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NORTH MAHARASHTRA UNIVERSITY, JALGAON.

= THEQB.I AND PRACTICAL COURSES FOR M.5c. IN BOTANY PART- & i
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BOT
BOT
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Semester-fyV BOT
~ . BOT
8OT
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3.1
32
331
3.52
3.33
3.34
34

3.5 -

4.1
4.21
422
423
424
4.31
.4.32
433
434
44
45

Scheme of Courses,
M.8c. Part-l

{(W.e f Acd.Yr 2002-2003}

Systematics-| : Angweperm Taxonomy

Molecutar Biology, Cytogenetics and Plant Breeding
Environmental Botany

Practical (i} Based on BOT 1.1

Practical (il) Basedon BOT 1.2&1.3

Systematics-i| ; Aipae and Fungi

Systematics-1li : Archegoniatae and Paleabotany
Botanical Tachniques and Computer Applications
Practical (1) Basad on BOT 2.1 and BOT 2.3
Practical (1) Based an BOT 2.2

M.Sc.Partd

Plant Biotechnalogy

Ptant Physiology a1 Biochemistry

Algae Special Pap ar-i

Mycology and Plart Pathology Special Paper-|

Annieenerm Soecial Paper-|

Plant Physiology Special Paper-1

Practical {I) Based cn BOT 3.1 and BOT 32

Practical(jl) Based on BOT 3.31 or BOT 3.32 or BOT 3.33 or
BOT 3.34 : .

Davelopmental'Betany

Algae Speclal Paper-H

Mycology and Plant Pathology Special Paper-il
Angiosperm Special Paper-Ii

Plant Physiology Special Papet-ii

Rigaa Special Paper-l)

Mycology and Plent Pathology Spacial Paper-ilil
Angiosparm Speciat Paper-ii

Plant Physislogy Special Paper-Hi

Practical (1) Based on BOT 1

Practicat (11} Based on BOT 4,21 and BOT 4.31 or
BOT 4.22 or BOT 4.32 or BOT 4.22 and BOT 4.33 or
BOT 4.24 and BOT 4.34

Botanical excursions are compulsory for practical courses of each semester.

2 Each theory course consists of total 80 lectures of £0 minutes each.
Bach theory course requires 5 lectures and 1 tutorial per week.

requires 4 hours duretion.

3 .
4 Each practical course requires 2 practicals per week and each practical
5

Duly certified practical journals and tour reports are necessary for appearing
all practical examinations. -

A
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NORTH MAHARASHIRA UNIVERSITY, JALGAON.

CHAP (lii}

if
ity

i)
il
e

)

Syilabus For M.Sc. Botany (Part-h

(Wef Acd¥r 200220034

SEMESTER]

Bot. 1.1 Systematics {; Anglosperm Taxonomy.

{Total : 60 L ectures)

Introduction ;

@4)

i) Taxaonomy and systematics-synonyms or indspendert branches

i Aims and Objectives

#)  Principles of Taxonomy

)  Diversity in anglosperms with respect to
%) Form, structure and function
o} Evoivtionary status of Angiosperms

lassifications :

i) Review of r.'e-Darvinian Classifications

i’lg Review of post-Derwinian Classifications
H) Raternt moditications.

Discusslon of ordars as defined ip Engler's system with

reference io;

i} Taxonomy

if) Range of fleral variation

iy Interrciztionships of the families in the orders: Heiobige,
Liiforze,  Clumifiorae, Scitaminae, Microspermae,
Malva:es,Rcsales,ﬂontcrtae,Tubiﬂora&,Centmspermaa.

Riscuscion of the following fatilies with respact to ;
Satient featurez and paints of bivlogical importance
Cuscutaceae, Lentibulariageas, Droseraceas, Nepenthaceae,
Samaciniacene,Qrobanchaceae, Balanophoraceae,
Refflasiacene, Santalaceas, Loranthaceae, Podostemaceas,

"Rhizophoracese, Cactaceas, Orchidaceas, Aristolochiacaae.

Digcuesion of the followlng with respect to :

Ranales : A group of most primiiva dicotyledons, evolutionary
frends.

Amentiferae © A heferogeneous aasemblage of moderately
edvanced dicotylecions, evelutionary frends.

Sympetatae : Heptaphyletic in arigin, gvolutionary trends.

Recent Trends in Taxonomy :
Embryology in relation {o taxonomy.
Aratomy IN eciauion e i2auni,. .
Palyniology in relztion to taxonomy.
Chemotaxongmy

Cytotaxanomy.

@L

(12

(12 L;

BL)

EBL)

Cont...3



£3)

HAP.{VIl] Botafical Nomenciatyre :

i) Scientific Names - :

iy international Code of Botanical Nomenciature (ICBN)

i} . RecentCodes . S
.8} St.Leuis Code
By~ Tokyo Code

- ¢y - Berin sode

iv)  Principles of the code BV

v) Type method .

vi) . Author citation

vi)  Rajection of names :

viii) Retention of names oL

GHAP.(VIIl General Evolutionary Trends in Angiosperms :
)] Hakitat and growth habit _
i) Leaf struchure : simple and compound, phyllotaxy
iy | Phyllode theory - ; ' . -
iv) Evolution of infiorescence
v} . Primilive stamen
vi)  Primitive carpel
vii)  Matute of infaricr ovary
vill) Ewvolution of floral nectarles SR
)  Evchtion of gynoecium

- REFERENCE BOOKS
Bhojweni, 8.8, and S.P. Bhainzgar (1974). The Embryclogy of
' : Angicsperms, - Vikas Publishing House (P) Lid., New
Dathi. o
Davis, P H. and \.H. Heywood (1983} Principles of Angiosperm Taxonomy,
Qliver and Boyd, Edinburgh. : '

Eames, A.J. (1961) Morphalogy  of the Angiosperms, McGraw-Hill, Naw

_ York

Erdiman, G. {1852} Pollan Mormpholegy and Plant Taxonomy, Angiosperms,

Almquist & Wickseil, Steckhaim

Gibbs, R.D. (1874) Chemetaxonomy of Fiowering Plants, thﬁi—Quaan's
University Press, Mantreat & London,

IHarbama. JB., D. _Euurlet and B. Tumer (1971). Chemotaxomomy of
Lefumincsae, Academic Press, London.

Heywood, V.H (1568) Modemn Methods in M » :
. . ant Taxono i
Press, London. Y Academic

Heywood, V.M., JB. Harbermme and Bl: Tumer (1877 The Biology and

Chemistry of Com
e s positae Voll & I, Academle Press,

Jain, $.K. and RR Rao (1977) A Handbosk of Field and Herbarium Methods
Today and Tomorrow Publishers, New Dathil,
Kubitzki, K. i ; i
(1877 l‘?:;t. Sysﬁerpahcs and Evolution, Springer Verlag, New

Lawrence, é.H.M, 1 i
EYiII} Taxchomy of Vascular Pants, MacMillan, New

(6L)

EL)

EDHL..!r



{internationa) Sociely of Plant morphalogy, University of
Celhi) New Dejhi, jd " '

Maheswhari p. {1950) An infroduction to Embryology of Angiosperms,
MeGraw Hill, Now York.

Metcalfe C R and L. Chati {1950 Angtormy of The Bicatyledons Vi, | & ll
Oxford Uniy. Press, Oxford. S

Naik, VN, ( 1984) Taxonomy of Angiosperms TaTa MacGraw-Hill Publ. Co,
(L.) New Deihs,

Singh, V. and D K. Jain {(1992) Taxonomy of Angiosperms, Rastogi
Publications, Mesrut.

-Sivarafan, V.V, {1984) Introduction 1o Princinles of Plant Taxonomy, Oxford
and IBH Publication Co, New Dalhi.

Smith, s {1598) Ths Chametaxanomy of Piants, Edward Arnoid,
Lendon, '

Sporne, K.R. (1 974) The Morphology of Anglosperms : The Structure and
Evolution of Fiowering Plants, Hutchinson University
Library, London.

Siace, CA {1980) Plant Taxonomy and Biosystematics, Edward Arnold,
Lanuo, )

Stebbins, G.L. (1974) Floweting Plants : Evohstion Above The Species
Level, Amold Press, London.

Swein, T. (Ed.) {1963) Chemical Plant Taxcnomy, Academic Fress, London.

Cont.5



1 . : . _
' (B
C enetics and Pliant Breedin
{Total : 60 Lectures)

L1

‘ Bot. 1.2 Molecular Biclo

Molecuiar Biology {24 Lectures)

CHAP.(l} Intreduction, Molecular oraanizatian of chromosgme - {BL)
i) Prakaryatic chromosome — Bacterial and Viral chromosomes.
ii} Eukaryotic chromesome - Nucleosoms, Solenoid, Loops,
Scaffolds
fif} Special types of Chromosomes : Polytene, Lampbrush and
Supemumerary Chromosomes.
CHAP.(M) DNA Sfructure and Renlic tion : (6L}
i) Structure and types of DNA P A, B, Z-DNA. Chlor
Mitochondrial ~DNA. - Horoplast DNA,
” i) Replication in closed circular DNA - 8-mode, c-mode and D-
{_. loop replication.
i} Replication in Linesy DNA-Raplication Fork, RMA-Pri
: Okazaki Fragment, DNA-Polymarases. | A Primer,
)  DNA-Damages and Repair Mschanism-pn ivati
Exgision Repal;, . eloreactivation,
CHAP{jI1) T$e vences : Single coay. middie repslitive, hight
repatitive and inrveried repeat-sequences. ' ’
1 . 2
CHAPIV) RNA; fﬁ,:}
0 Structure and functions of tiRNA, mRNA, rRNA.
1) Transcriptian-Role of 8NA polymerase | 1} an in tnitiat
N _ M and Htin |
O Elongation and Termination " Inttiation,
i} Processing of RNA in brief
CHAP.{V}] Gene Regulation : . (51.)
iy Operon Concept, -
i Gene regulation in Prokaryotes - Inducible opar.
_ on (la
operon), Represible operon {trp-cperon) b : fac-
fi} Transposons, IS elemenis, Controlling efements in Maiza-Ac-
Ds Sysiem. '
L
Cont..o




CHAP.{VI

CHAP.{V)

CHAP.{Vill

GHAP.{IX)
i)

il

CHAP.LX)

cHAZ.(XD

H

CHAP (X1}
i)

i)
CHAP.(XH)

m

()

. g netics {4 Lectures
ryotype:Characteristics of karyotype, Applications of
karyotype analysis.

Miolecular mechanism of ecombination breakage and
reunlen-hetecodunle-ONA.

tinkade, Recomblnation and Genstc mapping
in Neurospora-Tetrad analysis.

Microbial Gepelics :

Conjugation, Transformation and Transduction.

Linkaga, Recomuination and Gengetic mapping by interrupted
ratiag technique in bacterial canjugation.

tructyrai chall ¢% in chromosome :

L._#__-'_‘-—-'l-._"__—-._-

Cleficiansy, Prplications, Inversion #nd Transiocation and their
evolutionary irpnrience.

Nomericnl changes in chromosomas .

Euploidy : Cnigin, classification and avolutionary importance of
naplolds, autopoiyploids and ellopolyploids.

Aneuplofdy Qrigin, crassification, and  evolutlonary
imparience of THENQSOMICS, nullisamics and Trisomics.

Cell Cycle -

Mitosis and Meiosis

Molccutar events in celf cyche.

Spindla apparatys ang movernent of Chromaosome.

Qenalic Engine2ring:
Principles and mathads of genetic Enginesring.
Application:s in Agriculture, health Medicine and Industries.

Flant greeding {12 Lecturas
CIebrnien. Furten s ey @e, P and impoertance of
piant wroeding, Gresn revolution 1 tadia.

{20

(3L

(3L

{4L)

(L

(3L)

(4L)

(21

(2L

rant 1



{*F)

CHAP.{XV) Piant intraduction ane acclimutization Vaviloy concept of
conters of ofigin of plants, - ' (2L)

CHAP.IXVN important conventionial methods of breeding in seif and crosa
~ pollinated and vegetatively propogated crops. (4L)

CHAR £ XN Imnortant non-conventionat methods of breeding, polyploldy,
genetic variabily. (4L}

b
REFERENCE BOOKS

Agrawal, R.L. {1998) Fundamentals of piant breeding and Hybrid seed production -
Onford a4 IBH Publishing Company, New Dalhi.

Allard, R W. (1960} Principles of plant breeding-John Wiley and Sons inc. New York.

Barfingten, and La Cour (1976) The Handling of Chromosomes, 6" Eq. George Allen and
_ Unwin Ltd, London
e Rebert!s end Do Roberdis (Jr.} (1998) Cell and Molecular Biology, 8% Eqg, B.i.Waverl‘y
Pwvt. (I.td.) New Delhi. _
Duvivedi and Singh ('i_ S20) Essentials of Fiar?t techniques, 2™ Ed. Seintific Publishor Maan

ESHLav: Ly, O T

Gardner &.4. (1873) Princ ples of Geneties 5% £q. John Wiley, New Yoric

Gecdenough (1954) Genetics, 3 £d. Saunders College Publishing, New York

CGupia P, (1989) Cytalogy, Genstics ahnd Evolution 5 Ed., Rastr';gi Publications Meent
Gupta PK. (1985) Genetics, 3¢ Ed, Rastog Publications, Meerut

Gup:a_P.K. {1887) Cytogenctics, Rastogi Pubiizations, Meearut.

Cupta PK. {1 293) Genelics and Bioizchnology in Crop Improvement, Rastogi
Publication, Meeryt.

Hartl D.L. (1994} Genetins 37 i Jones and Bartlett Pubiishers. Boston.
Haril, Friefolder, Snyder (1558) Basic Genetics, Jones and Bartlett Publishar, Boston,

Hays, immer, Smith (1 9I8) Methods of Piaes breeding 2™ Ed.. McGraw Hill Book Co In.,
Neww York.

Leven B. ¢ 1585) Geae -1y, Jobin Villey & Sons, New York

Leven B. (2000), Gene Vil. yohn Wiley 2 Sons. New York.

Prasad and Prasag {1994} Dutinzs of Microischnigues, Emkay Publications New Delhi.
Sharma Archana (1978) The Chromoseme., Oxford and [BH Publishing Co_, New Delhi,

Shama Arun and Shara suchana {1972} Chromosome Techniquas Theory and
Praciica, University Paric Press, Bultoroworths London,

Strickberger MW, (1698} Ganstics, Macmifizn Pubiishing Company, New york.
Swanson, Merz and Young (1 032) Cviogenetics Prentice-Hall of india, New DelHi.
Zha, A P, (1995} Genes and Evolution, Macmillan india (Ltd.) New Delhi,

S e i e 2




L9}

Bog 1.3 Envitonmental Botany
{Total ; 60 Lectures)
CHAP(l]  Environmental Science {4L}

Ar Inlerdisciplinary sublect, Its scope and necessity.

CHAPl) Ecosysiem Ecology ; {&6L)

I Intreduction, Kinds of Ecosystems, Structure and function of.
dn gGosystem

iy~ Major Ecosystems: Forid ecosystem Ocean {Marina)
ecosystem, Grass 4and, Forast, Desert, Cropland ecosystem.

W) Produciivily of different ecosystems and secondary

production.
CHAPIIM)  Commuynity Ecelogy : (6L}

i) Concept of community and basic terms.

i) Community : Structure, Grganization and Functions.
iéi) Phvte-sociological aspects of community.

v Methods of Studying Communitles.

CHAP.(V}  Agriculiure Ecology . BL)
il importance of Agriculture.
it} Cuttivable araa and classification of lend.
§it} Types of spils
vy Mansoon. rairial! and irngation.
W) Agricultural operations and cropping pattarn
vi;  Intarnal ranking and agricultural inputs.

CHAP.{Y) HumanEcology! {BL)
i} Intioduction, habit and habitat, emergence of man.

it} Population growth, Reascns for populetion Explosion and
pomuiation theorias.

i} Cutturs of early men, ¢ivization and poputation control,
Wy Our hungry glanet, Green Fie_vniutinn and New food sources.

V) Poliution and future of man.

CHAP{VH] Ensrgy and its sources : (6L)

B Conventional and exhaustible enorgy sources. :
1} Mom-conyentional and insxaaustible energy sources.

iy  Conservation of energy. Cont... 0



(9)
CHAP(VI} Waste : Ecolonical and Economical Considerations : ey

[} Waste Management.
&. hechano chemical treatment |
b. Biodegradation of wastas
¢. Recycling and wastes in Production Process.

CHAP (VIII} Resource Management ; (8L)

i}  tmporlance, dipttion and managemant of
(2) Grassland, (b} Forests and (¢) Sioil

CHAP.(IX] Ecoiogy and Future of Man : {8L)
it) Oxyg=n supply and air guality
i)  Water supplies
W) World food supplies
¥)  Space en earth
viy  Distributional insausiity
vii}  Viclence and war
viii)  Adaptative capabilities of Man,

CHAP(X} Earth Summit Wasundﬁam Parishad) 1992 : (BL)

i) Rio Deciaration of Environment and Development Preambie.
i) Envirenment Securify — the Read ahead.

REFERENCE BOOKS

Ambasht, R.S. {1876} "Principles of Ecology™, (ist Ed.) Students Publication,
Varanasi.

Arumugam, N. {1496) “'Concepts.af Ecology” (Vlith Ed.) Saras Puhlication,
Kanyakumari.

Bagyaraj, [).J.; Khanrna, K.K.; Varma, Ajit and Kneri, H.K. (1299}, ist Ed.
Editicrs : Meodeormn Approaches and innovation in soil
Management; Rastogi-Publications, Meerut,

Dash, M.C. (1994} "Fundamentals of Ecology’”, ilst Ed)} Tate McGraw Hill
Publ. Comparny Limited, New Deihi,

Rao, K.8. (1893} 'Practical Ecology” {ist. Ed) Armol. Publ.New Delhi.

Sharma, P.D. (1993) “Ecclogy and Environment” (Vith Ed) Rastogi

Publicetions, Meerut.
cont' L ] I1 -'ﬂ



{19}

Saxerra, MM. (1950) Appiied Environmental Biclogy. (Rescurce and
Managemant) Agro Botanical Publishers Bikaner.

Tevedi, P.R. (1898} Encyclopedia of Werld Envirenment.

1) Ecotogy Vol.lst

i} Environment Vol lind

fif) Wiid Life Vol illrd.

iv, Pallution Val.Ivth

) Basic Environment Laws Vol Wh

AP H. Bublishing Corpetation, New Delh-110002,

Cont..11
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ERACT (1-15}

Pra

16-

Pract . (21-22)
Pract . {23-24)

NOTE :

3

(1)

Bot. 1.4 Practicaf — |

- {Based aon Bot.1.1 Angiosperm Taxohom ¥l

{Total : 24 Pragticaig)

Study of foltowing familics with respect to morpliciogical charactars
using botanlzal terms, florat formula, floral dizgram and ctassification
giving reasons as per Bentham ang Hookar's system sovering mejor
groups o¥ it. (Any 30 famiies locally availabie)

Menispermacacae, Nymphaeaceae, Fapaveraceas, Crugiferae,
Capparidaceae, Psolygalac eae. Caryophyllacezs, Forfulacaceas,
Elatinaceae, Malvacean, Stercwlizceas, Tiiigcean, Rhamnaceas,
Celastraceas, Vitacesze, Sapindaceae, Moringaceae, Papilionacene,
Caesalpiniaceae, Minssacege, Cembretacsae, Myrtaceae,
Lythraceas, Fassiflorazeas, Cucurbitaceae, Motluginaceae,
Aizoaceae, Umbelliferae, R.biaceae, Compasitae, Campanulaceag,
Plumbaginaceas, Sapotaese, Gonticnaceae, Apocynacess,
Asclepiadaceae, Oleacass, Boranginaceae, Convolvulaceze,
“Berophulariscae, Pediliaceae, Bignoniacesa, Acanthacese,
Verbanacaoa, Labiatas, iNyctaginaceas, Amarenthacezae,
Polygonacees, Aristolochiacess, Loranthacese,  Santalaceae,
Euphorbiasene, Mydrocharitaceae, Scitamireaa, Amaryllidaceas,
Diosconaceae, Lillaceas, Commelinaceas, Typhaceae, Najadaceae,
Potamagoetoracens, Eviocaizceae, Cyperaces 2, Gramineas. -

Identification of genus and species with the help of flora of the plant
matenals from the families mentionad abave.

Praparation of artificial, bracketed/indented dichotomous keys based
on vegetailve and reproductive characters. :

Study of morphological and biclogical peculiarities of the following :
Drosers, Utnicularia, Nepenthes '

Striga, Cuscuts, Dendrophiboe, Viscum

Lemna, Wolffa, Valfsneria, Limnophila, Ottelia

inflerescence : Spadix, Cyathium, Catkin -

Flowars Typhé. QOrchid and Cleistogamous flowers .

Submission of 30 herbariurm sheets at ieast from 20 different famities
dirly identified should be submitted at thg time of practical

examination,

Botanical excursions ang submission of excursion reports from ono
locally and one vegetationally different focality are compulsory.

Rare, endomic and endangered soecies showld be aveided during
plont collections.

- Duly certified journals are compuizary at the time of practical

examination.

et b . e

Cont... 13
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BOT 1.5 _PRACTICAL!

{Basedan BCT 1.2 & BOT 1.3}
{Total : 24 Practicals)

eract (1.2} ) Pretreatment  of Roct tips by &-hydroxy-guinclene, Para-

IE

Pract. (7}
Pract (8]
Pract {9}

Pract. (10}
Pract. {11}
Pract, (2}

dichiorobenzene, Phencis and Coichicine.
(1] Preparation of Fhatives-Comoy’s Fluid

iv)  Preparation of stains . Acetocarmine, Crystal viclet, Heidenhain's
Hasmatoxytene, Leucd hasic fuschin,

Study of mitnsis i pretreatad rat Bps |

iy By Acotocamine squash preparation.

i) Root tip 3quash using Haemotexylang stan

ifi) Usiag Faulgen Squash mathed.

ivi  Study of mitosis with the help of permanent slides.

Study of Meiosis

; Anther smear technigue.

if} Anther squash

dij Meiosis ~ with the help of permanent slides.

Mounting of safivary gland chromésome from chironamous larvae,
Malong cyiologleal preperation permanent by any suitable method.

Karyotypa study :
it Sketching of metaphaze chromosomes with the help of camera
tucida.

i} Preaaration of ideogram from onion root tip chromosomas
Extraction of DNA _

Study of chromosomai aberratioris with the help of permanent slides.
Plant hybridization technigues.

Pract. (13-16] Practicals on stutly of vegetation by using foliowing method for estimation

of FICC, W1, Erequency, Density, Abundance and histogram.
a} Quadrat Maethod
it List Count Quadrate
it Chart Quadrate
bl Transect Mathod ©
i)y Line Tranzect
iy Belt Transect
¢ Physiognemic methed
)  Biblogical Spectrum
- Cont...14



Pract, (17] Estimation of Gasal Area
. Pract. {18} Estimation of biomass

" Pract {19-21) Soil Analysis fer

)
i)

i)
iv)

pH,

(13).

Water holding capacity

Conductivity

Cuantitative estimation of N, P & K
Pract. (22} I‘ns_truments usad for siudy of meoterclogical data. ; Any Six.
Bract {23-24) Studies on pond ecosystemn (Polluted and unpoliuted sites) : Any four

{;‘ parameters.
a) Dissolved O,
B Free CO;
e} Carbonates
d)  Total alkaiinity
t)  Hardness
f) Chiorides
.

Cont...14



CHAP.1Y)
)

i)
it}

CHAP (I}
CHAR.{HI

CHAP {1V}

CHAPVY

CHAP.(V]}

CHAP.[Vil}

CHAP.(Vili}

CHAPR.{IX
CHAP.{X}

CHAPR (X1}

CHAP.(XN)

(14 ]
EOT. 21 Svstematics It ; ALGAE AND FUNGH
. . Total : 60 Lec
Ligee {30 Lectures)
Intracoction of Blgan : at
Prokaryotic and evkaryoiic algas. GL)
Comparative acccunt of aigal pigments, food reserves, cell
walls, .'Iaggliat:m chicroplasts ard eyespots eto. and their
phylegeneiic end vaxonomic significarice,
History of algatagy in india.

- Classification of Algae according to F. ftsch 2L)
Cyancphyia (4L)
Cecurrence,  ulfm cell  structwe,  thalius ofganization, A
hatzrocyat, re sroninting paddy soil clgae any their ecanemic
rohe,

Ohowapog s

Rarge of thatug tecturs, metous of reproduction and (‘LQ

whernetans o7 penwsiins i Vojvacelss, Chlorocnceales,

Uotrich s, Ueastophorales,  Uwales,  Qedegoniales,

Zvarnarngiales indgnhorsdes Sicharaies and Charsles.

Phseory e | (4L}

Cwarat Chiriay, ange of thallus strusture, reproduction

end falonadnne o gensrations wity reference to Ectocarpus,

Distyora. Lumzogil | Fusus end Savgassum.

Fandontva (4L}

Generzd  charaddns,  range  of  thailus  struclure,

repragschanae ki» history with referencs W Porphyridium,

Forphrra Eacaclionperin and Polysisionie. v

Cenarit characlérs of the divisiors with examples ; {4t}

il anysonhvia

W} Xarthophyta

i) Reeiiiznopiny ta

wy  [Dinophvta

v) Cryptophyia

viy  Euglenophyta

Distfibution of aigae in soll, freshwatar and matina {tL)

ahvirciinenss.

Interaction of phylopianktion and phytobenthos with the (1L)

eqviranmant

Algae in reaation 1o human welfore. (1L)
SUNGI( 30 Lectisres)

Definition, praseri status of fungl and tole of fungiin (2L}

mdusiries o3 foor matenat.

History of Mycolay, with spacial reference to tndian work. (1L}

Cont...15
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CHAP.{XIIl} Outiine classification of fung! as per G.C. Ainswortn 1873, (2L)
: Alexopoules et.al. 1996, |
CHAPR.[XIV]) Characte:risﬁcs, thallus structure, repraduction, phylogeny {15L)

and L.C. of major classes wilh referenca to following ordets :
Acrasiomycetes | Dictyosieliales.
Myxomycetes : Physarales
Ghytrigiomycetes ;| Chytriciales
Oomycetes | Saprolegniales, Petenosporales
Lygomycetes : Mucorales
Hemiascomygetes | Taphtinates
Plectomycetas : Eurotiales
Pyrencmycetes | Erysipheles
Discomyceias : Pezizalas
" Locuioascomyeates | Myringiales
K, Hymerornyoetes - Agar.cales, Aphyiluphorales
l. Teliomycetes - Uredinales, Ustiaginales

Ta ™0 a0 oo

amyn
4

m. Gasteramycetes :.'L}ﬂ:c:perdaie's._ FHidulariales.
. riyphomycetes | Monilicles

) 0. Coelamycete;.-: : Malancaniales

CHAP.(XY} Study of foliowing plant diseases with refsrenca to causal (4L)

organism, symploms, disease cycie and conltrol measures.

Club root of crucifers

Wart of potato (Black Wart)

Downy milew of Grapes

Powdery mildew of Tectona

Ergot of Bajara.

Rust of Wheat

amut of Sorghum

W o an o

b Tikka diseass of GroundnLi

CHAP.XV] Lichens : (3L

Phycobiont, Mycobiont, External and intemal merphology of Yichen
thatlus, reproduction. {Asexual and sexual) and Economic
importenca. :

CHAP.(XVII) Post harvest diseases of Perishebles, commean types in loca (L
market and diseases caused. '

CHAP {XVIIl} Fungi of special habitats : o L
Fungi in wood decay

Myeorrhiza

Predacious fungi

Dermatophytes

a P o op

Cont... 1
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Boid, H and Wynne i, (1878} * Adgal structure and re uction. Prentice
Hat! of india Private Ltd. haw Daityi proc

Boney A L ¢1478): Phytorlankton Edward Arnold (Publishers) Ltd. London,

Chapman. ¥ J, and Champman D J, {1978): The algae. English Language
Book, Saciety ang Macmiian, Londen

Uesikachary. 7.V, (1959} Cyanophyta, ICAR. Nevs Dl

Fritscn, F.E. (1973). The structure and preduction of Algas Voll & I Vikas
Pul. House v, Lid, New Dajhi,

Gonzalves, E. (1 981} Oedogoniales ICAR New Dalhi.

lyenger, M.C.P. and Desikachary T V. (1981) Volvocoles ICAR New Dethi,
Lee, R E. (1589) Phycology Combridge University Press, Camkbridge.
Misra, 4. M. (1968} Fhacophycese ICAR New Delhi.

Morris, |. {1967) An Introduction to t1e algse Hutchinson University Press.
Pal, BP_and Sundertingam et.al, {1862} Characeae, ICAR, New Dathi
Philipose. M.T. (1960; Chrococeales, ICAR, New Delhi

Prascot, GW{ ) The Algae, Nelson,

Ramanathan, M.S. { 1964) Ulotrichates [CAR, New Delhi.

Rardhawa, M.$. (1859) Zygnematacess ICAR, New Dalhi.

Sarode P.T. and N.OKamat {1984) Freshwater dintoms of Maharashtra,
Sailtupa Publicetion, Aurangabad.

Sinith, G.M. {1850) Freshwater aljae of united states McGraw Hill Book Company.
Smith, G.M ({1894) Mannual of Phyeology Scientific publishers. Jodhpur.
Vaniatraman, G.S.( ) Vaucheriacgas ICAR New Dethi.

ELING)
Ahmadjar V (1883) The Lichen Symbiosis. Academic Prass N.Y.

Alnsworth etaj. (1873-77} The Furgi ; An Advaticed Treatise Vol |-V B.
Acadamis Press L andot,

Alexopoules. Mims and Blackwel M. {1986) Introductsry Mycology, 4™
Edilion, John Wity arid Sons INC US.A. :

Bamat. J.H {1971) Fundamentais of Mycotogy Edward Arncid, London,

Dasgupla, MX. ard Mandal, NC. {1989}, Fost Harveat Pathology of
Pansnaitles, xfard & IBA,

Dubs, HC. (1220) An Intraduction to Fungy, Vikas Publishing Houss {Lid.), Newr Delhi.
Hale M.E (11983) Tne Biology of Lichens 2™ Edn. Edward Amold, London,

Kamat, M M (1957} Intreductory Fiart Pathology, Prakash Pub Mouse . Pune.
Mehnrotra, (1331} Pant Pathclogy lernational Pub. House, New Delhi.

Mehrota, RS, & K.R.Aneie (1981} An Intraduction to Mycalogy, Wiley
Eastem (itd ) New Delhi.

Sharma, .2, Text Book of Fungi. Tata McGraw Hif Publisting Company
b New Daini. .

Starma, P.D. (1998) The Fungi, Rastogi Pub., Meerut
Webster J. (19880) Introduction to Fur.gi . Cambridge University Press, Cambridge.
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: . BOT 2.2 SYSTEMATICS M : Archegonisiae and Paleobotany
T e . . ' © [Total Periods : 60}
[Bryophvter, Pleridephytes, Gymnosperms and Faleabotany)

Bryophytes (15 L)

CHAR) . Concept of Archegoniatae, Classification of Bryophytes (5L)
proposed by G M.Smith in details upto orders,
Ecenomic importance.

i, Evelution of gametophytes and sporophytes of Bryophytes.
CHAP{Ili  Distinguistiing features phylogeny and evolutionary tendencies  {10L)
of the following crdars with their affinities.
Hepaticae Marchantiales
Jungennanniates
(__4_ Motxgeriates
' - Calabryatas - _ .
Musci : Pelytrichales
_ Pteridophytes (15 L)
CHAPRSI) i Classification of Pts_rridophyﬁs proposad by Reimers, {5L)
Economit imporiance. : |
ii.  Saral Evolution '
CHAPIIV) Distinguishing features morphology, anatomy and comparative - (10L}
- discussion on sporophytes an gamatophytes. Fhyilogeny,
evolutionary tendencies and affinities of following living orders :

i Lycopodiaies
i, jsoetales
k.a i.  Ophioglossales
v, Osmundales
V. Fliiczies {at lanst 3 families)
' Gy rihosperms {15 L)
CHARIVY 1 Qutiine of systems of classification of Gymnasperms. (5L)

Sparng’s é:ystem of classificalion of Gymnosperms,

if. Ezonomic impartance.

CHAPMI  Genaral characters, morphology, anatsmy, sporogenesis, - {10L.)
gametogenasis. Emboyology, thelr affinities, evolutichary

‘ends and phylogeny of foliowing living orders -
i. Coniferales
if, Taxales

1. Gnatales {Except Grefum)
Cont._ 1%



(19)
Palsobotany {15

SHAP. VI Geological time scale, typaes of proservations and (30)
palecbotanical techniques, {Thin ground and Pae! technigue).

CHAP.VH  Classification : Moarphology, affinities, evolutionary frendsin: * (7L)
) Psilophytaes |
i) Lepidodendraies
fii) Calamitales
V) Coenopteridales
v} Hydropteridinae (YWater fems)
Vi) . Lyginopteridales, Modullosaies, Glassopteridales.
vii)  Pentoxylales _
Yit)  Bennifiitales (Cycadeolddaceas, Williamsoniacege)
ix}  Cordaifales.

HAP 1X Fossil Angicsperms - Tertiary Angiosparms (5L
Monocats :
if Pamoxylos
i} Rﬁfzapafrmgyfm
iif) Cyelanthodandnon
v Tricocciins
Dicots :
i} Sahnigushpam
i} Safmianthus
Wi}  Enigmocarpon

EFERE BOOKS

Alan Major (1974) Collechons Fossiis, John Bortholonew and Sons., Edinburg.
Amold, C A. {1947} An introduction fo Psleobotany McGraw Hill Co., New York

Banks H.P. (1970) Evolution and Plants of the Past McMilian Press Ltd. London
Biarharst DW. {1871) Morphology of Vascuiar plants McMitlan Co. New York.

C.M. Smith (1885) Cryptogamic Botany Il McGraw Hilt Publ. New York anc Lohdon.
Campbelt D H. (1872) Evolution of the land plarts Central Book Depot, Allahabad.

Cavers.F. (1911) intarreiationships of Bryophytes New Phytal Reprint Na.4:1-203,
Cont... 19
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- Chamberfam C.d. (1935} Gymnuspanﬂﬁ Stmr:tura and avniu!iun Dwar Publ. INC.

New York,
Chopra G.L. (1962) Gymn& Gymnusperms, _S.Naging & Col. Jullandar:

Datta S.C. (1 96&] introdiuction to Gymﬁosperms Asia Pubi. House, New Delhi.

Delevoryss, T. (1962} Morphology snd Evulut{un of F-atss*l Flants Hnrt Reihart & Winston,
- New York, :

Eames AL {19?4} Murphurogy af "u'as-cufar Plants Tata McQraw Hill Publ: Co.New Delhi.

Fﬂﬁt&l’ AS. and Gifford EM. (1959) Comparative MqrphoFogy of Vascular Plants San
Franscico, ' '

Ganguli & Kar. {2001) College Botany Volll Book and Allied Pross. Lid. Caicutta.
Goebel K. {1969) Crganography of Hants Hafer Publ.Co New York.

| -John Waltan  (1953) introductions to Study of Fossil Plants Adam & ‘Charles Block

London.

Kashyap 3. R (1928) Liverworts of Western Himataya and The Punjab Plains Part! |
University of Punjab Laheor, - -

 Maheshwari, P, and Chhaya Biswas {1970) Cadrus CSIR, New Delhi.

Maheshwan £. and R.N.Konar (1971} Pmus COIR New Dﬂlhi

Mahastwai, P. and Vinila Vasi (1974) Botanical manograph No.1 Gnetum CSIR. New
Delhi

Manicham U.S. and Rajkumar 5.0, { Polymurphm ferns of the Western Ghats Bishan
Singh Mahendra Pz! Singh Dehra Qun.

NS, Parihar {1984} An introduction to Embryaphyh 'l.-r"l5|.| Bryophyta Central Bnqk Depat,
Aitahabad,

N.S. F'anhaf {1954} In Intmducﬂun To Embrynphyta Voll Bryophvta Central Book Deapo.
Al!ahabad

Pande B.P.(1994) Gymnasperms S.Chand and Co New Delki.
Pant D.D. (1973) Cycas and the Cyeadales Central Book Depot, Altahabad, _

Parthar, N.S. (1977), Biology and Morpholegy of Pleridophytes, Central Book Depot,
Allahabad.

Parsons, L.R. (1990). how fo know ihe terms Asihant Publishers, _.Jaipur

Pram Puti (1985} Bryophytes : A Broad Perspective Atmaram & Sons, New Daibi.
Cont. 26
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Rashid, A, (1978} An introduction to Preridophyts Vikas Publ. House {Lid.) Now Delhi.
Rashid, A. {1996) An Inreduction to Bryophytes, Vikas Pub. House Pvt. {Ltd ), New Delhi.

Saxena and Sarabhai, RM. (1972) Text book of Botany, Volll. Emryophyta Ratan
Prakashan Mandir, Agra.

Seward A.C. (1969) Fossit Pisnts Voi-i to V. Hafner Publ. Co New York. | .
Sperne K.R. {1966} Morphology of Peridophyta Hutchmsan Univ.Library, London
Spome KR. (19567) Morphology of Gymnosperms Hutc.-hmsan Univ. Library Londor..
Surange K.R, (1968) Indian Fassil Preridophytes CSIR, New Dehi.

Vashishta, B.R. (1896) Botany Part Hl Bryophyta, $.Chand and Compary (Lid) New
-
Delhi. W,

vashishta, P.C. (1993) Part IV Pleridophyta, 8.Chand and Com. (Ltd.) New Delhi.

Vashighta, £.C. 11985). Botany for Degrae Students * Pteridophyta, S Chand & CoNew
Osthi.

‘fashistha, B.R. {1996) Botany for Degree Studenis | Bryophyta, 8.Chand & Co. New
Delhi.

Yasistha P.C. (1983 Botany for Degree STUDENTS Vol.V Gymnosperms S.Chand &
CoNew Dalhi.

Verdoom, F R. (1967), Mannual of Pleridotogy A Asher and Comm. Amsterdam.

Verdoom, 1.R., (1967), Manual of Bryelcgy A. Asher and Co. Amsterdam. y

Watson E.V. (1971) Structure and life of Bryophytes Hutchinson Unlv. Library, i-ondan.

Wilson N.Stewart and Gar,W. Rothwell {1 993) Palaeobotany and Eveiution of Plants-Il.
Camirridge Univ. Press. Cambridge.
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! BOT 23 BOTANICAL TECHN:GUES AND SOMPUTER APPLICATIONS
' Botanical Tachnigues { 30 Lectures}

: - [Totsl 60 Lacturgs}
CHAP.{l) Microscopy.: S - AR < X
| Light, Phase contrast and Electron microscopy. - - _' S
CHAP.i Sper:troscopy'TeJ:hniques: , . _ . {4L)
Spetrophotomoter UV & IR NMR Flourimetry. © . a ,
CHAP(N) Centrifugation Technigues o N
' " High Speed Centrifugee, rotox, uitracentifugation, Density
gradient cenfrifugation. o ' -
CHAP.{IV} Chromatographic Technigues : | - {al) .

paper thin layer, and column chromatography. Gas
chromatography and HFLC {Introductery)

CHAPDY Electrophoratic Technlques: o @

Supports, elecrophoresis under nafure, dissocfation and
denaturing conditions, isoslectric focusing, activity staining.

CHAP.(V]) Radioactive Techniques : S 2
lsotopas and their halfife, autorediography. '

CHAP.(VIH) iImmunological Techniques : . ' 3L}

Antibody  specifity, entigen antlbody tnter-reactibn. v
immunoassays, immunoelecirophoresis, western blefting. -

. CHA H) Microtomy:: ‘ : : E.._ {SL}' -
Construction and applications,  Mistechemical techniques l o

_ preparation of stains (Genevai laboratory stains). '

CHAP(IX) Whoie Mount Preparation . ' '

Bacteria, Algae, Fungi, ‘Bryophytes,  Pleridophytas,
Gymnnosperms and Angicspantss. '

-

(31)

 Computer Applications; . . .
GHAP(X] Introduction To Camputars', (30 Lectures) (3L

Black diages, types of computers, (Micre, Minl, Mainframe and -

- gupen, Definitlon of Terms — Software, Hardware, operating

. systamn, Applications areas like engineering, educatienal,
: amait, intermet, multimadia, Botanical applications.

. GHAP (X} 10 Deviges And Memotrles . .

" Orintar typas Of Printar — Nat Matebh: Printer, iniget Printet, .
t aser wnd Line Brirter, Disploy devices - Memnorias, typss of
Memaries - primary & secondary memories, RAM, ROM, Hard
: Disk, Floppy disk, Scanrer, CD, Mouse. ' .
'GHAP,(XIl} . Introduction To Windows Operating System : . (4L)
' . Bocting of the computer, what i dasktop, ‘weicome to
windows, explaring your computer, taskbar and start button,
my computer, windows explorar, working with programs,
' managing files and folders, creating folders, finding files and
folders, copying and moving files, shutting derwn the computer.
- - cont..2¥-
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{ 23.) _ .
CHAP. {XM) Introduction Te Word - (3L)
Craating a simple document, word basics, undo, Redo,

Repeat, Insering, Replacing, Formatting, Copying text from
ohe word documernt to anothar, printing the docurnent.

CHAP.{XIV] Introduction To Powerpoint . (<L)

‘l“enninolcgy‘ creating a presentation, a:utocan:ent wizard,
hiding slides, -working with text in powarpeint, editing and
maving text, clipart gallery. '

CHAP (XV} introduction To Internet: . | - T8y
Concepts of www, web page, wob site, brauser, search R
angine, finding the infarmation on internat,

GHAP. (XV) Introduction To Exce! Basics - (2L)

Starting Excel, What is a worksheet, creating and opening
workbook, ¢losing and exiting workbook. Entoring and aditing
irformation, saving & workbook, Data rangs, formatting cells,
changing the height and width of Rows pnd columns, Ecal
Charts. ‘

CHAP.:XVIl} Experiments O Poputation: (Using Excel) - {4l)

Pratiem of defining the population. sampla and the properties ‘
of population and samples, desighing experiments,

CHAP. XVIll)Comparing Samples : (2L}
Test of significace for proportion, T, F tests.
CHAP. [XIX] Finding significance of observations from population, chi-square.

(L)
CHAP. (XX} Relating Sampie Properties, (2L}
induction, Corrslation, Regression,.
Reference Books

Arun & Sharma Archama (1992) Chromosome Technique : Theory and Practice Sharma
E£d.. Buterworths, London University Park Press Baltimex 1992,

clizabeth M.Slayter (1970) Optical Methods in Biology. '
Hate Lo ) Biolegicai Laboratory Data

Hutchinson Clifford Sarah (1819) : Microsoft Excel 2000, Tats McGraw Hill, international
Edition, New Dethi.

Hutchinson Chifford Serah and Giess Coulthard {2000) icresoft Powsrpaint 2000 (2000)
Advantage Series, Complete Edition Tata McGraw Hill, New Delhi.

J.N.Owrsedi and R.B.Singh (1950) Essentials of Piart Techniquas Sclentific Publishers
Jodbpur.

Lewin { ) Getting Start Microsoft Windows S8 (Microsoft Windows Manual)
Helson, Office 2000 The compiete Reference (TNMH).
Pasad and Prasad. {1994) Outiine of Micretechnijues Emkay Publications Dglhi.

S.KHasija () Laboratory Guide of plant physiology CB! Putdisher and Distributers,
Lucknow.

Statisticat tools in Agnicutture PV Sukhate ( }

Timothy J.O. Leary {2000) Microsoft Excel 2000 (introductory Edition) Tata McGraw ki,
internigtional Edition, New Dethi.

VRajsraman { ) Fundamentals of Computers. BPB Publications.

\ﬁjay Haghwan ME_ ant AKX Shukla ¢ V Histnehamistry Thenrv and Practice Risnan
Singh Waheidra Pal Singh, Dehradun.

e Cont.. 2%
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actica| | ; BOT 2.4 (Based on BOT 21 and BOT 23}
N | | ' [Total Practicais-24) -

L] : -0 I:

- Ch!amyﬂonwnaa Gonium, Pand::nna Eudannn Voivex,  Chioredla,
PeJlastrur.. Scenedesmus, - - Hydmodicton, Ulothrix, Cylindrocapsa,
Schizomersis. Uiva . Enterormorpha, Cladophora,” Rivzaclonium, Pithphora,
Ghaelophora., Drapamem Drapsrnaidiopsis, Fritschiefla, Spiogyra,

Zygnema, -Stigeoclonium, Coleochastae, . Cylindrocystis, Staurastrum,

v Sirogonium,i  Closterium,  Cosmarium;. Caulerpa, Halimeda, Codiem,
' Qedogon um. Bulbochestve (Any 24 Forms) '

ALGAE - PRy CTIGALS

E‘ng;_{gj gmgtﬂgg Chm N:reﬂa

 Pract.(8] ~ Chrysophyta: -
C]. S ) Xanthophyceas Vamhana Botrydium

. ) - i3} Bacillariophyceze : - Mavicws, Pinnularia, Fragitars, Synedm,
e  Nitschia, C_rmbe:‘ia Cycbtaﬂa. Pﬁemus:gma Gym&rgm, Coconeis
o _ 1Any4Fc—r'ns}
* Pract,(€) '_m Eﬂmarpus D:c!yotﬂ Pad.-na Sergﬂ-ssum L aminaria {P 53
Pract (T}  Rhodophyia: Comsapogon, Batrachosparmim, Gracitaria, Polysiphonis.

Pract.(8) - Cyanophvts : Chroococus, Oscillatoda, Phormidium, Lyngbyu Anabena,
- . Nestoc, Scmmma Revidaria [Any Eiann-ras} .

- . FUNGI: PRACTICAt S
Pract(8&10} ‘Stydy of the AsexualiSexyal reprodugtive strugtures ;
Myxomycota TAny Two Forms) : S
Physarum, Fuligo, Stemonitis, Plasmodiophors.,
Masﬁgmﬁyﬂaﬁna {Aﬁy Six Forms) : ;
Synchytrium, Physoderma, Sapmﬁagma .ﬂchfya Albugo,  Feronaspora,
Flasmoogara, S-c:ﬁero.spor’;
t Zygomycoting {Any Twa Ferrr*‘}
Rhizopus; Mumr Piioboliss.
Pratl.{*l 142} Ascnm\;cohna {any Twegve FﬂfmiL

Taphnina, Protomyces, Sacthamrirms Furotium, Erysiphe, Phyﬂan‘hrﬂa
Uncimda, Mefols, Balansie, Chastomium. Phyliachors, Xylaria. Deidiia, .
Pezize, Morchela, Elsinoe. Hysterfum, Bagnetioiia. _

Pract.(1 34 4) Basidiomycotina (Any Tweive Forms} ;

Puccinia, Uromyces, Hapalophragmiopsis, Ravenalis, . Matampsors,
_ Rasturella, Ushiago, Sphacelotheca, Tolyposporium, Polyporus, Hoxagomna,
' Dasdajea, Ganodem;a Schirophylium, Pieumﬁ.rs, Lycopercion, Geastum,
Cyathus. )

' Cunt...::d,




Prect{15

Pract. {18}

{ 24)
Deuteromycotina [Any Six Farmst_ :

Cercospora, Afternaria, Dilochorels, Beltrania. Aspergiifus, Percikum,
Cunadana. Haiminthasponum, Fusarium, Colletotrichurn,

Lichens -

Note :

Pract (17

Pract {18

Pract. {19)

Pract {20}

Pract. {21}

Pract. {22}
Pract(23)

Pract {24}

Forms of Lichens, Study of internal structure of homomercus and
heteromerous thalli. '

Botanical excursions, tour report and submission are compulacry.

Botanical Technigues

Use of Chrometographic Techniques in the Quantidation/Quaiitaton of
spacific cotnpeunds from plant crude extract.

a) Separaticn of leaf pigments by paper chromatography. of
b) Separation of Antnocyanin Pigments by T.L.C. or
C} Separation of plant pigments by column chromatography.

Use of spectrophotometric techniques in the Quantidation/Quiitation of

differant plant extract.
a}  Quantitative moasurgment of chlorophyll a and chioraphyll-6.
b} Cluantitative measurament of
) Quantitative mesuremnt of total Chlarophyit
Microtomy Technigues, _
a) Selection of material .
b)  Killing and Fixing
c} Dehydration & Cleaning.
d) Infiltration and Embedding
1 Cold inflltration
2 Mot infitrabion
3 Preparatior o blarks
a.  Sachon cutting and ribbon meunting
2. Staining of shides,

Starting of windows., using windows :

Operating and closing the files _

Moving, copying anc renaming the files

Printing the fitos

Create and format a decument uzing word,

Create and format a presentation using powerpoint,
Open a web site using browser.

Findirg information using search engine,

Using Excel, insert end edit the data on a worksheet.

Use of Excel for Batanical applications like drawing the type of charts
and graghs.

R T8 T Ao
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BOT 2.5 Practicais | ed on BOT 2.2

(Total Practicais- 24]

Bryophytes (Practicals 8)
Merphological, Anatomical & Reproductive studies of the following .
Pract{1-2} Marchamtiates : Plagiochiasma, Targlorta, Asterelis and Dumortiars
Pract, {3 488) Jungstmaniales - Paifia, Foswmbmm‘a Paﬁawr:;ma and Forella
Fruflania

Sract {8)  Musci : Potvinchum, Pogonafum

Pteridophytes {Practicals 6}

-Morphological, Anaomical and Reproduction studies of the foliowing -
ract. {7 Lycopoditum
Pract {8) /soetes .
2ract. {8) Ophiogicssum
Pract. {10) Omunds -
Pract. (11) Gleichenia, Preris, Adiantum
Pract {12} Asplenium, Lygodium

@glnnoégﬁrms {Practicals 8§}

Coniferales, Taxales and Gnetales Crypmnwrfa Pinus, Cupmssuﬁ Thija, Amucada
- Agathis Podocarpus.

Pract. {13) External marphology of vegeiatwe parl:s of any two genera from abwa and
- Taxas. _ _

m Study of reproductive parts -

3l Male cones, micrasporophyll, mounting of microspares - .ﬁ.ny two
geneya and Taxuas

b} Femala cones and ovlifarous scales (Any two ganera and Taxus}

" Prack {15) Deuble stained permanent preparatmn of sters of any two genera and
Taxss.

Pract. {16} T.5., T.L.S and R.L.S.of wood any two genera and Texus
Pract, {17) Gamntophyte and Embrycgeny of pinus.
Pract. {18} Ephedra
" a) Exterrat morphology
o} Morphology of reproductive parts
c} Anatomy - TS5, TL.S. and RL.S. of wood
d)  Gametophyte and Embryogeny.
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