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NORTH MhHﬁRhEHTRh UNIVERSITY, __JALGHRON,

M.Se, FarteIr_

BOTANY (From June,1993)

SEMESTER III DOT : 3,1 Plant Biotechnology (48 Lecture)

1.

24

3.

6)

7.

E
Fundamentals of Biotechnology : Dcfinltlcn, Intreduction,

Important milestones and application, ]

Fermentation Technology ¢ 1)} Defination,' 4ii) herobic and
anaroble fermentations, i '
iii) Design of fermentors, iv) DParamenters of fermentations,
V) Schematic Tepresentation of fermentation prmccss,

primary and secondary metabolites, Alcohol, Crganic acids,

Vitamins ang Antibiotics, wvi} Biochemical Engineeripg.

Biomass technology for food, feed and fertilizers :
Single cell proteins its: need and applications, Mass
culture for proteins, mushrecn cultlvatlon. Cultivation
of algae on waste as feced, Elcfertillzers types, mass

production and its advantages over chemical fertilizers.,

Enzyme technology : f(a) Technology of Enzyme production’

{sources, media, extraction and purlflcatlon), its industrial
applications, (b)) Tmmobilized enzymes and whole cells ¢

definition, methods of Immobilization and their uses in water
treatment, uses in synthesis of medical products.

Biological Fuel technology | Biomass as potential energy
source, Energy rlantation, utilization of Biomass for

ethancl and methane. Animal and industrisl organic wastes
a8 pptential source for Fuel, Biological Fuel cell,

Genetic Enginecering Definition cutting cf DNA  Jolning of
DNA,restriction endomicleases, laggation, transformation,

amplification, application in agriculture & medicine,

Biotechnology in Agriculture and Forestry : Plant cell

culture, prrinciples andg epplications, clonal Propogation
of economically important plants, production of plants of
various ploidy levels and fusion, somatic hybridizatlon,
Suspension culture for production of plant metabilltes
secondary plant products,

'
1
]

RECOMMENDED BOQKS .
a
Atkinson ! Cultivation of edible mushrooms.

Baker, E.W. and : A manual on the cultivation and
Veritkataraman Ca Ve .- Proceeding of algac as a source of Sep,.

Bhojwani, S.S, and Development in crop science (5)
Razdan, M,K, plant tissve culture. theery ang
practice, .

Bictechnology Volumes. asnt, .2
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5

Comtributions of Indian Mycologists. International
Mycological Institute (IMI), its services & Publications,

IZI)

V)

T)

II)

Modern trends in taxconomy of fungij Ultrastructure,
cell=wall composition, Septa, Concept of hyphae,
Mycelium, rhizomorphs and fruictifications,

4 comprehensive account of structure, development,
reproduction, life cycles, classification, Fhylogeny
interrelationshijs and evoluticnary aspacts of
Myxomyeota, Mastigomycotina, Zygomycotina,
Ascomyectina, Basidiemycotina, Beteromycotina and Lichens,
= P e el e e W e
BOT 3 3,33
Anglosperms Special Paper-I (60 Lectures)

Study of Cronquist's system of classification with respeat
ko -

2) Salient Features of the system.

b) Characterisation and critical tendencies of subclasses,
¢) Discussion ¢n orders, Merits and demerits of the system.,

Modern trends in taxancmy

1. Ultrastructure,

2. Serclogy.

3. Wood anatomy.

4. Cytochemistry.

5. Biosynthetic pathway.
6, Numerical taxonomy.

ITI} Biosystematics-—

v)

Concept, Aims and cobjectives of biosystematics catebories and
methods in blosystematics, Comparison of class;cglltaxo-
nomy and Bicsystematics..- o
Floristics :

Principles distinction between Flora and Vegetation, Floral
compositlon and elements in the flora of Maharashtra and
India,

BOT : 3.34 Plant Physiology Special Paper I
{48 Lectures)

I Cell organization : ¥ thods of studying cells structure,

{gross & Ulera), functions of membrane,
cell wall, plasmodesmata, plasma menbrane,
Mitrochondria, plastids, endosplasmic reti-
culum, Lysovsomes ribosomes,crigin and
cont, .5
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cont..b
evolution of Eukaryctic cells.

II). Genoma, crganisation, structure of DML, RNA, DNA sequencing, -
Replication of DMA, Transcription, RHMA type, RNA proce-
ssing, genetics code, protein synthesis,

I11) phytochemistry : Chemistry of organic acids,
rhenols, alkaloids, tannins, lignins,

pigments, terpenes, flavonoids, plant
o
growth substances, '

Tv) Bloene rgetics : Definition, Biocnergetics of
photosynthesis, Lumonescence, chlorophyll
. Elourescence,
V) Instrumcntation :
1) Phase contrast microscope.
2) Chromatography (Different types)
3) Electrophoresis.
4) Colorimetry,
5) PH. meter,
6} Spectrophotometer.

7) Conductivity Bridge.

Sl Sl e e Al L o

CoONty .6
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NORTH _ MAHARASHTRA —UNIVERSITY, JALGAON

R v o o el

SEMESTER IV

BOT : 4,1 Developmental Botany (60 Lectures)

My

Be.

B,1

B.2

B.3
B.4

C.3

Anatomy {24 Lectures)

i. Organization of plant body,

2. Aplcal meristems & differentdation,

3., Leaf formatilon and expansion stomata - development and
classification.

4. Vascular cambium,

5. Differentiation of Xylem elements and their phylogenetic
specializaticn. )

6, Development of sleve tube elements and thelr ultra
Structure.

7. Structure of dicot & Gymnosperm Wood.

8. Reaction wood, cause of reaction wood, formation,

9. Development of stems in arborescent monocotyledons,

10. Floral anatomy - Transitlon to flowering and development

of laterzl organs.

11, Structure of frult and seed.

Embryﬁloqv (24 Lectures)

Microsporangium - Develepment, structure and function of

microsporanglum, microsporogenesis, male game tophyte.

Megasporangium - Development, structure and functlon of

megasporangium, megasporogensesis, female gametophyte
different types, nutrition of emMoryosac,

Endosperm : Development structure and function,
Embryogenesls - Development of embryo (Monocot ahd dicot)
nuitrition embryo, structure of mature enmbryo Apomixis,
Experimental and applied embryology rellen, Anther, pollen,
ovule & embryo culture,

Palynology {12 Lectures)

1 Introduction -~ concept, historical account, scope,

2 Pollens : Development of pollen grains ~ Meiotic and

Post-melotic processes,differentiation of wall layers

Exine stratifiecation, polarity, symmetry, NPC, pollen
Ultrastructure.

Spore/Pollen development In plants - Algae to hngiosperms
Wela.t. structure??%%hg%ggﬁgéfgﬁp aperture wall composition,

Algae to Angicsperms,

Applied palynology ;3 -~ Pharmacopalynology Geopalyology,
Aerobiology, Pollen allergy, Palynotaxonomy.

cont, .7
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BOT ¢ 4,21

i nokd L, -

Algae Special Paper Ir (a8 Leé%ures]
L}

L. .
HYDROBIOLOGY 1!

1 Introduction,

Raview of Hydrobiological work in India,

L. =:2s Lentico environment-

oo 2508 ! Gencral considerations, Physioco-
W2  EE Chemical factors andg thelr influence, Phytoplankton -

3 - 8D quapntity ana qualitity, periodicity & succession
WLoo2opil o vertical distribution,

- s

o RGEAV D06 gqieoal pProductivity of Inland wa
WLBIE YMOZEen {4,

noltisooms '
‘o naiagggtic environment ¥ General consideratidng, Physioco-
~1 chemicnl factors. Phytoplankton, cuality, gquantt ty,

I g ;hﬁﬁfiﬂﬁiCitY & succession, wartical dlztribution,
" Productivity & factors influencing on it,

- 4, Marine environment_l General considerations, Physico-

adaptations of planktons, Biolow
ters & factors influencing

. chemical factors and their influence, Marine phytoplankton-

- b Density, Diversity, Perlodicity & succession, Vertical
i o -
W -k distribution, Productivity & factors infiluencing on it,

5. Eutrophication @

1. Definitlon, factors responsible for eutrophication.
2. Bilotic relationshipé:
1. 3. EBffects of sutrophication on water blooms, -
% 4. Control measdres of eutrophlcation & water bloom,
~+ Da Palmer's Index of Pollution and Nygaard's Tropic =

™~
]

Siols Wf Indices,
11r G;;b @tv- Ecglogy of Algas 31 Eceologlc=al classification of algae s
o I 1} Planktons 2) Benthos il Halophytes
N U

rp i .r. ) Thermophytes 5) Cryophytes &) Soll algae
e Calkibs J Pl L8 :

- 3 - mak+tr~7) Lithophytes. 8) Epiphytes & endophytes,
L’ 9) Symblotic algae. 10) Parasitic algae,

Te+»TMiTine benthic Algae 3 4

General principles, Shore types, zonathion pattern, life
forms, geographical distribution, marine algae of east &

west coast of India.

'8, Bewaga disposal 1

1. Introducticon, definition, composition of sewage,

necessity of sewage disposal.
2, Naturc of zewage « Physical, chemical & bicloglcal

considerations of sewage treatment.

3. Disposal of solids process & digestion, septic &

LR '

- imhoff tanks.
4, hctivated sludge process & digestion.

. . cont..B



cont, . B A

5¢ Algal stsbilization ponds, flora, succesion & periodicity
L)

of algae in sewage,

6. Biomonitoring of water gquality.

BOT 3 4,22 Mycology & Plant Pathology

SPECIAL PAPER IT

(48 Lectures)

I. Soil) Microhiclogy i

Structure and types of soils, Bioleogieal ropulation,
Predation, parasitism, antagonism, mycorrhizal, associa-
tion Rhyzoplane, Rhizasphera, Non=rhizosphere & Phylloplane,
Decomposition of organic mattar ang niltrogen Fixgtion. .

I, Industria)] Mycology @
Presercations and maintence of cultures, methods of —

sterilization, continucus, synchronous apd phasecultures.
Aerobic ang dnasrohic Fermentations, Parametersg of fermentnrs,
Primacy hetabolites, Alcoohol & Alcoholie beveranges, organic
acids, 3econdary metabolites-antihiotics, growth regulators,
vatamins, enzymes, ASsay-Physical chemical & bilologica],
Cultrivation of edible fungi & s.c.p., ferm%ntatit::-n Of Tea,
Coffee, Cocoa & rottingof fibres,

Ixx, Pungal genetic §_3

Incompatibiiity Systems, Tetrag analysis, Parasexual
cycle, genetics Of industrigl organismg,

. Fungal emlogg H —

Heterotrophy and it+g Consequence, Distribution %3

Dyvnamics, of fungi in environment, Practical exploitation
of Saprotrophy.,

BOT, ;

AngiosEegm_SEeqigthager =1 (48 Lectures)

l. Wood Anatomy . Vasaular cambium, Harg and Soft woods,
elements of wood, their Structure and distributicﬁ, figure
in wood, grain and texture, ¢ wood , Propertiesg and usesz of

| 2423 .

Wood in relation +o sStructure and EDmpﬂsitiOn, Anatomy andg ,
identification of Important timbers, chemi ca) composition
of Secondary plant cell Walls, methods of Preparation of
Wood for microscopic mbservation.

[alninl N+
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cont,.9

Embryology : Artificial Pollination, Fertilization, Sexual

incompatibility,_Endosperm, ul trustructure gnd histochemi

stry, Polyembryony, Erbryo as reaction éystgm, Homologies,

Experomental embryogenesis, different schoofs of Enbrvology
and their contributions, h

Palvnology ¢ Pollen units, pollen biochemistry and phy51ology

il
Pollenkitt, Pcllen Wall proteins, bellen germinatlon in Viva
and In Vitro, Pollen culture, Pollen storagéland viability, -

Follen sterility, Pollen morpbism, Palynology asibasis of angloew

4,

sperm, Fhylogeny, methods of Pollen preparation, Melilto-
palynology, lI

Morphology t Theories concerning the nature-of carpel and

stemon in angiosperms.

NOTE :t GSpecial Paper - IT is of 48 i.=e, 4+1 periods are

required (4 lectures + 1 tutorial each 1ecture iz of

60 minutes), ar
.||

- N
BOT, 4.24 Plant Physiology Specilal Paper=IT

{60 ILectures) “

Water relation of plants ¢ Leaching of substances from

plants, Exudates, stomatal physiology, transfer and transport
systems in plants, salt stress physiology ca&ses, Physiclogi-
cal processess and phases as affected by salts stress.
Parameters for salts resistance screening teEhniques.

Grop Production Physiology 3 Folier nutritiog; fertilizers
thelr uses and limititicons, 1

Metabollsm = Recent information on Photo- Synthesis and
chemogyathesis, Respiration, nitrogen metabclism, lipld metabo-
lism, secondary plant products, sulphur metabnlism, Interacs
tion between photochemistry and activity of enzyme.
Photoassimilation of organle compounds. - 'E

i
!

NOTE t— This course 1s of 60 lectures, Hénce six {(5+1)

Ta

Periods (60 minutes each} are required,’

X =Ko X X=X = X

DOT. : 4.31 hlgae speclal Paper III (48 Lecwares)

-

Culturing of Algac @ ' (12 Lectures}
l, Defination, General regquirements for cultﬁring of algae,

culture media.,

2. Preparatory culture and Isclation of algae 31—~ Direct,
anell




cont. .10

Isolatlon, streak culture, Nutritive solutions, Dilution
cultre technique, enrichment culture, Biphasic culture,
(Soil & water culture}, solidcoculture,

3. Axenic culture, (Batteria free culture).

4. Continucus culture.

5. Synchronous culture,

. Mass culture : S3ubbkling culture, strirring culture, shaking
culture, closed circulating system, cpen bubbling system,
Different methods for eultivation of nitrogen f£ixing blue
green algae,

7. Cultivation of algae in waste wator,

IT. Algal Utilization i (10 Lectures)

1. Industrial yses 31— The kelp Industry, Agar agar, Algina-
tes, carrageenan & orhte products of marine algae,

2. Agriculturel uses i- Blue greesn algae as a bioferlitizer,

organic manure, as a fodder for cattle, polutry feed,
sea-weed 1llquild fertilizer, Rlogas from Sea weaeds,
3s As 8 human food t— Fresh water algae as a food, marine

algae as a food,
4, Role of algae in Medicina,

ITT, &nlgal Physiclogy = {14 Lectures)

ls Nutrition := Nutritiocnal reugirements, macro and
" micronutrients,

Z2e Nutritional types s- Phototrophic, chemotrophle, Auto-
trophic, Heterotrophic, ' )

3. Photosvnthesis s Definiltion, Energy levels in chlerophyll
molecules, photochemical changes during absorption of
light, light and dark veaction, Glycolate opathway for

Coz filxation,

4. Respiration i~ Definatien types pathway of repiration.
Kreb's cycle, Glyoxylate rathways cylce,

S5 Nitrogen fixation 1 Definatlon, mechanism biochemd stry
of nitrogen fixation, factors affecting,

6. Nitrogen Meotabolism i=

7., Movements and rhythams in algae.

8. Calcification & silicification,

8. Polarity & morphogenesis,

10. Bioelectric Ihenomencon t-Biological fuel cecll
1l. Bieluminescence,

“ont, .11
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IV. Cytology and cytochemistry of algae + , {12 Lectures)

1} Cytoleogy t= 1) Hueclear cytology of Chlorophyta,
charophyta, Baclllaricphyta, Pheophyta, Rhodophyta.

2} Genetics of Green algae, Brown algae, Red algae,
& Blue-Grecn algae, plastid - DHA, Algal virus mutation

in algae,

3) Cytochemistry s~ Cell wall, mucilage, Fats,
Sterolds, pigments, Storage products, Extracellular

products of Algae.
— K= K== X ==K =N =K
.

B0T. 4.32 Mycology & Plant Pathology

Special Paper III. (48 Lectures},

L. Physdtdlogical Flant Pathology

Concept of plant disease, expression, Inoculum poten—

Y

tial, productlon, & districution, Mechanism cof infection.
Effect of environment on multiplication of pathogens and

T outbreak of disease,
Defence mechanisam, disease resistance, Physiclogy of

diseased plants.

Plant Diseases i
Important fungal, bacterial, wviral, nematode & MLO

major plant dlssases encountered in Maharashtra, Physical,
Chemical, & biclogleal control measures,

T1I., Medical mycology 1

"7 . Mygotic Infections, dermatophytoses, & deep mycoses.

'}

V. | Seed Fathology, Ectophytis & exdophytic microbilal associas
tions of seeds, Role of micro-organisms in storage of
seeds, ’

V. _Market Pathology s

Pre & Post harvest micro-organization.
VI. Forest Pathology :

Forest diseases, managment and wood decay.
VII. Nutrition & Physiology of fungl 3 l
i
Dispersal & gormination of spores, growth, protoplast
isolation, morphogenesis, & fusion, Nutrition & metabolism
of carbon, nitrogen, minerals, vitamins & growth regulators,
fungal dimorphism, Dual cultures,

CoNte 12
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BOT 3 4,3 Angiosperm Special Paper - 1IT

{48 Lectures) ) -

1. Ethnobotany i Scope angd interdisc;plinary approaches,
Abstruct and concrate Relaticnships, methods, of ethnoe-
botanical study. Ethnokotany in the context of development
and conservation of resources, forest management and
national priorities, Ethnobotany of sacred plants of Tndia
such as hegle, Marmolos, species of Ficus, specles of €ci-
fmum, santalum Oalbum, cynodon dactylon, eta. Plants in
magico-reiigicus beliefs and sanskrit literature, Ethno=-
medicinal Plants in India, Tree amd.rlgra, Moytlfa

2w Arboriculture t- Objectives in free planting, selection of
tree kypes on the basis of crown, shape, btanching hakit,

growth rate etc. trees suitable for roadside avenues,
After c¢are, need for manuring, maintaining shape and cavity

repalr, wr’

3+ Floriculture and land 2cape Gardening i Seasonal and perenni.-

al types of flowering plants, selection in colour Sakemesd, some
plants varieties fnr local cultivation, cultivation of Rosea
and Jasmine. Informal and formal gardens characteristic

features and symbolism of 1) Japenese ii) Meghal and 14i1)
English gardens,

4+ Herbaria and Botanical Gardens : Herbaria and Botenical garden
as multipurpose resource institutes, kinds of ma jor her-
baria of the World, Botenical gardens of the world.

NOTE := Special Paper -~ TII is of 48 lectures i.e. 4+1 periods
(4 lectures + 1 tutorial each lecture is of 60 minutes) e

adre required,
o R e T s T s DM e T e e

BOT : 4,34 Plangﬁphysiolgﬂx_special Paper-III
(48 Lectures)

«+ Plant growth regulation concept of growth regulations.

2. @) Phytochromones :- Distribution, Niosysthesis properties,
metabolism, trans location, mechanism of action (at subce-

ilular and meclecular lavel) Chemical and immuns assayE.

b) Waturally occuring growth regulaters (other than, Fhyto-
chromes) such as triacontarcl Brassinolides and fusicoceia,

l.-l

@) Synthetic growth substances.,

l. Growth promoters,
cont, .13
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3.
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" cont. .13

Morphactins.
Growth inhohitcrs,

Applications of plant growth regulators in Agriculture,

Herticulture ond tissue culture,

Growth and development,

1. Concept,

2. Hormonal regulation of growth.,

3, Asgessment of growth.

4., Polarity.

5. Uneven growth.

&, Photomorphogenesis. .

7. Physiological & genetic basis of inproving photosynthetic
. productivity.,

Uv.B. {(280-320 nm) radiation effect on growth cf plants and
yield of crop plénts. Response of plants to Uv,D, Radiation.

T1$5ue culture H

"Invitro" conditiong, laboratory organistion, Aseptic

- manipulations, nutrient media, Totipotency of plant ¢ells, ey

- types of culture, protoplast culture i1solotion and purifica=-

tion gr0wth rattern in tissue culture, organugen¢51$.
Embryogenesls, Cytadlffcrentlation Application of tissue cul-

rturg }p bhasic and app:lied. agpects of plant physiclogy and

plant propogation.

4

cont..14

.
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. .6, Engyme, produgticn and assay.

cont, .14 :

BOT. 3,4 FPlant Dictechnology . .
R B .'r i Tk . F ﬂ
_EPracticals DEEL_lEMEFﬂqhiEE} -
"-‘-,.4--#"-‘:

1, citric acid fermentaticon and assay, (2 Pra:ticals)

2, Algal hiomass production on domestic waste water._
2, Mass cultivaticn «f Dlue green algae (Elofertllizersi.

fﬂf PEECtlcals)

4. Extractian and astimation of s;ngle céll prete;n by-E

R
-

Lowry's mbthod. - < .

c. Mushrcom cultivation ([ 2 Practicals )., . T
Tt RETL G

i

7. Micropropagaricn.of econcm1¢a;ly important plwnt }s}.
© 8. In vitrojcujture of embryo to raise viagle hyhrids.r
_erffgoduqxlnp of secondary mgtabglities in vitro {ziPracticals]

. ¥ " or : ‘.' F
vl
NOTE :- Visit to any one Df the Eiotechnclcglcal Research

1 Joord i A ..

Laboratories is essaential,

-

A} C.F.T.R.I. = Central food and Technolnéical Ressarch
Institute, Mysore.

B) N.C.L. - National Chemical Laboratory, Fung. . ,
C) Department of Botany and Diochemistry of Fune University;
p) H.A. - Hindustan Antibiotics, Pimpri, Pune.

E} N.I.V, - National Institute of Virology., Pune.

F) I;T.R.C. ~ Tndustrial Toxicology Research Centre, LUCKNOW.
G} T.E.R.I.= Tata Energy Researth Institute, New Delhi.

HY HN.B.RaIl. = National Botanical Resegarch Instituﬁe. Lucknov.

1) C.D.R.I. - Central Drug apd Research Institute, Lucknow.

J) C.B.T. = Centre for Blotechnology, JhWU, New Delhi.
Maduraj Kamraj Unil., G.B. Pant Agriculnure Uni., _s
rantnager, Herayand, Agriculture Uni, Hissar. M.Phule
agriculture Uni., Poona {pGA, Mushroom Projects) etc.

K} IARI - Indian Agriculture rResearch Institute, New Delhi.
L) B.AJI.F. = Bhartiya hgro Industrial Foundaticn, Pune.
M) I.M.T. = Institute of Microbial Technology, Chandigarh.

N) C.I.M.A.P. - centre for Indian Medicinal and Iiromatic Plants,
TacKnoOwW .

( Like this any mere knewn institutes which concerns Diotechnos-

logical work may also be visited )

cont..1%
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BOT : 3.4 PrncticakhI
e - Gymn05perm§h§"2ngechotany‘ (12 Practicals}

. JLymnosperms - (6 Practicals)

- 1. Cyrmadales. . - . e .. e
' a) External merphology of vegetative parts,. o

STl -~ %« Entire plant.of cycas circinalis, ¢. revoluts or
----- ' ' Zamia floridana.

- I
2, Foliage - ¢. cireinalis, =, revoluta zamia, Enmephalreos

b} Megasporangiate strobili & Mega' sporophylls, .
- '“h L. n) Revoluta, C, cireinalis,. o, ramphid,, Cerstozamia, Zamia &
' e Encephalartos,

- ©)-Misrosporangiate Strobili & Microsporophvkes’ : ¢, cir-
T - -  einalls, Zamia floridana, Ceratozamia, Encephalartos.

e T . :_'ﬂﬁ Gametophytes ~ embrovogeny e

71, Migrocycas - free nuclear-meage, e

'f?L;W-ﬁ, '._ - ‘2, Zamia = Arehegonia & Proembryo. - ws - * -
= - 3. _xpas - Embryo, _ T e, _ #

“ve)_ Anatomy - o o ST ; L31
" 1.,.T.S8. Rachis & Pinnae of Cyeas & Zamja,.. - o7

”2;3CEniferﬂ1es-& Taxales .

e m A Ay

Taxodlu, cephglotaxus & Taxus.

a) ‘Double stained: permanent - preparations of iwood of any

s LTt 7w TThwo of the genera.-«ﬂ“f !

- . S

B} T.5. of stem - .cne gemis from: eesh Pooily, Il_-"-'“
e o3} TUE., TL.L.S, ﬁ'hlELbf wood & preparation - of artificial .
t“%~?5?“ .. keys at least one gonus from each fumily;"
. I; d} ‘Study cof male cones & miﬂrmsporcphylls & Microspcres - at’
1 T .- oleast.onc gerus from-eawh family 'y U !
" &) Female cones & ovuliferous scales ofwuuﬁinus, Poeucosuga

Lupressus, Thuja, Aracarda, Cryptomeria, Taxodium, Podccarpus,
Paxus. .

“£) -Gametcphytes & ‘embryocgeny of Pinus & Archegoni&, Proambryo
. & suspensor,

""" "3, Gpetales : Ephedra & Gnetum only ol

a) Hobit & external morphology. . f
B Morphology of reproductive ports, i
-1, Male Strobilus = Microsporophytes, Eelle groinss
© 2, Female strobilus,” -
‘w)  Gametophytes & embryogeny Femnle' gametaphyte of €énetum,- ..,
a} Anﬂtomy -'}. T.E. Stem, -
I T 2. T. s., TaLeB. & R.L.S, of woods,

-

- cbnt. 16
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PALACOLOTANY (6 Practicals) e

1,

2.

4.

6.

7.

Morphologledl & 2natemic~l study @ f the fullowing,

Psilopsida  a) Psilophyton Princeps,
b} Rhynia {stem T,S,) i
Lycopsida

Stem~genera a) Lepidodendron Vaseulare,
b) L.scleroticum,

b) Lepidophlois {slides, meterial & peels)

Roots -~ Stigmaria ficouides {(T,5. Peel}

Fructification - Lepidostrobus, Lep;gggprgohin

Sphenopsida,
Stem genera ~ a) Sphenophyllum
b} Arthropitys,
c) Calamodendron. "

Foliage - a} @_&@M}‘H&l
b) Annularia,
c} Schizoneurs, | -
a) Phyllotheca.

Fructifiecation - a) calamostachys binneyana,
k) C, smericana, S

_ Y

Coenpopteridales,

a) Dotryopteris tridenta, (stem & peticle)

k) Dotryopteris globosa, (fructification)
clZyg.peanls 1llinoiensis. {stem T.S.)

d) Stauropteris burtislandica, (megasporanginm)

Marattiaies & filicales,
i a) Psarenius (T.5. stem) - "
b} Scolecopteris (fructificaticn) -

o) Maratticpsis Macroaareds

Preridosperms,
LT, [ a) Peccpteris b} Sphencpteris
o) Neurbpteris d) Glossopteris. °

Stem ganera -a} Lyginopteris Oldhamia,
b} Medulluse thompsoni,

¢) Vertebraria (compression specimen)

Cerdaitales, Coniferalés} Ginkgoales, Fentoxylales &
Dennettitales, '

Foliage - a) Lordaites. b) Brachyphyllum, w
©) Prerophyllum d) Phaenicopsis,

-- @) Ginkgo digitata,

wont , L 17



cont,. .17
gStem - 2) Cordaites. k) Dadoxylon.
g o
@) Pentoxylon. 2
Fruetification - a) Proaraucaria. Mirabilis,
b} Cardiocarpus, L
8. Angicsperom, T
Monocot = a) Palmoxylon, b} Rhizopalmoxylon,
c) Cyclandhodendron, d) Tricoccites.
Plcot - a) Dicot stem.,
b) Dicot leaf impressions. p
¢} Enigmocarpon,
4) Szhnienthus, .
e) Sahnipushpum, !
| |
: REFERENCE DQOKS :
L. Andrews, H.HN, - Studies in Palacobotany.
2. Danks, H,P, ~ Evolution and Plants of the Past.
-~ 3, Dierhorst, D.W. ~ Morphology of Vascular Plants.,
~ 4., DBower, F,0. ~ Primitive land plants,
5. Campbell, D.H. — Evolution of land Plents,
8. Coulter, J.M, & - Morphology of Gymnosperms.,
Chemberlain, C.J. '
7. Darrah, %W,C, — Principles of palaeobhotany.
8, De¥edorvas, T. ~ Morphology and evolution of fossil
: Plants, '
9. Eames, A.J, = Merphology of Vascular Plants,
{Lower groups)
10, Foster, A,S5. & ~ Comparative Morphology of
Gifford, E.M. Vascular Plants,
—
~ 11, Goebel, K, = Organography of Plants,
12, Jermy, A.0. - Fhylogeny and classification of ferns.
13. Maheshwari, P. & - Cedrus.
Biswas, C, -
14, Maheshwari, F.& ~ Pinus,
kKonar » Ral,
15, oOgura, K. ~ Comparative cantomy of Vegotative
organs of Pteridophytes,
16, Pant D.D.& - Cyoas,
Mehra D.
17. Parihar, MN,S, = Divlogy and Morphology of Prteridophy=-
tes,
18, Parihar, N,S. — An Introduction to Embroyphyta Vol.IT

cont .. 18



cont, 18

19. Pearson, H,H.W, - Gnetales, g
20. Rashid, .. = An Introduction to Pterdophytes.
21l. Seward, s,C, - Plant life through hges.,

22, Smith G,M, - Cryptogamle Botany Vel,TT

23. Spore; K.R. -~ The Morphology of prteridophytes,
24. Bpore K.R, — The Morphology of Gymnosperms,
25. Stewart W,N, - Palacobo any, and the evolution

cf Plants,

26. Taylor, T.N, - Palacobotany, an introduction to
fossil Plant biology.

27. Walton, J. =~ Introduction to study of
fossil Plants.

=K H K= KKK = KT X —

SEMESTER ~ III

BOT. 3.5 _Practical on special paper Algae.

(24 Practicals)

Chlorophyta :

Volvogales :- Chlamydomonocs, chloregonium, Phacotus, Gonium
Fandorina, Eudorinm, Velvox,

Chlorcccccalqﬁ i~ Chlorcecocoum, Tetraspora, Chlorella, Trebauxia
Trebauxia, Tetraedron, Chracium, Charaaicsiphon,
- Ankdstrodesmus, Selenestrum, Oocystis, Botry-
ccoecus, Coelastrum, Scenedesmus, Pediasturm,
Hydrodictyon, Protosiphon, Crucigenia,

Ulstrichates ;- Ulothrlx, Urcnema, Microspora; Sphaercplez,
Cylindrocapsum,

Ulvales :- Ulva, Enteromorpha, Schizomerig, Monostrome.
Chaetophorales : St=igeoclonium, Chaetophecra, Drapanaldia,
Drapanaldiopsis, Fristchella, Coleochaetas

Trentepholia, Cephaleurcs.

L

Chaetomorpha, spongomorgpha,
Qedogoniales :- Oedogunium, Bulbochactae, Cedocladium,

Zygnematalea :- Spircgyra, Zyagnema, Cylindrocystis,
Mougeotia, Sirogonium, Sirocladium, Cosmariuam,

Eucstrum, Pleurctaenium, Closterium,

Siphonales + Caulerpa, Dryopsis, Dichotomosiphon, Codium,
Halimeda, Doergesenia, Valonia, Neomeris,
ficeta~bularia, Chamaedoris.

cont , .19



cont, .19 - -

&
; CHAROPHYTA - CHARA, NITELLA,

- ——————

Euglenophyta :~ Euglena, Phacus, Lepocinelis, Trachelomonas.

Xanthophyta ;- Vaucheria, Botrydium,

Chrysophyta := Dinobrycn, Synura.

Bacillariophvta :- Coscinodiscus, Melosira, Chaetoceros,
Bidulphia, Nistschia, Synedra, Planktoeniella,

Dinoflagellates :—Ceratium,

Phaepphyta_:T Ectocarpus, Sphacelaxia, Dictycta, Padina,
Sstoechospeoman, Spnthaglosﬁm, Dictyopteris,
Colpomenia, Iyengaria, Sargassum, Turbinaria,
Zonaria, thsenvingia, Laminaria, Fucus,
Cystosiera, Cﬁngcspora.

Rhedophyta :- Ferphyra, Compsopogon, Datrachospermum,
Liagecra, Scinia, Gelidium, Gelidieslla,
Grateloupla, Gracillaria, Jania, Hypnea,
Rhodymenia, Champia, Ceramium, Caloglossa,
scanthophora, Chondrus, Lauréntia, Folysipho-

-

nia, Aspargopsis, Halymnia, Botrycladia,
. _ 1 .
Cyanophyta t= _ Chrmocoqcus, Gleocapsa, Glecthece, Merismopedia,

Aphanuthécet Hicrodystis, Oscillateoria,
Phormidium, Lyngbya, Arthrospira, Spirulina,
Aulosira, Scytdhema, Telypotrix, Calothrix,
Eivularia, Gleatrichié, Cyindrospermym, Nostoc,
Nostocopsis, Stigonema, Hapalosiphory

Anabaensz,

=X =K =X K R K K= K

DOT. 3.5 _ Practicals -iI !

)

(on BOT, 3.32'Mycolgy and Plant Pathology Srecial
Paper-~I)
( 24 Practicals )

MyEomycotina 3

Ceratiomyxa, Licea, Lycogala, Trichia, Hemitrichia,
Stemonitis, Lamproderma, Physarum, Arcyria, Falige,
Craterium, Diderms Didymium, A

E}asmcdigghg;qmzpeteq#:—

.

Plasm dicphora, Spongospora,

cont, .20
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Mastigomycotina

Synchytrium, Fhysuderme, Saprclegnia Achlya,
Olpidium, Albugc, Pythium, Fhytopthora, Flasmopara, perono-
spera, Dremia, Scleruspora,

Zygomycokina -

Rhizopus, Mucor, Zygorhynchus, Pilobolus
Entomophthors, Choanephora,

Ascomycotina 3

Frotomyces, Taphtina, Eurotium, Chaestomium, Erysiphe,
Uncimula, Phyllactinia, Sphaerctheca, Podosphaera, Microws
sphaera, Mellols, Phyllachora, Daldinia, Xylaria, Hyphoxylon,
Claviceps, Balansila, Peziza, Pseudopeziza, Morchella
Rhytisma, Usnea, Parmelia, Pyxine, Parcdiella, Elsince,
Dagnisiella, Hysterium, Pleospora, Leptosphaeria, Didymo-
spharria.

Dasidiomycotina @

Melampsora, Dasturella, Puccinia, Ravenelia, Uromyces,
Monosporidium, Cystopscora, Cerotelium, Clivera, Chacconia,
Phragmidium, Hemilein, Catemilepsora, Endophyllum,
Trichcdium, Masseeela, Gambleoln, Hapalophragmicpsis,
Graphiola, Ustilage, Spacelotheca, Toelyposporium,

Doassansia, Georgetischeriz, Enthloma, Tilletia, luricularia,
Calocera, Tremella, Folyporus, Forin Fomes, Schizophyllum,
Lenzites, Ganoderma, Clavaria, Doedalis, Hymenochaete, Hexa~
gonia, Stermm, Irpex, Hydnum, Agoricus, Cop= €imis, Lepiotsa,
Pleurotus, Phallus, Dictyophora, Itajahya, Lycoperdon,
Geaster, Cyathus, Nidularia.

Eguterquggpinq_=

Fusarium, Curvularia, Alternaria, Cladosporium,
Cercospora, Beltrania, Fenicillium, Asperglous, Fhoma,
Phylosticta, Pegtalotia, Colletatrihhuﬁ, Ciliochorella,

NOTE : 1) Short local tours.

3.

2} One long tour,

o Ko K= Y= K K= Ko

B [J:'\T__:_h_a L

e b

_Angiosperm special practicals (24 FPracticals)

Botanical descripticn of plants,
Indentification of plant specimens upto species level {with
the help of Flora/Floras).

Freparation of artificial dichotcmous keys of
i) Idented Key ii) Dracketed Key types based on di-fferent

comity .21
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cont, .21,

morphological charaocters,

4.

Sa

6.

2

3.

B.
S,
io,
11 &

13,

14,
15 &

17 &

Study of hngiospermic families locally as well as
available in the region coversing all the orders/series
according to Bentham and Hooker's system,

Chemical testing of floral pigments in caryophyllales,
curvembryeae and feccidales,

Study of Vessel elements by maceration method (different
types of vessel elements).

Study of epidermal appendages and prepare a dichotmus key
to differentiate,

Students should undertake one short and one long
bBotanical excoursion, submission of forty herbarium
specimens alongwlth tour report is compulsory.

e Xom K m H= X o K= Ko

BOT : 3,5. Practical ¥I {on BOT 3.31)
on Special Paper=I

{24 Practicals) g

Extraction and separation of organic acids by two

dimensional paper chromatography.

Extraction and scparation of sugers by two dimensicnal
§ .

paper chromatography.,. i

Extraction and separation of amonoacids by two dimensicnal

paper chromatography. |
Estimation of ascorbic acid,

Extraction and separaticn of alkaloids by twe dimensional
Paper chromatography.

Estimation of oxalic acid,

Extraction and separation of liguids by thin laver
chromategraphy.

Estimation of Lignins.

Estimaticn Polyphenols, I
Determine the activity of enzyme ployphehol oxidasa,
12, Colorimetric estimation of DNA & RNM,

Isclation of DNA from cauliflower, :
Isolation of RMNA from yeast,

16 Isozymepattern of peroxidase enzyme under under

different conditions using gel electrophoresis.

18, Isclation of Mitochondria fromplant material &
demonstration of succinic delydrogenase:activity.
j s«ont., , 22

g



1s,

20,6

22,
23,
24,

cont..22

Isclation of chloroplasts and demonstraticn of Hill reaéﬁion

21, Separation of proteins on the basis of moleeular
welght using SDS =~ PAGE = clectrophoresis,

Colorimetric estimation of nitrogen from plant material
Estimation c¢f aminu nitrugen from plant material,

Extraction and estimation of total zlkaloids from plant
material,

- K K= K= KK =2

DOT : 4.4 Practical on BO, 4.1 (Developmental Dotany}

{ 24 Practicals )

Anatomy { 8 Practigails )

1, Study of stomatal types from fresh preparation by

students,

2. Isocletion and study cf wood - elements by acid maceration

HOTE : Submission of permanet slide preparation at least

Ba

method., preparation of permanent slides by students, 0

3. Dlagnostic study of gymnosperm woods at least two conlfer
fer types by study of Transverse section, Radizl longitu-
dinal section, Tangential section Double = stain
preparction by students,

4. Dlagnostic study .£ dicotyledon woods, at least 4 type
by T.5. and T,L.S8. Double stain rreparation by students.

5+ Study of Xylem parenchyma types permanent. preparaticon
by students,

6. Study of abnormal secorndary growth. 3 dicot types ; & i
monocot type,

-
of 2 woods and 2 whole mount of wood maceratain is rNecessary

Embryolgy ( 8 Practicels,)

1. Study of the development of micresporangium mierospores,

male gametophyte of angioperms, with the help of perma-
nent slides,

2. 1) study of development stages of magasporanglum (from pe:
permanant slides) 1i) Study of types of ovules
(vertical sections from microslides) 3) Study of
megasporogenesis. and female gemetophytess of anglo-
sperms, at least types. {(from permanet slidies).

4, Study of endosperm types and 2 midifications.

- ey o L L B
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cont. .23

L study of embryogenesis, {(from permanent slides).

6, Dissection and mounting of {a) Globular embryc with hau-
storium in Cucumis seeds. (to be done by students).

b) Multiple embryos in Citrus seeds.

C. Palynology (& Practicals} :

1, Study of pollen development, Tetrad types, pollen
units (monad, diad, tetrad, pelyad, pollinia)
2, Pollen spore preparation by acetolysis tochnique,
3 3lides angicsporm typesS. !
1 5lides gymnosperm Lype,
1 " Bryophyte type.
1 v Pteridophyte type. 4
3. Study of pollen morphology potarity, symméﬁry shape
side sporoderm stratification ; aperture, N.P.C.

4., Pollen analysis from honey by acetoplysis.

5. Demonstration =~ Acrokiclogical study.

NOTE :~ Submission of five palynclogical slides is compulsory.

RECOMMENDED DOOKS :

l, Cutter, E.G. ¢ Plant Anatomy Vol, I and II.

2., Esau, X, H Anatomy of Seed plants,

3, Fahn, A : Plant Anatomy (2nd ed.).

4. Zimmermamn, M.H. ¢ Formation of wood in Forest Treos.

5, Jane, F.W, H Structure of Wood, )

6. Maheshwari, P.: Am introduction to embryology of Angio-
Eperms.,

7. Maheshwari, P. and ¢ Recent Advances in the Embryology of
Johri, B,M,

B., Johansen, D.h.t Plant embryclogy.

S. Bhojwani, S5.5. I : The embryclogy of angiﬂsperms.
Bhatnagar, S5.FP.

10, Johri, B .M, H Experimental embryclogy of Vascular
Piants.

11, Johri, B.M. H Embryclogy of hnglosprms.

12. Ercltman, G. @ Hand book of palynology Pollan morpho-
logy and plant taxonomy.

13, Heslop~Harrison : Follen-Develomment and Physiclogy.

Ja
14. Nair, ?,X.K, ﬁ Recent advances in Pollen and podo
- Resesarch Vol I, II and IIT,
15, Kremp, G.0.W., 1 Morphological Encycloﬁedia of Palynology.

16, Rowlry J.R. (1977) : Gecphytology 7 (i) 1-23 and Prijanto,D,
cont. .24
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17, Rowley, J.R. ard (1983) : Blology and Implication for t:
J.3. Rawley breeding Elsvier Secience
Fublishing co.

18, Rowley, J.R. {1981) : HNorw Jour Bot 1 ; 357=350

19, Rowley J.R, and : Obscrvation of ane pollen grain by SEM,

M, Jarail-Komlodi TEM & Lighy microsecopy, Actn, Tot,Acad,

St S AL b e ] TN T T

PO %3 (Practicals on BOT  4.21 & DOT.4.31)
filgae Special (24 Practicals)

l. Isclation and establishment of laberatory culture of Aloae,
2, Algal Diomass {Total chlorophyll, packed cell volume,
fresh wt, and dry wt,)
3. Algae of unsual habits,
Epiphytes, eplzoic,Epiphloephyvtes, Endophytes, algal
asroflora.

4, Soll and paddy field algae, &
5. Algac of polluted watcr, -
8. Algae of juddles, ponds, lakes, gtreams, rivers,

7. a) Algae of west coast and east coast of India,

{Marine plankton and seaweeds).
b) Extraction of agar-agar and alginic acid. {Demonstration
practieal),

8., HEEEF;EEE&IE&E : P,H. Temperature, Turbidity, D,O. 002 BCD,
€OD, Nitrate, Phosphate, Alkalinity, Chlorides, Total
Hardness, Silicates (any ten),

9, Quantitative studies of rhytoplankton using standard metheds
viz i (Simple drop method or Heamocytometer method (any one),

—

10. Extraction and separation of amincacid of algae by paper
chromatography, o

11. Extraction and seperation of carbohydrates of algae by
paper chromatography,

12. Immobilization Technique for algal cells,

13, Cytological studies of :

thara, cladophora, Rhizoclonium, Pithophora Oedggaonium and
Spirogyra Hydrodictyon

N.B. t- Students should visit atleast any one of the following
Research Institutes and submit the report,

l, C.F.T.R.,L. = Central food and Toechnological research
Inatitute, Mysore,

E0Nt .25
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4. .

S

i1,
1z,

13.
14,
15,

11,
1z,

13.

L.A.R.T. = Indian Agricultural Research Institute,New Delhi.

25

{National Facility for Blue Green hlgae}

C.5.M.C. R.I. - Central Salt and Marine Cultivation Research.

Instltute, Bhavnagar & Dwarka,

CMFRS = Central Marine Fisheries Research station, Mandapam,

MCERC - Murugappa Chettiar Researdh InEtitute,

KI& -.Krishnammorthy Institute of Algology, Madras,

NFMEGA —National Facility for Marine Blue Green Algae.

NI0 ~ National Tnstitute of Oceanography, Goa,

ERI. - Rice Research Institute, Cuttack, Orissa,

CIMLP = Central Institute of Medicinel &
Lucknow “{U,P,) ¥

Tamil Nadu Agaricultural University, Colmbatore.
NEERI -~ Naticnal Envircrmental Engineering!
Research Institute, Hyderabad, Magpur,

NORT = National Botanical Research Imstitute, Lucknow,

NRIC =~ National Rescarch laborateory for conservation of

'CDRI =~ cCentral Drug Research Institute, Lucknow, (U.P.},

cultural property, Lucknow (U,P.). -

RECOMMENDED BOOKS &

(BOT.3.,31 , BOT 4,21 and BOT 4,31)

Bold, H, & Wynne M..J,

Boney A.D,
Brain Moss
Doney AL,D,
Chapman v,J.
Chapman V,.J.

Z& Chapman D.J,

Carrs and Whitton
Dawas C.J,

Dawsarn E.Y,
Desikachary T.V,

Dixon P.5.
Fritsch F.E,

Godward M.D.E,

Algae Structure and reproducticn.

A, Biclogy of marine Algae.
Aquatic Ecology.;
Fhytoplankton,

Seaweeds & théir,uses.

The Al gae,

Diology of Dlue—-green Algae.
Marine Botany,

Marine Dotany. |}
Internationallsyﬁpsium on
Taxonomy of ngaé.

Biclogy of the Rhodephyta, |

The Structure, and production of

algae Vol, I & II,
Chromosomes of Algae,
cont, .26
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14,

15,
le,
17.
I8,
19,
20,
21,
22,
23,
24,
25,
26,
27.
28,
29,

a0,

31.

2.
33.
34,
35.
36,
7.,
38,
39,

40,
41,
42,
43,
44,
45,

1.
24
3.
4,
S

7.

cl: nt'.zﬁ‘

Irrine D.E.G, & - Systematics of the.
H.Jchn, D.M, green algae, *
Kacharoo P, ~ Sympsium on Algology.
‘Krishnamurthy R, ~ Symposium and plants,
Lewin - Genctics of algae,
'Lewin - Algal Physiology & Tiochemistry,
Lewls J,R, - The ecology of rooky shores,
Les RLE. ~ Phycology.
Morris I, = An Introducticn to the Algae,
Newton = Seaweesd Utilization,
Prescott 3,W, -~ Algaa,
Fringshim ~ The Algal culture.
NAC -~ = Methfine Genaration From waste,
D.Mara ~ Sewage treatment in hot climate.
Dacey A, ~ Banifaticn in Deloping Countries,
Reddy M, ) = Rural technology,
Reid and Wood ~ Ecology of Inland Waters & estua-
ries.
Rosowskl J.R. ~ Selected papers in Vol, T & II
Saha & Porker B,
Shastree N,K. = Current trends in limnology
Vol. I & IT,
HSaha 5.K. « Limnolegy of thermal springs.
Smith Vv, ~ Biomass Enercgy.
smith G.M. . - - Fresh water Algae of United states
Singh H.R, - Advances in Limnology.
Smith G.M, - Manual of phyeclogy.
Stephanson & Stephenscen - Life between tide marks,
Stewart W.D.P. - Algal Fhyslology & Biocchemistry.
Tilden J3.E. ~ Aigae & their life relations,
fundamental of Phyclogy.
Round F.E. -'Ecology of algae,
Venkataraman G.S5. ~ Cultivation of Algae.
Welch P.8, - Limnological Methods,
Welch Po8,. - ~ Limnolocy.
Wetzel R.C. ~ Limnological analysis, (1991)
Wetzel R.G, - Limnology ed. (1883}
: ICAR MONOGRAFPHS ON INDIAN ALGAE: 1
Desikachary, T.V. — Cyanophyta,
Gonzalves, E, =~ Qedogoniales,
Iyengar, M.0.P. & Cesikarchay T.V. - Volvocales.
Misra J,HM, - FPhacophyceae, '
Philipose M.T. = Chleoroccoccales.
Eamanathan, K.R. = TUlotrichales.
Balakrishnan, M,5. - Rhodcphyta.‘i

cont, .27
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8, Randhawa, M,5, - Zygncmataceas,
g, Pal, B,P. and

Sundarlingam etal ~ Characeac,
10. venkataraman, G.S.- Vaucheriaceac,

FERIODICLLS ., : 4

1, Phykaa

2+ Journal of Phycology,

3. Phycolocia,

4+ Cryptogamie Zlgologle,

5. Japanesc Jaurna; of PBhycology.

6+ Dritish Fhycologica Journal,

7. Dotanical Marina,

8. Hydrobiologia. . |
9. Archive Hydrobiclogla. '

== K= KX K Hm e X

BOT 3 4.5 Practicals - II (on NOT 4,22 & DOT 4.32)
(24 Practicals})

l. Isclation and reinoculation. of fungal rathogens,
2. Isolation and reinoeculation of Bacterial pathogens.
3« Isclation of Nitregen fixers and in vitro growth of ncdules.
4, & 5, Evalution of minimam inhibitary cincentration (MIC)
of fungicides (two practicals),
6, Pathology of sceds,
7+ Pathology of fruits,
B, Isolation of soil microorganisms. .
S.& 10, Screening of microorganisms for primary & secondary meta-
bolites, '
11. & 12 citric acid ferméntatinn & assay.
12, Penicillin bio—assa? {organism - Bacillus),,
14 & 15 Alcohol fermentaticon % distiilation,
16, Spawn Preparation & mushroom cultivation,
17. study of diseases caused. by Bacterial viruscs MIO's &
nematode (one form each group}.'

18, Study of discascs caused by Mastlgomycotina & Plasmodiophorales

{iny threea),
19. Study of Qiseases caused by Ascomycotina (Any threc). X
2d, Study of diseases causod by Basidiomycotina { -Any three), -
21, Study of disease caused by Beutercmycotina (Any three),
22, Dlochemical studies of diseaaed‘planté chromatography
(Sugars & amino acids). .
24. Dicchemical studies of discased plants roly phonols/

enzymes,;/ RNAwDNA,

) cont, .28
23, Blochemical studies of diseaseq Plant Protelns,
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visit to a fermentation industry, research institute, *r
Agricultural University etc, Long & Short tours for
colleetlon of Phytopathogendc crganisms are essentizal,

: REFERENCE _DOOKS :

Agrics G,N, 1968 Plant rPathology 629 pr. heoademic Press, Newyork;
Ehmadiian & Hale {eds) 1973, The Lichens. €87 pD. heademic press,
KewYork.
Ainsworth G.C. 1952 Medical Mycology 105 pp pitman Press, Londan.
rinsworth ctal (eds) 1965~1973. The Fungi, An Advanced
Treatise, Vol. I, IT, III,IVA & IVD
hoademic PraSt.

Adnsworth & Sampson, 1950, The British smut Fungia.
. 137 pp. Kew Surrey, CMI,England.
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Anglosperm special Practicals (24 Practicals)

1-4) Anatomical characterization of wood (T.S.,T.L.S3.,R.L.5.
- and muceration} - gualitative and quantitative {any four}

Y
S5) Preparation of actificial key to distinguish woods on the

basis of improtant anatomical and physico - Chemical

characters.
&) Anatomical analysis of reaction wood knots,

7) Anatomical examination af secondary thickening in

Monocotyledons. {any one) - - oo
8} Histochemical examination of dicotyledons_woods {any three}

9} Locatiny the polysacchides and proteins in dissected
endosperm (any two).

10) Dissection ané mounting of multiple embryos.

11) Dissection and exposure of peculiar embryological
characters Bicelled, pollen,Hypostase,free nuclear
endosperm, sSuspescr haustoria, |

12) To shudy Nodal Anatomy {different types of nodes).

13) To study of Pollen units in mimosae,
128} Tw» study of Pollen units in Asclepidaceae and érchidéceae.
15) T study of Pollen units im Cyperaceae. b ‘
16} ™ To test the Pollen fertility.
17}} To study of Pollen Morphism, . _
18} Pollen analysis of honey's locally available (unifloral

wr multiflaral}) ..

19) Biochemical analysis of pollen grains,

20} Pelynotaxonomy of a selected taxa of Leyumin;sae/
Acanthaceae of any other sultable taxa,

21} To study the development of male Yametophyte.

22) Te study the course of Pollen tube through  stigma stylel
and ovary to ovale in naturally pollinated plants,

23} Pollen germination in Vitro,

24} pallen preparation techniques.

Noteiw Each prectical is of 4 clock hours duratioﬁ..

e e ol L
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Anglosperm Special Reference Books_and periodicals.

Lal

( Bo., 3.33, 4.25, 4,33 )

1. arher A, Sixe and formation in plants.
2. Arbow a. Monccotyledons.,
3, Bailey T.W. Contribution to plant anatomy.
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11.
1z,

13,
14.

15,

16.
17.

18,

19.
20.
21,

22,
23.

24,

25.

26,
27,

28,

29.

30.

3t,

32.

Benzson L.

Benscn L.

Bhojwani 5.5.and

Bhatnager 5.P.
Caricuiezt S.

Choudhury and Ghoash -

Core E.L.
Crongquist A,

Cutter E.G.
Davis G.h,

Davis P.H. and
Haywood V.H,.

Dehlgren R.M.T.

Ceplgran R.M.T.
and Clifford
H,T. (1982)

Eames A.J.
Erdtman G,

Fahii+« A,
Frogin I.
Hall M,A.

Heywood V.H,. (Ed.)

(1968)

Hooker J.D.

Hatchimson J. (1969} -

Haller J.M.

Heslop Harrison

J. {ed)

Hutchineson J,
Hutchinson J.

Jain S5.K. {1981}

Jain S.X. [19£9)

Jain 3.K. {1987}

Jain S.KE, {(1991)

Jain 5.K.{(1991)

cont..38

Plant c¢lassification.

FPlant taxonomy.
The embroyology of Anagiosperms
treatisea,
Ecological strategies of xylem ecclutilon,
Indien Hoods Vel.T
Plant Taxonomy.

The evolution and classification of
flowering plants.

Plant Taxonomy Vol, T and II.

SyétEmatic embrynlogy of Lnglosport.
Principles of Angicosperms Taxonomy.

Families of the monecatyledons and others.
The monocotyledons- 4 comparative study.

Morphology of the angilosperms. V4
Handbook of palynology, pollen morphology,

and plant taxonomy.

Plant Taxonomy.

Text book of pallen analysis. -
Plant structure function and

Modern methods in plant taxonomy,
Academic press, London,

-

i Sketch. of the flore of British India,

The evolution elagsiflication of ¥
flowering plants. -

Pollen development physiology.

Families of flowering plants vol.Il & I1I.
Fvolution and phylogency of flowering
plants, &
Glimpses of Indian Ethnobotany oxford
and IBH publising Co. New Delhi. |
Methods of Approaches in Ethonobotany
Society of Ethncbotandiats, Lucknow.

A manual of Ethonobeotany Scientific
Publishers, maan Bhavan, Ratanadu road,
Jodhpur-342 001,

Dictionary of Indian folk medicine and
Ethnobotany Deep publications,

n=3/27 4, DDA plants, puschim Viher,
NEW DELHI-1123 063, {India).

contribution to Indian Echnobotany,
Scientific publishers, %-A Wew pall road,
P.8.91, JODHPUR-342 001. (India}.
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41.

42,
43,
44,

45,

46.
47.

48,
49.

50.
51.

52.
53.
54,

55,

=1

57.
58.

59,

0.

6l.

652,

63.

G,
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Jain &.K,,5inha B K. &
Gupta R.C. (1992)
JOnes.

Jain $5.¥, and Rac R.R.
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Johri B.M. {(ed.)

Jodhri B.M. {ed.)
Feneth E.F
Kunitaki ®, (1977)
¥uljt J,

Lawrence G.H.M.
Mahezshwarl P.

Maheshwari P. and
J'Dhri B-M-

Malik C.P. feﬁl

Malcamy D.L.and other -
Metcalfe C.R.and Chalk,

Metcalfe C.R.
Mitra J.H.

Halr P.XK.K.
Hair FPL.K,K,

Nail v.N.
Prione P.F
Pandey B.P. {1989)

Paghavan V.

Rao C.V.
Rendle LWE,

Robards W.

Randhawa G.5.and
Mukhopandhyay . {1988)

Sagreiyva K.b,

Sculthorpe C.D.

Shivanna E.R.and
Jodhri O§,M.

Sporne K.R.

Aand. athers,

Notable plants in Ethnomadicine

"India Deep publication Delhi.

Plant Biosystematics, -
Hﬂnﬁbmoh of field and Herbarium
methods. i
Structure of Hood.

ExpcrlmentLl emoryology of
vascular plants.

Embryvology of anglosperms.
Ecology and Resources management,
plant systemic and evolution.

The bpilology of parasitic flowering
plants. 1
Taxonomy of vescular plants.

- An Introductionltu embryclogy of

Anglosperms., ;

Recent advance in the embryclogy
of Angisperms. |

Physiology of sexual reproduction
in flowering plants.

Piotechnology and ecology of pellen.

-antomy of the dicotyledons

vel., I and IT. - -

Mtomy of the mcnocotyledons
Vol. V.,Cvperaceae.

an lntrcductlon to aystematic
Eotany and ecology.

Advances in plant Science.

Recent advances: ln pallen spore
research vél.T,IT and IXI,

Taxonomy of Anglosperms,
Tree maintenance.,

Plants for Human xind sacred
plants of India.

~ Vascular plant systematics.,

Experimental embryﬂgeneﬁis in
Vascular plants,,

Proteacens,

The classification of flowering
plants, vol. X and IT.

Dynamic aspects of plant uvitra.
—structure.

Floriculture in India,sllied
pub. (P} Ltd. NEW DELHI,Rombay.

Ornamantal trees their planting

and care. i
'

Biclogy of Aaguatic Vascular plaﬁts.

‘the angiosPErms'pollen structurs
and function,

The mysterious origin of
flowering plants.
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Stace C.hn, : Plant Taxonomy and Biosystematies,
Stantey R.by Inis : polten, Blolegy Bicochemistry
K.H:F. mAanagemant.
Steward F.C. ¢ Jrowth and organizetlion in plants.
Strest H.E. . Essay in Plant Taxonomy.
Subraohmanyam XK. ; Jguatlic angiosperms,
Swingle D.R. 1 Text bogk of Botany.
Silvarajan V.V. . Introduction to principles of plant
TAXSNOMY .
Sporne K.R. 1 The Morpheology of aAnglosperms, the
structure evolution of flowering
plants.

Stebbins G.L.(1974) ; Flowering plant Evolution above the
species level,

Takhtzhan A, : Flowering plants origin and dispersal,
Tivagi and Kshetrapal. —; Taxonemy of Anglosperms.

Thorpe Trever a.C. 3 Plont Tissue culture 1 Methods and
applications,
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Bergman, A.d. s Laboratory lavestigations in cell
Bonner, J.& Varmer,  plant 3iochemistry Jcademic Press
TeBE. " Mew York.

Bryant Juha ¢t Molecular aspcecets of gene expre-

=szion in plants.

Burgess, J. : An Inxroduction tc plant cels
developnent,

Butenko, 2.G. : Plant tissue culture and.slant
morpha-gernesis.

Coonbs, J.Hall,D,0, Techniques in Dioppductivity and

Long, S.P.and Scurleck,: photosynthesis oxetTd New York,

M.l Toronto Sydney Frankfurt,

3urton, W. : Fost harvest phys®logy of fruit an
and vegetnbles,

David, T.N. - : Plochonictry of nucele acids.

De Bobertis, B.D.M. alar 3iology.
and EMT IE-RQbErti. 1 C2ll and Moled

Dodds J,.He. and Robert, .
L.W. : Expellments q tissue oultuae.

Edwards, G.& Walker,D.s C3-Cé mecharism and cellular and
- environmen'~. regulation, of
chotosynthes.s.

Epsrein E,Mineral + Principles and properties John wiley
nutrition of plants., & suns INC. New Youk, LDndDIn-

Gibes, M.and Datxko,E.: Encyclopaedls of plant physlology
vol, &,Photosynthesis II.
springerverlay Berlin,Hcoidelberg.

v Contde.. 41



i

\Y)

14,
15.
1&.

17.
ig.
19.

20.
21.
22,

23.
24,
25.

26.
27.

28.

29,
30.
31.

iz,

33,

34

35.
6.

it.

38,
39.

40,

41.

CDﬂtd‘,- R ‘-11

Giese, s, i
Gaucr, H.G. * H
gunning E.S5. and .
steer,M.H.,

Gralum, C.F. and H

Warcing P.B.

Hall, J.L.Flowers,
T.J,and R.M.Boberts.
F

Hall, M.A, i H
Halliwesl, Bj - 1
King B. ‘ :

!
Kruse, P,5. and
PattersonfM.K,

Lehninger, i, s
Lecpold. ]
Levitt, J. :
Lewin., | ° 1
Lewin. & 3
Macmillion Ja H
Matlle, R.H. ]

Marcelle; R.Clijisters
H.Van Poucke M.

Morris. s
Mussels Ha.and t
Staples R.C.

paley L.and Asbinall
.

Pilet, PauIHEmile

Preston R.D. ]
Pitt D. t
Pitt D. -
gulnn, Pede z
Raghavan WV, H
Rainert J. i
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Cell physiclogy (Elns)
Inorganic plant nutrition.

rlant cell Blology and ultrastru-
-ctural approach.

Developmental control in ﬂniméls
nnd plants.

plont cell structure and metacrolism
ond London, Hew Youk,

Plant structure, function &
adaptation.

Chloraphast metabolism,
Cell Biology.

Tissue culture.,

Principles of 3iochemestry.
rlant growth and develcopment.

Physlological ecology responses of
plants to environmental stresses
Academle, pPress New Yowk, London.

Genes Wiley-estern Litd.

gene Expression vel. 1,2,3, Wiley
inter Science,

Encyclopeediz of plant Physiclogy,
New seriesz vol.9 Hommnal regulation
af plant development. . -

I springer verlag, Berlin Hcidel
berg New York.

Lytic comparfment of plant cells.
: Biological control of photosynthe-—
—ajis martinus Nishoff publishes.

secondary metabollsm in plant cell
cultures.

Stress physiclogy in crop plants
Wiley interscience.

Plant growth Regulatirs National
Academy of Sciences India Golden
Jubllee Comemoration wvolume.
gictechnological applications of plant.

Physiology and Biochemistry of
drought resistance in plants.
Academic press New York.

plant growth regulation,
rhysical Biology of Plant cell walls.
LysOosomes and cell function.
Lysosomes and function.

Molecular Biology of cell
membIanccs. .

Experomental embrybgenesis in
vascular plants.

pmesults and Problems in cell
differentiation vol,10
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Chloroplasts,

S ——— T —— - ——

Railnert J. and 2ajaj,
YaP.5. :+ Plant cell tissue organ culture.

Taylor. ¢+ Molecular Genetlcos Vol,I
hoademic Preass,

Terms & and Arran M. @ Encyclopasdia of plant physiology
vol.5 Photosynthesis I. Springer
verlag Berlin Heidel Rerg.

Wareing P.F. s Plant growth substances.

Wareing F.F. and

Philips I.D.J. t The control of growth and

differentintion in plants.

The molacular Blology of gene W.H.
Benyamin and co.

White P.B. $ The cuitivation of animal and
plant cells.

Watson J.D,.
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Determine activity of RUBP case in C, , C, & CAM plants
by spectrophotometric method (Leaves of sﬁinaeh & Archis
of sugercane and Alce of Bryophllum)

Determine the activity of PEP case in ¢, , C, & CAM plants
by Spectrophotometric method {(spinash og Archis, maize of
Archis, maize or sugercane, Aloe or Bryophyllium,}

4:; Egtimation of the activity of nitrate reductase.
(Leaves of any legquminicous plants.)

Deturmine the activity of emzyme gl?colata oxldase In
C, & C, Plants. (leaves of any one Cy & C, plants)

Deturmine activlty of lipaze by spectrophotometric method
during various stages of germination in oil seecds(Ear-
thamus. sunflower, Ricinus etc. any cone,)

A .

Det ermine the activity of enzymes ca
and stucy the invintr@yeffectsyof sal%gl Egci?dﬁgerggidase

KCL, MgCl, etc.} on the activities of the enzymes 4
{Ieaves og Ipomoea, Caranthamus, spinach etc, any one
plant meterial}

Extimation of proline from plant parts under control and
stress {droughz and salt) conditions.

Extimation of free and bound zminoacids form plant
material (Leaver of lettuce or of any leguminicus plant)

Study of change in organic cirstituents during senescence
in leaves.

B roassy for awin.
culture of plant <issues Invizro.
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Assessment of growth in invintro cultured cells tissues.
Study of stomatal physioclogy.
Study of deficiency symptoms. !
Effects of deficency on chloreophyll biosynthesis,
Effects of Ga, on activity of anykase (haftey}

Changes in crgeanic constituents during riﬁening of
fruilis. '

Changes in organic constituents during flowering.
Estimation of proteins by lowry etal method,

Estimation of carbohydrates (reducing, non-reducing
sugars, total sugars and starch.) i
Demonstration of photosystem IT activity. |
Determine the activity enzyme IAA coxidase,

Study of suspension sulture,
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