
UNIVERSITY OF KOTA, KOTA. 

M.PHIL (ZOOLOGY) Exam.- 2014 
 
            Max Marks 

             

Paper-I (compulsory) :   Research Methodology               100 

 

Paper-II (Elective) :  Candidates may select any one paper 

            from the following  according 

            to feasibility / facility : 
 

 II  (a) :  Fish  and  Fisheries              100 

 II  (b) :  Advanced Entomology and Toxicology        100 

 II (c)  :   Endocrinology and  Reproductive Biology        100 

 

Paper-III (Elective)   :  Candidates may select any one paper 

            from the following  according 

            to feasibility / facility : 
 

III  (a) :  Limnology                                                                                                        100 

III   (b) :   Environmental  Biology                                                                                  100 

III   (c)  :  Development Biology            100 

 

IV  (compulsory)   :  Dissertation   (from paper I,  II or III)             100    
V  (compulsory)    :  Seminar presentation                                  50   

               Total Marks 450   
 

Ordinance 123-V relating to scheme of M. Phil Examination 

 

1. The M. Phil Course should be started/continued in a department when it has got at least three 

teachers who possess the qualification to supervise research towards the Ph.D. Degree. 

2. The following minimum conditions should be ensured before permitting an affiliated college to start 

the M. Phil course: 

(a) The college should have fulfilled all the conditions prescribed by the University for Affiliation for 

the post graduate course. 

(b) The college must have been permanently affiliated with the University for running post-graduate 

course in the subject in which it intends to start the M. Phil course. 

(c) There should be a staff of teachers out of whom at least three possess the qualification prescribed 

by the University to supervise research towards the Ph. D. Degree. 

3. The general provisions of Statutes, Ordinance etc. in respect of admission of student to the 

examinations of the University including enrolment, discipline, Health & Residence as also for 

affiliation of colleges will apply for M. Phil Course/ Examination unless otherwise specified hereunder. 

4. The Course of study for the M. Phil., degree shall extend over a period of one academic year. There 

shall be a continuous internal assessment as well as an external assessment.  The examination for 



external assessment shall be written and/or practical as may be prescribed by the Board of 

Management on the recommendation of the Academic Council from time to time. 

5. Every candidate shall be required to offer three written papers and one dissertation (equivalent to 

one paper) within this framework, each teaching department of the University shall recommend the 

course of study for the M. Phil, Examination its own subject(s) which shall be placed before the 

concerned Board of Studies, Faculty, Academic Council and the Board of Management for approval. 

6. The number of candidates to be admitted to an M. Phil course in any department each year shall be 

decided by the department itself but it shall not be less than 5 and more than 15 in Arts/ Social 

Sciences,10 in Commerce and 10 in Science. The actual number of students to be admitted in a session 

will depend on the availability of facilities in the Department concerned. 

7.  A candidate for admission to the courses  of study for the degree of M. Phil, must have obtained a 

master’s degree with atleast 55% marks in the post- graduate examination, a second division at the 

degree examination of the University/ or  any other University/Institution recognized as equivalent 

there to, in to pursue the course. 

8. In service candidates shall not be eligible for admission to the M. Phil. course. However, teachers may 

be allowed to join the course but only after taking leave from their employer for the duration of the 

course provided they fulfill the minimum eligibility conditions for the course. 

9. The placement of every candidate under a Supervisor/guide shall be decided within two months from 

the date of admission. 

10. Every candidate shall be required to attend a minimum of 66% of the lecturers, tutorial, seminars and 

practical (taken together) held in each paper. A certificate to this effect in respect of every candidate 

by the Head of the department/ Institution concerned to the Registrar so as to reach him at least 15 

days before the commencement of examination. 

11. Every candidate for admission to the examination shall submit the University an application in the 

prescribed form along with the prescribed examination and mark-sheet fee. 

12. All paper-setters and examiners for the external assessment shall be external persons (i.e. those who 

are not working either in the university or in any of its affiliated colleges). The Board of Studies shall 

prepare a separate panel of examiners for M. Phil. The University Department teaching M. Phil., 

classes shall suggested a panel of examiners for each paper and dissertation for consideration of the 

Board of Studies. Appointment of paper setters and examiners shall be made by the examiner's 

selection committees. If there is no representative from the University teachers on the department 

teaching M. Phil. for consultation with regard to appointment of paper-setters examiners for the M. 

Phil., examination in the subject concerned. 

13. Unless otherwise specified, candidates’ will have the option to answer their question papers and write 

their dissertation in English or Hindi as permissible at the post- graduate examination of the 

University in the same subject. 

14. The M. Phil. Examinations will normally be held in the month of may each year and the last date of 

submission of dissertation will normally be 21 days prior to the commencement of the theory 

examinations. The internal assessment marks should be sent by various departments to the 

University office before the commencement of the theory papers. If the internal assessment marks of 

any candidate or  from any department are not received before the commencement of the theory 

examination, marks in internal assessment in each paper be awarded to each  candidate in proportion 

to the marks obtained by him in that particular paper in the external assessment. 

15. The answer books and the dissertation of external examination shall be evaluated independently by 

two examiners and where the difference between the two awards exceeds 20% of the maximum 

marks allotted to the paper, the answer-book shall be evaluated by a third examiner. In the former 

case, the average of the two awards and in the later case, the average of the two nearest awards shall 

be taken into account. 



16. Each theory paper shall consist of 100 marks. The dissertation shall also consists of 100 marks, it also 

be assessed by two external examiners.For a pass, a candidate shall be required to obtain:  

(a) At least 40% marks in each paper separately. (b) A minimum of 50% marks in the aggregate of all 

the papers prescribed for the examination. In the marks sheet successful candidates shall be classified 

as under. 

(a) First division with distinction, candidates obtaining 75% or more marks in the aggregate. 

(b) First division candidates obtaining 65% or more but less than 75% marks in the aggregate. 

(c) Second division. All the rest. 

17. Three periods of one hour each per week shall be provided for each theory paper and two periods for 

dissertation. 

18. Omitted. The following minimum condition should be ensured before permitting an affiliated college 

to start M. Phil. Course: 

(a) The college should have fulfilled all the conditions prescribed by the University for Affiliation for 

the post-graduate course. 

(b)  The college must have been permanently affiliated with the University for running post graduate 

course in the subject in which  it intends to start the M. Phil. Course. 

(c) There should be at least six-post-graduate teachers out of whom at least three should have 

already been recognized as Research Supervisors and possess at least ten years teaching 

experience of post graduate classes. The teachers should possess the minimum qualification 

prescribed by the University for the Post of Reader. 

(d) There should be staff of 6 teachers out of whom at least three possess the qualification prescribed 

by the University to supervise research towards the Ph. D. Degree. 

(e) The college will always maintain teaching staff for the M. Phil. Course as per University rules. 

(f) The college should possess adequate reference books and research journals in the subject in 

which a college intends to start M. Phil. Course.  



     

SYLLABUS 

M. PHIL (ZOOLOGY) 

PAPER- I : RESEARCH METHODOLOGY 

 
Duration : 3 hours          Max. Marks 100 
Note : Eight questions will be set.The candidates will attempt any four questions. This is a compulsory 

paper based on the theory and practice of the following :- 
 

1. Killing and fixation. Collection and preservation of biological samples. 

2. PAS, metachromasia and Feulgen staining techniques. 

3. Different types of microscopes: phase contrast, fluorescence, polarizing and  

 electron microscope (TEM and SEM). 

4. Different types of microtomes : Rotary, freezing microtomes; cryotechniques 

  (freeze drying and freeze substitution), fresh and fixed frozen sections and 

 ultratome. 

5. Centrifuges : High speed centrifuge and ultracentrifuge. 

6. pH meter. 

7. Colorimeter, spectrophotometer and flame photometer, atomic absorption-     

 spectrophotometer. 

8. Balances : Electric and electronic balances. 

9. Electrophoresis : Principles of electrophoresis; types of   electrophoresis,  

 paper and gel electrophoresis and their comparision, blotting techniques. 

10. Chromatography : Principles of chromatography, types of  chromatography,  

 TLC, two dimensional and column chromatography, GC, HPLC. 

11. Electrophysiological equipments : Kymographic equipment and oscilloscope,  

 patch clamp. 

12. Photomicrography. 

13. Radiations : Types of radiations, principles of autoradiography and   

 scintillation and gamma counter. 

14. Principles and working system of audiovisual equipments. 

15. Use of computers in life sciences : History and generations of computers,  

 fundamentals of computer, computer architecture, windows and DOS   

 environment, MS Office, software programme for life sciences. 

16. Immunological methods based on antigen and antibody interaction. 

 

 

PAPER-II (a) :  FISH AND FISHERIES 
Time: 3 hours          Max. Marks : 100 
Note : Eight questions will be set and the candidates will answer any four questions.    

 

1. Ecological approach to management of fishery resources. 

2. Major culturable fin fishes and shell fishes of India (freshwater) 

 (a) Major carps - Labeo rohita, Catla catla and Cirrhinus mrigala. 



 (b) Live fishery - Channa, Mystus and Saccobrachus. 

 (c) Freshwater prawns. 

3. Fish farm construction and management. 

4. Induced spawning - Hypophysation, ovaprim and ovatide technology. 

5. Composite culture and interated fish farming. 

6. Freshwater weeds, predatory and weed fishes and their control. 
7. Brackish water fishes of India and their culture. 

8. Biology and culture of exotic fishes. 

 (a) Common carp 

 (b) Grass carp 

 (c) Silver carp  
 (d) Tilapia 

9. Hybridization and its importance in fisheries. 

10. Hatching : Different  types of hatcheries in India. 

11. Live fish transport. 

12. Domestic sewage and fish production. 

13. Marine fisheries and fresh water fisheries with special reference to India . 

14. Pollution in relation to fisheries. 

15. Fishing crafts and gears with particular reference to local areas. 

16. Diseases of fishes and their control. 

17. Methods for determining age and growth in fishes. 

18. Fish preservation, byproducts and marketing. 

19. Fish behaviour, migration, courtship and parental care. 

20. Population dynamics. 

21. Fish resources of Rajasthan. 

 

PAPER-II (b) : ADVANCED ENTOMOLOGY & TOXICOLOGY 
 

Duration : 3 hours         Max. Marks : 100 
Note : Eight questions will be set and the candidates will answer any four questions.    
 

1.  Taxonomy : Classification of insects upto super family level giving salient  

 features of each order and super family. 

2. Integument : Structure, chemical composition, sclerotization. 

3. Nutrition: Nutritional requirement of insects, effects of dietary deficiencies,  

 adaptations to liquid diet, digestion of unusual food (leaves, pollen, wood,  

 collagen, silk, keratin and wax), role of micro-organisms (bacteria, protozoa,  

 fungi) in digestion. 

4. Respiration : In aquatic insects and endoparasitic insects. 

5. Circulation : Composition and functions of haemolymph, types and functions  

 of haemocytes. 

6. Excretion: Cryptonephridial system, physiology of excretion. 

7. Reproduction : Special mode of reproduction in insects (viviparity, oviparity,  

 parthenogenesis, paedogenesis, poly-embryogeny, hermaphroditism and  



 castration), early development, extra embryonic membranes, blastokinesis,  

 types of larvae, pupae and metamorphosis, diapause. 

8. Nervous system: Morphology and modification in nervous system,    

 physiological properties of nervous system. 

9. Receptors : Mechanoreceptors, chemoreceptors, photoreceptors,   

 physiology of vision, bioluminescence (photogenic organs), tropism in   

 insects. 

10. Endocrine system : Endocrine structures, hormonal control of pigmentation,  

 metabolism, heart beat, diapauses, reproduction and metamorphosis. 

11. Pest control : Principle methods of pest control, types, chemistry and effect  

 of insecticides, attractants, repellents, chemosterillants, systemic poisons,  

 insecticides of plant origin, use of hormones and phermones as pesticides. 

12. Evolution of insects, fossil insects. 

 

 

 

PAPER-II (c) : ENDOCRINOLOGY & REPRODUCTIVE BIOLOGY 
 

Duration : 3 hours         Max. Marks : 100 
Note : Eight questions will be set and the candidates will answer any four questions.    
 

1. Hormones of pituitary, thyroid, parathyroid , adrenal and pineal glands. 

2. Sex differentiation, sex determination and sexual abnormalities. 

3. Reprodutive cycle and factors regulating them. 

4. Male reproductive system : Development of the testis and male genital ducts,  

 morphology and endocrinology of testis, structure, genesis, maturation and  

 capacitation of mammalian sperm. 

5. Female reproductive system : Development of the ovary, oviducts, follicular  

 growth, ovulation and formation of corpus luteum. 

6. Physiology of fertilization, implantation, parturition and lactation. 

7. Gonadial and gonadotrophic hormones, hypothalamic pituitary gonadial  

 interaction. 

8. Effect of hormones on reproductive behaviour. 

9. Endocrine glands of annelids, arthropods and molluscs. 

10. Mechanism of hormonal action - cellular and molecular aspects. 

 

 

PAPER-III(a) : LIMNOLOGY 
 

Duration : 3 hours        Max. Marks : 100 
Note : Eight questions will be set and the candidates will answer any four questions.    
 

1. History of freshwater ecology with special reference to India. 

2. Definition, origin and classification of lakes. 



3. Environment : Lotic and lentic, classification and zonation, major lotic and  

 lentic ecosystems of the world (with special reference to India) and their  

 characteristics (abiotic and biotic).  

4. Physical and chemical factors of freshwater and their influence on biota. 

a. Physical factors : Density, viscosity, surface tension, stratification,    

 temperature, light, waves, currents etc. 

b.  Chemical factors : Dissolved oxygen, free carbon dioxide, hydrogen   

 sulphide, chlorides, nitrogen, phosphorus, minerals, organic matter, pH,  

 hardness etc. 

5. Fresh water community : Classification, trophic levels and food chains: 

 (a)       Plankton 

 (b) Benthos 

 (c) Nekton 

 (d) Neuston 

 (e) Periphyton 

6. Productivity (primary, secondary, tertiary) and energy flow; eutrophication  

 and its control. 

7. Management of ponds, lakes and rivers; conservation of their resources for  

 human benefit. 

8. Pollution : Sources and types of pollutants, effect of pollution on freshwater  

 biota (including fisheries). 

 

 

                       PAPER-III(b)  : ENVIRONMENTAL BIOLOGY 
 

Duration : 3 hours    No of Pds: 80   Max. Marks: 100 
Note : Eight questions will be set and the candidates will answer any four questions. 

 

 

1. Fundamental concepts, rules and laws of Ecology related to structure and      

functioning of environment ( from population to biosphere; various cycles,      energy 

flow etc.). 

2. Concept of system analysis ( systems and models); Mathematical modelling 

    ( ecological modelling) and operational modelling in Environmental Biology. 

3. Environmental Physiology: Response, acclimatization and adaptations of       

physiological and metabolic processes from cellular level to behavioural level. 

4. Environmental pollution and its effects on biota; pollution effects at molecular 

    level ( effects on RNA, DNA and proteins ).   

5. Faunal diversity and zoogeographic distribution with special reference to India. 

6. Present status of natural resources and environment of India ( urban and rural ). 

    Special studies towards status of Indian rivers. 

7. Global Environmental Issues: Acid rains, global warming and green house effect, 

    climatic change, ozone layer depletion, sustainable development,conservation 

     techniques and strategies, world summits on environment and their decisions, 



     environmental health tragedies. 

8. Pollution monitoring and control: Various modern techniques, role of biota in  

    pollution monitoring and control ( special mention of microbes ). 

9. Environmental  impact, assessment and  environmental , auditing, C-audit. 

10.Laws, acts and rules related to environmental protection, pollution abatement 

     laws and acts; Wild Life Protection Act 1972 ( with ammendments ), role of 

    CPCB and SPCBs. 

11.Environmental awareness, environmental activism role of NGOs and CBOs, 

    people's movements for environmental protection ( special reference to Bishnoi 

    community and Amrita Devi of Rajasthan ). 

12.Environmental Education (EE ) and its role in conservation. EE at school and 

     college- university level, EE in nonformal education. Analysis of CBSE, BSER 

      and  different universities of Rajasthan state.    

 

 

PAPER-III(c) : DEVELOPMENTAL BIOLOGY 
 

Duration : 3 hours        Max. Marks: 100 
Note : Eight questions will be set and the candidates will answer any four questions. 
 

1. History of embryology : Theories of development. 

2. Concept of developmental biology : differentation, morphogenesis,   

 regeneration and aging. 

3. Metamorphosis : Morphological, physiological and biochemical changes  

 during metamorphosis in insects, amphibians and their endocrine control. 

4. Tissue culture : Culture media, design of laboratory, basic requirements and  

 methods, contributions of cell, tissue and organ culture studies to   

 developmental biology and medicine.  

5. Teratology : Developmental anomalies, teratogenic agents, (drugs, chemicals,  

 nutritional  deficiencies, infections). 

6. Developmental genetics : role of nucleus and cytoplasm in development,  

 nuclear transportation, somatic cell hybridization, effect of maternal genes on  

 development of embryo, differential gene functions. 

7. Interactions of cells and tissues in development. 

8. Endocrinology of gametogenesis, fertilization , implantaion, delayed   

 implantation, parturition and lactation. 

9. Developmental biology and human welfare. 

 

 

 

 

 

 

 



PAPER-III(c) : DEVELOPMENTAL BIOLOGY 
 

Duration : 3 hours         Max. Marks: 100 
Note : Eight questions will be set and the candidates will answer any four questions. 
 

1. History of embryology : Theories of development. 

2. Concept of developmental biology : differentation, morphogenesis,    

 regeneration and aging. 

3. Metamorphosis : Morphological, physiological and biochemical changes   

 during metamorphosis in insects, amphibians and their endocrine control. 

4. Tissue culture : Culture media, design of laboratory, basic requirements and   

 methods, contributions of cell, tissue and organ culture studies to    

  developmental biology and medicine.  

5. Teratology : Developmental anomalies, teratogenic agents, (drugs, chemicals,  

 nutritional  deficiencies, infections). 

6. Developmental genetics : role of nucleus and cytoplasm in development,   

 nuclear transportation, somatic cell hybridization, effect of maternal genes on  

 development of embryo, differential gene functions. 

7. Interactions of cells and tissues in development. 

8. Endocrinology of gametogenesis, fertilization , implantaion, delayed    

 implantation, parturition and lactation. 

9. Developmental biology and human welfare. 

 

 

PAPER-IV : DISSERTATION 
           Max. Marks:100 

This is a compulsory paper. The candidate shall submit the dissertation on problem 

connected with any one disciplines of his two optional papers. 

 

 

    PAPER-V : SEMINAR PRESENTATION   

                     Max. Marks: 50 


