
PATNA UNIVERSITY

Courses of Study for

B.Sc. (Honours) and Subsidiary Examinations in Botany

Three Year Degree Course

2015-2018

3

S

t
s
{'

J
t
$
T

t
.t

I
I
I
l
.l

u
a
t
a
t
I
I
t
!
t
e
a

4

1



3

B.Sc. Botany (Honours)

Three Year Degree Course

Three shall be two theoretical and one practical paper each in the I year and ll year

examinations carrying 75 marks in each theory paper and 50 marks in each practical paper. ln the lll

year, there shall be three theory and one practical paper carrying 100 marks each.

Paper l:

Paper ll :

Paper V :

Paper Vl :

Paper Vll:

Paper Vlll :

B.Sc. (H) Part-l

General Biology, Microbiology, Mycology and Plant Pathology

Plant DiversitY

Practical based on Paper I and lll

3Hrs. 75 marks

3Hrs. 75 marks

4 Hrs. 50 marks

3 Hrs 75 marks

3 Hrs. 75 marks

4 Hrs. 75 marks

3 Hrs. 100 marks

3 Hrs. 100 marks

3 Hrs. l-00 marks

4 Hrs. 100 marks

B.Sc. (H) Part-ll

Paper lll : Angiosperms and Economic Botany

Paper lV : Cell Biology, Cytogenetics and Plant Breeding

Practical based on Paper lll & lV

B.Sc. (H) Part- lll

Molecular Biology and Biotechnology

Plant Physiology and Biochemistry

Biodiversity and Environmental Biology

Practical based on Papers V, Vl and Vll
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B.Sc. part_l Botany Honours

paper l: General Biology, Microbiology, Mycology and plant

Time :3 Hours

Pathology

Full Marks: 75

Ten questions are to be set' three each from group A and group B and fourfrom group c. Fivequestionsare to be answered, selecting at least one question from each group.

(i) General Biology

1.. An elementary study of origin of life. Evolution. Natural Selection. Darwinism and NeoDarwinism.

2. A comparative account of two kingdom. Five
systems.

(ii) Microbiology

kingdom and three domain classification

1,. Conceptual history of Microbiology
2. Techniques of isoration micro-organisms and curture media preparation.3. Structure, growth and reproduction of Bacteria.4. Structure and reproduction of TMV and bacteriaophages.5. lndustrial importance of Bacteria.
6, Role of microbes in nitrogen fixation.
7 ' structure, reproduction and economic importance of Cyanobacteria.8. Transmission of plant viruses and control measures.

Group B: Mycology
1' A general study of the structure reproduction and classification of fungi.2. structure and rife history of foilowing g"n"r.,-sy, chytrium, Arbugo, Erysiphe, pezia,

Ustilogo, puccinio and Alternaria

Group C; plant pathology \
1. Role of Toxins and Enzymes in plant disease.2' Etiorogy, symptoms and contror of the fo,owing prant disease:(a) Late blight of potato

(b) Wart disease of potato
(c) White rust of crucifers
(d) Loose Smut of Wheat
(e) powdery mildews
(f) Brown Leaf Spot of Rice
(g) Rust of Wheat and Linseed
(h) Red rot of Sugarcane
(i) Wilt of pigeon pea

U) Citrus Canker
(k) Tobacco Mosaic disease
(l) Little Leaf of Brinjal
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PaPer ll: Plant DiversitY

Full Marks 75

ren questions are to be set, five lromgroup A and /rve from group B. Five questions are to be answered'

Selecting at least two questions from each group'

GrouP A

ction and classification of algae'

gnificance of following genera'

lvox, Oedogdnium' Choro' Voucherio' Ectocorpus'

nio

Lichens: A general account

BrYoPhYtes:

::' il;;i characteristics and classification of Bryophvtes'
r l:t^ Li-l^^, nl

i:, :x'Jil:ilT::l:ffiil:["J,'."","*o',i.'n,;,"" 
o,.n",o"o*ing genera with particurar

reference to gametophytes and sporophytes'

Morchontio,Pellia,Anthoceros,SphognumondPogonotum

PteridoPhYtes:

L. General characteristics and classification

2. Stelar evolution

,. Siructures and life history of the following:

Psilotum' Lycopodium' Selaginelo' Equiseium' Marsileo' ophiogtossum ond Azolla

4. Fossils r Rhynia, 
'"rik"-*O,ron 

o'd Colamites'

Gymnosperms:Acomparativeandevolutionarystudyofthemorphological,.anatomicaland
embryologic"t t".t'r"s'ot *"no'p"'lTls with special reference to the following taxa:

Liv.ing: Cycas, Pinus,Ioxus and Gnetum

Fossils: Lygenopteris ond cycadaea J- .?, We>
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Time : 4 Hours

B.Sc. Part I Botany (Honours)

Practical

Microbiology, Mycology, Plant Pathology and

Full Marks:50

Plant Diversity

7.51-. Any one of the following

Study of bacterial and viral diseases

OR

Gram's staining

OR

Preparation of a solid culture medium

OR

lsolation and inoculation of saprophytic fungi

2. Study of local fungal diseases. 7.5

3. Preparation of temporary stained microscopic slide of the forms prescribed in the syllabus and

their identification.

Algae

Lichen

Bryophyte/Pte ri do p hytes

Gymnosperms -

4. Comment upon the spots 1-5

5. Class record

6. Viva voce

15

03

02

05

05

05

10

05

w.- vJ-fu /ur '"

t:

:i|
(?

,?
i,o

i3
(e

c
io

i"
c
o
€,

J



'.r

J
:,5

i't

I
;J

,rl

"S

{3

x3

,o

,.,

;D

c
o
,.CI

o
-e

?
.3

e
c
a
O

o
€,

I
,

:

6

B.Sc. Botany Subsidiary Course

Three Year Degree Course

Each year there shall be one paper of theory carrying of 75 marks and one paper of practical carrying 25

marks. Each of three hours duration,

1't year Paper l: Section A: Microbiology

Section B: Cryptogams

Section C: Phanerogams

Practical based on Paper-l

2"d Year Paper ll:Section A: Plant Physiology and Biochemistry

3 Hrs. 75 marks

3 Hrs. 25 marks

3 Hrs. 75 marks

3 Hrs. 25 marks

Section B: Environmental Biology

Section C: Cell Biology, Cytogenetics and Plant Breeding

Practical based on Paper-ll

B.Sc. Botany Subsidiary Course

Paper- I

Time : 3 Hours Full Marks 75

ln all ten questions are to be set, two from section A, three from section B and five from section C. Five

question are to be answered selecting at least one from each section.

Section-A: M icrobiology

1. Viruses - A General account
2. Bacteria- Structure, growth and reproduction
3. Economic importance of viruses and bacteria

Section-B: Cryptogams

Structure, life history, diagnostic features and economic importance of algae, fungi, bryophytes and
pteridophytes based on the types wherever mentioned.

1. Algae: Nostoc, oedogonium, choro, vaucherio, Ectocorpus and Botrachospermum
2. Fungi: Albugo, peziza and puccinio

3. Lichens: A general account
4. Bryophytes: Morchdntio, Anthoceros and Sphagnum
5. Pteridophyta : Seloginela, Equisetum and Morsilea
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Section- C: phanerogams

L' Gymnosperms: Morphorogy, Anatomy and Reproduction of cycos and pinus.2. Angiosperms;

(i) Taxonomy:

(a) Classification of Angiosperms with reference to the systems of crassification ofBentham and J'D' Hooker; Adolf Engler and Karl prantl and iohn Hutchinson(b) lmportant rules of plant nomenclature

:lX?":j,ffiiagnostic 
features and evolutionarv rerationship of the forowing famiries

(a) Ranuncuraceae (b) Euphorbiaceae (c) cucurbitaceae (d) Apocynaceae (e)

(ii) orrltjl*tceae 
(f) Laminaceae (g)Amaranthaceae (h)Cyperaceae and (i) poaceae.

(a) Meristem
(b) lnitiation, activity and function of cambium
(c) Anomalous secondary growth in Boerhaovia, Tinosporo and Dracoena(d) Root_ stem_ transition

(iii) Embryotogy:

(a) structure and deveropment of anther poren, grain, embryo sac, endosperm and(b) A general account of the process of fertilization.
(c) Rn elementary study of Experimental Embryology.

B.Sc. part_ I Botany Subsidiary Course

Practical

Cryptogams and phanerogams

Time : 3 Hours
Full Marks 25

gi, bryophytes, pteridophytes and gymnosperms
orary slide preparation. g marks

nging to a family prescribed in the syllabus and

4 marks3' 
;:Tlr:::f,!.''"" 

and secondarv (both normar and abnormar) structure of roots and stems of
4. Spots L-5 3 marks
5. practical records 5 marks

5 marks
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B.Sc. Part- ll BotanY Honours

Theory PaPers

Paper lll: Angiosperms and Economic Botany

Time : 3 Hours Full Marks :75

ln all ten questions are to be set at least fhree from Group A and two each from Group B and fhree from

Group D. Five questions are to be answered, selecting at least one question from each Group'

Group 
^ -l'#3H,oN: systematics, Taxonomy, Nomenclature, classification and Phylogeny Phenetics'

PhYletics and Cladistic

2.AnelementarystudyofinternationalcodeofBotanicalNomenclaturewithparticularreference
following'

Naming of taxa, nomenclatural types (Holotype, lsotype, Paratype, syntype, lectotype and

neotYPe) and Rule of PrioritY'

3. A comparative study of the classification systems of carolus' Linnaeus' G' Benthem &

J.D.Hooker, Adolf Engler & Karl Prantland John Hutchinson'

4,AstudyofthediagnosticfeaturesandrelationshipofRonunculoceoe,Annonoceoe'
Mognolioceae,Cryophyllaceoe,Tilioceoe,Euphorbiaceoe,Cucurbitoceae,Rubioceae,
Apcoynaceoe,Boroginaceoe,Scrophulorioceae,Aconthoceae,Lominceoe,Amaronthoceoe

Commelinaceoe, Cyperoceae and Pooceae'

Group : B: AnatomY

1. Mechanical tissues and their structure, distribution and function

2. Organization of tissue in relation to environment

3. Anomalous secondarY growth

4. Periderm- structure, origin and function

5. Metristems- sturucture and function, various theories regarding organization of special

meristem

Group C: Embryology
L,

2.

3.

4.

5.

6.

Microsporogenesis and male gametophyte

Megasporogenesis a nd female gametophyte

Fertilization

Embrygeny

Endosperm

An elementary study of experimental embryology
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Group D: Economic Botany
L. Cereals

2. Pulses

3. Oilseeds

4, Sugar and starch yielding plants

5, Fruits and vegetables

5. Spices and condiments

7. Beverages gums , resins and rubber
8. Essentialoil

9. Fibre yielding plants

10. Timber yielding plants

11. Medicinal plants ,,"Y (, futT,
M>---
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Paper lV: Cell Biology, Cytogenetics and Plant Breeding

Time : 3 Hours Full Marks 75

ln all ten questions are to be sel, five from section A and five from section B. Five questions are to be

answered selecting at least two from each selection.

Section A: Cell Biology
1. Conceptual history, cell theory, a comparative account of pro- and . eukaryotic cells,

characteristics of archaebateria and mycoplasma.
2. Structure and function of cell organelles.

3. Cell walland Cell membrane

4. Ultrastrucutre of chromosomes

5. Cell division and its regulation

6. Techniques in cell biology

(a) Principles of light, phase contrast, fluorescence and Electron microscopy; autoradiography
an their application.

(b) StainingTechniques: Acetocarmine and Fuelgen

Section B: Cytogenetics and Plant Breeding
1. Structure of the nucleus and chromosomes including Lampbursh chromosomes, B-

chromosomes, polytene chromosomes.
2. Cell cycle, mitosis and meiosis

3. Physical and chemical basis of heredity

4. Mendelian inheritance

5. lnteraction of genes

6. Polyploidy

7. Chromosomal aberrations

8. Linkage and crossing over

9. Structure , replication and expression of DNA, Genetic code

10. Mutation: lnduction and biochemical basis

11. One gene-one polypeptide chain hypothesis

12. Extra-nuclear inheritance

13. Chromosomal and genetic sex determination mechanisms and sex linked inheritance
14. Human genetics

15. Genetics of bacteria and their viruses with special reference to conjugation, transduction and

transformation.

16. Cytogenetics in crop improvement
17. General principles of breeding for crop improvement
18. Centres of origin of cultivated plants
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B.Sc. Part-ll Botany Hons.

Practical

Based on paper lll and Paper lV

Time : 4 Hours Full Marks 50

1. Study of various stages of mitosis and meiosis using appropriate plant material 6 marks
2. General problem based on interaction of genes 6 marks
3. Systematic study of a flowering plant identification upto the rank of family 8 marks
4. Anatomical study of anomalous secondary growth 6 marks
5. Study of economics botany 4 marks
5. Spots 1-5 5 marks
7. Viva- voce 5 marks
8. Class records. L0 marks
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B.Sc. Part-ll Botany Subsidiary course

Theory

Paper-l I

Time: 3 Hours Full Marks:75

ln all ten questions are to be set three each from section A and section B and four from section /ive
questions are to be answered selecting at least from each section,

Section A: Plant Physiology and Biochemistry

1. Water and mineral absorption

2, Transpirationstomatal movement

3. Mineral nutrition and the role of macronutrients
4. Photosynthesis: mechanism in C3 & Ca plants and factors
5. Respiration: Aerobic and anaerobic, Glycolysis, Kreb's Cycle and Electron transport
6. Nitrogen cycle, Symbiotic and symbiotic nitrogen fixation
7. Hormones- a general account

8. Growth- Role of light, temperature and humidity
9. Movements Phototropic and Geotropic movements

Section B: Environmental Biology

1. Plant communities and ecosystem

2. Succession (Hydroserc and Xerosere)

3. Environmental factors affecting vegetation

4. Pollution : Types, causes, prevention and control

Group C: Cell Biology, Cytogenetics and Plant Breeding

L. Ultra structure of cell

2. Cell division: Mitosis and meiosis

3. Mendel's Laws of inheritance

4, Linkage and Crossing

5. Structure and replication of DNA

6. An elementary study of Polyploidy, Chromosomal aberrations and Mutation.
7. An elementary study of Biotechnology

8. ldea of plant breeding plantbreeding

Wr \"^J/ '(/ AL*f"--+
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B.Sc. Part-ll Botany Subsidiary course

Practical

Time:- 3 Hours Full Marks:25

7 marks

5 marks

3 marks

5 marks

5 marks

1.

2.

3.

4.

5.

Plant physiology experiment to be performed
Ecology adaptations in Hydrophytes,Mesophytes, Xerophytes and Epiphytes
Performance of Biochemical tests

Spotting 1-5

Practical records
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B.Sc. Part-lll Botany Honours

Theory Papers

Paper V: Molecular Biology and Biotechnology

Time:- 3 Hours Full Marks:100

ln all ten questions are to be set. Five questions are to answered

1. DNA replication and repair: General principles, mechanism of prokaryotic and eukaryotic
replication, DNA damage and repair (mismatch repair, nucleotide excision repair, base
excision repair).

2. Transcription and Translation: General principles and mechanism of transcription and
translation in prokaryotes and eukaryotes.

3. Gene regulation: Prokaryotic gene regulation (Operon concept); lnducible and repressible
systems. An elementary study of eukaryotic gene regulation.

4. Genetic Engineering: Tools and technique of genetic engineering; restriction enzymes and
ligase; Reverse transcriptase; Cloning Vectors: plasmid and phages.

5. lsolation and synthesis of foreign DNA: cDNA synthesis, Organochemical synthesis of gene;
genomic library & cDNA library.

6. Strategy for creation of recombinant DNA and its transfer in host,
7. PCR and DNA fingerprinting,

8. Role of genetic engineering in human welfare.
9. Plant Biotechnology:An introduction to tissue culture: Definition, principle and significance

of tissue culture; Requirements for growth and differentiation of cultured cells and tissues.
L0. Explant culture and protoplast culture.
11. Application of plant tissue culture: Commercial application of plant tissue culture; Mass

propagation; Transgenic plants.

12. Bioinformatics : An elementary study.
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B.Sc. Part-lll Botany Honours

Paper Vl: Plant Physiology and Biochemistry

Timei 3 Hours

-
ln all ten questions -are to be set. Five questions are

section.

Full Marks:100

to be answered at least one question from each

Section A: Plant PhYsiologY

1. lmbibition, diffusion and osmosis

2. Active and passive transport of water and solutes

3. Conduction of water

4. Phloem transport

5. Mechanism of stomatal movement and fa'ctors controlling it.

6. Photosynthesis: pigment system, phtophosphorylation, Calvin cycle and Hatch & Slack cycle.

7. Respiration: Glycolysis, Kreb's cycle, oxidative phosphorylation.

8. Phytohormones: General account and roles of Auxins, Giberellins and Cytokinins.

9. Physiotogy of floweriqg;Pffioperiodism role of pigment and hormones.

?-, id. Vernaiis "tbn--. 11. Growth and differentiation

1-2. Plant movement

13. Biological nitrogen fixation and its mechanism

14, Micro and macro nutrients and their role in plant nutrition

15. Fat synthesis

Section B: Biochemistry

1. Biochemical components of the cell: Carbohydrate, proteins, fat and nucleic acid.

2. Enzymes: Classification, nomenclature, physico-chemical properties cofactors and coenzymes,

isoenzymes, kinetics of enzyme action, significance, factors affecting enzyme activity.

3. Secondary plant metabolites and their roles.

4. Protein sYnthesis

5. Regulation of protein synthesis in prokaryotes and eukaryotes
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Paper Vll: Biodiversity and Environmental Biology

Time:- 3 Hours Full Marks:l-00

ln all fen questions are to be set. Five questions are to be answered.

t. An introduction to the concept of Biological Diversity/ Biodiversity, Loss of biodiversity and
conse rvatio n.

2. An elementary study of the causes and consequences of loss of biodiversity and conservation
strategi es.

3. Concept of Environment, Ecology, Environmental Science, Environmental Biology, Biosphere,

Biome, Ecosystem, habitat, niche, community and population.

4. Concept of autoecology and synecology. Methods of studying autecology and Syecology.

5. Structure and function of Ecosystem. A general study of grass land, fresh water and forest
ecosystem,

6. Ecological energetic: Energy environmenU Fixation of energy by autotrophs; Energy flow beyond

producers and concept of productivity, food chains and food webs; energy flow models; Energy

pyramids and biomass.

7. Biogeochemical Cycles: Hydrological cycle

nutrient cycles,

and water harvesting; Gaseous and sedimentary

8. Community Ecology: Structure and organization; indiiidut pl..tii[aiismic, natrre of -_--t
communities; functional aspects of communities. Methods of studying plant communities with

the help analytical and synthetic characters, Ecological succession; Seral and, climax

communities; succession in terrestrial and aquatic ecosystems.

9. Population Ecology: An elementary study of population growth, structure and population

regu lation.

10. Ecological factors: lsolation, precipitation and climate, edaphic factors; biotic factors.

1l-. Environmental Pollution and Public Health: Environmental pollutants; Air and water pollution;

Radioactive and Noise pollution; pollution control measures.

L2. Major vegetational belts of lndia.

L3. An elementary study of Aerobiology.

14. An introduction to MAB programme, Resource Ecology, Conservation, Forestry, Wild Life

Management and Aquaculture.
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Paper Vlll

Practical

Time:- 6 Hours Full Marks:100

Molecular Biology and Biotechnology, Physiolcgy and Biochemistry and Environmental Biology.

L. A major experiment in plant physiology/ biochemistry

2. A minor experiment in plant physiology/biochemistry

3. A major experiment in Molecular Biology/Biotechnology

4. A minor experiment in Molecular Biology/Biotechnology

5. Field study of community structure

6. Laboratory experiment on

20

L0

T2

08

10

05

05

10

10

L0t
,

7.

8.

9,

(a) Plant ecology

(b) Aerobiology

S potti ng

Class records

Viva- Voce
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