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Course Objectives:

I Aware various plant familics and its economic importance.

2. Getknowledge on structure and developa.ent ot plant embrye

3. Tostudy about basics of enibry ology and reproduction in Angicspeim.

Course Outcome:

At the end of the course, learners will be able to:
| Learn the internal structure of plants. 1t will enhance the basic understanding of organization ot plant body by cells

and tissues,
2. Understand the dynamic mechanism of plant pollination, fertilization and development.
3. Hands on training on sectoin cutting. preparation of slides.

Studetit Learning Outcomes (SLO):

Students will learn:

| .complete details about the structures, development of embryo at different stages including gametogenesis,
fertilization, and implantation.

2. correlate between the embryvological structure and its significance.

3. Demonstrate activities on the cametogenesis. fertilization,

4. Understand the diversity ol angiosperms.

5. Understand the comparative account among, the families ol asigiosperms.

6. Know the economic importance of the angiosperm plants.

Unit Syllabus Periods

Meristematic and permanent tissues: Types ol meristems, Organization of Root and
Shoot apex, Simple and complex tissues, Special type of tissues. Structure of dicot and
monocot root, stem and leaf Kranz anatomy. Pits and plasmodesmata. Wall ingrowths and
transfer cells. Hydathodes, cavities, lithocysts und laticefers. lntemcuon of root wnh

microbes. %
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Secondary Growth: Vascular cuml)ium-slruclurj-_ function and seasonal activity.
Secondary growth in root and stem, wood (heartwood and sapwood). Anomalous
structures. Adaptive and protective systems: Epidermis, cuticle, stomata; General account
of adaptations in xerophytes and hydrophytes. Dendrochronology. Senescence in P'ﬂf’FS" #
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Embryology: History and Importance of embryology, Structure of flower, anther and
pollen, Micro-sporogenesis and Mega-sporogenesis; structure and types of ovules; Types

oo < wer
of embryo sacs, organization and ultra structure of mature embryo sac. Concept ofﬂo
as a modified shoot. &
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Pollination and fertilization : Types of Anthers and pollen, Pollination mechanisms and
adaptations; Pollen pistil interaction, Double fertilization; Post fertilization changes, seed 7
structure appendages and dispersal mechanisms. Palynology and Scope (2 brief account). f
Self incompatibility. s

UNIT- IV IoRmer ok Fivad (R 31k G @ @i, WA sl 318 3, IR —

R WER B | BRNus ok Brefaes, Riesiaria gRed, 'eﬁﬁ AT YT
WW,WWWQ#WWWBWW|§M| we

N

Endosperm & embryo : Endosperm types, structure and functions; Dicot and monocot
embryos; Embryo- endosperm relationship, Nutrition of embryo, Unusual features in
Embryo and Endosperm, Apomixis and polyembryony, Definition, types and practical
applications In-vitro fertilization. mode of vegetative Propagation. ::
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Reference Books-

i Bhojwani, S.S & Bhatnagar. S.P°. (2011) Embryology ol Angiosperms. Vikas Publication House Pyt (‘
Ltd. New Delhi. 5th l.dition.

2 Fahn, A. (1974) Plant Anatomy. Pergmon Press, USA.

o

Mahenshwari, P. Introduction of embryology of Angiosperms. Tata magrohill publication
com. (1971)

4 Pandey, B.P. plant anatomy S.Chand & company (1986)

5 Pandey S.N. and Chaddha A., Plant anatomy and embryological development publishing house Pvt. Lid
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Il be able to recongnize the different type of tissues system.
Il be acquainted with the internal structure of plant root, stem and leaf..

3. Students will learn the technique of section cutting and slide preparation.

Periods
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Unit Syllabiis
. Study of meristems through permanent slides and photographs.
2. Study of Tissue (parenchyma. collenchyma and sclerenchyma); Macerated xylary
clements, Pholem (Permanent slides, Photographs).
3. Study of Munocotstem: Maize (Zea mays); Dicot stem: sunflower (Helianthus):
Secondary growth: Helianthus.
4. Study of Monocot root: Maize (Zca mays); Dicot stem: sunflower (Helianthus):
Secondary growtli: Flelanthus.
5. Study of Dicot and Monocut leal
6. Study of anumalous structure in Achyranthes. isoerhaavia, Nyctanthes through section
cutting.
o 7. Study of xerophyte (Nerium leaf) and Hydrophytc (Hydrilla stem). Plants. .
UNIT Y g Study of anther (young and mature), tapetum (amoeboid and secretory) through S0
Permanent slides/ pictures.
9. Study of female gametophyte polygonum (monosporic) type of embryo sac development
through permanent slides/photographs..
10. Study of mature egg apparatus through slides/photographs.
11, Demonstration of different types of Pollination and seed dispersal.
12. Study of percentage germination of pollen grain in a given medium.
13. Demonstration of pollen germination,
14. Types of ovules in planis and placentation through wemporary slides/photographs/
permanent slidc.
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Course Objectives:

I Understanding the industry based on plant.

2. Determination of the characters of different wood.
3. Understand sugar and jaggery industries.

~J

Course Outcome:
I This course will provide knowledge on plants and their parts used in various industries.
2. Students will get an idea 1o establish plant based natural product industry.

3. This course will make the students self-reliant.

Student Learning Outcomes (SLO):

I. To understand Plants in Timber Industry.

2. To understand Leaf Bascd Industrics.

3. To understand Flower based Industries.

4. To understand Fruits and Scedsbased Industries , Daal Industry & Oil Industry.
5. To understand Grants and funding provider organizations of India.

Unit Syllabus

Periods

Plants in Timber Industry: Timber yielding trees of India and their products (Shisham,
Sal, Teak, Deodar, Babool). Bamboo and Cane Industry. Kattha Industry. Paper Industry. 4
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Leaf Based Industries - Utility products of leal” (Palash, Banana). Tea Industry
(Production ol various types of tea). Leal oif Industry (Mint, Camphor, Neem. Tulsi,
Eucalyptus and femon gruss). Leaves used as spices ikasoori Methi, Pudina, Curry Patta,
Onion, Tejpatat indive (Ncel) Industry. €
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Flower Bascd Indusiries- Perfume product f Gulab. Jasmine,
(Food and Holi colors). Raw Material for fermentation (Mahua). Drugs obta

flowers. &t
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Fruits and seedsbased Industries - : Jams, jellies, Juice, Sauce and Pic
yabean), Starch, Glucose, and Dextrose

Daal Industry, Edible Oil Industry (Groundnut, So

Industry. Drugs obtained from fruits and seeds. Z¥

UNIT - 1V (e iy ooy SaT — o, o, oYl, W, Jmar | el 3ie_arel e |

wra e S (Emee) ik W) | werd, el 3R et gar 1w T4

A @ g @9 arell ulAar | Ly

Other parts of plants based Industries - : Sugar and Jaggery Indu

Agarbatti stick making industry, project propusil preparation for estab

industry, Grants and funding provider organizations of India. Bu_ll_be_[l_@_ll}_‘”"y-*’f _ 15
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Reference Books-
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| Gerald E Wickens Economic Botany, Principles and Practice, Kluver Academic publishers (2011)

Kocchar, S.L. Economic Botany, Cambridge University Press, UK (2016)
y Hill Publisher (1986).
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Lourse OQutcome:

L. Student will be able to recongnize the difTerent part of plants used in plant-based industries.

2. T'his course will provide practictical knowledge to establish small or large scale plant based industries.

Unit

Syllabus

Periods

UNIT 1-V
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. Preparation of Holi color's from locally available flowers

. Preparation of food colors from locallay available flowers.

. Perfume extraction process by distillation method.

Preparation and prescrvation techniques of jams. jellics and pickles.
. Extraction and preservation of juices (lemon and orange etc.)

. Preparation of different types of teas (Tulsi tec, ‘emon tea etc)
Identification, collection and extraction of oil ¥iclding leaves.
_Identification, collection and specimen preeparation of leafy spices.

0. Visit to any plant based industry.
1. Herbarium preparation of dil ferent part of plant used in various industries.

Hands on trainine for preparation fo "Douna and Pattal” using palash and Banana leaves.
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