Core VI Anatomy of Angiosperms & Economic Botany

Course Objectives

To explain the tissues and tissue systems in plants.

To explain the organization of shoot and root apices.

To educate the students on the activity of meristems for primary and secondary
growth of plants

To explain about various types of woods in plants and their developmental pattern.

To give a comprehensive idea about economic botany and its importance in human
welfare.

To provide knowledge on general account, cultivation, propagation and uses of
common Crops.

Course Outcomes:

Unit-1:

The ability to examine the internal anatomy of plant systems and organs.

Develop a critical understanding of the evolution of the concept of organization of
shoot and root apex.

Evaluate the adaptive and protective morphological systems of plants.

Be able to know the origin and evolution of crops and the importance of wild relatives
in crop improvement.

Develop a basic knowledge on germplasm and the basics for their conservation.

Have an understanding of plants as a source of food, beverages, spices, and materials
and its application in human welfare.

Learning Outcomes: Students will learn about the plant tissues and their anatomical
structures. They will also learn about adaptive modifications in plants to adjust at different
environments.

Introduction and scope of Plant Anatomy: Applications in systematics, forensics and
pharmacognosy.

Tissues: Classification of tissues; Simple and complex tissues (no phylogeny); cyto-
differentiation of tracheary elements and sieve elements; Pits and plasmodesmata;
Cell wall ingrowths and transfer cells, adcrustation and incrustation, Ergastic
substances.

Adaptive and Protective Systems: Epidermal tissue system, cuticle, epicuticular
waxes, trichomes (uni-and multicellular, glandular and non-glandular: two examples
of each), stomata (classification); Anatomical adaptations of xerophytes and
hydrophytes.



Unit-I1:

Learning Outcomes: Students will learn about the leaf anatomical components. They will
also learn about the organization of root and shoot system in plant.

Leaf: Anatomy of dicot and monocot leaf, Kranz anatomy.

Stem: Organization of shoot apex (Apical cell theory, Histogen theory, Tunica
Corpustheory, continuing meristematic residue, cyto-histological zonation); Types of
vascular bundles; Anatomy of dicot and monocot stem. Vascular Cambium:
Structure, function and seasonal activity of cambium; secondary growth in stem
(normal and anomalous). Root Stem transition.

Root: Organization of root apex (Apical cell theory, Histogen theory, Korper-Kappe
theory); Quiescent center; Root cap; Anatomy of dicot and monocot root;
Endodermis, exodermis and origin of lateral root. Secondary growth in roots

Unit-III:

Learning Outcomes: Students will learn about the plant domestication and cultivation of
important crop plants.

Origin of Cultivated Plants: Concept of Centers of Origin, their importance with
reference to Vavilov’s work. Examples of major plant introductions; Crop
domestication and loss of genetic diversity; evolution of new crops/varieties,
importance of germplasm diversity.

Cereals: Cultivation and brief account of Wheat, Rice and millets.

Legumes: General account, importance to man and ecosystem.

Sugars & Starches: Morphology, cultivation and processing of sugarcane, products
and by-products of sugarcane industry. Potato — morphology, cultivation, propagation
& uses.

Unit -1V:

Learning Outcomes: Students will learn about the important timber, spice, oils and fats and
drug yielding plants.

Timber plants: General account with special reference to teak and pine. Fibers:
Classification based on the origin of fibers, Cotton and Jute (morphology, extraction
and uses).

Spices: Listing of important spices, their family and part used, economic importance
with special reference to fennel, saffron, clove and black pepper Beverages: Tea,
Coffee (morphology, processing & uses).

Oils & Fats: General description, classification, extraction, their uses and health
implications groundnut, coconut, linseed and Brassica (Botanical name, family &
uses)

Drug-yielding plants: Therapeutic and habit-forming drugs with special reference to
Cinchona, Digitalis, Papaver and Cannabis



Practical:

1. Epidermal system: cell types, stomata types; trichomes: non-glandular and glandular.

2. Root: monocot, dicot, secondary growth.

3. Stem: monocot, dicot - primary and secondary growth (normal and anomalous);
periderm; lenticels.

4. Leaf: isobilateral, dorsiventral, C4 leaves (Kranz anatomy).

5. Ecological anatomy.

6. Cereals: Rice (habit sketch, study of paddy and grain, starch grains).

7. Legumes: Soya bean/moong bean/black gram, Groundnut, (habit, fruit, seed structure,
micro-chemical tests).

8. Spice and Beverages: clove, black pepper, Tea (plant specimen, tea leaves), Coffee (plant
specimen, beans).

9. Fiber-yielding plants: Cotton (specimen, whole mount of seed to show lint and fuzz;
whole mount of fiber and test for cellulose), Jute (specimen, transverse section of stem,
test for lignin on transverse section of stem and fiber).
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