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BACHELOR OF SCIENCE
Eligibility for admission in First Year of B Sc. Zoology is 10+2 examination of any board with at least 50%
marks. As regards admission on reserved category seats government rules will be applicable.

SCHEME OF EXAMINATION
The number of the paper and the maximum marks for each paper together, with the minimum marks
required to pass are shown against each subject separately. It will be necessary for a candidate to pass in the
theory as well as the practical part of a subject/paper, wherever prescribed, separately.
Classification of successful candidates shall be as follows:
First Division 60% of the aggregate marks prescribed in Semesters

Second Division 50% | to VI taken together

All the rest shall be declared to have passed the examination.

For passing a candidate shall have to secure at least 40% marks in each course (Theory and Practical
separately).

No division shall be awarded in Semesters | to V.

Whenever a candidate appears for a due paper examination, she will do so according to the syllabus in force.
A candidate not appearing in any examination/absent in any paper of term end examination shall be
considered as having DUE in those papers.

Program Outcome
The Science Biology Undergraduate programme is designed to achieve the following outcomes:
To understand the basic concepts, theories and principles related to Botany, Chemistry and Zoology and
their relevance in day-to-day life.
To inculcate scientific temper and enhance the analytical skills and be able to apply the same for the benefit
of society.
Acquire practical skills for meticulously performing various experiments related to the above mentioned
streams.
To be able to present the acquired skills and knowledgeverbally and non verbally in an organized and
scientific manner.
Comprehend the scientific knowledge and skills to assess personal and environmental health.
Well equipped with entrepreneurship and employability skills, pursue higher studies, research and join
competitive and civil services like IAS, IFS and defence services
To develop empathy for the biodiversity and work for its sustainable development and assist in nation
building.

End Semester Examination Pattern

Maximum Marks: 50 Duration: 2Y2Hrs.

Section A 10 X 1 =10 marks
Contains 10 Questions of 1 mark each & all are compulsory to do.
Three questions from each unit (but 4 questions from one unit). 3 + 3 + 4 = 10 Questions

Section B 3+3+4 = 10 marks
Contains 3 questions with internal choice (Two questions from each unit).
(2 Questions of 3 marks & 1 Question of 4 marks)
Student has to do 3 questions and at least one question from each unit.

Section C 3 X 10 = 30 marks
Contains 3 questions with internal choice (Two questions from each unit).
Each Question carries 10 marks.
Student has to do 3 questions and at least one question from each unit.
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End Semester Practical Examination Pattern

Maximum Marks: 25 Duration: 4 Hrs.

Note:

1. A Laboratory Exercise File should be prepared by each student for each practical paper and should be
submitted during practical examinations.

2. One external examiner shall conduct two practical exams, in a day, of a batch of 60 students.

3. Duration of practical exam is 4 hours.

4. Practical of 25 marks distribution is as under:

Distribution of Marks for Practical:

Experiments: = 12 marks, Spots = 04 marks, Viva Voce & Record = 04 marks, Project report =05 Marks

End Semester Practical Examination Pattern

Maximum Marks: 50 Duration: 4 Hrs.
Note:

1. A Laboratory Exercise File should be prepared by each student for each practical paper and should
be submitted during practical examinations.

2. One internal and one external examiner shall conduct two practical exams, in a day, of a batch of 60
students.

3. Duration of practical exam is 4 hours.

4. Practical of 50 marks distribution is as under:
Distribution of Marks for Practical:

Experiments: = 24 marks, Spots = 08 marks, Viva Voce & Record = 08 marks, Project report =10 Marks
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Course Structure for B.Sc. Biology — | Year

Zoology Semester |

Contact

Min.

Nomenclature . Total Marks Max. Exam
Paper Code Hours Credits Pass .
Of the Paper Per Week CIA | ESE Marks Marks Duration
MJZOO-101 | Cell Biology 03 03 25 50 75 30 2V Hrs
MJZOO0-102 | Practical 02 01 0 25 25 10 4 Hrs
Zoology Semester |1
MIZOO-201 Invertebrate: Class_lflcatlon, 03 03 o5 50 75 30 2% Hrs
structure and Special Features
MJZO0-202 | Practical 02 01 0 25 25 10 4 Hrs
Semester — |
MJZOO-101- Cell Biology
Max. Marks: 75 Min. Marks: 30
Credit: 03 Time: 2 % Hrs

Learning Outcomes: After completion of the course, the student will be able to:

1.

Infer the basic structure of the cell and its various organelles.

2. Discover the fundamental functions carried out by the cell.
3. Comprehend the physiological and biochemical functions carried by the cell.

Unit- |

1. Introduction to Cell: characteristics of Eukaryotic Cell (animal cell), comparison of prokaryotic and
eukaryotic cells.

2. Cell-membrane: Characteristics of cell membrane molecules, unit membrane concept.

3. Fluid-mosaic model of Singer and Nicolson. Structure and functions of membrane proteins: Integral,
peripheral and lipid-anchored membrane proteins.

4. Specializations of Plasma membrane- Microvilli, desmosomes, gap junction, tight junction, inter-
digitations, basal infoldings, plasmodesmata

5. Cell-membrane transport: Passive transport, facilitated passive transport, transport of glucose and
sodium, active transport, endocytosis, exocytosis, 0Smosis.

Unit—11

1. Structure and biogenesis of mitochondria; Citric Acid Cycle, Electron Transport Chain and generation
of ATP molecules.

2. Structure and functions of endoplasmic reticulum, ribosomes (prokaryotic and eukaryotic), and Golgi
complex

3. Chromosomes: Morphology, chromonema, chromomeres, telomeres, primary and secondary
constrictions, chromatids, prokaryotic chromosomes. Giant Chromosomes: Polytene and Lampbrush
chromosomes. Chromosomal organizations: Euchromatin, Heterochromatin, nucleosome concept.

4. Nucleus: Structure and function of the nuclear envelope, nuclear matrix, and nucleolus.

5. Structure and functions of Lysosomes, Centrioles, Basal Bodies, cilia and flagella.

Unit — 111

1. DNA Structure, polymorphism (A, B, and Z type)

2. RNA structure and types (MRNA, rRNA, and tRNA)

3. Cell division- mitosis and meiosis. Formation and fate of chiasmata and significance of crossing over

4. Cell Cycle and its regulation (role of Cyclins and Cdks)

Reference Books:

1.

2.

Lodish, Berk, Zipursky, Matsudaria, Baltimore, Darnel. ‘Molecular cell Biology’ W. H. Freeman
and Co. New York.
Wayne. M. Becker, Lewis J. Cliensmith, Jeff Hardin ‘The World of Cell’ Pearson Publication
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3. J. Darnell, H. Lodish and D. Baltimore.Molecular Cell Biology. Scientific American Books, Inc.,
USA.
4. E.D.P. De Robertis and E.M.F. De Robertis Jr. Cell and Molecular Biology. Lea & Febiger
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MJZOO0-102-Practical
Max. Marks: 25 Min. Marks: 10
Credit: 01 Time: 4 Hrs
I. Microscopic Techniques:
1. Organization and working of Optical Microscope: Dissecting and compound microscopes.
I1. Exercises in Cell Biology
1. Squash preparation of onion root tip for the study of mitosis.
2. Study of Cell permeability.
I11. Study of the following through permanent slide preparation:
1. General methods of microscopic slide preparations: Narcotisation; fixing and preservation; washing;
staining; destaining; dehydration; clearing and mounting.
2. Obelia colony, Cyclops/Daphnia
IV. Study of Permanent Slides- Mitosis, Meiosis, Barr Body, Giant Chromosomes (Polytene/ Lambrush),
Cellorganelles (Chart/ Photographs)
V. Project Report on Microscopic Examination of fresh water fauna.
Note:
(i) Use of animals for dissection is subject to the conditions that these are not banned under the Wild Life
(Protection) Act.
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(i) We will not procure Museum Specimens from now onwards and will use
charts/slides/models/photographs and digital alternatives in case of need. We will arrange for the visit
of students to already-established museums.

Scheme of External Practical Examination

Time: 4 hrs. Max. Marks: 25

1. Exercise in organization and working of Microscope 04
2. Exercise in Cell Biology 04
3. Permanent Preparation 04
4. Spotting 04
5. Project Report 05
6. Viva & Record 04

Total 25
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Semester — 11

MJZOO-201: Invertebrate: Classification, structure and Special Features

Max. Marks: 75 Min. Marks: 30

Credit: 03 Time: 2% Hrs

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

1. Classify Invertebrate Phyla, demonstrating its characters up to classes

2. Interpret the characteristic features of the different Invertebrate Phyla.

3. Develop an idea of the special adaptation prevalent among invertebrate phyla.

Unit - |

General characters and classification of all phyla up to classes with examples; emphasizing on their

biodiversity & economic importance.

1. Basis of classification of non-chordata: Germ Layers (Diploblastic and triploblastic) Symmetry
(Asymmetrical, Radial, biradial, spherical and bilateral), coelom (acoelom, pseudocoelom,
schizocoelous coelom and enterocoelous coelom), segmentation (simple and metameric) and
embryogeny (fate of blastopre-protostome and deuterostome).

2. Concept of protozoa, Parazoa, Metazoa, Eumetazoa and levels of organization. (Cellular, tissue, organ
and organ system.)

3. General principles of taxonomy - concept of the five kingdom scheme, Binomial and  Trinomial
Nomenclature.

4. Invertebrate classification: salient features of various phyla and their classification up to classes:
Protozoa, Porifera, Colenterata, Aschelminthes, Platyhelminthes, Annelida, Arthropoda, Mollusca, and
Echinodermata.

Unit— 11

1. Protozoa: Reproduction (asexual and sexual) and Mode of locomotion- Cilia, Flagella and

pseudopodia.

Porifera: Spicules- calcareous, silicious. Canal system: Ascon, Sycon, Leucon and Rhagon Type.

Coelenterata: Polymorphism, Corals and Coral reefs

Platyhelminthes: Parasitic adaptations- Morphological and Physiological

Aschelminthes: Life cycle of Ascaris and its Economic Importance.

Unit - 111

Annelida: Reproduction in Earthworm, Locomotion-Setae and Parapodia

2. Arthropoda: Metamorphosis-Ametabolous, Hemimetabolous and Holometabolous Social organization

in termites and Bees-life cycle, caste system and its economic importance. Unique features and

systematic position of Peripatus.

Mollusca: Foot and shells, Torsion in Gastropda (Pila)

4. Echinodermata: Water vascular system and its function. Unique features of Bipinnaria and Auricularia
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MJZOO - 202: Practical
Max. Marks: 25 Min Marks: 10
Credit: 01 Time: 4 Hrs

Permanent preparations: Gemmules and spicules in sponges, Obelia colony

I1. Study of invertebrate types.

Porifera: Leucosolenia, Euplectella, spongilla

Coelenterate: Physalia, Gorgonia, Pennatula, Sea anemone.

Ctenophora: Any Ctenophore

Platyhelminths: Taenia, Fasciola, Planaria

Annelida: Heteronereis, Aphrodite, Chaetopterus, Polygordius, Peripatus.

Arthropoda: Limulus, Spider, Centipede, Millipede, Eupagurus, Crab, Mantis, Locust.

Mollusca: Chiton, Pinactida, Dentalium, Nautilus

Echinodermata: Pentaceros, Echinus, Cucumaria, Antedon.

Study of Microscopic Slides:

1. Protozoa: Trypanosoma, Elphidium (Polystomella), Plasmodium, Paramecium, Paramecium
showing binary fission and conjugation, Vorticella.

2. Porifera: T.S. of Sycon, spicules, spongin fibers

3. Coelentrata: Obelia colony, Auerlia life cycle

4. Platyhelminthes: Miracidium, Sporocyst, Redia, and Cercaria larvae of Fasciola, Scolex, T.S.
mature proglottid of Taenia, Cysticercus.

5. Aschelminthes: Wuchereria, Dracunculus.

6. Arthropoda: Crustacean larvae.

7. Mollusca: Glochidium

Scheme of External Practical Examination

NGO~ wWdE

Time: 4 hrs. Max. Marks: 25
1. Permanent Preparation 05
2. Spotting 10
3. Project Report 06
4. Viva & Record 04
Total 25
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Course Structure for B.Sc. Biology - Il Year

Zoology Semester 111

Contact

Min.

Nomenclature . Total Marks Max. Exam
Paper Code Hours Credits Pass .
Of the Paper Per Week CIA | ESE Marks Marks Duration
Classification, Structure and L
MJZO0O-301 Special Features of Chordates. 03 03 25 50 E 30 22 Hrs
MJZO0-302 | Genetics and Evolution 03 03 25 50 75 30 2% Hrs
MJZOO0-303 | Practical 04 02 10 40 50 20 4 Hrs
Zoology Semester 1V
MJZOO0O-401 | Developmental Biology 03 03 25 50 75 30 2% Hrs
MJZ0OO0-402 | Animal Physiology 03 03 25 50 75 30 2% Hrs
MJZ0O0-403 | Practical 04 02 10 40 50 20 4 Hrs
Semester- 111
MJZOO0-301: Classification, Structure, and Special Features of Chordates
Max. Marks: 75 Min. Marks: 30
Credit: 03 Time: 2 %2 Hrs

Learning Outcomes: After completion of the course, the student will be able to:

1.

2.
3.

no

™=

1.

2.

3

Describe unique characters of Urochordates, Cephalochordates, Pisces, Amphibians, Reptiles, Aves, and
Mammals.
Analyze the ecological role and special features of different groups of chordates.
Summarize the diversity of chordates.

Unit |
Three basic Chordate characters. Classification and characters of phylum chordata (excluding extinct
forms) up to classes (up to subclass in mammals).
Habit, habitat, external features and anatomy of Herdmania (excluding development)
Ascidian’s tadpole larva and its Metamorphosis,

Unit 11
Habit, habitat, external features and anatomy of Branchiostoma (excluding development)
Habit, Habitat and Salient features of Petromyzon and Ammocoete larva.
Pisces — Scales (Placoid, cosmoid, ganoid, cycloid and ctenoid) and fins, Migration (Anadromous,
catadromous, amphidromous, potamodromous and oceanodromous), electric organ and parental care in
fish.
Amphibia - Adaptations for amphibious life, Parental care, Neoteny, and Paedogenesis

Unit 11
Reptilia —VVenomous and non-venomous snakes, Poison apparatus/venom gland, biting mechanism in
snakes, snake venom.
Aves—flight adaptations, perching mechanism, migration, types of feet, beaks, and feathers in birds.
Mammals - Dentition, Echolocation in Bats

Reference Books:

J.Z. Young. The Life of Vertebrates. ELBS Oxford University Press.
T.J. Parker and Q.W.A. Haswell. A Textbook of Zoology. McMillan.

E.L. Jordan and P.S. Verma. Chordate Zoology. S. Chand & Co.

10
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MJZOO0-302: Genetics and Evolution

Max. Marks: 75 Min. Marks: 30

Credit: 03 Time: 2% Hrs

Learning Outcomes: After successfully completing this course, the student should be able to:

1. Explain Mendelism, its significance and mutation.

2. Deduce the significance of "crossing over" and "linkage™ and various genetic interactions, cytoplasmic
inheritance and sex determination

3. Assess various evolutionary thoughts and summarize the mechanism of natural selection, variation,
isolation & adaptation

Unit |

1. Mendelism: Mendel’s principles, applications of Mendel’s principles, Chromosome Theory of Heredity
(Sutton-Boveri), Inheritance patterns, phenomenon of Dominance, Inheritance patterns in Human,
significance and current status.

2. Chromosomal mutations: Classifications of chromosomal mutations, translocation, inversion, deletion
and duplication, variation in chromosomal number - haploidy, diploidy, polyploidy, aneuoploidy,
euploidy and polysomy.

3. Gene Mutation: Insertion, Substitution, Frameshift, Missense and Nonsense.

Unit 11

1. Linkage and crossing over- Chromosome theory of Linkage, kinds of linkage, linkage groups, types of
Crossing over, mechanism of Meiotic Crossing over, kinds of Crossing over, significance of Crossing
over.

2. Genetic interaction: Supplementary genes, complementary genes, duplicate genes, epistasis, inhibitory
and poymorphic genes. Multiple Alleles: Definition, ABO blood groups and Rh factor in Human and
their significance.

3. Extra chromosomal inheritance: Characteristic features of Cytoplasmic Inheritance; Inheritance of-
Mitochondrial DNA, Chloroplast DNA, Kappa particles in Paramecium, Shell coiling in snail.

4. Chromosomal theory of Sex determination: Types (XX- XY, XX-XO, ZZ-ZW) Intersexes and Super
sexes in Drosophila and genic balance theory, Dosage compensation.

11
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Unit 11
1. History of evolutionary thought —Lamarckism, Neo-Lamarckism, Darwinism and Neo- Darwinism.
Evidence of evolution.
2. Natural selection (differential reproduction), genetic basis of evolution, speciation (allopatric,
sympatric, peripatric).
Variations, Isolation and Adaptations and their role in evolution.
Study of extinct forms: Dinosaurs, Archaeopteryx. Geological time scale (Basic idea).
eference Books:
Gardner, E. J, Simmons, M.J. Snustad, D.P..Principles of Genetics
Pierce, B.A Genetics: A Conceptual Approach
Daniel. Hartl, Elizabeth W. Jones Genetics: Principles and Analysis
Veer Bala Rastogi Organic Evolution (Evolutionary Biology)
Brian K. Hall, Benedikt Hallgrimsson. 2014 Strickberger’s Evolution.5" Edition. Jones & Bartlett
Student Edition.
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Jiferpad 3db: 75 =Y-Tdq 3dh: 30
®fse: 03 q9Y: 2 ypEe
ShIg—I

1. Hsddare — Hed & fugld, dsa & Rgial & o WANT, U 1l &1 R Hgid; dcd
— o)), IeeRH UeH, W Bl g, A H 99T HA U, A8 SR aoHE Ref |
2. o SaRad: [oRER SaRaddl &1 afiaRor, RIEFRY, yfides , f[aa g &M,

ORI RT3 H =TTy —3fora, @@fﬁ?ﬂ Erg{,riﬁl?ﬂ GHWI?IT SUINGIIGECHERERI]
3. ofi SafRadH - yfafte, geg EEQ?H
sms‘—ll

1. gea=al 9 o fafma, — fdew &1 pomgaiigia, fdeose uoR, fdeodads,
HIRTSIER & TBR, HANCH HIRFISACR BIAH, HIRFRAER B YBHR, DINFTSAER BT Hed |

2. AAIRIe uREfRe fhar - R, Huggdo\sﬂﬂ gftedeoid, uftReie, RS &R
tﬁwﬁﬁﬁﬁl Aec ATl lod: UiRYIYT, Tdl 3R aieE 3i1 AMd H IRUIDRSD AR SThT

3. meﬁmﬁmsﬂ%ﬁéﬁaﬁﬁﬁwﬁ;ﬁmﬁﬁwwﬁéﬁ%
DI HSford |
4. o FrEiRoT —gaR (XX- XY, XX-X0, ZZ-ZW) SRl 3R e qo Rigid # gexsiad
AR GURRR, GRIHH 3TaTT |
EGaERall

1. o9 — fao & AR &1 sfasr— oHfddre, 99 — fdare, Sifd=are, 9 Fa—<ifdarg,
g — e & gH |

2. gTpfae avol (Med go=H), Sa A& &1 ATaiRield iR, USTiaeRvl, Talufed,
Rrufes, aRIfe®) |

3. F=TATY, Yerdarul 9 dhel Uad Igddd H I a‘ﬁ-cm

4. faqwa Shal &1 ewa= - SR, anfaaeRe, Rrieiime ega e GIEERSIEEAN)
JEIfId g&ds:

1. PV e gd FgaifTdl — T & eMl vg U & e A1 41 va gehreE

2. wroft fafderar vd Sgfdem. S I o9 Ud Al 3R 41 S Tdree
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MJZOO- 303: Practical

Max. Marks: 50 Min. Marks: 20
Credits: 02 Time: 4 Hrs
Note:

1. With reference to whole mounts and museum specimens in case of unavailability of certain animal types,

diagrams, photographs, models and digital alternatives will be used.

2. Candidates will keep a record of all work done in the practical class and it will be submitted for
inspection at the time of practical examination.
I. Permanent preparations and study of the following
Spicules of Herdmania, Placoid scales of Scoliodon.
1. Study of Museum Specimens:
Ascidia, Ammocoete larvae, Petromyzon, Myxine, Torpedo, Chimaera, Amia, Anguilla, Hippocampus,
Exocoetus, Echenies, any flat fish, Protopterus, Ichthyophis. Proteus, Ambystoma, Axolotl, Siren, Alytes,
Hyla, Testudo, Chelone and Fresh Water Turtle, Sphenodon, Hemidactylus, Phrynosoma, Draco,
Chameleon, Eryx, Hydrophis, Naja, Viper, Bungarus, Crocodilus, Alligator, Archaeopteryx, Any
Flightless bird, Pavocristatus, Choriotisnigriceps, Ornithorhynchus, Macropus, Pteropus, Loris, Manis.
I11. Exercises in Genetics
1. Study of Drosophila: Culture of Drosophila, Life—cycle
2. ldentification of male and female Drosophila.
3. ldentification of wild and mutant (yellow body, ebony body, vestigial wings, white eye) of Drosophila.
4. Study of permanent prepared slides: Drosophila: sex comb, salivary gland chromosomes, and Barr
bodies.
5. Identification of blood groups (A, B, O and Rh Factor)
6. Numerical problems related to genetics.
IV. Project report on - Visit to Zoo/Sanctuary
Scheme of External Practical Examination
Time: 4 hrs. Max. Marks: 50 (External + Internal Practical)
1. Permanent Preparation 04
2. Spotting (1-8) 16
3. Excercises in Genetics 10
4. Live Zoology Report/Visit to Zoo /Tour to a sanctuary 06
5. Class record and attendance 04
Total 40
MJZ0O0-303 : araifire
AfSrdad AH: 50 RIGGR] 3d: 20
wfse: 02 T 4EHC
e :
1. GOl ARG AT HUSTI UIGY &I IySLIdl 1 B WR IAD [oF, BICUH , dlsal dqell
fefitea fawedl &1 STATT B UIeY & X WR SUIRT H forar S Aahar 2 |
2. B R I & YRAING B BT oGl Uiie gRAOeT § & dofl R aRiel & 98

fFReor 8 IRy gRA®T T BT
1 &1 Yers ARIUYr ud IeuaE
ESHTIT & WA /99 & Alsdellgs YohU BN gg &l NRad Uiy

1. GBIl UTeel &l ega—

g, vHifedr  UARAe  drdl,  dgEigeie, AT argear (Reel),  endis)
1 (Tufe #wel), Floreve /et a1 39 i FfH, FIcTw, Ulecd] Taardicd,
WiV, Uoflcw] g5l Svcgc) @Ioil+, goldl BOal, Whl-Isi+, 8HIeTcigery, BT, S®,

PIAfIITT, TRF EISSIfBRT TI97 qISUY, §IVY, BIBISord, Ulorley, Sfb3eRawd ardd
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uell, dqr fveew @ifvdieyy MR, Sif7eiRewE, 451w, TGS, &y, Yed! dic] @R
1. AR 9 v
1. ST BT JLTI: SiIdT — Tgh a2l Faed 1 STHBRT |
2. TR HIGT SIFIf%err ® Ugd
3. STl SAuRafid (el IRR, TaHT IRKR, AN UE, 9%he 3@ g el Ual IauRdfiia)
SIFIfHeT @Y uga™
IR FAGSH BT AT §I//err - Had i, AR Tl [UgH, qRB 9 A ORI
R el P ggar (A, B, O 9 Rh EFREB)I

J1 P aifd TR |

V. 134 Sarei Ruid / fafsarer &1 1/ WaRea &1 ]

qTal YTNRre 9T &1 Jroin

&

o o

g 4 °9< JAferHad 3AF : 50 (1 T TS IS udia)
1. ¥Rl IS 04
2. 9Tl @ yga™ g fewuft (1-8) 16
3. sga il A ™ 10
4. di1zd S[arst Ruid / fafsarer &1 SR1 / I\AaRv &1 ST 06
5. eIl Rars 3R SulRRera 04
AT 40
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Semester — IV

MJZOO0-401: Developmental Biology
Max. Marks: 75 Min. Marks: 30
Credit: 03 Time: 2% Hrs
Learning Outcomes: After the completion of the course, the student will be able to:
1. Review the events that lead up to fertilization
2. Analyze the stages and cellular mechanisms for cleavage and gastrulation and attain a basic conceptual
knowledge of regeneration.
3. Able to summarize implications of development and the mechanisms that intervene in developmental
alterations and the elementary idea of Stem Cells
Unit - |
1. Spermatogenesis: Formation of spermatid and spermiogenesis and structure of typical spermatozoa.
2. Oogenesis: pre vitellogenesis and Vitellogenesis.
a) [Egg: Introduction, egg membranes, and organization of egg polarity.
b) Types of eggs (alecithal, microlecithal, mesolecithal, megalecithal, Isolecithal, Telolecithal,
centrolecithal)
Comparison of spermatogenesis and oogenesis.
Fertilization: Activation of ovum, changes in the organization of the egg cytoplasm, significance of
fertilization.

B w

Unit-11
1. Cleavage: Definition, cleavage laws, types of cleavage (holoblastic, meroblastic), planes (meridional,
vertical, equatorial, latitudinal), and patterns (determinate and indeterminate). Significance of
cleavage, morulation, and blastulation.
2. Gastrulation: definition, fate maps, morphogenetic cell movements, the significance of gastrulation.
3. Regeneration Types- Morphollaxis and Epimorphic regeneration, regeneration abilities in different
animals. Amphibian limb regeneration.
4. Structure of Hen’s egg andextra-embryonic membranes in chick
Unit— 111
1. Placentation in Mammals: Definition, types, classification on the basis of morphology and histology,
functions of the placenta.
Metamorphic changes; hormonal regulation in Amphibians.
Teratogenesis: Teratogenic agents and their effects on embryonic development
. Stem cells: types and their importance (elementary idea).
eference Books:
e Scott F Gilbert. Developmental Biology. Sinauer Associates
e Lewis Wolpert. Principles of Development. Oxford University Press.
e Veer Bala Rastogi. Developmental Biology and Embryology.

MJZOO- 401: uRaelw Sfaat

arwm

wfee: 03 9 2% e
Shis—I

1. YERIUSTAT: YehTY] g1 Bl UfhdT TR Y[hTU[STA bl 0T 3R IhT0] Hl AT |
2. IrSo: MfACARMN 3R Ao R |
a) S URTY, JASdIsTect], ST e DI gadrhraTe |
b) IIEIHUBR (Tel¥iId, ATSHITII, AT, AT, JMSATTIITd, TalelNiierd,
RHENIPE)
3. ERIVGA 3181 3iSoi &I JeIl
4. T 3rve Afhav, v PIRMGT g & — Aed # URdad Auas &1 #&dl
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SHIs—II

1. fages - gRuw, faged & UaR (QoiWsll, FRqol Siwwsll), dd (aiffe srgerd) fawuEd
IR gurey fHftad vd affiftad, faae o1 #ecd, Jadb 9 9 DRS 9o |
2. AT : GRYTYT, GIIAT 3IRW, JBIRGIY AT, IRSATIT BT Hecd
3. IogHdT UPR — ARG g UUMRIbS JTogHad, A= Sl 4 Jaogvdd &
EHATY, IHIERT H UG JToGHI,
4, TG B IFS B HIDAT TAT Il bl dr8g YUy ferfcer
shIg—III
1. wfal d ORI | uRYIYT YR, ERaT 9 Afda] & MR IR GATHI0T, TR & B |
2. BIARY: SYIERI | BMIFS A as T |
3. CRICIOMRTE: RICNIE Yol 38 40T & f[d&rd iR S 999 |
4. TH PINEIY: YHR AR IAGT Az (RS fOAR) |
MJZO0-402: Animal Physiology
Max. Marks: 75 Min. Marks: 30
Credit: 03 Time: 2% Hrs
Learning Outcomes: After the completion of the course, the student will be able to:
1. Develop an idea of various physiological activities prevelant in animals with special reference to
mammals
2. Analyze and understand the complexity of the various systems
3. Summarize and write about the various physiological processes
Unit -1
1. Physiology of Digestion: nature of food stuff, Nutrition and Food requirements, various types of
digestiveenzymes and their digestive action in the alimentary canal, Metabolism - metabolic pathways
with reference to carbohydrates
2. Physiology of Respiration: comparison of respiration in different species, Mechanism of breathing,
exchange of gases, transportation of oxygen and carbon dioxide in blood, waste elimination, neural and
chemical regulation of breathing.
Unit— 11
1. Physiology of Circulation: Composition and function of blood, mechanism of blood clotting, heartbeat,
cardiac cycle, blood pressure, body temperature regulation
2. Physiology of Excretion: Kinds of nitrogenous excretory end-products (aminotelic, ureotelic and
uricotelic), role of liver in the formation excretory end products, functional architecture of mammalian
kidney tubule and formation of urine, hormonal regulation of water and electrolyte balance.
3. Physiology of Muscle Contraction: Functional architecture of skeletal = muscle, chemical and
biophysical events during contraction and relaxation of muscle fibers.
Unit— 111
1. Physiology of Nerve Impulse and Reflex Action: Functional architecture of a neuron, origin and
propagation of nerve impulse, synaptic transmission, spinal reflex arc, central control of reflex action.
2. Hormonal control of male and female reproduction and implantation, parturition and lactation in

mammals.

Reference Books:

C.D. Moyes and P.M. Schulte. Principles of Animal Physiology.

Schaums Outline of Human Anantomy and Physiology. 3rd Edition (Schaums Outline Series)

P.C. Withers. Comparative Animal Physiology. Thompson Publishing Co.

Knut, Schmidt-Neilson. Comparative Animal Physiology. Cambridge.

G.J. Tortora and S.R. Grabowski. Principles of Anatomy and Physiology. Harper Row Publishers.
Chaterjee. Human Physiology Vol. | & Il. Central Book Agency.
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MJZOO- 402: Si=q, SIfda!
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1. 9 SIfI@T © @ USRIl & UPia, 9o IR A @l Saeddhdy, O geR @

rad § SI18H 3R SMERATA § $9 &1 ura+ fohdl, Iamu=d — FEigisse & 9ad d aagay
g7 |
9T B BIAD] A= gotifcrl H sadq @1 gorn, s &1 fhar fafd, 990 &1 e7e, uer,
G Ao IR PEARS  AHgSHURTE, JMUNTIed, ad &I dfdl 3R
RS fafe =T |

ECg |

IREFROT D HIAD : Y& BT AT Ud B, Yo Whe &l hafdld, Tey Wed, ey
T , Nad qM, <fed o9 e
IS B SIFFDY: TSSO Jad Ioll ugrll & 3id IRl & ey #§ a5md 3 e,
R gadh Aferdl & fhaead Wod 1d 73 A, od IR fagd gl &1 gFiHe
INREE
el HAT D DIGDT - Dbt U &7 {harcAd WU, Ul TGl & Agad vd e
& IRM B ATl RIS Td Sig Hifdad gen

sD1s — 111
af~=@1 3mdw ua ufaacdt fovar @1 S ve e siffer o1 s wou, afser
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X Y4 HIGT UGS BT Bl §RT FR—IF0T 3R RO, Y9 3R KR H g7 S

MJZO0-403: Practical

Max. Marks: 50 Min. Marks: 20
Credit: 02 Time: 4 Hrs
1. Exercises in Developmental Biology

1. Study of the development of frog/toad with the help of:

Observation in Nature/ charts/ models/ digital techniques: Eggs, cleavage, blastula, gastrula, neurula,
tail-bud, hatching, mature tadpole larvae, metamorphic stages, toadlet /froglet.

2. Study of the development of chick with the help of

Whole mounts: 18 hrs, 21 hrs, 24 hrs, 33 hrs, 48 hrs, 72 hrs and 96 hrs. of incubation period embryos

3. Study of various fetal envelopes in a 10-12 day-old chick embryo (amnion, chorion, allantois, and

yolk sac).

2. Animal Physiology

1
2
3
4
5

. Counting of RBC in blood using Hemocytometer.

. Counting of WBC in blood using Hemocytometer.

. Estimation of Hemoglobin in human blood using Sahli’s haemoglobino meter.
. Estimation of haematocrit value in a blood sample.

. Study of Salivary amylase digestion under optimum conditions.

3. Embryo Lifting by Filter paper ring method.

Scheme of External Practical Examination

Time: 4 hrs. Max. Marks: 50 (External + Internal Practical)
1. Exercise in Developmental Biology 12
2. Exercise in Animal Physiology 11
3. Project Report 05
4. Record & Viva 04
Total 40
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MJZO0-403: yrfre
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Course Structure B.Sc. Biology — 111 Year

Zoology Semester V

Contact Min.
Paper Code hngﬁzggtuerre Hours Credits Total Marks l\'/\l/la?)lis Pass DE?:S:)”
P Per Week CIA | ESE Marks
MJZOO0O-501 | Molecular Biology 03 03 25 50 75 30 2% Hrs
MJZOO0-502 | Biochemistry and Ethology 03 03 25 50 75 30 2% Hrs
MJZOO0-503 | Practical 04 02 10 40 50 20 4 Hrs
Zoology Semester VI
Mizoo-601 | Seneral Immunology and 03 03 | 25 | 50 | 75 | 30 | 2%Hrs
Biotechnology
MJZ0O0-602 | Animal Ecology 03 03 25 50 75 30 2% Hrs
MJZ0O0-603 | Practical 04 02 10 40 50 20 4 Hrs
Semester -V
MJZOO-501: Molecular Biology

Max. Marks: 75 Min. Marks: 30
Credit: 03 Time: 2 % Hrs

Learning Outcomes: After completion of the course, the student should be able to: -

1. Review how DNA encodes genetic information and the causes and types of damage in DNA.

2. Explain the mechanisms associated with DNA repair & Gene expression at the level of Transcription.

3. Summarize and explain the events involved in protein synthesis and regulation of gene expression in
Prokaryotes.

Unit |

1 DNA Replication in eukaryotes (a semi-conservative mechanism), an elementary idea about
polymerases, topoisomerases, single strand binding protein, replication forks (Both unidirectional and
bidirectional), leading and lagging strands, RNA primers and Okazaki fragments.

2 DNA Damage: Causes (Spontaneous, chemical agent, radiation) and types of DNA damage.

Unit 11

1. DNA Repair& Mutation: Necessity of DNA repair, mistakes in DNA, Biochemical mechanism of
DNA repair: Direct repair, base excision repair, nucleotide excision repair, mismatch repair,
recombination.

2. RNA Transcription in both prokaryotes and eukaryotes: Transcription factors and machinery,
formation of initiation complex, transcription activators and repressors, RNA polymerases, elongation
and termination, RNA processing, RNA editing, capping, splicing, polyadenylation, structure and
function of different types of RNA, RNA transport.

Unit 111

1. Protein synthesis and processing in only eukaryotes: Concept about the flow of genetic information,
reverse transcription, raw material for protein synthesis, translation in prokaryotes, translation in
eukaryotes, differences in protein synthesis between prokaryotes and eukaryotes.

2. Regulation of gene expression in Prokaryotes:

a. Constitutive, inducible, and repressible gene expression.
b. Operons- coordinately regulated units of gene expression.
c. The lactose operon in E. coli: induction and catabolite repression.

Reference Books:

e Bruce Albert’s.Molecular Biology of the Cell.

e Gerald Karp Cell and Molecular Biology.

e Lodish et al. Molecular Cell Biology.
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e Lewin. Genes.
e J.D.Watson, N. H. Hopkins, J.W. Roberts, J. A. Steitz Molecular Biology of Gene.
e David Freifelder. Molecular Biology.

MJZOO0-501: 3] SifaaT

wfee: 03 HY: 2 %Hge
sms‘ —1

1. goRaed (e Jd-wfeard) d7) cHl ASiTAwfasia, diefiy, cgeirng, RiTa e
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RNA TSR 3R HSH Ths & IR H U IRME [T9R |
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WHRACH AR JHRACH & 41 YIS FLeluol H (R, U Feelvol &I Ny, 7gdrq arc=
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TbRarcd # SiF ifiaafs &1 e
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SRR — WWWW@HW

ATFESIT MR 59 S.PIel; SSHIH TS dherdifold U
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MJZOO0-502: Biochemistry and Ethology
Max. Marks: 75 Min. Marks: 30
Credit: 03 Time: 2% Hrs
Learning Outcomes: After the completion of the course the student will be able to:
1. Express the various components used in biochemistry.
2. Will be able to integrate Biochemistry and their application.
3. Speculate animal strategies and interaction and formulate the importance of behavior for survival.
Unit - |
1. Carbohydrate: Structure, function and significance. Oxidation of glucose through glycolysis, Krebs
cycle and oxidative phosphorylation
2. Lipids: Basic structure, function and significance. Beta Oxidation
Unit— 11
Proteins: Essential and non-essential amino acids, Structure, function and significance of Protein.
2. Definition, Structure and Classification of Enzyme, Mechanism of enzyme action, Specificity of
enzymes. Michael and Mentens equation of Enzymes
3. Factors affecting Enzyme Activity: pH, Temperature, Substrate concentration Enzyme Substrate
Inhibitors: Types of Inhibitors ‘Feedback Inhibition Allosteric Regulation and Inhibition
Unit — 111
Introduction and history of Ethology (Karl VVon Frisch, K. Lorenz, N. Tinbergen).
Concepts of Ethology: fixed action pattern, sign stimulus, motivation, imprinting and learning.
3. Methods of studying behaviour: Neuroanatomical, neurophysiological and neurochemical techniques.
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4. Definitions of Territory, Home range and core area - Role of pheromones (Scent Marking).
5. Social behaviour: Characteristics and advantages of social grouping with special reference to monkey.
Reference Books :

e Albert. L. Lehninger. Principles of Biochemistry

Lubert Styrer Biochemistry

Erice Conn, Paul StumpfOutlines of Biochemistry

B.D. Hames ,N.M. Hooper Instant notes Biochemistry

Voet, Voet and Pratt. Principles of Biochemistry

John Alcock. 1975.Animal Behaviour. Victor S. Lamoureux.

Reena Mathur.Animal Behaviour.Rastogi Publication.

Aubrey Manning. 1967. An Introduction to Animal Behavior.Cambridge University Press.

MJZOO0-502: Sid YA Ud ATdeTRSI
3fSrpdd 3id: 75 AdH 3iH: 30
#fse: 03 9g: 2% He
TPIS - |
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hIg — I
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5. AFol® 96 (§83 Gd H), 91 3 fAueran vg o4

>

MJZOO - 503: Practical
Max. Marks: 50 Min. Marks: 20
Credit: 02 Time: 4 Hrs
I. Molecular Biology
1. DNA extraction
2. Study of the following through photographs /chart /model
a. Structure of DNA (B and 2)
b. Structure of rRNA
c. Structure of tRNA (2D, 3D)
I1. Biochemistry
1. Qualitative analysis of carbohydrates (glucose, fructose, maltose, sucrose, lactose), Identification of
mono, disaccharides and starch in mixtures by Molisch’s test, Fehling test and Benedict’s test.
2. Qualitative analysis of presence of peptide or protein in the food sample using biuret test,
Xanthoprotein test.
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3. Qualitative analysis of presence of fat in the food sample using general test method using Sudan
dye and emulsification test.
111.Ethology
1. Study of phototectic response in tribolium.
2. Antennal grooming in cockroach.
V. Behaviour
Scheme of External Practical Examination

Time: 4 hrs. Max. Marks: 50 (External + Internal Practical)

1. Extraction of DNA 08
2. Exercise in Molecular Biology 06
3. Exercise in Biochemistry 10
4. Exercise in Ethology 06
5. Project Report 06
6. Record & Viva 04

Total 40

MJZOO - 503: yrfra
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3. gSM SI 3R NP HIA dH& & ST oxe A= w_eor Ay &1 SuarT
BB AIGT @ T H T DI IURART BT oD {Igeiyor |
1. ATGETRDI
1. 4 VSR ANG dHic BT JTTT
2. DB B T AT
IV. 93] SId8R W Ylolee Rurd

9Tal U 9Er &) v

T 4 " FfrHad 3db: 50 (qTaT T Iadied e udien)

1- Q). UA. U. BT TSI 08
2- 3] SHAPDT &1 I 06
3- g ™A BT A=A 10
4- HTABIR®T BT I 06
5- Yivide Ruid 06
6- ReIs X AifRgs wier 04

T 40
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Max. Marks: 75 Min. Marks: 30
Credit: 03 Time: 2% Hrs
Learning Outcomes: After completion of the course, the student should be able to:

1. Enumerate the role of different cells, effector molecules and effector mechanisms in Immunology and
understand the principles underlying various Immunotechniques

2. Analyze the steps involved in rDNAtechnologyn nd have an idea of hbridomas, M.C.As.

3. Appraise the significance of transgenic with reference to animal models, the principles and applications
of animal cloning along with ethical issues and understand basic DNA sequencing.

Unit -1

1. Immunology: Definition, types of immunity, innate immunity: physical and mechanical factors,
biochemical factors, cellular factors, genetic factors, and other factors, acquire dimmunity, cell-mediated
immunity, natural active immunity, artificial active immunity, passive immunity, natural passive
immunity, and artificial passive immunity.

2. Immunoglobulins: Introduction, basic structure of immunoglobulins, classes of immunoglobulins,
properties of immunoglobulins, functions of immunoglobulins, and types of immunoglobulins (IgG, IgA,
IgM, IgD & IgE): Structure of different classes of Igs, Hinge region, Light chain, heavy chain,
Proteolytic cleavage of antibody by papain and pepsin.

3. Cells and Molecules of the immune system:

Phagocytes, Basophils, Eosinophils, Mast cells, dendritic cells, T cells, B cells, Neutrophils.

4. Antigen — Antibody interactions: Precipitation reaction— Radial immunodiffusion; Agglutination

reaction—ELISA
Unit - 11

1 Recombinant DNA: Introduction, steps in the construction of rDNA (elementary idea).

2 Applications of Recombinant DNA technology.

3 Vectors for gene transfer: Ideal characteristics of vectors (plasmids, cosmids, phasmids, bacteriophages,
BAC, YACshuttle vectors).

4 Monoclonal antibodies, Hybridoma technology and its applications.

Unit — 111

1. P.C.Rand its applications

2. Transgenic animals and their uses in biotechnology.

3. Brief account of cloning; (i) Nuclear transfer techniques (ii) Cloning, mechanism and applications.

4. DNA sequencing (Maxam- Gilbert and Sanger sequencing method)

Reference Books:

1. lvan Roitt.Esential Immunology

2. Thomas.J. Kindt, Barbara. A. Osborne and Richard A. Goldsby. Kuby Immunology

3. Sandy. B. Primrose and Richard Twyman Principles of Gene Manipulation and Genomics

4. T.A.Brown Gene Cloning and D N A Analysis

5. Bernard R. Glick and Jack. J. Pasternak. Molecular Biotechnology: Principles and Applications of

SGCA/B.Sc.BIO (Zoology)/2023-24
Semester — VI

MJZOO0-601: General Immunology and Biotechnology

Recombinant D N A

MJZOO- 601: ufaxerr fasm<1 td oid da-ial

AfSrwdd AH: 75 AdH 3id: 30

dfse: 03 HY: 2%, © T
3PTE - |

1. RGN GRYN, URET & JdR, STud UoRe: 4ifde iR Jif¥e &R, Sia I9Ri-d

PRDB, AR BR®D, AARIB BRD AR I BRE, Aol TR, DHIRTH—HeIweS HfcReT,
Ui Afsha UfoRel, H4 |fsha uforer, fspa uferen, wapfae Mftpa gfoxen, ik oM
fspa afcRe |
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2. TRYATgfer: uRed, gRgArgfer @l el R, SRIANAGf & o, RN ®
0T, SRFAFAST & B AR Q*g"ll‘ﬂlglcﬂ"l @ UBR (IgG, 1gA, IgM, IgD&IGE): JMESITd &
=1 ool @1 WREAn B &3, gdel g9, IR SRae, 9ue iR uftad gRT Uil @
AIfcAfaIfied SRR |

3. UfCRET Yomell &1 HIRBNY 3R 370;

a) BRINECH, Slfthed, SIMRMIhed, W SIRGN, Seifcd dIf¥aN, & $I¥en, 6
HIRIBIY, LIt |
4. GEISM — UCHIS! SeNaRM® aul ufdfshar — NfSae SRAITSRIS; Telc-ed dfafhar—gferar
ELaERal

1. 7 oI SITAT: URRed, JRSYAY & o § =Ror (arerfies =) |

2. Y WA SIUAT WENfadl & ST |

3. oM WMIaRT & folv 3 daess ddex @1 aes fauman  (wnfes, oikvs, wIfEs,
JFIRATDS, U, TLTHTES dae) |

4. AFGAMS GeIdrelsl, BTsfssMl Uil iR 6 TR |

gl — 1l

2. QLHLaR. 3R S SIHANT

3. g 9y 3R Sig Wil ¥ I961 SuANT |

4. FAIT BT G faRoT; (i) JFlBR TIABR A1 (i) FAIT, IUANT

5. SIYAY R (Haaa—Tede SR IR Iehavr fafe)

JEIfad gEds:

1. gfoRen fasm, gen Sfa fagm= vd Sig Meiffral v ve wifedr, s oiF 3R & S uare

2. UfeReqT fag 1, geA A qn SIg ddb-Id] IR Tel ART HERATT HhTo

MJZOO0-602: Animal Ecology

Max. Marks: 75 Min. Marks: 30

Credit: 03 Time: 2% Hrs

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

1. Schematize the basic components of environment and their interaction.

2. Speculate the effect of environment on the distribution of animals and effect on human.

3. Analyse the sources of pollution and to understand the importance of biodiversity and its conservation.

Unit -1

1. Habitat Ecology: Basic concept of ecology, definition, types of ecology Concept of Habitat and Niche —
Differences between Microhabitat and Macro habitat.

2. Ecosystem- Biotic and abiotic factors, Homeostasis, Food chain, Food web, Trophic levels, Ecological
Pyramids, Energy flow and Productivity.

3. Zonation and Characteristics and faunaof:

a. Fresh water habitat: Lentic and Lotic systems and Ecological classification of freshwater.

b. Marine water habitat: Zonation of the sea and ecological classification of marine biota.

c. Estuarine Habitat and Zonation and ecological classification of estuarine fauna and its adaptations.

Unit-I1I

1. Population Ecology: Interspecies and intraspecies interactions.

2. Limiting Factors: Liebig’s law of minimum and Shelfords law of tolerance

3. Characteristics of natural communities: structure, composition, stratification, succession, concept of
monoclimax, diclimax, polyclimax, climatic and edaphic climaxes, periodicity, ecotonal communities,
ecological indicators.

Unit —111
1. Biogeochemical cycles: Biogeochemical cycles (nitrogen, carbon, and hydrogen and oxygen cycles).
2. Environmental Pollution and Management: Air, water, noise and soil pollution. Biodegradable and

non-degradable pollutants, Biomagnifications and Bioremediations.
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3. Importance of biodiversity, biogeographic zones of India. Hotspots, threats to biodiversity -
conservation of biodiversity. Principles of wildlife management, Protected Areas & Wildlife habitat in
India: wildlife sanctuaries, National Parks and Biosphere reserves in Rajasthan, IUCN categories,
endangered and threatened species of animals in India. Wildlife Protection Acts 1972 and Biological
Diversity Act (2002).

MJZOO- 602: 3] TTRReRIaT
AfSrepad AH: 75 RIGGE] 3dh: 30
wfee: 03 T 2%, °e
3hIg - |
1. yuiae aiRRefaal: aiRRefder o qa sm@uren, aRbmn, RRfa! & JeR 9gEr &R
QAT B TR — AShigface R APl TR & I FaR |
2. WIRRII@I T3 — Sifde 3R oifds HRe, BARCRE, T @, e d99, Siihed WK,
qiRRerfae fURife, Sofl Jarg iR Idresdr |
S 3R faReand &k i
A3 ur &1 IMaE® difed R oifed Red ik #18 a1 uiiRRerfae aFffexo |
HIAT ST A% AHG BT &G0 3R FHel Irel &7 arRRerfdd aeffavor |
W gafar iR IMeE iR Ui Sl &1 uiRRerfass affaxor ok gae srgder |
EEIEl
STt UTRReIfI®!: ARyt 3R ARy 3fd: fhar |
AT HRB: TART BT =ATH 94 AR Ak BT HeAedl BT a4
3. UIGidd FHarl &1 fIRvd: SR, Ge], WRIGRV, STRITBR, AFIFATGHRT I ST,
SEdATsHad, UldadsHad, Soarg iR Tsfhd aRAHY, SMaedhdr, UiRRefdd |qgm,
qiRReIfdd Fddd |
3H1s - 111

1. Jg—9—RNERMNS TP Sid—_MR—ME Th (TSSO, $ed AR BRI AR AladrerT
<I5h) |

2. UYTERYT YU 3R JEEEs aryg, S, & ok el uguer| qrifedsdd iR A dRrsisdad
fSU<Td Ugud, IRHRAhGIN iR IRIRARSTY |

3. YRA P o9 fafderdr, Sa—H{mfers e &1 78w | glcdie, S fafdyar @ forv war — g
fafderar &1 WRevT | YRAT § gUola U§eH, RIS e SR a=ueild efa & Rigiaw a=ueid
JHARTY, IMGRAT H LT I 3R FRIRGRR RSTd, IUCN SIORN, 9Rd H SRl Bl <o
3R FheURd US| a=goia AReT0T T 1972 iR Sifasd fafqerar s (2002) |

o T ow

=
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MJZO0-603: Practical

Max. Marks: 50 Min. Marks: 20
Credit: 02 Time: 4 Hrs
. Soil analysis

1. Determination of pH of soil.
2. Determination of soil moisture content.
3. Determination of water holding capacity of soil.
4. Determination of bulk density of soil.
5. Determination of specific gravity of soil.
1. Water Analysis
1. Determination of pH of water.
2. Determination of alkalinity of water.
3. Determination of acidity of water.
4. Determination of free carbon dioxide in water
5. Determination of DO of water

25



6. Determination of Chloride content of water
7. Fauna present in the given water body

SGCA/B.Sc.BIO (Zoology)/2023-24

Scheme of External Practical Examination
Max. Marks: 50 (External + Internal Practical)

Time:4 hrs.

1. Soil Analysis

2. Water Analysis

3. Class record and attendance
4. Viva

10
20
05
05

Total

MJZOO - 603: arafire

40

O wN e

N oo wN e

5
g
e
%

Scheme of External Practical Examination
Max. Marks: 50 (External + Internal Practical)

AdH 3 b: 20

H9g: 4°¢e

10
20
05
05

40
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