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Chapter No. 10. Origin and evolution of Plants: Origin and evolution of plants
through Geological Time scale.

Chapter No. 11. Paleobotany- Palecbotanical recoeds, plant fossils, Preservation of|

plant fossils - impressions, compressions, petrification’s, moulds and casts, pith casts

Chapter Ne. 12, Fossil taxa- Riynea, Lepidodendron, and Cycadeosdea. Exploration of
fossil fuels. Birbal Sahni Institute of Paleosciences.
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“ Content of Practical Course 2: List of Experiments to be conducted
Practical-1: Study of morphlogy, lassification, reproduction and lifecycle of @
Q,
L Nostoe
2 Practical-2: Study of morphology, classification, reproduction and lfe-cycle of Ocdogonium & Chare, ¥
Sargassum and Polysiphonia o
<,

Practical-3: Study of morphology, classification, reproduction and lfe-cycle of Anhoceros & Funaria.

‘Practical-4: Study of morphology, classification, anstomy, reproduction and lfe-cycle of

Selaginella and Equisetun.

Peactieal 5: Study of morphology, classifcation, anatomsy, reproduction and life-cycle of

Preris
Practeal6: Sudy of morphology,classifiation & antomy,reproductonin Pnus £
Practcal7: Study of morphology, classifiation & aaiomy,reproductonin Gretum.

tudy of important blue green algae causing water blooms in the lakes.
Study of different methods of cultvation of ferns in a nursery
Practical -10: Media preparation and cultvation of Spirulin.

Practical

Practical

Study different algal products and fossls impressions and slides.

Practical-12: Visit (0 gl cultivation unitslakes with algal bloomsFer house/ Nurseries/Geology ~
‘museurylab o study plant fossils.

Note: Submission of Practcal record on the date of pratical xamination is compulsory)
(Note: Botancal study tour o a ot ichare fo 12 days and submission of sty report s compulsory)

Visit or cultivation of 1 fern (Visit 01 mark / Submission of 01 potted fern 01 mark). Q

13 February 2025
Friday
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PLANT ANATOMY
Unit 1: ANGIOSPERM ANATOMY AND PLANT TISSUES: 14Hrs.

Moﬁxﬁmﬂxmdmm.mmumﬂ

Iisuudhmsplus Meristematic tissue, permanent tissue and secretary cells.
Classification of meristem: (apical. intercalary and lateral), primary and secondary
meristems.

Apical meristem: Theonies oo organization of menistem (apical cell theory, Tunica-

Unit 0: DIFFERENTIATION 14Hrs.

Differentiation of root, stem and leaf.

Types of vascular bundles and Vascular cambium
Sumﬁbmmmy(mﬂm')

Structure of monocot root (Maize]
mdmmmdm&ymwﬂm
Structure of Monocot stem (Maize).

Structure of Dicot and Morocot leaf: primary structure (Zridax and Maize), Stomatal types.
Anomalous secondary growth: Boerhaavia (dicot stem) and Dracaena (monocot stem)
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LIST OF EXPERIMENTS TO BE CONDUCTED

‘Maceration technique to study elements of xylem and phloem, Study of primary structure
of dicot root, stem and leaf (Tridax) and monocot root, stem and leaf (Maize) Permanent
slides.

Practical No.3

‘Study of Normal secondary growh structure in dicot stem and root (T
‘Anomalous secondary growth: Boerhavia (dicot stem) and Dracaena (monocot stem).

Practical No. 4
Study of trichomes (any three types) and stomata (any three fypes) with the help of
Locally available plant materials.

Practical No. §

Permanent slides of Microsporogenesis and male gametophyte. Mounting of Pollen
‘rains (Grass and Hibiscus) and Pollinia of Calofropis.

Practical No. 6
Pollen germination (banging drop method) and effect of Boron and Caleium on pollen
‘germination.

Practcal No. 7
Perunsnent ldes oftypes of ovules, Megasporogenesisaud embryo sac developunent
Types of placentation: Axile. Marginal and Parietal. Sectioning of ovary (for the studied.
types of placenttion).

Practcal No. §

‘Moutiag of ebryo: Tridax and Cyamopsis, Movtiag of endospern: Cucunis.

2

®
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Practical No. 9,10 and 11

Mini project work in groups of 3-5 students, from the following list
a) Study of pollen morphology of different flowers with respect to shape, colour and
apertures etc..
) Pollen germination of different pollen grains and calculate the percentage of germination.
c)&hdmgputmgeofmmofompamﬂutypeofpolkngamcolkﬂed
different localities/ under different conditions.
d)Snldyofplxenmmofdlﬂkanﬂowus.
e) Any other relevant study related to Anatomy / Embryology.

(Typed report to be submitted)
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2 ECOLOGY DE
2, Unit 1: INTRODUCTION TO ECOLOGY AND CONSERVATION BIOLOGY: 14 Hrs.
‘Definiion, Principles of Ecology. Buef history. Major Iadian Contribuions, Scope &)
o and importance.
g Ecalogial fctors: Clautic fctors: light, tespersuve, precipitation sud huidiy.
‘Edaphic factors: Soil and its types, soiltexture, soil profile, soil formation: physico-
chermicalpropertiesofsol - mineral paricles, sil L. sl extion. orgauic matter.
il s and sl microorganians.
Topographic Factors: Aliude.
Ecological groups of plants and their adaptations: Morphologicsl sad snstomical
adapations of bydeophstes, xerophytes, epipkstes and hlophtes.

i ECOsYSTRVECOLOGY: s
Pty W ——,
e
e ncoon i o Fosd chin s o e, Eclogic
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‘Ecological succession: Definition. types - primary and secondary. General —
e e i e (7]
iy e oy e hrcciis e, dess Sis
e v B e Sy e Benon, . Concp o "
oot Eonspes e e e o e e .
Ecological methods and techniques: Methods of sampling plant comamaities — @
e e e e
o





image15.png
Unit 3: PHAYTOGEOGRAPHY AND ENVIRONMENTAL ISSUES: 14Hs.

Theory of continental drift. Cetres of origin of crop plants — Vavilov's concepts. ()
Phstogeogsaphical segions of ndia.

Vegetation types of Karnatala — Composition and distribution of evergreen. semi-
evergreen, deciduous, scrub, mangroves, shola forests and grasslands.

‘A sccouat of the vegetation o the Western Ghats of Karnatla.

Pollution: Water polition: Types.cavses and effects: water quality indicstors, wter
aality standards i Indi and control of wate polition (Waste wate resunea).

Water pollution disasters — National mission on ciesn Gangs. Handigud and Miaicta
ir pollution: Cavses,effcts, ai quaity standard. aid e and control

Sail pollution: Causes, efects,sold waste manageanent nd control messurs of sl
pollotion.

Unit 4: BIODIVERSITY AND ITS CONSERVATION: 14Hs.

Biodiversity: Defniion. types f biodsversty - abitat diversty, species diversity
aud genetic diversty, Sustaiable Development Goais (SDG') in biodiversty conservation
Yaluesof Biodiversiry - Econonic and aethetc valve, Medicinsl aad timber

‘Concept of endemism and endemtc species.
ICUN plant categories with special seference to Kamnataka/ Western Ghats

‘Conservation methods — n-sin and ex-sif conservation @
Insit methods -Biosphere reserves, National parks, Sancuaries and Sacred grooves.

‘Ex.situ methods-Botasical gardens, Seed baak Gens bask and Pollen bank

Cryopreservation. ~
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LIST OF EXPERIMENTS TO BE CONDUCTED

‘Practical No.l
Determination of pH of different types of Soils. Estimation of salnity of soil/water.
Practical No.2

Study of Ecological instruments — Wet and Dry thermometer, Altimeter, Hygrometer,
Soil thermomeer, Rain Gauge, Barometer, etc.
Practical No.3

Hydrophytes:  Morphological  adaptations in  Pistia,  Eichhomia, Hydrilla,
Nymphaea. Anatonical adaptations in Hydrilla(stem) and Nymphasa (petiole).

Practical No. 4
Xerophytes: Morphological adaptations in Asparagus, Casuarina, Acacia, Aloe vera,
iatirucalli. Anatomical adaptations in phyloclade of Casuarina
Practical No. §
Morphological adaptations in Acampe, Bulbophyilum, Drynaria. Anatomical
S toicns by s o e o s ooy s som o
Pucumatophores.
Practical No. 6
Study of a pond/forest ecosystem and recording the different biotic and abiotic
components.

Practical No. 7
Demonstuation of diffecent types of vegetation sampling methods — wansects aad
quadrats. Determuination of Density snd Sequency.

Practical No.§

Appliction of semote sensing to vegetaton analysis sing satllite imageries

Practical No.9

‘Field visits to sty different types of local vegefations/ecosystems and the report f0 be.
‘written in practical record book.

‘Practical No. 10
‘Determination of water holding capacity of soil samples
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Application of remote sensing to vegetation analysis using satelite imageries
Practical No. 9.

‘Field visits to sty different types of local vegefations/ecosystems and the report f0 be.
‘written in practical record book.

‘Practical No. 10
‘Determination of water holding capacity of soil samples B

2

=26

Practical No. 11
Determiaation of Biclogical xygen demand (BOD)
Practical No. 12
‘Determination of Chemical oxygen demmand (COD)
Practical No. 13
‘Determination of soil textuse of differeat soil samples.

REFERENCES: @ -
1. Sharma, P.D. 2018. Fundamentals of Ecology. Rastogi Publications.
2. OdumEP. (1975): Ecology by Holt, Rinert& Winston.

3. Oosting H.G. (1978): Plants and Ecosystem Wadworth Belmont.

4. Kochhar, PL. (1975): Plant Ecology. (9th Eda.) New Delhi, Bombay. L
Caleutta-226pp..

5. Kumar, HD. (1992): Modern Concepts of Ecology (7th Edn) Vikas Publishing Co.,
“New Delhi.





image18.png
uNlT: 1

oNIT: 11

UNIT: 1T T

PAPER-V: T
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AXONOMY AND ECONOMIC BOTANY
30hrs

CLASICAL TAXONOMY
13 hrs

Aim and Scope of taxono

O}
proposed by Bentham & ch:‘
demerits. Speci

Y, Brief Hi

¢ ik E.\g::',s:\;"" Broad outline of classification

ies concept: Taxonomi Prant] and their relative merits and
mic hierarchy, species, genus and family.

Biosystematics: Plant .

e Tnxo.“,m?:'?;':ll.““"“‘ Binomial system, ICBN- rules for
their importance, Botanical g (l‘\-‘ !lcrburmm and its techniques, Floras and
national level & one imcnnb lens and their importance (one state level, one
[ndian Botanical garden lSi:“:II level). (Examples: State: Lalbagh, National:
garden, Kew, 'England), CP:L Caleutta, International: Royal Botanical
taxonomy & application of wmp‘u‘:‘c‘i‘ﬂxﬂnomy, Cytotaxonomy, Numerical

TAXONOMY —1I .
rs

Taxonomi i ing fi
a; n; ¢ studies of following families, according to Engler & Prantl system
of classification and their economic importance

Monocotyledoneae Families: Poaceae, Arecaceae Musaceae, and rchidaceae

Dicotyledoneae Families:
Archichlamydeae- Magnoliaceae, Annonaceae, Brassicaceae,
Leguminosae (Subfamilies: Papilionatae, Cacsalpinioideae and Mimosoideae)

Rosaceae & Euphorbiaceae.

Rutaceae,

AXONOMY — IT AND ECONOMIC BOTANY
Metachlamydeae - Cucurbitaceae, Apiaceae Rubiaceac, Asteraceae,

Asclepiadaceae, Acanthaceae & Lamiaceae.

Ethnobotany: A general account.

ECONOMIC BOTANY: Study of the following plants with Botanical

names, Family, part used, and £coNnomic Uses.

Groundnut, Coconut & Sesamum

Edible oils: .
Sugar and Starch: Sugarcane, Becn’o?l, Potato & Tapioca
Fibers: Cotton, Jute & Coir

Paper & Pulp: Bamboo & Eucalyptus

Beverages: Coffee, Tea &Cocod

13hrs

19
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PRACTICAL PAPER-V
AND ECONOMIC BOTANY
T Total Units: 13

Morphology of Angiosperms ~ Vegetative Structure and modifications o
of root, & leaf. .
Morphology of Angiosperms - Inflorescence and flower 1 Um‘t
Morphology of Angiosperms- Fruits (Simple, aggregate & multiple) 1 Unit
Methods of identification of plants with Technical terms. 1 Unit
Study of taxonomic characters of families included in theory

6 Units

(Minimum one genus from each family)
Study of economically important plants covered in theory to identify

with Botanical names, families, parts used and Economic uscs.
Herbarium techniques.

2Units
1 Unit

. Study of local flora by arranging local collection trips.
9. Record & Submission of 6 Herbaria with field notes of plants included in

theory.
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Pormen ‘\lk\'.: \\‘l]‘ll\\}\ Of Water Mechanisms of water absorptions,

factors affecting rate of \\'ulcn\l\%m]\lmu‘

Stress Phystology: Water stress, heat stress, salt stress and mechanisms of

Plant tesponse (0 water and related stress,

PLANT PHYSIOLOGY = 1 3
Mechanism of ascent of Sap - Vital and physical force thearies.

Transpiration ~ Loss of water, Types, Mechanisms, Stomatal Dynamics.
Stomatal mechanism, Significance, Factors affecting {ranspiration, anti -

transpirants, Guttation,
i-'“;'_wlml Nutrition In Pla
T symptoms in plants.
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PRACTICAL PAPER-VI

CULAR C ENGINEERING,
BIOLOGY, GENETI
Mo:ﬁmcnwowcv AND PLANT PHYSIOLOGY

Tota) Ungg _ "

1. Quaitaive Testfor Starch, Protein, Reducing Sugars and prxd§. 2 Unjyg
2. Determination of Osmotic potential of the cell sap by Plasmolytic methog, 1 Uni
3. Determination of Stomatal Index. 1 Unj¢
4. Structure of Stomata in Hydrophytes, Mesophytes and Xerophytes. 1
3. Streaming of Protoplasm to show Cyclosis. | Uni
6. Determination of pH of Plant Samples by using Indicators. 1 Unig
7. Study of Osmosis & Transpiration Experiments, 3 Unig

8. Study of Phloem Transport by Ringing Experiment, 2 Unig
§
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Crossing e
B Over, synaptonemal complex, Brief study on Apu;lye:iso :;;ccxa‘I);wmof g
MFNDELIAN GENETICS
Biography of Mende] in brief: Men i

£ del’s experiments:Monohybrid cross — law
N g o
o ind:pct‘ldcm ly::s.cgr;:mypc, anohxbn(l test cross, Dlhyhn_dcmss-lnw
ha BSE ent,  dihybrid et cross,  incomplete
lominance(Mirabilis Jalapa, Snapdragon).
Modification of Mendelian ratios:(With reference to plant examples).
Interaction of genes epistasis (dominant & recessive); supplementary factors,
complementary factors: Polygenic inheritance in Maize (Self Sterility
inNicotiana), Linkage & Crossing over (in Maize),
SEX DETERMINATION: Chromosomal mechanism of sex determination
methods. XX ~XY, ZZ - ZW & XX - XO (Sex determination in Melandrium)

and genetic problems related to topics

EVOLUTION 13 hrs

Origin of life, theories of evolution, modemn concepts of cvglulion., role of
mutations in evolution, Gene duplication (2R hypol!1c51§). Big Ba‘ng
theory.Numerical changes in chromosome number, polypioidy and aneuploidy
 trisomics and monosomics and Chromosomal aberrations.

REEDING ' : :

"'“AN‘T Inaccounl and objectives of plant bretdlng.chelauve'pmpnguAmn

mc(hoth"mma derground plant parts and isolated plant parts - c\m.mg, g{aﬁlrng'

i (:noowe. clones) Hybridization ( intergeneric and interspect ic),
layering,

maintenance of germplasm pollen banks, quarantine methods.
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PRACTICAL pAPER-VII

CYTOLOGY, GENETICS: EVO

I, Preparation of oytologieal stains - Aceto carmine &Acelo

2 Misis from Allian oo tps—=AEt0 oreein.

3. Meiosi from Allun flower buds- Aceto carmine.

4. Karyotype and Idogram : Camerd Lucida drawing:
5. Permanent lidesof Miosis.

6. Permanent slides of Meiosis.

7. Emasculaion and bagging of the flower buds of available species.

8. Genetic problems.
9. Record and Submission- 6 Slides (3 Mitosis and 3 Meiosis.)

orcein.

LUTION AND PLANT BREEDy
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1 BIOENERGETICS

::;z?’n'::::ils a;pa::::duclic.)n,. ultra structure of  qhe chloroplast, e

> Principle of light  absorption, Emerson’s
enhancement effect, photosystems | & 11, Light reaction - Hill reaction,
photophosphorylalion (cyclic, non-cyclic), carbon reactions (Calvin Cycle, C,
— Pathway, CAM), Factors affecting the process.
Photorespiration — Organelles involved, mechanisms and significance
Respiration- Introduction, mechanism of aerobic respiration — glycolysis, TCA
cycle, ETS and oxidative phosphorylation,  mechanism of anaerobic
respiration(alcoholic fermentation and lactic acid fermentation), Respiratory
Quotient and its significance, factors affecting respiration.

IT Il PLANT GROWTH AND GROWTH REGULATORS 13hrs

Definitions of growth, Kinetics, Factors affecting growth, Phylo}hormoxfcs.
Metabolism, Physiological effects, mode of action of am\ms,‘glbb:.rcllms.
cytokinins, ethylene and ABA. Applications of these hormones in agriculture

iculture. n
:rlldllor:lovements — A brief account on the classification and types of
an

:’:V: ??:It:.gy _ A brief account of dormancy, Photoperiodism, phytochrome
otobi -

" . t, Vernalization, A .
e F:long-e;zonc/:pbrief account of Secondary metabolites (Phenolics,
Defence mechanisms —

Fl ids and alkaloids) and their role in plant defence.
avonoi

ESTSRE
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RACTICAL PAPER - vl
PLANT PHYSIOLOGY -1

hy and
1. Separation of Photosynthetic pigments by paper chromalograpty &

measurement of Rf Values. J :
2. Determination of rate ofpho(osymhcsis at different wavelengths of light.

3. Determination of rate of photosynthesis at different concentrations of CO,

4. Estimation of Ascarbic acid content in 8 plant sample.
5. Determination of RQ of carbohydrates, fats and protcms‘
6. Study of geotropism, phototropism and hydrotropiSm-
7. Evolution of 0 during photosynthesis.
8. Evolution of CO» during respiration.
9, Kuhne's fermentation vessel.
10, Moll’s half leaf Experiment.
11. Evolution of heat during respiration
12. Determination of the rate of growth using Arc Auxanometer

13. An industrial viit to study the manufacture of alcohol / antibiotics / enzymes,

Bioinformatics/ Molecular biological lab.

Total Units; 1y

1 unjy
L unjg
1 unj¢
L unit
1 unit
2 unit
1 unit
1 unit
1 unit
1 unit
1 unit
1 unit





image1.png
=vens (| vy 2-BotanyNEPSylabusof - x

Alltools  Edit  Convert  Esign

D
Q

o o

Title of the Paper: Microl
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Semester - 1

rsity and Technology

@

Ma

L Numberof | Number ofecture | Numberof | Number of practcal hours o
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‘Chapter No. 1: Microbial diversity-Introduction to microbial diversit; Methods of

estimation; Hierarchical arganization and positions of microbes in the living world | 5
‘Whittaker's five-kingdom system and Carl Richard Woese's three-domain system.
Distrbuion of microbes in soil, ai, food and water. Significance of microbial

diversity in nature.

Chapter No. 2 History and develapments of microbiology-Microbiologists and|

theircontributians (Leeuwenhoek, Louis Pasteur, Robert Koch, Joseph Lister, Diniti

Iwanowsk, Sergius Winogradsky and M W Beijerinck and Paul Ehlich). -~

Chapter No. 3 Mictoscopy-Working principle and applicarions of light, dark field,

phase contrast and electron microscopes (SEM and TEM). Microbiological sains|

B Q

(acidic, basic and special) and Principles of staining. Simple, Gram’s and differential

siining.
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Chapter No. 4. Culture media for Microbes-Natural and synthetic media, Routine|
media -busal media, enriched media, selective media, indicator media, transport
media, and storage media.

Chapter No. 5. Sterilization methods -Principle of disinfection, antiseptic,
tyndallisation and Pasteurization, Sterilization-Sterilization by dry heat, mosst heat,
UV light, ionization radiation, filtration. Chemical methods of sterilization-phenolic|
compounds, anionic and cationic detengents.

Chapter No. 6, Microbial Growth-Microbial growth and measurement. Nutritiooal
types of Microbes- autotrophs and heterotrophs, phaototrophs and chemotrophs;
lithotrophs and oegasotrophs

Unit -3

Chapter No. 7 Microbial cultures and preservation-Microbial cultures, Pure
culture and axenic cultures, subculturing. Preservation methods-overlaying cultures|
with mineral oils, lyophilisation. Microbial culture collections and their importance
A brief account on ITCC. MTCC and ATCC.

Chapter No. 8. Viruses- General structuce and classification of Viruses, ICTV
system of classification. Structure and multiplication of TMV, SARS-COV-2, and

Bacteriophage (T2). Cultivation of viruses. A beief account of Vaccines.

Chapter No. 9. Viroids- general charactersstics and structure of Potato Spindle

»
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