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(Efrective from June, 1699)

1. There will be wne mjndred marks for each paper and fifty

Marks for each yractical.

2. Bach practical examinati_n will be of 50 marks and will be

of Five hours' duration.

3. There :shell be at least cne botanical excursion for each year.

It will partain to different bectanical regions even outsice

Gujarat State. The botapical excursion is highly essential

for studying vegetation in its natural state.

4, Candidate shall be required to produce at the time of

practical examination at the end of each vear;

1. The laboratory journal and diary of field work duiy

signed by the teachers concerned from time to tihe.

2. A set of micro-preparations or matérials illustrating the

subject -matter for each year.

Paper-I;

Paper-I1:

Paper-II1I:;

Paper-1V:

Faper-X;

Paper-vi:

B.

M.Sc.tart-..

Atracheophyta-Algae,Myculogy (Fungi)Plant pathology
& Bryophyta,

Tracheophyta=-Pteridophyta including fossils.
Gymno sperms including fossil s,i&ngiosperms and
Embryology.

Cell Biology, Bio-physics,Bio-Chemistry and Fhysidlogy.

M SceFart-11

Genetics and genetic engineering, Biomeirics,Plant

breeding, Econcmic Botany and Ethnobotany.

Plant Ecoclogy with remote sensing,Plant geography
and Anatomy.

Special Papers:



PAPER -~ I (2)
Atrachaeophyta — Algae, Mycology (Fungi), Plant Pathology and
Bryophyta.

xwx  Algae t (2-Units)

- Principles of Classification
- Classification according to Fritsch and Smith,

* Cyanophyta 1
- Classification
- Uktra structure of a cell
- Range of thallus structure and branching
- Ecological distribution

- Reproduction

* Chlorophyts:

- Classification
- Ultra structure of a cell
- Range of thallus structure

- Types of chloroplasts
- Reproduction and Life-Cycles

x Phaeophytat
- Classi fication
- Raige of thallus structure
- Reproduction and life Cycles

¥ Rhodophyta 3
- Classification
- Range of thallus structure
- Reproduction : Carposporophyte and Tetrasporophyte and
Life Cycles,
¥ - General account of Chrysophyts, Buglenophyta and Bacillariophyta.
- Pigments of Algae
. Coastal Algae of Gujarat
¥ - Economics importance of Algae : As food and Fodder, fertilizer,
in treatment of sewege, industrial products of Algag, use
of Algae in medicine and cosmetics, as toors for
physiological investigations,
H e Interrelationship of major groups of Algae 3
Cyarophyta, chlorophyta, Phaeophyta & Rhodophvta

JFUNGT - (1 - Unit)
A} A general kmowledge of classification of Fungi by
Aleuxolous and Ainsworth.

B) Phylogeny and interrelaticnships of major groups,




C)
D)

F)
G)
H)

A)

B)

C)
D)
E)
F)

A)

B)
C)
D)
E)
F)

G)
H)

- 3 -
Heterothallism

Spore and spore producing organs of Fungi
Para Sexual Cycles in Fungi

Sexuality in. Fungi

Devzlooment of Ascus & Basidium

IFconomic importance of Fungi in industries
medicines agriculture and waste recycling

_PLANT PATHOLOGY - (1 - Unit)
Cla ssification of Plant diseases on the basis of causative

organisms and symptoms,

Host-parasite interaction 3 Histological, physiological
and Biochemical,

Effect of weather and soil fertility dn plant diseases
Koch's postulates

Fungicides

Dis=ase control $ Ouarential, Microtoxic znd Aphlotoxic,

BRYOPHYTA (1 -~Unit)

Recent classification of Bryophytes by Rotlmaler and
Proskauer

Origin of Bryophytes

Evolution of gametophytes

(o] , d
r%%%i‘u%&on of sporophytes

iAlternation of geneBations,

Reproduction : (1) Vegetative
(2) Sexual

Fossil Bryophytes

Experimental studies in Bryophytes



- 4 -
.SYLLABUS OF M.5C.I PAPER - II

(Pteridophytes, Gymnosperms, angiosperms and Embryology)
(Pteriddnhytes including fossils, Gymnosperms including fossils.
Anciosperms and Enbryology )

Pteridophytes (1-Uait)

1, Classification of pteridophytes by Smith,

2. Interrelationships of the different groups of pteridovhytes,

3. Evolutionary tendencies in ferns and classification of
ferns,

4. Spore bearing organs in Pteridophytes.

Se Telome theory,

6. Patterns of Gametophyte develooment, and sex organs,

7. Asteroxylon, Miadesmia, Sd4gillaria ggfamphyton.

Symnosperms,a{1:Uaite)
1. Different types of classification of Gymrnosperms,
2. Comparative account and interrelationships of the groups
o £ Gymnosgerms,
3. Evolutionary tendencies in Gymnosperms. phyte
4, General account of Male and Female gameto/ " : of gymnosperms,
5. Origin, rise and £z1l1 of Gymrnosperms, -
6. Fossil Gymmosperms:
i) Cycadofilicales (ii) Bennittitales
1ii) Cordoitales (iv) Caytonizles
7 General Account of Pentoxylales

Angiosperms ( 2 Units)

A) Classification Systems @
1) Bentham and Hooker System of Classification in detail

with merits & demetits,

2) Phylogenetic Systems of classification of Hutchinson,
Bessey, Rendle (Outline only)

3) DModern Systems of classification Takhtajan, Dhalgren,
Cronquist (Outline only)

B) Classific~tion Interrelationship, Systematic position of
the following groups.



Cb Origin of Angiosperms.
Different theories showing origim of Angiosparms
1. Ranales 2. Sympetn~lae 3. Helobeal..

D) lipdern trends in Angiosperms,
Chemotaxonomy; Serumtaxonomy; ICBY, and Numerical taxonomy.

E) Florz of: Gujarat State :- Land flora including hill flora
and forest flora @R and flora of plane, Desert and
Semidesert Flora; Aquatic flora (Fresh water and Marine)

Embryology. 3. (1 Unit)

(p) - Reproductive cycles in Angiosperms
)B) . Svolutionary tendencies in famale gametophyte
(c) o B, M, Structure of Male and Female gametophvte

(D) - Haustorial behaviour of Embryosac, Endosperms and Smbrgo.

(B) - Behaviour of Embryosac during fertilization,

(r) _ Role of Synergids and Polar nuclei .during fertilization

(¢) =- Classification of Embryo in Angiosperms. (Scheme only)

(H) - Application of palymology.

(I) -~  Apomixis - Apospory. (J) Experimental Embryology

(x) - Application in different field (tissue culture) and its
significance.
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(2.3)Unit)

11) The ultra structure of the cytoplasm

Cell Bioclogy

(a)
(b)
(c)
(@)

Cytoskeleton
Endomerbrane system
Mermbrane organelles

Plant Cell Cytoplasm

12} Techniques in cell biology

(a)

(3)

(4)
(5)
(6)

Microscopy
(1) Light microsocpy
(i1) Electron microscopy

Microtubules and microtubular organelles
(Cililja, Flagella, Centriole)

Cytochemistry and functions of Golgi complex.
Molecular organization and functions of Mitochondria
Molecular organization of chloroplast with

special reference to thylakoids.

(" Cell-cycle.

(8) Chromosomes i-
(a) Ultra structure of chromosome-Various models for structure
(b) Satchromosome
(c) Heterochromatine
(d) Chromosomal movements
(e) cCell division
«k® Mitotic apparatus

(9)Microbodies : -
(a) Peroxisomes

()

(1) Morphology of peroxisomes
(2) Biogenesis of peroxisomes
(3) Function of microperoxisomes
Glyoxesmes.



BIOPHYSICS : ( 0.5 Unit) 7
(a) Bonds

(b) Free radicals and charge transfer complex, measurement
& role in plant prccesses.
(c) Oxidaticn reduction potential

(d) Nature cf energy and its measurement,
- Chemical energy
-~ Free energy
(e) Radio isotopes
- measurement and role in plant processes.

BIOCHEMISTRY : (1 Unit )

1. Lipids - Metabolism including & Oxidation

2. Amino acids - structure and function

3. Enzymes- Classification, mode of action and Km value.

4, Nucleic acid : structure and function of different kinds
of DNA & RNA, Their role in protein synthesis and reverse
transcription.

5. Nitrogen metabolism, Nitrogen fixation.

6. Structur and functions of Vitamins and alkaloids.

PLAHNT PHYSIOLOGY (2 Unitg)

1. Water relation in plants

(a) Water potential - measurement and significance
(b) Transpiiation

(i) Recent theories of mechanism of stomatal movement.
(ii) Law of perimeter

(iii) Antitranspirant

2. Mineral nutrition
(a) Methods for studying mineral nutrition.
(b) Micro-nutrients, role and dgfficiency sympotoms
(c) Beneficial and toxic elements

(d) Uptake and translocation of minersl ions

Contdee.



3)

4)

5)

6)

7

X

Translocation

Detailed account including all theories.

Photosynthesis

(a) Photosystem I & II, Composition, Function and location
in thylakoids

(b) C, cycle

(c) Different kinds of C, pathways

() caMm

(e} Photorespiration, its Ecological and Biochemical
adaptations.

(£f) Link between respiration and other metabolic reactions,
Anaplenatic sequence.
Stress Physiology

(a) Physiology of water strees development of intemal
water deficit in plants, physioclogical response of
crop plants to water stress and drought resistance.

(b) Salt stress; Salt resistance, ion stress, mechanism
of stress injury and reslstance.

Growth development and differentiation

(a) Pattern of growth, development and differentation,
(b) Growth indices

(c) Kinds of developmental control

(d) Vernalization and photoperiodism

(e) Detailed account of Phytochromes.

Hormones (Auxin, GA, Cytokinin ethylene and abscisic acid)
(a) Biosynthesis - translocation.

(b) Bioassay

(c) Mechanism of action

(d) General account of plant growth inhibitiors

Contd..o.
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8) Biological clock
9) Senescene abscision generzl account of carcadium rythum,
%0) Dormancy

-~ Environmental and Hormonal

- Regulation of seed dormancy
11) Gemmination

Biochemiczl and Hormonal aspects of seed germination,
12) Zpplications of plant physiology in crop improvement

in agriculture, forestry and horticulture including

role of plant tissue culture & Biotechnology.

-X=X~X =
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_GUJSRAT._ UNIVERSITY f)ﬂ

Me3ce PART ¢ 1

BOTaNY PRACTICALS I FORCE FROM JUNE, 1999

Bach practic#l is based on theory paper and in addition
to'this types studied at ThY.3.Sc. ar: also included.

~ batch of 15 (fifteen) students is strongly recomuended
for practicals so that due st.cntio: cun be given to the

students.

PRe.CTICAL - I (3gsed_on Paper-1)

(ntrzchaeophytsa : Algae, Mycology (Fungi), Plant

Pathology and Bryophyta.) .

The following types are prescribed for practical-I,

BLGRE

——

Cyanophvta :

Chroococcus, Microcystis, Nostoc, Z#nabaesna, Gloeotrichia,

Lyngbyva, Spirulina, Arthrospira, Tolypothrix.

Chlorophyta .

Chlamydomonas, Pandorina, Gonium, Scenedesmus, Hydrodictyon,
Chaetophora, Cladophora, Bulbochaetae, ULVa, Pithophora,

Zygnema, Cosmarium and Closterium.

Dictyota and Padina.

Rhodophyta :

Nemalion, Gelidium, Gracilaria, Champia, Ceramium,

Charopnvta :

Chara and Nitella.

Contd. L] 02,/"'



FUNGTI

“ Magtigomycotina
Peronospora , Albugo.
¥ Zygomycotina
Rhizopus,

» Ascomycotina :

Taphrina, aAspergillus, Erysiphe, Uncinula, Neurospora.

Bagidiomycotina :
Ustilago, Polyporws;, Lycoperdon.

* _Deuteromycotina

Alternaria, Cercospora, Fusarium,

PLANT PATHOLOGY

1. Baut of Sugarcane.
2. Early blight of Potato.

3. Red rot of Sugarcane.
4, Rusts of wheat.

" 5, Blight of Jeera and Isaphgul.
6. Bunt of Rice,
7, Downy mildew of grapes and Pea.
8. ?owdery mildew of grapes and Pea.
9. Soft rot of ginger,

BRYOPHYTA

HEPATIOOPSIDA 3

Lunularia, Targionia, Dumortiera, Pellia, Fossombronia,

Porella ( Madotheca), Finbriaria, Pallavicinia.

*  ANTHOCEROTOPSIDA 3

Anthoceros, Notothylas.
BRYOPSID: 3

Sphagnum, Pogonatum,

Contdeese3/-



PRACTICHL SYLLASUS OF il
M.SC.P.I (PAPER.II}

Pteridophyta :~ (Over and above the types tought at Graduaté
level, the following types should bs taught
Oohioglossum, Botrychium, azolla, Lycopodium,
Feras : Angiopteris, Gleichgnia, Pteris, Lygodium Chailanthas
and Blechnun
Permanent slides of thz following types to study
Indusium, Position of Sori and grouo of Sporangia.
Woodsia, Woodwardia, Cyathea Hymbnophyllum -

Asplenium and Dryopteris.

Fossil : Rhynia, Lepidodendron, Lepidocarn Lepidostrobus,
Lepidophyllum, Stigmaria, Spohenophyllum, snnuflaria,
Calamites
The permanent slides of types prescribed for anatomy,

reproductive structures etc should abso bz stdidied.

Gymnosperms -
Cupressus, Thuja, Podocarpus, Araucaria, and Cedrus
Fossils Gymnosperms : Lygimnopteris, Iagenostoma Williamsonia
and its fructific:tion, Pentoxylon .,

Cordaiteg, Cordaijtanthus, Cardiocargus,

Embryology : Dissection of Shootiapex: Hydrilla, Grass Ceratophy-
llum,
Dissection of : Embryo, Endosperm Endospermhaustoria

Material !~ Cucumber, Cucurbitz, Raphanus,
Pollen tube germination, Pollen grain Exine of

gifferent plants; use of Camera lucid tlﬁugh : P.S, -ob Emb slides

Angiosperms (Families) Flowering plants of Local Flora and to

find out genus species with the help

of cook's flora.

P R
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L
PRACTICAL PAPER.IIL Cell Biology, Bioohysics, Biochemistty

and Plant Physiology

CAd BIOLOGY

1. study of differcnt stages of mitosis and meiosis,

2. study of cell organelles- Nucleus, chlorbplast and
mitochondria,

3. Localization of the enzvme peroxidase,

4, El ectron micrographs of cell organelles,

SIOCHEMISTRY:
5. Standarcd curves of glucose, starch, protein and RNA

6. Dztermination of amvlase activity.

7. Determin~tion of acid number and iodine number of lipids.

B Absorontion spectra of chlorophylls,

ANT PHYSIOLOGY (MAJOR EXPERIMINTS)

9, Determination of osmotic pressure by plasmolytic method.

16, Determination of diffusion pressure dificit of potato tuber.

11, =2stimation uf Chlorophyll 'a' and 'b' total chlorophyll and
carotenoids,

12, Separation of chloroplastic pigments by the chemical method.

13, Separation of amino acids by the vaper chromatography.

‘14, Determination of organie aciads,

15, Calculations of Growth indices.

(Minor experiments - demonstration type)

16, Demonstration of opening and. closing of stomata by PGRs,

17, Tetrazolium tests efor dormant, dead and viéble seeds,

18, ¥ioassgys of auxins, gibberellins and cytokinins,

19. Study of photoperiodic and vernalizaton-effects,

20, Study of Red-far.red system,

X=X XX
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PRACTICAL EX:MINATION IN BOYTANY

M.Sc, ~_Part-1

PRACTIC:L : I (Based on Paper- 1)

(atracheovhvta : algae, Mycology (Fungi),

Plant Pathology and Bryophyta) .

. NMaaRK3 ¢ 50 TiME . 5 hours.
Identify and classify giving reasons. Jdraw the

lsbelled diagrams of the structures observed in
Specimens, &4, 2, C and D, (:2)
Describe the structural peculiarities with

labelled diagrams as o-served in specimens

3, ¥ and G,.. ()
Expose the nathogens from the given material

H and I. Make a labelled sketch anc show your
preparation to the Examiner. (10)
Identify and describeu briefly the slides

J, K and L, (9)
(a) Journal con (2)

(b) Swmission and Viva--Voce. (8)



_GUJiRAT UNIVERSITY {7,

PRACTIC..L EXAMINATION IN BOTANY

M.Sc. 3 _PART _ I

Practical : II ( Based on Psper-II1)

(Tracheophyta : Pteridophyta, Gymnosperms,
Fossils Angiosperms and Embryology ).

DLTS s MiRKS & B0 TIMZ : 5 Hours

Q.1 Identify and classify giving reasons Braw the
lebelled diagrams of the peculiarities cbserved

in specimens 4., and B. (8)

2.2 Describe the morphological peculiarities

observed in the specimens C and D, (8)

Q.3 Zxpose and dissect ciLl the

e T e e e . e W W evow - —

from the given material 'E', (4)

Q.4 Dissect out shoot apex from given material 'F' and ()

by the help of Camera lucida calculate the cell area.

Q.5 Refer the specimens G and H to their respective

familities giving ressons including. floral
formula and floral diagram. Draw labelled

diagrams.,.. (8)

Q.6 Find out the wenus and species of *+he given

specimen -~ 'I' by the help of Cook's flora. (4)
Q.7 Identify and describe the slides 'J' and 'K' (2)
2.8 (a) Swmission/: Herbaria/Tour report. (5)
(b) Jourmal and Viva-Voce. (5)

T T



2.1 4

Qa2

Q'3 A.

0.4

Q.5

14

PRACTICAL III -

- — s > > gt e e - cans

Prepare a slide from the given material 'A' showing twx
stages of cell division, Draw a labelled diagram, Shci-

your preparation to the examiner. 6

Prepare a siide from given materizl 'B!' showing

the presence of nucleus/chloroplast/ mitochondria &
Prepare g standard curve of glucose/starch/
protein/RiA 8
Perform the experiment as per given slip.
Calculate your results. 10
Determine iodine number/acid nunber/amylase
activity/absorption spectra of chlorophylls
O R

Separate amino acids by paper Chromatography

Calculate .RER / NAR / LWR 6
Comment uvpon 'C' and ID! 6

Viva and Journal. 10



