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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VI (Practical) 

Major-15 (MJ-15): Practical Based on MJ-12 (Human Reproductive System & Developmental 

Biology) MJ-13 (Ecology & Toxicology) and MJ-14 (Economic Zoology) 

Credit-4 Lectures - 120 Hours 

Full Marks = 100 [End Semester = 100] [There is no internal examination in this paper] 

Pass Marks = [End Semester = 40] Time: 5 Hours 

Practical Marks Distribution 

1. Study of structure of spenn/ovum/phases of menstrual cycle through photograph.

Sx2=10 

2. Study of types of placenta through photographs 10 

3. Determination of pH or dissolved oxygen from water samples

4. Study of Pests - damage and its control

5. Study of pond ecosystem available nearby.

10 

10 

10 

Or Graphical representation of species area curve by Quadrate Sampling method. 

6. Spotting Identify and Comment

a. Human Reproductive System (slides-2)

b. Embryological slides (slides-2)

c. Chick Embryology (slides-3)

d. Economic Zoology (3)

7. Class Record

8. Viva Voce

9. Project & Model

Suggested Practical 

Human Reproductive Physiology & Developmental Biology 

2x10 = 20 

10 

10 

10 

Total = 100 Marks 

1. Study and identification of stained sections of mammalian tissues: T. S. of testis and ovary

2. Study of chick embryological slides (18, 24, 28, 36, 48 and 72 hours of incubation)

3. Study of WM & section of developmental stages of frog through permanent slides Morula,

Gastrula, Cleavage, Neurula & Tadpole (Internal and External gills)

4. Study of different section of placenta (photographs/slides)

5. Study of structure of sperm/ovum/phases of menstrual cycle through photograph.

Ecology and Toxicology 
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1. Determination of pH & dissolved oxygen from water samples.

2. Study of Pond Ecosystem

3. Study of species curve through Quadrate sampling method

4. Field visit to familiarize students with ecology and ecosystem type found in and around college

campus.

Economic Zoology 

1. Silk or Tasar Cocoon

2. Study oflnfested Lac Stick, Cocoon, Honey Comb.

3. Life Cyle of Apis and Bomhyx mori

4. Different types of poultry

5. Report on field visit to sight of Seri culture, Apiculture, Lac Culture and Dairy/Poultry Farm.

6. Paddy Pests, Pests of Sugarcane and Stored Grain Pests
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VII 

Major-16 (MJ-16): Animal Behaviour 

Credit - 4 Lectures - 60 Hours 

Full Marks = 100 [End Semester 75] + [Internal Examination = 25 (Written Examination = 20 + 

Class Performance & Attendance = 05)] 

Pass Marks = [End Semester 30] [Internal Examination = 10] 

Instructions: 

• In all 9 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type consisting of five questions of 1 mark each in

the form of MCQ/Fill in the blanks/ True or False etc.

• Question no. 2 & 3 will be of sho1i answer type carrying 5 marks each.

• Group B will contain 6 subjective/descriptive questions* out of which the examinees are

required to answer any 4 carrying 15 marks each.

"'Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Develop concepts and skills to understand important aspects of animal behaviour.

• Learn innate behaviour of animal and its roles in survival.

• Learn acquired behaviour of animal and its roles in survival.

• Understand various pattern of animal behaviour.

• Understand social behaviour and communication among animals.

• Learn migratory behaviour in animals and their roles in food search and reproduction.

• Acquire knowledge about parental care in animals necessary to survive and grow.

• Understand the role of biological rhythm in the development and regulation of animal

behaviour.

Unit Topic No. of Periods 

Unit 1: Introduction, Concept & Patterns of Behaviour 

I.I Ethology: Origin & Study of Animal Behaviour 3 

1.2 Types of Behaviour 

1.2.1: Innate/ Instinct Behaviour 5 
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2.1.2: Acquired/ Learned Behaviour 5 

1.3 
Patterns of Behaviour: Taxes, Reflexes, Orientation, Instinct, 

5 
Habituation, Imprinting & Motivation 

Unit 2: Social Organization, Communication 

2.1 Social Organization in Honey Bee and Termites 6 

2.2 
Communication in Animals; Chemical (Pheromones), Audio, Visual 

5 
and Tactile 

2.3 Selfishness, Altruism and Kin Selection 3 

Unit 3: Migration and Parental Care 

3.1 Migration in Fishes 5 

3.2 Migration in Birds 5 

3.3 Parental Care in Fishes 5 

3.4 Parental Care in Amphibia 5 

Unit 4: Biological Rhythm 

4.1 Circadian Rhythm 4 

4.2 Circannual Rhythm 4 

Total Lectures/Hours/Periods = 60 

Books Recommended: 

1. John Alcock: Animal Behaviour (2001, Sinauer Associates, Inc).

2. Drickamer & Vessey: Animal Behaviour - concepts, processes and methods (2nd ed. 1986,

Wadsworth,)

3. Mcfarland: Animal Behaviour, Psychology, Ethology and Evolution (1985, Pitman).

4. Goodenough et al.: Perspectives on Animal Behaviour (1993, Wiley)

5. Grier: Biology of Animal Behaviour (1984, Mosby)

6. Lorenz: The Foundation of Ethology (1981, Springer)

7. Manning & Dawkins: An Introduction to Animal Behaviour (5th ed. 1998, Cambridge).

8. Slater: An Introduction to Ethology (1985, Cambridge).

9. Reena Mathur: Animal Behaviour (2014, Rastogi Publications).
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VII 

Major-17 (MJ-17): Applied Medical Zoology (with reference to Human Diseases) 

Credit - 4 Lectures - 60 Hours 

Full Marks = 100 [End Semester = 75] + [Internal Examination = 25 (Written Examination = 20 + 

Class Performance & Attendance = 05)) 

Pass Marks = [End Semester 30] [Internal Examination = 10) 

Instructions: 

• In all 9 questions to be set there shall be two groups Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type consisting of five questions of 1 mark each in

the form of MCQ/Fill in the blanks/ True or False etc.

• Question no. 2 & 3 will be of sho1i answer type carrying 5 marks each.

• Group B will contain 6 subjective/descriptive questions* out of which the examinees are

required to answer any 4 carrying 15 marks each.

�'Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Develop awareness about the causative agents and control measures of commonly

occurring diseases

• Understand the mechanisms for transmission, virulence and pathogenicity in pathogenic
. . 

m1cro-orga111sms.

• Assess the importance of incidence, prevalence and epidemiology in microbiological

diagnostic activities.

• The students will understand the concepts of pathogenic and pathological basis of

diseases including infectious diseases caused by viruses, prokaryotes, protozoans,

helminthes, vector borne and zoonotic diseases.

• Undertake measures or start awareness programme for maintenance of hygienic

conditions, avoidance of contact from vector, destruction of breeding spots in the vicinity

by public health education campaign.
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Unit Topics No. of Periods 

Unit 1: Protozoan parasite: Life cycle, disease caused, pathogenicity, prophylaxis and 

treatment 

1.1 Plasmodium vivax 04 

1.2 Entamoeha histo�ytica 04 

1.3 Leishmania donovani 04 

UNIT 2. Helminthes Parasites: Life cycle, disease caused, pathogenicity, prophylaxis and 

treatment 

2.1 Taenia solium 04 

2.2 Wuchereria bancrofti 05 

2.3 Ascaris lumbricoides 05 

Unit 3: Bacterial and Viral disease: Causative agent, pathogenesis, diagnosis, prophylaxis 

3.1 Tuberculosis, Typhoid 08 

3.2 Dengue, SARS, HIV, COVID 10 

Unit 4: Eradication Program 

4.1 National Vector Borne Diseases Control Programme (NVBDCP) 08 

'4.2 National AIDS Control Program (NACP) 

Books Recommended: 

1. K. D. Chatterjee. Parasitology. 2 pt edition

2. C.P. Baveja & V. Baveja. Parasitology. 5th edition

08 

Total Lectures/Hours/Periods = 60 

3. K. D. Chatterjee Parasitology-Protozoology and Helminthology - l 3e (2011, CBS Publisher)

4. Park's Textbook of Preventive and Social Medicine (25ed, 2019, M/s Banarsidas Bhanot

Publishers)
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VII 

Major-18 (MJ-18): Biostatistics & Introductory Bioinformatics 

Credit - 4 Lectures - 60 Hours 

75] + [Internal Examination = 25 (Written Examination = 20 + Full Marks = 100 [End Semester 

Class Performance & Attendance = 05)] 

Pass Marks = [End Semester = 30] [Internal Examination 10] 

Instructions: 

• In all 9 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type consisting of five questions of 1 mark each in

the form of MCQ/Fill in the blanks/ True or False etc.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain 6 subjective/descriptive questions* out of which the examinees are

required to answer any 4 carrying 15 marks each.
1'Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Develop concepts and skills to understand important biostatistical analysis.

• learn sampling, collection and presentation of biological data.

• Calculate and use of various methods of average.

• Understand the calculation and applications of various measure of dispersion like standard

deviation, variance etc.

• Validate experimental data through various test of significance.

• Know the theory behind fundamental bioinformatics analysis methods. Be familiar with

widely used bioinformatics databases.

• Know about various biological databases, their storage and retrieval.

• Analysis and interpret the biological data using various bioinformatics tools.

• Apply the lmowledge of biostatistics and bioinformatics in future course of their career

development in higher education and research
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Unit Topic No. of Periods 

BIOSTATISTICS 

Unit 1: Sampling (Data Collection) 

1.1 Primary and Secondary Data, Frequency Distribution 6 

1.2 Representation of Data (Histogram, Pie Diagram) 6 

Unit 2: Measurement of Central Tendency and Variation 

2.1 Measurement of Central Tendency: Mean, Median and Mode 6 

2.2 
Measurement of Dispersion, Standard Deviation, Standard Error of 

6 
Mean, Coefficient of Variation 

Unit 3: Test of Significance 

3.1 Chi Square Test and Student 't' test 6 

3.2 Analysis of Variance (ANOVA) 4 

3.3 Correlation 3 

3.4 Regression 3 

INTRODUCTORY BIOINFORMATICS 

Unit 4: Introductory Bioinformatics 

4.1 
Introduction and scope of bioinformatics, Importance and 

2 
applications of Bioinformatics 

4.2 
Introduction to data archiving systems (FAST A format, Accession 

2 
Number); 

Biological database: Nucleic acid sequences databases (GenBank, 
4.3 EMBL, and DDBJ), Genome databases, Protein database, Literature 6 

databases (NCBI-PUB MED). 

4.4 
Database Retrieval System: Entrez and sequence retrieval system 

4 
(SRS) 

Sequence alignment: Pair wise and Multiple Sequence Alignment; 
4.5 Introductory concept of BLAST, Clustal Wand phylogenetic tree 6 

construction tool (PHYLIP) 

Total Lectures/Hours/Periods = 60 

Books Recommended: 

Biostatistics 

1. Daniel, W. W (2005): Biostatistics- A foundation for analysis in the Health Sciences, John

Wiley & Sons, 7th edition.

2. Zar, J.H. (2007): Biostatistical Analysis, Pearson Education 4th edition

3. Satguru Prasad: Fundamentals of Biostatistics (Biometry), EMKA Y Publications, Delhi.
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4. Rastogi, V. B.: Methods in Biostatistics, MedTec, New Delhi.

Bioinfonnatics 

1. Ghosh and Mallick (2008): Bioinformatics: Principles and Applications (Oxford University

Press)

2. Barnes, M.R. and Gray, l.C. (2003): Bioinformatics for geneticists. (Wiley)

3. Mount, D.W. (2006): Bioinformatics (2nd edition) CBS.

4. Jin Xiong (2006): Essential Bioinformatics (Cambridge)
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VII (Practical) 

Major-19 (MJ-19): Practical Based on MJ-16 (Animal Behaviour) MJ-17 (Applied Medical 

Zoology) and MJ-18 (Biostatistics & Introductory Bioinformatics) 

Credit- 4 Lectures - 120 Hours 

Full Marks = 100 [End Semester = 100] [There is no internal examination in this paper] 

Pass Marks = [End Semester = 40] Time: 5 Hours 

Practical 

1. Experiment on Geotaxis/Phototaxis

2. Study of bacteria and virus through photographs

3. Mouth parts of arthropods vectors

or FAST A File format or Home page of NCBI/Entrez

4. Spotting Identify and Comment

a. Animal Behaviour (4)

h. Pathogenic Protozoan (3)

c. Pathogenic Helminths (3)

5. Calculate or present the given data as per instruction

6. Class Record

7. Viva Voce

8. Pro_ject & Model

Suggested Practical 

Animal Behaviour 

1. Study of Geo-Taxis, Photo-Taxis, Hygro-Taxis in Animals

2. Study of Bee Hive and Mound of Termites

3. Study of Caste of Honey Bees

Marks Distribution 

10 

2x5 = 10 

to 

3xto = 30 

to 

10 

10 

to 

Total= 100 Marks 

4. Specimen Showing Behaviour - Prey Mantis, Hippocampus, Alytes, Migratory Fish

Applied Medical Zoology 

1. Study of pathogenic protozoa by photographs/Slides (Plasmodium sp., Entamoeba

histolytica, Leishmania donovani)

2. Study of museum specimens/slides of Helminth parasites ( Taenia, Ascaris, Wuchereria

bancrofri)

3. Study of disease specific bacteria and viruses through pictures/photographs (Mycobacteriunz

tuberculosis, Salmonella typhi, HIV, Corona Virus

Page:51 

Effective from Session 2022-26 (Sem-III onwards), 2023-27 and 2024-28



4. Study of mouth parts of arthropod vectors associated with human diseases: Anopheles, Aedes,

Culex, Phlebotomus.

Biostatistics 

1. Determination of Mean, Median and Mode.

2. To Perform Chi-Square Test for A Given Set of Data.

3. To Learn Graphical Representations of Statistical Data with The Help of Computers ( eg.MS

Excel).

4. Determination of Standard Deviation.

Bioinformatics 

1. Study of home page: NCBI, BLAST & ENTREZ

2. Creating a file format for Protein and Nucleic acid (Gen bank & FASTA)

3. Sequence Analysis through BLAST
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VIII 

Major-20 (MJ-20): Tools and Techniques in Biological Science 

Credit - 4 Lectures - 60 Hours 

Full Marks = 100 [End Semester = 75] + [Internal Examination = 25 (Written Examination 20 + 

Class Performance & Attendance = 05)] 

Pass Marks = [End Semester = 30] [Internal Examination = 10] 

Instructions: 

• In all 9 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type consisting of five questions of 1 mark each in

the form of MCQ/Fill in the blanks/ True or False etc.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain 6 subjective/descriptive questions* out of which the examinees are

required to answer any 4 carrying 15 marks each.

*Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Understand the purpose of the technique, its proper use and possible modifications/

improvement.

• Students are taught to deal with different tools & techniques applicable in biological

research including various types of microscopes, Chromatography, Blotting,

Electrophoresis & Spectroscopy.

• Understand the theoretical basis of technique, its principle of working and its correct

application.

• Learn the maintenance laboratory equipment/ tools, safety hazards and precautions.

Unit Topic 

Unit 1: Microscopy 

1.1 
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1.2 
Types of Microscopes (Basic Principle and Applications): Light 

10 
Microscope and Electron Microscope 

Unit 2: Chromatography & Blotting 

Chromatography: 

2.1 
1.2.1 Chromatography: Basic Principle 

10 
1.2.2 Types of Chromatography (Principle and Applications): Paper 

Chromatography, Ion Exchange, HPLC & Gas Chromatography 

Blotting: 

2.2 
2.2.1: Concept of Blotting 

10 
2.2.2: Types of Blotting (Principle and Applications): Southern, 

Northern & Western Blotting. 

Unit 3: Electrophoresis 

Electrophoresis: 

3.1 3 .1.1 : Concept of Electrophoresis 10 

3.2.2: Gel Electrophoresis: Principle and Applications 

3.2 ELISA: Types, Principle and Applications 4 

Unit 4: Spectroscopy 

4.1 
4.1.1: Basic Concept and Principle of Spectroscopy 

3 
4.1.2: Electromagnetic Radiation 

Types of Spectroscopy: 

4.2 
4.2.1: Absorption Spectroscopy 

10 
4.2.2: UV-Visible Spectroscopy 

4.2.3: Infra-Red Absorption Spectroscopy 

Total Lectures/Hours/Periods = 60 

Books Recommended: 

1. Cooper, G. M. and Hausman, R. E. 2009. The Cell: A Molecular Approach. 5 th Edition. ASM

Press & Sunderland, Washington, D. C.; Simmer Associates, MA.

2. Karp, G, 2010. Cell and Molecular Biology: Concepts and Experiments. 6 th edition. John

Willey & Sons. Inc.

3. Wilson, K. and Walker, J. (2010) Experimental Biochemistry, Cambridge.
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VIII 

Advance Major-1 (AMJ-1): Molecular Biology and Biotechnology 

Credit-4 Lectures - 60 Hours 

Full Marks = 100 [End Semester 75] + [Internal Examination = 25 (Written Examination = 20 + 

Class Performance & Attendance 05)] 

Pass Marks = [End Semester = 30] [Internal Examination = 10] 

Instructions: 

• In all 9 questions to be set there shall be two groups Group A and Group B.

• Group A is compulsory which shall contain three questions.

• • Question no. 1 will be very short answer type consisting of five questions of 1 mark each in

the form of MCQ/Fill in the blanks/ True or False etc.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain 6 subjective/descriptive questions* out of which the examinees are

required to answer any 4 carrying 15 marks each.

*Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Develop an understanding of the fundamental molecular tools and their applications of

DNA modification and cloning.

• Develop future course of their career development in higher education and research with a

sound base.

• Apply their knowledge with problem solving approach to recommend strategies of genetic

engineering for possible applications in Biotechnology and allied industry.

Unit Topic No. of Periods 

Unit 1: DNA Replication and Gene Expression 

DNA Replication 

1.1 1.1.1: Central Dogma 06 

1.1.2: Replication of DNA in Prokaryotes 

Gene Expression 

1.2 1.2.1: Concept of Genetic Code 10 

1.2.2: Mechanism of Transcription in Prokaryotes 
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1.2.3: Mechanism of Translation in Prokaryotes. 

Unit 2: Operon Concept and Gene Regulation 

2.1 
Concept of Operons (Positive and Negative: Inducible & 

06 
Repressible) 

2.2 Concept of Lac Operon, T1p Operon 04 

Unit 3: DNA Damage and Repair 

DNA Damage 

3.1 3.1.1: DNA damage by Mutagens 08 

3.1.2: Types of DNA Damage 

DNA Repair 

3.2.1: Base Excision Repair 

3.2 3.2.2: Nucleotide Excision Repair 10 

3.2.3: Double Stranded Break Repair 

3.2.4: Thymine Dimer Repair 

Unit 4: Biotechnology 

Cloning Vectors and Enzymes 

4.1 
4.1.1: Enzymology; Restriction Enzyme; Endonuclease; DNA 

07 
Polymerase; Ligase 

4.1.2: Cloning Vectors: Plasmid and Cosmid 

4.2 Cloned Animal: Concept and creation of Dolly 03 

4.3 Transgenic animals: basic concept 03 

4.4 DNA Fingerprinting 03 

Total Lectures/Hours/Periods =: 60 

Books Recommended: 

I. B.D. Singh-A Textbook of Biotechnology

2. Alberts et al: Molecular Biology of the Cell (2008, Garland)

3. Karp: Cell and Molecular Biology (2008, John Wiley)

4. Lodish et al: Molecular Cell Biology (2008, Freeman)

5. Brown, T.A. (2001) Gene Cloning and DNA Analysis: An Introduction

6. Watson, J.D. (2006) Recombinant DNA (3 rd edition) Cold Spring Harbour Laboratory Press.

�/ 
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

Four Year Undergraduate Programme 

Department of Zoology 

NEP UG Syllabus 

Semester VIII 

Advance Major-2 (AMJ-2): Wildlife and Biodiversity Conservation & Sustainable 

Development 

Credit - 4 Lectures - 60 Hours 

Full. Marks = 100 [End Semester 75] + [Internal Examination = 25 (Written Examination = 20 + 

Class Performance & Attendance = 05)] 

Pass Marks = [End Semester = 30] [Internal Examination 10] 

Instructions: 

• In all 9 questions to be set there shall be two groups Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type consisting of five questions of 1 mark each in

the form of MCQ/Fill in the blanks/ True or False etc.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain 6 subjective/descriptive questions* out of which the examinees are

required to answer any 4 carrying 15 marks each.

"'Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Understand wildlife and Biodiversity, encompassing the theoretical knowledge, practical

applications, and its importance for environment and society.

• Learn the wildlife and biodiversity analysis and estimation of their habitat for

understanding their population and distribution in various types of ecosystem and forests.

• Understanding theoretical and practical knowledge on various traditional and modern

tools and techniques used in identification and population estimation of wildlife.

• Understand the measures for conservation of wildlife and biodiversity.

• Understand the sustainable development and its relevance in present time, various SDG

Goals.

• Understand the various organization, institution and NGOs working in the field of wildlife

conservation

Unit I Topic I No. of Periods 

Unit 1: Introduction to Wildlife 
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Part-III 

Syllabus for 

Minor from Discipline (Zoology) 
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

FYUGP-NEP 2020 

Minor from Discipline 

Subject: Zoology 

Semester 1/11 

Minor-lA (MN-lA): Animal Classification & Diversity and Cell Biology 

Credit - 4 (3+ 1 ), Theory=3, Practical=l Lectures - 45 Hours 

Full Marks = 100 [Theory = 75 + Practical = 25] 

Theory [End Semester 60] + [Internal Examination = 15 (Written Examination = 10 + Class 

Performance & Attendance = 05)] 

Pass Marks = Theory [End Semester 24] [Internal Examination = 6] 

Instructions: 

• In all 8 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Objective types consisting of five questions

of 1 mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type five questions* of 15 marks each, out of which any

three to be answer.

�'Question no. 8 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Develop understanding on the diversity of life with regard to Protists, non-chordates and
chordates.

• Group animals on the basis of their morphological characteristics/ structures.
• Develop critical understanding how animals changed from a primitive cell to a collection

of simple cells to form a complex body plan.
• Examine the diversity and evolutionary history of a taxon through the construction of a

basic phylogenetic/ cladistics tree.
• Understand the functioning of nucleus and extra nuclear organelles and understand the

intricate cellular mechanisms involved.
• Acquire the detailed knowledge of different pathways related to cell signaling and

apoptosis thus enabling them to understand the anomalies in cancer.
• Understand how tissues are produced from cells in a normal course and about any

malfunctioning which may lead to benign or malignant tumor.

Units Topics No. of Periods 

Unit 1: Classification & Diversity of Non-Chordates 
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General characters and classification (up to classes) of the 

1.1 
following phyla: 

5 
Protozoa, Porifera, Coelenterate, Platyhelminthes, A1melida, Mollusca, 

Artlu·opoda, Echinodermata & Hemichordate with examples 

Non-Chordates Form & function 

1.2.1: Protozoa: Pathogenicity, treatment & prevention of diseases 

caused by Entamoeba histolytica & Leishmania donovani. 

1.2.2: Porifera: Canal System of sycon 

1.2 
1.2.3: Coelenterata: Life Cycle of obelia & Metagenesis 

1.2.4: Aschelminthes: Ascaris - life cycle & their pathogenicity 
10 

1.2.5: Annelida: Pheretima - Excretory system 

1.2.6: Arthropoda: Palaemon - Respiratory System 

1.2.7: Mollusca: Pila - Respiratory system 

1.2.8: Echinodermata: Asterias - Water vascular System 

Unit 2: Classification & Diversity of Chordates 

2.1 
General characters and classification ofliving chordates of the 

5 
following Classes upto Mammalia 

Chordate forms & Function 

2.2.1: Pisces: Respiratory & Accessory Respiratory organs 

2.2 2.2.2: Reptilia: Biting mechanism of snake, Poison gland, Venom 6 

2.2.3: Aves: Flight Adaptation in Birds 

2.2.4: Mammals: Characters, distribution and affinities of Prototheria 

Unit 3: Cell Biology 

3.1 Study of structure & function of Plasma Membrane 2 

3.2 Study of cell Organelle - Mitochondria, Ribosomes, Lysosomes 3 

3.3 Ultra-structure of Chromosomes 2 

Unit 4: Cell Cycle & Cell Signaling 

4.1 Cell Cycle, Cell Division - Mitosis and Meiosis. 6 

4.2 Cell Signaling: Signaling Molecules and their Receptors 6 

Total Lectures/Hours/Periods = 45 
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Minor-lA Practical 

Minor-lA Practical (MN-lA-P): Animal Classification & Diversity and Cell Biology 

Credit - 1 Lectures - 30 Hours 

Full Marks = 25 [End Semester = 25] [No Internal Examination] 

Pass Marks = [End Semester = 10] 

Practical 

1. Slide Preparation (Mounting)

2. Study on the stages of Mitosis through slides

3. Spotting

a. Museum Specimen (3)

b. Slides (Eukaryotic & Prokaryotic Celts) (1)

4. Class record

5. Viva voce

Suggested Practical: 

Animal Classification and Diversity: 

Time: 3 Hours 

Marks Distribution 

04 

04 

2x4 = 08 

04 

05 

Total = 25 Marks 

1. Mounting: Spicules of Porifera, Obelia colony, Daphnia, Trachea and salivary gland of

Coackroach

2. Museum Specimens (Non-Chordates): Sycon, Euspongia, Aurelia, Gorgonia, Metridiwn,

Tubipora, Pennatula, Tapeworm, Fasciola, Ascaris, Pheretima, Hirudinaria, Neris, Pila,

Unio, Sepia, Octopus, Hermit Crab, Prawn, Asteria.s', Sea urchin, Brittle star

3. Museum Specimens (Chordates): Scoliodon, Torpedo, Labeo rohita, Cirrhinus mrigala,

Hippocampus, Exocetus, Clarias batrachus, Anabas, Necturus, Amhystoma, Axolotle larva,

AZytes, Hyla, Biffo (Toad), Rana tigerina, Tortoise, Ca/ates, Draco, Chcuneleon, Naja naja,

Bungerus, Crocodylus, Python, Columba livia, Psittacula (Parrot), Bubo (Owl), Alcedo

(Kingfisher), Ostrich model. Duck-bill Platypus, Spiny Anteater, Pteropus, Manis (Pangolin),

Funnambulus, Flystrix, Rattus.

Cell biology 

l. Study of the permanent slides of Mitosis Cell division

2. Study on slides of Prokaryotic and Eukaryotic cells: Bacteria, Amoeba, Paramecium, Euglena.
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Binod Bihari Mahto Koyalanchal University, Dhanbad 
FYUGP-NEP 2020 

Minor from Discipline 
Subject: Zoology 
Semester Ill/IV 

Minor-1B (MN-1B): Genetics, Ecology and Evolution 
Credit - 4 (3+ 1), Theory=3. Practical=l 
Full Marks = 100 [Theory = 75 + Practical = 25] 

Lectures - 45 Hours 

Theory [End Semester 60] + [Internal Examination 15 (Written Examination = 10 + Class

Performance & Attendance = 05)] 
Pass Marks = Theory [End Semester = 24] [Internal Examination = 6] 

Instructions: 
• In all 8 questions to be set there shall be two groups Group A and Group B.
• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Objective types consisting of five questions
of 1 mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type five questions* of 15 marks each, out of which any
three are to answer.

-;,Question no. 8 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Understand how DNA encodes genetic information and the function of mRNA and tRNA

• Apply the principles of Mendelian inheritance.

• Understand the cause and effect of alterations in chromosome number and structure.

• Discuss and analyze the epigenetic modifications and imprinting and its role in diseases.

• Get new avenues of joining research in related areas such as genetic engineering of cells,

cloning, genetic disorders, human fertility programme, genotoxicity etc.

• Know the evolutionary and functional basis of animal ecology.

• Analyze a biological problem, derive testable hypotheses and then design experiments

and put the tests into practice

• Understand what makes the scientific study of animal ecology a crucial and exciting

endeavor.

• Acquire an in-depth knowledge on the diversity and relationships in animal world.

Units J Topics I No. of Periods 

Unit 1: Genetics: Principle of Genetics 
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1.1 Mendel's Law of Inheritance 

1.2 Linkage and Crossing Over 

1.3 Autosomal and Sex-linked Inheritance 
10 

1.4 DNA: Structure & function 

Unit 2: Concept of Gene Expression 

2.1 Semi conservative DNA Replication in prokaryotes 

·2.2 Transcription in Prokaryotes 
10 

2.3 Translation in Prokaryotes 

Unit 3: Ecology 

General Concept: 

3.1 3 .1.1 : Ecosystem 
10 

3.1.2: Food Chain & food Web &Ecological Pyramids 
3.1.3: Energy Flow 

3.2 Population & Communities 
2 

3.2.1: Ecological Succession 

Environmental Pollution: 

3.3 3.3.1: Pollution Sources 

3.3.2: Impacts of Environmental Pollution - Air & Water 
3.3.3: Green House Gases: Causes and Effects 

Unit 4: Evolution 

4.1 Theory of organic evolution 

4.2 
Lamarckism' s theory of inheritance of acquired characters 7 

4.3 Darwin's theory of natural selection 

Total Lectures/Hours/Periods = 45 
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Minor-lB Practical 

Minor-lB Practical (MN-lB-P): Genetics, Ecology and Evolution 

Credit - I 

Full Marks = 25 [End Semester = 25] [No Internal Examination] 

Pass Marks = [End Semester = 10] 

Practical 

1. Pedigree Analysis

2. Ecological Experiment

3. Homologous/ Analogous organ/Fossil/Extinct Models

4. Class record

5. Viva voce'

Suggested Practical: 

Genetics 

Lectures - 30 Hours 

Time: 3 Hours 

Marks Distribution 

05 

05 

05 

05 

05 

Total = 25 Marks 

1. Study of Sex-linked characters: Hemophilia and Colour blindness through Pedigree Analysis

Ecology 

1. Determination of pH in soil and water sample

2. Estimation of free carbon dioxide

3. Food chain/food web/ecological pyramids through models

Evolution 

1. Study of homologous and �malogous organs

2. Study of fossils/extinct models: Dinosaurs, Archeopteryx

� \ 
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

FYUGP-NEP 2020 

Minor from Discipline 

Subject: Zoology 

Semester V /VI 

Minor-lC (MN-lC): Biochemistry, Physiology & Endocrinology 

Credit - 4 (3+ 1), Theory=3, Practical=l Lectures - 60 Hours 

Full Marks = 100 [Theory = 75 +Practical = 25] 

Theory [End Semester = 60] + [Internal Examination = 15 (Written Examination 10 + Class 

Performance & Attendance 05)] 

Pass Marks = Theory [End Semester = 24] [Internal Examination = 6] 

Instructions: 

• In all 8 questions to be set there shall be two groups Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Ob,jective types consisting of five questions

of 1 mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type five questions* of 15 marks each, out of which any

three are to answer.

�'Question no. 8 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Understand about the importance and scope of biochemistry.

• Understand the structure and biological significance of carbohydrates, amino acids,

proteins, lipids and nucleic acids.

• Understand the structure and function of immunoglobulins.

• Understand the concept of enzyme, its mechanism of action and regulation.

• Understand the physiology at cellular and system levels.

• Understand the mechanism and regulation of breathing, oxygen consumption and

determination of respiratory quotient.

• • Understand how mammalian body gets nutrition from different biomolecules.

• Understand the process of digestion and excretion.

• Develop critical understanding how a single-celled fertilized egg becomes an embryo and

then a fully formed adult by going through three important processes of cell division, cell

differentiation and morphogenesis.
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Units Topics No. of Periods 

Unit 1: Biochemistry 

Structure and Classification of Biomolecules 

1.1 
1.1.1 : Protein 
1.1.2: Carbohydrates 
1.1.3: Lipids 15 

Metabolism 

1.2 1.2.1: Glycolysis 
1.2.2: Kreb's Cycle 

Unit 2: Physiology 

2.1 Blood composition, Blood Coagulation 

2.2 Respiration: Transport of gases (02 & CO2) 
15 

Digestion of food: Protein, Carbohydrate and Lipid 

Excretion: Nephron & Urine formation 

Nerve: Structure and Types of Neurons; Synapse 

Unit 3: Reproductive Biology and Endocrinology 

3.1 Testis and ovary: Structure and Function 

3.2 Thyroid gland 15 

3.3 Pituitary gland 

Total Lectures/Hours/Periods = 45 

� 
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Minor-lC Practical 

Minor-lC Practical (MN-lC-P): Biochemistry, Physiology an Endocrinology 

Credit - 1 Lectures - 30 Hours 

Full Marks = 25 [End Semester = 25] [No Internal Examination] 

Pass Marks = [End Semester = 10] 

Practical 

1. Biochemistry Experiment

2. Physiology Experiment

3. Permanent slides of Histology/Endocrine Glands

4. Class record

5. Viva voce

Suggested Practical: 

Biochemistry 

Time: 3 Hours 

Marks Distribution 

05 

05 

05 

05 

05 

Total = 25 Marks 

1. Biochemical Test for Protein, Carbohydrate (starch & glucose) and Lipid

2. Study of Haemin crystal

Physiology and Endocrinology 

1. Record of the blood pressure in normal and after exercise

2. Study of permanent slides: Kidney, liver, stomach & Blood cell types

3. Study of permanent slides: Thyroid and Pituitary glands
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

FYUGP-NEP 2020 

Minor from Discipline 

Subject: Zoology 

Semester VII/VIII 

Minor-ID (MN-lD): Developmental Biology, Animal Behaviour and Economic Zoology 

Credit - 4 (3+ 1), Theory=3, Practical-I Lectures - 45 Hours 

Full Marks = 100 [Theory = 75 +Practical = 25] 

Theory [End Semester = 60] + [Internal Examination 15 (Written Examination 10 + Class 

Performance & Attendance = 05)] 

Pass Marks = Theory [End Semester = 24] [Internal Examination = 6] 

Instructions: 

• In all 8 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Objective types consisting of five questions

of 1 mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type five questions* of 15 marks each, out of which any

three are to answer.

"'Question no. 8 will be short answer type. There will be four options of which any two to be

answer each carrying equal m�1rks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Acquire knowledge about embryonic development of animal.
• Develop concepts to understand important aspects of applied zoology.
• Know about life history of honey bee and its role in honey production.
• Understand the economic status and imp01iance of honey production in India.
• Know life history of silk moth and its role in silk-production
• Understand the economic status and importance of silk-production in India.
• Develop concepts and skills to understand important aspects of animal behaviour.
• Learn innate behaviour of animal and its roles in survival.
• Learn acquired behaviour of animal and its roles in survival.
• Understand various pattern of animal behaviour.

Units Topics No. of Periods 

Unit 1: Developmental Biology 

1.1 Gametogenesis & Fe1iilization 
15 

1.2 Cl�avage 
/ 
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1.3 Placenta & their Function 

Unit 2: Animal Behaviour 

2.1 

2.2 

2.3 

Innate/Instinct Behaviour 

Acquired/Learnt Behaviour 

Patterns of Behaviour: Taxes, Reflexes, Orientation, Instinct, Habituation, 

Imprinting & Motivation 

Unit 3: Economic Zoology 

3.1 Apiculture - life history and economic importance 

3.2 Sericulture - life history and economic importance 

3.3 Lac Culture: Lac Insect, economic importance 

15 

15 

Total Lectures/Hours/Periods = 45 
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Minor-1D Practical 

Minor-1D Practical (MN-lD-P): Developmental Biology, Animal Behaviour and Economic 

Zoology 

Credit-1 

Full Marks = 25 !End Semester = 25] [No Internal Examination]
Pass Marks = [End Semester 10]

Practical 

1. Experiment on Geotaxis/Phototaxis

2. Study of types of placenta through photographs

3. Spotting (3)

a. Developmental Biology(l)

b. Animal Behaviour(l)

c. Economic Zoology(l)

4. Class record

5. Viva voce

Suggested Practical: 

Developmental Biology 

Lectures - 30 Hours 

Time: 3 Hours 

Marks Distribution 

04 

05 

2x3 = 06 

05 

05 

Total = 25 Marks 

I. Study of the permanent slides of various stages of chick embryo (WM): 18 hrs, 24 hrs, 36 hrs,
48 hrs, 72 hrs 

2. Types of Placenta

Animal Behaviour 

1. Study of Geo-Taxis, Photo-Taxis, Hygro-Taxis in Animals
2. Study of Bee Hive 
3. Study of Caste of Honey Bees

Economic Zoology 

�

1. Silk or Tasar Cocoon 
2. Study of Infested Lac Stick, Cocoon, Honey Comb.
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Part-IV 

Syllabus for 

Minor from Vocational (Zoology) 
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

FYUGP-NEP 2020 

Minor from Vocational 

Subject: Zoology 

Semester II 

Minor-2A (MN-2A): Apiculture - Entrepreneurship in Bee-Keeping 

Credit - 4 (3+ 1), Theory=3, Practical=l Lectures - 45 Hours 

Full Marks = 100 [Theory = 75 + Skill Test/Viva voce/Practical/Demonstration = 25] 

Theory [End Semester 75] [No Internal Examination] 

Pass Marks = Theory [End Semester = 30] 

Instructions: 

• In all 9 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Objective types consisting of five questions

of l mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type, six questions* of 15 marks each, out of which any

three are to be answer.

*Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Explain what are the prerequisite to get started in beekeeping
• Explain the varieties of honey bee and their significance
• Discuss the responsibilities of urban beekeepers
• Identify where to purchase equipment and demonstrate how to assemble it
• Name and identify major parts of the honey bee such as the stinger or mandibular parts
• Describe bee biology and anatomy from the perspective of managing bees
• Describe the impOliance of wax and identify what to look for in comb during hive

inspections

Units Topics No. of Periods 

Unit 1: General Morphology, Types and Behaviour of Honey Bees. 

1.1 

1.2 
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1.3 
Social Organization in Honey bee: Polymorphism, Caste System and 

4 Division of Labour, 

1.4 
Introduction to bee flora, Some important Bee Flora and their General 

3 Characters 

Unit 2: Introduction to Apiculture: 

2.1 History of beekeeping, beekeeping in India and World wide 2 

2.2 Traditional Bee-keeping, Modern Bee-keeping, Urban Bee-keeping 3 

2.3 
Selection of Bee species, Setting up an Apiary. Rearing Equipment, 

4 Handling of Bees 

2.4 
Bee- keeping Equipment: Bee Box (Newton and Langstroth box), 

4 Tools and Artificial Diet 

Unit 3: Diseases of Honey Bee and their Management 

3.1 Pests of Honey bees and their Management 3 

3.2 
Diseases of Honey bee: Viral, Bacterial, Fungal, and Protozoan 

4 causing diseases 

3.3 Management and their Treatments. 2 

Unit 4: Economics of Bee Keeping and their Products 

4.1 
Honey Extraction Techniques, Physico-chemical Analysis of 

4 Honey, and Uses 

4.2 
Other Products of Apiculture Industry: Bee Wax, Pollens, Royal 

4 
Jelly, Propolis and Bee Venom and its Uses. 

4.3 
Expenditure, Net Income, and Additional benefits. Honey Mission 

3 Program of KVIC 

Total Lectures/Hours/Periods = 45 

Books Recommended 

1. Abrol. D. P. (1997) Bees and Beekeeping. Kalyani Publisher, New Delhi.
2. AbroL D. P. (2010) A Comprehensive guide to Bees and Beekeeping. Scientific Publisher,

New Delhi.
3. Withhead, S. B. (2010) Honey bees and their management. Axis books Publisher, Jodhpur.
4. Nagaraja, N. and Rajagopal, D. (2013) Honey bees: Diseases, Parasites, Pests, Predator and

their management. M.J.P Publisher, Chennai.
5. Dharam Singh and Singh, D. P. A Handbook of Beekeeping, Agrobios India (Publisher),

Jodhpur.
6. Prost. P. J. (1962). Apiculture. Oxford and IBH, New Delhi. 

_
---

1 

7. Sardar Singh. Beekeeping in India, Indian Council of AgriculturalRese'afch, New Delhi
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Minor-2A (Skill Test/Viva voce/Practical/Demonstration) 

Minor-2A Practical (MN-2A-P): Apiculture - Entrepreneurship in Bee-Keeping 

Credit - 1 Lectures - 30 Hours 

Full Marks = 25 [End Semester = 25] [No Internal Examination] 

Pass Marks = [End Semester = 10] 

Practical 

1. Identify and Comment on

(Caste of Honey bee/ Honey comb)

2. Equipment used in Apiculture

3. Spotting (2)

a. Pest of Honey bee

b. Products of Honey bee

4. Class record and/or or Project Report

5. Viva voce

Suggested Practical: 

Apiculture - Entrepreneurship in Bee-Keeping 

Time: 3 Hours 

Marks Distribution 

05 

05 

2.5x2 = 05 

05 

05 

Total = 25 Marks 

1. Key to identify Cast of Honey Bee (Queen, Drone and Workers); Honey Comb.

2. Equipment used in Apiculture: Newton and Langstroth Box (Hive frames. Queen Excluder,

Brood Chamber); Newton's Hive; Smoker; Honey Extractor; Drone trap and Pollen Trap.

3. Pests of honey bees

4. Field Work: Field visit to sight of Apiculture farm.
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Binod Bihari Mahto Koyalanchal University, Dhanbad 
FYUGP-NEP 2020 

Minor from Vocational 
Subject: Zoology 

Semester IV 

Minor-2B (MN-2B): Aquaculture and Fishery 
Credit - 4 (3+1), Theory=3, Practical=l Lectures - 45 Hours 
Full·Marks = 100 (Theory = 75 + Skill TestNiva voce/Practical/Demonstration = 25) 
Theory [End Semester = 75] [No Internal Examination]
Pass Marks Theory [End Semester .. J30)

Instructions: 
• In all 9 questions to be set there shall be two groups - Group A and Group B.
• Group A is compulsory which shall contain three questions.
• Question no. J will be very short answel'type/Objective types consisting of five questions

of 1 mark each.
• Question no. 2 & 3 will bG ofshort answer type carrying 5 marks each.
• Group B will contain descriptive type, six questions* of 15 marks each, out of which any

three are to be answer.
*Question no. 9 will be short answer type. There will be four options of which any two to be
answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, tli� students will be able to: 
• Understand aquaculture and fishery, encompassing the theoretical knowledge, practical

applications, and its economic importance to society.
• Learn the small-scale fish fanning and its commercial level of production in larger-scale

including fish culture, pond management, harvesting, processing, packaging, transport,
and storage, as well as the economic aspects of aquaculture and fishery.

• Understanding theoretical a11dpractical knowledge on various traditional and modern
tools and techniques used in aquaculture and fishery.

• Understand the Pearl oyster culture and Prawn farming, its varieties and economic
importance of aquarium fishes to society, and its aesthetic values.

• Understand the aquarium fishes, its varieties and economic importance of aquarium fishes
to society, and its aesthetic values.

• Know the current status of aquaculture and fishery in India and specifically in Jharkhand,
including financial support mechanisms provided by governments and various NGOs for
aquaculture initiatives.

Units I Topics I No. of Periods 

Unit 1: Pisciculture 
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1.1 
General character of fishes, Fishing methods: Capture Fisheries, 

4 
Monoculture, Polyculture, Integrated fish farming 

1.2 
Fish seed production technology, Different stages of seed: Spawn, 

Fry and Fingerlings 
3 

Preparation and Management of Nursery and Rearing ponds, 

1.3 Transport of fish seeds and brood fishes, Hatchery and its 4 

management 

1.4 
Fish Disease, its control and management: Causative agents, 

2 
symptoms and control of some infectious diseases of fish 

lJnit 2: Fishing Crafts, Gears and Post-harvest Technology in Pisciculture 

2.1 
Classification and description of different type of fishing crafts in 

3 
India 

2.2 
Fishing gear: Classification of fishing gear, Nets, meshes, hook 

3 
and ropes 

2.3 
Post Harvest Technology: Principles and Importance offish 

2 
preservation 

2.4 
Methods of fish preservation: Icing, Freezing, Cold storage, 

3 
Drying, Salting. Smoking, Canning and Fish Pickling. 

lJnit 3: Pearl Oyster culture and Prawn/Shrimp farming 

3.1 
Basic concept of pearl culture, Pearl-producing mollusks, Pearl culture 

4 
techniques. Economic importance of pearls 

3.2 
Basics of Prawn/Shrimp farming: Culture practices of Penaeus 

3 
1nonodon, Pel 1 ael ls indicus and Metapenaeus dobsoni 

3.3 
Pond preparation, stocking of Hatchery, Nursery, grow out ponds and 

3 
I harvesting of shrimp 

lJnit 4: Ornamental Fish Production and Aquarium Management 

4.1 
Ornamental/ Aquarium Fishes: Common Species, Introduction to 

3 
aquanum, 

Design and construction of aquaria, Aquarium accessories -

4.2 Aerators, filters, lighting and heaters etc. Use of natural and 3 

artificial aquatic plants. 

4.3 
Aquarium Management: Setting up of aquarium - under gravel 

3 
filter, pebbles, plants, drift wood and ornamental objects, 

4.4 Commercial breeding and culture of ornamental fishes. 2 

Total Lectures/Hours/Periods = 45 

' 

,�'\b
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

FYUGP-NEP 2020 

Minor from Vocational 

Subject: Zoology 

Semester VI 

Minor-2C (MN-2C): Vermiculture and Vermicompost Technology 

Credit - 4 (3+1), Thcory=3. Practical=l Lectures - 45 Hours 

Full Marks = 100 [Theory = 75 + Skill Test/Viva voce/Practical/Demonstration = 25] 

Theory [End Semester = 75] [No Internal Examination] 

Pass Marks = Theory [End Semester = 30] 

Instructions: 

• In all 9 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Objective types consisting of five questions

of 1 mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type, six questions* of 15 marks each, out of which any

three arc to be answer.

�'Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Understand vermiculture and vermicomposting, encompassing theoretical knowledge,

practical applications, and economic considerations.

• Understand the role of vermiculture and vermicomposting in maintaining soil structure

and their contribution to the four R's of Recycling (Reduce, Reuse, Recycle, Restore).

• Explain the matter and humus cycle, including the transformation process of organic

matter facilitated by earthworm activity.
• Describe the ecology, anatomy, physiology, and reproductive characteristics of importai1t

vermicomposting Earthworms.

• Learn the small-scale earthworm farming and commercial aspects oflarger-scale

vermicomposting, including vermiculture, harvesting, processing, packaging, transport,

and storage, as well as the economic aspects of vermiculture and vermicomposting.

• Understand the composition of vermicompost, and exploring its physicochemical features

to evaluate its suitability for agricultural and waste management purposes.

• Know the current status of vermicomposting in India and Jharkhand, including financial

support mechanisms provided by governments and NGOs for vermiculture initiatives.

• Assess the impact of pests and microbes on vermiculture operations, and implementing

effective control measures to mitigate their impact and ensure productivity.
/ 
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governments and NGOs for vermiculture. 

4.3 
Influence of pests, microbes and other enemies on vermiculture, 

3 
measures to control them. 

Total Lectures/Hours/Periods = 45 

Books Recommended 

1. Chauhan, A. (2012) Vermitechnology, Vermiculture, Vermicompost and Earthworms:

Vermiculture, Vermicomposting, Vermitechnology and Mirobes, Lambert Academic

Publishing, Germany.

2. Christy, M. V. (2008) Vermitechnology, 1st edition, MJP Publishers.

3. Dash, M.C., B.K. Senapati, P.C. Mishra (1980) "Venns and Vermicomposting" Proceedings

of the National Seminar on Organic Waste Utilization and Vermicomposting Dec. 5-8, 1984,

(Part B), School of Life Sciences, Sambalpur University, Jyoti Vihar, Orissa.

4. Ismail, S.A. (1997). Vermicology - The Biology of Earthworms. OrientLongman,92 pages.

5. Kumar, A. (2005) "Verms and Vermitechnology", APH Publishing.

6. Lee, K.E. (1985) "Earthworms: Their ecology and Relationship with Soils and Land Use"

Academic Press, Sydney.

7. Lekshmy, M. S., Santhi R. (2012) "Vermitechnology", Sara Publications, New Delhi, India,

8. National Institute oflndustrial Research, (2010) "The Complete Technology Book on

Vermiculture and Vermicompost", National Institute oflndustrial Research, Delhi-7, India.

9. Satchel, J.E. (1983) "Earthworm Ecology" Chapman Hall, London.
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Minor-2C (Skill Test/Viva voce/Practical/Demonstration) 

Minor-2C Practical (MN-2C-P): Vermiculture and Vermicompost Technology 

Credit -1 Lectures -30 Hours 

Full Marks = 25 [End Semester = 25] [No Internal Examination] 

Pass Marks = [End Semester 10] 

Practical 

1. Comments on earthworm life cycle/Life stages

2. Identify different types of earthworms based on key

3. Spotting (common species for vermiculture, Vermi pests) (2)

4. Class record and/or Project Report

5. Viva voce

Suggested Practical: 

Vermiculture and Vermicompost Technology 

l .  Key to identify different types of earthworms.

2. Field Work: Collection of native earthworms & their identification.

Time: 3 Hours 

Marks Distribution 

05 

05 

2.5x2 = 05 

05 

05 

Total = 25 Marks 

3. Study.of Systematic position, habits, and habitat & External characters of Eiseniafetic/a.

4. Study of Life stages & development of Eiseniafetic/a and Eudrilus eugeniae.

5. Study ofVermiculture, Vermiwash & Vermicompost equipment and devices.

6. Harvesting, packaging, transport and storage of Vermicompost and separation of life stages

7. Study of verms diseases & enemies.

8. Project Report
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

FYUGP-NEP 2020 

Minor from Vocational 

Subject: Zoology 

Semester VIII 

Minor-2D (MN-2D): Agrochemical and Pest Management 

Credit=4 (3+1), Theory=3, Practical=l Lectures - 45 Hours 

Full Marks = 100 [Theory = 75 + Skill Test/Viva voce/Practical/Demonstration = 25] 

Theory [End Semester = 75] [No Internal Examination] 

Pass Marks = Theory [End Semester = 30] 

Instructions: 

• ln all 9 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Objective types consisting of five questions

of l mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type, six questions* of 15 marks each, out of which any

three are to be answer.

-;,Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Learning Outcomes 

After successfully completing this course, the students will be able to: 

• Gain knowledge and expertise on the agrochemicals and their modes of action and their

fates in the Agro-ecosystem.

• Have the knowledge of pesticides families and be able to differentiate among families

based on their specific modes of activity.

• Aware of the laws and regulations governing the proper use of pesticides.

• Develop appropriate pesticide management strategies by evaluating specific pest type.
• Understand the factors involved in calibrating equipment for pesticide applications.
• Estimate the potential hazards to humans, wildlife, and the environment.

Units Topics No. of Periods 

Unit 1: Fundamentals of Pest Management 

1.1 Definition of pest, Types of pests according to nature of damage. 4 

1.2 
Plant pests: Weeds, Bacteria, Fungi, Viruses, Nematodes, Molluscs, 

Arthropods, etc. 
3 

1.3 Integrated Pest Management 4 
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2. Hill, D.S. (1983) Agricultural insect pests ql the tropics and their control- Cambridge Univ.

Press.

3. Atwal, A.S. (1993) Agricultural pests ollndia and South East Asia. Kalyani Pub., New Delhi.

4. Dent, D. (2000) Insect pest management (2nd edition)) CAB International.

5. Roberts F. Norris, Edward P. Caswell-Chen and Marcos Kogan, Concepts (�/'Integrated Pest

Management, Prentice Hall of India.

6. De Bach, P. (1964) Biological Control ofinsect Pests and Weeds, Chapman & Hall, New York.

7. Kou!, 0. and Dhaliwal, G.S. (2003) Phytochemical Bio-pesticides, Harwood Academic

Publishers, Amsterdam.

8. Dennis, S. Hill. (2005) Agricultural Insect Pests lf the tropics and their managernent,

Cambridge University press.

9. Pedigo, L.P. (2002) Entomology and Pest management, Prentice Hall, N. Delhi.

Minor-2D (Skill Test/Viva voce/Practical/Demonstration) 

Minor-2D Practical (MN-2D-P): Agrochemical and Pest Management 

Credit- 2 

Full Marks = 25 !End Semester = 25] [No Internal Examination] 

Pass Marks == [End Semester = 10] 

Practical 

1. Collection, preservation and identification of animal pests

2. Study of pest of paddy/sugarcane/Vegetable

3. Spotting (2)

4. Class record and/or Project Report

5. Viva voce

Lectures - 60 Hours 

Time: 3 Hours 

Marks Distribution 

05 

05 

2.5x2 == 05 

05 

05 

Total = 25 Marks 

Suggested Practical: 

I. Collection Preservation and identification of animal pest.

2. Study of pest of paddy (Scilpophaga incertulas, Leptocorisa acuta), sugarcane

( Ceratovacuna lanigera, Pyrilla pe1pusilla) and vegetables (Bemisia tabaci, Spodoptera

litura).

3. Study of instruments used in Pest Management: Sprayer, Net, Sticky trap, Fogging

instrument

4. Preparation of extract from Neem and Lantana camara and its application as biopesticide.

5. Trip to any agricultural field of your locality.
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Binod Bihari Mahto Koyalanchal University, Dhanbad 

FYUGP-NEP 2020 

Multi-disciplinary Course (MDC) 

Subject: Zoology 

Semester I/II/III 

MDC: Zoology          Credit - 3 

Lectures - 45 Hours 

Full Marks = 75 [End Semester = 75] [No Internal Examination and No Practical] 

Pass Marks = [End Semester = 30] 

Instructions: 

• In all 9 questions to be set there shall be two groups - Group A and Group B.

• Group A is compulsory which shall contain three questions.

• Question no. 1 will be very short answer type/Objective types consisting of five questions

of 1 mark each.

• Question no. 2 & 3 will be of short answer type carrying 5 marks each.

• Group B will contain descriptive type, six questions* of 15 marks each, out of which any

three are to be answer.

*Question no. 9 will be short answer type. There will be four options of which any two to be

answer each carrying equal marks covering the whole syllabus.

Units Topics No. of Periods 

Unit 1: Diversity in the Living World 

Living World: Taxonomic Categories 

1.1. l: What is living? 

1.1 1.1.2: Diversity in the living world 2 

1.1.3: Taxonomic Categories 

1.1 .4: Taxonomic Aids 

Biological Classification 
1.2.1: Kingdom Monera 

1.2 
1.2.2: Kingdom Protista 

2 
1.2.3: Kingdom Fungi 
1.2.4: Kingdom Plantae 
1.2.5: Kingdom Animalia 

Animal Kingdom 
1.3 1.3.1: Basis of Classification 1 

1.3.2: Classification of Animals 

Unit 2: Cell Biology 

2.1 Cell: Structure & Function 
/ 

1 
��--
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4 .1.1: Mendel's Law oflnheri tance 

4.1.2: Sex Determination 

4.1.3: Mutation 

4.1.4: Genetic Disorders 

Molecular Basis of Inheritance 

4.2.1: The DNA 

4.2.2: RNA World 

4.2 4.2.3: Replication 6 

4.2.4: Transcription 

4.2.5: Genetic Code 

4.2.6: Translation 

Evolution: Theories & Sources of Evolution 

4.3.1: Larnarckisrn 

4.3 4.3.2: Neo- Larnarckism 

4.3.3: Darwinism 

4.3.4: Neo-Darwinism 4 

Sources of Variations: 

4.4 4.4.1 : Mutation 

4.4.2 : Recombination 

Total Lectures/Hours/Periods = 45 
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Part-VI 

Appendix 

Appendix-I. Fo · rmat for Q uestion Paper 

- Page: 91

Effective from Session 2022-26 (Sem-III onwards), 2023-27 and 2024-28



92

Effective from Session 2022-26 (Sem-III onwards), 2023-27 and 2024-28



93

Effective from Session 2022-26 (Sem-III onwards), 2023-27 and 2024-28



Jharkhand, Nl:P Regulations for FYUGP. 2022 onwards 

Ouesiion Connm fot· 75 Marks: 

Subject/ Code 
Timc'"31Irs. 

General Instructions: 

1. Croup A c:1rr1cs wry sb()rt a11,\1W type rnntpulsory qu,:stions.
11. Amwer 4 0111 of 6 suhjc'('.tivd descriptive question,; given in Group B.
tlL Answer in your own \vord;-; as far as practic,1bk.
i\', .. \n::-:v..-er ,dl �ub parh (lf a quc�tion at one place.

:"llrnb"r' in right indicate t'ull marks or the qucsti(ln. 

I. 

4. 
5. 
(), 

7. 
8. 
9 

I. 

ll. 

111. 

IV . .............. . 

V. 

Group A 

Group B 

.\'ott·: ThcTc may be subdivi�i()ns in c,1ch qucsti()ll asked in Theory Examinati()n. 

Oucsiiun format for 100 Marks: 

F.M. 100
Subject/ Code 
Time003Hrs. 

General I nstrw:rions: 
1. Grnup A carries n,ry ,hon answer type compulsory qucs1ic)t1S.
11, Answer 4 out of 6 :;ubjcctiw/ dc:scriptivc: quc,;iion, given in Group B.
111. :\nswc.r in yuur own word, as far as practicable.
t\. 1\ 1,,;wc1· al I sub pans or 11 question .it one: pl,\cc.

Numb,:r, Ill right indicate foll mark:; of rhc que,tion. 

I. 

2. 
.). 

4. 
5. 
6. 
; ,

8. 
9. 

l. 

11. 

11 J. 

i \'. .. ............ . 
V. 

VI. 

Vil. 

Vlll. 

IX. 

X 

Group A 

Group B 

Note: Tl1cre may b,, subc!ivisiuns in each question asked in Theory Examination. 
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1. Chairman:
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2. Members:

Remarks: 

3. Members:
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4. Members:
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5. Members:
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(DSW) 
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Dr. Rupam Mallik 
(Assistant Professor, Dept. of Life Sciences) 
Binod Bihari Mahto Koyalanchal University, Dhanbad 

Dr. Sarita Murmu 
(Assistant Professor, Dept. of Life Sciences) 
Binod Bihari Mahto Koyalanchal University, Dhanbad 
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