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Semester-111
DSC-3 PLANT ANATOMY AND DEVELOPMENTAL BIOLOGY

Course: Plant Anatomy and Developmental Course code: 21BSC3C3BOL
Biology

L-T-P per week: 4-0-0 No of credits: 04

Internal Assessment: 40 marks Semester end Examination: 60 marks
Total contact hours: 56 hrs

COURSE OUTCOMES:

On completion of this course, the students will be able to:

1. Observation of variations that exist in the internal structure of various parts of a plant and
as well as among different plant groups in support of the evolutionary concept.

2. Skill development for the proper description of internal structure using botanical terms,
their identification, and further classification.

3. Induction of the enthusiasm on the internal structure of locally available plants.

4. Understanding various levels of organization in a plant body with an outlook in the
relationship between the structure and function through comparative studies.

5. Observation and classification of the floral variations from the premises of the college and
house.

6. Understanding the various reproductive methods sub-stages in the life cycle of plants

7. Observation and classification of the embryological variations in angiosperms.

8. Enthusiasm to understand evolution based on the variations in reproduction among plants.

UNITS COURSE CONTENT

Hrs

ANATOMY

Unit-1 ANGIOSPERM ANATOMY, PLANT CELL STRUCTURE AND TISSUES

Introduction, objective and scope of Plant Anatomy, Plant cell structure — nature of
plant cell wall.

Tissue and tissue systems - meristematic tissue, permanent tissue and secretary
cells.

Classification of meristem: (apical, intercalary and lateral), primary and secondary
meristem.

Apical meristem: Theories on organization of meristem (apical cell theory, Tunica-
Corpus theory, histogen theory and Korper-Kappe theory), quiescent centre, Root
cap.

Evolution and concept of organization of shoot apex (Apical cell theory, Histogen
theory, Tunica Corpus theory continuing meristematic residue, cytohistological
zonation).

12 hrs




Unit-2 MORPHOGENESIS AND DIFFERENTIATION 12 hrs
Morphogenesis in plants - Differentiation of root, stems and leaf.
Types of vascular bundles and Vascular cambium, Origin, development,
arrangement and diversity in size and shape of leaves.
Structure of Dicot root: primary and secondary structures (Tridax/Sunflower),
Structure of monocot root (Maize).
Structure of Dicot stem: Primary and secondary structures (Tridax/Sunflower),
Structure of Monocot stem (Maize), Nodal anatomy.
Structure of Dicot leaf: primary structure (Tridax/Sunflower), primary structure of
Monocot leaf (Maize), Stomatal types. Anomalous secondary growth:
Bougainvillea, Boerhaavia (dicot stem) Dracaena (monocot stem)
Applications in systematics, forensics and Pharmacognosy.
DEVELOPMENTAL BIOLOGY

Unit-3 Morphogenesis and Differentiation 12 hrs
Shoot Apical meristem (SAM): Origin, structure and function, Cytohistological
zonation and Ultrastructure of meristems. Organogenesis: Differentiation of root,
stem, leaf and axillary buds, bud dormancy
Mechanism of leaf primordium initiation, development and Phyllotaxis (Diversity in
size and shape of leaves)
Structure and function of root apical meristem (RAM): Root cap, quiescent centre
and origin of lateral roots.
Transition from vegetative apex into reproductive apex
REPRODUCTIVE BIOLOGY

Unit-4 Introduction, Scope and contributions of Indian embryologists: P. Maheswari, B G L | 10 hrs
Swamy, P.Maheshwari, M.S. Swaminathan and K.C. Mehta.
Microsporangium: Development and structure of mature anther, Anther wall
layers, Tapetum -types, structure and functions and sprogenous tissue.
Microsporogenesis - Microspore mother cells, microspore tetrads, Pollinia.
Microgametogenesis — Formation of vegetative and generative cells, structure of
male gametophyte. Pollen embryosac (Nemec phenomenon).

Unit-5 Megasporangium — Structure of typical Angiosperm ovule.Types of owvule- | 10 hrs

Anatropous, Orthotropous, Amphitropous, Circinotropous. Megagametogenesis —
Types of development of Female gametophyte/embryosac- monosporic- Polygonum
type, bisporic — Allium type, tetrasporic - Fritillaria type. Structure of mature
embryosac.

Pollination and fertilization: Structural and functional aspects of pollen, stigma
and style. Post pollination events; Current aspects of fertilization and Significance of
double fertilization, Post fertilization changes.




Endosperm — Types and its biological importance. Free nuclear (Cocos nucifera)
cellular (Cucumis), helobial types. Ruminate endosperm.

Embryogenesis — Structure and composition of zygote, Dicot (Capsella bursa-
pastoris) and Monocot (Najas) embryo development. A general account of seed
development.
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P“,‘\fct)'ca' EXPERIMENTS
i) Study of the meristem (Permanent slides/ Photographs).
01 ii) Study of Simple Tissues (Parenchyma, Collenchyma, and Sclerenchyma) and Complex
Tissues (xylem and phloem).
Study of the primary structure of dicot root, stem, and leaf (Sunflower) and monocot root,
02 stem, and leaf (Maize)
Study of Normal secondary growth structure in dicot stem and root (Sunflower) and
03 Anomalous secondary growth: Bougainvillea, Boerhaavia (dicot stem) Dracaena (monocot
stem)
Study of trichomes (any three types) and stomata (any three types) with the help of locally
04 available plant materials
Permanent slides of Microsporogenesis and male gametophyte Mounting of Pollen grains of
05 Vinca rosa and Hibiscus and Pollinia of Calotropis
06 Pollen germination (hanging drop method)/Pollen viability test.
Permanent slides of types of ovules, Megasporogenesis & embryo-sac development, and types
07 of placentation: Axile, Marginal and Parietal types. Sectioning of the ovary, for the studied
types of placentation
08 Mounting of the embryo: Chilli/Mustard, Mounting of endosperm: Cucumis/Croton
09 Study of histochemical localization of proteins/ carbohydrates
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, color, aperture etc.
10& 11 b) Pollen germination of different pollen grains and calculates the percentage of germination.

c) Calculating the percentage of germination of one particular type of pollen grain collected
from different localities/ under different conditions.

d) Study of placentation of different flowers.




e) Any other relevant study related to Anatomy / Embryology.
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