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MORPHOLOGY, TAXONOMY AND ECONOMIC BOTANY

UNIT-Il : TAXONOMY

Binomial nomenclature, Systems of classification — Bentham & Hooker; Engler&Prantle. Merits
and demerits of natural systems of classification. Herbarium- Preparation and advantages.
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Monochlamydeae: Amaranthaceaeand Euphorbiaceae.
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UNIT-V : ECONOMIC BOTANY

A brief study of the economic importance of the following plants:
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Cotton,Jute. Spices- Cardamom, Clove. Oil yielding crops - Groundnut, Sesamum
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BINOMIAL NOMENCLATURE
Definition

Binomial nomenclature is a binomial system of naming a species. A binomial
name is comprised of two parts, i.e. the generic name (genus name) and the specific
name (or specific epithet, in botanical nomenclature). It is often in a Latinized
form. Synonyms: binominal nomenclature; binary nomenclature; two-term naming
system.

What is Binomial Nomenclature in Biology?

In biology, binomial nomenclature is essential to integrate the naming system
across life sciences and therefore assign one particular unique name identifier for a
particular species across different languages. Binomial nomenclature is used especially
by taxonomists in naming or identifying a species of a particular organism. It is used to
come up with a scientific name for a species that is often based in Greek or Latin
language. Although Latin is now a defunct language, the naming of organisms is still
being used in this language.

The scientific name of a species that is set by binomial nomenclature entails two
parts: (1) generic name (genus name) and (2) specific name (or specific epithet). In this
regard, the scientific name is also referred to as the binomial name (or simply, binomial
or binomen). The generic name is the taxonomic genus. A genusis a rank in the
classification system that is generally below the family and above the species level. It is
comprised of species with common attributes. These attributes may be based on
structural similarities or on phylogeny. The second part of the binomial name is the
specific name. In botanical nomenclature, the second part is particularly referred to as
the “specific epithet”. The second name (the specific name or the specific epithet) sets a
particular species apart from the rest of the species within the genus.

Who Came up with Binomial Nomenclature?

Carl Linnaeus, the father of modern taxonomy and methods of classification, was
the one who formalized the binomial nomenclature as the modern system of naming
organisms. He designed the system so as to differentiate species from one to the other.
In his book, Systema Naturae, he described and classified thousands of species of plants
and animals. Soon, he had to track his classifications and to do that he came up with a
concise naming system leading to the several binomial labels of species that he
consistently used in his work, and eventually were applied and popularized in the
scientific community. Although Carl Linnaeus was credited for the modern two-term
naming system, his work was largely influenced by that of Gaspard Bauhin, together
with his brother, Johann Bauhin. The Bauhin brothers were using the binomial
nomenclature almost 200 years earlier. Many of the generic names introduced by them
were adopted by Linnaeus.



How does Binomial Nomenclature Work?

Binomial nomenclature proved to be essential in the scientific community.
Through this system, taxonomists from all around the world can identify a species in
unison. Unlike the common names that can differ from one language to another, a
scientific name proved to be more consistent. Not only will scientists and taxonomists
evade inconsistency issues but they can also have an idea of the genus through which a
species belongs, and therefore, have an idea of the attributes that members of the genus
share. Thus, it is not surprising that the scientific community continues to adopt a
naming system to this day.

The International Code of Zoological Nomenclature (ICZN) is the widely accepted
code in the naming of animal species. (Ref.2) They are responsible for determining the
proper framing of binomial names and what to do in case of name conflicts. They
provide guidelines for the proper citation of animal binomial names.

The International Code of Nomenclature for algae, fungi, and plants (ICNafp) is the
code that sets the botanical names of plants, including algae and fungi. It is formerly
known as the International Code of Botanical Nomenclature. (Ref.3) As for bacteria and
viruses, the widely accepted governing naming systems are the International Code of
Nomenclature of Bacteria (ICNB) and the International Committee on Taxonomy of
Viruses (ICTV), respectively.

These governing systems or codes operate independently of one another. ICZN,
for instance, operates independently of the other binomial nomenclature ruling body,
like ICNafp. Because of this, they could use generic names for animals that are already in
use for plants. Thus, there are instances when the genus of a plant is encountered in
animals although the two species are obviously unrelated phylogenetically.

Tautonym, where the generic name and the specific name are the same, is not
allowed in ICNafp. However, it is permitted in ICZN.
The main objective of these codes is to provide a name that can be consistently used for
a species that is perceptible. Animals, for example, that are within the confines of
mythology will, therefore, fail to meet the criteria of being given a scientific name.

Binomial Nomenclature Examples

An example isYucca filamentosa, a plant of the Yuccagenus and the
unique filamentosa species. When applying the binomial nomenclature system, the
name of the species is written in italics or enclosed within the quotation marks (” “). The
genus name begins in capital letter whereas the specific epithet, in small letter. The
genus may also be written by abbreviating it to its initial letter. For instance, based on
the previous example, Yucca filamentosa abbreviated to Y. filamentosa. The name given
to a particular species is called a binomial name or scientific name.



Below is the list of some examples of common names and their binomial names:

Apple - Pyrus maleus

Lemon - Citrus limonium

Maize - Zea mays

Potato - Solanium tuberosum
Watermelon - Citrullus vulgaris

Carrot

- Daucas carota
Banana - Musa paradiscium
Pineapple - Ananus sativus
Orange - Citrus aurantium

Wheat - Triticum aestivum

BENTHAM AND HOOKER'S CLASSIFICATION OF PLANTS

The outline of Bentham and Hooker's classification of plants is given below. The seeded

plants are divided into three classes Dicotyledonae,Gymnospermae and
Monocotyledonae
Seedc]l plants
1
Class 1 Class 11 Class 111
Dicotyledonae Gymnospermae Monocotyledonae
3 families 7 Senesand 34 families
L. Gne?ﬂceac Serics ; Epigynae | | Series: Calycinae
2. Coniferae and Family: Musacese Family: Arecacese
3. Cycadaceae
Sub-class 1 Sub-class 2 Sub-class 3
Polypetalae Gamopetalae Monochlamydeae
8 series and 36 families
Series (i) Thalamiflorae Series & Inferae e - VT et vales
6 orders and 34 families 3 orders and 9 familics Family: Euphorbiaceae

Order: Malvales
Family ;: Malvaceac
Series (i) Disciflorae
4 orders and 23 families
Series (ii) Calyciflorae
5 orders and 27 families
Order: Rosales
Family: Fabaccac

Order: Rubiales
Family; Rubiaceae

Order: Asterales

Family: Asteraceae

Series (1) Heteromerae
3 orders and 12 families
Series (111) Bicarpellatae
4 orders and 24 families

Order ; Polemoniales
Family : Solanaceae

Outline of Bentham and Hooker’s classificiation of plants

George Bentham and J.D. Hooker.
Bentham and Hooker's classification of plants



t is a natural system of classification and is based on important characters of the
plants. Even today this system is being followed in India, United Kingdom and several
other Commonwealth countries. It is also used in a number of herbaria and botanical
gardens all over the world. It is a well known and widely accepted classification of
seeded plants. It was proposed by two English botanists George Bentham (1800-1884)
and Sir Joseph Dalton Hooker (1817-1911).

Their system of classification was published in 'Genera Plantarum' in three
volumes and they had described 97,205 species of seeded plants in 202 orders (now
referred to as families). In Bentham and Hooker's classification of plants, the present
day 'orders' were referred to as 'cohorts' and 'families’ as 'orders'.

The outline of Bentham and Hooker's classification of plants is given below. The
seeded plants are divided into three classes 'Dicotyledonae,Gymnospermae and
Monocotyledonae.

Class I Dicotyledonae

Seeds of dicotyledonous plants contain two cotyledons. Leaves show reticulate
venation. Flowers are tetramerous or pentamerous having four or five members in
various floral whorls respectively. It includes three sub-classes ' Polypetalae,
Gamopetalae and Monochlamydeae.

Sub-class L.Polypetalae

Plants having flowers with free petals come under polypetalae. The flowers are
with distinct calyx and corolla. It is further divided into three series - Thalamiflorae,
Disciflorae and Calyciflorae.

Series (i) Thalamiflorae

It includes plants having flowers with dome or conical thalamus. Ovary is
superior. Thalamiflorae includes 6 orders and 34 families. The family Malvaceae is
placed in the order Malvales
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Series (ii) Disciflorae
It includes flowers having prominent disc shaped thalamus below the ovary.
Ovary is superior. Disciflorae is divided into 4 orders and 23 families.

Series (iii) Calyciflorae

It includes plants having flowers with cup shaped thalamus. Ovary is superior or
inferior sometimes half inferior. Calyciflorae includes 5 orders and 27 families. The
family Fabaceae is placed in the order Rosales.



Sub-class 2. Gamopetalae

Plants having flowers with petals, which are either partially or completely fused
to one another are placed under Gamopetalae. The sepals and petals are distinct.
Gamopetalae is further divided into three series ' Inferae, Heteromerae and
Bicarpellatae.

Series (i) Inferae
The flowers are epigynous and ovary is inferior. Inferae includes 3 orders and 9
families. The family Rubiaceae is placed in the order Rubiales and Astraceae in Astrales.

Series (ii) Heteromerae
The flowers are hypogynous and ovary is superior with more than two carpels.
Heteromerae includes 3 orders and 12 families.

Series (iii) Bicarpellatae
The flowers are hypogynous and ovary is superior with two carpels only.
Bicarpellataeincludes 4 orders and 24 families.eg. The family Solanaceae

g/ A

Sub-class 3. Monochlamydeae or incomplete

Plants having flowers with single whorl of perianth are placed under
Monochlamydeae. Flowers are incomplete. The sepals and petals are not distinguished
and they are called perianth. Tepals are present in two whorls. Sometimes both the
wholrs are absent. Monochlamydeae includes 8 series and 36 families. The family
Euphorbiaceae is placed in the series unisexuales.

> Series I Curvembryeae: embryo curved round the endosperm, ovule usually
one. Family amrantaceae, chenopodisceae, polygonacy

> Series II Multiovulatae aquaticae: aquatics with numerous ovules. Family
podostemaceae.



» Series III Multiovulatae terrestris: terrestrial plants with numerous ovules.
Family Nepenthaceae.

» Series IV Microembryeae: embryo very small in copious endosperm. Family
Monimiaceae/chloranthaceae.

» Series V Daphnales: ovary usually with one carpel and single ovule. Family
Proteaceae.

» Series VI Achlamydosporeae: overy usually inferior, unilocular and one to
three ovules. Family Loranthaceae.

» Series VII Unisexuales: flowers unisexual. It includes 9 orders: Family
Euphorbiaceae. Unisexual flowers

» Series VIII Ordines anomaly: uncertain relationship.

Class Il Gymnospermae
The members of this class have naked ovules or seeds. Ovary is absent and
gymnospermae includes three families ' Gnetaceae, Coniferae and Cycadaceae.

Class III Monocotyledonae

Seeds of monocotyledonous plants contain only one cotyledon. Leaves show
parallel venation. Flowers are trimerous having three members in various floral whorls.
The plants have fibrous root system. The Monocotyledonae has 7 series and 34 families.
The family Musaceae is placed in the series Epigynae and Arecaceae in Calycinae.

spikelet

rachilla

Figure 8.21. Gramineae: one plant, scheme of spikelet and flower diagram.
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Series I Microspermae: ovary inferior, seeds very small. It includes 3 orders:
Family Orchidiaceae
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L X4

Series II Epigynae: ovary usually inferior, seeds large. Family
Scitaminae/Musaceae

X/
°

Series III Coronarieae: perianth petaloids, ovary superior. Family Liliaceae
Perianth petaloids,

X/
°

Series IV Calyciane: perianth sepaloid, ovary superior. It includes 3 Orders:
family Juncaceae, palmae 1. Perianth sepaloid 2. Ovary superior
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Series V Nudiflorae: perianth mostly lacking, ovary superior. Family
Lemnoceae, typhaceae

Series VI Apocarpeae: carpels free. Family Naidaceae

Series VII Glumaceae: perianth small, scale-like or chaff. It includes 5 orders:
Family Cyperaceae, Poaceae etc.

Merits of Bentham and Hooker's classification of plants

1.

Bentham and Hooker's classification is the most natural system, based on actual
examination of specimens.

The description of plants is quite accurate and reliable.

As it is easy to follow, it is used as a key for the identification of plants in Kew
herbarium and several other herbaria of the world.

Although this system is natural, most of the aspects of this system show affinity
to modern concepts of evolution. For example, theorder Ranales, which is the
first order in the arrangement of plants, has been given a primitive position in
this system. Recent taxonomic findings also indicate that the members of Ranales
are the most primitive living angiosperms.

The placement of monocotyledonae after the dicotyledonae also appears to be in
accordance with the evolutionary trends.

Demerits of Bentham and Hooker's classification of plants

1.

The placement of Gymnospermae in between dicotyledonae and
monocotyledonae is an error.

Several important floral characters have been neglected in this system.

Advanced family Orchidaceae has been considered as primitive among
monocotyledons and it is placed in the beginning of the system.

In this system, some closely related families have been separated and placed
under different groups. For example, all the families of series Curvembryeae of
Monochlamydeae are related to Caryophyllaceae of series Thalamiflorae of
Polypetalae, but they are separated.

5.Unrelated families have been grouped nearer. For example, Podostemaceae of
series Multiovulatae aquaticae of Monochlamydeae deserves a place in Rosales of
the series Calyciflorae of Polypetalae. Similarly Laurineae of series Daphnales of
Monochlamydeae deserves a place in Ranales of the series Thalamiflorae of
polypetalae. Thus, two unrelated families Podostemaceae and Laurineae are
grouped nearer.



ENGLER AND PRANTL’S SYSTEM OF CLASSIFICATION:

5

Adolph Engler Karl Prantl

1833-1930 I18349-1893

Salient features of classification system:

1. Engler and Prantl produced the monumental Die Naturlichen Pflanzenfamilien
between 1887-1915.

2. Original classification was ,natural” and based on many characters

3. By 1915 their system had a phylogenetic flavor with simple plants listed first and
progressing to more complex plants.

4. Engler - Prantl classification system became the standard to arrange herbaria
and floras by early 20th century

5. They stressed that “simple” flowers - that is with few or no parts - were
“primitive”e.g., “Amentiferae” - a group with reduced flowers were considered
primitive

Engler and Prantl’s System of Classification:

Adolf Engler (1844-1938), a German botanist who served as Professor of Botany
in the University of Berlin for thirty years and director of Botanical Gardens from 1889
to 1921. His phylogenetic system of classification was first published as a guide to the
botanical garden of Breslau in 1892. Later on the system expanded in a monumental
work called “Die Naturlichen Pflanzebfamilien” with means for the identification of the
genera of whole plant kingdom. This publication continued with 23 volumes, many
supplements, syllabi and revisions from 1895 to the present day. They have classified
303 flowering families in their classification system. This system has been the dominant
one of the plant classification in most of the scientific world since 1900. Most of the
prominent herbaria of the world are arranged according to this system. This great work
was completed in the collaboration of his associate worker Eugen Prantl (1849-1893).
According to this system the families were arranged in accord to the increasing
complexity of the flower, fruit and seed development.



Division: Embryophyta (Siphonogama)

Sub-division:Gymnospermae  Sub-division: Angiospermae

Class: Monocotyledonae Class: Dicotyledonae
(includes 11 orders 45 families) (includes 44 orders)

| |

Archichlamydeae Metachlamydeae
(Apetalae) (Sympetalae)

(i) Corolla polypetalous (i) Corolla Gamopetalous
(ii) Perianth single or double (ii) Perianth in two whorls
(n

i) Includes 33 orders 201 families (iii) Includes 11 orders 57 families

Figure 5.7: Outline of Engler and Prantl classification

The general outline of the system proposed by Engler and Prantl is given below:

1. This system is based on Eichler"s system, who was the first person to propose
evolutionary system of classification.

2. It is an evolutionary system proposed subsequent to the acceptance of Darwins
Theory of evolution, based on the assumption that the flowering plants where perianth

is absent are evolutionary primitive.

3. The Gymnosperms are considered to be more primitive and hence were placed
before Angiosperms.

4. The Monocotyledons precede the Dicotyledons, an idea which gets little support from
recent work on fossil data. They never thought that the former group is derived from

the latter.

5. The class Dicotyledoneae was divided into two subclasses namely, Archichlamydeae
and Metachlamydeae or Sympetalae

6. Flowers without perianth (achlamydeous), or those with one whorl of perianth
(monochlamydeous) were considered to be primitive; and those with two-whorled
perianth, distinguished into sepals and petals, as advanced.

7. Unisexual flowers were considered to be more primitive than bisexual ones.

8. Chalazogamy was considered to be more primitive character.

9. Epigynous condition is more advanced than hypogynous condition.

10. Apocarpy is regarded as a primitive feature and syncarpy as an advanced feature.

11. The evolution of angiosperms is regarded as polyphyletic.



12. The families, such as Casuarinaceae, Salicaceae. Betulaceae, Fagaceae, etc. with
naked unisexual flowers and syncarpous gynoecia are placed before families, such as
Magnoliaceae and Ranunculaceae.

13. The Polypetalae and Monochlamydeae were unified under the single group
Archichlamydeae, while Metachlamydeae include those families with sympetalous
corollas.

14. Flowering plants were divided comparatively in large groups on the basis of few
characters and several allied families were separated.

15. The Monocotyledons start with the Pandanales which include those families devoid
of, or with a very imperfect perianth. The Pandanales are now considered a very
advanced group.

16. The Monocotyledons end with the Orchidaceae, a family highly advanced advanced,
but certainly not advanced over grasses Graminae.

17. Monochlamydeae is completely abolished as such and families are distributed in the
large Series called Archichlamydeae.

18. The Engler and Prantl system dominates over all the previous natural systems of
classification, but certainly is based on these systems.

19. It is based on the increasing complexity of plant parts particularly essential whorls
of flowers.

20. Most primitive type of flowers has no perianth; in the next evolved type, two whorls
of perianth then in highest evolved type there are two whorls of perianth in latter case
two whorls are indistinguishable (Homochlamydous) or distinguishable
(Heterochlamydous).

21. Gamopetalous condition considered more advanced than the polypetalous condition
and the monocotyledons are primitive and placed before the dicotyledons.

22. Indefinite number of stamens and carpels are primitive to a definite number of
stamens and carpels.

23. Monocotyledons have been classified into 11 orders and 45 families where as
Dicotyledons classified into 44 orders and 258 families.

24. Dicotyledonae begins with family Casuarinaceae and ends in Compositae.
Merits and Demerits of Engler and Prantl’s System of Classification:
» According to this system, the large artificial group of Bentham and Hooker"s
system,the Monochlamydeae has been completely abolished, and its families

have been distributed among the related forms with free petals in the large
series of this (Engler"s) system, the Archichlamydeae.
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>

>

The Sympetalae of this system corresponds to the Gamopetalae of Bentham and
Hooker"s system. In this system the Gymnosperms are treated separately

The families with inferior ovary have been treated in the last, both in
Archichlamydeae and Sympetalae. The advancement is marked from the

hypogyny to complete epigyny.

Engler considered the orchids to be more highly evolved than the grasses.

Demerits:

>

In this system the Amentiferae or catkin bearers, (e.g., Salicaceae, Juglandaceae,
Betulaceae, etc.) have been regarded as most primitive and precede petaliferous
families, (e.g. Ranunculaceae and Magnoliaceae).

The Amentiferae are a reduced rather than a primitive group.

According to Bessey and others the polypetaly was earlier, and apetaly was
derived from it through modification.

The acceptance of the derivation of dichlamydeous flowers (perianth in two
series) from monochlamydeous ones (perianth in single series) is objectionable.

Derivation of parietal placentation from axile placentation.
Derivation of free-central placentation from parietal placentation.
Derivation of bisexual flowers from unisexual flowers.

Derivation of entomophily from anemophily

In this system Monocots have been considered to be more primitive than Dicots,
which does not correspond to the present day knowledge.

PREPARATION OF HERBARIUM SPECIMENS

Definition:

A Herbarium is defined as a collection of plants that usually have been dried,

pressed, preserved on sheets and arranged according to any accepted system of

classification for future reference and study.

In fact, it is a great fileting system for information about plants, both primary in

the form of actual specimens of the plants, and secondary in the form of published

information, pictures and recorded notes.
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Methods of preparation of herbarium specimens:

The preparation of a herbarium involves:

(i) Field visits,

(ii) Collection of specimens

(iii) Drying,

iv) Mounting on a herbarium sheet,

(v) Preservation,

(vi) Labelling and

(vii) Proper storage.

(a) Field visits and specimen collection:

A complete specimen possesses all parts including root system, flowers and
fruits. Therefore, regular field visits are necessary to obtain information at every stage
of growth and reproduction of a plant species. In the fields, the tools required are
mainly trowel (digger) for digging roots, scissors and knife for cutting twigs, a stick with
a hook for collection of parts of tall trees, a field note book, polythene bag, old

newspaper and magazines.

To avoid damage during transportation and preservation at least 5-G specimens
of a plant should by collected. The collected specimens are transported in a vasculum
(specimen box) to prevent willing, livery collected specimen must be tagged with a field
number and necessary information should be recorded in a field note book
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Figure 11.1 Tools for plant collection and preservation
b) Pressing and drying:

The specimens are spread out between the folds of old newspapers or blotting
sheets avoiding overlapping of parts. The larger specimen may’ folded in ‘N’ or’ W’
shapes. The blotting sheets with plant specimen should be placed in the plant press for
drying. After 24 to 48 hrs the press is opened.

(c) Mounting:

The dried specimens are mounted on herbarium sheets of standard size (41 x 29
cm). Mounting is done with die help of glue, adhesive or cello-tape. The bulky plant
parts like dry fruits seeds, cones etc. are dried without pressing and are put in small
envelops called fragment packets. Succulent plants are not mounted on herbarium
sheets but are collected in 4% formalin or FAA (Formalin Acetic Alcohol).

(f) Preservation:
The mounted specimens are sprayed with fungicides like 2% solution of
mercuric chloride.

(e) Labelling:

Alabel is pasted or printed on the lower right hand corner. The label should
indicate the information about the locality, altitude, habit, date and lime of collection,
name of collector, common name, complete scientific name etc.

(f) Storage:

Properly dried, pressed and identified plant specimens are placed in thin paper
folds (specimen covers) which are kept together in thicker paper folders genus over),
and finally they are incorporated into the herbarium cupboards in their proper position
according to a well known system of classification. In India Bentham and Hooker’s
system of classification is used for’ his purpose. Type specimens are generally stored in
separate and safe places.



Plant Collection
Plant specimen with fl ower or fruit is collected
Documentation of fi eld site data

Certain data are to be recorded at the time of plant collection. It includes date, time, country,
state, city, specifi ¢ locality information, latitude, longitude, elevation and land mark information.

Th ese data will be typed onto a herbarium label.
Preparation of plant specimen

Plant specimen collected from the field is pressed immediately with the help of portable field
plant press. plant specimen is transferred to a standard plant press (12 x 18”’) which between two

outer 12” x 18” frames and secured by two straps.
Mounting herbarium specimen

The standard size of herbarium sheet is used for mounting the specimen (29cm x 41lcm).
specimens are affi xed to herbarium sheet with standard white glue or solution of Methyl

cellulose.
Herbarium label

Herbarium label size is generally 4-5°° wide and 2-3’tall. A typical label contains all in-
formation like habit, habitat, vegetation type, land mark information, latitude, lon- gitude, image

document, collection number, date of collection and name of the collector.
Protection of herbarium sheets against mold and insects

Applycation of 2% Mercuric chloride, Naphthalene, DDT, carbon disulphide. Fu- migation using
formaldehyde. Presently deep freezing(-20,C) method is followed through- out the world.

ll|/Documentation of fi eld site data Certain data are to be recorded at the time of plant
collection. It includes date, time, country, state, city, specifi ¢ locality information, latitude,
longitude, elevation and land mark information. Th ese data will be typed onto a herbarium label.
Preparation of plant specimen Plant specimen collected from the field is pressed immediately
with the help of portable field plant press. plant specimen is transferred to a standard plant press

(12” x 18”) which between two outer 12” x 18” frames and secured by two straps.

Mounting herbarium specimen Th e standard size of herbarium sheet is used for mounting the
specimen (29cm x 41c¢m). specimens are affi xed to herbarium sheet with standard white glue or

solution of Methyl cellulose.

Herbarium label Herbarium label size is generally 4-5>" wide and 2-3’’tall. A typical label
contains all in- formation like habit, habitat, vegetation type, land mark information, latitude, lon-

gitude, image document, collection number, date of collection and name of the collector.

Protection of herbarium sheets against mold and insects Applycation of 2% Mercuric
chloride, Naphthalene, DDT, carbon disulphide. Fu- migation using formaldehyde. Presently
deep freezing(-20,C) method is followed through- out the world.



Advantages of herbarium :

1. Used by the taxonomist to identify the new species

2. Since the specimens are in drying conditions, therefore, can be handled for a long
time
3. The plants are arranged according to the universally accepted system of classification

so easy to identify.

Disadvantages of herbarium :

1. Not accessible to students

2. The students are not able to use herbarium

3. less organizational effort
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UNIT-V: ECONOMIC BOTANY
A brief study of the economic importance of the following plants: Food crop - Ragi and Maize, Forage
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UNIT-IV
RUBIACEAE
Systematic position
% Class :Dicotyledons
% Order :Rubiales
% Family :Rubiaceae
X Genus :Ixora
X Species:coccinea
Distribution of Rubiaceae
@ It is commonly known as Madder or Coffee family. It includes 6000 species and 500 genera. In
India it is represented by 551 species. The members of this family are distributed in tropics, sub-
tropics and temperate regions.
Characters of Rubiaceae
@ Trees or herbs; leaves alternate or opposite; stipules interpetiolar or intrapetiolar, inflorescence
cymose; flowers tetra or pentamerous, hermaphrodite, actinomorphic, epigynous, corolla,
gamopetalous; stamens 4-5; epipetalous, introrse, dithecous; ovary inferior, bilocular with one or
many ovules in each loculus; fruit capsule or berry.
Vegetative characters
Habit
® Mostly shrubs (Gardenia, Ixora, Mussaenda, Hamelia); trees (Morinda, Adina) and a few herbs
(Galium, Rubia).
Root
® Much branched tap root system.
Stem
@ Erect, herbaceous or woody or twinning (Manettia), climbing by hooks (Uncaria), branched,
cylindrical or angular, hairy or smooth.
Leaves
@ Cauline, ramal, opposite or verticillate, simple, entire or toothed, stipulate, stipules bristle like
(Pentas) and leafy (Galium, Rubia), stipules mostly interpetiolar or sometimes intrapetiolar;
unicostate reticulate venation.




Floral characters
Inflorescence
@ Solitary (Gardenia) usually cymose or globose head (Adina), or panicled cyme; may be axillary
(Coffea arabica) or terminal cyme (Mussaenda glabra).
Flower
® Actinomorphic, rarely zygomorphic (some what bilabiate as in Henriquezia), mostly
hermaphrodite, rarely unisexual, epigynous, pedicellate or sessile (Greenia, Randia), bracteate or
ebracteate, complete, tetra or pentamerous, cyclic, variously coloured.
Calyx
@ Sepals 4 or 5, gamosepalous, superior, sometimes one sepal modified into coloured bract like
structure (Mussaenda), valvate.
Corolla
@ Petals 4 or 5, gamopetalous, lobed, generally funnel shaped (Asperula), tubular (Ixora), valvate to
twisted or imbricate, superior.
Androecium
® Stamens 4 or 5, rarely many (Gardenia), epipetalous, alternipetalous, inserted near the mouth of
corolla tube, stamens dithecous, introrse, dehiscing longitudinally, superior.
Gynoecium
@ Bicarpellary, rarely polycarpellary, syncarpous, inferior rarely half inferior (Synaptanthera) or
superior (Paganea), sometimes unilocular (Gardenia) with one too many anatropous ovules in
each loculus, axile placentation (parietal placentation in Gardenia), style one sometimes bifid or
multifid, stigma simple or bilobed.
Floral formula and Floral diagram

Floral formula
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Fruit
@ Capsular (Anatis), berry (Mussaenda, Hamelia, Ixora).
Seed
® Endospermic, sometimes winged.
Pollination
® Entomophilous; ant pollination is well known.
Economic Importance of Rubiaceae
I.Medicinal plants
® Bark of Cinchona officinalis yields an alkaloid called Quinine which is the best remedy for
malarial fever. The roots of Rubia cordifolia are also used as medicine.
I1.Beverage plants
® The seeds of Coffea arabica, C. liberica and
@ C. robusta are roasted and ground to give coffee powder.
I11.0rnamental plants
® Rubia, Hamelia, Gardenia, Ixora, Mussaenda are cultivated in gardens for their beautiful flowers.
ASTERACEAE
Systematic position
% Class :Dicotyledons



% Order :Asterales
X Family :Asteraceae
X Genus :Tridax
X Species:procumbens
Distribution of Asteraceae
e The family is commonly known as Sunflower family. It is the largest family of dicotyledons,
comprising 950 genera and 20,000 species, out of which 697 species occur in India. They are
worldwide in distribution and abundant in tropics and in cold arctic or alpines regions.
Characters of Asteraceae
e Mostly herbs or shrubs or rarely trees; leaves alternate rarely opposite, exstipulate rarely stipulate;
inflorescence capitulum or head surrounded by involucre of bracts; ray and disc florets, flower
tubular or ligulate, flowers bi- or unisexual or outer male or female, pentamerous, actinomorphic
or zygomorphic, caryxpappus, corolla gamopetalous, petal lobes 5, stamens 5, epipetalous,
usually dithecous, filament free and anthers united i.e. syngenesious, introrse, ovary unilocular,
inferior, with basal placentation, style slender stigma bifid; fruit cypsela.
Vegetative characters
Habit
e Herbs (Ageratum, Lactuca, Dahlia, Sonchus), shrubs (Inula, Senecio) rarely trees (Vernonia
arborea and Leucomeris). Many of the plants are xerophytes (Proustia), hydrophytes (Cotula)
some are semiaquatic (Caesulia axilaris).
Root
e Tap root, sometimes modified into tubers (Dahlia).
Stem
e Erect, or prostrate, herbaceous or woody (Artemisia), hairy, sometimes with latex. Stem tubers
are also present (Helianthus); tubers are edible (H. tuberosus); cylindrical; glabrous, solid or
fistular, stem may be leaf-like (Baccharis).
Leaves
e Alternate rarely opposite (Zinnia, Dahlia) or whorled; leaves may be radical, petiolate or sessile,
exstipulate, mostly simple sometimes scale-like (Senecio), unicostate or multicostate reticulate
venation.
Floral characters
Inflorescence
e A head or capitulum, consisting of a few or large number of flowers or florets closely arranged on
an axis surrounded by involucral bracts. The whole head or capitulum is apparently similar to a
single flower because the involucral bracts perform the function of protection.
e In Helianthus the outer or peripheral, ligulate and zygomorphic florets are called ray-florets;
whereas inner or central, tubular and actinomorphic ones are called disc-florets.
e Incapitulum or head the form of flowers and distribution of sex also varies.
On the basis of form of flowers the heads are of three types
e Heterogamous or radiate heads. The outer or ray-florets are ligulate and zygomorphic and inner
or disc-florets tubular and actinomorphic e.g. Helianthus.
e Homogamous-rayed or ligulate heads. All the flowers in the head are ligulate, zygomorphic and
alike; e.g. Sonchus.
e Homogamous-non-rayed or discoid heads. All the flowers are tubular, actinomorphic and alike,
e.g., Ageratum.
Distribution of sex
e The flowers of a head may be all hermaphrodite (Ageratum), or ray-florets are female or neuter
and inner ones hermaphrodite, or male; rarely the complete head bears unisexual flowers.
Flower
® Bracteate, sessile, (Sonchus, Ageratum), complete or incomplete, hermaphrodite or unisexual,
pentamerous, tubular (actinomorphic) or ligulate (zygomorphic), epigynous and inconspicious.



Ray-florets

e Zygomorphic, ligulate, pistillate, or neuter or sometimes also bisexual,epigynous.
Calyx

o Modified into pappus or absent or scale-like.

Corolla

e Petals 5, gamopetalous, highly coloured, ligulate, strap-shaped, valvate.
Androecium

e Stamens 5, epipetalous, syngenesious, dithecous, introrse, dehiscing longitudinally.
Gynoecium

e Eijther absent or if present then bicarpellary, syncarpous, inferior, unilocular with basal
placentation, one anatropous ovule; style one; stigma bifid.
Pollination: Entomophilous.
Fruit: Absent; if present cypsela.
Seed: Non-endospermic.

Floral diagram and floral formula
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Food
e Leaves of Lactuca sativa are used as salad. The roots of Helianthus tuberosus are edible.
Oil
e The seeds of Helianthus and Artemisia yield oil.
Medicinal
e Solidago used in dropsy. Artemisia yields santonin which is used as vermifuge. The roots of
Taraxacum used in bowel disorders. The juice of Emillia sonchifolia leaves has cooling effect
and is used in eye inflammation and also for night blindness. Eclipta alba used as tonic in spleen
enlargement. Centipeda orbicularis is used in cold and toothache.
Rubber
e Itis obtained from Solidago laevenworthii and Taraxacum.
Insecticide
e The capitula of Chrysanthemum roseum and C. cinerriefolium are dried, powdered and used as
insecticide.
Ornamental
e Zinnia, Dahila, Cosmos, Chrysanthemum, Calendula, Helichrysium, Aster Helianthus etc. are
well known garden plants.
Weeds
e Xanthium, Blumea, Sonchus, Vernonia are the common weeds.
ASCLEPIADACEAE
Systematic position
% Class :Dicotyledons
X Order :Gentianales
% Family :Asclepiadaceae
% Genus :Calotropis



X Species:procera
Distribution of Asclepiadaceae
® The family Asclepiadaceae is commonly known as ‘Milk weed family’. In includes 320 genera
and 2,000 species of worldwide distribution, but mostly confined to tropics and sub-tropics. In
India 332 species belonging to 35 genera are found.
Characters of Asclepiadaceae
@ Plants herbs, shrubs, mostly twiners and rarely trees; leaves opposite, simple, entire margin rarely
alternate; inflorescence cymose or racemose; flowers hermaphrodite, pentamerous; calyx of 5
sepals, imbricate; petals 5, gamopetalous, corona arising as outgrowth of petals or stamens;
stamens 5, fused with stigmatic disc forming gynostegium; pollens forming pollinia; carpels
bicarpellary, syncarpous, ovaries and style free, only stigma fused to form disc, marginal
placentation, fruit follicles.
Vegetative characters
Habit
@ Perennial herbs (Asclepias) or shrubs (Calotropis, Leptadenia), climbers (Cryptostegia, Daemia),
succulent (Stapelia) with latex.
Root
® A deep branched tap root.
Stem
® Herbaceous, week and climbing or succulent, woody below (Calotropis), erect, twiner or
climbers (Cryptostegia) cylindrical, rarely hairy and solid, latex present.
Leaves
® Simple, petiolate, exstipulate, entire, opposite rarely whorled, waxy; in Dischidia rafflesiana
leaves are modified into pitchers, reduced or absent (Periploca), succulent in Hoya.
Floral characters
Inflorescence
® Mostly umbellate cymes (Calotropis) or dichasial cyme ending in monochasial cyme.
Flower
@® Bracteate or ebracteate, pedicellate, complete, hermaphrodite, actinomorphic, rarely zygomorphic
(Ceropegia), pentamerous, hypogynous.
Calyx
@ Sepals 5, polysepalous or gamosepalous-fused near the base, quincuncial aestivation, sometimes
valvate.
Corolla
@ Petals 5, gamopetalous, 5 lobed, twisted aestivation or valvate, corona may be scaly or hairy out
growth from petals — corolline corona in Cryptostegia, Cryptolepis or form staminal tube i.e.
staminal corona in Calotropis and Asciepias.
Androecium
® Stamens 5, synandrous, gynostegium (stamens fused with stigmatic disc to form gynostegium),
anthers dithecous, epipetalous, coherent; the pollen grains of each half anther usually agglutinated
into granular mass of tetrads or waxy pollen called pollinium (Asclepias, Calotropis). Thus each
stamen has two pollinia.
® The pollinia of two adjacent anther halves are connected together at the black, dot-like gland
called corpusculum by appendages called — retinacula. The two pollinia (of adjacent anther
halves), two retinacula and a corpusculum together form a single translator. So in all there are 5
translators. staminal tube i.e. staminal corona in Calotropis and Asciepias.
Gynoecium
@ Bicarpellary, syncarpous, ovaries free, superior, enclosed in staminal tube, ovules many on
marginal placentation, each carpel is unilocular; style 2, free, distinct; stigmas united to form a
pentangular disc with which anthers are fused to form gynostegium.
Fruit



® An etaerio of two, often widely divergent follicles; in some one follicle is abortive.
Seed

® Many small, compressed with long silky hairs.
Pollination

® Entomophilous, translator mechanism.
Floral formula
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Floral diagram

Economic Importance of Asclepiadaceae
1. Food

® Gymnema lactiferum yields latex which is used as food in Ceylon.
2. Fibres
® Some plants like Daemia extensa, Calotropis procera, C. gigantea, Marsdenia and Leptadenia
etc. yield silky fibres which axe used for making ropes, mat, stuffing pillows etc.
3. Medicinal
® The source of medicine in the family is latex from which alkaloids are extracted. The roots of
Oxystelma esculentum are specific for jaundice. These roots of Pentatropis are used in
gonorrhoea. Hemidesmus indicus is used in leucorrhoea, rheumatism and in snake bites. Daemia
extensa is used in cough; asthma and diarrhoea.
4. Rubber
® Cryptostegia grandiflora is a natural source of rubber in India.
5. Poison
® Some species of Asclepias are important as live-stock poison. The sap of Matelea has been used
as an arrow poison.
6. Ornamental
® Asclepias, Cryptostegia, Hoya, Huernia, Ceropegia, Periploca etc. are cultivated for ornamental
purposes.
APOCYNACEAE
Systematic position
X% Class :Dicotyledons
% Order :Gentianales
X Family :Apocynaceae
X Genus :Catharanthus
X Species:roseus
Distribution of Apocynaceae
m It is commonly known as Oleander family. It comprises 180 genera and 1500 species out of
which 84 species or 30 genera are present in India. The members are most abundant in tropics and
sub-tropics.
Characters of Apocynaceae



m Herbs, shrubs and trees, often twining, usually with white latex; leaves are alternate, simple,
exstipulate, usually opposite or whorled, entire margin with latex; flowers’ hermaphrodite,
actinomorphic, hypogynous; calyx free or united; corolla gamopetalous, 5 lobed, campanulate or
funnel-shaped, valvate or twisted; androecium epipetalous, introrse; gynoecium bicarpellary,
syncarpous, ovary superior, united by the styles only; fruit-follicle or berry; seeds with crown of
hairs.

Vegetative characters
Habit

m Herbs (Catharanthus), shrubs (Carissa, Nerium), twinners (Vallaris), tree (Alstonia) with latex.
Root

m A much branched tap root system.
Stem

m  Usually herbaceous (Catharanthus) erect, woody, solid, branched, green or succulent with latex.
Leaves

m Simple, opposite (Catharanthus) or whorled (Nerium), petiolate or sub-sessile, exstipulate,
margin entire, unicostate reticulate venation.

Floral characters
Inflorescence

m Usually cymose either terminal or axillary, may be cyme (Carissa) or umbellate cyme

(Rauwolfia).
Flower

m DBracteate or ebracteate, pedicellate, complete, hermaphrodite, actinomorphic, tetra or

pentamerous, often with corona.
Calyx

m Sepals 5, rarely 4, gamo- or polysepalous, deeply lobed, small, often glandular at the base,

imbricate or valvate.
Corolla

m Petals 5, gamopetalous forming a corolla tube which may be long or short, corona present (hairy

scales or outgrowth), usually twisted, sometimes imbricate, rarely valvate.
Androecium

m Stamens 4 to 5, epipetalous, alternipetalous, filament short, free, dithecous, connate to stigma,

dehiscing longitudinally, introrse.
Gynoecium

m Bicarpellary, syncarpous ovaries are free below but united by style only, superior style short,
enclosed in a tube formed by the corolla; stigma thickened distally; when ovaries are free each
ovary is unilocular with marginal placentation but when ovaries are fused then axile placentation.

Fruit
m Adrupe (Thevetia), berry (Carissa), follicle (Nerium, Amsonia).
Seed
m Endospermic, hairy or winged.
Pollination
= Entomorphilous.
Floral formula and floral diagram
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Economic Importance of Apocynaceae
1. Vegetables

m The pulpy fruits of Carissa carandus (H.Karaunda) are edible and also pickled.
2. Medicinal

m The root of Rauwolfia serpentina (H. Sarpgandha) are used in lowering blood pressure, sedative,
stimulator for uterine contraction and in mental diseases. The juice of leaves is used for removal
of opacities of the cornea of the eyes. Anti-cancerous drugs are extracted from Catharanthus
roseus.

m The bark of Alstonia scholaris is a febrifuga. Holarrhena antidysentrica yields a drug which is a
cure for amoebic dysentery.

3. Rubber
m  Many species of Hancora, Dyera, Urceola are the sources of rubber.
4. Poisonous

m The seeds of Thevetia contain Thevetine a poisonous glycoside. The latex of Acokanthera is used

for poisoning arrows. The bark and wood of Nerium indicum provide rat-poison.
5. Ornamental

m Nerium, Catharanthus (syn. Vinca), Thevetia, Wrightia, Allamanda are cultivated in gardens as

ornamentals.
SOLANACEAE
Systematic position

% Class :Dicotyledons

% Order :Solanales

X Family :Solanaceae

X Genus :Solanum

X Species:nigrum

Distribution of Solanaceae

P The family is commonly called ‘Potato family’. It is a large family well distributed in tropics and
sub-tropics, though a few members are found in temperate zone. The family includes 2,000
species belonging to 90 genera. In India it is represented by 70 species of 21 genera.

»  Several members are cultivated throughout the world for their great economic importance; among
them are Solarium tuberosum (Potato), Solarium melongena (Bringal), Lycopersicurn esculentum
(Tomato) etc.

Characters of Solanaceae

» Plants herbs, shurbs rarely trees; leaves alternate, flowers solitary or in cymes; axillary or
terminal; flowers pentamerous, actinomorphic, hypogynous, hermaphrodite, calyx persistent,
gamosepalous, corolla gamopetalous, campanulate; stamens epipetalous; gynoecium bicarpellary,
syncarpous, ovary obliquely placed, axile placentation; swollen placentae; ovules many in each
locules; fruit capsule or berry.

Vegetative characters

Habit

» Mostly herbs (Petunia, Withania), shrubs and trees.
Root

» A branched tap root system.
Stem

» Aerial, erect, climbing (Solanum jasminoides), herbaceous, or woody, cylindrical, branched, solid
or hollow, hairy, or glabrous, underground stem in Solanum tuberosum.
Leaves
» Cauline, ramal, exstipulate, petiolate or sessile, alternate sometimes opposite, simple, entire
pinnatisect in Lycopersicurn, unicostate reticulate venation.
Floral Characters
Inflorescence



» Solitary axillary, umbellate cyme, or helicoid cyme in Solanum.
Flower
» Bracteate or ebracteate, pedicellate, complete, hermaphrodite, actinomorphic, pentamerous,
hypogynous.
Calyx
» Sepals 5, gamosepalous, tubular or campanulate, valvate or imbricate, persistent, green or
coloured, hairy, inferior.
Corolla
» Petals 5, gamopetalous, tubular or infundibuliform, valvate or imbricate aestivation, scale or hair-
like outgrowth may arise from the throat of the corolla tube, coloured, inferior.
Androecium
» Stamens 5, epipetalous, polyandrous, alternipetalous, filaments inserted deep in the corolla tube,
anthers dithecous, usually basifixed or dorsifixed, introrse, inferior.
Gynoecium
» Bicarpellary, syncarpous, ovary superior, bilocular, unilocular in Henoonia, axile placentation
placentae swollen, many ovules in each loculus, ovary obliquely placed; in some cases
nectariferous disc is present; style simple; stigma bifid or capitate.
Fruit
» Acapsule or beery.
Seed
» Endospermic.
Pollination
» Entomophilous.
Floral formula and floral diagram
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Economic Importance of Solanaceae
1. Food
» Many members viz., Solanum tuberosum (Potato), Solanum melongena (Brinjal), Lycopersicurn
esculentum (Tomato), Capsicum (H. Mirch) etc. are used as vegetables. Physalis peruviana (H.
Rasbhari) produces edible berries.
2. Medicinal
» Atropa belladona contains alkaloid Atropine; this is used in Belladona plaster. Atropine is used in
eye testing. Nicotiana tabacum (tobacco) yields Nicotine. Hyoscyamus niger, Solanum nigrum,
Datura (H. Dhatura), Withania somnifera (Ashwagandha) are used medicinally.
3. Narcotics
» Tobacco is obtained from leaves of Nicotiana tabacum and variously used in cigars, bidi,
chewing, jarda etc.
4. Ornamentals
» Petunia, Cestrum, Lycium, Salpiglossis, Schizanthus are cultivated in gardens for ornamentals.
SOLANACEAE
Systematic position
% Class :Dicotyledons
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% Order :Scrophuleriales
X Family :Acanthaceae
X Genus :Justicia
% Species:adhatoda
Distribution of Acanthaceae
» Itis commonly known as Acanthus family. It includes 250 genera and 2500 species. The family is
chiefly distributed in tropics and sub-tropics. In India 508 species are present.
Characters of Acanthaceae
» Mostly herbs, shrubs; leaves opposite decussate, exstipulate, inflorescence cymose, flowers
bracteate, bracteolate, zygomorphic, hermaphrodite, hypogynous; calyx five or 4 gamosepalous,
corolla pentapartite, gamopetalous, often bilipped; stamens 4 to 2 didynamous, polyandrous,
epipetalous; carpels two, syncarpous, ovary superior, axile placentation, style simple, stigma
bilobed; fruit loculicidal capsule, seeds non-endospermic with jaculators.
Vegetative characters
Habit
» Plants are mostly herbs, shrubs or a few climbers (Thunbergia)-, some xerophytes (Barleria,
Blepharis, Acanthus), aquatic (Asteracantha longifolia).
Root
* Branched tap root system.
Stem
» Aerial, erect, underground (Ruellia tuberosa), herbaceous or woody, branched cylindrical, node
swollen, climbing or twining (Thunbergia), spinous (Barleria).
Leaves
» Opposite decussate, simple, exstipulate, petiolate, usually entire, acute apex, hairy, cystoliths are
present in the epidermal cells of stem and leaves.
Floral characters
Inflorescence
» Solitary axillary (Thunbergia), spike (Blepharis) racemes, dichasial or monochasial cymes.
Flower
» Bracteate, bracteolate, bracts and bracteolates conspicuous, pedicellate or sessile, and brightly
coloured, hermaphrodite, complete, zygomorphic, pentamerous, or tetramerous, hypogynous,
nectariferous disc present below the ovary wall.
Calyx
» Sepals 4 or 5 gamosepalous, mostly bilabiate, hairy, imbricate, inferior.
Corolla
» Petals 2 to 5, bilipped, gamopetalous, variously coloured, imbricate or twisted, inferior.
Androecium
» Generally 4, rarely 5 (Penstemon), in some 2 fertile stamens and 2 staminodes, epipetalous,
filaments free, dithecous, dorsifixed, alternate with the corolla lobes, one anther lobe may be
smaller than the other and unequally placed, anthers sometimes spurred.
Gynoecium
» Bicarpellary, syncarpous, superior, bilocular, axile placentation, carpels median, one or more
ovules per loculus, style simple, stigma bilobed, disc present below the ovary.
Fruit
» Loculicidal capsule or rarely drupe.
Seed
» Non-endospermic with hooks (jaculators).
Pollination
*  Entomophilous.
Floral formula and floral diagram
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Fig: Adhatoda vasica. (A) Portion of flowering shoot, (B) Flower in side view,
(C) Flower in front view. (D) Single stamen, (E) Gynoecium, (F) Floral diagram.

Economic Importance of Acanthaceae
1. Medicinal
* Many plants of the family are medicinal. Adhatoda vasika and Barleria cristata are used in
cough. Roots of Rhinanthus, Ruellia are also used in medicine. Roots of Ecbiolium are used in
jaundice. Andrographic paniculata is used for liver diseases. Fruits and leaves of Phlogacanthus
thyrsiflorus are used for fever. Leaves of Phlogacanthus tubiflorus when rubbed in water yields
lather which is used like soap for washing purposes.
2. Ornamental
*+ Many plants are cultivated for ornamental purposes viz., Acanthus, Barleria, Justicia,
Thunbergia, Jacobinia and Ruelliaare often used as hedge.
VERBENACEAE
Systematic position
% Class :Dicotyledons
% Order :Lamiales
% Family :Verbenaceae
X Genus :Lantana
X Species:camara
Distribution of Verbenaceae
e The family is commonly called Verbena family. It includes 77 genera and 3,020 species, out of
which 21 genera and 125 species occur in India. The members of family are inhabitants of
tropical and subtropical regions, they also extend into temperate lands.
Characters of Verbenaceae
e Plants herbs, shrubs or trees, leaves simple, exstipulate, opposite or whorled; inflorescence
cymose, racemose or spike, flowers hermaphrodite, zygomorphic, hypogynous, calyx
gamosepalous, persistent; corolla 5 lobed, gamopetalous sometimes 2 lipped, stamens four,
didynamous, unequally paired, epipetalous; carpels two, syncarpous, superior, axile placentation,
fruit drupe.
Vegetative characters
Habit
e Mostly annual or perennial herbs, may be shrubs or trees (Tectona) or rarely woody climbers or
halophyte (Avicennia) in tropical shores.
Root
e Tap, branched, pneumatophore in Avicennia.
Stem
e Erect, herbaceous or woody, young branches quadrangular, in some branches spiny.
Leaves
e Simple or palmately or pinnately (Peronema) compound, opposite or whorled, exstipulate, entire
or divided.
Floral characters
Inflorescence
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e Cyme or racemose spikes often with an involucre of coloured bracts; cymose is usually dichasial
(Clerodendron).
Flower
e Zygomorphic, hermaphrodite, rarely unisexual by abortion (Aegiphila), hypogynous,
pentamerous or tetramerous (Physopsis), rarely actinomorphic (Physopsis) complete.
Calyx
e Sepals 5 lobed, gamosepalous, persistent, bell shaped or tubular, rarely 4 to 8 valvate, inferior.
Corolla
e Petals 5 or 4 lobed, gamopetalous petals unequal, tubular or cylindrical, bi-lippod, imbricate,
inferior.
Androecium
e Stamens 4, didynamous, fifth stamen may be staminode or absent rarely 5 present (Tectona),
epipetalous, bithecous, filaments free, dorsifixed, introrse, dehiscence longitudinal.
Gynoecium
e Bicarpellary, syncarpous, rarely carpels 4 (Duranta) or 5 (Geunsia) superior in early stage
bilocular but soon divided into 4 or many loculed by false septa, axile placentation or free central
in Avicennia; style terminal, stigma entire or bilobed.
Fruit
e Drupe rarely schizocarpic capsule enclosed by persistent calyx.
Seed
* Non-endospermic with a straight embryo.
Pollination
e Entomophilous.
Floral formula

-
Y Y Kis) Uis) Aa G

Floral Diagram
}

> '
& o‘ \ G -
= b : 4 (1
) J
l /T” \abp ﬂ‘?’}
A N\ D
V\J I
! I
B\\ C
L
= ».
(@) Q
2 E
iy \ N\ - =g
Al H G F
Fig: Lantana camara. (A) A portion of a flowering twig, (B) Flower (C) Corolla
split open showing stamens and gynoecium, (D) Single stamen,(E) Gynoecium,
(F) Floral Diagram, (G) TS of ovary, (H) Seed.
Economic Importance of Verbenaceae

1. Timber
e The wood of Tectona grandis (Teak, H. Sagwan) is extremely hard and lasting. The wood is
largely used in manufacturing of ships and good quality furniture. Teak is grown in forests of
Burma, Madhya Pradesh and Assam. The wood of Gmelina arborea is used in making drums,
sitars and other musical instruments.
2. Medicinal
® The roots of Clerodendron are used in asthma and cough. The decoction of leaves of Lantana
camara is given in tetanus and rheumatism. The leave’s juice of Gmelina arborea is used in
gonorrhoea, cough and ulcers.
3. Qils
e Lippia alba produces a valuable oil.
4. Tanning
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e The bark of Avicennia is used in tanning.
5. Febrifuge
e The leaves of Vitex negundo serve as febrifuge. The branches of this plant are kept over stored
grains to keep off insects.
6. Ornamental
e | antana, Verbena officinalis, Duranta, Congea tomentosa, Callicarpa, Clerodendron, Petrea are
cultivated in gardens.
LABIATAE
Systematic position
% Class :Dicotyledons
% Order :Lamiales
X Family : Lamiaceae
X Genus : Ocimum
X Species: santcum
Distribution of Lamiaceae
It is commonly called Mint family. The family includes 260 genera and 3200 species of world
wide distribution. In India it is represented by 400 species.
Characters of Lamiaceae
Sweet aromatic smell due to essential oils present in sessile glandular hairs; stem rectangular in
cross section, leaves opposite decussate rarely alternate, simple, exstipulate with hairs; inflorescence
verticillaster; flowers zygomorphic, hermaphrodite, hypogynous, bracteate; calyx gamosepalous,
persistent; corolla bilabiate; stamens 4 epipetalous, didynamous; gynoecium 2 four celled by false
septum, syncarpous, axile placentation, gynobasic style, seated on lobed disc; fruit schizocarpic
carcerulus.
Vegetative characters
Habit
Plants are mostly aromatic herbs or shrubs (Leonotis, Pogostemon). Tree habit is found in the
Brazilian genus Hyptis and climbing habit in American species of Scutellaria.
Root
Tap, branched, rarely adventitious (Mentha).
Stem
Aerial, herbaceous, rarely woody, erect or prostrate, quadrangular, hairy, branched, solid or
hollow, sometimes underground suckers (Mentha).
Leaves
Opposite decussate, rarely whorled, simple, petiolate or sessile, exstipulate, hairy with aromatic
smell, entire, pinnatifid (Perovskia), unicostate reticulate venation.
Floral characters
Inflorescence
Very commonly verticillaster consisting of a pair of condensed dichasial cymes at each node;
often the verticillasters are grouped together in a thyrsus form; rarely solitary (Scutellaria).
Flower
Pedicellate or sessile, bracteate, complete, zygomorphic rarely actinomorphic (Mentha,
Elsholtzia), hermaphrodite, rarely unisexual (Nepeta, Thymus), pentamerous hypogynous.
Calyx
Sepals 5, gamosepalous, bilabiate (Salvia, Thymus) campanulate (Teucrium), persistent, valvate
or imbricate aestivation. When a bilabiate calyx is present the arrangement of the sepals may be (1/4) as
in Ocimum or (2/3) as in Calamintha.
Corolla
The corolla possesses a tubular base which widens towards the mouth. Petals generally 5,
gamopetalous and the five teeth are sub-equal and mostly bilabiate. In Mentha a four lobed corolla arises
due to the fusion of two upper teeth. When a distinct bilabiate condition is found the arrangement of the
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petals may be gamopetalous 2/3 i.e. two petals in the posterior upper lip and three in the anterior lower lip
(Salvia, Nepeta, Leucas etc.).

In Ocimum, Coleus, Plectranthus etc. the petals arrangement is gamopetalous 4/1 i.e. four petals
in the posterior upper lip and only one petal in the anterior lower lip. In extreme cases the arrangement
may be gamopetalous 0/5 i.e. all the five petals forming the lower lip so that the corolla becomes one
lipped. Aestivation in the petals is valvate or imbricate.

Androecium

Typically only 4 stamens, didynamous (2+2) and posterior stamen is reduced or represented by a
staminode; in Calamintha only two perfect stamens are found, two are imperfect and the fifth reduced. In
Salvia only two stamens on the anterior side are found; they are characterised by peculiarly long
connectives which help in insect pollination stamens generally introrse and dithecous.

Gynoecium

Bicarpellary, syncarpous, superior, situated on hypogynous honey secreting disc; bilocular
becomes tetralocular by the formation of false septum; axile placentation, one ovule in each loculus; style
gynobasic (arising from the base of the ovary), stigma bilobed. The gynoecium character is thus uniform
without any variation.

Fruit
Usually schizocarpic carcerulus or achenes or nutlets rarely drupaceous.
Seed
Non-endospermic.
Pollination mechanism in the Lamiaceae
According to Delpino there are five important characters of the flower affecting the pollination
mechanism viz.

() The horizontal position of the axis of the flower;

(b) Division of the corolla into an upper and a lower lip;

(c) Position of stamens and stigma below the upper lip which shelters them;

(d) Position of the nectary at the base of the flower below the lower lip whose anterior part forms

a platform for insects; and

(e) Well marked dichogamy.

Muller, who is an authority on the pollination mechanism has remarked in this connection that out
of the above the first three are generally true but not universal; the fourth is almost universal but
dichogamy is not so complete so as to prevent self pollination.

The types of insects visiting these flowers have a remarkable correspondence with the length of
the corolla tube. Those with short tubes are pollinated by flies; slightly longer tubed flowers, e.g. Thymus
or Origanum are pollinated by bees; Salvia, Lamium, Teucrium with still longer tubes are pollinated by
bees as well as other longer tongued insects.

Floral- formula:

N\
Br, Brlop ¥ Kau/4Cu1A2:2 Gy
Floral diagram
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Fig. 8S.1. Ocimwurm sanctum.

Economic Importance of Lamiaceae
1. Food
Tubers of Stachys sieboldi are edible. Leaves of Mentha viridis, Ocimum basilicum, Melissa
officinalis etc. are used as condiments.
2. Medicinal
Many plants of this family are used in medicines. Ajuga bracteosa, Leucas cephalotes are used in
fever. Mentha piperata and Thymus serphyllum give Menthol and Thymol respectively, which are
extensively used in medicines. Leaves of Ocimum kilimandus charicum give camphor. Ocimum sanctum
and other species of Ocimum are used in various ailments.
3. Ornamental
Several species of Salvia, Coleus, Ajuga, Leonotis, Dracocephalum, Thymus, Laviandula etc. are
cultivated in gardens for ornamental purposes.
4. Perfumes
Aromatic oil is extracted from Thymus, Lavandula (Lavender oil), Rosmarinus (Rosemary oil),
Calamintha, Pogostemon etc.
5. Dye
Fruits of Lycopus europaeus yield red dye.
CONVOLVULACEAE
Systematic position
% Class :Dicotyledons
% Order :Solanales
X Family :Convolvulaceae
X Genus :lpomea
% Species:palmata
Distribution of Convolvulaceae
@ It is commonly known as “Sweet-potato family”. It includes 55 genera and 1650 species which
are found in tropical region of the world. In India the family is represented by 177 species
belonging to 20 genera.
Characters of Convolvulaceae
® Herbs or shrubs, climbing; leaves alternate, simple, exstipulate, rarely stipulate; inflorescence
cymose; flowers actinomorphic, hermaphrodite, hypogynous; calyx 5, polysepalous; colrolla
gamopetalous, campanulate; stamens 5, epipetalous, alternipetalous, disc present; ovary
bicarpellary, syncarpous, superior, axile placentation, generally two ovules per loculus; fruit
capsule or nut.
Vegetative characters
Habit
® Herbs (Convolvulus, Evolvulus), shrubs and climbing (Ipomoea, Argyeria), the plants may be
xerophytic, hydrophytic (Ipomoea aquatica) or parasitic (Cuscuta).
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Root
® Tap, branched, fleshy (Ipomoea batatus; H. Sakarkand). Cuscuta without ordinary roots but
adventitious haustoria are present.
Stem
@ Erect, or prostrate, herbaceous, twiner (Ipomoea and Cuscuta), cylindrical, branched, solid or
fistular, tuberous rhozomatous (Convolvulus).
Leaves
@ Alternate, simple, exstipulate, petiolate, entire or palmately lobed, or pinnately divided
(Quamoclit pinnata), unicostate or multicostate reticulate venation.
Floral characters
Inflorescence
@ Solitary axillary (Convolvulus, Evolvulus) or cymes.
Flower
@ Bracteate, bracteolate, pedicellate, complete hermaphrodite, actinomorphic, pentamerous, (in
Hildebrandita the flowers are tetramerous, unisexual) and hypogynous.
Calyx
@ Sepals 5, polysepalous rarely gamosepalous, persistent, imbricate, inferior.
Corolla
® Petals 5, gamopetalous, campanulate, or infundibuliform, imbricate, or valvate (induplicate
valvate in Ipomoea), inferior.
Androecium
® Stamens 5, polyandrous, epipetalous, length of the filaments variable in the same flower;
dorsifixed or basifixed, inserted deep in the corolla tube, dithecous and introrse.
Gynoecium
@ Bicarpellary, syncarpous, superior, situated on a disc, sometimes tetralocular, axile placentation,
two or rarely one ovule per loculus; style simple, or two (Cuscuta), filiform, stigma capitate or
bifid (Convolvulus, Ipomoea palmata).
Fruit
® Capsule (Convolvulus, Evolvulus, Cuscuta) or berry.
Seed
® Endospermic.
Pollination
® Entomophilous.
Floral formula
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Economic Importance of Convolvulaceae
1. Food
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® Tuberous roots of Ipomoea batatus (Sweet potato) are rich in starch and edible. Root stock of
Calystegia sepium are cooked and eaten. The leaves of Ipomoea aquatica are used as vegetable.
2. Medicinal
@ Due to the purgative property of latex, several species are used as medicine (Exogynum purga).
Ipomoea hederacea yields Kaladana. Leaves of Ipomoea pescarpae are boiled and applied
externally in case of colic while decoction in used as a blood purifier and in bilious disorders.
Ipomoea paniculata is considered good for rejuvenation, Merremia tridentata is used in
rheumatism, piles and urinary disorders.
3. Weed
@ Convolvulus arvensis, Evolvulus alsinoides, are the common weeds. Cuscuta is a parasite and
ruins many types of plants.
4. Ornamental
@ Ipomoea biloba, Convolvulus, Porana, Calystegia and Quamoclit are cultivated as ornamentals.
AMARANTHACEAE
Systematic position
% Class :Dicotyledons
% Order :Caryophyllales
X Family :Amaranthaceae
% Genus :Achyranthes
X Species:aspera
Distribution of Amaranthaceae
® The family Amaranthaceae is commonly called ‘Amaranth family’. It is a small family
comprising 65 genera and 850 species which are chiefly represented in tropical and temperate
regions. In India it is represented by 50 species.
Characters of Amaranthaceae
® Plants mostly herbs, a few shrubs, leaves exstipulate and simple; opposite or alternate, hairy;
flowers small, incospicuous and usually with bracts and bracteoles, actinomorphic, arranged in
spikes or racemes; perianth 2 to 5, uniseriate, green or coloured, free or united; stamens 3 to 5
free, dithecous, antiphyllous (opposite the perianth segments); gynoecium bi or tri-carpellary,
unilocular with a single basal ovule; fruit one seeded nutlet.
Vegetative characters
Habit
® Mostly herbs, rarely shrubs or undershrubs (Deeringia), annual or perennial (Bosia, Ptilotus).
Root
@ A branched tap root.
Stem
@ Aerial, herbaceous or woody, erect or straggling, cylindrical, or angular, branched, solid, hairy,
green or striped green.
Leaves
® Simple, alternate or opposite, petiolate, exstipulate, reddish in colour, unicostate reticulate
venation.
Floral characters
Inflorescence
® Axillary or terminal spikes (Achyranthes, Digera). Some times in cymose panicles.
Flower
@®© Bracteate, sessile or sub-sessile, bracteolate, bracteoles two, actinomorphic, hermaphrodite or
unisexual hypogynous, small inconspicuous, green or variously coloured.
Perianth
® Usually five tepals, free or united, sometimes two or three (Amaranthus), dry membranous,
valvate or twisted, sometime, hairy, green or coloured, persistent, inferior.
Androecium
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@ Stamens 5 or 3 (Amaranthus), free or united, staminodes sometimes present, introrse, dithecous
or monothecous (Alternanthera). In Achyranthes 5 fimbriated scales alternate with 5 fertile
stamens.

Gynoecium
@ Bicarpellary, or tricarpellary; syncarpous, ovary superior, unilocular, usually one campylotropous
ovule; basal placentation; style short or filiform; stigma 2 or 3.

Fruit

@ Dry one seeded achene or several seeded capsule or one to several seeded berry.
Seed

® Endospermic with polished testa, kidney-shaped embryo curved.
Pollination

® Mostly anemophilous and in some plants entomophilous.
Floral formula
Flower formulae - Male flower - ® ¢ P3 A3 GO

Female flower - ©¢ P2 A0 G (2).

Floral diagram

Stamens & Staminodes

Floral

Fig. 18.91 Achyranthes asperal.

Economic Importance of Amaranthaceae
Food
® Seeds of Amaranthus caudatus are edible. Amaranthus cruentus and A. frumentacea are raised as
cereals by primitive tribes in Tropical Asia. The leaves of Amaranthus viridis, A. spinosus and A.
tricolor are also used as vegetables.
Medicinal
® Achyranthes aspera is diuretic and purgative. Decoction of Aerua tomentosa is used to remove
swellings. The stem and leaves of Alternanthera are used in snake-bite. The flowers and seeds of
Digera muricata (syn. D. arvensis) are given for urinary discharges.
Dye
@ Leaves of Bosia amherstiana yield a black dye. The fruit juice of Deeringia is a substitute for red
ink.
Weeds
® Some genera are weeds e.g. Amaranthus, Celosia, Digera, Achyranthes, Gomphrena etc.
Ornamentals
® Celosia cristata (Cockscomb), Gomphrena globosa (Globe amaranthus) are cultivated in
gardens.
EUPHORBIACEAE
Systematic position
X% Class :Dicotyledons
% Order :Malpighiales
% Family :Euphorbiaceae
X Genus :Phyllanthus
X Species:emblica
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Introduction to Euphorbiales

®

®

®

According to Hutchinson this is the thirty fifth order of the phylum Angiospermae, sub phylum
Dicotyledones and division Lignosae. The order consists of a single family, i.e., the
Euphorbiaceae which has been described in the present text in detail.

Bentham and Hooker have included the Euphorbiaceae along with other eight families including
Urticaceae and Casuarinaceae in their seventh series—the Unisexuales of class Dicotyledones,
and division Monochlamydeae or Incomplete.

Engler and Prantl have included the family Euphorbiaceae along with other nineteen families
including Linaceae, Rutaceae and Meliaceae in their twenty third order—the Geraniales of class
Dicotyledoneae and sub-class Archichlamydeae.

Hypogynous; actinomorphic; unisexual; petals usually absent, if present sometimes quite
sympetalous (Jatropha)-, syncarpous with 1-2 ovules pendulous from the inner angle; stamens
various; seeds often with a conspicuous caruncle; endosperms mostly copious; stipules mostly
present.

There are about 283 genera and 7,300 species in this family.

Systematic Relationships

® Bentham and Hooker have included nine families in the series Unisexuales. They are
Euphorbiaceae, Balanopseae, Urticaceae, Plantanaceae, Leitnerieae, Juglandeae, Myricaceae,
Casuarineae and Cupuliferae.

® Hallier included the family Euphorbiaceae in his Passionales, Rendle and Hutchinson placed the
family in the order Euphorbiales.

Distribution

® The plants of this family are found throughout the world. However, they are not found in arctic
regions. In our country the family is represented by several genera such as, Euphorbia, Ricinus,
Phyllanthus, Croton, Pedilanthus, etc. In the desert regions of Africa and elsewhere the family is
represented by cactus-like plants of different species of Euphorbia.

@ Heath like Euphorbias are quite common in Australia. In Britain only two genera, i.e., Euphorbia
and Mercurialis are found, which are represented by sixteen and two species respectively.

Habit

® The plants exhibit great variation in their habit. The plants may be herbs, shrubs or trees.
Euphorbia hirta, E. thymifolia, E. helioscopica, E. peplus; E. heterophylla, E. cristata, E.
elegans; Phyllanthus niruri, Croton sp., Acalypha indica, etc., are annual or prennial herbs.
Euphorbia pulcherrima, E. splendens, are beautiful shrubs. Pedilanthus sp., and Jatropha sp., are
shrubby plants.

@® Euphorbia royleana, E. tirucalli are cactus like shrubs. Ricinus communis (Arand) is a tall annual
and becomes small tree-like in habit. The tree habit of the family is represented by Phyllanthus
emblica (Amla), Bischofia javanica, Putranjiva roxburghii, etc.

® Havea brasiliensist (rubber tree) is a large tree 60 to 100 feet in height and 8-12 feet in girth.
Species of the genus Tragia are tropical climbers. Majority of the members of the family possess
large laticiferous vessels which contain latex.

Root

® Tap and branched. The roots of Manihot utilissima and M .palmata are tuberous and rich in

starch.
Stem
® Herbaceous or woody, erect, very rarely climbing as in a tropical genus Tragia. The species of

Leaves

Xylophylla possess flat phylloclades. The stem is branched. It may be cylindrical, angular or flat.
Usually solid but sometimes hollow as in Ricinus communis. Many stems possess spines. In many
Euphorbia sp., the stems become fleshy, green and cactus like in appearance.
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The form and position of leaves are variable. The arrangement is usually alternate but sometimes
they are opposite, e.g., Euphorbia hirta. In Pedilanthus the leaves are arranged alternately in the
lower region of the plant whereas opposite in the floral region.

Usually the leaves are simple but in some they are deeply incised, e.g., Ricinus, Manihot, etc. In
many Euphorbias the leaves are scaly and caducous. In many cases the leaves are reduced to
spines. In few cases the leaves are replaced by cladodes. Usually the leaves are stipulate. In
Jatropha sp., the stipules become branched and hair-like. In many Euphorbia sp., they are
represented by glands or spines.

Inflorescence

®

The inflorescence varies greatly. It may be racemose or cymose or sometimes complex. In
Euphorbia, the inflorescence is peculiar but very characteristic and known as cyathium. This is
the modification of a cyme. In cyathium inflorescence a large number of male flowers each
represented by a stalked stamen are found arranged around a central stalked female flower. The
female flower consists of gynoecium only.

The complete inflorescence looks like a single flower. The bracts are being arranged like a
perianth. The bracts are so united that they form a cup-like structure. In Acalypha the
inflorescence is catkin type. In Croton and Ricinus the flowers are arranged in terminal racemes.
In Jatropha the inflorescence is of cymose type and the flowers are arranged in terminal cymes.
In Manihot the flowers are being arranged in racemes.

Flowers

®

The flowers are always unisexual. They are much reduced and may be monoecious or dioecious.
In Euphorbia sp., each male flower is represented by a single stalked stamen. The flowers are
incomplete, regular, actinomorphic and hypogynous.

Perianth

®

®

®

Occasionally, both calyx and corolla are present, e.g., Croton. In majority of cases either calyx or
corolla or both are absent. In Ricinus communis the calyx is present and the corolla absent. In
Euphorbia hirta both the whorls of calyx and corolla are absent. In Jatropha sp., both calyx and
corolla are present.

In Acalypha indica the perianth is represented by four minute sepaloid petals. In Phyllanthus only
sepaloid perianth is present. In Euphorbia the perianth is absent or represented by tiny scaly
structures.

The perianth consists of 4 to 5 petals. The calyx and corolla consists of 4 or 5 sepals or petals.
The aestivation is valvate or imbricate.

Androecium

®

®

The number of stamens varies from one to many. Usually as many stamens are present as many
perianth leaves. In Euphorbia a single stalked stamen represents a single male flower. In Ricinus
sp., usually five stamens are present, each stamen is profusely branched. In Jatropha they are
arranged in two whorls each of five stamens.

In many the stamens are indefinite, e.g., Croton. The filaments may be free or united. The anthers
are dithecous. They dehisce either by apical pores or by transverse or longitudinal slits.

Gynoecium

®
Fruit
®

Seeds
O]

Three carpels (tricarpellary), syncarpous; the ovary is trilocular, superior. Each locule contains
one or two pendulous, anatropous ovules. The placenation is axile.

The fruits are schizocarpic. The fruits break violently and dehisce into one seeded cocci. Such
type of fruit is termed regma which is characteristic of Ricinus sp. The sp., of Trewia and Bridelia
bear drupe fruit. Phyllanthus emblica also bears drupe.

The seed is endospermic. In Ricinus caruncle develops from the micropyle. The cotyledons either
lie flat or are folded within the endosperm.

Pollination
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Usually entomophilous, i.e., through the agency of insects. Only cross- pollination takes place. In
many species the leaves and bracts become coloured and showy to attract the insects. Sometimes
anemophily is also found.

Floral diagram and floral formula

Male flower-floral diagram ~ Female flower-floral diagram
Amale flower

Br, £brl, 8,0,P, A LG, Br.Ebl@.Q.P A .G,
Fig..  Ricinus communis

Economic Importance of the Family

®
®
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1. Acalypha hispida; An ornamental herb.

2. Acalypha wilkesiana- (Eng. -Garden Acalypha). Grown in the gardens as ornamental plant.

3. Bischofia Javanica; (Eng.-Bishop wood; Verna-Bhillar)- A tree. A red dye, obtained from the
bark is used to stain rattan baskets. The bark is also used as a tan. The wood is extremely resistant
to water effect and therefore, largely utilized in the construction of bridges and boats.

4. Bridelia retusa, (Verna.-Ekdania, Khaja)-A tree, found in Rajasthan, Madhya Pradesh, the
Western Peninsula and Bihar. The bark is used for tanning. The fruits are edible and the leaves
are used as fodder.

5. Cleistanthus collinus (Verna-Garari)-A small tree, found in Tamil Nadu, Malabar, Bihar,
Orissa and Madhya Pradesh. The bark, leaves and green fruits are used as tan.

6. Croton aromaticus; An aromatic shrub or small tree found in Andhra Pradesh produces a gum-
resin, which is used in varnishes.

7. Croton oblongifolius; (Verna-Chuka) — The seeds yield an oil, which is used as a purgative and
also as an insecticide.

8. Croton tigllium; (Verna-Jamalgota)-A shrub or small tree, native of South East Asia but
cultivated in Assam, Bengal and South India. The seeds are the source of croton oil, which is used
as a purgative.

9. Baccaurea courtallensis: Found in the Western Ghats. The fruits are edible.

10. Baccaurea sapida- (Verna-Lathua)-Found in Assam, Bengal and Andaman Islands The fruits
are edible.

11. Chrozophora prostrata (Verna-Subali)-The root ashes are given to the children for cough
treatment. The seeds are used as a purgative.

12. Baliospermum montanum; (Verna-Danti)-The seeds are used as a strong purgative. The
decoction of leaves is used in asthma.

13. Euphorbia milii; Syn. E. splendens; A small climbing shrub; native of Madagascar. Grown in
gardens as ornamental.

14. Euphorbia pulcherrima-, Syn. Poinsettia pulcherrima’, Eng-Poinsettia; (Verna.-Lal Patta)-A
shrub, native of Central America. Grown as an ornamental.

15. Euphorbia tirucalli, (Verna.-Tohar)-Succulent spineless small tree, native of Africa. The roots
are used for poisoning fish and birds.

16. Euphorbia hirta, (Verna.-Dudhi)-The plant is of medicinal value and used in many diseases
of children and adults.

17. Euphorbia thymifolia; (Verna.-Chhoti dudhi)-The juice of leaves and seeds is used as a strong
purgative. The juice is also used for remedy of ringworms and other skin diseases. It is an
antidote for snake bite.
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18. Euphorbia royleana- (Verna.-Thar)-The plants are used in hedges. The latex is used
medicinally in several ways.

19. Euphorbia antiquorum- (Verna.-Tridhara, sehund)-The decoction of stem is used as a remedy
of gout. The juice of the plant is also used as a strong purgative. The root bark is also used as a
purgative.

20. Glochidion zeylanicum; (Verna.-Kumbalm)-The leaves are used in itches.

21. Securinega leucopyrus; Syn. Phyllanthus leucopyrus; Flueggea leucopyrus (Verna.- Hartho)-
A large shrub or small tree, found in Uttar Pradesh, the Punjab, Maharashtra and Tamil Nadu.
The fruits are edible.

22. Jatropha curcas; (Verna.-Safed arand)- A shrub or small tree, native of tropical America, now
cultivated in Travancore. The seed oil is used for manufacturing candles, soaps and as a lubricant
and for illumination. The seed oil is also used as a purgative. The tender shoots are edible. Qil
also used as biodiesel.

23. Jatropha gossypifolia; (Verna.-Bherenda)-A shrub, native of Brazil. Cultivated as an
ornamental.

24. Jatropha hastate; Grown as an ornamental for bright crimson flowers.

25. Jatropha padagrica; (Eng.-Gouty stemmed Jatropha)-Native of Panama, grown for its bright
scarlet flowers.

26. Manihot esculenta; Syn. M. utilissima; (Eng.-Tapioca; Verna.-Sakarkand)- A small shrub;
native of Brazil, now grown in Kerala, Tamil Nadu and Karnataka. The tapioca tubers are
exploited commercially to obtain starch, sago, semolina and flour.

27. Hevea brasiliensis; (Eng.-Para rubber; Verna.-Rabar) — A tall tree; native of Brazil;, now
grown in Kerala, Tamil Nadu, Karnataka and North-Eastern Assam. The latex, obtained from the
bark of the tree, is used for preparing rubber, which is used for tyres and inner tubes, waterproof
clothing and various electrical goods.

28. Mallotus philippinensis- (Verna.-Kamala, Rauni)-A small tree found commonly in Bengal,
Madhya Pradesh, Maharashtra and Orissa. The red dye, obtained from the surface of the fruits, is
used for dyeing silk. Also used medicinally to remove thread worms and Ascaris.

29. Cicca acida; Syn. Phyllanthus acidus; Averrhoa acida; (Eng.-Stargoose-berry; Verna.-
Hariphul)- A small tree cultivated in Bengal and South India for the edible fruits. The leaves are
edible. The bark is used as a tan.

30. Emblica officinalis; Syn. Phyllanthus emblica; (Verna.-Amla)- A common tree with edible
fruits. The fruits are also used in diarrhoea and dysentery. The bark, leaves and fruits are used in
dyeing and tanning. The wood yields excellent charcoal. The pickle or jam is prepared from the
fruits. The fruit is very rich in vitamin C.

31. Emblica fischeri; A small tree, found in South India. The fruits are edible.

32. Kiganelia reticulate; Syn. Phyllanthus reticulatus; (Verna.-Panjoli)- A climbing shrub,
commonly found in Northern India. The roots are the source of a red dye.

33. Putranjiva roxburgii, (Eng.-Child-life tree; Verna.-Putranjiva)-A tall tree, grown as a hedge
plant. The nuts are made in rosaries. The Hindus believe that if the hard stones of the fruits are
made into rosaries and placed around the neck of the children, they keep them in good health.

The seeds also yield an oil which is used for burning purposes. The leaves are used as fodder. The
leaves, fruits and stone of fruits are used medicinally in colds and fevers.

34. Ricinus communis; (Eng.-castor-oil plant; Verna-Arand)-A small tree, cultivated chiefly in
Andhra Pradesh, Maharashtra, Karnataka and Orissa. The seeds are the source of castor-oil,
which is mainly used as a lubricant and as a purgative. It is also used for transparent soap, textile
soap, typewriter-inks, perfume, aromatics, varnishes and paints.

The seed cake is used as a fertilizer. The writing and printing-papers are made of the wood-pulp.
Castor stems are used for strawboards and cheap wrappings.

35. Tragia involucrate; (Verna-Barhaita)-The roots and fruits are used medicinally.

POACEAE
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Systematic position
@ Class : Monocotyledons
® Order: Cyperales
® Family: Poaceae
® Genus: Oryza
® Species: sativa
Distribution of Poaceae
® The family is commonly known as grass family. It is one of the largest among the angiospermic
families. It consists of 620 genera and 6,000 species. The members are cosmopolitan in
distribution. The plants represent all the 3 ecological types as hydrophytes, xerophytes and
mesophytes. In India it is represented by 850 species.
Characters of Poaceae
® Mostly herbs, stem jointed, fistular, cylindrical; leaves simple, alternate, sheathing, sheath open,
ligulate; inflorescence compound spike; flowers zygomorphic, hypogynous, protected by palea;
perianth represented by 2 or 3 minute scales (lodicules); stamens 3, versatile; carpel one, style 2
or 3, stigmas feathery, basal placentation; fruit caryopsis; testa fused with pericarp.
Vegetative characters
Habit
® Herbs, annuals or perennials or shrubs, sometimes tree like (Bambusa, Dendrocalamus).
Root
® Adventitious, fibrous, branched, fascicled or stilt (Zea mays).
Stem
® Underground rhizome in all perennial grasses, cylindrical, culm with conspicuous nodes and
internodes, internodes hollow, herbaceous or woody, glabrous or glaucous, vegetative shoots are
arising from the base of aerial stem or from underground stems are called tillers.
Leaves
@ Alternate, simple, distichous, exstipulate, sessile, ligulate (absent in Echinochloa), leaf base
forming tubular sheath, sheath open, surrounding internode incompletely, ligule is present at the
junction of the lamina and sheath, entire, hairy or rough, linear, parallel venation.
Floral characters
Inflorescence
® Compound spike which may be sessile or stalked. Each unit of inflorescence is spikelet. The
spikelets are arranged in various ways on the main axis called rachilla. A compound inflorescence
may be spike of spikelets (Triticum), panicle of spikelets (Avena).
® The spikelet consists of a short axis called rachilla on which 1 to many sessile or short stalked
flowers are borne. The florets may be arranged in alternate or opposite manner on the central axis.
@ At the base of rachilla two sterile scales, called glumes, are present. The glumes are placed one
above the other on opposite sides. The lower one is called first glume and the upper is called
second glume. Both the glumes are boat shaped and sterile. Above the glumes a series of florets
are present. Each floret has an inferior palea or lemma and above it a superior palea. The lemma
frequently bears a long, stiff hair called awn.
Flower
@ Bracteate and bracteolate, sessile, incomplete, hermaphrodite, or unisexual (Zea mays), irregular,
zygomorphic, hypogynous, cyclic.
Perianth
® Represented by membranous scales called the lodicules. The lodicules are situated above and
opposite the superior palea or may be absent, or many (Ochlandra), or 2 or 3.
Androecium
@ Usually stamens 3, rarely 6 (Bambusa, Oryza) and one in various species of Anrostis, Lepturus;
polyandrous, filaments long, anthers dithecous, versatile, linear, extrorse; pollen grains dry.
Gynoecium



24

® Monocarpellary, according to some authors carpels 3, of which 2 are abortive, ovary superior,
unilocular with single ovule, basal placentation, style short or absent; stigmas two feathery or
papillate and branched.
Fruit
@ Caryopsis (achene with pericarp completely united or adherent with the seed coat) or rarely nut
(Dendrocalamus) or berry (Bambusa).
Seed
® Endospermic and containing a single cotyledon called scutellum, which is shield shaped and
pressed against the endosperm.
Florl formula
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Economic Importance of Poaceae
® The family stands first and foremost in respect of economic importance in whole of Angiosperms.
The staple food grains of the population of world is derived from Oryza sativa (Rice) and
Triticum aestivum (Wheat). They are cultivated from time immemorial.
Food
@ Triticum aestivum, Oryza sativa, Zea mays (Maize), Hordeum vulgare (Jaw), Sorghum vulgare
(Jowar), Avena sativa (Oats), Pennisetum typhoides (Bajra) are cultivated for cereals and food
grains.
Fooder
® Many grasses as Cynodon dactylon, Panicum, Cymbopogon, Agrostis, Poa are grown for fodder.
Sugar
@ Saccharum officinarum (Sugarcane; H. Ganna) is cultivated for gur and sugar.
Building material
® Some species of Bambusa e.g. B. tulda, B. vulgaris are used for scaffolding, thatching huts etc.
Furniture
® Species of Dendrocalamus (H. Bent), Arundinaria, Melocalamus are used in manufacture of
furniture.
Aromatic grasses
® Many grasses Yyield scented oils which are used in perfumery viz. Vetiveria zizanioides (H. Khus
khus) yields vetiver oil from the roots. The roots are also woven into curtains. Andropogon
odoratus (Ginger grass), Cymbopogon citratus (Lemon grass), Cymbopogon martini (Geranium
grass), Cymbopogon jawarancusa etc. also yield oil.
Medicinal
® Phragmites karka, Cymbopogon schoenanthus etc. are medicinal.
® Secale cereale is cultivated for infection of its inflorescence by Claviceps purpurea for
production of Ergot and for extraction of ergotine. Ergotine is an excellent remedy for uterine
contraction.

.....

Paper
@ It is manufactured from certain species of grasses and bamboos.
Ornamental
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® Rhynchelytrum repens, Cortaderia selloana and some species of the tribe Bambusoideae are
ornamentals.
® Besides these a number of grasses are grown to form fine lawns, play grounds etc.
CYPERACEAE
Systematic position
e Class :Monocotyledons
® Order :Cyperales
e Family :Cyperaceae
e Genus :Scirpus
e Species:articulatus
Distribution of Cyperaceae
® The family is commonly known as ‘Sedge family’. It is distributed throughout the world but most
abundant in temperate zones. It comprises 70 genera and 4000 species. In India it is represented
by 441 species.
Characters of Cyperaceae
e Plants usually herbs with 3 angled stem, solid culm; leaves with entire sheathing base not split on
one side; flowers in spikelets of cymes, subtended by a single glume, naked or with perianth of
scales or hairs; stamens 1 to 3; carpels 2 or 3, ovary superior, unilocular with single basal ovule;
fruit an achene or nut, seed endospermic.
Vegetative characters
Habit
e Plants are commonly perennial herbs rarely annual; perennating by means of creeping rhizomes
or tubers. The members are inhabitants of damp places.
Root
e Adventitious, fibrous, branched or tuberous.
Stem
e Underground rhizomes, tubers or stolons, aerial shoots terete (angled), solid glaucous or glabrous,
without distinction into nodes and internodes; usually unbranched rarely branched near the tip.
Leaves
e Exstipulate, sessile, leaf base sheathing, sheath closed, eligulate, arranged in three rows, alternate,
simple, lamina linear, narrow, pointed, sharply edged.
Floral characters
Inflorescence
e Inconspicuous flowers arranged in spikelets, panicles or in spikes of cymose rarely solitary
terminal (Oreobolus).
Flower
e Sessile, bracteate, zygomorphic hermaphrodite or unisexual arising in the axil of a single glume,
hypogynous, small.
Perianth
e Usually absent but in some represented by hairs or scales (Oreobolus); flowers naked (Cyperus,
Carex).
Androecium
e In male or hermaphrodite flowers stamens usually 3, may be 1 to 6 or one (Hemicarpa),
polyandrous; anthers dithecous, basifixed, oblong or linear; filaments long and thread-like.
Gynoecium
e |In female flowers or hermaphrodite flowers gynoecium is bicarpellary (Rhyncospora) or
tricarpellary (Carex), syncarpous, superior, unilocular, single basal ovule; style single or divided
into the equal number of carpels; stigma linear or feathery corresponding to the number of
carpels. In Kobresia ovary is enclosed in a bract or utricle.
Fruit
e A flattened 3-angled nut.
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Seed
® Endospermic.
Floral formula
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Economic Importance of Cyperaceae
1. Food
® The tubers of Cyperus esculentus (H. Kaseru) are used as food due to their high oil content. The
tubers yield 25 to 30% oil of pleasant taste. The tubers of Eleocharis tuberosa are also edible.
2. Fodder
e Many species of Cyperus are taken by cattle as fodder.
3. Medicinal
® The tubers and rhizomes of Cyperus articulatus, C. iria, C. longus are carminative, stimulant and
tonic. The tubers of Cyperus stoloniferous are stimulant for heart. The tubers of Scirpus kysoor, S.
grossus are used in diarrhoea and vomitting. Scirpus articulatus is purgative. Kyllingia triceps is
used in diabetes.

4. Poisonous
e Carex cernua is cattle poison.
5. Other uses
e Carex arenaria and species of Cyperus are good sand binders. Scirpus lacustris is used for
matting. Aromatic scented oil is obtained from Cyperus stoloniferous.
6. Ornamentals
e Cyperus alterifolius and Isolepis are cultivated in gardens.

UNIT-V
ECONOMIC BOTANY
Ragi
Common Name — Finger Millet
Tamil - Ragi
English — Finger Millet, African Millet, Ragi
Family — Gramineae (Poaceae)
Binomial Name — Eleusine coracana Linn.,

History - According to De Candolle, ragi (Eleusine corocana Gaertn.) is native of India. This is the third
important millet of India. The area under the crop is 5.9 million acres and the annual production of grain-
is about 1.9 million tons. About 75% of the area under the crop lies in South India.

Cultivation - It is cultivated as a food crop in Andhra Pradesh, Tamil Nadu, Karnataka, Orissa, Bihar,
Uttar Pradesh and Maharashtra. It has many valuable features. It is one of the hardiest crops suited for dry
farming. It can grow under conditions of very low rainfall, and can withstand very severe drought. It can
be grown as a dry crop as well as under irrigation. Unlike other crops, both the plants and grain remain
free from pests and diseases. Ragi grain can be stored for many years even up to fifty years without
damage, if kept away from moisture. n India, ragi is sown in the kharif season. Sowing takes place
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between May and August, and harvesting between September and January. 'In Andhra Pradesh and Tamil
Nadu, sowing and harvesting continue almost throughout the year. This tall grass, has tufted stems, each
with four to six spikes. The important variations observed are in ear-head shape and plant pigmentation.
The seed coat is generally brown in colour ; a few types with white grains also occur.

Uses - Its grain can be made into cakes, porridge and sweetmeats. A beer is brewed from the grains by the
hill-tribes. The flour is used for puddings. It is a grain of great nutritive value, and is considered more
sustaining for people doing hard physical work than any other grain. The straw is considered a valuable
food for the milk animals. The grains are tonic and astringent, useful in biliousness; specially
recommended for diabetics as a wholesome food.

Maize
Common Name — Maize
Tamil - Makka-cholam
English — Maize, Corn, Indian corn
Family — Gramineae (Poaceae)
Binomial Name — Zea mays Linn.,

History — It is universally admitted that Maize of Indian corn is born in America. This species probably
originated in a wild state in the tropical South America. A tall annual cultivated grass. Maize mainly
grown as ‘kharif crop’. It is grown as a food crop mainly in Uttar Pradesh, Punjab, Madhya Pradesh,
Bihar, Andhra Prdesh, Jammu and Kashmir.

Cultivation and harvesting - Maize is a summer annual. It thrives best in fertile, well irrigated, medium,
heavy loamy soil. It is also commonly grown in the coarse gravel soils of hilly tracts. In India the crop is
generally sown in June-July and harvested in September-October. The maize stems are cut close to the
ground with the help of corn knife or sickle. The stalks are stacked to allow the grain to ripe further. After
a month of this curing process, the ears (cobs) are husked by hand or by machine. Maize must be stored in
well ventilated bins so that the excess of moisture is evaborated.

Uses - The chief use is as a food for man and livestock. The grain is very nutritious, with a high
percentage of carbohydrates, fats and proteins, Not only is the grain valuable as a stock feed, but the plant
as a whole is an important fodder crop. The immature cobs are largely eaten after roasting. The grains are
also used in making corn starch and industrial alcohol. The glucose is also manufactured from the grain.
The corn oil is prepared which is used for soap making, lubrication and as salad oil. Corn flakes make a
good breakfast food. The fibres in the stalks are utilized for making paper and yarn. Zein, the protein
which occurs in maize grain, is utilized for making artificial fibres with good tensile strength and wool-
like qualities.

Sorghum
Common Name — Sorghum
Tamil - Cholam
English — Sorghum
Family — Gramineae (Poaceae)
Binomial Name — Sorghum vulgare Moench.,

History — Sorghum was cultivated in China and India at an early date. India is one of the leading
countries in the world for the production of sorghum. The area under this millet is 42.6 million acres, and
the production of the grain is estimated at about 7.4 million tons. It is chiefly cultivated in Uttar Pradesh,
Punjab, Madhya Pradesh, Andhra Pradesh, Maharashtra and Rajasthan.

Cultivation - In India, jowar is mainly a crop of plains, and is grown as both a kharif and rabi crop. The
kharif crop is sown between May and July, and harvested between October and December. The rabi crop
is sown between September and November, and harvested between January and March. The plants are tall
coarse annuals, growing to a height of 3 to 15 feet. The inflorescence is a dense head or panicle. The
grains are small, round and pinkish white in colour. They can easily be grown in less irrigated and arid
regions.
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Uses - The grain is eaten by breaking it and cooking it in the same way as rice or by grinding it into flour
and preparing unleavened bread from it: The stem and leaves are used as cattle fodder especially in north
Indias. Several sorghum varieties with juicy and palatable stalks have been developed and grown
exclusively for fodder purposes; the plant is cut after flowering or seeding and fed to cattle green or after
drying, or ensiling, Green stalks are chopped before feeding. Grain may also be used as feedstuff. Leaves
and stalks of most varieties contain a cyanogenetic glucoside, dhurrin, which decreases with maturity of
the plant. In addition to grain and fodder, Sorghum Qil, obtained from the germ fraction separated in the
wet milling process, is used after refining in salads or for general cooking. A hydrogenated product has
also been produced from the oil.

Red gram
Common Name — Red gram
Tamil - Thovaray
English — Cajan pea, Pigeon pea, Red gram, Congo pea
Family — Leguminosae (Papilionaceae)
Binomial Name — Cajanus cajan Millsp.,

History — according to De Candolle (Origin of Cultivated Plants) pigeon pea (Cajanus cajan) is more
probably a native of tropical Africa, and introduced perhaps 3,000 years ago into India.

Cultivation and Harvesting — In India, it is chiefly grown in Madhya Pradesh, Bihar, Andhra Pradesh,
Maharashtra, Uttar Pradesh and Karnataka. Grown mostly as a ‘Kharif” crop and used in form of ‘dal’.
This is the second important pulse crop of India. Its is grown as a dry crp mixed with millets like jowar,
bajra and ragi. In North India, however, the crop is irrigated over considerable areas. It is sown in the
kharif season from May to July, and is harvested in about six to eight months’ time (i.e., from December
to March). The area covered by it is about six million acres and annual production is about 2 million tons.

There are two main varieties grown in India--(i) Cajanus cajan var. bicolor DC. (arhar) and (ii)
Cajanus cajan var. flavus DC. (tur). Arhar comprises of late-maturing, large, bushy plants, bearing purple
streaked, yellow flowers and dark coloured pods, each having four or five seeds. Tur on the other hand
comprises early maturing and smaller plants having yellow flowers and plain pods, each containing two
or three seeds. Arhar is commonly cultivated in north-eastern India and tur in the peninsular India. The
important types of India are-N.P. 15, N.P. 16, N.P. 64, N.P. 80 and type 17 of U.P.

Uses - Both the immature and ripe seeds are used for human food as a good source of protein. The leaves
and twigs are used for fodder. The pericarp and husk, separated in threshing are used as cattle feed. The
enzyme urease, obtained from it, is required for estimation of urea in blood, urine, etc. Livestock and
poultry are very much fond of it. It is chiefly consumed in south Indian homes. This contains two
globulins: cajanin and concajanin. The leaves are used in Madagascar for rearing silkworms. Green pods
are used as a vegetable. Husk makes useful fodder Green leaves are used as green manure.

Gossypium
Common Name — Cotton
Tamil - Paruthi, Panji
English — Cotton
Family — Malvaceae
Binomial Name — Gossypium Linn.,

History — The history of cotton (Gossypium sp.) is most interesting, and perhaps no more remarkable
example of a sudden development exists in the whole history of Economic Products, than in the case of
cotton. Cotton has been in the use in India since 1800 B.C. and from 1500 B.C. to A.D. 1500 India was
the centre of the industry. The hindus were the first people to weave cloth. Cotton was introduced into
Europe by the Mohammedans. This was first grown in the United States soon after the first settlements
were made. The first cotton mill was established in 1787.
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Cultivation and Harvesting — All the cultivated cottons fall under four species. These are Gossypium
arboreum, G. herbaceum, G. hirsutum and G. barbadense. G.arboreum this is most widespread of all the
species of Old World cottons, beings distributed throughout the rain-fed savannah areas from Africa,
through Arabia and India, to China, Japan and E.Indies.
G. herbaceum this is also an Old World species. It occurs in Africa, Middle East countries, Central Asia
and Western India. It is utilized for low-quality fabrics, carpets and blankets and is especially suitable for
blending with wool. G. hirsutum this is a New World species.
G. barbadense this is a New World species. It includes perennial shrubs or small trees, 3-15feet high or
annual shrub moderately high. Cotton is essentially a tropical crop, but its cultivation is carried on
successfully over may parts of the world, far removed from the tropics. It is grown either at sea level or at
moderate elevations not exceeding 3,000 feet. Cultivation is confined largely to flat open country and
rough hilly tracts, where the minimum temperature does not fall below 70°F. Higher temperatures are
very favourable, and the upper limit may go up even to 1050F in the picking season. The crop thrives well
in moderate rainfall. Rainfall exceeding 35 inches is supposed to be harmful to the crop. The lower limit
for a purely rain-fed crop is 20 inches.

Uses - The bulk of cotton production is consumed in the manufacture of woven goods, alone or in
combination with other fibres. The principal types of woven fabrics are-print cloth, yarn fabrics,
sheetings, fine cotton goods, napped fabrics, duck, tyre fabrics and towels. Products in the form of yarn
and cord include unwoven tyre cord, thread, cordage and twine and crochet yarns. Unspun cotton finds
use in mattresses, pads and upholsteries. Cotton waste of good grade is employed in making cotton
blankets, sheets, towels and flannelettes. Cylindrical strips from carding machine, which are constituted
of fibres of good strength, are used for warps, twines, ropes and nets; they are also useful for wadding,
padding for upholstery, bed quilts, etc.

Corchorus
Common Name —Jute
Tamil - Sanal
English —Jute
Family — Tiliaceae
Binomial Name — Corchorus Linn.,

History — Corchorus as native of India. The commercial fibre jute is obtained from either one or both of
the following species of Corchorus, viz., C. capsularis Linn., grown in West Bengal and Bangladesh, and
C. olitorius Linn., raised in the vicinity of Calcutta.

Cultivation - In India, the crop is sown between March and May, and harvested between July and
September, It is grown mainly in West Bengal, Assam and Bihar, which together account for 90 per cent
of the total area sown. Orissa, Uttar Pradesh and Tripura are the other states, which contribute the
remaining 10 per cent area. Jute is a bast fibre obtained from the secondary phloem. The bast fibre is
obtained from C. capsularis, a species with round pods which is grown in lowland areas subject to
inundation. Fibre from C. olitorius, an upland species with long pods, is but little inferior.

In India, the time for harvesting the crop depends entirely upon the date of sowing; the season
commences with the earliest crops about the end of June, and extends to the beginning of October. The
crop is harvested within three or four months after planting, while the flowers are still in bloom.

Uses - Jute is used chiefly for rough weaving the thick cloth made from jute fibre is used for making
gunny-bags. Another type of fine cloth prepared from jute fibre is chiefly used as a cloth to sleep on.
Another type of coarse cloth is largely used for making the sails of country boats, and also for bags to
hold large seeds or fruits.

Jute is extensively used in the manufacture of carpets, curtains, shirtings, and is also mixed with
silk or used for imitating silk fabrics. The fibre is also used for making twine and ropes. Short fibres and
pieces from the lower ends of the stalks constitute jute butts, which are used to some extent in paper
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making. India not only grows most of the jute, but it is the largest manufacturer and exporter of jute
products.

Cardamom
Common Name — Cardamom
Tamil - Ellakay, aila-cheddi, elakaya
English — Lesser cardamom, Cardamom
Family — Zingiberaceae
Binomial Name — Elettaria cardamomum Maton.,

History — There are two varieties: 1. E.cardamomum var. major Thw.comprising all the wild races and 2.
E.cardamomum var. minor Watt.comprising all the cultivated races, particularly those included under the
names Malabar and Mysore Cardamoms. It is usually cultivated in those regions which form the natural
habitat of the species. They are chiefly cultivated in Kerala, Mysore, Maharashtra, Assam, Sikkim and
Tamil Nadu.

Cultivation - The cultivation of cardamoms is confined to regions with an annual rainfalt os a
temperature range of 50-95°F. and an altitude of 2,000 to 5,000 feet. It grows soils. The soil should be
moist and well drained. It thrives best under moderate natural shade. When inter-planted in come
plantations, shade is indirectly provided by coffee plants and areca palms. Cardamom is propagated either
vegetatively by division of rhizomes or by seedling transplantation.

Cardamom comes into bearing in three years after planting which may be the fourth or fifth year
after sowing. Flowering commences in April-May and Angust: flowers may be seen almost throughout
the year. The peak flowering and as flowers appear for long, fruits ripen irregularly at intervals
necessitating fruits are gathered at intervals of 30-40 days. The fruits are died after harvesting either in the
sun on berbecues of beaten earth or by artificial heat in drying houses.

Uses - Cardamom is used as a spice and masticatory, and in medicine. The pleasant aroma and a
characteristic, warm, slightly pungent taste. It is used for flawe cakes, bread and for other culinary
purposes. It is also used for flavouring liqueur countries, cardamom is used for flavouring coffee and tea.
In medicine, it is used as a stimulant, carminative and flavouring agent.

The cardamom capsules contain-Moisture 20%; protein 10.2%; ether extract 2.2% mineral matter
5.4% crude fibre 20.1% carbohydrate 42.1% calcium 0.13% phosphorous 0.16% iron 5.0 mg/100 g. The
seeds of cardamom contain 2-8% volatile oil. Seeds of green cardamom yield appreciably more oil than
those of bleached cardamom.

Chemical composition of seeds. Moisture 8.3%; volatile oil 8.3%; total ash 3.7%; non-volatile
ether extract 2.9%; crude fibre 9.2%; crude protein 10.3%; calcium 0.3%; phosphorus 0.21%; sodium
0.01%; potassium 1.2%; iron 0.012%; vitamin B, (thiamine) 0.18 mg/100 g.; vitamin B, (riboflavin) 0.23
mg/100 g.; vitamin C (ascorbic acid) 12.0 mg/100 g.; niacin 2.5 mg 100 Bos vitamin A 175 International
Units (1.U.) per 100 g. of seeds.

Clove
Common Name —Clove
Tamil - Kiramber, ilavanga ap-pu
English —Clove
Family — Myrtaceae
Binomial Name — Syzygium aromaticum Linn.,

Clove is the dried unopened flower bud of Syzygium aromaticum a medium statured, cone shaped
ever green tree belonging to the Family—Myrtaceae. Clove tree attains a height of 10 to 12 metres. The
stem is usually forked near its base with two or three main branches. Smaller branches are slender, rather,
brittle and covered with grey bark. The leaves appearing in pairs, are lanceolate, acute at both ends and
are of dark shining green colour. The aromatic nature of the leaves is due to numerous oil glands found on
their under-surfaces. The power outs and greenish when fresh and are borne on ends, which are picked
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green and dried in the sun till they become dark brown, form the 'clove of commerce. The buds have
slightly cylindrical base and are surmounted by the plump ball like unopened corolla which is surmounted
by the four toothed calyx. If the bud is left unpicked, the flower develops after fertilization into a fleshy,
purple and one-seeded oval fruit as 'Mother of clove'. The fruit is about 2.5 cm. long and 1.25 cm. in
width. The seed is oblong, rather soft in texture and grooved on one side. The leaves, unripe fruit and
broken clove, including the stalk are all aromatic and yield an essential oil.

Soil and climate - Deep and rich loams with high humus content are best suited for clove cultivation. In
India, clove has developed well in the open sandy loams and the laterite soils of South Kerala region. But
the best growth is seen in black loams of the semi abhors water logging and, therefore, perfect drainage is
essential. Clove is strictly a tropical plant and it requires a warm humid climate.

Propagation — Clove is propagated through seed. Usually the seeds become available for sowing from
August and October. The seeds lose their viability within one week after harvest under normal conditions
and hence it is necessary to sow them immediately after collection from the tree. The seeds can be sown
with or without the fruit coat. Raised nursery beds are prepared in a shady place and the seeds are sown in
rows adopting a spacing of about 12cms.

Harvesting — the flowering season is Septemer-October in the plains and December-January in high
altitudes. The buds are ready for harvest in about four months. There is considerable variation in the yield
of clove. Under favourable conditions well grown trees may yield as much 4 to 8kg of cloves.

Uses - Clove is very aromatic and fine flavoured and imparts warming qualities, m an homes, it is used as
a culinary spice as the flavour blends well with both sweet and savoury dishes. Clove is used for
flavouring pickle, curries, ketchup and sauces. It is highly valued in medicine as a carminative, aromatic
and stimulant. Clove has stimulating properties and is one of the ingredients of betel chewing. In Jawa,
clove is used in preparation of a special brand of cigarette for smoking. The essential oil which is
obtained by distilling clove with water or steam, has even more uses. It is used medicinally in several
ways. The chief constituent of the oil eugenol, is extracted and used as an imitation carnation in perfumes.

Ground nut
Common Name — Ground nut
Tamil - Verkadalai
English — Peanut, Ground nut
Family — Leguminosae (Papilionaceae)
Binomial Name — Arachis hypogaea Linn.,

History — the round nut is native of South America, now generally cultivated throughout India. This was
not known in the Old World before the discovery of America. According to Dymock this plant reached
India through China. It does not appear to have been cultivated for more 150 years. This was brought to
wstern India from Africa. It is native of Brazil. It is widely grown in South India, Maharashtra and Utar
Pradesh. North Gujarat is famous for peanut cultivation. The plant is a bushy or creeping annual with the
peculiar habit of ripening its fruit underground. A sandy soil is best for its cultivation. The soil must be
friable so that the ripening fruit can be buried, and it must be well fertilized.

Uses - The peanuts (seeds) are used for roasting or salting and for the preparation of peanut butter.
Peanuts are a very nutritious food. One Ib. of peanuts yields 2700 cal. The filtered refined oil is used for
cooking and in making margarine. Peanut oil is important food oil. The oilcake is used as fodder. The
protein in peanuts is used in the manufacture of ardil, a synthetic fibre. The vegetable ghee is made from
the peanut oil after hydrogenation.

The kernels are also used in various foods and confectionery. They are ground and made into
peanut butter. Peanut flour is prepared by grinding the finest grades of peanut cake; it is used for
supplementing the white flour. Cake is used as feed for cattle and other farm animals; also used as
manure. Cake has high nutritive value. Seed coats are mixed with groundnut husk and the product is
called groundnut bran. Some commercial products are groundnut milk, peanut ice-cream Speed and
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peanut massage oil for infantile paralysis. Hulls are used s filter for fertilizer, or ground into meal for
insulation blocks, for floor sweeping compounds, bedding the stables, etc. Peanut oil also finds some use
as a lubricant, and blends with mineral oil have been developed.

Sesame oil
Common Name — Sesame
Tamil - Ellu
English — Sesame, Gingelly
Family — Pedaliaceae
Binomial Name — Sesamum indicum Linn.,

It is a herb. It is grown mainly in Uttar Pradesh, Madhya Pradesh, Rajasthan, Andhra Pradesh,
Tamil Nadu and Maharashtra. The seeds contain about 50% oil, which is easily extracted by cold
pressure.

Uses - The oil is edible and used for cooking purposes. It is also used in the manufacture of soap,
cosmetics and hair oils. The oil cake is used in fodder. The seeds are used for making sweetmeats. The oil
is also used for anointing the body and as fuel for lamps.

This fatty oil obtained from the seeds is called Sesame oil, Gingelly oil or Til oil. The oil is also used as
an ingredient of confectionery and in the manufacture of perfumes, insecticides and pharmaceutical
products. The oil cake may also be used as a source material for proteins used in glues and sizes. The
utilization of sesame cake, from dehulled seeds, as a source of protein for human consumption is an
important development.
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MORPHOLOGY, TAXONOMY AND ECONOMIC BOTANY

UNIT-I : TAXONOMY

Binomial nomenclature, Systems of classification — Bentham & Hooker; Engler&Prantle.Merits and
demerits of natural systems of classification. Herbarium- Preparation and advantages.

UNIT-IV

Gamopetalae:  Rubiaceae, Asteraceae, Asclepiadaceae, Apocynaceae, Solanaceae,
Acanthaceae, Verbenaceae, Labiataeand Convolvulaceae.

Monochlamydeae: Amaranthaceaeand Euphorbiaceae.

Monocotyledanae: Gramineae and Cyperaceae.

UNIT-V : ECONOMIC BOTANY

A brief study of the economic importance of the following plants:
Food crop - Ragi and Maize, Forage crops - Sorghum, Redgram.Fibre crops -
Cotton,Jute. Spices- Cardamom, Clove. Oil yielding crops - Groundnut, Sesamum.
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Quuwifled eemmu@Geug CGumeim) epeuCeur@ 2 ulflarapd Q@@ CFTHSHeTEL
QuUWIRL LIL(h &l6sTMme6TT:

W &L Q&ML GMUILL 2 ufNiflenid &6t CUIfleoT&H 60 WD, @I6TILMD Q&TeL
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o  QUTHUCUWIBL 6T UTONSGCUTS, SiMONUIed QLT ML LIL&EGMI%E &G 6T
Netreury CeustaiGLd: el (H&E (B (Passer domesticus)
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UMSLLTE&ONID PHESHD CQFVISHH6TM, Y 6uTMed HFFWILTS QHS
SIMLOLILISENET Sl LILIEML_WLIT&HS Q& TEHuIL_G).

19. @& sreuy uTERGeNsT HHSHSGHUBLD HEHHML Il LILIEDL UITES
Q&ML &I, GOILILITS SIHSITEUSII &LV S6lT

LOGLIT&6IT.

20. GIUEHLDLITEOMETT LILPEMLOWITE QUM L &H&HE@pHG QUIliLbs @eLene; SI(hHS
uflesoimo  euenj&EHuUNeL, Quilwpbdlerr QU  S@hHenHeT Leteni]  HEHS
QUaTTEFESIIMLhHS euensseiled QuiflbEler Qreini(h &LP6LSET 2 6iTeresl, LNheng L
QPSS Qre(h &LeL&eT NNGFOIW (W uwTHame (CammGomseiLerv)
316060 CaIMIL(BHH&Ialq Wiemel (QamL GLTGHT&HeLblL6rv).

21, UmedGULL6verv  Hemevemwt el CULULLSHTES  SIHSLUGLD
SMCLMEULL 606y Hlemew MMID CLmCerTGEHTL 1q.60lL_60T&H6T LILDEHLOUITETTEnE
LMHMILD 0L G CleVCLMETTSHE5 &S (LD 63T 6m6U&SLILI(H H6dTmé6ut.

22. SMLEUMIIMM 6TERINCHTIHMSUTEVTEN OSTHGRISEHLD SHMTTLLSEHLD 6 (1
GOUILL  eTeiuenNeensuNeomsst  O&IHSMIGET OMID  STTCLL&ELHS
LILD6WLOUITETT6ME.



23. CLOTCEITCHTLIq 0L 601&H61T 11 QYILISMTEED 45 GHHLOURISATTSHELD
eUMSLILI(H & SLILIL (Herterstl, MG l1gCHTeMLVGLIT6ITSHEIT 44 QYL THATTSHELD 258
& (HLOUMRISATTSELD 6UeMSLILI(HS SLILIL (herTersr.

24. 19.CamemLeuGLTGeot &SM&eUMFGCeoré G BLUSSGIL 65T QBT Mi&
STOCUTHALCLUN (PIgHMEGI.

6TTRIEL LOMMID LFTETL 6016 eumSLLGSHSH6L (Pemmuiler HMULSET LoMHMID
GsmmUm (B Seit:

» @hs SemUNeT Uy, QUBSLD WOHMID QUDSSH6HT HEHLOLILTEET
Quiw  QEWMMSS G, CrGaméearmwenl.  (WHNILD
SIGOOUULL &, CLID G GELURSET @b& (6THI6VN)
SisnLINes QUi QASMTLfleL Qevals QGLDSEHL 60T QST [JLIEDL LI
allg eUMIGaT6L NHICIWITESSLILIL (H6T6r6. , Y J&HEFeLOGL .

» @hs Ssmwlfer AUl G QUBSLD WOMID  QUOESI 60T
SIEOLOLIN6IT STCLMCLL L TCVEL 60T 28 Gl6TTenGl. QhG SH6MLDLILN6L
DIDCeoTmervGILITLD &61T & 63715 & 63NUIITE [HL_ & &LILI(H&) 60T 60T

= Gmpeurer  ShHPLenL  QamEul.  G@GURSGET &L SIS,
SI&EHFOMMOCL  LOMHMID HDAULLTC & BrHSHefled
§&&eng QUOMEDT. (PETCETHMLD 6T60TLIGI MM CLITS6oNUTNe0 ([ hGI
W (pemLowimeet 1NRl6eN &G GSMSSLILL (ReTeng.

= YeuQeualidemen oL D6LEOIMS OGO  eUOTTEFHUIDL HSHSHTSH
6TIRIGVIT & (IH H)6TTITIY.

GmmUT (B SH6iT:

Qb ML SOLD6HIG. QLGCT 2i6L6VG CHLK6HT SHTHIGLEUTEHET, (61.5T.,
&gme0lGCaCE, £°6euMeIGL G, QUHHCH, (NGOl LOIGEID LILDEMLOLIT6DT
LOHMID WPpHenGl QUL Ted.-.CuUev GHLDURSETTES &[S LILHEHTMET, (61.85.
JTeiT @& LoMHMILD GLo&CEaTmTeOlLITE).

SHO06TIG ~QUIT  6TETLG  €(h,  LLEMOWITET  G(Remeud  STLIge|ld
GOMMESLILLLHTGLD.

Querverdl OMID NDFT FadHmILiLlg, UTGULL D (PHOSWIG, LHMID
LOTHOILIENLOLILIG 6T eLHEVLD S ([HHGHI QUMDLILILL 8.



CrGerméeniilig werdled(Bh gl (memm QAFHTLfleL QulWwihE) 19.56TemLOLg W
yssefler (@reouG  QamLiseafled Quilwbg)  euHHCHTTMEm 6L
JOMI&QASTETEUG| L CEFLIEEEHH 6 §).

3158 [b(€h & &0 & Tig U (5 1h &) LMFIL_L_6L H(€h & & Q1 &Tig ull6tT euLHl S CHT6iTM6VL.

urflLLeéd  BEh&HFSHAHTQUINOIBHSE  @evaus-mowl  h(Eh&r& 0 &mig ulledr
QLN GHCHTETMEL.

A @umeL L, 556fledl(hhg @@HUITEL L &&emarL ClLm|&ev.

G mNeSluNed g 6reaTCLMGLomiledSluiledr euLf & CoImesrme0

@hs MmN CLICRITEHTL&6T IqCHTLSmET 6l LILDETLOLLIIT 6T 6h 6
6T60TM)] & (1S L1LI(H S 60T M 60T,

88l QeremmMW M 6YS G ©HFILCUTSE IV 6.

9_6VI] HMEUISHLD (Herbarium- Preparation and advantages.)

STOUTALTEIIM] SILVGH BT (PSS UGSHSET AMIHMSUILD (P&,

2 IHHLILL (B, Hmerflev el L LLI(HLD. SHG SlLemL_uilev/
Smaflev, HreuraNulcomaT&HanTed JHMIGCISTeTaTLILIL L, JHTUCRGT(TH
HTUTIUIED 6U6MSLILITLLq.60T Lilg. &M&SLILHLD. A5 5Hem8 I (Pemmuilev
GuesariuL (B, euflenFLIL(H & SHLILIL L 2 6ulJ SHTUTSOHTGSLI6mL, 560160155CH
Q& IT68BTL. (I LILI6DI6Y 2 LIGHMEUTSHLD (S RI&levLD:Herbarium)

TN SSLILIG 6T M6 QFQFTELELMETIHI2 6V  HTUTHAFTGSLILSEMET  LIFTDOFSSI,
Q16 CMHGSTETEHLD HeneoWRGmanD GN&GLW. (61.85M.) QHHWS Sreuganied
2_6VIJ HMEUTSHLD, CHMLILDLIS ST



2 6UHTEUN&HS 6 (Gnetum africanum)
A .
LT (H6TL&&LD

Q&ETMHLIMLILY
QUL 6EDM
LIM&ISTLIL
LwleoTUIm (h &6iT
26L& TEUTSHRIGEI

1.Q0&mmNmLIY

Sreurenulev Quuigest s77LmfliLD (herbarium) @60&&6T QLOMLHIUT6L
BB HGHI2 (HeUTETE. ADQTAUNCD 67571/mfiLig (herbarius)STeUTaTILICO M6 6T60TMILD
QUIT(BET. 677L4T (herba) 'L6D, STOUTHESTGSH' 6TIMID  QUT(HET HDDAMSH. Qb
QAGBAFTHSMOTLD  Sig LILOLWITSES Q&meso(, gumfluin 6T6tim Q&Med (herbarium)
2 (HEUMGHSLILILL G| HTeUTONLID  UMSLILUMLIqUIL  QBMOILpemMSeNsdT  Lig,  iG6dT
QUWITEET  HeUMMOEd  QeugFett  QmbuNed  epsLLL.  CouguBLd 66U,
JHMIGQSTETETLILIL L QB MM ER6IT €260 MMGLD.

2.Q&WI(pemm

LG T& Q&lq, QM. LOFLD CUTETMS & TefhigaTNedl(hhgl, QeneV&eT, LDeVLIT&ET, LDEh& I
WL 60T Falql @ &Hm  Hememr  CuUmeIm  (PSALGHGET SIS GIL 65T
NfS0sESSHILLGEH6TDesT. M HreugomuGLier, 2 L6 UGHUD, QeTiCLHEHSL
UGSLD A (&S Geustur(hLd. @eueurm
Qamesr(heUILLL L STl hiGeneT Ll QF LSS STersanssr QFLp&aNenL Gl eneldgl,
SI(PSHSULLL Hlemeouiled 2 eord Qg Geuesar(Bid.

< STQUILTSMISET (LP(LPEMLOWITE 2 0B e, GHILILL STev QenL Clalafuied
Q&WIg HrenGenen WMHM Ceuu(Hd. HTUTUTSRISELL T  Falgl GCFUIE



STETHDEN, 2 V[ST6U] H(UPSSSS1EMNTD UG, AH(WPSHSUULL HemeouTied
2_euNEMeU&ES Geueuur(hLD.

< STU] S(PS5HEHEHE], QUen(h Lvenss SLMLUD, GMISE &L L MRISMETLLD
Q&ML HTGLD. @\ LVens&S FHL_(H&EHESH LG, HTeUTL LGS 5 EHL 60T Folg U
Q&g SITES61T sm6USSLIUL (B AmI&HLOTS &L_L_LILI(h &l6sTMme60T.
Sl6UUTMI SI(PSSID CUTG  HTUTUILGHSET, betlG JLevLwins, &g
Sl(PSHSULL Geuetng Ui LS (LpSSWILDMGLD.

<+ 2. e0fSHHUULL Fmeuy wr&F, HTuNssUul L Heneoulmer 41 QF.5X 29 Q&.L5.
Slereyerern 2 VIS Gmernev el L LIu(pLd
N&LPERNGSG 2 VIS TUTLICIIT(ESS/S 6D 61601M)| GILILIIY.

3.UMHISTLIL

% LEpen&S QameLedl WBhG 0.1 #5618 QAIGHE GGamenr(h &Hamygemev,
U665 G| 2_601] HTeUFLOTEF&HeM6T LEGILD Q&eN&s Couctn(hLd.

< &S FT6ES60160(5h&I,2 0T STUNDTHISNETLTSSHTHS, L, &8
Q&IT6LE0 LD (15 HGISHETIT60T, L& &1L (I, 65060 L_(Naphthalene), &TIJLI6HT-6ML_-
gevenLI(h GUIT6ITM6mIEUSH6MENT LIwI6sTU(H & SH6VILD. SIS 66
&1q.6UTLOTEOTLIMSHRIGEITE0 H6ull&bemeniL|LD, e)ilem & &Hemen AMISTH G2 enmaeriledlL (H
26L& HITEUTS & IT6IT5(E1HL_63T @)60I6TI5HGH6VIMLD.

<+ epeveugsmeugmSlf: sreur HHMeTSHMHEG LUHul QU &L HLGums),
ShG SHTOUTHSHET 2 60 STUTHFHTEnET, JOHMIGCSBTETOMILLL., 6(h 2-6VISHTEUTSH
HneuersHed  (WeDWINE  UTHSTHES Ceuau(Bd. Sieualmm UMISTESUILHLD
srauruGS, cwev 2.60f SreugrHifl eaTlLGLL. STUFSGHLLUSEHT G
L G, Cuflerdensg Sl LML IWITSES Q&M (HSGW. @bHS PV 2.6V SHTeU]
LIS, 2 IHTAUTESHEHNG LS (PESWLLTTEn6. 616Gl  @Qen6USHEm6rT
918156 SaUTHGIL 65T, SLILMHMTS CLL L &hiSeNed LUTGISHTSHSILL Caustor(hLb.

<+ 2 eVIHMEUTSHS ST, 260 STeuTLTSflGeneT LHSS SHeUTILOTS DSWIT650(H
QAhHSMEL, Sleneusienenr [Heoew Heneoulled Feoll sTLHHMG CHASSH6LMLD.
L, €560 & &aMe0l (b h&ILD, L & 51&6Me0l (5 h&ILD Blem6Us 6T LITSISHTHSLILIL
Geueatui(pLD. 2leuysd &1 (B ep60IMI, 2 LIHMUTES FHTEHL TQenHCSH SHMwrLILI(HLD.
Q&evL gHmeugdSlett QuUWIy, GELOULLD, eueflwedy, Smeugrdf HSSLULLL @L LD,
LI dR&SSUULL BreT, Smeuy LIHH 1GSS Buflett QuWIf CUTETMH ENEUFRIGET
AL Lb QuMHMI(H &S Ceuear(HLd.

4.UwWlesTUIT (R &6

A& FHTUT5HS H6L Guewiu(pLd 6N G e, 3G 60T @\WIeLLLOMMITLD6D,
HeneL6H (6555556 ML  Q@BLILFTEL, YITUFSSHEFSHES, (EHHTLHHQID LGELD
LILIEDIETENGTHT  J6DDHGI6TeNGI6R(h  BMLIg6sT  l6LevGH GOIINLL QL &Sleor



SreugmsemeT LD (Wpemwwng bW, HG QLD LG BTE (LP(LPEUSILD
LIWIGEoTD QIFUIGI, SI6MeLHEI, ST HTeUThIGeneT DI CHemeUUNELEML. NG GDDHS

SMLHHEL SIH ST QUTHMG SNQUSDS, QHS 2 LFTHTEUTHLD LOSGELD LILIGSTTHMGI.

2 QOIFTUIESEHED @@k STeund GNHs lmads elarneeh Cshss)
60)6U& & LILI(H & 60T M6 @& 6o1meL S IMLES QEWILHSCET, &M&
W MHuUGLUBSECSHT NMfl6r 2 emLPLIL| sTaNEl6L HenL SHMG).

STUTLTSFGHEN6NS  SHEUeIITed &HT6uoT  @ULISVIEUKHT6D,  SHenTLILIGTNLITerj&emeor
CrrésLd &aLD 61aflH e SL_LIeV6TTE, Henme|miSma).

@ MEUKETCLNEOMHTILOMSHIENLDHGI, EUMSLILITL LG UI6D,2_61TaTenLOLILTILICL SHTeUI]
SLIMUFE&EF5G DG LILISTLGHMS).

2008, 6801 (H'&61TEUEMTCEFLOGSHLILIL (B6TOT2_60[] & TeUFLOT S &G Ten&aTNenl6iter

LD&ITH G & 6186t 6dT LI6BOTL| &61T, LM SHMLOLILS SIS S GMILIY&eT,
STUTEUMSLILITLIGMG LOIGELLD LILISHI6TENS T8 @)(I & 65TMm6T.
Q&60EVILIEL(cytology), DNA-6I6TT HEMLOLILY, 6T6voT6wNUNGL exeSLILIT(, Ceud(pemnm
euensLILUT(H Gumestm S IMLESSE 5, Anhs
2_6LJHMOUTHLDSIIG LILIHL_CLHEVLDTH MDA ME). LOTLITD| SU16HEhSGQSH L&
3llq.§ G eLest CELOLILSLONS CFWELLIHGHMDS).

@(H BMLIg60 2 60SHMEUTSH 66D, SHBHTLLIG63T FHTeUFeUeTHmGL GCUTMHMELD,
GueTITeLD, 6UATTSHSEEYLD, HEVLILNETIRISEMET 2 (Ih6UTHSHELDNSIGLD LILI6TTL(HeUSTE,
ueGaum euamihs BIESeNsd Qemeu GMNSS eNPLLEIES NHHLD
A®SEMG. Firemiseleor Blsmev& ST SULIGLD 61681 2_6UIHTEUTSHE NG
SIMLPEHEVMLD.

5.2_6VIGHTEUJSRIG6T

61L.6T600T | 2_6VIJ & IT6U & & S 6oT QLI

LT65T62(TH LI6DIEY, (P SEWILDTEDT SN H G|V 2 6L TEUTSHRIGEI S GLD.
Nmeumenm Qi@ STEUT6VITLD.

2 6V GIT6UN & & M6iTS erfl6or
6T 6007 60011 560 5>

Sr&E  sreuralied G ML 2 60IHTEU]SLD,

&L (Kew), @606TITL_65T, QRIG6VMHS) 60,00,000- &&LD GLO6L

b Sreurenuleo CamL

2 GLIHTEUTSHLD, ABTELOSSHET, @HEWIT 10D R

Qs  sreugeilied  &Hmmiu]  Hmeuso
2_eLISMT&HLD, CHMULDLSSHTT, HLOIDHT(H

MHevs  HELEVMIl 2 EVIGHTEUTSELD, ClF6aTEm6TT, | 10,000 - HGLD GLO6L

1,90,000 — &@&LD GLD6L
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Semester Course Hours Credit Sub. Code Marks

\ Cccr 7 6 18K5B07 25 +75=100

PREPARED BY
Dr.G.SANTHI
Assistant Professor
Department Botany
K.N.Govt.Arts College for Women
Thanjavur- 613 007
UNIT-1V
Gamopetalae: Rubiaceae, Asteraceae, Asclepiadaceae, Apocynaceae, Solanaceae. Acanthaceae,
Verbenaceae, Labiatae and Convolvulaceae. Monochlamydeae: Amaranthaceae and Euphorbiaceae.
Monocotyledanae: Gramineae and Cyperaceae.
UNIT-V: ECONOMIC BOTANY
A brief study of the economic importance of the following plants: Food crop - Ragi and Maize, Forage
crops - Sorghum, Redgram. Fibre crops - Cotton, Jute. Spices - Cardamom, Clove, Qil yielding crops -
Groundnut Sesamum.
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2. Pandey, B.P., 1997. Taxonomy of Angiosperms - S.Chand & Co., New Delhi.
3. Lawrence H.W., 1955. Taxonomy of vascular plants. Macmillan, Co., USA.
4. Sambamurty, A.V.S.S. 2005. Taxonomy of Angiosperms, I.K. International Pvt. Ltd. New Delhi.
UNIT-IV

epLNGw&
@ LY - ML ST Iq.601LGeor
&|606T0T6U(G LIL - G&CLmUCULLGeo
auflens - @eTQUGH
§lemm - epLIIGWev 6L
&@LU - epLNICW A

eHINCWAUN6L 500 GufleaThiseT 6000 AMMETTRISET 2 6iTenesl. QSHSHTeUTRIGET GleuliL
MHMID HGEAILIL D6 60MIGENED SHTETILILI(H&l6sTm 6.
alerflwedy : AMIQFI - eHWIT, QUITHHFIWIT, 6p60L 6TCELEIIGUIT; GMIEHEAFLY. - (LPEIVEVMETITLT,
@&Geromym; WL - Quomjlesorim, HeTGCaHmeoTT
S : HMI5G GLeL Hewor(h.
@emev :  Heflullmew, GMEGLMGES QemeLUI(HHELD; Aemulg FQFHL  SHMDLN6ML
@emeolLIg FRFHL I6L6VG| HMDLIET QeneVilgFGFSleD.
EH&FR : Fal (R0 D - CLMCHTTCHA U MEFLD.
D6V : BrBrl @ 6€(HUMEL LDEVJ. BMETISMIS VLG RHSMS THETS @) (HSSHEVMLD.
(TIENGHETANV LO6VI].
Hevellaul LD : Bresi@ Usvedl @Q&Lp 61.6M. @Q&Ceromnm, @nhg LeLed @& 61,8M. 660L 601
Geveuurig i, QLOTHl6ITLT, QenehsHS, CHTHQSLHTMLE.
LS LD : BTG S6LLGH BHG L0 QLS. 4 9600 @& - @Q&GCeromym,
QumF . 5 316060 QFLD - 6p60L 65T Gev6TuTlg LI, QILDMIl6ToTLIT.
BBL&6T QenemihGHened, 6w 6lAID L6V LI6TeL allgaIld. HHAI QSHLME| SIS
QASTHQSLDEMLDE.
LETHHBHTET aULLLD : 36060 QHPL 6T Qeneihg STEILILGL. GLP6L 60O UMl
SBCH SFMeUF L 6O qCUl &ITHSSTETHET @Qen6uihHIemernen. (D& JHGH &SI  Lh&eLD
GLeOL WM. WwaIHhSLenL CHUSSD QUTGhE|eTeng. FenCUTSHETS Gl &HELD.
&G : QHGHOL QaHSSH, QB D CEHTEIIL Gl LD HKLSHET IFEHF 6L Iqll
&euemLaNeL SMLIL(H&H6TME. FeLSH6(H HeOhHE. &L QSTUN 6llge 6L WIS
safl :  Fl(HéseN oM QlauLm, el sTCeosiguwireNlsd  QuIfl  cum&SHS600
SreLLGHME).




(i U

@&Geromym &m&&eoflwim B"'Brl‘@)& K c A C

QuTGETTHTY (WSHSLGHGI6ULD : 1. STLNUT JTTI&T - STUNG M6 HUIMHEHS 2 56 &HeTmen.
2. mGsmeT JUNAGCeTE0OV - W([HSHHIUSHSTUTLD, @LDOFSS6 UL enLuNeOl(hhH& &ulenesreot
61601 O(BHG SHWMfEHSL LsTUGEMG. wGeoflwim Crrullenenrd GILIL(GSS 2 FHeUHMmE.

3. 6ML6EITT &Ml CUTEOILT - LOI&HSL ML &afNedl(hbhS LOJEFFTLOMEIS6T &UIMHESLILIEGE 6TmeT.

4. Quomflegorm SILfGumem - @&t CeufluNedphgh Heuliys Fmud SWMfESILGHDE).

5. @&Geromgm, QOMHlERILT, (WerveromeoiLm  Qamiilelm & GreughiseT  ellhseilein
URSTESMVID APHDHSTE euaTfésLILLElesTmeT.

3lervig.Cpé
U@Ly - DL &ML 1q.601L_Geor
8696001 6(GLILJ - G&GLIAULLGev
afleng - @6TQUGH
Slemm - 3l6evlg Greveny
& @ LuLb - eV Cr& (STUTHLGCL).

A5G HLUSSHL 950 GLINIEIRISEHLD 20,000 HHMIETHRISEHLD L HISIL|6TErT6T.
auerflevy : M. SIfHTEH GSMIEHLFlg. D& glrj]g,rra; LOJE6UTLD. 62(1h LI(H6USHSTeULD.
vt : BOHS HENEH, LeogsEGHETD eI HIeNsen  GeuoenL LIGUMTSHHUIN (I SHELD.
GCeooLLQL &erv GCHTOHMIONSEGLD CFeL&6IT SITEHuILILI(H Hl6oTm6uT.
@emev : QMeLwgFAFH SMMG!. LIHOIDEUWIREHD (LP(LPEOLOWITE ie0evg| Neateyul B
DL 6L&ATTHS SMEUILILIL 6OMD. UM&eT Gumerm @enev alleflbl &Meuéda (BLD. STOLML UIG)]
3LV G| SHMDLUMME).
EhEH : CHIL(HeVLD SiLeVG HNEHEN 61.8M. LengGL ey
QeTeuVIEY : Lalgs CFHeL&6T 6iIDMTHS Falgulenemuieusmed @eleusmoliy goUGHME).
@ usem HoWrearg. HMDOTEEFHES UTHSTIL ANEHDEH. PSHTETHSH T & SleL
QILLLOMS SnhH(HEGD QetTeusnsiy, CaHMmU QllgaIHmEHSH ST (HEHMSE).
anwErsdfl @ USFMGHHL 2 66 SMmenHFH HAMIDLISEHD  @HLTED ELIT&HE|D  GLH6L
VO 65T  SmewrluBomuile & RG] HEEFF 66T JUMPSHLULGD  6T.5I.
QeuNGetmesuIT 60(@G6L 6L UMSHATTE 2 666Dl

UsSaHSHeL emigGHed el (hFHM LD6L] SLeVG GLPeL HM WELTSHEHD, cpr&HHleL
SHATEMIDELT VLG OIGL allgel HAMIDELTSHTEHED  SreutiL@GLruisT G QBST
STEHEF eTTlLELD 61.8M. LenJLT&6r.
D6V : Br, 6ILNEM&6EMEV LDEVI], R(HLTEL SLVGH QLML LDV, LDEVT&ET NGF HHIIFHTS
SMELILGRISTL HMIDEL. 61601 AMLPSHSLILHE M6, 6T601Gel, €RelGIT(R DEHEFFIUID 62(h
eSS  SHSULUGEDG. Hmiweorsst Q@ amsUUGLD. 1. &HJ Amiwey 2. el (&
Smievry.
ue%lsﬁ] QULLLD : 6L @SLD&ET LMLV ¢TI STaN&6Ts IHMIMH N6ML[hGI6Teneor.
veVlaUl LD : KhGH L0 Q& @Qeneih  SHTEULILGHSIMET. SlQLLGSH GLH6L
Gurmeva b CMHUGH Heo® Bjelgaled 2-5LUMSTSHE STELILIGESMDE.
SIHSHSHTET QUL LD : Q606060




&V& QLLD : Q@ &L QmeuseT QemewihH, R ODUWTES STEwLiL(hEl6oTmeu.
SPLLE FHevsD. &evemmUNed (b &6 WLEWL Slguimiqul mweled &meliLGHmS).
&605601(h BeL_gI, QedhSHSl. &eL(plg Q6L T&L KeTadmIeTens).

HevellauL L b : GUULey STeN&eTs 2 6ieng).

Sl6LeVIAULLLD : RHG 16060 QHL&HET QNG M. GLPL 6060, Q&6 eMlefMiby L&
Gurerm NereymmGl. QUTGITS QSTEH QHLOEMLDE).

&IHSHTET QULLLD : BHG WWEIHS STETHET. GLPEL LN O&HTHS MLSK6T @66ITHEILD
O&IHS &NGET @QeneunUmoeld sreuliLGEHermer. Q& HeTRCearfulery &IHS Sel
garlu@.  WWaIHGMU Q@B M,  SQLUUGHUND  QemcwihGieTengl,  BTCLTEHSTS
Q614585 8a.1q.U1G).

608 QILLID : Q(h &6ONeV&HT Qen6wihd (5 DMUWITHS SHMEILILI(HH6TMEI. 62(Ih 6L
LLGL Siguim iqul emwelled STauluGEmE. SPWLLLE Heoslmu . G Grmuey
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