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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%            I 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 I 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: 2½Hrs. 

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 

 

 

 

 

 

  



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

4 

 

Course Structure for B.Sc. Biology – I Year 

 

Semester – I   
 

MJZOO-101- Cell Biology 
Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2 ½ 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– I 

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, osmosis. 

Unit – II 

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 – III 

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. Lodish, Berk, Zipursky, Matsudaria, Baltimore, Darnel. ‘Molecular cell Biology’ W. H. Freeman 

and Co. New York. 

2. Wayne. M. Becker, Lewis J. Cliensmith, Jeff Hardin ‘The World of Cell’ Pearson Publication 

Zoology Semester I 

Paper Code 
Nomenclature 

Of the Paper 

Contact 

Hours 

Per Week 

Credits 
Total Marks Max. 

Marks 

Min. 

Pass 

Marks 

Exam 

Duration 
CIA ESE 

MJZOO-101 Cell Biology 03 03 25 50 75 30 2½ Hrs 

MJZOO-102 Practical 02 01 0 25 25 10 4 Hrs 

Zoology Semester II 

MJZOO-201 
Invertebrate: Classification, 

structure and Special Features 
03 03 25 50 75 30 2½ Hrs 

MJZOO-202 Practical 02 01 0 25 25 10 4 Hrs 
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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 

 

 

MJZOO-101- 

75          : 30

03 :2 ½  

 & I 
1. dksf'kdk dk ifjp;% ;wdsfj;ksfVddksf'kdk ¼i'kqdksf'kdk½ dh fo'ks"krk,¡] çksdSfj;ksfVd vkSj ;wdsfj;ksfVd 

dksf'kdk vksa dh rqyukA 
2. dksf'kdk&f>Yyh% dksf'kdk f>Yyh v.kqvksa dh fof"k'Vrk] bdkbZ f>Yyh dh voèkkj.kkA  
3. flaxj vkSj fudksylu dk æo&ekst+sde‚My]f>YyhçksVhu dh lajpuk vkSj dk;Z: vfHkUu] ifjèkh; vkSj 

fyfiM&,a dj;qä f>Yyh çksVhuA 
4. IykTekf>Yyh dh fo'ks"kKrk& ekbØksfoyh] Mslekslkse] xSitaD'ku] VkbVtaD'ku] baVj&fMftVs'ku] 

cslybuQksfYMax] IykLeksMslesVk 
5. dksf'kdk&f>Yyh ifjogu% fuf"Ø; ifjogu] lqxefuf"Ø; ifjogu] Xywdkst vkSj lksfM;e dk ifjogu] 

lfØ; ifjogu]osfldqyjVªkaliksVZ] ,aMkslkbVksfll] ,DlkslkbVksfll] v‚LeksfllA 
 & II 

1. ekbVksd‚fUMª;k dh lajpuk vkSj tSotuu( bysDVª‚u ifjogu Jà[kyk vkSj ,Vhih v.kqvksa dk laÜys’k.kA 
2. Øksekslkse% lajpuk Økseksfuek] Økseksesjsl] Vsyksesjsl] çkFkfed vkSj ekè;fed ladqpu] ØkseSfVMA 

fo'kkyØksekslkse% i‚yhVhu vkSj ySEicz'kØksekslkseA xq.klw=laxBu% ;wØkseSfVu] gsVsjksØkseSfVu] U;wfDy;kslkse 

voèkkj.kkA 
3. ukfHkd% dsUnzd f>Yyh] dsUnzd eSfVªDl vkSj U;wfDy;ksyl dh lajpuk vkSj dk;ZA 
4. ykblkslkse] lsaVªhvksYl] cslyfudk;ksa] flfy;k vkSj d'kkfHkdk dh lajpuk vkSj dk;ZA 

 & III 

1. Mh,u, lajpuk] cgq:irk ¼,] ch] vkSj tsM çdkj½ 
2. vkj,u, lajpuk vkSj çdkj ¼,evkj,u,] vkjvkj,u, vkSj Vhvkj,u,½A 
3. dksf'kdkfoHkktu & ekbVksfll vkSj vèkZ lw=h foHkktuA fp;kLekVk dk xBu vkSj HkkX; vkSj ØkWflax 

vksoj dk egRo- 
4. dksf'kdkpØ vkSj mldk fu;=a.k ¼lkbfDyu vkSj lhMh ds dh Hkwfedk½ 

 

MJZOO-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. 

II. Exercises in Cell Biology 

1. Squash preparation of onion root tip for the study of mitosis. 

2. Study of Cell permeability. 

III. 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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(ii)  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 

                               

 

MJZOO-102- 

25          : 10

01 : 4  

I. lw{en'kÊrduhdsa% çdk'kh; lq"en'kÊ dk laxBu vkSj dk;Z fl)kar% foNsèku lq"en'kÊ vkSj ;kSfxd lq"en'kÊ 

II.  
1. ekbVksfll ds vè;;u dsfy, I;kt dh tM+dhuksd dk LDoS 'k rS;kj djukA 
2. dksf'kdk ikjxE;rk dk vè;;u- 

III. LFkk;hLykbM rS;kjh ds ekè;e ls fuEufyf[kr dk vè;;u djsa% 
1. LFkk;h  LykbM rS;kj djus dh lkekU; fofèk;k¡: ukjdksVkbts'ku( fQfDlax vkSj laj{k.k( èkqykbZ( vfHkjatu 

çfØ;k futZyhdj.k( la'kksnku vkSj lR;kiuk- 
2. vkscsfy;kd‚yksuh] lkbDyksIl@MsQfu;k 

IV. LFkk;h LykbMksa dk vè;;u& lelw=h foHkktu] vèkZlw=h foHkktu] cjZ  'kjhj] fo'kkyxq.klw= 

¼i‚yhVhu@ySacz'k½] dksf'kdk vaxd ¼pkVZ@QksVksxzkQ½ 
V. rkts ikuh ds thoksa dh lw{etkap ij ifj;kstuk fjiksVZA 

1.      04 

2. 04

3. 04

4. 04 

5. 05  

6. 04 

                                                     25 
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Semester – II 

 

MJZOO-201: Invertebrate: Classification, structure and Special Features 
Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2 ½ 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 – I 

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 – II 

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

pseudopodia. 

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

3. Coelenterata: Polymorphism, Corals and Coral reefs 

4. Platyhelminthes: Parasitic adaptations- Morphological and Physiological 

5. Aschelminthes: Life cycle of Ascaris and its Economic Importance. 

Unit - III 

1. 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. 

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

4. Echinodermata: Water vascular system and its function. Unique features of Bipinnaria and Auricularia 

Larva 

 

MJZOO– 201 : :
75          : 30 

: 2 ½

I 
lHkh lewg¨a dk lkekU; y{k.k v©j mudk oxÊdj.k oxZ Lrj rd mnkgj.k lfgr mudh tSo fofo/krk] 

vkÆFkd eºRo nsrs gq, 

1. ]tuu ijr ¼nfod¨jdh] frd¨jdh½]  

lefefr¼vlefefr] jsfM;y] ckÃj¨fM;y] lÆiy f}is{kh¸½] xqgk ¼nsgxqgk] vÁxqgk ] dwVÁxqgk]  nh.kZxqgk] 

,UVhj¨fly¨e½] fo[kaMu¼lk/kkj.k] e/;o;ork½ v©j Hkwz.kfodkl ¼CykLV¨i¨j dk Hkfo“; &Á¨V¨LV¨e] 

M~;qj¨LV¨e ½ 

2. ] iSjkt¨vk] esVkt¨vk] ;esVkt¨vk v©j laxBu d¢ Lrj ¼d¨f‘kfd; mRrdh; ] 

vax ] vax Á.kkyh½ 
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3. & iap txr ladYIuk] f}i{kh; v©j f=d¨.kh; 'kCnkoyh 

4.  % fofHkUu la?k¨ d¢ eq[; y{k.k v©j mudk oxZLrj rd oxÊdj.k % Á¨V¨t¨vk] 

i¨fjQ¢jk] flysUVsjsVk] ,Ld¢fYeaFk] IysfVfgfYeaFk] ,usfyMk] vkFkz¨i¨Mk] e¨Yldk] bdkbu¨MeZsVk 

II

1. & Átuu( vySfxd] ySafxd½ v©j xfr d¢ rfjd¢% flfyvjh] d‘kkfHkdk v©j dVikn  

2. % daVd% dSyd¢fj;l daVd] flfyf"k;l daVd ] uky ra= ] ,sldkWu] lkbdkWu] Y;wdkWu vkSj 

jsxkWu 

3. % cgq#irk] d¨jy v©j d¨jy fj¶l  

4.  % ijthoh vuqdwyu& 'kkjhfjdh v©j dkf;dh 

5.  % ,Ld¢fjl dk thou pØ v©j mldk vkÆFkd eºRo  

 III

1 % d¢pq, dk Átuu] xfr d¢ rjhd¢% lhVh v©j iSjki¨fM;k 

2  ,esVkckWyl] gsehesVkckWyl ,oa gksyksesVkckWyl 

% thou pØ] tkfr O;oLFkk v©j mld¢ vkÆFkd eºRo isjhisVLk dh vuwBh fo‘ks“krk,sa  
3 % ikn v©j dop] xsLVhi¨Mk esa ¼ik;yk½  orZu   

4 ty laogu ra= v©j bld¢ dk;Z] fcfiusfj;k v©j vkWfjD;qyfj;k ykokZ dh vuwBh fo‘ks“krk,s  

1. ,l- ,l- tSu] 2017] vd” ks:dh dh lajpuk ,oa dk;Z] lh- ch- ,p-] t;iqj

2. dkgyh vkSj =hxquk;r] 2017] vd” ks:dh lajpuk çdkj] vkj- ch- Mh-] t;iqj 

 

MJZOO – 202: Practical 
Max. Marks: 25          Min Marks: 10 

Credit: 01           Time: 4 Hrs 
I. Permanent preparations: Gemmules and spicules in sponges, Obelia colony 

II. Study of invertebrate types. 
1. Porifera:   Leucosolenia, Euplectella, spongilla 

2. Coelenterate: Physalia, Gorgonia, Pennatula, Sea anemone. 

3. Ctenophora: Any Ctenophore 

4. Platyhelminths: Taenia, Fasciola, Planaria 

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

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

7. Mollusca: Chiton, Pinactida, Dentalium, Nautilus   

8. Echinodermata: Pentaceros, Echinus, Cucumaria, Antedon. 

III. 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 

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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MJZOO – 202:  

25          : 0 

: 4 

1. iw.kZ ekm.V rFkk laxzkgy; izn'kksZa ds lUnHkZ esa ;fn dksbZ izk.kh miyC/k u gks rks buds LFkku ij fp=] 

Nk;k&fp= ekWMy ;k fMftVy rduhdh dk mi;ksx fd;k tk ldrk gSA v/;;u esa oxhZdj.k] funkuh; 

y{k.k o fVIif.k;k¡ lfEefyr gSA 

2. vH;kFkhZ izk;ksfxd d{kk esa fd;s x;s dk;Z dk C;kSjk j[ksaxsA 

I. 

1. LiUt esa tse;wy vkSj LihD;wy] vkscsfy;k dksyksuh 

2. 

a.  Y;wdkslksysfu;k] ;qIysDVSyk] LiksaftYyk 

b.  Qkblsfy;k] ,ylkb;ksfu;e] xksjxksfu;k] iSusVqyk] lh ,uheksu]  

c.  dksbZ Hkh VhuksQksj 

d. &Vhfu;k] Qsflvksyk] Iysusfj;kA 

e. &gsVsjksusjhl]] ,QzksMkbV] dhVksIVsjl] iksyhxksjfM;l] isjhisV~lA 

f. fyeqyl] LikbMj] lsUVhihM] feyhihM] ;qisxsjl] Øsc] esfUVl] ykWdLV]  

g.  dk;Vu] iyZ vkWbLVj] MsUVsfy;e] ukWVhylA 

h.  isaVkfljkl] bdk;ul] dqdqesfj;k] ,UVhMkWuA  

II. 

1. fVªisukslksek] ,YQhfM;e ¼iksfyLVksesyk½] IykTeksfM;e] iSjkehf'k;e] f}foHkktu ,oa la;qXeu 

n'kkZrs iSjkehf'k;e] okWVhZlSykA 

2. lkbdkWu dk vuqnS/;Z o vuqizLFk ifjPNsn] dafVdk;sa] LiksfUtu rUrq 

3. lhysUVªVk vkscsfy, dkWyksuhA  

4. fejkflfM;e] LiksjksflLV] jsfM;k ,oa ljdsfj;k ykokZ Qkflvksyk LdksysDl] Vhfu;k ds 

ifjiDo ¼xzsfoM½ [k.M] flLVhldlZ ykjok  

5. owpsjsfj;k] Mªsdudqyl 

6. ØLVsfl;u ykokZA 

7. XyksfpfM;eA 

1. 05

2. 10 

3. 06  

4. 04 

       25 
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Course Structure for B.Sc. Biology - II Year 

 

Semester- III 

 
MJZOO-301: Classification, Structure, and Special Features of Chordates 

Max. Marks: 75          Min. Marks: 30 

Credit: 03            Time: 2 ½ Hrs 
Learning Outcomes: After completion of the course, the student will be able to:  

1. Describe unique characters of Urochordates, Cephalochordates, Pisces, Amphibians, Reptiles, Aves, and 

Mammals. 

2. Analyze the ecological role and special features of different groups of chordates.  

3. Summarize the diversity of chordates. 

Unit I 
1. Three basic Chordate characters. Classification and characters of phylum chordata (excluding extinct 

forms) up to classes (up to subclass in mammals). 

2. Habit, habitat, external features and anatomy of Herdmania (excluding development) 

3. Ascidian’s tadpole larva and its Metamorphosis, 

Unit II 

1. Habit, habitat, external features and anatomy of Branchiostoma (excluding development) 

2. Habit, Habitat and Salient features of Petromyzon and Ammocoete larva. 

3. Pisces – Scales (Placoid, cosmoid, ganoid, cycloid and ctenoid) and fins, Migration (Anadromous, 

catadromous, amphidromous, potamodromous and oceanodromous), electric organ and parental care in 

fish. 

4. Amphibia - Adaptations for amphibious life, Parental care, Neoteny, and Paedogenesis 

Unit III 

1. Reptilia –Venomous and non-venomous snakes, Poison apparatus/venom gland, biting mechanism in 

snakes, snake venom. 

2. Aves–flight adaptations, perching mechanism, migration, types of feet, beaks, and feathers in birds. 

3. 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. 

 

  

Zoology Semester III 

Paper Code 
Nomenclature 

Of the Paper 

Contact 

Hours 

Per Week 

Credits 
Total Marks Max. 

Marks 

Min. 

Pass 

Marks 

Exam 

Duration 
CIA ESE 

MJZOO-301 
Classification, Structure and 

Special Features of Chordates. 
03 03 25 50 75 30 2½ Hrs 

MJZOO-302 Genetics and Evolution 03 03 25 50 75 30 2½ Hrs 

MJZOO-303 Practical 04 02 10 40 50 20 4 Hrs 

Zoology Semester IV 

MJZOO-401 Developmental Biology 03 03 25 50 75 30 2½ Hrs 

MJZOO-402 Animal Physiology 03 03 25 50 75 30 2½ Hrs 

MJZOO-403 Practical 04 02 10 40 50 20 4 Hrs 
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MJZOO-301: 

75         : 30

03  2 ½

I

1. dkWMsZVk d¢ Áeq[k rhu y{k.kla?k dkWMZsV d¢ y{k.k ,oa oxÊdj.k ¼foyqIr Ádkj ä d¨ N¨M+dj½ oxZ rd 

¼Lrfu;¨a esa mioxZ rd½ 

2.  dh ÁÑfr] vkokl] ckâ; vkdkfjdh rFkk vkarfjd lajpuk dk v/;u ¼ifjo/kZu N¨M+dj½ 

3.  ykokZ ,oa mldk dk;kZraj.k 

II

1. czkfUpvksLVksek dh ç—fr] vkokl cgk vk—fr rFkk vkrfjd ljpuk dk v/;;u ¼ifjo.kZ NksMdj½ 
2. isVªksek;tksu vkSj vEeksdks,V ykokZ dh ç—fr] I;kZokl vkSj eq[; fo”ks’krk,aA 
3. ehu & eNyh esa “kYd ¼IysdkWbM] dk WLekWbM] xSukWbM] lkbDykW;M vkSj VhukWbM½ vkSj ia[k] çoklu 

¼IysdkWbM] dkWLekWbM] xSukWbM] lkvDykW;M vkSj dsVsukWbM ¼vkSj ia[k] çoklu ¼,ukMªksel] dSVkMªksel] 

,fEQMªksel] iksVkeksMªksel vkSj vks”kuksMªksel½] fo|qr vax vkSj iSr`d j{k.k 
4. mHk;pj & mHk;pj thou] iSr`d j{k.k] fu;ksVsuh vkSj isMkstsusfll ds fy, vuqdwyu 

III

1. ljl`i & fo’kSys vkSj xSj fo’kSys lkai] tgj midj.k @ tgj xzafFk] lkaiksa esa dkVus dk ra=] lkai dk 

tgjA  
2. i{kh& if{k;ksa esa mM+ku vuqdyu] cSBus dh O;oLFkk] çoklu] iSjksa ds çdkj pksap ds çdkj vkSJ ia[kA 
3. Lru/kkjh & Lrj/kkfj;ksa eS narfou;”k vkSJ pexknM+ esa nkar fudyuk] bdksyksds”ku 

 

 

MJZOO-302: Genetics and Evolution 

Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2 ½ 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 I 
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 II 
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. 
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Unit III 
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). 

3. Variations, Isolation and Adaptations and their role in evolution. 

4. Study of extinct forms: Dinosaurs, Archaeopteryx. Geological time scale (Basic idea). 

Reference 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.5th Edition. Jones & Bartlett 

Student Edition. 

 

 

MJZOO– 302

75 : 30

03 : 2 ½

I

1. esaMyokn & esaMy ds fl)kar] esaMy ds fl)karksa ds vuq ç;ksx] viuq oaf”kdrk dk xq.klw= fl)kar( lVu 

& cksosjh½] oa”kkuqØe iSVuZ] çHkqRo dh ?kVuk] ekuo esa oa”kkuq Øe iSVuZ] egRo vkSj orZeku fLFkfrA 

2.  xq.klw=h; mRifjorZukas dk oxhZdj.k] LFkkukUrj.k] izfrykseu] foyksiu o f}xq.ku] 

xq.klw=h; la[;kvksa esa fHkUurk,a vxqf.krk] f}xqf.krk] cgqxqf.krk] vlqxqf.krk] lqxqf.krk o cgqf/klw=rk 

3. izfof"V lClfVV~;w'ku Ýsef'kQV] fellsUl ,oa ukWulsUl 

II

1. ] &   fyadstlewg] 

ØkWflaxvksoj ds çdkj] es;ksfVd ØkWflaxvksoj dkra=] ØkWflaxvksoj ds çdkj] dkWflaxvksoj dk egRoA

2. iwjdthu] lEiwjdthu] MqfIydsVthu] ifiLVkfll] fujks/kkRed vkSj 

iks;ekWfQZdthuA eYVhiy,yhYl% ifjHkk’kk] ,ch vkSJ Drlewg vkSJ ekuo esa vkj,pdkjd vkSj mudk 

egRoA  

3. dksf'kdk nzO;h vkuqokaf'k dh lkbVksIykfTed bugsfjVsal dh fo’ks"krk,¡( iSjkehf’k;e esa dIik d.k /kksa?ksesa 'kSy 

dk dqMfyrA  

4. izdkj (XX- XY, XX-XO, ZZ-ZW) MªkslksfQyk vkSj tsfudla rqyu fl)kar esa baVjlsDl 

vkSj lqijlsDl] [kqjkdeq vkotkA 
III 

1. & ySefdokn] uo & ySefdokn] MkfoZuokn] o uo&MkfoZuokn] 

tSo & fodkl ds izek.kA 

2.  ¼foHksndh; iztuu½] tSo fodkl dk vkuqokaf'kdh; vk/kkj] iztkfrdj.k( ,yksisfVªd] 

flEisfVªd] isfjiSfVªd½A  

3. ,aoe mn~fodkl esa mudh Hkwfedk 

4.  % Mk;ukslksj] vkfdZ;ksIVsfjl] ft;ksykWftdy Vkbe Ldsy ¼laf{kIr tkudkjh½ 

1. d¨f‘kdk foKku ,oa vuqokaf‘kdh & ,l d¢ ‘kekZ ,oa ih d¢ x¨;y lh ch ,Pk Ádk‘ku 
2. Ák.kh fofo/krk ,oa m)fodkl- MkW jaxk tSu ,oa lkguh vkj ch Mh Ádk‘ku 
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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. 

II. 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. 

III. Exercises in Genetics 

1. Study of Drosophila: Culture of Drosophila, Life–cycle 

2. Identification of male and female Drosophila. 

3. Identification 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 

 

 

MJZOO–303 :  

50 20

02 4 

1. lEiw.kZ vkj¨i.k rFkk laXkzgky; Ákn‘kZ dh miyC/krk u g¨us ij mud¢ fp=] Q¨V¨XkzkQ ] ekWMy rFkk 

fMftVy fodYi ä dk mi;¨x d¨ Ákn‘kZ d¢ LFkku ij mi;¨x esa fy;k tk ldrk Gs 

2. Nk= iwjs o“kZ d¢ Ák;¨fxd dk;Z dk ys[kk Ák;¨fxd iqfLrdk esa djsaxs rFkk Ák;¨fxd ijh{kk d¢ le; 

fuj{k.k gsrq Ák;¨fxd iqfLrdk ÁLrqr djsaxs 

I. 

gMZekfu;k ds LihD;wYl, ysfc;¨ d¢ lkÃDy¨ÃM ‘kYd, ?kjsyw pwgs dh jsf[kr isf"k;k¡ 

II. ‘

csy¨ukWXykll] ,lhfM;k] ,e¨lhV ykokZ] isVª¨ekbtkWu] feDlhu Tkkbthuk ¼fLQukZ½] VkWjihM¨] 

dkbehjk] ,lhisUlj] ,eh;k] ysihM¨LVh;l, ysch;¨] ,UX;qbyk] fgIi¨dSEil] ,Dl¨lhV~l] ,dhful] ¶ySV 

fQ'k ¼pifV eNyh½] Á¨V¨IVsjl] bfDFk;¨fQl ;k vU; va/k Ñfe] Á¨fV;l] ,fEcLV¨ek] ,Dl¨y¨Vsy] 

lkbjsu] ,yhVl] gkbyk] VsLV~;wV¨]  dhy¨u] ènqty dNqvk] LQhu¨MkWu] gsehMsDVkbyl] Ýkbu¨l¨ek] Mªsd¨] 

dSfefyvkWu] ,fjDl] gkbMª¨fQDl] uktk] okbij] caxsjl] Ø¨d¨fMyl] ,fyxsVj] vkÆdv¨IVsfjDl] /kkod 
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i{kh] iSo¨ fØLVsVl] d¨fj;¨V~l fufxzlsIl] vkWÆuFksfjadl] eSØ¨il] pexknM+] ykWfjl] "kYdh phaVh [k¨j  

III. 

1. MªkslksfQyk dk v/;;u% thou & pØ rFkk lao/kZu dh tkudkjhA 

2. uj o eknk MªkslksfQyk dh igpku 

3. taxyh mÙkifjofrZr ¼ihyk 'kjhj] ,cksuh 'kjhj] vo'ks"kh ia[k] lQsn vk¡[k o vo'ks"kh ,cksuh mÙkifjofrZr½ 

MªkslksfQyk dh igpku 

4. LFkk;h LykbM~l dk v/;;u% MªkslksfQyk % lsDl dkWEc] ykj xzUFkh xq.klw=] ckjdk; o ekuo xq.klw= 

5. jDr lewgks dh igpku ¼A, B, O o Rh dkjd ½A 

6. vkuqokaf'kdh ls lEcfU/kr vafdd leL;k,¡A 

IV.  

 

1.                                    04 
2.       16 
3. 10 
4. 06 
5.         04  

            40 
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Semester – IV 
 

MJZOO-401: Developmental Biology 
Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2 ½ 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 - I 

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) 

3. Comparison of spermatogenesis and oogenesis. 

4. Fertilization: Activation of ovum, changes in the organization of the egg cytoplasm, significance of 

fertilization. 

Unit – II 

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 – III 

1. Placentation in Mammals: Definition, types, classification on the basis of morphology and histology, 

functions of the placenta. 

2. Metamorphic changes; hormonal regulation in Amphibians. 

3. Teratogenesis: Teratogenic agents and their effects on embryonic development 

4. Stem cells: types and their importance (elementary idea). 

Reference Books: 

 Scott F Gilbert. Developmental Biology. Sinauer Associates 

 Lewis Wolpert. Principles of Development. Oxford University Press. 

 Veer Bala Rastogi. Developmental Biology and Embryology.  

 

MJZOO– 401: 

75          30

03 2½   

I

1. 'kqØk.kqtuu% 'kqØk.kq cuus dh çfØ;k vkSj “kqØk.kqtuu dk fuekZ.k vkSj 'kqØk.kq dh lajpukA 
2. vaMtuu% çhfoVsykstsusfll vkSj foVsykstsusfllA 

a) vaMk% ifjp;] vaMsdhf>Yyh] vkSJ vaMs dh /kzqorkdklaxBuA 
b) vaMksdsçdkj ¼,yslhFky] ekbØksyslhFky] eslksyslhFky] esxkyslhFky] vkblksyslhFky] VsyksyslhFky] 

lsaVªksyslhFky½ 
3. 'kqØk.kqtuu vkSJ vaMtuu dh rqyuk  
4. fu"kspu% v.M lfØ;.k] v.M dksf'kdk nzO; ds & laxBu esa ifjorZu fu"kspu  
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II

1. ifjHkk"kk] fonyu ds izdkj ¼iq.kZHkath] lEiw.kZ va‘kHkath½] ry ¼js[kkaf‘kd vuqyEc½ fo“.kqorh; 
v{kkjh;  oizk#i fuf‘pr ,oa vfuf‘pr] fonyu dk egRo] rwrd Hkou o dksjd HkouA  

2.  % ifjHkk"kk] laHkkfor vkjs[k] vdkfjdh; xfr;k] xSLVªykHkou dk egRo 

3.  eksjQksysfDll o ,iheksjfQd iqu#)Hkou] fofHkUu tUrqvksa esa iqu#)Hkou dh 

{kerk,] mHk;pjks esa ikn iqu#)Hkou] 

4. ewj[kq ds vaMs dh ljpuk rFkk pwta dh ckg; Hkzw.kh;q% f>fYy;ka 

III

1. ifjHkk"kk izdkj] lajpuk o vkSfrdh ds vk/kkj ij oxhZdj.k] vijk ds dk;ZA 

2. dk;karj.k( mHk;pjksa esa gkeksZuy fofu;euA 

3. VsjkVkstsusfll% VsjkVkstsfud ,tsaV vkSJ Hkzw.k ds fodkl ij muds çHkkoA 

4. LVse dksf'kdk,¡% çdkj vkSj mudk egRo ¼çkjafHkd fopkj½A 

 

MJZOO-402: Animal Physiology 

Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2 ½ 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 – I 

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 – II 

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 – III 
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. I & II. Central Book Agency. 
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MJZOO– 402: 

75          30 

03  2½ 

– I 
1. % [kk| inkFkksZa dh ç—fr] iks’k.k vkSj Hkkstu dh vko';drk,a] fofHkUu çdkj ds 

ikpu ,a tkbe vkSj vkgkjuky esa mu dh ikpu fØ;k] p;kip; & dkcksZgkbMªSV ds lanHkZ esa p;kip; 

iFkA   
2. 'olu dh dkÆ;dh fofHkUu çtkfr;ksa esa 'olu dh rqyuk] 'okl dh fØ;k fof/k] xSlksa dk vknku] çnku] 

jDr esa vkSDlhtu vkSj dkcZukbM~ vkWSlkbMdkifjogu] vif’k’VmUeqyu] 'okl dk raf=dk vkSj 

jklk;fud fofu;euA   
– II

1.  % jDr dk laxBu ,oa dk;Z] jDr Lda/ku dh fØ;kfof/k] án; Lianu]  ºn; 

pØ ] jDr nkc] nSfgd rki fu;eu 

2. % ukbVª¨tu ;qDr mRltÊ inkFk Z̈ d¢ var mRikn¨a d¢ fuekZ.k~ esa ;Ñr dh Hkwfedk] 

Lru/kkjh oD̀d ufydk dk fØ;kRed Lo#i ,Oka ew= fuekZ.k] ty v©j fo|qRk ?kVd ä dk gke¨Zuh; 

fu;eu 

3.  % dadky is"kh dk fØ;kRed Lo#i] is"kh rUrqv ä d¢ ladqpu ,oa f'kfFkyu 

d¢ n©jku g¨us okys jklk;fud ,oa tSo Hk©frdh; ?kVuk,sa 

– III 
1. % ,d ra=hdk d¨f"kdk dk fØ;kRed Lo#i] rfU=dk 

vkosx vmRifRr ,oa laogu] ;qXekuqcU/ku Ás“k.k] es# ÁfrorÊ pki] ÁfrorÊ fØ;k  d¨ d¢Uæh; fu;U=.k 

2.  dk gkWe¨Zu¨ }kjk fu;U=.k v©j vkj¨i.k] Álo v©j Lrfu;¨a esa nqX/k L=ko 

 

MJZOO-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. Counting of RBC in blood using Hemocytometer. 

2. Counting of WBC in blood using Hemocytometer. 

3. Estimation of Hemoglobin in human blood using Sahli’s haemoglobino meter. 

4. Estimation of haematocrit value in a blood sample. 

5. 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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MJZOO-403: 

50                        : 20

02 4

I. 

1- esa<+d@ VksM dh Hkzw.kdh dk fuEu lgk;rk ls v/;;u

izd`fr esa v/;;u@miyC/k lajf{kr lkexzh@pkVZ@ekWMy@fMfTkVy rduhdh % v.Ms] fonyu] dksjd] 

xsLVªwyk] U;w#yk] iqPN dfydk] LQqVu ifjiDo VsMiksy ykokZ] dk;kUrj.k voLFkk,W] f'k'kq Hksd@f'k'kq 

esa<+dA 

2. iw.kZ ekm.V% 18 ?k.Vs] 21 ?k.Vs] 24 ?k.Vs] 33 ?k.Vs] 48 ?k.Vs] 72 ?k.Vs o 96 ?k.Vs ds Hkwz.k dh voLFkk,¡A 

3. 10 ls 12 fnu ds pwtk Hkwz.k dh Hkzw.kh; f>fYy;ksa dk v/;;u ¼,efu;ksu] dkWfjvksu ,ysuVksbl] ;kSd & 

lSd½ 

II. 

1. jDr Áfrn‘kZ esa yky jDr d¨f‘kdkv ä dh x.kuk 

2. jDr Áfrn‘kZ esa ‘osr jDr d¨f‘kdkv ä dh x.kuk 

3. jDr Áfrn‘kZ esa ghe¨Xy¨fcu dk ekiu  

4. jDr Áfrn‘kZ esa fgesV¨fØV osY;w dk ekiu 

5. ykj esa ,ekbyst ikpu dh fof/k 

III. 

1-        12 

2-        11

3-        05

4-      04
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Course Structure B.Sc. Biology – III Year 

 

Semester –V 
 

MJZOO-501: Molecular Biology 
Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2 ½ 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 I 

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 II 

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 III 

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: 

 Bruce Albert’s.Molecular Biology of the Cell. 

 Gerald Karp Cell and Molecular Biology. 

 Lodish et al. Molecular Cell Biology.  

Zoology Semester V 

Paper Code 
Nomenclature 

Of the Paper 

Contact 

Hours 

Per Week 

Credits 
Total Marks Max. 

Marks 

Min. 

Pass 

Marks 

Exam 

Duration 
CIA ESE 

MJZOO-501 Molecular Biology 03 03 25 50 75 30 2½ Hrs 

MJZOO-502 Biochemistry and Ethology 03 03 25 50 75 30 2½ Hrs 

MJZOO-503 Practical 04 02 10 40 50 20 4 Hrs 

Zoology Semester VI 

MJZOO-601 
General Immunology and 

Biotechnology 
03 03 25 50 75 30 2½ Hrs 

MJZOO-602 Animal Ecology 03 03 25 50 75 30 2½ Hrs 

MJZOO-603 Practical 04 02 10 40 50 20 4 Hrs 
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 Lewin. Genes. 

 J. D. Watson, N. H. Hopkins, J.W. Roberts, J. A. Steitz Molecular Biology of Gene. 

 David Freifelder. Molecular Biology. 

 

MJZOO-501: 
75 30

03 2 ½

– I 
1. ;wdsfj;ksV~l ¼,d v/kZ&:f<+oknh ra=½ nksuksa esaMh,u,çfr—fr] iksyhejst+] Vksiksbtksesjst+] flaxy LVªSaM 

ckbafMax çksVhu] çfr—fr QksDlZ ¼;wfuMk;jsD'kuy vkSj fcMk;jsD'kuy nksuksa½] yhfMax vkSj ySfxaxLVªSaM~l] 

RNA ,çkbej vkSj vksdktkdh VqdM+s ds ckjs esa ,d çkjafHkd fopkjA  
2. DNA {kfr% dkj.k ¼lgt] jklk;fud,tsaV] fofdj.k½ vkSj DNA {kfr ds çdkjA 

II 
1. DNA fjis;j vkSJ mRifjorZu% DNA fjis;j dh vko';drk] DNA esa] DNA Mk;jsDV fjis;j] csl 

,Dlfdflvksa fjis;j] uqDysvksVhMs ,dlfdflvksa fjis;j] feleSp fjis;j jsdkWfEcus'kuA 
2. çksdSfj;ksV~l vkSj ;wdsfj;ksV~l nksuksa esa RNA çfrys[ku% çfrys[ku dkjd vkSj e'khujh] çkjaHku lafeJ dk 

ljdkxBu] çfr ys[kul fØ; drkZ vkSj neu drkZ] iksyhejst+] c<+ko vkSj lekfIr] ,fMfVax ] 

dSfiax]fLIyflax] iksY;knsuhys'ku] fofHkUu çdkj dh lajpuk vkSj dk;Z RNA dk RNA ifjoguA 

III 
1. dsoy ;wdsfj;ksV~l esa çksVhu la'ys"k.k vkSj çlaLdj.k  vkuqoaf'kd tkudkjh ds çokg ds ckjs esa voèkkj.kk] 

fjolZ VªkalfØI'ku] çksVhu la'ys"k.k dsfy, j‚ eVsfj;y] çksdSfj;ksV~l esa vuqokn] ;wdsfj;ksV~l esa vuqokn] 

çksdSfj;ksV~l vkSj ;wdsfj;ksV~l ds chp çksVhu la'ys"k.k esa varj] çksVhu la'ys"k.k dk fu"ksèk] vuqokn çksVhu 

vkSj çksVhu dk iksLV&Vªka lys'kuy çlaLdj.kA 

2. çksdSfj;ksV~l esa thu vfHkO;fä dk fofu;eu% 

a. dksaLVhVwfVos] çjhu ,oa lankZeu thu ,Dlçs'ku 

b. v‚isjksUl & D;wfjukVsyh jsxqysVsM ;wfuV~l Q‚j thu ,Dlçs'ku 

c. ykDVksls vksisjksa bu b-dksyh( baMD'ku ,aM dsVkcksfyd jsçs'ku 

 

 

MJZOO-502: Biochemistry and Ethology 
Max. Marks: 75           Min. Marks: 30 

Credit: 03           Time: 2 ½ 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 - I 

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 – II 

1. 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 – III 

1. Introduction and history of Ethology (Karl Von Frisch, K. Lorenz, N. Tinbergen). 

2. 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 : 

 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. 

 
 

MJZOO-502: 
75

½

– I 
1.  % lajpuk] dk;Z ,oa egRo  Xy¨vkbd¨ykbfll }kjk Xywd¨t dk vkDlhdj.k] Øsc pØ ,oa 

vkDlhdkjd QkWLQ¨fjyhdj.k   

2.  % lajpuk] dk;Z ,oa eºRo] olk vEy¨a dk tSo la‘ys‘k.k    

– II 
1.  % vko';d ,oa vuko';d vehu¨ vEy] izksVhu dh lajpuk dk;Z ,oa egRo 

2. % ifjHkk’kk o lajpuk ,oa oxhZdj.k]  ,atkbe dk;Z dk ra=] ,atkbe dh fo’ks“krk] ,atkbe lehdj.k 

& fe'kSy vkSj esUVsUlA   
3. ,atkbe fd xfrfof/k d¨ ÁHkkfor djus okys dkjd % ih ,p ] rkieku ] lClVªsV lad¢æ.k ] ,atkbe 

lClVªsV voj¨/kd % voj¨/kd d¢ Ádkj % ÁfrfØ;k voj¨/kd  ] fu“ks/k ] ,sy¨LVh;fjd fofu;eu o 

voj¨/kd  

III 

1.  ¼dkyZ okWu fÝ'k] ds ykWjsUt ,u fVEcjftu½ 

2.  % LFkkÃ fØ;k Ák#i lad¢r míhiu] tUe tkr fu%lj.k fØ;k 

fof/k] vfHkÁsj.k] vuqlj.k rFkk vf/kxe  

3.  % raf=dk&‘kkfjfjd] raf=dk&dk;Zdh; ,oa raf=dk&jlk;fud fof/k;k¡ 

4.   fu/kkZj.k esa Qhj¨e¨Ul dh Hkkxhnkjh  

5.  ¼ ½] lekt dh fo‘ks“krk,¡ ,oa ykHk 

 

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 Z) 

b. Structure of rRNA 

c. Structure of tRNA (2D, 3D) 

II. 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. 

III. Ethology 
1. Study of phototectic response in tribolium. 

2. Antennal grooming in cockroach. 

IV.  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:  

50 20

02 4

I. 

1- Mh- ,u- , ,DlVªsD'ku 

2- QksVksxzkQ }kjk v/;;u 

a. DNA dh lajpuk (B vkSj Z) 

b. mRNA dh lajpuk 

c. tRNA dh lajpuk (2D, 3D) 

II. 

1. dkckZsgkbMªsV ¼Xywdkst] ÝqDVkst] ekYVkst] lqØkst] ySDVkst½ dk xq.kkRed fo'ys"k.k] 

 }kjk feJ.k esa eksuks] MkbZlSdjkbM vkSj LVkpZ 

dh igpkuA 

2.  dk mi;ksx djds Hkkstu ds lSaiy esa isIVkbM ;k çksVhu 

dh mifLFkfr dk xq.kkRed fo'ys"k.kA 

3.  dk mi;ksx djds lkekU; ijh{k.k fofèk dk mi;ksx 

djds Hkkstu ds uewus esa olk dh mifLFkfr dk xq.kkRed fo'ys"k.kA 

III.  

1. fdlh Hk.Mkj.k uk‘kd dhV dk v/;;u 

2. dkWdj¨p dh ,UVhuy Xkwzfeax  

IV. 

4 50

1- 08

2- 06

3- 10

4- 06

5- 06

6- 04

40 
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Semester – VI 
 

MJZOO-601: General Immunology and Biotechnology 
Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2 ½ 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 – I 

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 - II 

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 – III 

1. P.C.R and 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. Ivan 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 

Recombinant D N A 

 

 

MJZOO– 601: 

75 30

03  2½ 

– I

1. bE;wuksy‚th% ifjHkk"kk] çfrj{kk ds çdkj] tUetkr çfrj{kk% HkkSfrd vkSj ;kaf=d dkjd] tSo jklk;fud 

dkjd] lsyqyj dkjd] vkuqoaf'kd dkjd vkSj vU; dkjd] vftZr çfrj{kk] dksf'kdk&eè;LFk çfrj{kk] 

çk—frd lfØ; çfrj{kk] —f=e lfØ; çfrj{kk] fuf"Ø; çfrj{kk] çk—frd fuf"Ø; çfrj{kk] vkSj —f=e 

fuf"Ø; çfrj{kkA 
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2. bE;quksXykscqfyu% ifjp;] bE;quksXykscqfyu dh ewy lajpuk] bE;quksXykscqfyu ds oxZ] bE;quksXykscqfyu ds 

xq.k] bE;quksXykscqfyu ds dk;Z vkSj bE;quksXykscqfyu ds çdkj (IgG, IgA, IgM, IgD&IgE): vkbZth,l ds 

fofHkUu oxksZa dh lajpuk] fgat {ks=] çdk'k Jà[kyk] Hkkjh Jà[kyk] iisu vkSj isfIlu }kjk ,aVhc‚Mh dk 

çksfV;ksfyfVd njkjA 
3. çfrj{kk ç.kkyh dh dksf'kdk,¡ vkSj v.kq% 

a) QkxkslkbV~l] cslksfQYl] bvksfluksfQYl] eLr dksf'kdk,a] MsaMªkbfVd dksf'kdk,a] Vh dksf'kdk,a] ch 

dksf'kdk,a] U;wVªksfQyA 
4. ,aVhtu & ,aVhc‚Mh baVjSD'ku: o"kkZ çfrfØ;k & jsfM;y bE;wuksfM¶;wtu( ,XywVhus'ku çfrfØ;k&,fylk 

 – II 

1. iqu% la;kstd Mh,u,% ifjp;] vkjMh,u, ds fuekZ.k esa pj.k ¼çkFkfed fopkj½A 
2. iqu% la;kstd Mh,u, çkS|ksfxdh ds vuqç;ksxA 

3. thu LFkkukarj.k ds fy, 3 osDVj: oSDVj dh vkn'kZ fo'ks"krk,a ¼IykfLeM] d‚fLeM] QkfLeM] 

cSDVhfj;ksQst] ch,lh] okbZ,lh'kVy oSDVj½A 

4. eksuksDyksuy ,aVhc‚Mht] gkbfczMksek çkS|ksfxdh vkSj mlds vuqç;ksxA 
– III 

2.  vkSj blds vuqç;ksx  

3.  vkSj tSo çkS|ksfxdh esa mudk mi;ksxA 

4. Dyksfuax dk laf{kIr fooj.k( (i) uqDysvj VªkalQj  rduhd (ii) Dyksfuax] mi;ksx 

5. Mh,u, vuqØe.k ¼eSDle&fxYcVZ vkSj lsaxj vuqØe.k fofèk½ 

1. Áfrj{kk foKku] lw{e tho foKku ,oa tSo Á©/k¨fxdh , ,y HkkfV;k] ujsUæ tSu vkj ch Mh Ádk’ku 

2. Áfrj{kk foKku] lw{e tSfodh rFkk tSo rduhdh ohj ckyk jLr¨xh d¢nkjukFk Ádk’ku 

 

MJZOO-602: Animal Ecology 

Max. Marks: 75          Min. Marks: 30 

Credit: 03           Time: 2½ 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 – I 

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–II 

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 –III 
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:  

75          30

03 : 2½ 

– I 

1. i;kZokl ikfjfLFkfrdh% ikfjfLFkfrdh dh ewy voèkkj.kk] ifjHkk"kk] ikfjfLFkfrdh ds çdkj i;kZokl vkSj 

LFkku dh voèkkj.kk & ekbØksgSfcVsV vkSj eSØks i;kZokl ds chp varjA 

2. ikfjfLFkfrdh ra= & tSfod vkSj vtSfod dkjd] gkseksLVSfll] [kk| J`a[kyk] [kk| osc] Vª‚fQd Lrj] 

ikfjfLFkfrd fijkfeM] ÅtkZ çokg vkSj mRikndrkA 

3. t+ksus'ku vkSj fo'ks"krk,¡ vkSj tho% 

a. ehBs ikuh dk vkokl: ysafVd vkSj yksfVd flLVe vkSj ehBs ikuh dk ikfjfLFkfrd oxÊdj.kA 

b. leqæh ty vkokl: leqæ dk {ks=hdj.k vkSj leqæh ck;ksVk dk ikfjfLFkfrd oxÊdj.kA 

c. ,LVqjhu i;kZokl vkSj t+ksus'ku vkSj ,LVqjhu thoksa dk ikfjfLFkfrd oxÊdj.k vkSj blds vuqdwyuA 

– II

1. tula[;k ikfjfLFkfrdh% varjçtkfr vkSj varjçtkrh; var% fØ;kA 

2. lhfer dkjd% fyfcx dk U;wure fu;e vkSj 'ksYQ+MZ dk lgu'khyrk dk fu;e 

3. çk—frd leqnk;ksa dh fo'ks"krk,¡% lajpuk] lajpuk] Lrjhdj.k] mÙkjkfèkdkj] eksuksDykbeSDl dh voèkkj.kk] 

MkbDykbeSDl] i‚yhDykbeSDl] tyok;q vkSj ,MSfQd pjeksRd"kZ] vkofèkdrk] ikfjfLFkfrd leqnk;] 

ikfjfLFkfrd ladsrdA 

 – III

1. tSo&Hkw&jklk;fud pØ% tSo&Hkw&jklk;fud pØ ¼ukbVªkstu] dkcZu vkSj gkbMªkstu vkSj v‚Dlhtu 

pØ½A 

2. i;kZoj.k çnw"k.k vkSj çcaèku: ok;q] ty] èofu vkSj feêh çnw"k.kA ck;ksfMxzsMscy vkSj ukSu ck;ksMhxzsMcy 

fMxzsMscy çnw"kd] ck;kseSfXufQds'ku vkSj ck;ksjsesfM,'kuA  

3. Hkkjr dh tSo fofoèkrk] tSo&HkkSxksfyd {ks=ksa dk egRoA g‚VLi‚V] tSo fofoèkrk ds fy, [krjk & tSo 

fofoèkrk dk laj{k.kA Hkkjr esa oU;tho çcaèku] lajf{kr {ks= vkSj oU;tho vkokl ds fl)kar: oU;tho 

vHk;kj.;] jktLFkku esa jk"Vªh; m|ku vkSj ck;ksLQh;j fjtoZ] IUCN Jsf.k;ka] Hkkjr esa tkuojksa dh yqIrçk; 

vkSj ladVxzLr çtkfr;kaA oU;tho laj{k.k vfèkfu;e 1972 vkSj tSfod fofoèkrk vfèkfu;e (2002)A 

 

 

MJZOO-603: Practical 
Max. Marks: 50          Min. Marks: 20 

Credit: 02            Time: 4 Hrs 

I. 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. 

II. 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 
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6. Determination of Chloride content of water 

7. Fauna present in the given water body 

 

 

Scheme of External Practical Examination 

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

1. Soil Analysis         10 

2. Water Analysis         20 

3. Class record and attendance       05 

4. Viva          05 

Total       40 

 

 

MJZOO – 603:  
50 20

02 4 

I.  

1. feêh ds ih,p dk fuèkkZj.k- 

2. feêh dh ueh dh ek=k dk fuèkkZj.k- 

3. e`nk dh ty èkkj.k {kerk dk fuèkkZj.kA 

4. feêh ds Fkksd ?kuRo dk fuèkkZj.kA 

5. feêh ds fof'k"V xq#Ro dk fuèkkZj.k- 
II.  

1. ikuh esa eqDr dkcZu MkÃ vkWDlkbM 

2. ikuh esa /kqfyr vkWDlhtu 

3. ikuh esa Dy¨jkbM dh ek=k 

4. ikuh o eǹk dk ih- ,p 

5. ikuh dh {kkjh;rk  

6. ikuh dh vEyh;rk 

7. ikuh esa ik;s tkus okys tho tarq 

 

Scheme of External Practical Examination 

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

1. feêh ijh{k.k     10 

2. ikuh dk ijh{k.k                           20 

3. d{kk fjd‚MZ                              05 

4. mifLFkr      05 

       40 

 

 


