiley Black well: Demography,
Genetics & Management, 2009.

8. Kotwal P.C.: Biodiversity and Conservation. Agro Bios, Jodhpur, India, 1998.

9. Rajesh Gopal: Fundamentals of Wildlife Management, English. Natraj Publisher, Dehradun, 2011.

10. Saharia, V.B., Wildlife in India Dehra Dun. Natraj Publishers, Dehradun, 1982.

11. Saharia, V.B., Guidelines for the preparation of Management Plans for Sanctuaries and National
Parks. Natraj Publisher, Dehradun, 1983.

12. Tiwari, S.K., Wildlife in Central India. 3 Vols, Sarup & Sons Publishers, New Delhi, 2004.

13. Shukla, C.P.: 97 Silq HREfUT, Raj Publication, New Delhi, 2016,

14. Shukla, G.S. & Upadhyay, V.B.: Economic Zoology 4™ edn English, Rastogi Publications,
Meerut, 2001.

15. Shukla, G.S. & Upadhyay, V.B.: 3Tffe UIOIaST 4t edn Hindi, Rastogi Publications, Meerut,
2001.

16. Books Published by MP Hindi Granth Academy, Bhopal.

Suggestive digital platforms web links:

1. https://www.inflibnet.ac.in - e books

2. http://vle.du.ac.in

3. http://wiienvis.nic.in

4, httns://www:muhindigranthacademy.orgg

Suggested equivalent online courses:
1. https://wii.gov.in >certificate course

2. https://w WW.conservation-careers.com >
e 7 r
3. hitps://www.coursera.org >courses il
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4. https://www.onlinecours

s.anptel.ac.in >

5. https://www.nationalgeographic.ore >

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment :
Continuous Comprehensive
Evaluation (CCE):

Class Test Assignment/Presentation

30

External Assessment :
University Exam Section:
Time : 03.00 Hours

Section(A) : Very Short Questions
Section (B) : Short Questions
Section (C) : Long Questions

70

Any remarks/ suggestions:
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Practical Paper

Part A Introduction

Program: Degree Class: B.Sec. Year: IIT Session: 2023-24

Subject: Zoology

1 Course Code S3-ZOOL2Q
2 Course Title Importance of Wildlife (Paper-II) Group — A
3 Course Type (Core Discipline Specific Elective (DSE)
Course/Elective/Generic
Elective/Vocational/.... )
4 Pre-requisite (if any) To study this course a student must have had the subject
Zoology in Diploma.
3 Course Learning outcomes Upon completion of the course, students will —
(CLO) 1. Acquire visual knowledge of wild animals.
2. Gain information of conservation methods of wild
Animals and Forests (tree and shrubs)
3. Have knowledge of equipment used in the field work
of wild life.
4. Become acquainted with wild animals and their
behavior,
5. Learn to visually recognize and estimate the population
of wild life. '
6 Credit Value 2
7 | Total Marks Max. Marks: 100 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (2 hours per week): L-T-P: 30

Unit Topics No. of Lectures
I Study of Endangered & Threatened species of Wild Animals. 2
II Study of National Parks - Kanha, Bandhavgarh, Pench. 4

Sanctuaries - Bori, Ratapani, Gandhisagar
Biosphere Reserves - Pachmarhi, Panna, Achanakmar.
111 Demonstration of use of Tags, Collars, Radio tracking equipment, 4
Biological sampling, preservation and transport of samples.
v Identification of Fauna - Mammalian Fauna, Avian Fauna, Herpeto 2
Fauna (wildlife)
V Identification, demonstration, use, care and maintenance of basic 4
equipment needed for wildlife study-
Compass, Binoculars, Spotting scope, Range finders, various types
of Camera and lenses.
VI Familiarisation and study of animal evidences in the field by Pug 4
Marks, Hoof marks, Nest, Antlers and Pellet groups.
VII Study and estimation of diversity of Mammals and Birds 2
VIII Faecal Analysis 2
IX Tree canopy, cover assessment and 'shrubs cover assessment 2
X Field visit and report 4

Keywords/Tags: National Park, Identification, Pug Marks, Tree, Visit [ )




Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Smith & Schenk, M.P.: Fundamental Laboratory Skills, 2015.

2. Smith, D.G. & Schenk, M.P.: General Zoology (Laboratory guide), Morton Publishing Co.
2015.

Amsath, A.: Practical Manual in Zoology, M.M.A. Publication, 2011.

Amsath, A.: Practical Wild Life Care, 2™ edn., Blackwell Publishing.

Santra, A.K.: Hand Book on Wild and Zoo Animals, CBS Publication, 2017.

Tritsch, Mark F.: Travellers Guide Wild Life of India, Harper Collins Publisher, 2001.
._Books Published by MP Hindi Granth Academy, Bhopal

SOv Lh b S

Suggestive digital platforms web links:

1. hitps://www.nwf.org >Educational Resources>

2. https://www.researchoate.net >Publication>27712453
3. https://www.wiienvis.nic.in >Content>All Publicatins
4. https://www.abctaxa.be >Volumes>downloady PDF
3 httDS://www.mphindigrant’hacademv.oréj_

Suggested equivalent online courses:

1. https://www.conservat ion-careers.com >
2. https://www.coursera.org >courses

3. https://www.onlinecourses. nptel.ac.in >
4. https://www.nationalgeographic.ore >

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks . External Assessment Marks

Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File

; 30 2 70
Assignments (Charts/ Model Table work / Experiments
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

Any remarks/ suggestions:
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Theory Paper

Part A Introduction

Program: Degree

Class': B.Sc.

Year: 111 Session: 2023-24

Subject: Zoology

1 | Course Code S3-ZOOL3D
2 | Course Title [nsect Taxonomy and Applied Entomology (Paper- 1)
Group - B
3 | Course Type (Core Discipline Specific Elective (DSE)
Course/Elective/Generic
Elective/Vocational/....)
4 | Pre-requisite (if any) To study this course, a student must have had
the subject Zoology in Diploma.
5 | Course Learning outcomes |On completion of this course, learners will be able to-
" | (CLO) 1 Learn about the taxonomy, Morphology and Anatomy
of Insect
2 Identify the importance of insect as Beneficial and
Harmful Pests of different crops, forest, medical and
veterinary field with their control measures.
3 Get Self Employment in the field of Silk, Honey and
Lac Production
4 Identify the nutritive value of the insects.
5 Identify ecological services of insects and its role in
agriculture.
6 | Credit Value 4
7 | Total Marks Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (2 hours per week):

L-T-P: 60
Unit Topics No. of
Lectures
1. Introduction of Insect
{ 1.1 History of Insect biology, Identifying characters and outline

system.

classification of class — Insecta upto orders.

a. Diagnostic features with example of Insect orders —
Isoptera, Orthoptera, Hemiptera, Coleoptera,
Hymenoptera, Lepidoptera, Diptera.

2. General Morphology of an insect (Periplaneta) 14
Antennae, Mouth parts, Legs, Wings, Genetalia.

1. General Anatomy of an insect (Periplaneta) —Digestive
System, Excretory System, Nervous System and Reproductive

3. Role of Insect in Agriculture (Direct & Indirect) @

2. Ecological services of Insect.

%~ S Posn—))




Beneficial Insects
1. Sericulture
1.1 History of Sericulture, Systematic position, Silk
producing moths (mulberry and non mulberry)
1.2 Mulberry Silkworm — lifecycle of Bombyx mori
1.3 Sericulture Industry and its management.
1.4 Diseases and enemies of silkworm.
1.5 Uses of Silk and Sericulture in India.
2  Apiculture
* 2.1 History of Apiculture, classification and species of Honeybee.
2.2 Social organization, division of labor and lifecycle of Honeybee.
2.3 Bee keeping methods and equipments.
2.4 Diseases and enemies of Honeybee.
2.5 Products, its uses and Apiculture in India.
3 Lac Culture
3.1 History of Lac cutlure , Systematic position, structure of lac
insect.
3.2 Lifecycle of lac insect and host plants.
3.3 Varieties and crops of lac.
3.4 Cultivation of lac and enemies of lac insect.
3.5 Uses of lac and Lac industry in India.
4 Edible Insects — Locust, Termite, Grasshopper, Beetles,
Caterpillars and Bees.

14

IKeywords: Sericulture, Apiculture, Lac culture, Edible Insects

Important Insect pest of Crop and Forestry

III Classification, Lifecycle, Diseases and Control measures-
1. Crop pest

1.1 Sugarcane pest — Pyrilla perpusilla

1.2 Fruit pest — Amritodus alkensoni

1.3 Polyphagus pest — Schistocerca gregaria 10
2 Forest pest

2.1 Sal borer — Hoplocerambyx spinicornis
2.2 Bamboo borer — Dinoderus brevis

2.3 Common forest beetle — Sinoxylon Sps.
3 Insect and Plant interaction

Keywords: Crop Insect pest, Forest Insect pest.

Pests of Medical and Veterinary Importance
IV 1. Pests of Medical importance
1.1 Mode of transmission
1.2 Common vector insect — distribution, host, characters, lifecycle,
diseases and their control.
a. Housefly — Musca domestica
b. Mosquitoes — Culex, Anopheles and Aedes
1.3 Distinguished characters of Culex , Anopheles and Aedes .
2. Pests of Veterinary importance
2.1 Insect parasitism
2.2 Distribution, host, characters, lifecycle, host pest interaction,
diseases and their control.. N

10
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a. Horsefly — Tabanus sps.
b. Stable fly — Stomoxys sps.
¢. Cattle blood sucking louse — Linognathus sps.

Keywords: Pests of Medical importance, Pest of veterinary importance.

1. Insect pest control
\Y% 1.1 Natural control

1.2 Artificial (applied/chemical) control
1.3 Biological control | 12
1.4 Integrated pest management. (IPM)

1.5 Equipment for insecticidal application and their maintenance.
1.6 Safety precautions by insecticides.

Keywords: Insect pest control, Biological control, IPM.

Part C-Learning Resources
Text Books, Reference Books, Other resources

Suggested Readings:
1. Imms, A D, “Taxonomy of Insect”, Springer; Softcover reprint of the original 1% ed. 1977
edition (10 November 1977) '

2. Tembhare, D. B, “Modern Entomology”, Himalaya publications ,Mumbai, 2002

3. Shukla, G S, Upadhyay, V B, “Economic Zoology”, Rastogi publications,Meerut,2014

4.ICAR, “Bee keeping in India”

5. Mathur, Upadhyay, “A Textbook of Entomology”, Goel printing press,Baraut ,1991

6. Sarkar, S, Kundus, G, Chaki, K K, “Introduction to Economic Zoology” NCBS

4. Ghorai, N, “Lac culture”, Intl. books & periodicals supply services

5. Awasthi, V B, “Introduction to general & applied Entomology”, Scientific
publisher,Jodhpur,1997

6. Chapman,R.F. “The Insects structure and function, 4™ ed.Cambridge University Press,2002

7. Mullen, Gary, Lance, “Medical and Veterinary Entomology, 3 ed.”, Academic press
ELSEVIER

8. Little, V.A., “General and Applied Entomology”, IInd Edition, Oxford & IBH Publication
Co., New Delhi

9. Metcalf, C.L., “Destructive and Useful Insects™, Mc. Graw Hill, New York

10. Books Published by MP Hindi Granth Academy, Bhopal

Suggestive digital platforms web links

1. Applied Entomology -
https://archieve.org/details/appliedentomologO0fern/page/n9/mode/2up

2. Sericulture - :
https://archieve.org/details/SericultureHa ndbbok

3. Applied Zoology-
https://hn0ks.googlc.m.im’books?i(!=BiiNll‘-"UibEC&printsec=fr0ntc0ver&sourceng
s_g¢ summary r&cad=0#v=onepage&q&f=false

Suggested equivalent online courses:

1. https://www.science learn.org.nz >

2. https://www.scribd.com.present

3. https://www.spriner.com >journal

4. https://\r\fww.mphindigranthacademv.orc/ @
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test Assignment/Presentation | 30
Continuous Comprehensive

Evaluation (CCE):

External Assessment : Section(A) : Very Short Questions 70
University Exam Section: Section (B) : Short Questions

Time : 03.00 Hours Section (C): Long‘ Questions

Any remarks/ suggestions:
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Practical Paper

Part A Introduction

Program: Degree Class’: B.Sc

Year: 111 Session: 2023-24

Subject: Zoology

1 Course Code S3-ZOOL3Q
2 | Course Title Applied Entomology (Paper -I) Group — B
3 | Course Type (Core :
Course/Elective/Generic Discipline Specific Elective ( DSE )
Elective/Vocational/....)
4 | Pre-requisite (if any) To study this course, a student must have had
the subject Zoology in Diploma.
5 | Course Learning outcomes On completion of this course, learners will be able to:
(CLO) 1. Identify and Comment on insects of different orders
and their morphology through study of museum
specimens / collection/ w.m. slides.

2 Gain knowledge of morphological parts and internal
body system of insects through dissection.

3 Gather understanding of Veterinary and Medical
important insect pests those harm humans and
domestic animals.

4. Identify insect pests that harm Crop and Forests.

5. Practical understanding and thorough knowledge of
Beneficial insects which can be cultured and also
provide self employment opportunities.

6. Enhance Collaborative Learning and Communication
Skills through Practical Work, Team Work, Group
Discussion, Assignment and Project.

6 | Credit Value 3
7 | Total Marks Max. Marks: 100 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (2 hours per week):

L-T-P: 30
Unit Topics No. of Lectures
I Identification and Comments on common insects of different orders of 04
Class-Insecta
I Demonstration of Morphological parts of insect — Antennae, Mouth parts, 04
Wings, Legs and Genetalia e,
I Demonstration by Dissection - Internal system of Periplaneta (Cdp]{roach) 04

B




v echniques - a) Mounting of Morphological parts 03
b) To calculate the Total Haemocyte
Count (THC)
¢) To determine the Differential Haemocyte
Count (DHC)
V' [Study the Life cycle of Beneficial Insects — 02
a) Bombyx mori
b) Apis indica
c¢) Laccifer lacca
VI [dentification, Characters and Control Measures of Crop and Forestry 02
Important Pests
VII  [ldentification, Characters, Diseases and Control of Medical and Veterinary 02°
Important Pests
VIII _Study and Application of Collection and Insecticidal Equipments 03
IX' (Collection and Preservation Techniques of different Insects according to 03
Orders
X [Physical/ Virtual Visit to Crop Field/Forest Site/ Insect Culture Site/ 03
Veterinary Institute and Submit a Visit Report to Supervisor

Keywords/Tags: Insect Taxanomy, Morphology and Anatomy, Haemocyte Count, Beneficial
Insects, Insect Pests :

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Saxena, O.P., “Modern Approach to Non Chordate Practical Zoology”, Rajhans Publication, 1992
2. Verma, P.S., “A Manual of Practical Zoology Invertebrates” S. Chand & Co.,2013
3. Swarup, N, Arora, S and Pathak, S.C, “Laboratory Techniques in Modern Biology”, Kalyani
Publishers, New Delhi, 1992 ‘
4. Shukla, G S, Upadhyay, V B, “Economniic Zoology”, Rastogi Publication , Meerat,2014
5. Awasthi, V.D., “Introduction to General and Applied Entomology™, Scientific Publisher,
Jodhpur,1997
6. Books Published by MP Hindi Granth Academy, Bhopal
Suggestive digital platforms web links
1. “Beekeeping : A Practical Manual of Beekeeping”,
https://archieve.org/details/A_Practical_Manual _of Beekeeping
2. Sericulture :
https://www.scribd.com/document/108558895/Sericulture -Manual
3. Lac Culture —
https://www.reseacrhgate.net/publictaion/323772281 LAC INSECT AND ASSCOATED F
AUNA-A PRACTICAL_MANUAL
4. Virtual Labs (https://www.vlab.co.in)
5. https:/ /www.mphindigranthacademy.org/
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model Table work / Experiments
; i 30 70
Seminar / Rural Service/

Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 100

Any remarks/ suggestions:
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Tembhane, D.B., " Modren Entomology", Himalaya Publictions' Mumbai 2002

Shukla, G.S., Upadhyay, VB, " Economics Zoology, Rastogi Publications Meerut, 2014
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Jodhpur, 1997
9 Chapman, R. F, " The Insects Structure & function, 4™ ed, Cambridge University Press, 2002

10 Mullen, Gary, Lance. " Medical & Veterinary Entomology. 3™ ed", Academic Press
ELSEVIER

11 Little, V. A, "General And Applied Entomology", IInd Edition, Oxford & IBH Publication,
Co., New Dehli

P Metcalf, C.L. " Destructive & Urebul Insects”" Mc Goaw Hill, New York
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R feRed Wew™ Jafie
1 Applied Entomology —

https://archieve.org/details/ Applied entomologyOOfem/page/nQ/modeQup
Sericulture

https://archieve .org/details/sericulture Handbbok
Applied Zoology :

3 https:/ books.google.co.in /books?id=Bi INIT*ujbEC & Printsec= frontcover & source =gbs
ge summary ré&cad=0#V=onepage &q&F=false
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Theory Paper

Part A Introduction
Program: Degree Class’: B.Sc. | Year: ITI Session: 2023-24

Subject: Zoology

1 | Course Code $3-ZOOL4D
2 | Course Title Ecology, Biodiversity and Evolution (Paper- IT) Group - B
3 | Course Type (Core Discipline Specific Elective ( DSE )

Course/Elective/Generic
Elective/Vocational/....)
4 | Pre-requisite (if any) To study this course, a student must have had

the subject Zoology in Diploma.

5 | Course Learning outcomes | After the completion of the course the student will be able to-
(CLO) 1. Have comprehensive understanding of the basic terms,

principles, rules, values & concept of ecological
science.

2. Identify the different types of Ecosystem and
relationship between the organisms and their
environment.

3. Identify the significance of Biodiversity with emphasis
on various groups of animals.

4. Get clear understanding on the major issues of
Biodiversity.

5. Get knowledge of the theories of origin and
development of early life on earth.

6. Identify how the Evolution takes place from single cell
to man.

6 | Credit Value 4
Total Marks Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course
Total No. of Lectures-Tutorials-Practical (2 hours per week)

3

L-T-P 60
Unit Topics - No. of Lectures
11. Concept of Ecology
I 1.1 Introduction and History of Ecology.

1.2 Component of Ecosystem.
1.3 Classification of Ecosystem.
1.4 Function of Ecosystem-

- Productivity of ecosystem.

- Energy flow of the ecosystem — food chain,
food web, ecological pyramid and trophic
level.

- Ecological footprint and Carbon footprint.

12. Bio-Geochemical cycle — Carbon, Oxygen,
Nitrogen, Phosphorus cycle. @

%‘A‘u.&ﬁw

10

Keywords: Ecosystem, Bio-geochemical cycle



II

1. Population Concept
1.1 Basic concept and characteristics of population.
1.2 Factors affecting population.
1.3 Population interaction — Mutualism, Predation,
Competition.
1.4 Species interaction — Herbivory, Carnivory,
Symbiosis.
2. Community Concept
2.1 Characteristics of community.
2.2 Stratification in terrestrial and aquatic habitat.
3. Ecological Succession
3.1 Types of succession.

Eeywords: Population concept, Community concept,
cological succession.

10

II

1. Habitat Ecology

1.1 Concept of Habitat and Ecological Niche.

1.2 Fresh water habitat and its conservation.

1.3 Marine water habitat and its conservation.

1.4 Estuarine habitat and its conservation.

1.5 Terrestrial habitat and its conservation.

2. General idea of Ecological and Biological
indicators.

3. Ecological division of India

k(eywords: Habitat ecology, Ecological division, Bio
indicators

12

IV

1. Biodiversity
1.1 Meaning; values and ethics of Biodiversity.
1.2 Importance of biodiversity.
1.3 Types of biodiversity — genetic, species and
ecological biodiversity .
1.4 Causes of depletion of biodiversity.
1.5 Hotspots of biodiversity in India.
1.6 Conservation of biodiversity.
- In Situ - protected areas.
- Ex Situ — Germplasm bank, Gene bank, Seed
bank, Zoo and Botanical garden.

1.7 Biodiversity Protection Act — 2002.
2 Role of People for conservation of biodiversity.
3 Emerging trends in conservation of biodiversity.
4 Medicinal Plants of Forest and its Uses.
- Mahua, Harad, Baheda, Amla, Oak.

Keywords: Biodiversity, Conservation, Forest medicinal
plants.

14
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1. Evolution
\% 1.1 Definition and History of evolution.
1.2 Origin of life — Theories of evolution.
- Lamarckism 14
-Darwinism
-Neo-darwinism
1.3 Modern synthetic theory of evolution.
1.4 Evidence of organic evolution — anatomical,
palaeontological, embryological.
Micro, Macro and Mega evolution.
Evolution of man.
Elementary idea of Geological timescale.
Adaptation — Definition and types of
adaptation.
6. Mimicry — Definition and kinds of mimicry.

ol

Keywords: Evolution, Adaptation, Mimicry, Geological
imescale.

Part C-Learning Resources
Text Books, Reference Books, Other resources

Suggested Readings:

. Odum, E P, “Fundamental of Ecology”, Saunders, USA

Smith, T H, Smith, R L, “Elements of Ecology”

Ricklefs, R E, Miller, G L, “Ecology”, Mc Milan

Rastogi, V B, “Animal Ecology and distribution of animals”, Rastogi publications,Meerat
Sharma, P D, “Ecology and Environment”, Rastogi publications,Meerat,2007

Kotwal, P C, “Biodiversity and Conservation”

Wilson, E O, “Diversity”, National Academic Press

Ghosh, A, Agarwal, S P, Sau, B, “Loss of Biodiversity and its Ethical implications™, Sadesh
9. Negi, S S, “Biodiversity and Conservation in India”, Indian publ. co.

10. Seth, P K, “Understanding evolution of Man: An introduction to Palaeontology”

11. Arora, M P, “Organic Evolution”, Himalayan Publication, 2000

12. Rastogi, V B, “Evolutionary Biology”

13. Tomar, B.S., Singh, S.P., “Evolution”, 2000

14. Books Published by MP Hindi Granth Academy, Bhopal

O N LW~

Suggestive digital platforms web links
1. Ecology-
https://www.rescarchgate.net!nublication/32578(?661 FUNDAMENTALS OF EC
OLOGY_AND ENVIRONMENT

2. Biodiversity
htms:f’lhﬂoks.googie.cu.inlbonks?i(l=ct\\"()7hLlKkSC&prilltse(::frontcnver&seur
ce=ghs ge summary r&cad=0#v=onepage& q&f=false

https://www.academia.edu/39325149/MODERN TEXT-
BOOK OF ZOOLOGY_ ANIMAL DIVERSITY II

3. Evolution- o
https://kupdf.net/downIoad/pmf-r—l—kotpal-modern—texH)ook-(}f-zoolwv-ve—

C DA 1T S Pahuay)



bookfi-org 5afb351ce2b6f54¢2ddd7897

Suggested equivalent online courses:

1. https://www.mooc.Iist.com>tags>hi0diversitv

2, https://www.coursera.org>learn>biological.
3. https://www.acs.edu.au>courses>enviorment

4. https://www.mphi ndigranthacademy.org/

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

University Exam Section:
Time : 03.00 Hours

Section (B) : Short Questions
Section (C) : Long Questions

Internal Assessment : Class Test Assignment/Presentation 30
Continuous Comprehensive

Evaluation (CCE):

External Assessment : Section(A) : Very Short Questions 70

Any remarks/ suggestions:
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Syllabus of Practical

Part A Introduction

Program: Degree

Class’: B.Sc. Year: II1

Session: 2023-24

Subject: Zoology

[y

Course Code

S3-ZOOL4Q

(]

Course Title

Environmental Biology (Paper- IT) Group - B

3 | Course Type (Core
Course/Elective/Generic
Elective/Vocational/.... )

Discipline Specific Elective ( DSE )

4 | Pre-requisite (if any)

the subject Zoology in Diploma.

To study this course, a student must have had

5 | Course Learning outcomes
(CLO) 1.

important fauna,

plants.

On completion of this course, learners will be able to:
Identify and Understand the fresh water, marine
water and terrestrial habitat -economically

2. To determine the population, estimate biomass by
experiment, visit and know the pond ecosystem.

3. Identify and study of different types of adaptation
and mimicry by the specimens.

4. Recognise and know the uses of Forest Medicinal

5. Develop an understanding of how evolution
. occurred by using various evolutionary experiments
6. Enhance Collaborative Learning and
Communication Skills through Practical Work,
Team Work, Group Discussion, Assignment and

Project.
6 | Credit Value 2
7 | Total Marks Max. Marks: 100 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (2 hours per week):

L-T-P: 30
Unit Topics No. of Lectures
I Identification and study of fresh water fauna and its economic 03
importance — Paramoecium, Spongilla,Leech, Prawn, Unio, Crab,
Frog, Catla. :
I Identification & study of marine water fauna and its economic 03
importance — Euplectella, Neries, King Crab, Pinctada, Asterias,
Balanoglossus, Sea Horse, Scoliodon.
II1 Identification & Study of terrestrial fauna and its economic 03
importance — Earthworm, Millipede, Peripatus, Scorpion, Naja,
Tortoise, Echidna, Kangaroo.
IV Study of ecological experiments: 05

<
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Quadrat sampling method.

b. To measure the population of a locality by mark and
Recapture method.

¢. To estimate the biomass of particular area.

a. To determine the population of some species of organism by

\Y% To identify, study and prepare slide/preservation of micro and

04
macro-organisms from any water body.
VI Study of pond ecosystem. — Visit to a nearby pond/lake. 03
VII Identify, comment and use of important forest medicinal plants — 02
Mahua, Harad, Baheda, Amla, Oak.
VIII Identify and comment on specimen related to adaptation and 03
mimicry — Scoliodon, Pigeon, Phrynosoma, Chameleon, Draco, Stick
Insect, Leaf Insect.
IX Evolutionary experiment: 04

a. Connecting link -
- Peripatus, Archaeopteryx, Platypus.
b. Homology and Homologous organs -
— Homology in four limbs structure of vertebrates.
— Serial homology- Crustacean appendages.
c. Analogy -
— Wings of Bird and Bat.

Keywords/Tags: Pond Ecosystem, Biodiversity, Evolution, Connecting Link, Homology, Analogy

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Saxena, O.P., “Modern Approach to Non Chordate Practical Zoology”, Rajhans

Publication,Meerat,1992

2. Trigunayat, M.M., Trigunayat, Kritika, “A Manual of Practical Zoology: Biodiversity”

Scientific Publishers,Jodhpur 2019

3. Lal, S S, “A Textbook of Practical Zoology -Invertebrate”, Rastogi Publication,Meerat

2016

4. Lal, S S, “A Textbook of Practical Zoology -Vertebrate”, Rastogi Publication,Meerat,

2016~
5. Books Published by MP Hindi Granth Academy, Bhopal

Suggestive digital platforms web links

. https://nios.ac.in>documents
https:// www.hzu.edu.in>bed
https://www.uou.ac.in>slm
https://www.ecolab.bas.be>s
https://www.m phindigranthacademy.org/
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks , External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
5 30 : 70
Assignments (Charts/ Model Table work / Experiments

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 100

Any remarks/ suggestions:

-
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1. Odum, E P, “Fundamental of Ecology”, Saunders, USA

2. Smith, T H, Smith, R L, “Elements of Ecology”

3. Ricklefs, RE, Miller, G L, “Ecology”, Mc Milan

4. Rastogi, VB, “Animal Ecology and distribution of animals”, Rastogi publications,Meerat
5. Sharma, P D, “Ecology and Environment”, Rastogi publications,Meerat,2007

6. Kotwal, P C, “Biodiversity and Conservation”

7. Wilson, E O, “Diversity”, National Academic Press

8. Ghosh, A, Agarwal, S P, Sau, B, “Loss of Biodiversity and its Ethical implications”, Sadesh
9. Negi,SS§, “Biodiversity and Conservation in India”, Indian publ. co.

10. Seth, P K, “Understanding evolution of Man: An introduction to Palaeontology”
L1. Arora, M P, “Organic Evolution”, Himalayan Publication, 2000

12. Rastogi, V B, “Evolutionary Biology”

13. Tomar, B.S,, Singh, S.P.,, “Evolution”, 2000

14.7.9. %aﬁmm,mmmﬁw#ﬁa‘fﬁamﬂﬁgmﬁ

R8T Bfeee cewd a7 s




3. Evolution-

httms://kundf.uet/download/m*of-r I-kotpal-modern-text- book-of-zoolo 0gy-v

ookfi-org 5 1ce2b6f54c2dd 7

1. https://www.mooc.list.com> ags>biodiversi
2. https: / /www, coursera org>learn>blolog1cal
3. htt .edu, >envi

4, https: 1 fwww, mphmt igr anLh academyv.or g/

—

T € - FiRT Heaiwa R

IFAHF 3iF: 100
Had SA9F Hearawar (@t & §) 305: 30 freafagamerdr e s=: 70
HARF i FAH TEC 30
HAT SAH Heieher: ETSAHE TEIARROT oieere
T He T HTT (3): 3 g wea 70
Reafgarerie gdem: HTHTT () &gy
¥HT- 03.00 g HTATT (F): & 398 gt
Lﬂ'ﬁé’ feequfy LEICE

B

D4 . faran)



ﬁ

TAIRAF qsawEa
T 37- i
P Bl (3w Fem: dogd. | o T (1) | 2023-24
v yrofrenes

1 UISTHA FT FE S3-ZOOL4Q

2 UISTHA F1 b TR S R (v - gfad)
qq -7

3 UISTHA TRHT ( PR FR/ FAFeas | Riycd wifafthe gafFeg

SR/ gofFeal aaee....)

4 qaraat (Prerequisite) (3T #Y§ 7Y $H UISIHhH & AT & T o7 T
TIoiRmes v & fecenar g
3TIRIF

5 | eIEA At aimferar (@R afyer FH UISTFA FI qUT T & aIE BT

IHT3EHA) (CLO) ‘ et & e e

4. SR N B vgEE ok
I ITANT F T

5. faftrr Sfewra & wirit % gry
Ty foola g1 & SRery
Y gl

6. RIS Fd, wefRE w Py,
g o, smafea &t v

RIS 1 garT wEateTeHs
A 3 FFIYor Flerer @y
i SGlelr
Hf3e AW 2
T HF HTRTH 3 100 YATH 3elrof
3#:35

T 9 ToasA $ ey

ST HT T HEAT- TARA-Iraitfr (02 62 why wearg):
L-T-P: 30 He
STEAT

L) fawr
G $r HEar

ffﬁlu.sﬁw)



11 mgmhmﬁmﬁﬁmmnmmmmmmmmﬁmma 3

111 wmmmmﬁ%mmmmwmwmmmﬁ#ma 3

I\ RIS T @1 ereqa , 5

)
TSIt St Sitg T &7 Ry s
@%%ﬁ@@gwmmﬁﬁﬁ%mﬁﬁﬁﬁﬁmmmﬂ
Y ST :
- {53t &7 IRy & SauR @1 siwaT B

Vv ﬁﬁﬁmhﬁﬁwm@ﬁﬁﬁﬁwammM@mw%WT 4
DR 3T HIAT

VI mm@ﬁﬁmﬁwwmmwﬁ%mmmmwm
VII ﬁiﬁﬁWMMﬁmmmmmw%mL%maaﬁawﬁn

VIII SR Ud SIRRYT § TiId 90 &1 Ugae Ug femon. 3
@ﬁ%ﬁﬁ@ﬁﬁmm%ﬁwﬁﬁﬁmﬁmﬁMQm
IX P & T 4

3f- Tl Bi3at - IRdey, srfHadiey, @y
awmm@ﬁ%ﬁwwﬁMmmWﬁhﬁmmﬁﬁ@w
ﬁmmmmﬁmmwm&ﬁ%mwm
Y- AR (T - uférd ud Tmes & 23
wﬁ@ﬁﬁﬁmmmmﬁmﬁﬁ%ﬁ%mﬁﬁq@ﬁﬁ@hmmmwu

IIST G¥eTh, Hed TEAH, e TR
:ﬁﬁﬁﬁﬁﬂﬁﬁm%mmmgﬁWﬂ%gMﬁa
1. Saxena, O.P., “Modern Approach to Non Chordate Practical Zoology”, Rajhans
Publication,Meerat,1992

2. Trigunayat, M.M,, Trigunayat, Kritika, “A Manual of Practical Zoology: Biodiversity”,
Scientific Publishers,Jodhpur 2019

3. Llal,SS,“A Textbook of Practical Zoology -Invertebrate”, Rastogi Publication,Meerat,2016

4. Lal,SS,"“A Textbook of Practical Zoology -Vertebrate”, Rastogi Publication,Meerat,
2016”
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