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B.Sc. Part Il (Botany) Examination -2024

Scheme:

Paper Duration Max. Marks Min. Marks
Paper-l  Diversity & Systematics of 3 Hrs. 50

seed plants-Gymnosperms
Paper-Il Diversity & Systematics of seed 3 Hrs. 50 54

plants-Angiosperms
Paper-Ill Structure development & 3 Hrs. 50

Reproduction of flowering plants
Practical (One) 5 Hrs. 75 27
Botanical excursion to be arranged. Students should visit the local sites.

Paper - |
Diversity & Systematics of Seed Plants-Gymnosperms

Duration 3 hrs. Max. Marks 50

Note: The question paper will contain three sections as under —

Section-A: One compulsory question with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. Total marks : 05
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.  Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words, 2
questions to be attempted. Total marks : 20

Unit-1 - Characteristics of seed plants : Evolution of the seed habit ; seed
plants with fruits (Angiosperms) and without fruits (Gymnosperms);
fossil and living seed plants.

Unit-11 - General features of Gymnosperms and their classification ;
Economic importance of gymnosperms, diversity of gymnosperms.

Unit-111 - Fossil Gymnosperms : Comparative account and salient features
of Cycadofilicales, Cordaitales, Bennettitales

Unit-1V - Morphology of Vegetative and Reproductive parts : Anatomy of

root, stem and leaf ; reproduction and life cycle of Cycas, Pinus
and Ephedra.

Unit-V - Morphology of Vegetative and reproductive parts : Anatomy of
root, stem and leaf ; reproduction and life cycle of Ginkgo, Taxus
and Gnetum.

Paper - I
Diversity & Systematics of Seed Plants-Angiosperms
Duration 3 hrs. Max. Marks 50

Note: The question paper will contain three sections as under —

Section-A:  One compulsory question with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. Total marks : 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.  Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more

than one question from each unit, descriptive type, answer in about 500 words,
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2 questions to be attempted. Total marks : 20

Unit-1 - Origin and Evolution of Angiosperms :
Primitive Angiosperms and Ranales.

Unit-11 - Angiosperm taxonomy ; Brief history ; aims and fundamental
components ; Alpha taxonomy, omega-taxonomy, keys, taxonomic
literature, Botanical nomenclature ; principles and rules ; taxonomic
ranks ; type concept, principle of priority.

Unit-111 - Classification of Angiosperms ; Salient features of the systems
proposed by Bentham and Hooker and Engler & Prantl. Major
contributions of cytology, phytochemistry and taximetrics to
taxonomy.

Unit-1V - Diversity of flowering plants as illustrated by members of the
families Ranunculaceae, Brassicaceae, Papaveraceae
Capparidaceae Malvaceae, Rutaceae, Fabaceae, Apiaceae.

Unit-V - Salient features of some families ; Asteraceae,Acanthaceae,
Apocynaceae, Asclepediaceae, Solanaceae, Lamiaceae,
Amaranthaceae, Euphorbiaceae, Liliaceae and Poaceae.

Paper - Il

Structure Development and Reproduction of Flowering Plants
Duration 3 hrs. Max. Marks 50
Note: The question paper will contain three sections as under —

Section-A:  One compulsory question with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. Total marks : 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words. Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted. Total marks : 20

Unit-1 - The basic body plan of flowering plant, modular type of growth,
Diversity in plant form in annuals, biennials and perennials,
Convergence and evolution of tree habit in gymnosperms,
monocotyledons and dicotyledons, trees-largest and longest lived
organisms.

Unit-11 - The shoot system : The shoot apical meristem and its histological
organization, vascularization of primary shoot in monocotyledons
and dicotyledons ; formation of internodes, branching pattern,
monopodial and sympodial growth, canopy architecture, cambium
and its function, formation of Secondary Xylem; a general account
of wood structure in relation to conduction of water and minerals,
characteristics of growth rings, sapwood and heart wood, role of
wood skeleton, secondary phloem, structure, function, relationships;
periderm.



Unit-111 - Leaf : Origin, development arrangement and diversity in size and
shape, internal structure in relation to photosynthesis and water loss;
adaptation to water stress, senescence and abscission.

The root system : The root apical meristem ; differentiation of
primary and secondary tissues and their roles ; structural
modification for storage, respiration, reproduction and for interaction
with microbes.

Unit-1V - Flower : A modified shoot, structure, development and varieties of
flower, functions, structure of anther and pistil, the male and female
gametophytes, types of pollination, attractions and rewards for
pollinators, pollen pistil interaction, self incompatibility, double
fertilization ; formation of seed-endosperm and embryo, fruit
development and maturation.

Unit-V - Significance of seed : Suspended animation, ecological adaptation,
unit of genetic recombination and replenishment, dispersal strategies,
vegetative reproduction, vegetative propagation, grafting, economic
aspects.

SUGGESTED READINGS :-
Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International Limited, New Delhi.

Gifford, E.M. and Foster, A.s. 1988. Morphology and Evolution of Vascular Plants, W.H. Freeman &
Company, New York.

Stewart, W.M. 1983. Paleobotany and the Evolution of Plants. Cambridge University Press,
Cambridge.

Davis, P.H. and Heywood, V.H. 1963. Principles of Angiosperm Taxonomy. Oliver and Boyd,
London.

Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy, Academic Press,
London.

Jeffrey, C. 1982. An Introduction to Plant Taxonomy, Cambridge, University Press, Cambridge
London.

Jones, S.B. Jr and Luchsinger, A.E. 1986 Plant Systematics (2™ edition). McGraw Hill Book Co., New
York

Maheswari, J.K. 1963. Flora of Delhi. CSIR, New Delhi.

Radford, A.E. 1986. Fundamentals of Plant systematics. Harper and Row, New York.

Singh, G. 1999. Plant Systematics : Theory and Practice. Oxford and IBH Pvt. Ltd., New Delhi.
Stace, C.A. 1989 Plant Taxonomy and Biosystematics (2" edition). Edward Arnold, London.
Sharma Niranjan 2002. The flora of Rajasthan, Aavishkar Publishers Jaipur.

Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms, 4™ revised and enlarged
edition. Vikas Publishing House, Delhi.

Cutter, E.G. 1969. Part I. Cells and Tissues. Edward Arnold, London.

Cutter, E.G. 1971. Plant Anatomy : Experiment and Interpretation. Part Il. Organs. Edward Arnold,
London.

Esau, K. 1977 Anatomy of Seed Plants. 2 edition, John Wiley & Sons, New York.
Fageri, K. and Van der Piji 1979. The Principles of Pollination Ecology. Pergamon Press Oxford.
Fahn, A. 1974. Plant Anatomy. 2 Edition. Pergamon Press, Oxford



Hartmann, H.T. and Kestier, D.E., 1976. Plant Propagation : Principles and Practices. 3 edition.
Prentice-Hall of India Pvt. Ltd. New Delhi.

King, J. 1997. Reaching for the Sun : How Plants Work, Cambridge University Press, Cambridge,
U.K.

Mauseth, J.D. 1988. Plant Anatomy. The Benjamin/Cummins Publishing Company Inc., Menla Park,
California, USA.

Proctor, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, London.

Raven, P.H. Evert, R. F. and Eichhorn, S.E. 1999. Biology of Plants. 5" edition. W.H. Freeman and
Co., Worth Publishers, New York

Thomas, P. 2000. Trees. Their Natural History, Cambridge University Press Cambridge.

PRACTICAL MARKING SCHEME :-

There shall be a practical examination of five hours duration and distribution of marks shall be as
follows :

STUDENT’S
REGULAR EX
1. A double stained section of plant 10 12
part (vegetative) of Gymnosperms.
2. T.S./L.S. of Reproductive 5 7
part (Gymnosperms)
3. A double stained section of plant 10 13
part (Angiosperms)
4. (A) Description of flowering twig in 10 13
semitechnical language assigning
its family. Give suitable diagrams
(B) Description of reproductive parts of 5 5
of a flower assigning its family. Draw floral
diagram.
5. Germination of seed / Seed viability 5 5
6. Spots-Five (3 Marks each) 15 15
7. Viva voce 5 5
8. Practical record 10 -
Total 75 75
SUGGESTED PRACTICAL EXERCISES :-
Gymnosperms

Cycas.

I Habit, armour of leaf bases on the stem (if specimen is not available show photograph), very
young leaf (circinate venation) and old foliage leaves, scale leaf, bulbils, male cone (specimen);
microsporophyll, megasporophyll, mature seed.

ii. Study through permanent slides - normal root (T.S.), stem (T.S.) (if sections are not available
show photographs), ovule (L.S.).



iii. Study through hand sections or dissections - coralloid root (T.S.), rachis (T.S.), leaflet (T.S.),
microsporophyll (T.S.), pollen grains (W.M.)

Pinus

i Habit, long and dwarf shoot showing cataphylls and scale leaves, T.S. wood showing growth
rings, male cone, 1% year, 2" year and 3 year female cones, winged seeds.

ii. Study through permanent slides - root (T.S.), female cone (L.S.), ovule (L.S.), embryo (W.M.)
showing polycotyledonous condition.

iii.  Study through hand sections or dissections - young stem (T.S.), old stem (wood) (T.L.S. and
R.L.S.), needle (T.S.), male cone (L.S.), male cone (T.S.), pollen grains (W.M.)

Ephedra
i. Habit and structure of whole male and female cones.
ii. Permanent slides - female cone (L.S.).

iii. Hand sections/dissections - node (T.S.), internode (T.S.), male cone (T.S. and L.S.), pollen
grains.

Ginkgo, Taxus & Gnetum - Study of morphology and anatomy of vegetative and reproductive
parts.

Angiosperms

(A)  The following species are suitable for study. This list is only indicative. Teachers may select
plants available in their locality.

1. Ranunculaceae : Ranunculus, Delphinium
2. Brassicaceae : Brassica, Iberis

Papaveraceae : Argemone / Papaver.
Malvaceae : Hibiscus, Abutilon

Rutaceae : Murraya, Citrus

Fabaceae : Faboideae : Lathyrus, Cajanus, Melilotus, Trigonella
Caesalpinioideae : Cassia, Caesalpinia
Mimosoideae : Acacia, Prosopis, Mimosa

Apiaceae : Coriandrum, Foeniculum, Anethum
Asteraceae : Helianthus, Ageratum, Sonchus, Tridax
Acanthaceae : Adhatoda, Peristrophe

© o N o

Apocynaceae : Vinca, Thevetia, Nerium

10.  Asclepiadaceae : Calotropis

11. Solanaceae : Solanum, Withania, Datura

12. Euphorbiaceae : Euphorbia, Phyllanthus, Ricinus
13. Lamiaceae : Ocimum, Salvia

14.  Amaranthaceae : Amaranthus, Achyranthus

15. Liliaceae : Asphodelus, Asparagus

16. Poaceae : Avena, Triticum, Hordeum.



(B)

o M N

10.
11.

12.

13.
14.

Study of any commonly occurring dicotyledonous plant (for example Solanum nigrum or
Kalanchoe) to understand the body plan and modular type of growth.

Life forms exhibited by flowering plants (by a visit to a forest or a garden).
L.S. shoot tip to study the cytohistological zonation and origin of leaf primordia.
Monopodial and sympodial types of branching in stems (especially rhizomes)

Anatomy of primary and secondary growth in monocots and dicots using hand sections
(or prepared slides). Structure of secondary phloem and xylem. Growth rings in wood.
Microscopic study of wood in T.S., T.L.S. and R.L.S.

Internal structure of leaf. Structure and development of stomata (using epidermal peels of leaf)
Anatomy of the root. Primary and secondary structure.

Examination of a wide range of flowers available in the locality and methods of their
pollination.

Structure of anther, microsporogenesis (using slides) and pollen grains (using whole mounts).
Pollen viability using in vitro pollen germination.

Structure of ovule and embryo sac development (using serial sections).

Nuclear and cellular endosperm. Embryo development in monocots and dicots (using
slides/dissections)

Simple experiments to show vegetative, propagation. (leaf cuttings in Bryophyllum,
Sansevieria, Begonia; stem cuttings in rose, salix, money plant, sugarcane and Bougainvillea).

Germination of non-dormant and dormant seeds.
Viability of seeds.
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B.Sc. Pt. — lll Botany

Scheme:
Paper Nomenclature Duration Max. Marks  Min. Marks
Paper-I PLANT PHYSIOLOGY 3 Hrs. 50
& BIOCHEMISTRY
Paper-I| ECOLOGY & 3 Hrs. 50 54
PHYTOGEOGRAPHY
Paper-lI| BIOTECHNOLOGY & 3 Hfrs. 50
UTILIZATION OF
PLANTS
Practical (One) 5 Hrs. 75 27

Paper —1 - PLANT PHYSIOLOGY AND BIOCHEMISTRY

Duration 3 hrs. Max. Marks 50
Note: The question paper will contain three sections as under —
Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in
20 words for each part. Total marks : 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words. ~ Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted. Total marks : 20

Unit-1
Plant water relations : importance of water to plant life, physical properties of water diffusion
and osmosis, absorption, transport of water and transpiration.
Mineral nutrition : Essential macro and micro elements and their role, mineral uptake,
deficiency and toxicity symptoms.
Transport of organic substances : Mechanism of phloem transport source sink relationship,
factors affecting translocation.

Unit =1
Photosynthesis : Significance, historical aspects, photosynthetic pigments, action spectra
and enhancement effects, concept of two photo systems, z-scheme. Photophosphorylation,
C-3 & C-4 pathway, CAM plants, photorespiration.

Unit =1l
Respiration : ATP the biological energy currency, aerobic and anaerobic respiration kreb’s
cycle, electron transport mechanism (chemi-osmotic theory), redox potential, oxidative
phosphorylation, pentose phosphate pathway.
Basics of enzymology : Discovery and nomenclature characteristics of enzymes, concept of
enzyme, apo enzyme and cofactors, regulation of enzyme activity, mechanism of action.

Unit = IV
Nitrogen and lipid metabolism : Biology of nitrogen fixation, importance of nitrate reductase
and its regulation, ammonium assimilation, structure and function of lipids, fatty acid
biosynthesis, a & P oxidation, saturated and un saturated fatty acids, storage and
mobilization of fatty acids.

Unit -V
Growth and Development : Definitions, phases of growth and development, kinetics of
growth, seed dormancy Seed germination and factors of their regulation plant movements
the concept of photoperiodism, physiology of flowering, florigen concept, biological clocks.
Physiology of senescence, fruit ripening, plants hormones auxins, gibberellins, cytokinins,
abscissic acid, ethylene, history of their discovery, biosynthesis and mechanism of actions
photomorphogenesis, phytochromes and cytochromes, their discovery, physiological role and
mechanism of action.
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Paper — Il - ECOLOGY AND PHYTOGEOGRAPHY

Duration 3 hrs. Max. Marks 50
Note: The question paper will contain three sections as under —
Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short answer in
20 words for each part. Total marks : 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words. ~ Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted. Total marks : 20

Unit — |
Plant and Environment : Atmosphere (gaseous composition), water (Properties of water
cycle), light (global radiation, photosynthetically active radiation), temperature, soil
(development, soil profiles, physico — chemical properties), and biota.

Unit =1
Morphological, anatomical and physiological responses of plants to water: hydrophytes,
xerophytes and halophytes, temperature, light (heliophytes and sciophytes) and salinity.

Unit =11l
Community ecology : Community characteristics, (analytical and synthetic).Ecological
succession. (Hydoasere, lithosere, psammosere) , concept of climax.

Unit — IV
Ecosystems : structure, abiotic and biotic components, food chain, food web, ecological
pyramids, energy flow, biogeochemical cycles carbon, water, nitrogen and phosphorus.

Unit -V
Biogeographical regions of India, vegetation types of India:Forests and grassland with
particular reference to Rajasthan. Environmental pollution — Air, Water and Soil. WWF,
Chipko movement, green house effect. Introduction to Climate change, Carbon
sequestration, energy and environment, clean development mechanism (CDM).

Paper = llll - BIOTECHNOLOGY AND UTILIZATION OF PLANTS
Duration 3 hrs. Max. Marks 50
Note: The question paper will contain three sections as under —

Section-A: One compulsory question with 10 parts, having 2 parts from each unit, short answer in
20 words for each part. Total marks : 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.  Total marks : 25
Section-C : 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted. Total marks : 20
Unit — 1 Biotechnology
Genetic Engineering : Tools and techniques of recombinant DNA technology, cloning
vectors; genomic and C-DNA library, transposable element, techniques of gene mapping and
chromosome walking, genetic transformation and production of bioactive molecules Basic
concept of metabolic engineering, improvement of biosynthesis and accumulation of
bioactive immobilization, elicitation, transgenic plants.
15



Unit = I
Biotechnology and Tissue Culture : Functional definition, basic aspects of plant tissue
culture, cellular totipotency, differentiation and morphogenesis, biology of Agrobacterium ;
vectors for gene delivery and marker genes; salient achievements in crop biotechnology.

Unit — [l Utilization of Plants

Food Plants : Rice, wheat, maize, bajra, potato, sugarcane, (History origin & distribution),
morphology, climate & soil, cultivation, preparation improved varieties, user & crop
protection.
Vegetable Oils : Groundnut, mustard and coconut, volatile oils, Fatty oils, classification of
vegetable oils, History, origin and distribution, extraction of vegetable oils, Morphology of
plant, cultivation varieties.

Unit — IV
Fibers : Cotton and Jute, classification of fibers, History and origin, Important fibers and their
source, Distribution, Types, Climate and Soils. Cultivation, processing, characters, Improved
varieties.
Wood: General account of sources of firewood, timber and bamboos. Structure and
characters of wood, Important source of Timber wood, characters, plantation of fire wood,
Botanical characteristics of bamboo, climate and soil, uses, diseases and insect pests.
Rubber & Hydrocarbon vyielding plants — Calotropis. Euphorbea, History of Rubber,
properties of Rubber, Types of Rubber, cultivation of plant, extraction and processing, uses.

Unit -V
Spices : General account Clove, black pepper, Dalchini, Cardamon.
Medicinal Plants: General account, Withania, Rauwolfia, Cinchona, Azadirachta & Aloe,
Ephedra, Taxus, Chlorophytum.
Beverages : Tea and Coffee.

Practical Exam.
Marks Distribution

S.No. Distribution of Marks Regular Ex./ Non Collegiate Student
1. a. Plant Physiology 10 12
b. Phytochemical test 05 06
2. Ecology
a. Adaptation Study 04 05
b. Field Work (Quadrat Study) 07 08
c. Soil / Water Test 04 05
3. a. Biotechnology exercise 09 10
b. Utilization of plants 06 07
4. Spots 5x3 15 15
5. Viva-Voce 07 07
6. Record 08 -

(Including specimens of economic plants)

75 75
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Botany Practical

Time: 5 Hrs. Maximum Marks: 75 Minimum Marks: 27

Physiology:

1.

ablrown

© N o

9.

To study the permeability of plasma membrane using different concentration of
organic solvents.

To study the effect of temperature on permeability of plasma membrane.

To study of effect of toxic substances on permeability of plasma membrane.

To demonstrate the phenomenon of the osmosis by the use of potato osmometer.

To study the phenomenon of plasmolysis and deplasmolysis using Tradescantia /
Rhoeo discolor leaves and different concentrations of sugar.

To study the protoplasmic streaming (In Hydrilla / vallisnaria)

To demonstrate the rate of transpiration by use of potometers (Ganong’'s/Farmers)

To study the relative rate of transpiration from the leaf surfaces of the different plants
using cobalt chloride paper.

To demonstrate that oxygen is evolved during the photosynthesis by inverted funnel
method.

10. To demonstrate that light is necessary for photosynthesis.
11. To demonstrate the effect of different wavelengths of light during the photosynthesis.
12.To demonstrate the carbon-dioxide, light, water and chlorophyll are essential for

photosynthesis by moll's experiment.

13.To compare the rate of photosynthesis under different condition by using wilmott’s

bubbler.

14.comparison of the rate of respiration (R.Q.) of various plant parts or substrates with

the help of Ganong’s respirometer.

15. Separation of chlorophyll pigments by the paper chromatography.

Biochemistry:

1.
2.

To study the activity of catalase, peroxidase dehydrogenase enzymes in plant tissues.
Phytochemical test for starch, sugars, protein, fats, tannins, Anthocyanin.

Biotechnology :

1.

Introduction of the instruments/techniques laminar air flow/ sterile bench and
autoclave

Preparation of M.S and P.D.A. culture media, slant preparation.

Demonstration of inoculation techniques, aseptic transfer of explants and microbial
transfer technique

Demonstration of the technique of micropropagation by using different explants e.g.,
axillary buds, shoot meristem
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Ecology:

1.

Ppwn

No g

To determine minimum size of quadrat for phytosociological studies of herbaceous
plants.
To determine frequency of the herbaceous species by quadrat method.
To determine density and abundance of the herbaceous flora by quadrat method.
Soil analysis/Field test
(a) Soil Texture
(b) Soil moisture
To determine water holding capacity of soil of grass land or wood land
To determine the pH of given soil samples.
To demonstrate the presence of carbonate and chloride in different water samples/soil
samples.

Ecological adaptations:

8.

9.

Morphological & Anatomical adaptations in some hydrophytes & xerophytes:
(Specimens/slides/section cutting) Hydrilla, Typha, Eichhornia, opuntia, Euphorbia,
Capparis, Casurin, Nerium, Calotropis

Ecological instruments and their working

Economic Botany:

1.

2.

Microchemical tests for — Lignin, Cellulose, Cutin, Suberin, Starch, Sugar, Protein and
Oil in plant tissues.
Microscopic examination of starch grains of wheat, maize Rice and Potato.

Utilization of plants

(a) Food plants — Wheat, Maize, Rice, Potato, Sugarcane

(b) Fibres — Cotton, Jute

(c) Vegetable oils — Ground nut, mustard and coconut

(d) A general account of the fire wood, timber yielding plants and Bamboos

(e) Spices and condiments — Clove, Black pepper, Cinnamon, Cardamom.

(f) Medicinal Plants — Rauwolfia, Withania, Cinchona, Papaver, Ocimum, Datura,
Ephedra, Taxus, Aloe, Azadirachta

(g) Beverages — Tea, Coffee

(h) Rubber — Ficus elastica, Hevea

Viva-Voce
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