
1 

Govt. Reg. No. N.C.G.2007(189/07) Mashi-3, Dt. 2 July 2007 
Ref. No. S.V.M./ 

2 

|| Tamaso ma Jyotirgamaya l| 

3 

Shri Someshwar Shikshan Prasarak Mandal's 

Sr.NO. Name of 

4 

5 

SOMESHWAR VIDNYAN MAHAVIDYALAYA 
Someshwarnagar, Tal: Baramati, Dist: Pune Pin - 412 306, Maharashtra, India (Afilliated to Savitribai Phule Pune University, Pune) 

Integration integrater cross-Cutting issues relevant to Gender, Environment and 
sustainability, Human Values and Professional Ethics have been included in the 
curriculum by the university 

The 

Course 
S.Y.B.Sc 

T.Y.B.Sc 

S.Y.B.Sc 

Course 
Code 

AECC-I 

CH-505 

EL-231 

F.Y.B.Sc BO-111 

F.Y.B.Sc BO-112 

Estd. :2007 
College Code - 827 University Appvl. No. IDNo. PUIPN/SI284/2007 

CHAPTERS/ UNIT 
(as example ) 

Phone (02112) 283187, 282728 

A shadow, La belle dam sans 
merci, Whether the mind is 
without fear, My lost Dollar 

Modern Approach to Chemical 
Industries- Pollution Control, 
Copyright Act, patent Act, Trade 
Marks 

Electromagnetic Spectrum, 
Concept Of Noise, Environmental 
Noise, Brief ldea of Frequency 
allocation for radio 

Communication System in India 
(TRAI), Signal to Noise level 
Frequency and Amplitude 
Modulation MAN, WAN Ethernet 
:100 MBPS Gigabit, 10 Gigabit 
Utilization of Algae lIn Biofuel 
Industry , Agricultural Utilization 
of lichens in Pollution Indicators, 
Utilization of fungi in Ecological 
Decomposition, 
Importance of Morphology in 
plant utilization and anatomy into 
Ecological interpretation, 
Pharmacognosy and Wood 
identification, 

Date : 

ISSUES 

Human values 

(Love and 
Lost), Gender 

Equality. 
Environment 

and 

sustainability, 
Professional 

Ethics 

Environment 
and 

sustainability. 

Environment 
and 

sustainability. 

120 

Environment 
and 

sustainability. 



o
ll

eg
e 

So
me

shw
ar 

Sce
nce

 

Co
lleg

e, 

So
me

shw
arn

ag
ar Pri
nc

ipa
 

12
 

S.Y
.B

. S
c 

12
 

su
sta

in
ab

ili
ty

 
En

vi
ro

nm
en

t and 

S.
Y

.B
.S

c 

tox
ico

log
y CH

-22
3 

Pra
cti

cal
 

cou
rse

 in
 

ch
em

istr
y 

-C
he

mi
cal

 

co
m

m
un

iti
es

 and the 

En
vi

ro
nm

en
t 

En
vir

on
mn

en
tal

 

po
lic

ies
 and 

pra
cti

ces
, 

Hu
ma

n 

co
ns

erv
ati

on
, 

En
vir

on
m

en
tal

 
Po

llu
tio

n, 
ec

os
ys

tem
, 

Na
tur

al 

res
ou

rce
, 

Bi
od

ive
rsi

ty and 

Int
rod

uc
tio

n to
 

En
vir

on
me

nta
l 

stu
die

s, 

190 
AE

CC
-I 

su
sta

ina
bil

ity
 

En
vi

ro
nm

en
t and 

su
sta

ina
bil

ity
. 

11
 

M
.Sc

-I 

10
 

M
.Sc

-II
 

CHG 
450 

CHO 

En
vi

ro
nm

en
t and 

su
sta

ina
bil

ity
. 

In
tro

du
cti

on
 to

 
Ch

em
ica

l 

Bio
log

y part
 -I

 

Ch
em

istr
y and 

Ch
em

ica
l 

Bio
log

y 

Ch
em

ist
ry of

 
Na

tur
al 

Pr
od

uc
ts,

 

Gre
en 

En
vi

ro
nm

en
t and 







































CBCS: 2019-2020                                               F. Y. B. Sc.                         Botany 

Savitribai Phule Pune University Page 1 

 

 

 

 

Savitribai Phule Pune University 

(Formerly University of Pune) 

 

 

 

 

Three Year B.Sc. Degree Program in Botany 

(Faculty of Science & Technology) 

 

 

 

F.Y.B.Sc. Botany 

 

 

 

 

Choice Based Credit System Syllabus 
 

To be implemented from Academic Year 2019-2020 
 

 



CBCS: 2019-2020                                               F. Y. B. Sc.                         Botany 

Savitribai Phule Pune University Page 2 

 

 

 

Title of the Course: B. Sc Botany 

1. Structure of Course: 

Structure B.Sc. Botany syllabus 

Year Semester Course Type Course code Course Name Credits 

1 

 

1 Compulsory 

Course 

BO 111 Plant life and utilization I 2 

BO 112 Plant morphology and Anatomy                 2 

BO 113 Practical based on BO 111 & BO 

112 

1.5 

2 Compulsory 

Course 

BO 121 Plant life and utilization II 2 

BO 122 Principles of plant science   2 

BO 123 Practical based on BO 121 & BO 

122  

1.5 

2 3 Compulsory 

Course 

BO 231 Botany Theory Paper 1 2 

BO 232 Botany Theory Paper 2 2 

BO 233 Botany Practical Paper  2 

4 Compulsory 

Course 

BO 241 Botany Theory Paper 1 2 

BO 242 Botany Theory Paper 2 2 

BO 243 Botany Practical Paper 2 

3 5 Discipline 

Specific 

Elective 

Course 

BO 351 Botany Theory Paper 1 2 

BO 352 Botany Theory Paper 2 2 

BO 353 Botany Theory Paper 3 2 

BO 354 Botany Theory Paper 4 2 

BO 355 Botany Theory Paper 5 2 

BO 356 Botany Theory Paper 6 2 

BO 357 Botany Practical Paper 1 2 

BO 358 Botany Practical Paper 2 2 

BO 359 Botany Practical Paper 3 2 

Skill 

Enhancement 

course 

BO 3510 Botany Theory Paper 7 2 

BO 3511 Botany Theory Paper 8 2 

3 6 Discipline 

Specific 

Elective 

Course 

BO 361 Botany Theory Paper 1 2 

BO 361 Botany Theory Paper 2 2 

BO 362 Botany Theory Paper 3 2 

BO 363 Botany Theory Paper 4 2 

BO 364 Botany Theory Paper 5 2 

BO 365 Botany Theory Paper 6 2 

BO 366 Botany Practical Paper 1 2 

BO 367 Botany Practical Paper 2 2 

BO 368 Botany Practical Paper 3 2 

Skill 

Enhancement 

course 

BO 3610 Botany Theory Paper 7 2 

BO 3611 Botany Theory Paper 8 2 
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2. Equivalence of Previous Syllabus: 

 
Old Course (2013 Pattern) New Course (2019 CBCS Pattern) 

Fundamentals of Botany: PAPER – I 

Term- I: Plant Diversity 

BO 111 Plant life and utilization I 

Botany Theory Paper II Term I – 

Industrial Botany 

BO 112 Plant morphology and Anatomy                 

Fundamentals of Botany: PAPER - I 

Term- II: Morphology and Anatomy 

BO 121 Plant life and utilization II 

Botany Theory Paper II Term- II – 

Industrial Botany 

BO 122 Principles of plant science   

F. Y. B. Sc. Botany Practical Paper - III 

based on Theory Paper I and Paper II 

BO 113 Practical based on BO 111 & BO 

112 and  

BO 123 Practical based on BO 121 & BO 

122 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CBCS: 2019-2020                                               F. Y. B. Sc.                         Botany 

Savitribai Phule Pune University Page 4 

 

SEMESTER-I: PAPER-I 

BO-111: PLANT LIFE AND UTILIZATION I  (30 Lectures) 

CREDIT-I       15 Lectures (15 Hours) 

 

1. INTRODUCTION                 3 L 

 General outline of plant kingdom (Lower Cryptogams: Thallophytes- 

Algae, Fungi & Lichens; Higher Cryptogams: Bryophytes and 

Pteridophytes; Phanerogams: Gymnosperms and Angiosperms- 

Dicotyledons and Monocotyledons). Distinguishing characters of these 

groups and mention few common examples from each.   

      2. ALGAE                  9 L 

 2.1: Introduction 

 2.2: General Characters  

 2.3: Classification (Bold and Wynne 1978) up to classes with reasons  

2.4: Life Cycle of Spirogyra w.r.t. Habit, Habitat, Structure of thallus, structure 

of typical cell, Reproduction- Vegetative, Asexual and Sexual, systematic 

position with reasons  

2.5: Utilization of Algae in Biofuel Industry, Agriculture, Pharmaceuticals, 

Food and Fodder 

 

3. LICHENS                3 L 

 3.1: Introduction 

 3.2: General Characters  

 3.3: Nature of Association, forms- Crustose, Foliose and Fruticose. 

3.4: Utilization of lichens. 

 

CREDIT-II       15 Lectures (15 Hours) 

       4. FUNGI                   9 L 

 4.1: Introduction 

 4.2: General Characters  

 4.3: Classification (Ainsworth, 1973) 

4.4: Life Cycle of Mushroom- Agaricus bisporus w.r.t. Habit, Habitat, Structure 

of thallus, Structure of Sporocarp, Structure of Gill, Reproduction- Asexual 

and sexual, Systematic position.  

4.5: Utilization of Fungi in Industry, Agriculture, Food and Pharmaceuticals. 

 

5. BRYOPHYTES                6 L 

 5.1: Introduction 

 5.2: General Characters  

 5.3: Classification (G.M. Smith 1955) 

5.4: Life Cycle of Riccia w.r.t. Habit, habitat, external and internal structure of 

thallus, Reproduction- vegetative, asexual and sexual- Structure of sex 

organs, fertilization, structure of mature sporophyte, structure of spore, 

systematic position with reasons.    

5.5: Utilization: Bryophytes as ecological indicators, agriculture, fuel, industry 

and medicine. 

(Development of sex organs not expected for all the above mentioned life cycles).  
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REFERENCES:  
1. Ainswarth, Sussman and Sparrow (1973). The Fungi. Vol. IV-A and IV-B. Academic 

Press. 

2. Bilgrami, K.S. and Saha, L.C. (1992) A Textbook of Algae. CBS Publishers and 

Distributors, Delhi.  

3. Gangulee, Das and Dutta (2002). College Botany. Vol. I, New Central Book Agency 

(P) Ltd.  

4. Dube, H.C. (1990). An Introduction to Fungi. Vikas Publishing House Pvt. Ltd., Delhi. 

5. Krishnamurty, V. (2000). Algae of India and neighboring countries, Chlorophyta, 

Oxford and IBH, New Delhi. 

6. Parihar, N.S. (1980). Bryophyta, An Introduction of Embryophyta. Vol. I. Central 

Book Distributors, Allahabad.  

7. Puri, P. (1980). Bryophyta: Broad prospective. Atma Ram & Sons, Delhi.  

8. Smith, G.M. (1971). Cryptogamic Botany. Vol. I: Algae & Fungi. Tata McGraw Hill 

Publishing Co., New Delhi.  

9. Smith, G.M. (1971). Cryptogamic Botany. Vol. II: Bryophytes & Pteridophytes. Tata 

McGraw Hill Publishing Co., New Delhi. 

10. Vashista, B.R., Sinha, A.K. and Singh, V.B. (2005). Botany for degree students- Algae, 

S. Chand Publication.  

11. Vashista, B.R., Sinha, A.K. and Singh, V.B. (2005). Botany for degree students- Fungi, 

S. Chand Publication.  

12. Vashista, B.R., Sinha, A.K. and Singh, V.B. (2005). Botany for degree students- 

Bryophytes, S. Chand Publication.  
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SEMESTER-I: PAPER-II 

BO-112: PLANT MORPHOLOGY AND ANATOMY (30 Lectures) 

CREDIT-I       15 Lectures (15 hours) 

1. MORPHOLOGY:         2 L  

1.1: Introduction, definition, descriptive and interpretative morphology. 

1.2: Importance in identification, nomenclature, classification, phylogeny and Plant 

breeding. 

 

2. MORPHOLOGY OF REPRODUCTIVE PARTS:               

2.1: INFLORESCENCE:                    3 L 

2.1.1 Introduction and definition 

2.1.2 Types: 

a) Racemose -Raceme, Spike, Spadix, Corymb, Umbel, Catkin and Capitulum.  

b) Cymose -Solitary, Monochasial- Helicoid and scorpiod; Dichasial and 

Polychasial. 

c) Special types -Verticillaster, Cyathium and Hypanthodium. 

2.1.3 Significance 

 

2.2: FLOWER:                     7 L 

2.2.1 Introduction and definition 

2.2.2 Parts of a typical flower: Bract, Pedicel, Thalamus- forms, Perianth- Calyx and 

Corolla, Androecium and Gynoecium.  

2.2.3 Symmetry: Actinomorphic and zygomorphic, Sexuality- Unisexual ands 

bisexual, Insertion of floral whorls on thalamus- Hypogyny, Epigyny and 

perigyny, Merous condition-Trimerous, tetrmerous and pentamerous. 

2.2.4 Floral whorls:  

a) Calyx: Nature- Polysepalous, Gamosepalous; Aestivation- types, Modifications of 

Calyx- Pappus, Petaloid and Spurred. 

b) Corolla: Forms of Corolla-  

i) Polypetalous- Cruciform and Papilionaceous.  

ii) Gamopetalous- Infundibuliform, Bilabiate, Tubular and Campanulate. 

iii) Aestivation- types and significance.  

c) Perianth: Nature- Polytepalous, Gamotepalous. 

d) Androecium: Structure of typical stamen, Variations- cohesion and adhesion. 

e) Gynoecium: Structure of typical carpel, number, position, cohesion and adhesion; 

placentation- types and significance. 

 

2.3: FRUITS:                     3 L 

2.3.1 Introduction and definition 

2.3.2 Types of fruits:  

a) Simple: Indehiscent - Achene, Cypsela, Nut and Caryopsis.  

    Dehiscent - Legume, Follicle and Capsule, 

b) Fleshy: Drupe, Berry, Hespiridium and Pepo. 

c) Aggregate: Etaerio of Berries and Etaerio of Follicles.  

d) Multiple fruits: Syconus and Sorosis. 
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CREDIT- II       15 Lectures (15 Hours) 

3. ANATOMY:                     2 L 

3.1 Introduction and definition 

3.2 Importance in Taxonomy, Physiology, Ecological interpretations, Pharmacongnosy 

and Wood identification. 
 

4. TYPES OF TISSUES:         8 L 

Outline with brief description, simple and complex tissues.  

4.1: Meristmatic tissues: Meristem, characters and types based on origin, position and 

plane of division, functions. 

4.2: Permanent tissues: Simple tissues - parenchyma, collenchymas, chlorenchyma 

and sclerenchyma. 

4.3: Complex/Vascular tissues: Components of xylem and phloem, types of vascular 

bundles and functions. 

4.4: Epidermal tissues: Epidermis, structure of typical stomata, trichomes, motor cells; 

functions. 
 

5. INTERNAL ORGANIZATION OF PRIMARY PLANT BODY:        5 L 

5.1: Internal structure of dicotyledon and monocotyledon root. 

5.2: Internal structure of dicotyledon and monocotyledon stem. 

5.3: Internal structure of dicotyledon and monocotyledon leaf. 
 

REFERENCES:  
1. Chandurkar, P.J. (1989). Plant Anatomy. Oxford and IBH Publishing Co. Pvt. Ltd., 

New Delhi. 

2. Dutta, A.C. (2003). Botany for Degree students. Oxford University Press, New 

Delhi.  

3. Eames, J. and Mc. Daniels (1994). An Introduction to Plant Anatomy. Tata 

McGraw Hill Publishing Comp., New Delhi.   

4. Esau, K. (1993). Plant Anatomy. Wiley Eastern Ltd. New Delhi.  

5. Esau, K. (2006). Anatomy of seed plants. John Wiley and Sons, New York.  

6. Fahn, A. (1974). Plant Anatomy. Pergamum Press Oxford.  

7. Gangulee, Das and Dutta (2002). College Botany. Vol. I. New Central Book 

Agency, Kolkata.   

8. Lawrence, G.H.M. (2012). Taxonomy of vascular Plants. Scientific Publishers 

(India) Jodhpur. 

9. Naik, V.N. (1994). Taxonomy of Angiosperms. Tata McGraw Hill Publishing 

Comp., New Delhi. 

10. Pandey, B.P. (2007). Plant Anatomy. S. Chand and Co. Ltd. New Delhi. 

11. Pandey, B.P. (2009). A Text Book of Botany- Angiosperms. S. Chand and Co. Ltd. 

New Delhi. 

12. Radford, Albert E. (1986). Fundamentals of Plant Systematics. Publ. Harper and 

Row, New York.  

13. Saxena, A.K. and Sarabhai, R.P. (1968). A Text Book of Botany. Vol. III. Ratan 

Prakashan mandir, Agra.  

14. Sharma, O.P. (1993). Plant Taxonomy. 2nd Edition, McGraw Hill Education, New 

Delhi. 

15. Singh, Gurucharan (2005). Systematics- Theory and Practice. Oxford IBH. 

16. Sutaria, R.N.A. Text Book of Systematic Botany.  

17. Tayal, M.S. (2012). Plant Anatomy. Rastogi Publications.  
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BO 113: PRACTICALS BASED ON BO 111 & BO 112 (1.5 CREDITS) 
          

1. Study of Life Cycle of Spirogyra.      1 P 

2. Study of Life Cycle of Agaricus.       1 P 

3. Study of Life Cycle of Riccia       1 P.  

4. Study of forms of Lichens- Crustose, Foliose and fruticose.   1 P  

5. Study of Mushroom Cultivation.        1 P 

6. One day visit to study Algae, Fungi, Bryophytes and Lichens.    1 P 

7. Study of Inflorescence.        2 P 

a. Racemose: Raceme, Spike, Spadix, Catkin, Corymb, Umbel and Capitulum 

b. Cymose: Solitary cyme, Uniparous cyme: helicoid and scorpiod, Biparous cyme 

and Multiparous cyme. 

c. Special type: Verticillaster, Hypanthodium and Cyathium. 

8. Study of flower with respect to Calyx, Corolla and Perianth, Androecium and 

Gynoecium.         2 P 

9. Study of fruits with suitable examples.      2 P 

a) Simple fruit: Dry: Achene, Cypsella and Legume; Fleshy: Berry and Drupe. 

b) Aggregate fruit: Etaerio of follicles and Etaerio of Berries. 

c) Multiple fruit: Syconus and Sorosis. 

10. Study of internal primary structure of dicotyledonous root and stem e.g. 

Sunflower.          1 P 

11. Study of internal primary structure of monocotyledonous root and stem e.g. Maize. 

1 P 

12. Study of internal primary structure of dicotyledonous and monocotyledonous leaf 

e.g. Sunflower and Maize.       1 P 
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SEMESTER-II: PAPER-I 

BO-121: PLANT LIFE AND UTILIZATION-II (30 Lectures) 

CREDIT-I        15 Lectures (15 hours) 

1. INTRODUCTION: Introduction to plant diversity- Pteridophytes, Gymnosperms 

and Angiosperms with reference to vascular plants.             3 L 

2. PTERIDOPHYTES: General characters, Outline classification according to Sporne 

(1976) up to classes with reasons. Life cycle of Nephrolepis w.r.t. Habit, habitat, 

distribution, morphology, anatomy of stem and leaf, Reproduction – vegetative and 

sexual.          10 L 

3. Utilization and economic importance of Pteridophytes.    2 L 

 

CREDIT-II        15 Lectures (15 hours) 

1. GYMNOSPERMS: General characters, Outline classification according to Sporne 

(1977) up to classes with reasons. Life cycle of Cycas w.r.t. Habit, Habitat, 

Distribution, Morphology and Anatomy of Stem, leaf and reproductive organs- Male 

cone, Microsporophyll, microspores and megasporophyll, megaspore; structure of 

seed; Utilization and economic importance of gymnosperms.       8 L 

2. ANGIOSPERMS: General characters, Outline of classification of Bentham and 

Hooker’s system up to series, comparative account of monocotyledons and 

dicotyledons.                  4L 

3. Utilization and economic importance of Angiosperms: In food, fodder, fibers, 

horticulture and medicines.        3L 

 

REFERENCES:  
1. Bendre, Ashok and Kumar, Ashok (1993). A Text Book of Practical Botany, 

Rastogy Publications, Meerut. 

2. Chamberlain, C.J. (1934). Gymnosperms- Structure and Evolution. Chicago.  

3. Coulter, J.M. and Chamberlain, C.J. (1917). Morphology of Gymnosperms. 

Chicago.  

4. Davis, P.H. and Heywood, V.H. (1963). Principles of Angiosperms taxonomy. 

Oliver and Boyd Publ. London.  

5. Dutta, S.C. (1988). Systematic Botany. Wiley Eastern Ltd., New Delhi.  

6. Eames, E.J. (1983). Morphology of Vascular Plants. Standard University Press.  

7. Gangulee and Kar (2006). College Botany. New Central Book Agency (P.) Ltd. 

Kolkata. 

8. Naik, V.N. (1994). Taxonomy of Angiosperms. Tata McGraw Hill Publishing 

Comp., New Delhi. 

9. Parihar, N.S. (1976). Biology and Morphology of Pteridophytes. Central Book 

Depot.  

10. Rashid, A. (1999). An Introduction to Pteridophyta. Vikas Publishing House 

Pvt. Ltd. New Delhi. 

11. Sharma, O.P. (1990). Text Book of Pteridophyta. McMillan India Ltd. Delhi.  

12. Singh, V. and Jain, D.K. (2010). Taxonomy of Angiosperms. Rastogy 

Publications, Meerut. 
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13. Singh, V., Pande, P.C., and Jain, D.K. (2011). A Text Book of Botany: 

Angiosperms. Rastogy Publications, Meerut. 

14. Smith, G.M. (1955). Cryptogamic Botany Vol. II. McGraw Hill.  

15. Sporne, K.R. (1986). The Morphology of Pteridophytes. Hutchinson University 

Library, London. 

16. Sundar Rajan, S. (1999). Introduction to Pteridophyta. New Age International 

Publishers, New Delhi.  

17. Vashishta, P.C., Sinha, A.R. and Kumar, Anil (2006). Gymnosperms. S. Chand 

and Comp. Ltd. New Delhi.  

18. Vashista, B.R., Sinha A.K. and Kumar, A. (2008). Botany for degree students- 

Pteridophyta, S. Chand and Comp. Ltd. New Delhi.  
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SEMESTER-II: PAPER-II 

BO-122: PRINCIPLES OF PLANT SCIENCE   (30 Lectures) 

CREDIT-1: PLANT PHYSIOLOGY AND CELL BIOLOGY   

15 Lectures (15 Hours) 

1. Introduction, definition and scope of plant physiology.     1 L 

2. Diffusion – definition, importance of diffusion in plants, imbibition as a special 

type of diffusion.                     1 L 

3. Osmosis – definition, types of solutions (hypotonic, isotonic, hypertonic), 

endosmosis, exo-osmosis, osmotic pressure, turgor pressure, wall pressure, 

importance of osmosis in plants.                   2 L 

4. Plasmolysis – definition, mechanism and significance.     1 L 

5. Plant growth - introduction, phases of growth, factors affecting growth, 2 L 

6. Structure of plant cell, differences between prokaryotic and eukaryotic cell. 2 L 

7. Plant cell wall – components of primary cell wall, structure and functions.  1 L 

8. Ultrastructure and functions of chloroplast     2 L 

9. Cell cycle in plants- importance of cell cycle in plants, divisional stages of mitosis 

and meiosis.          3 L 

 

 

CREDIT-II: MOLECULAR BIOLOGY   (15 Lectures) 15 Hours 

1. Introduction and scope of molecular biology, central dogma of molecular biology.  

2 L 

2. Structure of DNA,  nucleoside and nucleotide     2 L 

3. Watson Crick model of DNA and its characteristic features, types of DNA (A, B 

and Z DNA).          3 L 

4. Types of chromosomes.          2 L 

5. Structure and types of RNA.                 3 L 

6. DNA replication- Types of replication (conservative, semi-conservative and 

dispersive), enzymes involved, leading and lagging strands, Okazaki fragments.  

           3 L 

 

REFERENCES:  
1. Buchanan, B.B, Gruissem, W. and Jones, R.L (2000). Biochemistry and 

Molecular Biology of Plants. American Society of Plant Physiologists 

Maryland, USA.  

2. Cooper, G.M. and Hausman, R.E. (2007). The Cell: Molecular Approach 4th 

Edition, Sinauer Associates, USA. 

3. David, Nelson and Cox, Michael (2007). Lehninger Principles of Biochemistry. 

W.H. Freeman and Company. New York. 

4. Devlin, R.M. (1983). Fundamentals of Plant Physiology. Mc. Millan, New 

York.  

5. Dutta, A.C. (2000). A Class Book of Botany. Oxford University Press, UK.  

6. Hopkins, William G. (1995). Introduction to Plant Physiology. Publ.  John 

Wiley and Sons, Inc. 
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7. Lewin, Benjamin (2011). Genes. X Jones and Bartlett. 

8. Lincolin, Taiz and Eduardo, Zeiger (2010). Plant Physiology. 5th Edition. 

Sinauer Associates, Inc. Publishers. Sunder land, USA. 

9. Opik, Helgi, Rolfe, Stephen A. and Willis, Arthur J. (2005). The Physiology of 

Flowering Plants. Cambridge University Press, UK. 

10. Pal, J.K. and Ghaskadbi, Saroj (2009). Fundamentals of Molecular Biology. 

Oxford University Press. India. 

11. Pandey, S.N. and Sinha, B.K. (2014). Plant Physiology. Vikas Publishing 

House Pvt. Ltd., India.  

12. Salisbury, F.B. and Ross, C.B. (2005). Plant Physiology. 5th Edition. 

Wadsworth Publishing Co. Belmont California, USA. 

13. Watson, James D., Baker, Tania; Bell, Stephen P.; Alexander Gann; Levine, 

Michael and Lodwick, Richard (2008). Molecular Biology of the Gene. 6th 

Edition, Pearson Education, Inc. and Dorling Kindersley Publishing, Inc. USA.  

14. Weaver, R. (2011). Molecular Biology. 5th Edition, Publisher- McGrew Hill 

Science. USA. 

 

 

BO 123: PRACTICALS BASED ON BO 121 & BO 122 (1.5 CREDITS) 
       

1. Study of life cycle of Nephrolepis.       1 P 

2. Study of life cycle of Cycas.        1 P 

3. Study of Bentham and Hooker’s system of classification outline up to series with 

example          1 P 

4. Study of comparative account of Dicotyledonous and Monocotyledonous plants 

 w.r.t to external morphological characters.     1 P 

5. Study of utilization and economic importance of Angiosperms- food, fodder, fibers, 

horticulture and medicines.        1 P  

6. One day visit to study diversity of vegetation.     2 P 

7. To observe characteristic features of prokaryotic and eukaryotic plant cell. 1 P 

8. Staining of suitable nuclear material by Basic Fuchsin    1 P 

9. Study of mitosis- preparation of slides using onion root tips to observe divisional 

stages.          1 P 

10. Study of meiosis- preparation of slides using Tradescantia/ Rhoeo/ Maize / 

Onion flower buds to observe divisional stages.     2 P 

11. Estimation of chlorophyll-a and chlorophyll-b by using suitable plant material.1 P 

12. Plasmolysis- endosmosis, exosmosis, incipient plasmolysis using Rhoeo leaf 

peeling and Demonstration of Osmosis- curling experiment.   1 P 

13. Study of DPD by using suitable plant sample     1 P 
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Preamble:  

Zoology is one of the major subjects of Basic Sciences and deals with all aspects of animal biology. 

It includes an interesting range of highly diverse topics. A zoology student needs to gain 

understanding of many areas of the subject to keep pace with advancements in Life Sciences.  

This under-graduate degree program has been designed by the Board of Studies in Zoology of 

SavitribaiPhule Pune University with a substantial component of what is needed from zoologists as a 

skilled career and what zoologists need to pursue for post-graduation and further academic studies. It 

follows the guidelines laid down by the University Grants Commission, New Delhi. This newly 

designed curriculum is a perfect blend of the classical aspects in Zoology and the advanced and more 

specialized areas.  

This degree offers Discipline Specific Core Courses [CC] in Animal Systematics, Animal Ecology, 

Animal Cell biology, Applied Zoology, Pest Management, Histology, Biological Chemistry, 

Genetics, Developmental Biology, Parasitology, Medical & Forensic Zoology, Animal Physiology, 

Molecular Biology, Entomology, Techniques in Biology and Evolutionary Biology.  

In addition to the Core Courses, Ability Enhancement Compulsory Courses [AECC] have been 

added in the second year i.e. Semester III and Semester IV of the undergraduate course. In the third 

year i.e. Semester V and Semester VI, Discipline specific Elective Courses [DSEC] and Skill 

Enhancement Courses [SEC] have been offered. The students, therefore, have an opportunity to take 

courses in Environment Awareness, Language communication: English/Marathi, Aquarium 

Management, Poultry Management and Environmental Impact Assessment. In Semester VI the 

students also have a course dedicated to Project work.  

The syllabus has been framed in such a way that the student gains each year, a broader perspective of 

the subject as he progresses towards completion of the degree program. Field trips, Educational visits 

and the Project work have been included for the student to experience the applications of the theory 

learnt in the classroom.  

After completion of the program, it is expected that students will understand and appreciate: animal 

diversity, few applications of Zoology, the structure, functions and life processes at cellular, tissue, 

organ and system level, significance of evolution, and basic concepts of human health. The students 

would also gain an insight into laboratory and field work through the practical course, field work and 

the project.  

While presenting this new syllabus to the teachers and students of F. Y. B. Sc. Zoology, I am 

extremely happy to state that efforts have been made to seek inputs of all the stake holders to make it 

more relevant.  

The new course that will be effective from the academic year 2019- 2020 and will follow the Choice 

Based Credit System in a Semester mode. It has been primed keeping in view the distinctive 

requirements of B. Sc. Zoology students. The contents have been drawn-up to accommodate the 

widening prospects of the discipline of Life Sciences. They reflect the changing prerequisites of the 

students. This program has been introduced with 132 credits for the subject group while 08 credits to 

earn from any of the 08 groups offering a range of curricular, cocuricular and extracurricular 

activities. This pattern has been specially aimed towards the overall development of the students’. 

The calculation of credits and CGPA will be as per the guidelines of the University. The B. Sc. 

Zoology program provides an appropriate blend of classical and applied aspects of the subject. This 

newly designed curriculum will allow students to acquire the skill in handling scientific instruments 

planning and performing in the laboratory and exercising critical judgement, independent thinking 

and problem solving skills.  

The Syllabus has been revised with the following aims  



 To foster curiosity in the students for Zoology  

 To create awareness amongst students for the basic and applied areas of Zoology  

 To orient students about the importance of abiotic and biotic factors of environment and their 

conservation.  

 To provide an insight to the aspects of animal diversity.  

 To inculcate good laboratory practices in students and to train them about proper  handling of lab 

instruments. 
 

 

Course Structure: 
 

Course Structure with Credit Distribution of the Undergraduate Science Program in Zoology 

 

Course Course Code and Name of the Course Credits 

F. Y. B. Sc. SEMESTER I SEMESTER II  

CC  ZO - 111 Animal Diversity I     ZO-121 Animal Diversity II 2 + 2 

CC  ZO - 112 Animal Ecology ZO-122 Cell Biology 2 + 2 

CC  ZO - 113 Zoology Practical Paper ZO-123 Zoology Practical Paper 1.5 +1.5 

S. Y. B. Sc. SEMESTER III SEMESTER IV  

CC  ZO - 231 Animal Diversity III     ZO - 241 Animal Diversity IV     2 + 2 

CC ZO - 232 Applied Zoology I ZO - 242 Applied Zoology II 2 + 2 

CC  ZO - 233 Zoology Practical Paper ZO - 243 Zoology Practical Paper 2 + 2 

AECC EVS 231- Environment Awareness EVA 241- Environment Awareness 2 + 2 

AECC LA 231 - English/Marathi LA 241 - English /Marathi 2 + 2 

T. Y. B. Sc. SEMESTER V SEMESTER VI  

DSEC ZO - 351 Pest Management ZO - 361 Medical & Forensic Zoology 2 + 2 

DSEC ZO - 352 Histology ZO - 362 Animal Physiology 2 + 2 

DSEC ZO - 353 Biological Chemistry ZO - 363 Molecular Biology 2 + 2 

DSEC ZO - 354 Genetics ZO - 364 Entomology 2 + 2 

DSEC ZO - 355 Developmental Biology ZO - 365 Techniques in Biology 2 + 2 

DSEC ZO - 356 Parasitology ZO - 366 Evolutionary Biology 2 + 2 

DSEC ZO- 357 Zoology Practical Paper 1 ZO - 367 Zoology Practical Paper 1 2 + 2 

DSEC ZO- 358 Zoology Practical Paper 2 ZO - 368 Zoology Practical Paper 2 2 + 2 

DSEC ZO- 359 Zoology Practical Paper 3 ZO - 369 Zoology Practical Paper 3 2 + 2 

SEC ZO - 3510 Aquarium Management ZO- 3610 Environmental Impact Assessment 2 + 2 

SEC ZO - 3511 Poultry Management ZO - 3611 Project 2 + 2 

 

 

 

 



Detailed Syllabus of S. Y. B. Sc. 
 

Paper Semester III 

Course Code 

& Course 

Credits No of 

Hours 

Marks 

(Internal + 

University) 

 

 

Semester IV 

Course Code 

& Course 

Credits No of 

Hours 

Marks 

(Internal + 

University) 

I ZO - 231 
Animal 

Diversity 

III 

02 30 15+ 35= 50  
 

 

ZO - 241 
Animal 

Diversity IV 

02 30 15+ 35 = 50 

II ZO - 232 
Applied 

Zoology I 

02 30 15+ 35 = 50  
 

ZO - 242 
Applied 

Zoology II 

02 30 15+ 35 = 50 

III ZO - 233 
Zoology 

Practical 

Paper 

02 14 
Practicals 

15+ 35 = 50  ZO - 243 
Zoology 

Practical 

Paper 

02 14 
Practicals 

15+ 35 = 50 

AECC EVS 231-
Environme

nt 

Awareness 

02 30 15+ 35 = 50  EVA 241-
Environmen

t Awareness 

02 30 15+ 35 = 50 

AECC LA 231-
English/ 

Marathi 

02 30 15+ 35 = 50  LA 241- 
English/ 

Marathi 

02 30 15+ 35 = 50 

 

 

Animal Diversity III & IV 
 

Objectives – 
 

1. To understand the origin and advancement of higher vertebrates (tetrapoda). 

2. To understandgeneral characters of different groups of higher vertebrates. 

3. To classify vertebrates and to become able to understand the possible group of vertebrates 

observed in nature. 

4. To understand different behaviours and adaptations in higher vertebrates 

5. To understand affinities among different groups of higher vertebrates. 

Learning Outcomes for the course - 

1. The students will be able to understand, classify and identify the diversity of higher 

vertebrates. 

2. The students will able to understand the complexity of higher vertebrates  

3. The students will be able to understand different life functions of higher vertebrates. 

4. The students will be able to understand the linkage among different groups of higher 

vertebrates. 

5. The student will become aware regarding his role and responsibility towards nature as a 

protector, to understand his role as a trustee and conservator of life which he has achieved by 

learning, observing and understanding life. 

 



Course Title: Animal Diversity - III 

Course Code: ZO – 231, 

Semester - III          (2 credits – 30 Hours) 

No.   Title & Contents            Number of Lectures 
 

1. Introduction to Phylum Chordata –        (03) 

1.1 Origin & Ancestry of Chordates. 

1.2 Comparative account of fundamental characters of Chordates with Non Chordates. 

1.3 Salient features of Phylum Chordata. 

1.4 Classification of Phylum Chordata upto classes – Pisces, Amphibia, Reptilia, Aves,  

       Mammalia. 

 

2. Introduction to Group – Protochordata.      (03) 

2.1 Salient features of Protochordata. 

2.2 Salient features of subphylumswith two example each - Names only. 

Hemichordata – BalanoglossusandRhabdopleura, Urochordata - HerdmaniaandSalpa,  

Cephalochordata –Branchiostoma(Amphioxus) andAsymmetron. 

 
3. Introduction to subphylum – Vertebrata      (02) 

3.1 Salient features of Vertebrata. 

3.2 Introduction and General characters of sections with two examples - Names only. 

Agnatha–Petromyzon&Myxine&Gnathostomata–Frog&Labeo. 

 

4. Introduction to Class – Pisces        (04) 

4.1 Salient features of Class – Pisces. 

4.2 Introductaionand Salient features of sections with two examples - Names only. 

  Class – Chondrichthyes–Scoliodonand Chimaera&Osteichthyes – LabeoandCatla 

4.3 Types of Scales in Fishes. 

4.4 Types of Fins in Fishes. 

 

 



5. Introduction to Class – Amphibia       (03) 

 

5.1 Salient features of Class – Amphibia. 

5.2 Introduction to order – Apoda–Ichthyophis,Urodela–Salamandra(Salamander) and& 

Annura - Rana. 

5.3 Parental care in Amphibia. 

 

6. Study of Scoliodon         (15) 

Scoliodon – 6.1 - Systematic position, Geographical distribution, Habit, Habitat       01 

                    6.2 - External characters                                                                           01 

                    6.3 - Digestive System, Food and feeding mechanism.                           02 

6.4 - Respiratory System – Structure of Holobranch only.                      02 

         6.5- External & Internal Structure of heart, Working of heart.               02 

   6.6 - Nervous System – Brain only.                                                        03 

         6.7 - Male urinogenital system & Female reproductive System.            03 

                    6.8- Yolk sac placenta.                                                                            01 

 

----------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 



Applied Zoology I and II 

Objectives : 

1. To understand the basic life cycle of the honeybees, beekeeping tools and equipments. 

2. To learnfor managing beehives for honey production and pollination.  

3. To understand the basic information about fishery, cultural and harvesting methods of fishes. 

4. To understand fish preservation techniques. 

5. To understand the biology, varieties of silkworms and the basic techniques of silk production 

and harvesting of cocoons. 

6. To learn the different silkworm species and their host plants. 

7. To study types of agricultural pests and Major insect pests of agricultural importance. 

8. To study Pest control practices. 

 

Learning Outcomes of the course: 

1. The learner understands the basics about beekeeping tools, equipment, and managing 

beehives. 

2. The learner understands the basic information about fishery, cultural and harvesting methods 

of fishes and fish preservation techniques. 

3. The learner understands the biology, varieties of silkworms and the basic techniques of silk 

production. 

4. The learner understands the types of agricultural pests, Major insect pests of agricultural 

importance and Pest control practices. 

---------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 



Course Title - Applied Zoology I 

 Course Code - ZO - 232 

Semester III         2 Credits - 30 lectures 

-------------------------------------------------------------------------------------------------------------------- 

1) Sericulture:           16 

1.1 An introduction to Sericulture, Study of different types of silk moths,  

their distribution, Taxonomic position and varieties of silk produced in India : Mulberry, 

Tassar, Eri and Muga silk moths.         02 

1.2 ExternalMorphology and life cycle of Bombyxmori.                            02 

1.3 Cultivation of mulberry :  

a) Varieties for cultivation,  

b) Rain fed and irrigated mulberry cultivation- Fertilizer schedule, Pruning methods and 

leaf yield.            02 

1.4 Harvesting of mulberry : a) Leaf plucking, b) Branch cutting,  

c) Whole shoot cutting.         01 

1.5 Silk worm rearing :  

a) Varieties for rearing,  

b) Rearing house,  

c) Rearing techniques,  

d) Important diseases and pests.                      03 

1.6 Preparation of cocoons for marketing.           01 

1.7 Post harvest processing of cocoons :  

a) Stiffling, sorting, storage, deflossing and riddling,  

b) Cocoon cooking, reeling equipment and rereeling, washing and polishing.     03 

 1.8 Biotechnological and biomedical applications of silk.      02 

 2) Agricultural Pests and their control:        14 

2.1 An introduction to Agricultural Pests, types of pests (agricultural,  

store grain, veterinary).         01 

2.1 Major insect pests of agricultural importance ( Marks of identification,  

life cycle, nature of damage and control measures).     06 

a) Jowar stem borer, 

b) Red cotton bug, 

c) Brinjal fruit borer, 

d) Mango stem borer, 

e) Blister beetle, 

f) Rice weevil, 



g) Pulse beetle, 

h) Tick. 

2.3 Non insect pests: Rats, Crabs, Snails, and Squirrels      01 

2.4 Pest control practices in brief: Cultural control, Physical control,  

Mechanical control, Chemical control, Biological control,  

Pheromonal control, Autocidal control and Concept of IPM in brief.       04 

2.5 Plant protection appliances: Shoulder type Rotary duster, Knapsack sprayer,  

      Cynogas Pump.           02 

---------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title: Zoology Practical Paper 

Course Code: ZO – 233 

Semester - III                                          (2 credits – 60 Hours) 

Animal Diversity - III 

1. Museum study of Group Protochordata : Balanoglossus, Herdmania, Petromyzon. (D) 

2. Museum study of Class Pisces: Labeo, Scoliodon, Hippocampus. (D) 

3. Museum study of Class Amphibia :Salamandra, Rana, Ichthyophis. (D) 

4. Study of types of scales in fishes: Placoid scale, Cycloid scale, Ctenoid scale & Ganoid  

     scale. (D) 

5. Study of types of tail fins in fishes: Homocercal, Heterocercal &Diphycercal. (D) 

6. Study of external characters & digestive system of locally available fish. (E) - Compulsory 

7. Study of brain of locally available fish. (D) 

8. Temporary preparation of scales & its identification from locally available fish. - (E) Compulsory 

9. Compulsory field visit to study pond ecosystem with reference to Pisces and amphibians, report   

     writing and submission. (2 P) 

Sericulture – 

1. Study of external morphology and life-cycle of Bombyx mori. (D) 

2. Study of five equipments in Sericulture. (E) - Compulsory 

3. Preparation of a map showing distribution of silk moth and rearing/ sericulture practices in India. 

(E) 

4. Compulsory submission of Photographs/ sketches of Mulberry, Tassar, Eri and Muga silkmoths. 

(E) 

Agricultural Pests and their control - 

1. Study of following insect pests with respect to marks of identification, nature of  

        damage, economic importance and control measures.  (D) 

a) Jowar stem borer, 

   b) Red cotton bug,  

c) Brinjal fruit borer, 

d) Mango stem borer. 

2. Study of following pests with respect to marks of identification, nature of damage, economic 

importance and control measures.   (D) 

a) Blister beetle, 



b) Rice weevil, 

c) Pulse beetle, 

d) Tick. 

3. Study of any two non insect pests corresponding to theory course.  (D) 

4. Compulsory submission of at least five Insect Pests/ Photographs/ Sketches. (E) 

5. Study of pest control appliances (as per theory course). (D) 

6. Compulsory field visit to Sericulture farm/ Agricultural farm, report writing and submission. 

 (2 P).  

 

Minimum 14 practicals must be conducted with at least Seven practicals from 

each paper.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title: Animal Diversity - IV 

Course Code: ZO – 241 

Semester - IV       (2 credits – 30 Hours) 

------------------------------------------------------------------------------------------------------------------ 

1. Introduction to class –Reptilia        (04) 

1.1 Salient features of class Reptilia with one example (name only) – Chelone, Calotes. 

1.2 Venomous and Non-venomous snakes – Cobra, Russell’s viper, Rat snake, Grass snake. 

1.3 Snake venom, symptoms, effect and cure of snake bite, first aid treatment of snakebite. 

1.4 Desert adaptations in reptiles in brief. 

 

2. Introduction to class –Aves        (05) 

2.1 Salient features of class Aves with two examples (names only) – Sparrow, Parrot. 

2.2 Flight adaptations in birds. 

2.3 Types of Beaks and feet in birds. 

2.4 Migration in birds – Altitudinal, Latitudinal. 

 

3. Introduction to class - Mammalia.       (04) 

3.1 Salient features of class Mammalia with two examples (names only) – Rat, Rabbit. 

3.2 Egg laying mammals. 

3.3 Aquatic adaptations in mammals. 

3.4 Flying adaptations in mammals. 

3.5 Cursorial and fossorial adaptation in mammals 
 

4. Study of Rat          (17) 

4.1 Systematic position, habit and habitat.                                                                              01 

4.2 External characters.     01 

4.3 Digestive system, food and feeding.     02 

4.4 Respiratory system.     02 

4.5 Blood vascular system – Structure of Heart.     02 

4.6 Nervous system – Central Nervous system only.     03   

4.7 Sense organs – Structure and functions of Eye & Ear.     03 

4.8 Reproductive system.     03 



Course Title - Applied Zoology II 

Course Code - ZO-242 

Semester IV       2 Credits- 30 lectures 

 

1. Apiculture:           16 

1.1 An introduction to Apiculture, Systematic position, Study of habit, habitat and nesting 

behaviour of Apisdorsata, Apisindica, Apis florae and Apismellifera.  02 

1.2 Life cycle, Colony organization and Division of labour.    02 

1.3 Bee behaviour and communication (Round Dance and Wag-Tail Dance) .  02 

1.4 Bee keeping equipments :  

a) Bee box (Langstroth type),   

b) Honey extractor,   

c) Smoker,  

d) Bee-veil,   

e) Gloves,   

f) Hive tool,   

g) Bee Brush,   

h) Queen excluder.           02 

1.5 Bee keeping and seasonal management.      02 

1.6 Bee products (composition and uses) :  

a) Honey,  

b) Wax,  

c) Bee Venom,  

d) Propolis,            

e) Royal jelly,  

f) Pollen.          02 

1.7 Diseases and enemies of Bees :  

a) Bee diseases - Protozoan (Nosema), Bacterial (American foul brood), Viral (Sac   

brood), Fungal (Chalk brood).  

b) Bee pests - Wax moth (Greater and Lesser), Wax beetle. 

c) Bee predators - GreenBee eater, King crow, Wasp, Lizard.   02 

1.8 Bee pollination and management of bee colonies for pollination.        02 

 

 2. Fisheries :           14 

2.2 An introduction to fisheries and its types (in brief) : Freshwater fisheries, Marine fisheries, 

Brackish water fisheries.        02 



2.3 Habit, habitat and culture methods of following freshwater forms :    03 

a) Rohu (Labeo rohita) , 

b) Catla (Catla catla) , 

c) Mrigal (Cirrhinus mrigala). 

2.3 Harvesting methods of following marine forms:     03 

a) Harpodon, 

b) Mackerel, 

c) Pearl oyster. 

2.4 Crafts and Gears in Indian Fishery:       02 

a) Crafts – Catamaran, Machwa, Dinghi.  

b) Gears – Gill net, Dol net, Rampani net, Cast net. 

2.5 Fishery byproducts:         02 

a) Fish meal, 

b) Fish flour, 

c) Fish Liver oil, 

d) Fish manure, 

e) Fish fin soup. 

2.6Fish preservation technique:        02 

a) Chilling, 

b) Freezing, 

c) Salting, 

d) Drying, 

e) Canning. 

 

 

 

 

 

 

 

 

 

 



Course Title: Zoology Practical Paper 

Course Code: ZO – 243 

Semester - IV          (2 credits – 60 Hours) 

Animal Diversity - IV 

1. Museum study of Class Reptilia: Venomous & Non-venomous snake – Two each. (D) 

2. Identification of Venomous & Non-venomous snakes with the help of pictorial taxonomic keys. –  

    (D) -Compulsory 

3. Museum study of Class Aves: Crow, Kingfisher& Duck. (D) 

4. Study of types of beaks &feets in birds – Any two each. (D) 

5. Museum study of Class Mammalia: Rat, Shrew & Bat. (D) 

6. Study of external characters & digestive system of Rat. (D) 

7. Study of Heart of Rat. - (D) -Compulsory 

8. Study of brain of Rat. (D) 

9. Study of reptilian / avian diversity in and around the campus (2 P) - (E) -Compulsory 

10. Compulsory visit to Zoo / Wildlife sanctuary / Bird sanctuary, report writing and  

      submission. (2 P)  

Apiculture – 

 
1. Study of external morphology, life cycle and polymorphism in Honey Bee. (D)       

2. Temporary mountingof mouth parts, legs, wings and sting apparatus of worker bee. (E)                                                                                              

3. Study of Bee keeping Equipment: Bee box, Honey extractor, Smoker, Bee-veil, queen excluder. 

(D)- Compulsory 

4. Study of Bee products: Honey, Wax, Venom, Royal jelly, Pollen. (D) 

5. Estimation of carbohydrates from Honey in different samples. (D)- Compulsory 

6. Study of Bee enemies: Wax moth, Bee eater, ant. (D) 

Fisheries – 

 

1. Identification, Classification and study of habit, habitat and economic importance of  

a) Rohu (Labeo rohita),  b) Catla (Catla catla),  c) Mrigal (Cirrhinus mrigala).  (D) 

2. Identification, Classification and study of habit, habitat and economic importance of   

  a) Prawn, b) Crab, c) Lobster,  d) Pearl Oyster. (D) 

3. Study and maintenance of Aquarium. (D) - Compulsory 



4. Study of crafts: a) Catamaran, b) Machwa, c) Dinghi (Photographs/models/line drawings). (D) 

 5. Study of gears in fishing: a) Gill net, b) Dol net, c) Rampani net, d) Cast net.   

     (Photographs/models/line drawings).   (D) 

7. Study of nutritional value of fish: Biochemical estimation of fish muscle proteins by using Biuret 

method. (E) - Compulsory 

7. Compulsory study tour/field visit to Apiculture institute / Fish farm/ Aquarium. (E) (2 P). 

 

Minimun 14 practicals must be conducted with at least Seven practicals from 

each paper.  
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2. An Introduction of Sericulture, 1995. G.Ganga, J. Sulochana, Oxford & IBH Publication Co. 

Bambay.  
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sensor based on silk fibroin-gold nanocomposite for facile detection of chlorpyrifos pesticide. 
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5. Entomology & Pest Management. Pedigo L. P. Prentice Hall, India 1996.  

6. General & Applied Entomology, Nayar K. K. & T. N. Ananthkrishnan& B. V. Davis, Tata 

McGraw Hill Publication, New Delhi.  

7. Insects. M. S. Mani, National Book Trust, India, 2006.  

8. Insects & Mites of Crops in India. M. R. G. K. Nair – by ICAR, New Delhi.  

9. The Science of Entomology. W. S. Romosor and J. G. Stoffolano, McGraw Hill Publication, 
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10. Agricultural Insect Pests of India and their Control, Dennis S. Hill, Cambridge University 

Press.  

11. Applied Entomology. Vol. I & II. K. P. Srivastava. Kalyani Publication, Ludhiana, New 

Delhi.  

12. Principles of Insect Pest Management. G. S. Dhaliwal and Ramesh Arora, Kalyani 

Publications, Ludhiana.  

13. Pest Management and Pesticides: Indian Scenario. Editor- B. Vasantaraj David, Namrutha 

Publications, Madras (Chennai).  

14. Concepts of Insect Control. Ghosh M. R. Wiley Eastern Ltd. New Delhi. 

15. Destructive and useful Insects, their habit and Control, 1973. C.L. Metcalf and W. P. Flint, 

Tata McGraw Hill Publications, New Delhi.  

16. A Text Book of Entomology, 1974. V. K. Mathur and K. D. Upadhayay, Goel Printing Press, 

Barani.  

17. Imm’s general Text Book of Entomology, Vol I & II, Richard and Davis Owen.  

18. Biology of Insects, 1992. S. C. Saxena. Oxford and IBH Publishing Co., New Delhi, 

Bombay, Calcutta.  

19. Bee and Bee Keeping, 1978, Roger A. Morse, Conell University Press, London.  

20. The Behaviour& Social Life of Honey Bees, C. R. Ribbandas, Dover Publication inc. New 

York. 

21. Fishes. Mary Chandy. National Book Trust India, 2005.  

22. Economic Zoology, Shukla Upadhyay, Rastogi Publication, Meerut, India, 1998.  

23. Fisheries Developments, K. K. Trivedi, Oxford and IBH Pub. Co.  

24. Marine Fishes in India, 1990, D.V. Bal & K. Virabhdra, Tata McGraw Hill Publication.  

25. Fishery Management, 1990, S. C. Agarwal, Avinash Publication House, New Delhi. 

 

Note – Use latest editions of the books. 
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Title of the Course: B. Sc Botany 

1. Structure of Course: 

Structure B.Sc. Botany syllabus 

Year Semester Course Type Course code Course Name Credits 

1 

 

1 Compulsory 

Course 

BO 111 Plant life and utilization I 2 

BO 112 Plant morphology and Anatomy                 2 

BO 113 Practical based on BO 111 & BO 

112 

1.5 

2 Compulsory 

Course 

BO 121 Plant life and utilization II 2 

BO 122 Principles of plant science   2 

BO 123 Practical based on BO 121 & BO 

122  

1.5 

2 3 Compulsory 

Course 

BO 231 Taxonomy of Angiosperms and 

Plant Ecology 

2 

BO 232 Plant Physiology 2 

BO 233 Practical based on BO 231 & 

BO 232 

2 

4 Compulsory 

Course 

BO 241 Plant Anatomy and 

Embryology 

2 

BO 242 Plant Biotechnology 2 

BO 243 Practical based on BO 241 & 

BO 242 

2 

3 5 Discipline 

Specific 

Elective 

Course 

BO 351 Botany Theory Paper 1 2 

BO 352 Botany Theory Paper 2 2 

BO 353 Botany Theory Paper 3 2 

BO 354 Botany Theory Paper 4 2 

BO 355 Botany Theory Paper 5 2 

BO 356 Botany Theory Paper 6 2 

BO 357 Botany Practical Paper 1 2 

BO 358 Botany Practical Paper 2 2 

BO 359 Botany Practical Paper 3 2 

Skill 

Enhancement 

course 

BO 3510 Botany Theory Paper 7 2 

BO 3511 Botany Theory Paper 8 2 

3 6 Discipline 

Specific 

Elective 

Course 

BO 361 Botany Theory Paper 1 2 

BO 361 Botany Theory Paper 2 2 

BO 362 Botany Theory Paper 3 2 

BO 363 Botany Theory Paper 4 2 

BO 364 Botany Theory Paper 5 2 

BO 365 Botany Theory Paper 6 2 

BO 366 Botany Practical Paper 1 2 

BO 367 Botany Practical Paper 2 2 

BO 368 Botany Practical Paper 3 2 

Skill 

Enhancement 

course 

BO 3610 Botany Theory Paper 7 2 

BO 3611 Botany Theory Paper 8 2 
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2. Equivalence of Previous Syllabus: 

 

Old Course (2014 Pattern) New Course (2020 CBCS Pattern) 

BO-211: Taxonomy of Angiosperms and 

Plant community 

BO 231: Taxonomy of Angiosperms and 

Plant Ecology 

BO-212:Plant Physiology BO 232: Plant Physiology 

BO-221: Plant Anatomy and 

Embryology 

BO 241: Plant Anatomy and Embryology 

BO-222: Plant Biotechnology BO 242: Plant Biotechnology  

Practical based on theory courses 

(Paper I and Paper II) 

Semester III: Practical based on BO 231 & 

BO 232 

Semester IV: Practical based on BO 241 

& BO 242 
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S.Y.B.Sc. Botany CBCS Pattern 

(Semester III, Paper I) 2020-2021 

BO 231: Taxonomy of Angiosperms and Plant Ecology - 2 Credits (30 Lectures) 

 

Sr. 

No. 
Topic Details 

No. of 

Lectures 

 Credit-I 15 

1. Introduction to Angiosperms Taxonomy 

Definition, scope, objectives and importance of taxonomy 

Exploration, Description, Identification, Nomenclature and classification 

Concept of Systematics with brief historical background 

02 

2. Systems of classification 

Comparative account of various systems of classification  

Artificial system- Carl Linnaeus 

Natural system- Bentham and Hooker 

Phylogenetic system- Engler and Prantl 

APG system- A brief review 

05 

3. Study of Plant Families 

Study of following families with reference to systematic position (As per 

Bentham and Hooker’s system of classification), salient features, floral 

formula, floral diagram and any five examples with their economic 

importance – Annonaceae, Brassicaceae, Myrtaceaee, Rubiaceae, 

Solanaceae, Apocynaceae, Nyctaginaceae and Amaryllidaceae 

08 

 Credit-II 15 

4. Botanical Nomenclature 

Concept of nomenclature, brief history, Binomial nomenclature 

International Code for Nomenclature of Algae, Fungi and Plants (ICN)- 

Principles, Rules and Recommendations; ‘Type’ specimen and its types 

(Holotype, Paratype, Isotype, Lectotype, Neotype). Concept of Typification. 

Ranks and endings of taxa names, Coining of Genus and Species names 

Single, double and multiple authority citations  

 

05 

5. 

 

Introduction to ecology 

Definition, concept, scope, and interdisciplinary approach, autecology and 

synecology. 

Species diversity: definition, concept, scope, and types: Alpha, Beta and 

Gamma diversity. 

Methods of vegetation sampling: quadrat method, transect method, plot less 

method 

Genetic Diversity: definition, nature and origin of genetic variations 

Species Diversity: definition, origin of species diversity, diversity indices, 

species abundance  

Ecosystem Diversity: definition, major ecosystem types of the world,  

Hotspots in India – concept and basis of ‘hotspot’ identification. 

06 

6. Ecological grouping of the plants 

Ecological grouping of the plants with reference to their significance of 

adaptive external and internal features: a) Hydrophytes, b) Mesophytes c) 

Xerophytes d) Halophytes with examples. 

04 
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References- 
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Co. ltd. Bombay. 

14. Mondol A.K. (2016) Advanced Plant Taxonomy, New Central Book Agency (NCBA) 

15. Naik V.N. (1988) Taxonomy of Angiosperms. Oxford and IBH 

16. Odum E.P., (2004). Fundamentals of Ecology, Publ. Cengage Learning, Australia 

17. Pande B.P. (1997). Taxonomy of Angiosperms. S. Chand. 

18. Pande B.P. (2001) Taxonomy of Angiosperms. S. Chand. 

19. Radford A.E. 1986. Fundamentals of Plant Systematics, Harper and Row N Y. 

20. Santapau H. (1953). The Flora of Khandala on the Western Ghats of India. BSI 

21. Sharma O.P. (2011), Plant Taxonomy, Tata Mc grow Hill 

22. Shivrajan V.V. & N.K.P. Robson (1991). Introduction to Principles of Plant 

Taxonomy. Cambridge Univ. Press 

23. Shukla Priti and Shital Mishra (1982). An introduction to Taxonomy of angiosperms. 

Vikas Publ. 

24. Simpson, M.G. (2010). Plant Systematics. Elsevier, Amsterdam. 

25. Singh Gurucharan (2005). Systematics: Theory and Practice. Oxford IBH. 

26. Singh J.S., S.P. Singh, and S.R. Gupta (2006). Ecology, Environment and Resource 

Conservation. Anamaya Publ. New Delhi. 

27. Singh N.P. (2001) Flora of Maharashtra Volume-II BSI, Kolkatta 

28. Singh N.P. (2003) Flora of Maharashtra Volume-III BSI, Kolkatta 

29. Singh N.P., S. Karthikeyan (1996) Flora of Maharashtra Volume-I, BSI, Kolkatta 

30. Singh V. and D.K. Jain, (1981). Taxonomy of Angiosperms. Rastogi Publication, 

Meerut. 

31. Singh, Gurcharan. (2012). Plant Systematics: Theory and Practice. Completely 

revised and enlarged 3rd edition. Oxford & IBH, New Delhi.  

32. Stuessy, Tod F. (2009). Plant Taxonomy: The Systematic Evaluation of Comparative 

Data, second edition. Columbia University Press. 
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33. Swingle D.B. (1946). A Text book of Systematic Botany. McGraw Hill Book Co. 

New York. 

34. Takhtajan A. (1969). Flowering Plants: Origin and Disposal. 

 

IMPORTANT WEBSITES 

THE FAMILIES OF FLOWERING PLANTS- L. Watson and M.J. Dallwitz 

https://www.delta-intkey.com/angio/index.htm 

ANGIOSPERM PHYLOGENY WEBSITE, version 14. 

http://www.mobot.org/MOBOT/research/APweb/ 

THE PLANTS OF THE WORLD ONLINE PORTAL 

http://www.plantsoftheworldonline.org/ 

INTERNATIONAL PLANT NAME INDEX (IPNI) 

https://www.ipni.org/ 

TROPICOS 

https://www.tropicos.org/home 

BIODIVERSITY HERITAGE LIBRARY 

https://www.biodiversitylibrary.org/ 

BOTANICUS DIGITAL LIBRARY 

https://www.botanicus.org/ 

INTERNET ARCHIVE- DIGITAL LIBRARY 

https://archive.org/ 

DATABASE OF PLANTS OF INDIAN SUBCONTINENT 

https://sites.google.com/site/efloraofindia/ 

BOTANICAL SURVEY OF INDIA 

https://bsi.gov.in/content/1416_1_FloraofIndia.aspx 

FLOWERS OF INDIA 

http://www.flowersofindia.net/ 

eFLORAS OF WORLD 

http://www.efloras.org/ 
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S.Y.B.Sc. Botany CBCS Pattern 

(Semester III, Paper II) 2020-2021 

BO 232: Plant Physiology - 2 Credits (30 Lectures) 

Credit I: 

1.  Introduction to Plant Physiology       2L  

Scope and applications of plant physiology 

 

2.  Absorption of water         3L  

2.1  Role of water in plants  

2.2  Mechanisms of water absorption with respect to crop plants  

2.3  Factors affecting rate of water absorption 

 

3.  Ascent of sap           3L  

3.1  Introduction and definition.  

3.2  Transpiration pull or cohesion-tension theory, evidences and objections  

3.3  Factors affecting ascent of sap 

 

4.  Transpiration          7L  

4.1  Definition  

4.2  Types of transpiration – cuticular, lenticular and stomatal  

4.3  Structure of stomata  

4.4  Mechanism of opening and closing of stomata –Steward’s hypothesis, active K+ 

transport mechanism  

4.5  Factors affecting the rate of transpiration  

4.6  Significance of transpiration  

4.7  Antitranspirants 

4.8  Guttation 

4.9  Exudation 

 

Credit II: 

5.  Nitrogen metabolism         7L  

5.1  Introduction and role of nitrogen in plants 

5.2  Nitrogen fixation by Rhizobium and BGA  

5.2.1 Symbiotic nitrogen fixation, nitrogenase enzyme- structure and function  

5.2.2 Non-symbiotic nitrogen fixation 

5.3 Importance and production technique of BGA 

5.4  Denitrification, ammonification and nitrification  

5.5  Reductive amination and transamination  

 

6.  Seed dormancy and germination       4L  

6.1 Definition, types of seed dormancy and germination 

6.2  Methods to break seed dormancy  

6.3  Metabolic changes during seed germination 

6.4 Role of phytohormones to improve seed germination 

6.5 Vigor Index 

 

7.  Physiology of flowering         4L  

7.1  Photoperiodism – Concept, definition, short day plants, long day plants and day neutral 

plants.  
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7.2  Phytochrome theory, role of phytohormones in induction and inhibition of flowering  

7.3  Applications of photoperiodism  

7.4  Vernalization–concept and definition, mechanism of vernalisation, applications of 

vernalisation and devernalization 

 

References:  

1.  Bidwell, R.G.S. 1974. Plant Physiology. Macmillan Pub. Co., N.Y.  

2  Taiz, L. and Zeiger, E. 2006. Plant Physiology. 4th Edition. Sinnauers Associates, 

Saunders land, Massachusetts, USA  

3.  Salisbury F.B. and Ross C.B. 2005. Plant Physiology. 5th Edition. Wadsworth 

Publishing Co. Belmont CA.  

4.  Helgi OPik, Stephen A. Rolfe, Arthur J. Willis. 2005. The Physiology of Flowering 

Plants, Cambridge University Press, UK  

5.  Kirkham, M.B. 2004. Principles of Soil and Plant Water Relations. Elsevier, Amsterdam, 

Netherlands.  

6.  Dennis, D.T., Turpin, D.H., Lefebvre, D.D. and Layzell, D.B. 1997. Plant Metabolism. 

2nd Edition. Longman Group, U.K.  

7.  Fitter, A. and Hay, R.K.M. 2001. Environmental Physiology of Plants. Academic Press, 

UK.  

8.  Press, M.C., Barker, M.G., and Scholes, J.D. 2000. Physiological Plant Ecology, British 

Ecological Society Symposium, Volume 39, Blackwell Science, UK. 

9. Sayyed Iliyas, 2020. Steps in Plant Physiology, Lambert Academic Publishing, 

Mauritius. 

10.  Devlin, R.M. and F.H. Witham. 1983. Plant Physiology. Willard Grant Press. U.S.A.  

11.  Hans-Walter Heldt. 1997. Plant Biochemistry and Molecular Biology. Oxford University 

Press, New York.   

12.  Moore, T.C. 1979. Biochemistry and Physiology of Plant Hormones. SpringerVerlag. 

Berlin.  

13.  Raman, K. 1997. Transport Phenomena in Plants. Narosa Publishing House. New Delhi.  

14.  Jain, V.K. 2000: Fundamentals of Plant Physiology. S. Chand & Co, New Delhi.  

15.  Pandey, S.N. 1991: Plant Physiology, Vikas Publishing House (P) Ltd., New Delhi, 

India.  

16.  Verma, V. 200): Text Book of Plant Physiology, Ane Books India, New Delhi.  

17.  Nobel, P.S. 2009. Physicochemical and Environmental Plant Physiology.4th edition 

Academic Press, UK.  
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S.Y.B.Sc. Botany CBCS Pattern 

Practical (Semester III Paper III) 2020-2021 

BO 233: Practical based on BO 231 & BO 232 

Practical based on Taxonomy of Angiosperms and Plant Ecology, and Plant Physiology 

Sr. 

No. 
Title 

No. of 

Practical 

 Taxonomy of Angiosperms and Plant Ecology  

1 Study of tools of taxonomy and ecological instruments (any four each) 1 

2 Description of flowering plant in botanical terms 1 

3 Study of plant families (any four) 3 

4 Study of ecological adaptations in Hydrophytes with any two examples 1 

5 Study of ecological adaptations in Xerophytes with any two examples 1 

6 Study of vegetation by list count quadrat method. 1 

 Plant Physiology  

7 
Perform phytochemical test for starch and protein in germinating and non 

germinating seeds 
1 

8 Isolation of Leaf Protein Concentration (LPC) from suitable plant material. 1 

9 Determination of Diffusion Pressure Deficit (DPD) 1 

10 
Determine rate of transpiration under different conditions of Sunlight, 

Shade and Wind  
1 

11 

Demonstration of  the following  

a. Commercial biofertilizers 

b. Imbibition in seeds 

c. Ringing experiment 

d. Arc Auxanometer  

e. Spectrophotometer 

f. Nitrogen fixing bacteria / BGA (specimen/ slide) 

1 

12 Calculate seed germination percentage and vigor index  1 

13 
Botanical excursion tour and visit to Floriculture industry / Soil testing 

center / Seed testing center 
1 

N.B. Botanical excursion tour and submission of report along with herbarium of any 

five weeds of the following (List of Weeds attached). 

List of weeds  

Acanthospermun hispidum DC.    Asteraceae    

Aerva javanica (Burm.f.) Juss. ex Schult.   Amaranthaceae   

Aeschynomene americana L.     Fabaceae   Tropical America   

Ageratum conyzoides L.    Asteraceae   America  

Alternanthera paronychioides St. Hill.   Amaranthaceae  Tropical America   

Alternanthera philoxeroides (Mast.) Griseb.   Amaranthaceae  America  

Alternanthera pungens Kunth    Amaranthaceae  Tropical America  

Alternanthera sessilis (L.) R.Br. ex DC.   Amaranthaceae  Tropical America   

Amaranthus spinosus L.     Amaranthaceae  Tropical America   

Antigonon leptopus Hk. & Arn.    Polygonaceae   America  

Argemone mexicana L.    Papaveracae   West Indies  
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Asclepias curassavica L.    Apocynaceae   Tropical America  

Bidens pilosa L.      Asteraceae   Tropical America   

Blainvillea acmella (L.) Philipson    Asteraceae   Tropical America   

Blumea eriantha DC.      Asteraceae   Tropical America   

Blumea lacera (Burm.f.) DC.     Asteraceae   Tropical America   

Boerhavia erecta L.      Nyctaginaceae  Tropical America  

Cardamine hirsuta L.      Brassicaceae   Tropical America   

Cassia absus L.      Caesalpiniaceae  Tropical America   

Cassia occidentalis L.      Caesalpiniaceae  South America  

Cassia pumila Lam.     Caesalpiniaceae  Tropical America   

Cassia tora L.       Caesalpiniaceae  South America   

Celosia argentea L.      Amaranthaceae  Tropical America   

Chrozophora rottleri (Geis.) Spreng.    Euphorbiaceae  Tropical Africa   

Cleome viscosa L.      Capparaceae   Tropical America   

Conyza canadensis (L.) Cronquist    Asteraceae   South America   

Coronopus didymus (L.) Smith    Brassicaceae   South America  

Cronton bonplandianum Baillon   Euphorpiaceae  South America  

Crotalaria pallida Dryand     Fabaceae   Tropical America   

Crotalaria retusa L.     Fabaceae   Tropical America   

Cryptostegia grandiflora R.Br.   Apocynaceae   Madagascar   

Cuscuta chinensis Lam.     Cuscutaceae   Mediterranean    

Cuscuta reflexa Roxb.      Cuscutaceae   Mediterranean   

Cyperus difformis L.      Cyperaceae   Tropical America   

Cyperus iria L.       Cyperaceae   Tropical America   

Datura innoxia Mill.      Solanaceae   Tropical America   

Dicoma tomentosa Cass.     Asteraceae   Tropical America   

Digera muricata (L.) Mart.     Amaranthaceae  North America  

Eclipta prostrata (L.) L.    Asteraceae   Tropical America   

Eichhornia crassipes (Mart.) Solms    Pontederiaceae  Tropical America   

Emilia sonchifolia (L.) DC.     Asteraceae   Tropical America   

Eupatorium adenophorum Spreng.   Asteraceae   Central America  

Eupatorium odoratum L.     Asteraceae   South America  

Euphorbia heterophylla L.     Euphorbiaceae  Tropical America   

Euphorbia hirta L.      Euphorbiaceae  Tropical America   

Galinsoga parviflora Cav.     Asteraceae   Tropical America   

Hyptis suaveolens (L.) Poit.     Lamiaceae   South America   

Ipomoea carnea Jacq.     Convolvulaceae  Tropical America   

Ipomoea hederifolia L.     Convolvulaceae  Tropical America   

Ipomoea obscura (L.) Ker Gawl.    Convolvulaceae  Tropical Africa   

Ipomoea pes-tigridis L.     Convolvulaceae  Tropical Africa   

Lagascea mollis Cav.     Asteraceae   Tropical America   

Lantana camara L.     Verbenaceae   Tropical America   

Malachra capitata (L.) L.     Malvaceae   Tropical America   
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Malvastrum coromandelianum (L.) Garcke   Malvaceae   Tropical America   

Martynia annua L.      Pedaliaceae   Tropical America   

Mecardonia procumbens (Mill.) Small   Scrophulariaceae  Tropical America   

Mikania micrantha Kunth     Asteraceae   Tropical America   

Oxalis corniculata L.      Oxalidaceae   Europe   

Parthenium hysterophorus L.    Asteraceae   Tropical America   

Physalis minima L.      Solanaceae   Tropical America   

Pistia stratiotes L.      Araceae   Tropical America   

Portulaca oleracea L.      Portulacaceae   South America  

Prosopis juliflora (Sw.) DC.    Mimosaceae   Mexico   

Ruellia tuberosa L.      Acanthaceae   Tropical America   

Scoparia dulcis L.      Scrophulariaceae  Tropical America   

Solanum nigrum L.      Solanaceae   Tropical America   

Solanum torvum Sw.      Solanaceae   West Indies   

Sonchus oleraceus L.      Asteraceae   Mediterranean   

Spilanthes radicans Jacq.     Asteraceae   South America   

Synedrella nodiflora (L.) Gaertn.    Asteraceae   West Indies   

Tridax procumbens L.      Asteraceae   Tropical America   

Waltheria indica L.      Sterculiaceae   Tropical America   

Xanthium indicum Koenig     Asteraceae   Tropical America   

Youngia japonica (L.) DC.     Asteraceae   South America 
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SEMESTER IV 

S.Y.B.Sc. Botany CBCS Pattern 

(Semester IV, Paper I) 2020-2021 

BO 241: Plant Anatomy and Embryology- 2 Credits (30 Lectures) 

 

Credit-I Plant anatomy:      (15 Lectures) 

1. Introduction         2L 

1.1 Definition 

1.2 Scope of plant anatomy 

2. Epidermal tissue system        3L 

2.1 Structure, types and functions of epidermis 

2.2 Structure, types and functions of Stomata  

2.3 Epidermal outgrowths- non-glandular and glandular 

2.4 Motor cells 

3. Mechanical tissue system        3L 

 3.1 Principles involved in distribution of mechanical tissues with one example each 

a) Inflexibility, 

b) Incompressibility, 

c) Inextensibility and 

d) Shearing stress 

 3.2 Vascular tissue system: Structure and function of xylem, phloem and cambium 

4. Normal secondary growth       3L 

 4.1 Introduction 

4.2 Normal secondary growth in dicotyledonous stem 

4.3 Development of annual rings, periderm, bark, tyloses and lenticel 

5. Anomalous secondary growth       4L 

5.1 Introduction 

5.2 Causes of anomalous secondary growth 

5.3 Anomalous secondary growth in: 

a) Dicotyledonous stem (Bignonia), 

b) Dicotyledonous root (Raphanus), 

c) Monocotyledonous stem (Dracaena) 

 

Credit-II Plant Embryology      (15 Lectures) 

7. Introduction         1L 

7.1 Definition and scope of plant embryology 

8. Microsporangium and male gametophyte     4L 

8.1 Structure of tetrasporangiate anther 

8.2 Types of tapetum 

8.3 Sporogenous tissue 

8.4 Microsporogenesis: process and its types 

8.5 Types of microspore tetrad 

8.6 Male gametophyte: structure and development of male gametophyte 
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9 Megasporangium and female gametophyte     4L 

 9.1 Structure 

9.2 Types of ovules 

9.3 Types of megaspore tetrads 

9.4 Female gametophyte: structure of typical embryo sac 

9.5 Types of embryo sacs – monosporic, bisporic and tetrasporic 

10. Pollination and Fertilization:       3L 

10.1 Introduction and definition 

10.2 Types of pollination  

10.3 Germination of pollen grain  

10.4 Entry of pollen tube- porogamy, mesogamy and chalazogamy  

10.5 Double fertilization and its significance. 

11. Endosperm and embryo        3L 

11.1 Endosperm: Types – nuclear, helobial and cellular. 

11.2 Structure of Dicotyledonous and Monocotyledonous embryo. 

 

References: 

1. Plant Anatomy, Chandurkar P J, Plant Anatomy Oxford and IBH publication Co. New 

Delhi 1971 

2. B P Pandey, Plant Anatomy. S Chand and Co. Ltd, New Delhi 1978 

3. Greulach V A and Adams J E Plant- An introduction to Modern Biology, Toppen Co. Ltd, 

Tokyo, 

4. Eams and Mc Daniel,An Introduction to Plant Anatomy, McGraw –Hill Book Co. Ltd and 

Kogakusha Co, Tokyo, Japan 

5. Adriance S Foster Practical Plant Anatomy, D Van Nostrand Co. INC, New York 

6. Esau, Plant Anatomy, Wiley Toppan Co. California, USA 

7. Pijush Roy, Plant Anatomy. New Central Book Agency Ltd, Kolkata 

8. Pandey S N and Ajanta Chadha, Plant Anatomy and Embryology, Vikas Publishing House, 

Pvt, Ltd, New Delhi 

9. Bhojwani S S and Bhatnagar S P, An Embryology of Angiosperms 

10. Maheshwari P, An introduction to Embryology of Angiosperm 

11. Nair P K K Essentials of Palynology. 
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S.Y.B.Sc. Botany CBCS Pattern 

(Semester IV, Paper II) 2020-2021 

BO 242: Plant Biotechnology (2 Cr- 30 Lectures) 

Credit I: 

Chapter 1 Introduction to Plant Biotechnology     3L 

1.1 History and definition 

1.2 Scope and importance of plant biotechnology 

1.3 Current status of biotechnology in India. 

 

Chapter 2 Plant Tissue Culture       8L 

2.1 Concept of plant tissue culture and cellular totipotency 

2.2 Basic techniques: Types of culture, Media preparation, sterilization, inoculation, 

incubation, hardening 

2.3Applications with reference to: Micropropagation, Somaclonal variation, Haploid 

production, Protoplast fusion & Somatic hybrids, Embryo rescue, Production of 

secondary metabolites. 

2.4 Commercial Plant Tissue culture laboratories in Maharashtra and India. 

 

Chapter 3 Single Cell Protein (SCP)       4L 

 3.1 Concept and definition 

 3.2 Importance of proteins in diet 

 3.3 Production of SCP from Spirulina and Yeast 

 3.4 Importance & acceptability of SCP 

 

Credit II: 

 

Chapter 4 Plant Genetic Engineering      5L 

4.1 Introduction, concept 

4.2 Tools of genetic engineering (restriction enzymes, ligases, plasmid vectors) 

4.3 Gene cloning Technique 

4.4 Applications of plant genetic engineering: insect pest resistance, abiotic stress 

tolerance, herbicide resistance 

 

Chapter 5 Genomics, Proteomics and Bioinformatics    5L 

5.1 Genomics- concept, types, methods used for whole genome sequencing 

5.2 Proteomics-concept, types, methods used in proteome analysis 

5.3 Bioinformatics-concept, database and its classification, data retrieval tools. 

Chapter 6 Bioremediation        2L 

6.1 Introduction and concept 

6.2 Microbial remediation 

6.3 Phytoremediation 

 

Chapter 7 Biofuel technology       3L 

 7.1 Definition, Concept and types of Renewable and nonrenewable energy sources 

7.2 Definition and concept of Biogas, Bioethanol, Biobutanol, Biodiesel & 

Biohydrogen 
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S.Y.B.Sc. Botany CBCS Pattern 

Practical (Semester IV Paper III) 2020-2021 

BO 243: Practical based on BO 241 & BO 242 

Sr. 

No. 
Title 

No. of 

Practical 

 Plant Anatomy and Embryology  

1 

Study of epidermal tissue system – non-glandular and glandular trichomes, 

multilayered epidermis, typical stomata (Dicotyledonous and 

Monocotyledonous).   

2 

2 Study of mechanical tissues and their distribution in root, stem and leaves. 1 

3 
Study of normal secondary growth in dicot stem – Annona /Moringa 

(Double stained temporary preparation). 
1 

4 
Study of anomalous secondary growth in Bignonia and Dracaena stem 

(Double stained temporary preparation). 
1 

5 
Study of tetrasporangiate anther and types of ovules with the help of 

permanent slides 
1 

6 Study of dicot and monocot embryo. 1 

 Plant Biotechnology  

7 

Instruments/equipments used in plant tissue culture laboratory: Principle 

and working of Autoclave, oven, laminar air flow cabinet, micropipette, 

culture bottles/tubes with cotton plug 

1 

8 Preparation  & sterilization of MS medium  1 

9 
Surface sterilization and Inoculation of nodal sector, leaf, anther and maize 

embryo  
2 

10 Laboratory cultivation of Spirulina 1 

11 Demonstration practical on transgenic crops viz; Bt-Cotton, Golden rice 1 

12 
Demonstration of principle and working of agarose gel electrophoresis, 

centrifuge, spectrophotometer 
1 

13 Visit to plant tissue culture laboratory 1 
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Savitribai Phule Pune University 

(Formerly University of Pune) 

SYLLABUS OF 

S. Y. B. Sc. (Computer Science), Electronics 

Choice Based Credit System 

To be implemented from A.Y. 2020-21 

Structure of S. Y. B. Sc.(Computer Science) Electronics 

 

Semester Paper 

Code 

Paper Paper title No. of 

Credit 

Lectures/Week Evaluation 

CA UE Total 

 

 

 
 

III 

 

ELC-231 

 

I 
Microcontroller 

Architecture & 

Programming 

 

2 

3 

(each lecture of 

50 minutes) 

 

15 

 

35 

 

50 

 
ELC-232 

 
II 

Digital 

Communication and 

Networking 

 
2 

3 

(each lecture of 

50 minutes) 

 
15 

 
35 

 
50 

 
ELC-233 

 
III 

 

Practical Course I 

 
2 

1 pract / week 

(each practical of 

04 hours & 20 

minutes) 

 
15 

 
35 

 
50 

 

 

 
IV 

 

ELC-241 

 

I 
Embedded 

System Design 

 

2 

3 

(each lecture of 

50 minutes) 

 

15 

 

35 

 

50 

 

ELC-242 

 

II 
Wireless 

Communication and 

Internet of Things 

 

2 

3 

(each lecture of 

50 minutes) 

 

15 

 

35 

 

50 

 
ELC-243 

 
III 

 

Practical Course II 

 
2 

1 pract / week 

(each practical of 

04 hours & 20 
minutes ) 

 
15 

 
35 

 
50 
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S.Y.B.Sc.(Computer Science), Electronics- Semester III 

Paper-I: Microcontroller Architecture & Programming (ELC 231) 

Objectives: 

1. To study the basics of 8051microcontroller 

2. To study the Programming of8051microcontroller 

3. To study the interfacing techniques of 8051microcontroller 

4. To design different application circuits using 8051microcontroller 

 

Course Outcomes : On completion of the course, student will be able 

1. To write programs for 8051 microcontroller 

2. To interface I/O peripherals to 8051 microcontroller 

3. To design small microcontroller based projects 

 
COURSE CONTENTS 

 
 

UNIT- 1: Basics of Microcontroller & Intel 8051 architecture [08] 

Introduction to microcontrollers, difference in controller and processor. 

Architecture of 8051, Internal block diagram, Internal RAM organization, SFRS, pin functions 

of 8051, I/O port structure & Operation, External Memory Interface. 

UNIT-2: Programming model of 8051 [10] 

Instruction classification, Instruction set, Addressing Modes: Immediate, register, direct, 

indirect and relative, assembler directives (ORG, END), features with examples, I/O Bit & 

Byte programming using assembly language for LED and seven segment display (SSD) 

interfacing. 

Introduction to 8051 programming in C. 

 
UNIT- 3: Timer /Counter, Interrupts [10] 

Timer / counter: TMOD, TCON, SCON, SBUF, PCON Registers, Timer modes, programming 

for time delay using mode 1 and mode 2. 

Interrupts: Introduction to interrupt, Interrupt types and their vector addresses, Interrupt enable 

register and interrupt priority register (IE, IP) 
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UNIT- 4: Interfacing, Serial Communication [08] 

Programming of serial port without interrupt, Serial Communication: Synchronous and 

asynchronous serial communication, Use of timer to select baud rate for serial communication. 

Interfacing : ADC, DAC, LCD, stepper motor. 

Recommended books: 

1. 8051 microcontroller and Embedded system using assembly and C : Mazidi and McKinley, 

Pearson publications 

2. The 8051 microcontroller – Architecture, programming and applications: K.Uma Rao 

and Andhe Pallavi, Pearson publications. 
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S.Y.B.Sc. Computer Science), Electronics, Semester III 

Paper-II, Digital Communication and Networking, ELC- 232 

Objectives: 

1. To introduce to all aspects of data communication system 

2. To introduce various digital modulation schemes 

3. To identify the need of data coding and error detection/correction mechanism. 

4. To study bandwidth utilization techniques : multiplexing and Spectrum spreading 

5. To know data link layer protocol: Media Access Control 

6. To study OSI and TCP/IP models of Networking. 

 
Course Outcomes : On completion of the course, student will be able 

1. Define and explain terminologies of data communication 

2. Understand the impact and limitations of various digital modulation techniques 

3. To acknowledge the need of spread spectrum schemes. 

4. Identify functions of data link layer and network layer while accessing communication link 

5. To choose appropriate and advanced techniques to build the computer network 

. 

COURSE CONTENTS 

 

UNIT 1: Introduction to Electronic Communication (9) 

 

Introduction to Communication: Elements of Communication system, types of noise sources, 

Electromagnetic spectrum, signal and channel bandwidth, 

Types of communication: simplex, half duplex, full duplex, baseband and broadband, 

Serial communication: asynchronous and synchronous, 

Information Theory: Information entropy, rate of information (data rate, baud rate), channel 

capacity, Nyquist theorem, Signal to noise ratio, Noise Figure, Shannon 

theorem, 

Error handling codes: Necessity, Hamming code, CRC 

 
UNIT 2: Modulation and Demodulation (5) 

 

Introduction to modulation and demodulation: Concept and need of modulation and demodulation, 

Digital Modulation techniques: Pulse Code Modulation (PCM), FSK, QPSK, QAM. 
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UNIT 3: Multiplexing, Spectrum Spreading and Media Access Control (12) 

 

Multiplexing techniques: Frequency division multiplexing, wavelength division multiplexing, Time 

division multiplexing 

Spread Spectrum techniques: Frequency hopping Spread Spectrum, Direct Sequence Spread 

Spectrum 

Media Access Control (MAC): 

Random Access Protocol: ALOHA, CSMA, CSMA/CD, CSMA/CA, 

Controlled Access Protocols: Reservation, Polling, Token passing, 

Channelization Protocols: FDMA, TDMA, CDMA. 

 
 

UNIT 4: Computer Networking (10) 

 
Introduction to computer networks 

Types of networks : LAN, MAN, WAN, Wireless networks, Switching, Internet, 

Network topology : point to point, Star, Ring, Bus, Mesh, Tree, Daisy Chain, Hybrid 

Network devices : Repeater, Switch, Networking cables, Router, Bridge, Hub, Brouter, Gateway. 

Wired LANs:- 

Ethernet: Ethernet protocol, standard Ethernet, 100 MBPS Ethernet, Gigabit Ethernet, 10 Gigabit 

Ethernet, 

Computer network model: OSI and TCP/IP. 

 

Recommended books: 

1. Communication Electronics: Principles and Applications, Frenzel, Tata Mc Graw Hill 

publication, 5th edition. 

2. Data Communication and Networking, Forouzan, Mc Graw Hill publication, 5th edition 

3. Computer Networks, Tanenbaum, pHI publication, 5th edition 
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S.Y.B.Sc.(Computer Science), Electronics, Semester III 

Paper III, Practical Course (ELC-233) 

 
Objectives: 

1. To get hands on training of Embedded C 

2. To study experimentally interfacing of microcontroller 

3. To design, build and test modulator and demodulators of digital communication 

4. To build and test experimentally various techniques of wired communication 

5. To develop practical skills of network setup 

 
Course Outcomes : On completion of the course, student will be able 

1. To design and build his/her own microcontroller based projects. 

2. To acquire skills of Embedded C programming 

3. To know multiplexing and modulation techniques useful in developing wireless application 

4. Do build and test own network and do settings. 

 
Guidelines for Practical: 

 Practical batch size : 12

 Minimum no of Practical to be performed : 10

 At least five practical from each Group

 Electronics lab should have set up for embedded programming (Computers and microcontroller 

target and interfacing boards)

 
COURSE CONTENTS 

 

 

Group A: (Any 5) 

1. Arithmetic, logical & code conversion problems using assembly/C programming 

2. Interfacing of thumbwheel & seven segment display to 8051 microcontroller 

3. Traffic light controller using 8051 microcontroller 

4. Interfacing LCD to 8051Microcontroller 

5. Waveform generation using DAC Interface to 8051Microcontroller 
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6.  Event counter using opto-coupler, seven segment LED/LCD display interface to 

8051Microcontroller 

7. Speed Control of stepper motor using 8051 microcontroller 

 
Group B: (Any 5) 

 
1. Study of 3 or 4 Bit Pulse Code Modulation technique 

2. Study of Frequency Shift Keying 

3. Study of Time Division Multiplexing 

4. Study of Frequency Division Multiplexing 

5. Study of Code Division Multiple Access System 

6. Study of Error detection and correction by using Hamming Code technique 

7. Study of Computer network components : Cables, Connectors, Routers, Switches, Ethernet 

and related interfacing cards 

8. To study Configuration of IP and MAC address and to study Local Area Network  setup 
 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



CBCS : 2020-21 S.Y.B.Sc.(Computer Science) Electronics 

SPPU-SYBSc(CS)Electronics, CBCS pattern, 2020-21 Page 
10 

 

 

 

 

S.Y.B. Sc. (Computer Science), Electronics, Semester IV 

Paper I : Embedded System Design (ELC-241) 

 
Objectives: 

1. To understand the concept of Embedded systems. 

2. To study the design flow and available tools for an Embedded system. 

3. To understand the implementation of embedded system using firmware and hardware components. 

4. To acquire programming skills for the development of Embedded system design. 

5. To develop practical skills for designing embedded system Applications. 

 
Course Outcomes : On completion of the course, student will be able 

1. To understand the difference between general computing and the Embedded systems. 

2. To know the fundamentals of embedded systems. 

3. Understand the use of Single board Computer (Such as Raspberry Pi) for an embedded 

system application. 

4. Familiar with the programming environment to develop embedded systems and their 

interfaces with peripheral devices. 

5. To develop familiarity with tools used to develop in an embedded environment. 

 

 
COURSE CONTENTS 

 

Unit 1:Introduction to Embedded systems using single board computers (SBC) (08) 

Single boards computer block diagram, types, Comparison of SBC models, Specifications, 

I/O devices (Storage, display, keyboard and mouse), Network access devices 

 
Unit 2: Architecture of System on Chip (SOC) (08) 

Architecture of SoC, Basic version Broad Coprocessor, Pin Description of Raspberry Pi, 

Architectural features: CPU Overview, CPU Pipeline stages, CPU Cache Organization, 

Branch Prediction & Folding (Concept), GPU Overview 

 
Unit 3:Programming using Python (10) 

Overview of Rasberian OS (Operating System), Installation, different types of Operating 

Systems 
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Basic Python Programming (Script programming):Variable & data types, Flow Control 

structures, Conditional statements ( If…Then…else), 

Functions: I/O function (GPIO, Digital),Time functions, Library functions 

Basic Arithmetic Programs: Addition, Subtraction, Multiplication, Division 

 
Unit 4 : Interfacing of devices using Python Programming (10) 

Basic interfacing: LED, Switch, LCD 

Internal Advanced: Bluetooth, Wifi, Ethernet, 

External advanced: Camera, Serial Communication GSM, Ultrasonic Sensor, PIR, Finger 

Print reader. 

 
Recommended Books: 

 
1. Rasberry Pi CookBook: Software & Hardware problems and Solutions By Simon Monk( 

O’Reilly Media Inc.) 

2. Raspberry Pi Hardware Reference by Warren Gay ( Apress) 

3. Rasberry Pi User Guide By Eben Upton, Greath Halfacree (John Wiley & Sons, Inc.) 

4. Learning Python with Rasberry Pi, by Alex Bradbury, Ben Everard, John Wiley & Sons, Inc 

5. Learn Raspberry Pi programming with Python By Wolfram Donat ( Apress) 
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S.Y.B.Sc.(Computer Science), Electronics, Semester IV 

Paper II: Wireless Communication and Internet of Things (ELC242) 

 
Objectives: 

1. To learn and understand applications of wireless communication system 

2. To learn and understand cellular system 

3. To learn and understand architecture of short range Wireless Technologies 

4. To learn and understand basics of Internet of Things 

5. To study applications of IoT 

 

Course Outcomes: Students will be able to 

1. Know working of wireless technologies such as Mobile communication, GSM, GPRS 

2. Become familiar with 3G and 4G Cellular Network Technologies for Data Connections. 

3. Understand working principles of short range communication application 

4. Get introduce to upcoming technology of Internet of Things 

5. Explore themselves and develop new IoT based applications 

 
 

COURSE CONTENTS 

 

 

Unit1: Wireless Communication: Cellular Telephony (12) 

 

Overview of wireless communication, 

Introduction of cellular telephony system: Frequency reuse, handoff strategies, Co-channel and 

adjacent channel interference, block diagram of mobile handset 

Overview of Cellular Telephony generations: 1G to 5G,3G (W-CDMA, UMTS), 4G(LTE) 

GSM: architecture, frame structure, mobility management, 

GPRS : architecture, application 
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Unit 2 : Short Range Wireless Technologies and Location Tracking (12) 

 

Short range Technologies : 

Bluetooth: Bluetooth architecture, Bluetooth protocol stack, Bluetooth frame structure 

Zigbee: Architecture, topologies, applications, Z wave: Protocol architecture, applications 

RFID: working of RFID system, types of RFID tags, RFID frequencies, applications 

 
Location Tracking: GPS system: components of GPS system (space segment, control segment, 

user segment), GPS receiver, Applications 

 
Unit 3: IoT Architecture (08) 

 
Introduction to IOT : Evolution of IOT, M2M and/or IOT, Seven layer architecture of IoT, Role 

of cloud in IoT, cloud topologies, Cloud access, Protocols in IoT, Cross connectivity across IoT 

system components: 

 Device to Gateway-short range Wireless: cellphone as gateway, dedicated wireless 

Access points 

 Gateway to cloud: Long range connectivity, (wired, cellular, Satellite, WAN) 

 Direct Device to Cloud connectivity , 

Networking technologies: Low power local area networking (LPLAN), Low power wide area 

networking (LPWAN) technologies, comparison of LoRa, sigfox NB-IoT, Cat –M. 

 
Unit 4: IoT Applications (04) 

Application domains, 

Challenges in IoT : Power consumption, Physical security, durability, Secure Connectivity, Secure 

Data Storage, Data volume, Scalability 

Case studies: 

Case Study 1: Smart Irrigation system for Agricultural field 

Case Study 2:Home Automation 

Case Study 3: Smart Cities 

 
Recommended books: 

1. Wireless Communications Principles and Practice, Rappaport, Pearson publication 

2. Mobile Communications, Jochen Schiller, Pearson publication 

3. Internet of Things : Principles and Paradigms, Rajkumar Buyya and Dastjerdi, MK publishers 

4. Internet of Things, Mayur Ramgir, Pearson publication 
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Objectives: 

S.Y.B.Sc.(Computer Science), Electronics, Semester IV 

Paper III, Practical Course (ELC-243) 

 

1. To use basic concepts for building various applications of embedded electronics. 

2. To build experimental setup and test the circuits. 

3. To develop skills of analyzing test results of given experiments. 

4. Developing Trained Personals for educating and training for upcoming graduates in 

wireless communication. 

5. Implement basic IoT applications on embedded platform 

 
Course Outcomes : On completion of the course, students will be able 

1. To design and develop own smart applications using Rasberry-Pi 

2. To write Python program for simple applications 

3. To build own IoT based system 

 
 

Guidelines : 

 Practical batch size : 12

 Minimum no of Practical to be performed : 10

 Eight compulsory experiments: At least four practical from each Group

 One activity equivalent to 2 experiments by the student.

a. Continuation of F. Y. activity. 

b. Electronics project Based on the Theory Courses learnt 

c. Documentation type experiments 

d. Presentation/Seminar on Electronics /advanced topic/research topics. 

 

Prerequisite: Rasberry Pi boards, Arduino / LoRa boards 

 
COURSE CONTENTS 

 
Group A (any 4) 

 
1. Programming of Raspberry Pi to control LEDs attached to the GPIO pins 

2. Programming of Raspberry Pi to get feedback from a switch connected to the GPIO pins 



CBCS : 2020-21 S.Y.B.Sc.(Computer Science) Electronics 

SPPU-SYBSc(CS)Electronics, CBCS pattern, 2020-21 Page 14 

 

 

3. Programming of Raspberry Pi to detect temperature using temperature sensor 

 

 

 
4. Programming of Raspberry Pi to detect light intensity using photocell sensor 

5. Programming of Raspberry Pi for Motion detection 

6. Programming of Raspberry Pi for image detection 

 
 

Group B (any 4) 

 
1. Study of GSM system (Message transmission & Reception). 

2. To study working of SIM card in GSM handset 

3. Study of GPRS system 

4. Study of Zig-bee for one application 

5. Study of RFID system 

6. Introduction to Python programming. 

7. To study Arduino based LED switching using mobile 

8. Temperature and humidity sensing using Arduino 

9. LoRa Interfacing. 
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Programme Objective: 

Cyber Security 

 

This programme aims to help the learners to navigate the foundations and skills necessary to 

build a career in the field of cyber security. 

 

Expected Outcome: 

 

After completion of this programme the learners will be able to understand the basic security objectives 

and the countermeasure the threats by using various security models and mechanisms. 
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Syllabus 
 

Theory 

Module Chapter No. Topic 

Module – 1 

Introduction to Information 

Security and Potential 

Threats 

Chapter – 1 
Introduction to Cyber Space, Cyber Security and 

Information Systems 

Chapter – 2 Cyber Attacks and their Classification 

Chapter – 3 Types of Malware and Threats 

Module – 2 

Cyber Vulnerability and 

Network Security 

Chapter – 4 Assessment of Vulnerability 

Chapter – 5 Intrusion : Detection and Prevention Systems 

Chapter – 6 
Internet Protocols, Operating System Security 

and Network Security 

Module – 3 

User Authentication Tools 

and Information Security 

Models 

Chapter – 7 User Authentication Methods, 

Chapter – 8 
Information 

Mechanisms 

Security Models and Security 

Chapter – 9 
Biometric Systems and Biometric Authentication 

Processes 

Module – 4 

Web and Mobile App 

security Methods 

Chapter – 10 Web Security and Email Security 

Chapter – 11 Security of Mobile Devices and Cloud Space 

Chapter – 12 Social Media Security and IoT Security 

Module – 5 

Cyber Crimes and Digital 

Forensic Science 

Chapter – 13 Cyber Crimes, Scams and Frauds 

Chapter – 14 
Digital Forensic Investigation Methods, Cyber 

Trails 

Chapter – 15 
Branches of Digital Forensics, Reporting, 

Management of Evidence 

 
Module – 6 

Prohibitory Laws for Cyber 

Security 

Chapter – 16 
Jurisdiction of Cyber Crime, Information 

Technology Act 2000 and its Amendments 

Chapter – 17 
Validity of Digital Communication Evidences (Call 

Records /Emails/SMS) 

Chapter – 18 RBI Act and IPR Act 
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Practical 

 
 
 
 
 
 
 
 

 
Module – 7 

Practical 

Practical – 1 
Performing the web security audit and report 

preparation 

Practical – 2 Biometric Authentication Processes 

Practical – 3 
Explore the Nmap tool and list how it can be 

used for network defense. 

Practical – 4 Explore the NetCat tool 

Practical – 5 Examine SQL injection attack 

Practical – 6 
Perform online attacks and offline attacks of 

password cracking. 

Practical – 7 Evaluate network defense tools for DOS attack 

Practical – 8 Evaluate network defense tools for IP spoofing 

 
Practical – 9 

Consider a case study of cyber crime, where the 

attacker has performed online debit card fraud. 

Prepare a report and also list the laws to be 

imposed on attacker 

Practical – 10 
To ensure Security of any one web browser 

(Mozilla Firefox/Google Chrome) 

Practical – 11 Set Firewall security for windows 

Practical – 12 
To gather information from any PC’s connected 

to the LAN 

 
 

Course Duration : 

 
Theory : 18 Hours 

Practical : 12 Hours 



The syllabus 

 

Course I 

Introduction to Human Rights and Duties 

Credit: 1 

I) Basic Concept 

a) Human Values- Dignity , Liberty, Equality , Justice, Unity in Diversity, Ethics and 

Morals 

b) Meaning and significance of Human Rights Education 

 

II) Perspectives of Rights and Duties 

a) Rights: Inherent-Inalienable-Universal- Individual and Groups 

b) Nature and concept of Duties 

c) Interrelationship of Rights and Duties 

 

III) Introduction to  Terminology of Various Legal Instruments 

a) Meaning of Legal Instrument- Binding Nature 

b) Types of Instruments: Covenant-Charter-Declaration-Treaty-Convention-Protocol-

Executive Orders and Statutes  

IV) United Nations  And Human Rights  

a) Brief History of Human Rights- International and National Perspectives 

b) Provision of the charters of United Nations 

c) Universal Declaration of Human Rights- Significance-Preamble 

d) Civil and Political Rights-(Art. 1-21) 

e) Economic, Social and Cultural Rights-(Art.22-28) 

f) Duties and Limitations-(Art. 29) 

g) Final Provision (Art. 30) 

 

 

 

 

 

 

 

 

 

 



Course II 

Human rights of vulnerable and disadvantaged groups 

Credit: 1 

 

I) General Introduction 

a) Meaning and Concept of Vulnerable and Disadvantaged  

b) Groups, Customary, Socio-Economic and Cultural Problems of  

c) Vulnerable and Disadvantaged Groups 

 

II) Social status of women and children in International and national perspective 

a) Human Rights and Women's Rights –International and National Standards 

b) Human Rights of Children-International and National Standards 

 

III)  Status of Social and Economically Disadvantaged people 

a) Status of Indigenous People and the Role of the UN 

b) Status of SC/ST and Other Indigenous People in the Indian Scenario  

c) Human Rights of Aged and Disabled 

d) The Minorities and Human Rights 

IV) Human rights of vulnerable groups 

a) Stateless Persons 

b) Sex Workers 

c) Migrant Workers 

d) HIV/AIDS Victims 

 

 

 

 

 

 

 



 

 

 

Course III 

Human Rights and Duties in India:  Law, Policy, Society and Enforcement  

Mechanism 

Credit: 1 

 

I. Human Rights in Indian Context 

a) Indian Bill of Rights  And Sarvodaya 

b) Preamble- Fundamental Rights- Directive Principles-Fundamental Duties 

 

II. Human Rights- Enforcement Mechanism 

a) Human Rights Act, 1993 

b) Judicial Organs- Supreme Court (Art 32) And High Courts(Art 226) 

c) Human Rights Commission- National and State of Maharashtra  

d) Commission of Women, children , Minority, SC/ST 

e) Survey of International Mechanism 

 

III. Human Rights Violations and Indian Polity 

a) Inequalities in society-population-illiteracy-poverty-caster-inaccessibility of legal redress 

b) Abuse of Executive Power-Corruption-Nepotism and favoritism 

c) Human Rights and Good Governance 

d)  

IV. Role of Advocacy Groups 

a) Professional Bodies: Press, Media, Role of Lawyers-Legal Aid 

b) Educational Institutions 

c) Role of Corporate Sector 

d) NGO’s 
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PHYSICAL EDUCATION SCHEME 

 
Syllabus and Guidelines for First Year Under Graduate Students of 

All the Faculties 

 

Effective from Academic Year 2019 - 2020 

 

 

COURSE – 101 PHYSICAL EDUCATION AND SPORTS (2 CREDITS) 

OR 

COURSE – 102 PHYSICAL EDUCATION AND YOGA (2 CREDITS) 

 

 

 

Note: College / Institute should offer 2 credits either of Physical Education and Sports 

or Physical Education and Yoga depending upon facilities available at the college / 

institute. 
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COURSE – 101 

PHYSICAL EDUCATION AND SPORTS 
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(For First Year Under Graduate Students of 

 All the Faculties) 

 

Effective from Academic Year 2019 - 2020 
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PHYSICAL EDUCATION AND SPORTS 
 

COURSE – 101 PHYSICAL EDUCATION AND SPORTS (2 CREDITS) (SEM- II) 

AIM OF THE COURSE: 

The aim of the course is to make Physical Education as an integral part of educational 

system and Promote physical activity among sedentary students / non-sportsmen. 

Students studying in the colleges should have the benefit of physical education to 

improve their health during the course of college education. It is designed to ensure 

that on completion of this course, they would attain the minimum prescribed 

standard. 
 

OBJECTIVE OF THE COURSE: 

The objective of the course is to enhance physical efficiency and maintain fitness of 

mind, and body, which would help the student to be mentally alert and physically 

efficient to withstand the strain and fatigue of daily life. It would prepare them for the 

strenuous training which will help them to be fit to face the different barriers in life. 

The students will undergo this course for the first year of his/her under graduate 

course education. 
 

COURSE CREDITS : 

Semester - II 

Course – 101 Physical Education and Sports (02 Credits) 

 Credit 1: Introduction to Physical Education and Sports 

• Concept of Physical Education, its Definition and Scope. 

• Concept of Physical Fitness 

o Components of Health Related Physical Fitness(Cardio-vascular 

Endurance, Muscular StrengthEndurance, Flexibility, and Body 

Composition) and Activities to improve these components. 

• Physical Activity Guidelines(Physical activity for health benefits) 

• Concept of Health, Wellness, and Health & Hygiene. 

• Participation in Games and Sports :  

A student will have to select one game/sport from the list of Association 

of Indian Universities, New Delhi (List of events available on website 

www.aiuweb.org). The choice of game/sports will be according to the 

facilities available in the college.  

The following points to be covered: 

o History of the Game/sport 

o Ground measurements 

o Skills of the game/sport 

o Basic rules of the game/sport 
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Every student should participate in game/sport selected by 

him/her for 10hours. 

Credit 2: Fitness Assessment 

• In order to improve the physical fitness standards of students, they 

should be given opportunity and facilities to participate in a game / 

sport from the list of Association of Indian Universities, New Delhi (List 

of events available on website www.aiuweb.org). The choice of game / 

sports will be according to the facilities available in the college. 

• Fitness Assessment 

o Cardiovascular Endurance 

o Flexibility  

o Muscular Strength Endurance and  

o Body Composition (No marks) 

 

 

REFERENCE BOOKS: 

• Bucher, C. A., & Wuest, D. A. (2010). Foundation of Physical Education, Exercise 

Science and Sports. Tata McGraw Hill Education Private Limited. New Delhi. 

• Fahey, T., Insel, P., & Roth, W. (1997). Fit & Well. Mayfield, U.S.A, 

• Hayward, V. (2006). Advanced Fitness Assessment and exercise prescription. Human 

Kinetics, USA. 

• Hoeger, W.W. K., & Hoeger, S.A. (2007). Fitness and Wellness. Thomas learning. 

Wadsworth. 

• Kamlesh, M. L. (2011). Fundamental Elements of Physical Education. KSK Publishers & 

Distributors. New Delhi 

• Keech, P. (2010). First Aid Handbook. Hermes House. London. 

• Rahl, R. V. (2010). Physical Activity and Health Gudelines. Human Kinetics. USA 

• Singh, D. K. (2010). Principle and History of Physical Education and Sports. Sports 

Publication, New Delhi. 

• Thapar, B. (2010). Principles of Physical Education. Rajat Publication, New Delhi. 

• Williams (2005).Nutrition for Health, Fitness, & Sports (7th edn.) McGraw Hill 

Publication. Newyork. 

• Hoffman, J. (2006) Norms for Fitness, Performance and Health. Human Kinetics. USA. 

• Kansal, D. K. (2008). Textbook of Applied Measurement Evaluation & Sports Selection. 

Sports and Spiritual Science Publication, New Delhi.  
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• Lipman, H. A. (2009). Measurement and Evaluation in Physical Education. Friends 

Publication, New Delhi. 

• Miller, T. (2012). NSCA’s Guide to Test and Assessment, Human Kinetics, USA. 

• Morrow, J., Jackson, A., Disch, J., & Mood, D. (2005). Measurement and Evaluation in 

Human Performance. Human Kinetics. USA. 

• Scott, M. G., & French, E. (2009). Measurement and Evaluation in Physical Education. 

Sports Educational Technologies. New Delhi. 

• Yobu, A. (2010). Test Measurement and Evaluation in Physical Education and Sports. 

Friends Publication. New Delhi. 

• आहरे, श. ( २००९). शारी रक िश ण मापन व मू यमापन. डायमंड पि लकेश स. पुण.े  
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EVALUATION STRUCTURE 

Table 1 

Semester Course Credit Marks Mode of Evaluation 

II 

COURSE – 101 

PHYSICAL 

EDUCATION AND 

SPORTS  (2 CREDITS) 

 

1* 25 

Project(15 marks) 

 and 

Practical(10 marks)  

(10 hrs. of participation in 

selected game/sport). 

1** 25 
Practical – Fitness Test 

(Table 2) 

*indicate first credit  **indicate second credit 
 

• To complete first credit of Course – 101 Physical Education and Sports, 

Teacher will have to conduct 5 theory lectures (college may schedule these 

lecture during first or second semester before fitness assessment) and student 

will have to attend 5 theory lectures and has to participate in selected game / sport 

for minimum 10hrs. and will have to prepare a handwritten project work on 

the sports event selected for that year in his/her language selected for studies. 

The project to be prepared will be based on the following contents: 

o History of the Game 

o Ground measurements 

o Skills of the game 

o Basic rules of the game 

 

• Procedure for fitness tests are given in the guidelines section which also 

includes Norms Table. Marks to be awarded in accordance with the norms 

table. 

 

Fitness Test: 

Table 2 

Sr. No. Component Test  Marks 

1 

Cardiovascular 

Endurance 

(Any One) 

1. Modified Queens College Test 

             or 

1. 12 Min.  Run Walk 

10 

2 Flexibility 2. Sit and Reach Test 05 

3 
Muscular Strength 

Endurance 
3. Bent Knee Sit Ups 10 

4 Body Composition 4. Fat Percentage -- 

Total : 25 

 

In the second semester the students will have to appear for the Fitness Test (25 

marks). Test wise weightage of marks is as per Table 2. The examination will be 

conducted as per the convenience of the college in second semester.  
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CRITERIA OF PASSING 

Table 3 

Semester Course Credit Max. 

Marks 

Minimum 

Passing % 

Max. 

Marks 

Minimum 

Passing % 

II 

COURSE – 101 

PHYSICAL 

EDUCATION AND 

SPORTS (2 CREDITS) 

1 25 40% 

50 40% 

1 25 40% 

 

• To pass a student shall have to get minimum 40% in each credit and aggregate 

40% in each course. 

• Student who have failed/who have been absent for the entire course/who have 

not completed any task will have to complete the entire course during the 4th 

semester. 

• Student will not be considered eligible for 5th semester without completing the 

Course (i.e. Course 101 PHYSICAL EDUCATION AND SPORTS). 
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CONSIDERATIONS AND EXEMPTIONS: 

 

Differently Able Students 

Differently able students will be exempted from the course 101 PHYSICAL EDUCATION 

AND SPORTS after producing the valid documents.This is not depriving them from the 

equality of opportunity with other students. The student shall have to submit his/her 

medical certificate at the time of admission from a Civil Surgeon of respective District 

Civil Hospital. 
 

Important Note: 

• Temporary illness will not give students exemption from the course. If he / she 

miss any assessment/task he / she will be given opportunity in the ensuing 

semester.  

 

Exemption 

Any Student representing college / institute in the enlisted games of Association of 

Indian Universities / Indian Olympic Association / State Olympic Association shall be 

exempted from mandatory participation in selected game / sport for minimum 

15 sessions of first credit of Course – 101 Physical Education and Sports.  

GRADING: 

Grading for course 101 will be done as follows. 

Table 4 

Range of 

Marks 

Grade Grade Points 

41-50 O 10 

35-40 A+ 09 

30-34 A 08 

28-30 B+ 07 

25-27 B 06 

23-24 C 05 

20-22 P 04 

00-19 F 00 

Absent Ab 00 

 Ex Exempted 
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SAVITRIBAI PHULE PUNE UNIVERSITY 

 
 

 
 

 

 

PHYSICAL EDUCATION AND SPORTS 

Guidelines 
COURSE – 101 PHYSICAL EDUCATION AND SPORTS 

  

 

(for First Year Under Graduate Students of 

 All the Faculties) 

 

Effective from Academic Year 2019 - 2020 
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ORGANIZATIONAL GUIDELINES : 

 

1) STAFF: The colleges are expected to have qualified teachers in Physical Education 

and Sports. The Course can be managed with the help of contributory teachers but, 

the regular teacher in-charge of sports and physical education will have to be 

appointed to streamline the working of the department. 

For facilitating the smooth working of the course, every class should be divided 

into a group of 30 students each with a team leader who would help the college 

Director of Physical Education and Sports in the organization of the work. 

The evaluation of students should be done by the Director of Physical Education 

with the help of other teaching staff. 

 

2) FACILITIES AND EQUIPMENT: 

 

a) PLAYGROUD : The sports facilities available at the college should be maintained 

for the regular practices and should be made available to conduct the tests. 
 

b) EQUIPMENT : According to the playing facilities available in the college, the 

required equipment for the same needs to be made available to the students.  

 
 

3) FINANCIAL PROVISION: 

 

a) FEES : For the conduct of this scheme fees of Rs. 100/- (per student) should be 

collected by college and the amount collected thereof should be strictly utilized in 

consultation with Director of Physical Education and Sports for the promotion of 

sports and   for the conduct of Physical Education Scheme.  
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GENERAL GUIDELINES TO IMPLEMENT THE COURSE 

1. APPOINTMENT OF STUDENT LEADERS : 

To run the program throughout the year effectively, every college shall appoint 

student leaders amongst the students as per their requirement.  

Normally after every 30 students, the college may appoint 01 student leader who 

shall extend his/her help to conduct the program under the supervision or as per 

the guidelines given by the college Director of Physical Education. 

 

2. STUDENT LEADERS ORIENTATION PROGRAM : 

The College Director of Physical Education at the beginning of the academic session 

shall organize at least three days orientation program for the selected student 

leaders. It is expected that the entire course related important responsibilities shall 

be conveyed to the student leaders, if possible with the required demonstrations. 

 

3. TRAINING TO STUDENT LEADERS : 

The College Director of Physical Education at the beginning of the academic 

session, selects the student leaders as per his/her requirement and shall train them 

to conduct the decided program. Normally, following training shall be given to the 

student leaders. 

• Method of taking attendance 

• Preparation of weekly program 

• Record keeping 

• Preparation of test sheets 

• Marking of play grounds  

• Checking of equipment specifications 

• Class Controlling 

 

Program and Activities to be arranged during orientation of Student Leaders: 

• Warming up Exercises 

• Conditioning Exercises 

• Demonstration of Various Tests 

• Imparting of training schedule 

• Group dynamics 

• Various methods of testing 

• Introduction and operational use of the equipments 

• Method of extension of help during the tests 
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4. ADMINISTRATION IN ABSENTIA : 

The College Director of Physical Education normally shall have to supervise, guide, 

control and has to visit various places during the conduct of Intercollegiate Sports 

programs, hence, in his/her absence the student leaders shall conduct the decided 

programs as per the guidelines issued by the Director of Physical Education of 

Sports from time to time. 

 

5. REQUIREMENT OF FINANCIAL ASSISTANCE TO CONDUCT THE STUDENT 

LEADERS’ ORIENTATION PROGRAM : 

The head of the institution shall make available the required financial assistance to 

the College Director of Physical Education to conduct the student leaders’ 

orientation program. The college authorities may seek the help of the team leaders 

rendering the services through Earn and Learn Scheme.  

Every year at the beginning of the session the College Director of Physical 

Education shall submit the required budget to the Head of the College. The 

expenditure on the same shall be incurred from the fees collected for this program.  

 

6. INFORMATION ABOUT THE COURSE : 

The College Director of Physical Education and Sports at the beginning of the 

academic session shall inform and explain the course to the admitted students.  

 

7. APPLICATION FORM : 

The College Director of Physical Education at the beginning of the academic 

session shall issue and collect the duly filled prescribed application form from the 

students admitted to First year of the Courses. (Appendix –II) 

The College Director of Physical Education at the beginning of the academic 

session shall sort the duly filled in application forms and accordingly make the 

required arrangements. 

 

8. CLASSES OF THE ACTIVITIES : 

5 Lectures of the decided time shall be conducted by the College Director of 

Physical Education or with the help of Guest Faculty. Although the evaluation will 

be done in second semester theory lectures and practical sessions may be 

arranged in first semester also. 

 

9. CERTIFICATE TO STUDENTS LEADER : 

Every year at the end of the academic year the Director of Physical Education and 

Sports of the College shall award certificate to the student leader as per the 

Appendix - III.  
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APPENDIX – I 

 

Achievement Card for 

COURSE – 101 PHYSICAL EDUCATION AND SPORTS 

Fitness Test 

Name of the Student :          

College :            

Sr.

No 
Activity Particular 

Out Of 

Marks 

Perfor-

mance 
Marks 

1 
Fitness 

Assessment 

• Cardiovascular Endurance 10   

• Flexibility 5   

• Muscular Strength Endurance 10   

• Body Composition --  -- 

Total : 25 --  

 

 

 

 

Signature of the Student 

 

 

Signature of Teacher In- charge :        

 

 

Signature of Principal :         

 

Date :     /        /   

 

 

 

  

College 

Seal 
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APPENDIX – II 

Application Form 
 

COURSE – 101 PHYSICAL EDUCATION AND SPORTS 

 

 

Name of Student  

Address for  

Correspondence 

 

 

 

 

Class   

 

Section  

Semester  

Sex Male / Female 

Date of Birth  

Age  

Blood Group  

Height  

Weight  

Game Selected  

Medical History 

/ Illness If any 

 

 

** The Student shall have to choose any one game/sports event as per the availability 

of the infrastructure and equipments in the college. For his/her convenience they may 

consult the College Director of Physical Education. 
 

I, the undersigned declare that, I shall practice the selected events as per the 

instructions given by the College Director of Physical Education and abide by the rules 

made thereof. Further, I certify that, I shall not change or switch over to any other 

event in the mid of the session and appear the final test in the events selected under 

this form.  

     

Signature of the Student 

Date :     /        / 

Place :     

Paste latest 
passport size 
photograph 
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APPENDIX – III 

 

 

 

APPENDIX – III 

 

 

 

 

 

 

 

 

 

 

 

 

  

Certificate of Appreciation 
 

This is to certify that Shri/ Smt/ Kum.        of  

             

Has successfully rendered his/her valuable services for the smooth conduct of theSports 

and Physical Education Course designed by the University for the Academic Year   

   

  

Date:     /      / 

 

 

Director of Physical 

Education of the College 
Seal of College Principal of the College 
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APPENDIX – IV 

Exemption Form 

(Sports Participation) 

COURSE – 101 PHYSICAL EDUCATION AND SPORTS  

(Mandatory participation in selected game / sport for minimum 10 hours) 

 

Name of Student  

Address for  

Correspondence 

 

 

 

 

Class   

 

Section  

Semester  

Sex Male / Female 

Sports/Game  

Date of competition  

Place of competition  

Level of Competition  

 

     

Signature of the Student 

Date :     /        / 

Place :     

 

Exemption Granted / Exemption Not Granted 

 

Director of Physical 

Education of the College 
Seal of College Principal of the College 
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APPENDIX – V 

Exemption Form 

(Differently Able Students) 

COURSE – 101 PHYSICAL EDUCATION AND SPORTS  

 

Name of Student  

Address for  

Correspondence 

 

 

 

 

Class   

 

Section  

Semester  

Sex Male / Female 

Nature of Disability  

Yes / No Copy of certificate from competent authority attached 

 

 

 

 

     

Signature of the Student 

Date :     /        / 

Place :     

 

Exemption Granted / Exemption Not Granted 

 

Director of Physical 

Education of the College 
Seal of College Principal of the College 
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APPENDIX – VI 

SPORTS / GAME PARTICIPATION LOG 

COURSE – 101 PHYSICAL EDUCATION AND SPORTS  

Name of Student  

Class   

Section  

Semester  

Sports/Game  

 

Date Activity Student Sign. Student Leader Sign. 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

 

       

Signature of the Director of sports & PE 

Date :     /        / 

Place :     
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SAVITRIBAI PHULE PUNE UNIVERSITY 

 
 

 
 

 

PHYSICAL EDUCATION AND SPORTS 
COURSE – 101PHYSICAL EDUCATION AND SPORTS 

 

FITNESS TEST MANUAL 

 

(for First Year Under Graduate Students of 

 All the Faculties) 

 

Effective from Academic Year 2019 - 2020 
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TEST DESCRIPTION 

 

1. MODIFIED QUEENS COLLEGE STEP TEST : 

OBJECTIVE : 

To provide a practical, convenient means for assessing cardio respiratory fitness. 

 

VALIDITY : 

using maximal oxygen consumption as the criterion, a correlation of - .75 was 

obtained between the first heart rate recovery score (5-20 seconds after exercise) 

and max. VO2 expressed in ml/kg/min 

 

RELIABILITY : 

A reliability coefficient of .92 was reported 

 

EQUIPMENT AND MATERIALS : 

Bleachers serve as stepping bench (16.25 inches). A metronome is used for the 

cadence. Women 22 steps per minute and Men 24 steps per minute. 

 

PROCEDURE : 

Half of the class may be tested at one time with the other half serving as partners to 

count pulse. Following the explanations of the test and pulse-counting procedures, 

the counters are allowed several practices in counting their partners pulse rates for 

15-seconds intervals. 

The test consists of stepping up and down on the bleachers step for 3 minutes. At 

the end of the time period, the subjects remain standing while the partners count 

pulse rate for 15 seconds interval beginning 5 seconds after the cessation of 

exercise. The counters and steppers then exchange places and the other half of the 

class is tested. 

 

SCORING : 

The 15- seconds pulse count is multiplied by 4 to express the score in beats per 

minute. 
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NORMS : 

Men & Women 

(Performance in Beats 

per minute) 

Marks out of 10 

≤  148 10 

149 – 156 9 

157 – 160 8 

161 – 163 7 

164 – 166 6 

167 – 170 5 

171 – 172 4 

173 – 180 3 

181 – 184 2 

≥185 1 

 

Marks based on percentile norms Ref.: Johnson, B. L. & Nelson, J. K. 

(1986). Practical Measurement for evaluation in physical education (3rd 

edn) Mc Millan Publishing Company USA. Pg. 161 
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2. TWELVE MINUTE RUN AND WALK TEST (COOPER'S TEST) : 

OBJECTIVE : 

To measure cardio-respiratory endurance. 

 

VALIDITY : 

Validity is 0.90 when correlated with treadmill measurements of oxygen 

consumption and aerobic capacity. 

 

RELIABILITY : 

Reliability is 0.94 with test-retest method. 

 

EQUIPMENT AND MATERIALS : 

Stopwatch or clock with sweep second hand, whistle or starter's pistol, track, 

football field, or some running area marked so that distance travelled in 12 minutes 

can be calculated easily. 

 

PROCEDURE : 

Performers assemble behind starting line. At the starting signal, they run or walk as 

far as possible within the 12 minute time limit. An experienced pacer should 

accompany performers around the running area during the actual test. Performers 

should have experienced some practice in pacing. At the signal to stop, performers 

should remain where they finished long enough for test administrators to record 

the distance covered. Ample time should be given for stretching and warm-up as 

well as post-test cool down. 

 

SCORING : 

Score is distance in meter covered in 12 minutes. 
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NORMS : 

 

Men 

(In meters) 

Women 

(In meters) 
Marks out of 10 

≥2641 ≥2261 10 

2461 – 2640 2111 – 2260 9 

2351 – 2460 2001 – 2110 8 

2271 – 2350 1941 - 2000 7 

2191 – 2270 1871 – 1940 6 

2131 – 2190 1811 – 1870 5 

2061 – 2130 1761 – 1810 4 

1971 – 2060 1681 – 1760 3 

1871 – 1970 1621 – 1680 2 

≤ 1870 ≤ 1620 1 

 

(Marks based on percentile norms Ref: Hoffman J.  (2006). Norms for fitness 

performance & health. Human Kinetics.  USA. Pg. 73) 
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3. SIT AND REACH : 

OBJECTIVE : 

To measure the hip and back flexion as well as extension of the hamstring muscles 

of the legs. 

 

VALIDITY : 

Face validity was accepted for this test. 

 

RELIABILITY : 

An ‘r’ of 0.94 was found when the best score of three trials was recorded from 

separate testing and correlated. 

 

EQUIPMENT AND MATERIAL : 

Flexomeasure case with yard stick and tape. 

 

PROCEDURE : 

i. Line up the 15 inch mark of the yardstick with a line on the floor and tape the 

ends of the stick to the floor so that the flexomeasure case (window side) is 

face down. 

ii. Sit down and line up your heels with the near edge of the 15 inch mark and 

slide your seat back beyond the zero end of the yardstick. 

iii. Have a partner stand and brace his or her toes against your heels. Also, have 

and assistant on each side to hold your knees in a locked position as you 

prepare to stretch. 

iv. With heels not more than 5 inches apart, slowly stretch forward, while pushing 

the flexomeasure case as far down the stick as possible with the fingertips of 

both hands. Take your reading at the near edge of the flexomeasure case. 

 

SCORING : 

The best of three trials measured in centimeter is your test score. 
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NORMS : 

 

Men 

(in cms) 

Women 

(in cms) 

Marks out of 5 

≥ 42.01 ≥42.51 5 

38.01 – 42.00 40.01 – 42.50 4 

34.51 – 38.00 36.51 – 40.00 3 

29.51 – 34.50 32.51 – 36.50 2 

≤ 29.50 ≤ 32.50 1 

 

(Marks based on percentile norms Ref.: Hoffman J. (2006). Norms for 

fitness performance & health. Human Kinetics. USA. Pg. 102) 
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4. BENT KNEE SIT UPS : 

OBJECTIVE : 

To measure the dynamic (isotonic) endurance of abdominal muscles. 
 

EQUIPMENT AND MATERIALS : 

A stopwatch and a mat or dry turf or clean floor. 
 

PROCEDURE : 

The subject is asked to lie on the back with knees bent, feet on the floor with 

heels not more than 12 inches from the buttocks. The angle of the knees should not 

be less than 90degree. The subject is asked to put his or her hand on the back of the 

neck with finger clasped and to place the elbows squarely on the mat or turf or 

floor. The subject’s feet are held by a companion to ascertain that the feet do not 

leave the surface and remain touching it. Then the subject is asked to tighten the 

abdominal muscles and to bring the head and elbows to the knees. The entire 

above process constitutes one sit up. 
 

The subject is asked to return to starting position with his/her elbows on the 

surface before sitting up again. The tester gives the above demonstration to all the 

subjects to be tested before the actual performance of the test. The timer gives the 

starting signals ready, go ! at the word ‘go’ the timer starts the stopwatch and the 

subject starts the sit ups performance as quickly as possible with /her best efforts. 

The tester starts counting the number of sit ups performed. After 60 seconds, the 

timer gives the signal stop and the subject stops, while the tester records the 

number of correctly executed sit ups performed by the subject in 60 seconds. This 

gives the score of the test. 
 

Only one trail is given unless the tester believes that the subject has not had a 

fair opportunity to perform. A subject is not allowed any rest in between sit ups 

during his performance. No incorrect sit ups is counted in which the subject does 

either of the following mistakes: 

a) Keeps the fingers unclasped behind the neck. 

b) Returns to the incomplete starting position with elbows not flat on the surface 

before starting the next sit up. 

c) Brings both elbows forward by pushing of the floor with any elbow. 
 

 

SCORING : 

Number of correctly executed sit ups performed by the subject in 60 seconds 
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NORMS : 

 

PERFORMANCE 

(NUMBER OF SIT UPS) 

Men 

PERFORMANCE 

(NUMBER OF SIT UPS) 

Women 

Marks out of 

10 

≥ 44 ≥ 35 10 

40 – 43 30 – 34 9 

37 – 39 28 – 29 8 

35 – 36 25 – 27 7 

32 – 34 23 – 24 6 

30 – 31 21 – 22 5 

28 – 29 18 – 20 4 

25 – 27 15 – 17 3 

23 – 24 11 – 14 2 

≤22 ≤ 10 1 

 

 

(Marks based on percentile norms Ref: The Cooper Institute (2006). Physical 

fitness specialist course and certification. Texas, USA. Pg. 29 & 36) 
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5. PERCENTAGE BODY FAT : 

Bioelectrical Impedance (BI) : 

Bio electrical is gaining popularity because of its ease in administration and its 

similarity to skin fold measurements regarding accuracy. BI is based on the 

relationship between total body water and lean body mass. Since water is an 

excellent conductor of electricity, a greater resistance to an electrical current 

passing through the body indicates a higher percentage of body fat. Likewise 

decrease when there is higher percentage of lean tissue. Since BI is sensitive to 

changes in body water, subject should refrain from drinking or eating within 4 

hours of the measurement, void completely before the measurement, and refrain 

from consuming any alcohol caffeine, or diuretic agent before assessment. Failure 

to do so increases measurement error. For this Omron Body Fat Monitor can be 

used. 
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PHYSICAL EDUCATION AND YOGA 

COURSE – 102:PHYSICAL EDUCATION AND YOGA  (2 CREDITS) 

 

AIMS & OBJECTIVES OF THE COURSE: 

The aim of the course is to create awareness among students about Yoga, and to 

facilitate knowledge about Asanas, Pranayam and Shuddikriya. This will help them to 

incorporate yogic practices in their lifestyle. 

 

COURSE CREDITS  : 

Semester - II 

Course – 102 Physical Education and Yoga  (02 Credits) 
 

 Credit 1: Introduction to Physical Education and Yoga 

• Concept of Physical Education, its Definition and Scope. 

• Introduction to Yoga - History of Yoga, Introduction to Ashtanga Yoga.  

• Prayer 

• Mobility exercises – Neck up & down, Side to side, shoulder 

rotation, Twisting, Squats. 

• Practice of  Prone and Supine  Asanas  

A student will have to perform standing and seating asanas 

• Pavanmuktasana • Shavasana • Setubandhasana 

• Ardha Halasana • Salabhasana • Bhujangasana 

• Halasana • Makarasana • Dhanurasana 

The following points to be covered: 

o Benefits &Contraindication of each asana 
 

Credit 2:  Sitting and Standing Asanas and Pranayam 

• Practice of  Sitting and Standing Asanas  

A student will have to perform sitting and standing asana 

• Vajrasana • Dandasan • Vakrasana 

• Ushtrasana • Uttanmandukasana • Bhadrasan 

• Vrikshasana • Shashankasan • Trikonasana 

• Padahastasana • Chakrasana - sideward • Tadasana 

The following points to be covered: 

o Benefits & Contraindication of each asana 
 

• Practice of  Pranayam  

A student will have to perform pranayama  

• Anulom-Vilom • Bhramari • Kapalbhati 

The following points to be covered: 

o Benefits & Contraindication of eachPranayama 
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REFERENCE BOOKS: 

• Iyengar, B.K. (2008).Light on Yoga. Orient LongmanPvt. Ltd.Mumbai 

• Iyengar, B.K. (2008).Light on Pranayama. Orient LongmanPvt. Ltd.Mumbai 

• Iyengar, B.K. (2008).Light on Astanga Yoga. Alchemy Publishers. New Delhi. 

• Iyengar, B.K. (2008). Yoga the Path to Holistic Health. Dorling Kindersley. 

London. 

• Gharote, M. L. (2013). Guidelines for Yogic Practices. The Lonavla Yoga 

Institute. India. 

• अ यंगार, गी. ( २०१६). ि यांसाठी योग- एक वरदान. रोहन काशन. पुणे.  

• अ यंगार, बी. के. ( २०१७). आरो य- योग. रोहन काशन. पुणे.  

• घरोटे ल. म. ( २०१०) ाणायाम – ासाचे शा . द लोणावळा योग 
इि ट ूट. इंिडया.  
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EVALUATION STRUCTURE 

Table 1 

Semester Course Credits Marks Mode of Evaluation 

II COURSE – 202  

PHYSICAL 

EDUCATION AND 

YOGA – II (2 

CREDITS) 

 

2 50 

(10marks 

x 5) 

1. Demonstration  and 

Explanation of Asana, 

and pranayam 

(total 5 – out of which 

3 of student choice 

and2 of examiners 

choice) 

 

EVALUATION OF THE ASANAS : 

Each Asana will be awarded from 0-10 Marks. The evaluation is further distributed as 

under :- 

a) Technical Execution (Presentation) 4 Marks 

b) Complete Posture 4 Marks 

c) Retention period 2 Marks 

EXPLANATION : 

a) Technical Execution (Presentation) 4 marks. It involves methodical approach in 

itspresentation which further depends on  

i) Arriving to the posture,  

ii)Alighting fromthe posture,  

iii) Expression, 

 iv) Breathing 

 

b) Complete Posture 4 marks. Attainment of the final posture and while being in 

thisposition certain aspects deem necessary to be taken into consideration to 

constitutea complete posture 

 i) Stability in the posture,  

ii) Calmness & tranquillity,  

iii)Exactness and correctness,  

iv) Smoothness and degree of flexibility,  

v) Bodyalignment, its angles and beauty. 

 

c) Retention 2 marks. All postures are required to be held for20 seconds each. During 

retention period no shivering, no untoward movement, consistentbreathing, calm face 

expression and proper body language is essential. 
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PASSING CRITERIA 

Semester Course Credits Max. Marks Minimum Passing  % 

II COURSE – 202  

PHYSICAL EDUCATION 

AND YOGA – II (2 

CREDITS) 

 

2 50 40% 

 

 

• To pass a student shall have to get minimum 40% in aggregate in course. 

• Student who have failed/who have been absent for the entire course will have 

to complete the entire course during the 4th semester. 

• Student will not be admitted to 5th semester without completing the Course. 
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GRADING: 

Grading for course 101 and course 201 will be done separately as follows. 

 

Table 3 

 

Range of 

Marks 

Grade Grade Points 

41-50 O 10 

35-40 A+ 09 

30-34 A 08 

28-30 B+ 07 

25-27 B 06 

23-24 C 05 

20-22 P 04 

00-19 F 00 

Absent Ab 00 

 Ex Exempted 

 



 
 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 
 

 

 

            Institute Celebrating Marathi Bhasha Din 10th march 2019 

 

 

 

 

 

 

 

 

 

 



 
 

       

                                                  



 
 

 



 
 

 



 
 

              

   

 

                 

 

                          Celebration Of Birth Anniversary of Savitribai Phule 

 

 

 

 

 

 

 

 

 

 

 



 
 

 



 
 

 



 
 

 



 
 

 



 
 

 

 

 

 

 

 

Celebrating Indian constitution day and lecture are delivered chief guest 

Sachin Patil Sir (A.P.I) by 2019-2020 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 



 
 

 



 
 

 



 
 

 

 

 

 

 

 

Celebrated International constitutional day and Lecture delivered by adv. Ganesh 

Alandikar 

 



 
 

 



 
 

 



 
 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 



 
 

 

 

  

Online Yoga Day celebration using zoom / Google meet platform 2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 



 
 

 

 

 

 



 
 

 

 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

      

                                             Tree plantation by N.S.S 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

                Tree Plantation by Student Development Cell 

 

 

 

 

 

 

 

 

  

 

 

 

 



 
 

 

 



 
 

 

               Eco-Friendly Ganesh Idol Online Workshop  2021 

 

 

  

 

 

 

 

 

 

 

 

 

                              

                         

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 



 
 

 

Tree plantation in college campus 2020-2021 

 

 

Tree plantation in college campus 2017-2018 



 
 

 

 

 

 

Tree plantation in college campus by guest 2021-2022 



 
 

 

Distribution of Indian tree plant by member of someshwar shikashan prasark 

mandalas 2021-2022 

 

Tree plantation in college campus by Dr.Pawar R.G. Principal of someshwar science 

college someshwarnagar 2021-2022 

 

 

 



 
 

 

 

Industrial visit at Someshwar sahkari sakhar karkhana 

 

 

 



 
 

Industrial Field Visit 2018-2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

Hemoglobin checkup camp 2018-2019 

 

 

 

 

 

 

 

 

 

 

 

                     Hemoglobin checkup camp for girls Students 2022 



 
 

 

                       Hemoglobin checkup camp for girls Students 2017-2018 

 

 

 

 

Environmental Day Poster Presentation   
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