.y

NORTH MAHARASHTRA llrl]f\flI!lE!]:ﬂ?ﬁr,

JTALGAON

SYLABUS

M.S5c. Part 1 and II Botany
{w.e.f.Juna, 1997)

Skeleton of M.8c. (Part I & II} Botany syllabus to be implenented
from June 1997,

Semesterwise distribution course structure M.Sc.(Botany)

Course No.

1.
2.

SEMESTER-I
Course Cads Hn! Titles
Bot.1.1 Angiosperm: ‘taxonomy
Bot.l1.2 Molecular Biclogy, Cytogenetics &
Plantbreeding

Bot.1.3 Environmental Botany & Biostatistics

Bot.1.4 Fractical (I) on Bot.1.1

Bot.1.5 Practical (II) on Bot.1,2 & Bot.1.3
SEMESTER-TI

Bot.2.1 Algae and Fungi o

Bot . 2.2 Bryophytes and Pteridophytes o

Bet.2.3 Gymnosparms and Paleohotany

Bot.2.4 Practical I {Algae, Pungi and
Brycphytes)

Bot.2.5% Practical Il {(Pteridophytes,
Gymnosperms & PaleTshotany)

———a——-———-——-.---———.—--.-—--—-.-—.-.-_———_-.—_-—--—-.—.—--—.—.-__-__——.-_.__..—.-———_.-—u.-- o ——

Botanical excursions are compulsery for Practical
cotrees of each semester.

Bach theory course consists of 60 lectures,

Bach theory course requires 5 lectures andg 1
tutorial per wesk.

Bach practical course requires two practicals per
week and each practical requires 4 hours duration.

_._.__..__.-____._._____.__,......_..._.._.__,_....,___.__,_...._____..__,__._.__.._........__-—-._-p.—.---—————-
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ROETH MAHARASHTRA UNIVERAITY, JALGAON
Syllabue for M.8c, Botany Part-1 & I
{w.e. From June 1997
Bot 1.1 Angiomperm Taxcnomy
(60 Lectures}

Introduction

1
2
3.
4

-

1

Taxcnoay and ayatematics - synonyss or independent branches
Aims and objectives

Principles of Texonomy.

Diversity in angiocaperms with respect to :

i} PForm, structure and Punction.
ii} Evomtionary statua of angiosperms. . {5}

Classificationn.

Review of pre-Darwinian clasmifications.
Review of post-Darwinian cieepifications.
Recent modifications. {8}

Discuseion of orders as defined in Engler's systes
with reference to !

i) Taxonomy

ii}) Range of floral variation.

iii} Inter relationehips of the families in the order
Helobiae, Liliflorae, Glumiflorae, Scitaminae,
Microspermae, Malvales, Rosaler, Contortas
Tubiflorae, Centrospermsae. {12)

Discuseion of the following families with respect to their
salient featurea ard points of blological importance -
Cuscutaceae, Lentibulariacese, Droseraceae, ' Nepenthaceae,

Sarraciniaceae, Grobanchacene, Balanophoraceas,
Raflesiaceae, Santalaceae, Loranthaceae, Podostemsceae,
Ehizephoraceae, Cactaceae and Orchidaceae. ' (10)
: Discuseion of the Following with reepect to :
i) Ranales - a group of mest primitive dicotyledons,
evolutionary trenda.
ii) Amentiferae - A bheterogeneocus assemblage of wmoderately
advenced dicotyledons, Evalutisnary trends. (5]
1ii} Sympetatae - Heptaphyletic in origin, evolutionary trende.

! Modern trende in taxcnomy

i)
ii)
iii}
iv}
¥}

. owi)

External morphology in relation to taxonomy.

Anatomy in relation to taxonomy.

Exbryology in relation to taxonomy. ;

Palynology in relation to taxonomy. I
Cheactaxonomy .

Crtotaxsnomy. : (8)

Botanical Nomenclatore :

1)

Comman and Scientific names.

ii) Iaternational code of Botanical Nomenclature {I1CHN)

iii} Codesa of Homenclature - Paris code,Rocheeter code,Vienna
code, American code.

iv) Principles of the code - 1 to V.

v) Type methad.

¥l) Author citation,

vii) Effective and valid publication. .

viii)Rejection and retention of names. {6}

General Evolutionary trentds in Angioceperms.

i} Habitat and Growth habit.

ii)] Leaf atructure simple and compound phyllotaxy,

iii) Phyllode theory.

iv) Evolution of inflorescence.

v} Primltive atamen and carpel.

¥i) HNature of infericr ovary.

vil) Evolution of floral nectarienm.

viili)Evolution of Gynoecium. . (5)

% -



1.

2.

3.

i,

6.

7.

M.Bc. I
Semester 1 (Botany)
Bot. 1.2 : Molecular Biology, Cytogenetlc and Plant Breeding.
{60 Lectures)

Molecular Biology (24)
Gancme organization in prokeryotes and eukaryotesa. (6)

i} Organization of prokaryotic DNA

ii) Organization of eukaryotic DKa, nuclecsone, chroncsone
atructure.

iii} Specialized chromcsomes -~ polytene, lampbrush and
Supernumerary chromcsomens.

DHA Structure and replication. (5)

1} Structure and types of DHA
Viral,Bacterini,Plastid,Mitochondrial  A,B,C,I' & £ ~ DBA

ii) Replication of cleosed circulmr and linear DNA.

iii) DNA damage and repair mechaniam.

R N A Structure and Syntheeina. {b)

i} Tranacription

i1} Processing of % N 4 - capping, Polyadenylation,
Splicing, introns and exons.

jii)Types of R N A : t ~ RN A, m-RNA, £ -R NA.

iv) R N A, structure and function of R N A,

Gene ptructure and regulation of gene expreseion. {5)

i) Comparison of prokaryotic and eukaryotic genes — RNA gene.

ii} Regulation in prokaryotes by inducible apd repressible
opetons with suitable exampien.

i1i) Regulation in eukaryotes at DNA level,transcriptional .
and peoat transcriptional level, translational level.

iv) PBritten and Davidon's model.

DNA Sequencee in prokearyotic and eckarvotic genome. [3)

Crytogenetice (24}
Lirkage, recombination and genetic mapping in Fungi. (4}

1) Genetic markers.

ii) Tetrad analyaia in Neuroepors and yeast.

i1i) Recombinatlon mapping in Newrcapora and yeast.
iv) Molecular mechaninw of genetc creoesing over.

Linkage,recombination and genetic mapping in bacteria. {4)

i} Gepetic markers.
ii} Eecombination snd mapping of bacterial genes by
transformation and conjugation.

Linkage,reconbination and genetic mapping in bacteriophages. {3)
i} Genetic sarkers.

ii) Recombination and mapping.

1ii) Circular permutation of genomes.

iv) Fine structure of r-I1I locus.

X
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11.

1.

13.

14.

15.

16,

1%.

Cytogenetice of euploids snd aneuploids. (3}

i} Origin,clapeification apd cytological behaviour of
haploids,autopolyploids and allopolyploide.

ii} Origin,classification and cytological behavious of
mencaomics, nullisomice and trisomics.

Cytogenetic behaviour of deletions,duplications,inversions (3}
and tranaslocaticne.

Cell Cycles. : (3)
i) Mitosis and meipsis,

ii) Molecular eventa im the cell cycle.
iii} Spindle apparatus and movement of chromoscmee.

Population genetics. (2)
i) Effects of selection,mutation,migration and gemetic

drift of gene freguenclea in populsaticn. e
Genetic Engineering. i {2)

i) Principlee and methods of genetic engineering, gene
targeting. )

ii} Application in agriculture,health,medicine and industery,
Hybridoma technology. .

Plant breeding (12) f
Kature and goal of plant breeding,definition ainé, {3}
Objective acope and inprotance.

Iaportant conventional methods of breeding,Self and cro=s (4}
pollinated and Vegetatively propagated crops.

i

Important of non-conventional methods of breeding, {3)
polyploidy, genetic Variability. ri

Plant diseases and defensive mechaniems. {2)

Reference Booke

Biochemistry of Nucleic acid -
By Adams,Enowler and Leader Chapman and Hall WY. 1986

Molecular biclogy of the gone by J.Watson,Hopkins,Roberts, Steitz
and Weiner. The Benjamin Cummings Publighing Co.Inc. U3A, 1987,
D N A - Protein interactions by H

Travera, A&. Chapman & Hall NY. 1993.

Plant mclecular biology by Greirpon and Covey,Chapman & Hali,
N.¥. 1985 ‘

Molecular biology of cell - Alborts B.Bray D., Lewis J.Raff M,
Eoberts K.Watson J.D.

Genetics - 3tickberger M.W.I1Ird Edition.



(-
7. Burnfiam C.R.Dlscussion in Cytogenetice Burgeress publishing Co,.

8. Chromosome Techniguea Theory and Practice. Butter worth London
Sharma 4 and A.Sharsa.

9. Cell and Molecolar Biology - Dr.Robertis, DLD.M. and E.M.F.
- Dr.Robertis.

10, Genetica - Good enough Uraula. Hold Sounder Inteds.
11. dGene - Lewin B, Wieley Eastern Ltd.
12. Gene Expression ¥ol.l II, ¥II ~ Wimley Intarecience publish
13. Cytogenatice - Swanaon 0.P. merz and Young Prentice Hall.
14, Modern Geneticm Yel. 1,11 &k TII ~ Academic Press Londen and K.Y.
15. Principiea of plant breeding - R.W.Allard.
16, Elewmentary Principles of Plant breeding By H.K.Choudhary.
HQepester - [
Bot. 1.3 Eovironmental Botany and Bioatatistice {60 Lectures)
Environmental Botany (48 Lecturer)

1. Environmental science as interdisciplinary subject, ita {4)
scope and pecessity.

2. Environmental complex and organism - {6)

i} Concept ol stress and strain.

i1} Adaptations and Concept of limiting factors.
iii) Concept of Hmbitat and Niche.

iv) Scope and necessity.

3. Population ecology and biological contrel - {6)

i} Concept of populationr and population attributes.

ii) Concept of carrying capacity and environmental reaistance.

iii} Population growth forms.

iv) Population interactions : Competition,co-habitation, Co-
existance and allelopathy.

¥)  Human population growth.

4, Community ecology : {6)
i)  Concept of community and basic return,
it} Community - Structure,Organization and functiane.
iii} Phyto-sociological amspects of community,
iv) Metheds of studying communities.
¥) Ecotypes and Ecophencs.

a. Environmente monitoring : (4]
i} Biological monitoring
i1} Bicindicators and environmental monitoring.
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%. Energy and ite smources : r (4)
1) ' Conventional end exhmustible energy SOUrCeE.
ii) Non-Conventional and inexhauvstible enmergy aources.
iii) Congservation of energy. {

7. Wastes : Ecalogical and Economic coneiderations. [ {6)
"
i}  Waste management-Mechano-chemical treatment.

ii) BRicdetericration of waztes, d
iti} Recycling of wastes in production precees, J*
i

8. Reacurce management ! Ei {6)
1) Importance ,depletion Qnd managenent of Grassland forest
and 8oil. JT
8, Environmental pollution ; s {6}

1]

i) Concept,definition, typer and sources.’ 1

ii} Water pollution : ewtrephicatiomn, biosccumulation
biomagnification, hazarda,remedial weasures.

iii} Air pollution Sources, effect on human beings and higher
plants biodeterioration,depletion of pzone layer, green
house effect, acld rain and invisible threat, aeasures of
cantrol.

Biostatistics : (12 Lectyres} f?

1. Statistical population, Sampling. i?

2, Mean and Use of contrast, like mean, mode, pedian an atandard
deviation.

13
;

3 Probability and hypothesie testing. r

4. Distribution - Bionomiall,Poieson  and norpal tests of
gignificance ¥ & T and X2 test, Analyais of variance,
th
5. Correlation and linear regression,design of experiments and field
plot technigues (brief outline) _ﬁ

Bot.— 1.4 Practical - I {en Bot.l.1 Angicsperm Taxcnomy)
{24 Practicale} 'ﬁ"
1.
{1-15) :-.Study of following familiea with reapect to sorphological
characters using botanical terms, fléral formula, floral diagran and
Claseification giving reasons as per Bentham mnd Hooker's aystem:-
{Any 30 families) - 1
Y
Menispermacese, MNynpheenceags, Papaveracese, capparidaceas,
polygalliaceae, Portulaceceas, Matvaceae, |3 sterculiaceas,
Ivgophyllaceas, Geraniaceae, Rutaceae, meliacene, Celagiracene,
Rhammaceae, Vitaceae, Sapindaceae, Moringeaceae, Pepilionacens,
Ceasalpiniaceae, Minosaceae, Combretaceae, Myrtaceae, Lythraceae,
paseifloraceae, Cucurbitaceae, Melluginaceas, Aizonceae, Ushelliferae,
Rubiacase, Compasitae, Sapotaceas, }leacene, Baraginacese,
Convolvulaceas, Schrophulariaceae, Bignoniaceae, Acanthaceae,
Verbenacese, Labiatae, HNyctaginaceae, Amaranthaceas, Polygonaceae,
Eupharkiaceae, Hydrocharitaceae, Scitamineae, ;1 Asaryllidaceas,
Liliaceae, Coamelinacese, Typhaceas, Cyperaceae, Greminess.

(16-18) :- Identification of Fenus and species with the help of flora
of the plant materisl from the familiea mentioned above.

li
{20-22} :- Preparation of artiPicial bracketed/Indented . dichotomous

keys based on Vegetative and reproductive characters, ,
r: .

{23-24} :~ Study of sorphological/biclogical peculiarities of the
following :- a

i) Drogers. Utricularie, Hepeptihes, :
ii) Sfrisa, Cuscuts. Loranthus. yisces, ‘llc
141) Lesmn. Wolffia. ¥allimveris. Limsevhils, Ottelis.

iv} Intlorescence / Flower of i- §
Typhs. Orchid. Spadix, Cynthiom. Catkin. Cleigtogamous f[lowerp,

1
Note:- 1} Submission aof 30 herbarium sheetis duly identified and

certified, is compulsory. 1 _
2) Botanical excursion and submission of excuraion report

ia compuleory. q
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BOTANY
M.SC. 1 Sem.] Bot.l.5 ~ Practical - II (24 Practicals)
(On Bot. 1.2 & Bot. 1.3)

Pract. No.l and pract. Ko.2 :-

i) Pretresmente of Root tips by 8-Hydroxyquinolene, Para
dichlorobenzene, colchicine.

1i} Preparation of atains - Aceiocaraine, Cryetal viaelet,
Heidenhain’s Haematoxylene, Leuco basic fuschin.

1ii) Fixatives - Cornoy's fluid, fixatives for algal, Fungal,
Materiels ~ {see A4.K.3harma) [chromocsome techniguen)

Practical Wo.3 :-

i} Seed treatments for different concentrations of colchicine for
different durations sowing the seed to obtain future. plants -
Induction of polyploidy.

Practical No.d :-

i} Plant hybridization technigues and visit to asgriculture college.

Practical No.b :-

i} Microtomy of Root-tips - Alce, Rhoeo,-Buds - Use of Crystal
violet Schedule. VUse of Haepatoxylene.

Practical Wo.6 :-

i) DN A Faolation Extraction.

Practica)l Ho.7 and Preactical Wo.H :-

i}  Reot tip-squash Technigue.

iil Making cytological preparations permenant by Alcohel - ZXylol
Canadabalsas n-Putancl - Acetic acid - Eupercl method.

iii} Stuwdy of aitosis with the help of permanent slides.

iv) Chromososal aberrations - Translocation ring Inveraion
bridges.

Practical No.9% :-

i} Mejosis - Anther smpear fechnigue.
ii) Meicsis - Anther squashes.

Practical No.10 :-
i} Chironomee larvee - polytene chromoscme.
Practical No.11 & Practical No.12 :-

i} Preparation of ideogram frow onicn rept tip chromogome.
gl Preparation o! Semipermant/Permenant slides.
h) Camepa lucida sketching of chromosone.
c] measurement of length of the chromosomes.

"f
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BOTANY

Bot. 1.5 Practical - II {24 Practicals)

13-15 Practical on study of vegetation by using following

methods,
aj List count quadrats.
b} Belt transzect.
c) . Line transect.
d) Chart method.
16, Estimaticn of bazal area.

17, Estimation of bicmass.

18-19 Soil analysis for i) ph ii) moisture
fonductivity i+} Nitrogen test,

]

helding i capacity

i

90. Studies on ecological instruments. (at least any 8ix)

21-22 Stydies on pond ecasystem (polluted & Unpolluted sites)

snalysis of plauls and water of the pond.

Parameters -

il Dissolved GF

i1l Iree Col

1ii} Carhonate

iv}) bicarbonate

v Total alkalinity

vi) hkardness ¥iii} Chlorides
fany four}

23-24 Biostatistics

Examples based cu biological data

at Estimatiocn of probability.

I} Estimation of Standard deviation.
c) Test of Significance (X2 & T test)
dl Sormsl diztributlion.

e TR

iii)
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Senenter = II

Bot, 2.1 - Algae and Fungi {80 Lectures)
A:  Algaes :-

1} Study of the following selected groups of algae in detail
with reference to :-

i} Classification upto orders according to G.M. Saith.
ii} Occurrence and distributicn.

iii) Structure.

iv} Reproduction.

¥} Life cycle pattern.

vi} Fhylogeny & interrelationships.

Algal groups :- {10)

1. Chlorophyta :-
i)  Chlorophyceae,
ii} Charophyceae.

2. Chrysophyta :- (4)
i) Chrysophyceae.
ii)l Xanthophyceae.
iii} Bacillariophyvcese.

3.  Phaeophyta :- (4)
i) Isogeneratae.
ii) Heterogeneratae.
iii} Cyclosporae.

4, Rhodaphyta :- (4)
i) Rhodophyceae.

5. Cyanophyta :- (6)
A 2} Economir importance of algsae. (2]

Pungi :-

1. General - History, scope & importance. {2}
Five kingdoa myaten.

2. fTutline classification according to :- {4)

i} Ainsworth G.E. {1973}.
ii) Alexopoulosae. T & C.W,. nims (1979)

3. General account of following groups with reepect to-16
i} Characters.
ii} Reproduction.
iii} Life cycle pattern.
iv} Phyliogeny & interrelationghips.
v) Economic importance.

Groups - 8) Myxomycota.
b) Mastigomycotina.
c! Zygomycotine,
d) Ascomycotina,
e¢) Bamidiomycotina,
f) Denteromycotina.
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-Study of following fungal diseases with respect to

i) Causal Organization. 1
ii) Symptomis. 1
i{ii) Disease cycle. .
iv) Control mempures. {-
%) Defensive mechanise.

Discages :~ a)} Club ret of crucifiers.

A)

B)

C)

D}

b) Tikka diseasze of groundnut.

¢) Late biight of potato.

d} Downy mildew.

e) Powdery mildew.

f) Ergot.

g) Rust. :
k) Saut. -

BO, 2.2 Bryophyta and pteridophyta {60 Lectures).
Bryophyts (30 Lectures)

1} Classification of Bryophytes proposed by G.M.3mith

in details upto Orders.
2} Evolution of gametophyte and sporophytes of Bryophyta.
3) Distribution of Bryophytes in Indlia and their

nicro-Climate. i
4) Contributicn of Indian Bryoclegists

Kaghyap R. Pande, Mehara, RasUdar. fi
5) Fossil Bryopytes. -
Distinguishing features, interrelationships, phylogeny and
evolutionary tendencies of the following orders with
their affinities. |4
1} Hepaticae - Spherccarpales |
Marchantlales l
Jungermanniales i|
Takaiales H
Calobryales .
) Anthocerotae - Anthocerotalen ‘|
3) Musci - Sphagnales.

- Andreales.
- Polytricalesn.

Pteridophyta {30 Lectures)

Classification of Pteridophytes proponed by
Reimers and Distribution of pteridophytes in India..

{8)

(3}

{3)
{3

(2)
{1}

(1}
(3)
(3)
(1)
(1)
(3}
(2)
{2)
{2)

(3}

Morphclegy, mnatomy, and comparative discuasion of sporophytes,

gametophytes, interrelationmship, evolutionary tendencies,

angd phylogeny of living orders. 4
1) Psilotales.
2) Lycopodiales. EH
3) Iscetales.
4) Selaginellales. . "

£E) Equisetales.

) Marattiales.

7) Ophiogloasales.

B) csmundales. 4
0) Filicales. Y
t0) Marsileales.

11) Salvinialen, '

Contribution of Indian Pteridologists, Rashida, 5.5.Bir.

(1}
(1}
(1)
{2)
{2)
(1)
(2)
(2)
(2)
{2)
(1)

(1)
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6.

1) Economic importance of Pteridophytes. {1)

2) Steler theory and evoluticn. {2)

3) Hetercapory and seeds habit. {1)
pre-requestien of eseed habit.

4) Bolar evolution. {1)

fecomsended Books for Course 2.2

1} Cryptogamic Botany Volume. II by G.M.Smith.
2) Bryophyies by N.S.Parihar.
d} Liverworts of western Himalya By - EKeshyap 3.E.
4} Brycphytes Merphology, Growth & Differentiation.
5} Bryophytes By Pande, Mishra and Trivedi.
6} Morphology of Pteridophytes hy N.S.Paihar,
7} Comparative morphology of wvorcular plante.
by Foster A.5. - G. ford E.M.
B) An Introduction to pteridophytes by Rashid A.
9) Bryophyteas - By - Vasistha.
10) Pteridophyies - By - Vashistha.

Bot.2.3 Gymnospermsa and Palascbotany {60 Lectures)
Gyanosperan {30 Lectures)

Outlire of systems of classification of Gymnosperms Sporne’s
eystem of classification, (1)
Genera] characters, diatribution, sorphelody, anatomy, {24)
aporogencesis, gametogenesis, embryology, their affinities,
evolutionary trend and phylogeny of following living orders-

i) Cycadales,

ii) Ginkgoales.

iii) Coniferales.

iv) Taxales.

¢) Gnetales,

Econcmic importance of Gymnosperms. {3}
Palaecbotany (3 Lecturem},

Clapaification, morphology, affinities and evolutionary
trends in {20)
i} Pailophytales.

ii) Lepidedendrales.

iii} Calamitnles and Sphenophyilales.

iv) Coenopteridales.

v) Marattiaiz, Filicales.

vi) Pieridoapermalesn.

vii) Gloassopteridales,

viii)Pentoxyales.

ix} Bennettitales.

x} Cycadalen.

xi) Ginkgoales.

xii) Cordiatales.

Fossil Angioaperms. (2}
Geological time scale, (2}
Palaeobotanical techniques. (2}
Types of preservation. {2}
Coptributicen of Pirbal Bahni, K.R.Surange, D.D. Pant k

T.S.mahabale. (2)

19

T

:&l'
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Sementer - 1I.

Bot. 2.4 Practical - I {Algae, Pungi & Bryophytes.)
»

Total - 24 Practicals.
&

Algae :- (B Practicals.)

Pract. 1 - 3 - Chlorophyta :-

Pract. 4 - Charophceae - Chars, Nitella.
Pract. 5 - Chryeophyta.

i} Xanthophyceas - Vancheria, Potrydium. :
ii} Bacillaricphyceae ~ Navicula, Pinnularia, Fragillaris,
Nitschia, Cymbella, Cyclotella, Pleuroaigma, Gyresigsa,
{Any 4 Fores.)
{
Pract. 6 - Phacophyta ;-
Ectocarpus, Dictyots, Padipa, Ivengaria. EQIRQIEHIE; 3argaseum.

Pract. 7 -~ Rhodophyta :-
Compopogon., Batrachopporaum, Sracileria. Enlxsinhgni;

Pract. 8 -~ Cyanophyta :-
Chroococus. Oscillatorja, Dhormidium. Lymshyn, ﬂnnhh:ng; Nostog,
deytonema, Rjvularia.

Pract. 9 - Myxomycota :- I;
ﬁl!lﬂﬂ;iﬂ!; Arcyria, Physarue, Plsssodiophors. Diderss,
i |

I
Prect. 10 - Mastigomycotina - ’
Synchytrium, Phyaoderaa, Saprolegnia, Achlya, Plazsecpars,
Peronoapcra, Scleroapora, Pythiom, Phytophthora, Albugo,
Allomyces. (Any 8}.
K]
Pract. 11 - Zycomycotina -
Mucor, Rhizopus. Iydorhwvnchup, Entemophthora. Ellﬂhﬂlﬂ!;

Pract. 12 & 13 - Ascomycotina -

Usnea, Pesgiza. Morchells., Xvlaris, Hypoxyvion. Clavigeps,
Phvallachora, Chaetonium, Erysiphe, Fhyllactipja, lncinulas,
Burotium, Eleinve, Taphrins, Parcdiella. {Any 12)

Pract. 14 & 15 ~ Banidiomycotina -

Puccinis, Uromyges. Haplephia, Omicpsis, Ea.snﬂ;a; H:lalnngta¢
Dnntn:nlla¢ Masseeella. Ustilaso, BSpharelotheca, ﬂ&ﬂﬂxﬂilﬂx

Clavaria, Polyporus
Egnnigu§¢ Phyllue, Cyathua. Lycoperdon, Gemster {Any 12}

1



Pract. 16 - Deuteromycotina -

Cereospora, Fuearium. Alternaris, Helainthosporiuw, Curyllaria.
Beltrania. Aspegillne, Pepicilliue. {Any 6}

Practical Course of Bryophyta.
Bryophyta - Total 8 Practicals 17 to 24.

Morpholegical, anatcmical and reproductive.
Studies of the following orders.

Pract. 17 to 19 - 1) marchantiales :- ARRA .

Pract. 20 & 21- 2) Jungermanniales :- Pellia.

pract. 24 - 4) Mumci. :- Bphagnum.

Hote:- Botanica! excursion are cospulsory for collection of Aldae

15.
16.

17,
18.

Fungi & Bryophytes.

Ainaworth, et al. (eds} 1873- The Pungi : An Advanced Treatise
Yol. IV A and IV B. Academic Preas, London.

Alexopoulos and Mima {1979} Introductory mycoleogy. Wiley Eaatern
Ltd.

Bessey, E.A.(1950) Morphology & taxonomy of Fungi.

Dube, H.C.{19%6} An introduction to Fungi.

Hawker, L.E. {1974) Fungi.

Mehrotra and Aneja {(1991) An Introduction te Mycolegy.

vaidya, J.G. (1995) Biology of the Fungi.
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Bot 2.5

Bot. 2.5 Practical - 11
Pteridophytes, Gymnosperms & Palecbotany.
Pteridophyta - 1 - 8.

Morphelogical, anatomical & reproductive - Studies of following
members. '

Pract. 1}  Pailotum, Lycopodium.

Pract, 2} [acetea, Selaginellns.

Pract. 3}  Ophioglasaum., Botrychjum, Angiopterim, leﬂiiiﬂ;
Qsaunda. (Any Two)

Pract.4tob- Lygodium, Gleichenia, Cyatbie, HxlgnnnhxllunL Prerin,

{Any Six) h

Pract. T} Mareilea. X
Pract. 8} Balvinia, Agzolla.

Gyanosperms - 9 to 16.

Fract. 9 t¢ 11 - Cycadales. - :
a] External sorphology of vegetative parts - Cycas & Zamja.

b) Megasporophy!l / megasporangiate Strobiti - Cycap., Zamia.

¢} Microsperangiate strobili - Cycea, Zamis.

d) Gametophyte - embryogeny- Cycae = €9bryo.
Zsmia - Archegonia, Proembryo.

e) Anatomy - T.8. of rachia & pinna of Cycag A Zamia.

Pract. 12 to 14 - Coniferales & Taxales,
Pinus, Cupressus / Yhuia, Arsucaris, Agathjs.
Podocarpue, Tsxodius.

a) GQouble stained permsanent preparation of stem any two genera.

b) T.S., T.L.5. & R.L.5. of wood any two genera.

)  Stody of mmle Cone - microsporophyll, mounting of
microgpores - any two genera,

d) Female cones & cvuliferous scales any two ganera.

e} Gametophyte & embryogeny of Pinua.

Pract, 15 & 18 - Gnetales - Ephedrs & Cnetue. :
a} External morphclogy. "
b} Morphology of reproductive parts.
¢} Gametophytes & embryogeny -~ female gametophyte.
d) Anatomy - i} T.5. of aten. _

i) T.%., T.L.5. & R.L.S5. of wood.
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Palascbotany - {8 Practicals).
Externsl Morphological and anstomical study of the Pollowind.
Pract. 17 & 18 - Pailopsida :-

Pailophytas Princeps, Bhynia {Stea T7.85.)
Lycopeida -

Stem genera - Lepidodendron vancylare.
Lepidodendron Sclerotium.

Leaf Cushione - Lepidodendron, Sigillaria. .
Root - Stigmaria.

Fructification - Lepidogtrobug, Lepidocarpen.
Prack. 19 - Sphenopsida :-
dtem genera - Sphenophyllum. Anpularis.

Fructification - Calamostachys.

fract. 20 - Maraltiales & Filicales ~
Eearonjune. Scolecopteris, Redejtes.

Pract. 21 - Pteridoaperms. -

Follage - Pecopteris, Sphenopteris, Alethopteria.
Neyropteris, Glospopterjis.
3ien genera - Lyginopteria Medullosa, Yertebraria.

Fructification - Delerctheca formoea,

Pract. 22 & 23 -

Pract. 24 -~ Angicspernes :-
Monogotyledops - Palmoxvlon. Rhizovalmoxvion. Cryclapthodendron,
Iricocoitep.

Dicotyiedone :- Dicotetem, Dicot Leaf impression,

Enigaocarpon.
Sshnianthus.
Sahnjpuahpan.
=x=XERE
JBB/WS/8YLL/MSCBOT
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