BOTANY
BSc Part lll (Pass Course Syllabus)
Scheme
Min. Pass Marks : 36
Paper | | 3 hrs. duration
Paper || 3 hrs. duration
Paperlll 3 hrs. duration
Practical Min.Marks: 18 4 hrs, duration
&
{ Duration of examination of each theory paper-

Duration of examination of practicals-

Note:

Max Marks: 10
Max. Marks 3:
Max. Marks 3.
Max. Marks 3

Max. Marks 5
3 hout

4 houl

1.There will be 5 questions in each paper. All questions are
compulsory. Candidate has to answer all questions in the main

answer book only.

2.Q.No. 1 (objective / short answer type) will have 20 questions

covering entire syllabus.

8 3. Each paper is divided into four units. There will be one question
from each unit. These Q.No. 2 to 5 will have internal choice.
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Paper |

PLANT MORPHOLOGY AND ANATOMY
(2 hrs or 3 periods per week)

_ Unit-1
The basic body plan of flowering plant-modular type of growth. Diversity
of Plant form in annuals, biennials and perennials; branching pattern;
monopodial and sympodial growth; canopy architecture; meristematic , simple,
complex and secretary tissues, tissue systems.

Unit-2

The Shoot system: The shoot apical meristem and its histological organization;
vascularisation of primary shoot in monocotyledons and dicotyledons; cambium and
its functions: formation of secondary xylem; a general account of wood structure
growth rings; sapwood and heartwood; secondary phloem-structure and function;
periderm. Anomolous secondary growth.

Unit-3

The Leaf: origin, development, arrangement and diversity in size and shape;
Stomata-Structure and types, stomatal index, vascularisation of leaf-nodal
structure and venation. Sensescence and abscission.

The root system: Root apical meristem; differentiation of primary and secondary
tissues and their functions: structural modification for storage, respiration,
reproduction and for microbial interaction.

Unit-4

#

Morphology and anatomy of seed (monocotyledons and dicotyledons).
Significance of seed-suspended animation; dispersal strategies. Vegetative
propagation. S
Suggested readings : _

Cutter, E:G. 1969. Part | Cells and Tissues. Edward Amold, London.

Cutter, E.G. 1971. Plant Anatomy : Experiment and interpretation, part-ll,
organs. Educated Armold; London.

Esau, K. 1977. Anatomy of Seed Plants, 2nd edition, John Wiley & Sons,
New York.

Fahn. A. 1985. Plant Anatomy, Pergamon Press, Oxford.
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Hartman, H.T. and Kestler, D.E. 1976. Plant Preparation : Principles and of India
Pvt. Ltd., New Delhi.

Manseth, J.D. 1988. Plant Anatomy. The Benjamin/Cummings Publishing
Co. Inc. Menlo Park, California, USA.

Roven, PM. Evert, RF. and Eichhien; S.E. 1999. Biology of Plants, W.H.
Freeman and Co. Worth Publishers, New York.

Thomas, P. 2000. Trees Their National History. Cambridge "University
Press, Cambridge.

Suggested Laboratory Exercsies :

1. Study of any commonly occurring dicotyledonous plant to understand
the body plan and modular type of growth.

2. Life forms exhibited by flowering plants (by visit to a forest or a garden).

3. LS. of shoot tip to study the organization of meristem and origin of leaf
primordial. _

4. Monopodial and sympodial types of branching in monocots &
dicots.

5.  Anatomy of primary and secondary growth in monocots and dicots using hand
out sections of sunflower, maize, cucurbita stem and roots.

6. Anamolous secondary growth in stem: Salvadora, Bignonia,
Bougainvillia, Bouhaenia, Myctanthes, Leptadenia, Deacena.

] 7. Study of diversity in leaf shape and size. Intemal structure of leaf-Dorsiventral
and isobilateral leaves; study of stomatal types.

8. Examination of seed (monocot and dicot). Strlicture, seed viability
test.

9.  Specimen study of modifications of plant parts for Vegetative reproduction.
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Paper-ll
Ecology & Economic Botany
(2 hrs or 3 period/week)

Unit-1

Plants and Environment: Atmosphere (four distinct zone viz,

stratosphere, troposphere, mesosphere and thermosphere). Adaptation

| (Morphological, anatomical and physiological responses) of plants to

[ ] water (Hydrophytes and Xerophytes). Light (global radiation,

[} photosynthetically active radiation. Zonation in water body: littoral,

limnetic and profoundal zones; photoperiodism, heliophytes and

sciophytes) Temperature (Raunkier's classification of plants: megatherm,

« mesotherm, microtherm, heikistotherm; themoperiodicity and

vernalisation).  Soil (soil  profile, deveiopment-weathering and

maturation). Soil texture, soil types, role of pH, organic matter, soil water,

soil nutrients. Interactions among organisms (neutralism, amensalism,

allelopathy), competition, predation, parasitism,protocooperation,
mutualism.Environmental protution act.

Unit-2

Population, Community, Ecosystem and Phytogeography: Population
® ecotypes, ecades. Community characteristics: stratification, life forms
'L and biological spectrum, frequency density and cover. Ecological

succession: types (primary and secondary) rj}echanism nudation,
migration, ecesis, reaction and climax: Xerosere, hydrosere,
Ecosystems: Structure-abiotic and biotic components, trophic level, food
chain, food web, ecological pyramids, energy flow (Box and Pipe
model of Odum). Biogeochemical ¢ycles of carbon, and phosphorus:
Vegetation types of Rajasthan Endengered plants of Rajasthan.

Unit-3
Basic concept of center of origin of cultivated plants. Food plants-rice,

wheat, maize, potato, sugarcane. Vegetables General account with a
note on radish, onion, garlic, cabbage, spinach, cauliflower. cucumber,
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tomato, lady finger and pea. Fruits: General account with a note on
apple, banana, ber, mango, mulberry, jamun, watennelon, muskmelon,
guava and orange. Vegetable oil : groundnut, mustard and coconut.

Unit-4

Spices : General account with an emphasis on those cultivated in
Rajasthan (Cumin, Capsicum, Coriander). Beverages - Tea and
coffee. Medicinal plants: General accounts with an emphasis on
plant species cultivated in Rajasthan (Senna, Isabgol, Safed musli).
® Fibers: Cotton and jute. Wood: General account of sources of
I firewood, timber and bamboos; Rubber. Ethnobotany: a general
account. '

Practical Exercises:

1. Study frequency and density, abundance of plant species of campus
vegetation by quadrat method.

Variation in soil moisture in relation to depth.

To estimate bulk density of grassland and woodland soil.

To estimate the porosity of grassland and woodland soil sample.
To determine moisture content of grassland and wood land soil.

o o » WD

To measure dissolved oxygen content in polluted and unpolluted
water samples. °

B 7 To measure temperature of different water bodies.
8 Water holding capacity of the soil.

© Find out pH of soil sample by Universal Indicator method.

10. Find out pH of water sample by pH meter.
11. Find out transparency of a waterbody by Sechhidisk.

12. Study morphology (external and internal) of hydrophytes (Hydrilla
stem, Typha leaf and NymphaealEichhornia petiole) and
xerophytes (Calotropis, Capparis and Casuarina stem,
Nerium leaf) with special reference to their adaptations.
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13. Study following specimen with special reference to:
1. Botany of the economically important part.
2. Processing, if any involved.
3. Specimen of cereals, pulses, spices beverage (tea & coffee)
beans, sugar, oil seeds (mustard, groundnut).

14.Study of starch grain in potato and pea. Histochemical test
Cellulose, lignin, starch, fat, protein and tannin. Procluce

15. Submit 5 specimens of locally important medicinal plants) oL A< d pfa/niz/
@ Cibaes ptﬁwﬂé/ Pulsed :

Paper-Ill

Angiosperm- Taxonomy and Embryology

" N , (2 hrs or 3 periods/week)
Y0 g8
% &L | Unit-1

introduction of Taxonomy, Units of classification, Concept of genus and

species. Botanical Nomenclature, International Code of Botanical
Nomenclature. '

Taxonomic literature: Floras, Gardens, Herbaria, Monographs, Icones,

Library. : Faiky
o = ~ ‘i\.--{_t‘
[ 4 Types of systems of Classification: Linnaeus, Bentham and Hooker’s,
( Engler and Prantle’s system.
s
Diversity of flowering plants illustrated by members and economic
if

importance of the following families: Ranunculaceae, Brassicaceae,
Papaveraceae, Malvaceae, Fabaceae, Caryophyllaceae and Apiaceae.

&

Unit-2
Rubiaceae, Asteraceae, Apocynaceae, Asclepiadaceae, Convolvulaceae, >«<»
Solanaceae, Acanthaceae, Lamiaceae, Chenopodiaceae, Euphorbiaceae, oet
Liliaceae, Arecaceae and Poaceae.

0



I

J

Py

Unit-3
Ontogeny of the flower parts-development and variations. Structure of
anther, microsporogenesis, Tapetum types and functions, development of
male gametophyte, structure of pollen grains.

Types of ovule, Megasporogenesis, development of female
gametophyte(Embryosac). Pollination, Pollination types, Fertilization,
double fertilization, significance of double fertilization.

Unit-4
Development of dicot and monocot embryo. Formation of embryo. Types of

Embryo. Endosperm, Types of Endosperm, Endosperm haustoria,

Polyembrony, Induced polyembryony, Parthenocarpy, Apomixis and
adventive embryony.

Suggested Laboratory Exercises.

(A) Taxonomy:
(I) The following genera are suitable for study of families:
1. Ranunculaceae-Ranunculus, Delphinium.
Fabaceae-Pisum sativum, Cassia and Acacia.
Apiaceae: Coriandrum

Convolvulaceae-lpomea, Jacqumontia.

Apocynaceae-Catharanthus, Thevetia

- Asclepiadaceae-Calotropis.

~ o o A W N

: ’ Lamiaceae-Ocimum, Salvia.
8. Euphorbiaceae-Euphorbia pulcherrima, Ricinus.

9. Acanthaceae-Adhatoda.

10. Asteraceae-Helianthus, Tridex

11. Rubiaceae-Hamelia

13- Hsb arteann };A,z_ﬁx_altm | @
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Poaceae-Triticum

(11) Types of Inflorescence and Fruits:

() Embryology

:

5

T. S. of anther, to study the wall layers and pollen sac with
pollen grains.

2. Study the various types of ovule, draw the diagrams.
3. '
4. Study the germination of pollen grain in situ and observe the path of

Study the various types of placentations.

pollen tube.
Study of various stages of embryo (Raphanus fruit)

Suggested Readings:

:

2.

Taxonomy of Angiosperms-V.N. Nair (1995) TMH Publishing
Company Limited, New Delhi

Introduction to the Principles of Plant Taxonomy V.V. Sivarajan
(1984) Oxford & IBH Publishing Co. Pvt.Ltd., New Delhi.

_Plant Taxonomy-Sushella M.Das (2003) Dominant Publishers

and Distributors, New Delhi.

. Plant systematics. Gurcharan Singh (2001) Oxford and IBH

Publishing Co. Pvt. Ltd., New Delhi.

Trivedi, P.C. : N. Sharma and J.L. Sharma (2003) Structure,

Development and Reproduction in Flowerine. Plants.
Ramesh Book Depot, Jaipur.

. Bhojwani, S.S. and Bhatnagar, S.P. (2000) The embryology of

Angiosperms 4th Edition Vikas Publishing™House, New Delhi.

_An Introduction to the Embryology of Angiosperm.

Maheshwari, P.(1950) New Delhi.

_Recent Advances in the Embryology of Angiosperms. Ed.

Maheshwirari, P.(1963) New Delhi.
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APEROIY D FANUNOMY AND DIVERSITY OF 5E1 1 PLANTS

('.',:.;N.H:L {mnaZ ey s

Unit 1

Intraduction - Gymnosperms, the vessel-less and fruitless seed plants varying in the structure of

their sperms, pollen grains, pollen germination and the complexity of their female gametophyie;

Evolution of Gymnosperms. Classification of Gymnosperms and their distribution in India.

Brief account of the families of Pteridospermales (Lyginopteridaceae, Medullosaceae,

Caytoniaceae and Glossopteridaceae). General account of Cycadeoidales and Cordaitales

Structure and reproduction in Cycadales, Ginkgoales, Coniferales, Ephedrales, Welwitschiales

and Gnetales.

Unit 11

TAXONOMY OF ANGIOSPERMS

f

N

Yt

Taxonomic 10ols and teclinigiies: Herbarium. serological, Molecular techninis GIS and”

Aims, components, and principles of Téxmmmy; Alpha and Omega Taxonomy,

documentation and scope.
Systems of Angiosperm classification: Cronquist, Dahlgren, Thome and APG-]L.

International Code of Botanical Nomenclature: Principles, rules and recommendations;

Taxonomic concept: Hierarchy, species, genus, family and other categories.

Unit 111
Numerical Taxonomy- Principles, concepts,” operational taxonomic- units (OTU), data
processing and taxonomic studies, taximetric methods for study of*population variation and

sunilarity- coding, cluster analysis, cladistics. cladogram.

Taxonomic literature: Floras, Monographs, Icons, Library, Manuals, Index, Taxonomic keys.
&

Mapping biodiversity.
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Unit IV

Taxonomic evidences: Morphology, Anatomy, Palynology, Embryology, Cytology,

Phytochemistry and Genome analysis.
Phylogeny of Angiosperms: Ancestors of Angiosperms, time and place of ongin of

Angiosperns; habit of Angiosperm, primitive Living Angiosperms, inter relationship among the

major group of Angiosperms.
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Suggested Readings
Bhatnagar, S.P. and Moitra, A. 1996. Gymnosprms. New Age

International Pvt. Lid., New Delhi.
Cole, AJ. 1969. Numerical Taxonomy, Academic Press, London,
Davis, P.H. and Heywood, V.H. 1973, Principles of Angiosperms
Taxonomy, Robert E. Kreiger Pub. Co., New York.
Grant, V. 1971. Plant Speciation. Columbia University Press, New York.
Grant; W.F. 1984. Plant Biosystematics. Academic Press London.
Harrison, H.J. 1971, New Concepts in Flowering Plant Taxonomy.
Hieman Educational Book Ltd., London.
Heslop-Harrison, J. 1967. Plant Taxonomy - English Language Book
Soc. & Edward Arnold Pub. Ltd. UK.
Heywood, V.H. and Moore, D.M. 1984. Current Concepis in Plant
Taxonomy. Academic Press, London. :
Jones, A.D. and Wilbins, A.D. 1971. Variations and Adaptations in
Plant Species. Hiemand & Co. Educational Books Ltd., London.
Jones, S.B. Jr. and Luchsinger, A.E. 1986. Plant Systematics (2nd
edition). McGraw-Hill Book Co., New York.
Nordenstam, B., El Gazaly, G. and Kassas, M. 2000 Plant Systematicy
for 21" Century, Portlant Press Ltd., London. .
Radford. A E. 1986, Fundamentals of Plant Systematics: Harpet & Row
Publications, USA. :
Singh, H. 1978, Embryology of Gymnosprms. Encyclopaedia of Plant
Anatomy X. Gebruder Bortraeger, Berlin.
Solbrig, O.T. 1970. Principles-and Methods of Plant Biosystematics.
Thé MacMillan Co - Collier-MacMillan Ltd., London. :
Solbrig, O.T. and Solbrig, D.J. 1979. Population Biology and Evolution,
Addison-Weslley Publicating Co. Ind., USA.
Stebbings, G.L. 1974. Flowering Plant - Evolution Above Species Level.
Edward Amold Lid., London. '
. Stace,C.A. 1989. Plant Taxonomy and Biosystematics (2nd edition).
'Edward Amold Lid., London. i .
~ Takhtajan, A.L. 1997 . Diversity and Classification of Flowering Plants.
Columbia University Press, New York. , %
Woodland, D.W. 1991, Contemporary Plant Systematics, Prentice Hall,
New Jerscy.
Suggested Laborafory Exercises

Gymnosperms

1. Comparative study of the anatomy of vegetative and reproductive
pans of cycas, Ginkgo, Cedrus, Abies, Picea, Cupressus, Araucaria,
Cryptomeria, Taxodium, Podocarpus, Agathis, Taxus, Ephedra and Genetum.

"= Study of importaiit fossil gyﬁmcspenns"from"prcp_éred slides an

specimens.
*
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Angiosperms : : -

3. Description of a specimen from representative, locally available families
List of Locally Available Families :

(1) Ranunculaceae, (2) Cappatidaceae, (3) Portulacaceae, (4)
Caryophyllaceae, (5) Malvaceae, (6) Tiliaceae, (7) Sterculiaceae, (8)
Zygophyllaceae, (9) Rhamnaceae, (10) Sapindaceae, (11) Leguminosde, (12)
Combretaceae, (13) Myrtaceae, (14) Gucurbitaceae, (15) Umbelliferae
Apiaceae, (16) Rubiaccae, (17) Asteraceae, (18) Primulaceae, (19)
Plumbaginaceae, (20) Asclepiadaceac, (213 Convolvulaceae, (22) Solanaceac,
(23) Boraginaceae, (24) Polemoniaceae, (25) Acanthaceae, (26) Pedaliaceae,
(27) Martyniaceae, (28) Bignoniaceae, (29) Labiatae, (30) Nyctaginaceae, (31)
Polygonaceae, (32) Chenopcdiaceae, (33) Amaranthaceae, (34) Aizoaceas,
(35) Molluginaceae, (36) Euphorbiaceag, (37) Commelinaceae and (38)
Cyperaceae. ‘ .‘ - ;

4. Description of a species based on various specimens to study
intraspecific variation: a collective exercige. '

5. Description of various species ofa genus; location of key characters
and preparation of keys at generic level.

6. Location of key characters and use of keys at family level.

7. Field trips within and around the campus; compilation of field notes
and preparation of herbarium sheets of su¢h plants, wild or cultivated, as are
abundant.

8. Training in using floras and herbaria for identification of specimens
described in the class.

9. Demonstration of the utility of secondary metabolites in the taxonomy
of some appropriate genera.

_ 10. Comparison of different species of a genus and different genera of
a family to calculate similarity coefficientsand preparation of dendrograms,
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