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NOMENCLATURE

NOMENCLATURE
 Nomenclature is important in order to provide the

correct name for a plant.
The naming activity is under the control of the
`International Codes of Botanical Nomenclature’ (ICBN)
published by the `International Association of Plant
Taxonomy’ (IAPT).
 The codes are revised at every `International
Botanical Congress’

Plant Nomenclature
•Botanical nomenclature is the formal, scientific naming of plants. It is
related to, but distinct from taxonomy. Plant taxonomy is concerned
with grouping and classifying plants; botanical nomenclature then
provides names for the results of this process.
•The starting point for modern botanical nomenclature is Linnaeus'
Species Plantarum of 1753 (with exceptions).
•Botanical nomenclature is governed by the International Code of
Nomenclature for algae, fungi, and plants (ICN), which replaces the
International Code of Botanical Nomenclature (ICBN).
•Fossil plants are also covered by the code of nomenclature.

What is meant by a scientific name?
Scientific names are formal, universally accepted names, the rules and
regulations of which for plants are provided by the ICN.
Scientific names are always binomials (binary combinations), the genus
name is always capitalized (as noun) and the second name of the
binomial is the specific epithet. Binomial species names are always
either italicized or underlined.
For example. Quercus dumosa Nuttall or Quercus dumosa Nuttall
Quercus is the genus name, dumosa is the specific epithet, Quercus
dumosa is the species name and Nuttall is the author.

State the reasons scientific names are advantageous
over common names
• Common names are names generally used by people within a
limited geographic region that is not formally published and not
governed by any rules.
• Common names vary from region to region, they are not
consistent, they give no information about the rank or classification
of a plant and many organisms do not have a common name, or
different organisms have same common name or same organism
has many common name, thus only a scientific names can be used
to refer to these organisms

ICBN & ICN
• International Code of Botanical Nomenclature, ICBN) adopted by
the VII International Botanical Congress held in Stockholm, July
1950
• International Code of Nomenclature for algae, fungi, and plants
(ICN) adopted by the XVIII International Botanical Congress
held in Melbourne, Australia in July 2011

The XVIII International Botanical
Congress
• The sessions of the
Nomenclature
Section was held at
the University of
Melbourne, from 1822 July 2011

ICN – the Melbourne Code
http://www.iapt-taxon.org/nomen/main.php

• The Yellow Code – a yellow
cover
• The Code is consisting of 3
Divisions
– I. Principles
– II. Rules and
Recommendations
– III. Provision for the
governance of the Code

ICN – the Melbourne Code

Botanical code

• Last held in Melbourne, Australia - July 2011.
• Next: Shenzhen, China, 23–29 July 2017.

What is International Code of Botanical
Nomenclature ?
The International Code of Nomenclature for algae, fungi, and plants
(ICN) is the set of rules and recommendations dealing with the
formal botanical names that are given to plants, fungi and a few
other groups of organisms, all those "traditionally treated as algae,
fungi, or plants“. It was formerly called the International Code of
Botanical Nomenclature (ICBN); the name was changed at the
International Botanical Congress in Melbourne in July 2011 as
part of the Melbourne Code

Focus on : Melbourne Code:
The XVIII International Botanical Congress held in Melbourne, Australia in July 2011 made
a number of very significant changes in the rules governing what has long been termed
botanical nomenclature, although always covering algae and fungi as well as green plants.
This edition of the Code embodies these decisions, the first of which that must be noted in
the change of its title. Since the VII International Botanical Congress in Stockholm in 1950,
successive editions of the Code have been published as the International Code of Botanical
Nomenclature, commonly abbreviated as ICBN. In Melbourne, reflecting the view,
particularly amongst mycologists, that the word “Botanical” was misleading and could
imply that the Code covered only green plants and excluded fungi and diverse algal
lineages, it was agreed that the name be changed to International Code of Nomenclature for
algae, fungi, and plants. In referring to the Code under its new title, we will use the
abbreviation ICN.

Title—no more ICBN
Reflecting the view, particularly amongst mycologists, that the word
“Botanical” was misleading and could imply that the Code covered
only green plants and excluded fungi and diverse algal lineages, it
was agreed that the name be changed from International Code of
Botanical Nomenclature to International Code of Nomenclature for
algae, fungi, and plants. There was never formal recognition of
“ICBN ” as an abbreviation for the former title and none was
proposed for the new title, but the abbreviation “ICN ” does not
compete with the abbreviations of any of the other codes of
biological nomenclature.

Electronic publication of all nomenclatural acts
permitted from 1 January 2012
• The Nomenclature Section approved overwhelmingly the series of
proposals prepared by the Special Committee on Electronic Publication
set up by the Vienna Congress in 2005 (Chap-man et al., 2010). This
means that it will no longer be necessary or new names of plants, fungi,
and algae (and designations of types) to appear in printed matter in order
to be effectively published - effective publication being a fundamental
requirement of the Code for acceptance of any nomenclatural act. As an
alternative, publication online in Portable Document Format (PDF) in a
publication with an International Standard Serial Number (ISSN) or
International Standard Book Number (ISBN) will be permitted.
• The Special Committee had proposed 1 January 2013 as the starting date
for the new rules (the beginning of the year following the expected
publication of the new Code), but the Section believed implementation so
important that it decided to bring the date forward to 1 January 2012.

• In order to ensure that the user community is fully aware of these
important changes, particularly as they will take effect prior to the
publication of the Melbourne Code, a paper detailing them is
being published almost simultaneously in 16 journals that publish
at least in part, electronically, with translations currently being
prepared in Chinese, Portuguese, Russian, and Spanish. This
paper is included in this issue of Taxon(Knapp & al., 2011).

Latin—and english!
It is currently necessary to provide a description and/or a diagnosis in
Latin, in order to validly publish the name of a new taxon, e.g., a
species, except for names of fossils. The Nomenclature Section
modified this so that, for names published on or after 1 January 2012,
the description and/or diagnosis must be in either English or Latin.
This will apply to names of new taxa in all groups covered by the
Code. It is already the requirement for names of new fossil taxa
published on or after 1 January 1996. The circumstances under which
the Section made this decision and the details of its effect are
provided in a separate paper in this issue (Smith & al., 2011).

One fungus, one name
• For over 100 years, the Code has permitted separate names for asexual and
sexual phases of those fungi whose life history involves morphological
expressions so different that, until recently, it was commonly impossible to link
one to the other. Molecular studies have changed this situation very
substantially, and more and more connections are being made, so that the
asexual phase (the anamorph) and the sexual phase (the teleomorph) of the one
fungal species are increasingly being identified. As this was an exception to one
of the basic principles of the Code, that a taxon circumscribed in a particular
way can have only one correct name, it has become increasingly anomalous to
have separate names for the anamorph and the teleomorph phases of the one
fungal species, and the concept of one name for one fungus has become
increasingly supported by mycologists. The Nomenclature Section agreed to
delete this anomalous provision (contained in Art. 59), so that different names
applying to asexual and sexual morphs of the same fungus compete for priority
in the same manner as other names (i.e., based on date of publication).

One fossil, one name
Although the details have changed over time, the Code has also for
many years had special rules for names of fossils, reflecting their
frequent fragmentary occurrence. Most recently, separate names
could be applied to “morphotaxa”, each of which represented a
particular part, life-history stage, or preservational state. The
Nomenclature Section adopted a set of proposals (Cleal & Thomas
2010a, b) by which the whole concept of morphotaxa is
abandoned, so that when two or more morphotaxa can be shown
to belong to the same organism, their names compete for priority
of publication in the usual way.

Registration of fungal names
Since 2004, the online database MycoBank (www.mycobank.org) has become
increasingly used by mycologists to register new fungal names and associated
data, such as descriptions and illustrations. Upon registration, MycoBank issues a
unique number which can be cited in the publication where the name appears.
This number is also used by the nomenclatural database Index serves as a Life
Science Identifier (LSID).
The Nomenclature Section in Melbourne approved a new rule in the Code whereby,
on or after 1 January 2013, the publication of a new fungal name (names of new
taxa, new combinations, replacement names, and names at new rank) must
include a citation of “an identifier issued by a recognized repository” in order to be
validly published (i.e., to have any status under the Code). The mechanism for
implementation of the new rule is for the Nomenclature Committee for Fungi to
appoint “one or more localized or decentralized open and accessible electronic
repositories to perform this function”

Next Botanical Congress
• The International Code of Nomenclature for algae, fungi, and plants
is published under an international meeting of botanists in all
scientific fields, authorized by the International Association of
Botanical and mycological societies (IABMS) and held every six
year with the location rotating between different continent and the
place is treated as Code (e.g, Melbourne code held in July 2011.
The last XIX International Botanical Congress was held in
Shenzhen, China from 23 to 29 July 2017.
• The XX International Botanical Congress will be held in 2023, 2329 July at Rio-de-Janeiro, Brazil.

Melbourne Code is partly capitalized and
partly not
• The name of the Code is partly capitalized and partly not. The
lower-case for "algae, fungi, and plants" indicates that these terms
are not formal names of clades, but indicate groups of organisms
that were historically known by these names and traditionally
studied by phycologists, mycologists, and botanists. This includes
blue-green algae (Cyanobacteria); fungi, including chytrids,
oomycetes, and slime moulds; photosynthetic protists and
taxonomically related non-photosynthetic groups. There are special
provisions in the ICN for some of these groups, as there are for
fossils.

What organisms are covered by the ICN?
• The ICBN covers land plants, “algae,” and fungi as well as extinct
organisms including Cyanobacteria, chytrids, oomycetes and slime
molds, photosynthetic protists, and taxonomically related nonphotosynthetic groups.
• A supplementary code is utilized for cultivated plants, the
“International Code of Nomenclature for Cultivated Plants.”

What are the two basic activities governed by
nomenclature (and the ICBN)?
The ICN is primarily used for naming new taxa and determining
the correct name for previously named taxa, which may have
been divided, united, transferred, or changed in rank.
1) Naming new taxa
2) Determining the correct name for previously named taxa
(altered in some way)

How are changes to the ICN made?
Changes to the ICN are voted upon during meetings of the
International Botanical Congress, which assembles about every 6
years.

What are legitimate and illegitimate names?
Legitimate names are those that are in accordance with the
rules of the ICN. Any name that violates one or more rules of
the ICN is known as an illegitimate name.

How can a name be legitimate yet not be correct?
• A correct name is a validly published, legitimate name that is
adopted by a particular author or authors. A particular name may
be legitimate and validly published, but not be correct if it is not
adopted by author(s), e.g., based on taxonomic judgment.

What is the difference between the rules and the
recommendations of the ICBN?
• Rules are mandatory and written out as Articles and
recommendations are not binding but suggested.

on the binomial system popularized
by Carolus Linnaeus (1753). Consists of genus and species
names
 The third element is the name of the person who formally
gave the name
•Oryza sativa L.
•Oryza sativa Linn. (Binomial)
•Oryza sativa subsp. Indica
•Oryza sativa subsp. japonica (Trinomial)
•Bupleurum falcatum ssp. eufalcatum var. hoffmeisteri
(Quadrinomial)
 Scientific name is based

For species that have been named earlier it is
adequate to name the species from then on using only
the first letter of the generic name
Solanum melongena, S. melongena
For specific name consisting of two words, a hyphen
is needed between the two words:
Hibiscus rosa-sinensis
 If the specific name is not known:
Lathyrus sp. or Lathyrus spp. (if many
species)

HYBRID NAMES
- Interspecific and intergeneric hybrids:
Agrostis x Polypogon
Agrostis stolonifera x Polypogon monspeliensis
Salix auritia x S. caprea
- Binary names are given to interspecific hybrids:
Salix x capreola (S. aurita x S. caprea)
Rosa x odorata (R. chinensis x R. gigantea)
- A graft between two species uses `+’ :

Rosa webbiana + R. floribunda

Taxonomic Data Sources

Introduction
Modern taxonomists consider that the gross morphological characters
are not always sufficient to provide means of differentiation in
determining the genetically and evolutionary relationship between
taxa. To achieve this the taxonomical evidence from anatomy,
embryology, palynology, cytology, palaeobotany, ecology,
biochemistry etc. are also important.
The morphological characters of the plants have provided the
foundation and framework for taxonomy. These characters have been
used extensively in the preparation of classification systems, diagnostic
keys etc.

Taxonomic characters
• Taxonomic character: A characteristic by which members of
two taxa alike but differ from members of a third taxon is a
taxonomic character.
• Definition: A taxonomic character is any attribute of a
member of a taxon by which it differs or may differ from a
member of a different taxon.

TAXONOMIC CHARACTERISTICS
1.Morphology: Plant growth habit, leaf
arrangement and shape, flower and fruit
characteristics.

2. Anatomy: Secondary xylem characteristics,
epidermis including trichomes and stomata.
3. Palinology: Pollen characteristics including size,
shape, aperture and exine sculpture.

TAXONOMIC CHARACTERISTICS
• 4. Cytology: The chromosome number, structure
and habit
• 5. Chemosystematics: Alkaloid, phenolic and
amino acids contents. Protein, enzyme and DNA
• 6. Embryology:
• 7. Palaeobotany:
• 8. Ecology:

Morphological Characters

Morphology in relation to taxonomy
Gross morphology has no doubt provided the foundation and
framework for taxonomy, but it has become increasingly clear that
contributions to systematics may come from almost any branch of
biology. The modern taxonomist has, therefore, to have a broader
outlook than his ancestor of a few years ago.
The evidence from the external morphology provides the “basic
language for plant characterization, identification, classification and
relationships.” [Radford, 1986]

Angiosperms are identified by morphological characters. Natural
groups are defined mainly with the help of floral characters. The
basic similarity in the morphology of flowers, fruits and seeds
within different species, genera, families and orders provides a
sound base in characterizing taxonomic groups. Morphology
provides majority of the characters used in the construction of
systems of taxonomy.
The floral characters which are used commonly in plant taxonomy
include types of inflorescence and flower, perianth structure, floral
symmetry, union of floral leaves in each whorl, types of
androecium and stamens, gynoecium and carpels, ovules and also
the characters of bracts, bracteoles and pedicels. Types of fruit and
seed also provide good diagnostic features useful at various levels of
classification.

Growth habit and under ground part characters
• Growth habit (herbs, shrubs and trees) may be variable or constant
within a genus or families, e.g. all Brassicaceae members are
herbaceous.
• Underground parts, such as roots, tubers etc. are of some
taxonomic value in plants. Tubers are helpful in taxonomy of
Dioscorea and Cyperaceae.

Leaf characters
Leaf characters, such as arrangement, type, form,
duration and ventation are widely used in both the
classification and identification. In Betula and Ulmus,
the species are delimited only on the basis of leaf
characters.

Aestivation
• Valvate - Here the margins of adjacent petals or sepals touch each other without
overlapping. Example: Annona, Calotropis
• Contorted or Twisted - In this arrangement every petal or sepal is outside its neighbor
on one margin and inside its neighbor on the other margin, that is they alternately
overlap each other. Example: Hibiscus sp
• 4. Vexillary: 5 petals, the posterior one being the largest and almost covering the two
lateral petals and the laterals nearly overlap the two anterior petals, which are the
smallest. Found in all papilionaceous corollas.

Vexillary Aestivation:

Vexillary

Cohesion of Stamens
• Monadelphous: If all the stamens unite in one bundle by connation of
their filaments, the androecium in said to be monadelphous e.g.,
Hibiscus, Crotalaria of Family Malvaceae
• Diadelphous: If the stamens unite into two bundle, the androecium is
described as diadelphous. e.g. Lathyrus, pea of family Fabaceae
• Polyadelphous: In some there are numerous stamens and their filaments
unite into a number of bundles. Such an androecium is called
polyadelphous. e.g. Bombax ,Citrus.
• Syngenesious: All the filaments are free but the anthers are united. Such a
condition is described as syngenesious. In Sunflower of family Asteraceae
• Synandrous: When stamens are united by filaments as well as by anthers
to form a compact body. E.g. Cucurbita sp (Cucurbitaceae)

UNION OF THE FILAMENTS

Monadelphous
(Malvaceae)

Diadelphous
(Leguminosae)

Polyadelphous
(Rutaceae)

UNION OF THE ANTHERS

anther

filament

SYNGENECIOUS
(Compositae)

Synandrous stamen

When stamens are united by filaments as well as by anthers to form
a compact body. E.g. Cucurbita sp. (Cucurbitaceae)

For each, the stalk of the inflorescence is called the Peduncle
and the stalk of an individual flower is the pedicel.
•
•
•
•

Spikelet-- (Poaceae)
Compound umbel-- Common in the carrot family (Apiaceae)
Verticillaster or Whorl-- found in the family Lamiaceae
Head or capitulam- Common in the sunflower family
(Asteraceae)
• Cyathium- found in the family Euphorbiaceae
• Hypanthodium- found in the family Moraceae

Disc floret

Ray floret

Involucre

Disc floret

CAPITULUM

Ray floret

INFLORESCENCE
Ostiole

Male flowers

Male flower
Involucre
Female
flower

Nectary

Cyathium

Female
flowers

Hypanthodium

Placentation
•Marginal - pea (Pisum, Leguminosae)
•Axile - okra (Abelmoschus, Malvaceae)
•Parietal - papaya (Carica, Caricaceae) - melon (Cucumis, Cucurbitaceae)
•Axile and Parietal - bell pepper (Solanum, Solanaceae)

Fruit characters

• Fruit characters are used in distinguishing different families on
the basis of fruit characters.
• Pepo –restricted to Cucurbiaceae family
• Cypsella –of the Asteraceae family.
• Caryopsis –Restricted to Poaceae family
• Legume –Restricted to the Fabaceae.

Seed characters
Seed characters have been used widely in the construction of diagnostic
keys and in distinguishing species.
• The generic separation of Glinus Linn. and Mollugo Linn. is based
mainly on seed characters.
• Features of seeds such as color, shape and sculpturing prove helpful in
distinguishing species in Drymaria of Caryophyllaceae.
• The number and shape of the seeds is the only reliable distinction
between genera of Liliaceae.
• Several species and genera of Acanthaceae, Asclepiadaceae,
Convolvulaceae and Malvaceae are distinguished on the basis of their
seed characters.

Anatomical Characters

Vegetative anatomy in relation to taxonomy
In determining relationship between different genera, families, orders
and other taxonomic categories, the anatomical characters are most
useful. Anatomical data have also solved several phylogenetic
problems. Metcalfe (1968) identified several herbarium specimens
using vegetative anatomy.
According to Radford (1986) some of the basic evidentiary anatomical
characters of well-established taxonomic value are the type, size, shape,
wall sculpture and pattern of wood cells, stellar patterns, types of
vascular bundles, rays, epidermal and mesophyll tissue, stomata,
trichomes, sclerides, nodes, phloem cells, etc.
A few of them are discussed below-

Vegetative anatomy in relation to taxonomy
•
•
•
•
•
•
•
•
•

Epidermis
Stomata
Trichomes
Stem anatomy
Nodal anatomy
Leaf anatomy
Sclereids
Specialized cell and cell content
Wood anatomy
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Epidermis
Shape, wall thickness, wall sculpturing and inclusions of
epidermal cells are some of the epidermal characters of taxonomic
importance in different families and genera. Barricade of stomata
by an unidentified substance in Winteraceae, papillate epidermal
cells in Graminae, presence and distribution of silica bodies in
Cyperaceae, sclerification of the wall of the epidermal cells in
stylidiaceae are some of the characters of useful taxonomic
importance.
Sharma and Shiam (1984) described the taxonomic importance of
silica bodies in 22 Indian species of Cyperus.

• The velamen, a special absorbing tissue of
aerial roots of epiphytic orchids, a
multilayer epidermis; later all the cells
become dead, the protoplast become dry.
The cell contains air. It is the first covering
of aerial root and function of which is to
absorb water vapour present in the
atmosphere.
• Deposition of Silica is common in the
epidermal cells of grasses and horsetails
(Equisetum sp.) In grasses, long epidermal
cells are associated with two types of short
cells- the Silica cell’ and Cork cells occurs
together in pairs

• In the leaves of grasses a special kind of enlarged, thin walled and
highly vacuolated bubble shaped epidermal cells that occur in groups
on the upper surface of the leaves of many grasses - these are known as
‘bulliform’ or ‘motor’ cell. Loss of turgor pressure in these cells causes
leaves to "roll up" during water stress.
• There are three views as regards the functions of bulliform cells, these
are as followsi. Unrolling of developing leaves
ii. Hygroscopic movement of mature leaves
iii. Storing water in water storage tissue.

• In some members of Cruciferae some of the epidermal cell become
elongated with sac-like secretary cells- they are known as myrosin
cells which contain the enzyme myrosinase has the plant defense
role against herbivores.
• Some epidermal cell may contain Cystolith is a botanical term for
the inorganic deposition, usually of calcium carbonate, formed in a
cellulose matrix in a special cells called lithocysts, generally in the
leaf of plants of certain families, e.g. Ficus elastica, the Indian
rubber plant of the family Moraceae.
• Some time epidermal cells are made up of sclereids e.g. Pisum sp.

Stomata
Stomatal study is very useful in the fields of taxonomy. The
dicotyledons stomata were firstly classified into 4 types by Yesque in
the year 1889. The names for your types were given after the family
in which these types were first studied. The four types as defined by
Yesque (1889) are as follows:
•(i) Ranunculaceous type- occurs in Rannuculaceae,
Capparidaceae, Malvaceae and some other families
•(ii) Cruciferous type--- occurs in Cruciferae and many genera of
Solanacea
•(iii) Caryophyllaceous or Labiateous type
•(iv) Rubiaceous type-- occurs in Rubiaceae and allied families

Anomocytic or Ranunculaceous
• Type A — (Anomocytic = irregular celled). In this type the stoma
remains surrounded by a limited number of subsidiary cells which
are quite alike the remaining epidermal cells. The accessory or
subsidiary cells are five in number.

Anisocytic or Cruciferous
• Type B – (Anisocytic = unequal celled). In this type stoma
remains surrounded by three accessory or subsidiary cells of
which one is distinctly smaller than the other two.

Paracytic or Rubiaceous
• Type C – (Paracytic = parallel celled). In this type, the stoma
remains surrounded by two subsidiary or accessory cells which are
parallel to the long axis of the pore and guard cells.

Diacytic or Caryophyllaceous
• Type D – (Diacytic = cross celled)-In this type the stoma remains
surrounded by a pair of subsidiary or accessory cells and whose
common wall is at right angles to the guard cells.

There are 31 known types of arrangement of subsidiary cells in the
mature stomatal complex of vascular plants. At higher taxonomic
levels, these distinct patterns play a big part in classification.

Trichomes
Epidermal hairs or trichomes are of much taxonomic significance because
they exhibit great diversity of form, size, structure and function. Certain
species of Vernonia are differentiated on the basis of their trichomes. They
are also of great value in analysing the suspected hybrids of Compositae and
several other families.

• The most specialized trichomes are found in insect eating plants like this
sundew (Drosera). The trichomes glisten with exudate that trap and
digest the insect (red arrow) while the leave curls around it.

Trichomes
• Trichome types and their distribution are useful characters in
distinguishing various genera of Fabaceae and Icacinaceae.
• Species of Digitalis have been divided into two groups mainly on the
basis of presence or absence of glandular hairs.
• Species in various genera of Labiatae are also separated on the basis of
presence or absence of glandular hairs.
• Trichomes have been the main basis of the formation of generic key for
the Indian members of Compositae (Ramayya, 1969).
• Position of Nyctanthes in Oleaceae has been confirmed by Inamdar
(1967) on the basis of the structure and ontogeny of trichomes.

Stem Anatomy
• Dioscorea species are distinguished on the basis of stem anatomy
• Transformation of cortex into transfusion tissue in Casuarina
• structure of stem endodermis in families such as Ateraceae and
Piperaceae
• Presence of bicollateral vascular bundles in two alternate rings in
Cucurbitaceae
• Occurance of cortical and medullary bundles in some families such
as Amaranthaceae, chenopodiaceae and nyctaginaceae, are some of
the features of taxonomic importance.
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Internal structure of stem of monocot and dicot plant
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Petiole Anatomy
• Metcalfe and Chalk (1950) and HOWARD (1963).
• According to Howard, families, genera and even species may be
identified by petiole characters, such as its position on stem,
presence or absence of stipules, its vascularization, nodal structure,
number of traces, etc.
• Petiole anatomy of 64 species of Baphia of Leguminosae, some
species of Phlomis and Eremostachys of Labiate provide clear
support of use of petiole anatomy in the taxonomy of these genera.
72
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Leaf Anatomy
• Koyama (1967) and Govindrajalu studied the leaf anatomy of
several species of Cyperaceae and formulated keys to identify
various species of Cyperus, Fuirena, etc.
• Leaf anatomy has been widely used in several taxonomically
different groups such as Euphorbiaceae, Cyperaceae and
Graminae of Angiosperms and Coniferae of Gymnosperms.
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Sclerenchyma
• Patterns of distribution of sclerenchyma in Carex and Festuca have
been used in distinguishing species.
• Sclerenchyma is also used in differentiating two genera of
Velloziaceae viz, Vellozia and Barbacenia.
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Sclereids
• Sclereids are the cells with very thick lignified walls.
• They are extremely rare in monocots, except in certain
genera of Araceae, Agavaceae, Arecaceae and a few other
families.
• In dicots, they are more common in woody form then in
herbaceous ones.
• Rao and Das (1981) have shown their taxonomic value in
about 30 species of Limonium.
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Specialized cells and cell content
• Microscopic characters of cell content such as strach grains (
Solonum tuberosum )
• Proteins bodies ( some Cactaceae)
• Albuminoids (Laportea)
• Large silica bodies ( Musaceae, Arecaceae and Zingiberaceae)
• Calcium oxalate crystals (Eichhornia, Allium)
• Cystoliths ( Moraceae and Urticaceae )
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Wood Anatomy
Some important wood elements of taxonomic importance are:
–Vessel elements
–Vascular rays
–Axial parenchyma
–Presence or absence of stroried wood
–Presence or absence of latex vessels, resins, gums, crystals etc.

Wood anatomy has prompted the allocation of Amborella ,
Tetracentron and Trochodendron to their respective
independent families.

Floral Anatomy
Floral anatomy of Annonaceae, Calycanthaceae and Menispermaceae
confirms that all these families originated from Ranunculaceae.
Uniformity in floral vasculature of Solanaceae and Scrophulariaceae
suggests that both should be included in one single order,
Scrophulariales.
Separation of Paeonia from Ranunculaceae and its inclusion under a
separate family Paeoniaceae was supported by the floral anatomical
studies.
Formerly, Cyperaceae and Graminae were treated together in one
single order. But Hutchinson(1973) treated them separately in
Cyperales and Graminales because of their floral anatomy.

Cytological Characters

Cytology
The study of the cell - in plants, only information about chromosome
number, shape or pairing at meiosis is used for classification
purposes. Cytogenetics includes studies dealing with observations
of chromosomes pairing up etc...
• Most angiosperms have a haploid chromosome number from 7 to
12. However, about 35% of the flowering plants are polyploids,
having more than 2 sets of chromosomes .... because of the
multiplication of chromosome sets.
• Some members of the genus Aster possess species with 9, 18, or 27

chromosomes.

Cytology in relation to taxonomy or Cytotaxonomy
• The term karyotype is used for the phenotypic appearance of the
somatic chromosomes. The diagrammatic representation of
karyotype is termed as idiogram.
• The characteristics of the chromosomes, which have proved to be of
taxonomic value include
– Chromosome number
– Chromosome size
– Chromosome morphology
– Chromosome behavior during meiosis.

Chromosome number

• Homoploids- ( Pinus and Quercus, n=12
chromosomes )
• Polyploids -(different species of Aster have n=9
or n=18 or n=27 )
• Euploidy• Aneuploidy- ( different species of Brassica bear
n=6,7,8,9, or 10 )

Chromosome number
Usually, all individuals within a species possess the same
chromosome number. In angiosperms, the haploid
chromosome number varies between n=2 and n=132.
However, the majority of them show a range between n=7
and n=12. The highest chromosome number recorded for
vascular plants Ophioglossum reticulatum (2n=1260).

Chromosome size

• 0.5 to 3 µ
• According to Stebbins (1938) the chromosome size is
characteristics of only certain groups and families,
and not related to phylogeny of angiosperms.

• Relative length of the arms of the chromosomes, position
of the cento mere, presence of satellites, etc. are some
character of taxonomic significance
• A secondary contraction may be present near the terminal
end of a chromosome, separating its small segments called
satellite.
• Chromosome may be symmetrical and asymmetrical

Chromosome Behavior at Meiosis
• Degree of sterility and occurrence of hybridization are
determined by the behavior of chromosomes during
meiosis
• Abnormalities in meiosis, such as non-pairing, crossing
over, unequal interchanges or translocations, bridge
formation, lagging chromosomes etc. have all proved to
be systematic value.

Systematic value of cytological studies
• Members of Cyperaceae and Juncaceae possess chromosomes with
diffuse or non-localized centromere, and also show inverted
meiosis. This reflect a close association between these two families.
• Yucca had long been treated as a member of Liliaceae because of
superior ovary, and Agave of Amaryllidaceae because of inferior
ovary. Hutchinson shifted both plants to Agavaceae because of the
presence of 25 small and 5 large chromosome in both of them

Systematic value of cytological studies
• The basic chromosome number in Loranthaceae is n=9 while in
Viscaceae there is a series of aneuploid numbers ranging b/w 10
and 14. Wiens (1975) separated them from each other on basis of
cytological evidence.
• In the subfamily Bambusoideae of Graminae n=12 and in the
subfamily Poideae n=7. this indicates that the chromosome
numbers have proved to be of taxonomic utility also at the
subfamily level.
• Stebbins (1958) provided information on the evolution of grasses
on the basis of cytogenetic.

Systematic value of cytological studies
• Naik (1977) differentiated three species of Chlorophytum of Liliaceae
on the basis of cytological data. According to him C.bharuchae has
2n=16 while C.glaucum and C. glaucoides have 2n=42. both the later
species having differ karyomorphology.
• Warburg(1938) studied taxonomy of Gerniales on the basis of
cytological studies.
• Manton(1932) confirmed the formation of subdivision of Brassicaceae
on the basis of cytological studies. All the families have different base
chromosome numbers.
• Genus Cistus ( Cistaceae), formerly included in Helianthemum, has
chromosome number 8 while Helianthemum has base chromosome
number 9. so Cistus should be recognized as a separate genus.

Systematic value of cytological studies
• Sharma (1956) on the basis of his studies of Araceae,
Amaryllidaceae and Diosoreaeceae, proposed that the changes in
karyotypes of somatic tissue play a distinct role in evolution. He
further proposed that large chromosomes, low chromosome
number and symmetrical karyotype represent a primitive status,
while small chromosomes, high chromosome number and extreme
asymmetry of karyotype present the advance status. These
principles provided interesting results in taxonomy of
Alismataceae, Liliaceae, Amaryllidaceae and Dioscoreaceae.

Genetics in relation to taxonomy
Every living organism contains DNA, RNA & proteins. In general
closely related organisms distantly related usually show a pattern of
dissimilarity. Sometimes the DNA assumes a content rate of mutation
and shows the probable evolution of various organisms. The most
common approach is the comparison of homologous sequence
alignment techniques to identify similarity. Another application is
DNA barcoding whereas the species of an individual organism is
identified using small sections of mitochondrial DNA or chloroplast
DNA.

Embryological Characters

Embryology in relation to taxonomy
Embryology is the study of micro and megasporogenesis,
gametophyte development, fertilization, and development of
endosperm, embryo and seed coats. Embryological evidences have
been used in solving the taxonomical problems at almost all levels.
However the role of embryology in solving taxonomic problems was
first brought into prominence by a German embryologist, Schnarf in
1931.According to jones and Luchsinger the embryological characters
have proved to be of significant help in determining relationships
within families, genera and species. And have proved to be less useful
at the rank of order, subclass or class.

According to Maheshwari,Bhojwani and Bhatnagar and
Radford some basic embryological characteristics which have
proved to be of special importance in taxonomic
considerations include–presence and type of anther tapetum
–number and arrangement of anther loculi
–type of anther andothecium
–quadripartition of microspore mother cell
–mature pollen grains

– development, structure, position, vasculation and orientation of ovule
– origin of sporogenous tissue in ovule
– megasporogenesis and development of embryo sac
– presence of aril
– form of embryo sac
– fertilization
– type of embryo
– type of embryogeny
– endosperm formation
– type of haustorium formation
– seed coat
– cotyledons etc.

A Few Examples of Role of Embryology in Taxonomy

• Dicots and monocots: Angiosperms are universally divided into
dicotyledons and monocotyledons. This primary classification of
angiosperms is based on the major embryological character, i.e.
number of cotyledons.
• Caryophyllales: Embryological characters, such as trinucleate
pollen, bitegmic crassinucellate ovules which are campylotropous
or amphitropous, seed with peripheral embryo and perisperm with
little or no endosperm, are the characters which are found only in
Caryophyllles, more widely known as centrospermae (Cronquist,
1968).

• Helobiae: This monocotyledonous order, treated as a subclass in
some recent systems of classification, is characterized by the
presence of helobial type of endosperm.
• Orchidales: The distinguishing embryological character of the
members of this order is the presence of undifferentiated embryo
and very little or no endosperm.
• Podostemaceae: Members of this family are recognized because of
the formation of psudoembryo sac which are formed by the
disintegration of nucellar cells below the embryo sac.

• Onagraceae: The family is recognized by the presence of Onagrad type
of embryo sac.
• Cyperaceae: In flowering plants, four functional microspores develop
from each microspore mother cell.
• Lemnaceae: Phylogenic study indicates that Lemnaceae have been
derived from the either from the Helobiales or from the araceae.
• Crassulaceae: Embryological studies of Crassulaceae suggest that it
should be placed in the order Rosales close to the family Saxifragaceae.
• Parnassia: It is generally treated as a member of the family
Saxifragaceae. But the total dissimilarity of its embryological details
with the other genera of Saxifragace.

Palynology

Palynology
The study of plant pollen and spores. Pollen grains do not differ within most
plant genera; however, pollen has been very useful in determining patterns
of species relationships in the Iron weeds (Vernonia).
Jones and Luchsinger (1987) mentioned that angiosperms contain two basic
kinds of pollen grains: monosulcate and tricolpate.
–Monosuclate pollen grains are characteristic of primitive dicotyledones,
several monocotyledone, pteridosperms and cycades. Such pollen grains
are boat shaped in outline and possess one long germinal furrow and
germinal aperture.
–Tricolpate pollen grains are charactertic of advanced dicotyledons. Such
pollen grains have three germinal apertures and are globose in shape.

Palynology in relation to taxonomy:
Pollen character:
Palynology is the science of pollen and spores and its applications.
It is derived from the Greek word palynein meaning to scatter. The
significance of pollen attributes in taxonomy has been realized
during the last three decade Erdtman, 1952; Wagenitz, 1995; Stix,
1960; Raj, 1961; Chanda, 1972; Nair, 1974.
Palynological characters have been used in solving several
taxonomic problems including the repositioning of several disputed
taxa and interpretation of problems relating to the origin and
evolution of different groups.

Palynology in relation to taxonomy:
•Cronquist (1981) and several other workers have made the exclusive
use of pollen characters in providing classification of angiosperms.
•Erdman used the pollen characters in discussing and solving the
taxonomic problems of 105 families.
•Heywood(1967) has gone up to the extent of stating that exine
details of pollen are such that they can be used in plant identifications
much in the way that fingerprints are used for the identification of
criminals.

Number of nuclei in pollen:
–The number of nuclei in the pollen at the time of dispersal has been
used by taxonomists (Brewbaker, 1967). The angiosperm pollen is
either binucleate or trinucleate according to division of the generative
nucleus. The binucleate condition is considered as more primitive than
the trinucleate.
–In the Centrospermae, the pollen is uniformly trinucleate, the
monocot (Liliaceae) is binucleate, the apetalous and polypetalous dicot
are binucleate and gamopetalous members trinucleate.
Shape of pollen grain:
The shape and symmetry of a pollen grain the architecture of its wall
exine stratification, sculpture and structure and type, number, position,
shape and structure of its aperture are some of the basic characters
which prove useful at all taxonomic levels.

Stenopalynous and Eurypalynous:
Such a taxon in which the type of the pollen is constant and
characteristic is called stenopalymous or unipalynous. On the
other hand such taxa in which pollen types vary in size, aperture,
exine stratification etc. with grains of various aperture forms.
NPC-system:
The classification of pollen is based on the number position
character analysis called NPC system. Palynological studies
suggest that the taxa with the same general NPC formula be
grouped together and those showing different NPC separately.
NPC system helps in providing a three dimensional classification
and also in the preparation of diagnostic keys below the family
level.

Some Examples of Role of Palynology in Taxonomy:
– Author investigated the pollen morphology of 16 Indian species
of cyperus and prepared a key to differentiate all of them on the
basis of pollen characters.
– On the basis of apertureal morphoforms of pollen.
– A massive exine and thin intine is present in angiosperm
pollens.
– Several angiospermic taxa have distinctive pollen types.
– The exine pattern is useful in recognizing different species of
genus.
– Phylogenetic relationship are determined using pollen
characters in several cases
– Pollen grains are associated in tetrads in several families of
dicots and monocots.

Chemosystematics -

Chemosystematics The application of chemical data to systematic problems ..... Many
plant families and genera have unique chemical constituents (e.g.,
milkweed, pokeweed) that may assist in classifying them .... and
explaining their phylogeny.
• Application of chemistry to taxonomy is called chemotaxonomy.
• Chemical evidences are used in determining the relationship
among taxa of different categories.
• Some of the major classes of chemical evidence include flavonoids,
alkaloids, amino acids, fatty acids, aromatic compounds,
terpenoids, polysaccharides, carotenoids etc

Chemistry in relation to taxonomy
• Cronquist ( 1981 ) cited following examples to indicate the use of
chemistry in solving taxonomic problems:
1. Caryphyllales produce betalains and not anthocyanins
2. Polygonales produce anthocyanins and not betalains.
3. Juglandales are aromatic plants while Fagales are non-aromatic.
4. Highly aromatic compounds are found in Lamiaceae
5. Alkaloids are very common in Solanaceae
6. Sapindaceae have plenty of Tannins.

Paleobotany

Paleobotany
The use of microfossils such as pollen or macrofossils of leaves, stems
and other plant parts as sources of data. The main goal is to trace the
evolutionary developments through stratigraphic sequences and
determine past ecological conditions etc...
On the upswing - recent findings show that by the Eocene (60 million
years ago), plants were well adapted for wind pollination; insect
pollinated plants were also present during the mid-Eocene. Many
flowers and insects co-evolved.

Ecological Evidence -

Ecological Evidence Provides information about variation within plant taxa associated with
plant adaptations and the distribution of plants .... and association of
plants with particular habitats. Ecological studies have demonstrated
that the character states of many morphological features are correlated
with environmental factors such as light, moisture availability, mineral
content etc...
• Plant ecologists frequently examine edaphic (soil) specializations,
pollinating mechanisms (co-evolution), effect of habitat on
hybridization, plant-herbivore interactions (co-evolution), seeddispersal mechanisms, reproductive isolating mechanisms ...... etc...

• Information from plant ecology has implications for classification
below the level of genus. Yet ecological research has provided
generalizations that may be applicable to the evolution of
angiosperms as a whole. For example, angiosperms appear to have
evolved in a climate associated with seasonal drought ... and a short
growing season ... which likely resulted in a reduction in the
angiosperm reproductive cycle.

Priority of publication
and
Valid Publication

What is meant by “priority of publication”?
• Priority of publication generally states that of two or more
competing possibilities for a name, the one published first is the
correct one.
• The principle of priority for vascular plants starts May 1, 1753
with the publication of Species Plantarum by Carolus Linnaeus, is
called the “father of taxonomy?”

Definitions
 Effective publication is publication which is

accordance with the rules (i.e. printed matters has
to be distributed to the general public or at least to
botanical institutions with libraries accessible to
botanist generally).
 Valid publication is a publication that is accordance
with the rules i.e. the correct name of a taxon is
one that is the legitimate name

What are the main criteria of valid publication?

1. Name must be effectively published in a journal
generally available to botanists
As of 1 Jan 2012:
Electronic material published online in Portable
Document Format (PDF) with an International Standard
Serial Number (ISSN) or an International Standard Book
Number (ISBN) will constitute effective publication

What are the main criteria of valid publication?

2) Name must be published in the correct form, properly
Latinized name with the correct rank ending.
3) Name must be published with a Latin description or diagnosis
or with a reference to such.
[Vernacular description typically included.]
As of 1 Jan 2012:
A description or diagnosis may be in either Latin or
English.

What are the main criteria of valid publication?

4) For taxa Clear Rank must be indicated (e.g., “sp.
nov.,” “subsp. nov.,” or “var. nov.”)
5) Nomenclatural type must be indicated (for genus and
below).
6) Follow the rules of nomenclature according to the
most recent Code

Priority of names and synonyms


Nomenclature is based upon priority of publication i.e. the
earliest legitimate name is the correct name (but note exceptions
below)

 Each taxonomic group can have only one correct name, which is

the earliest that is in accordance with the rules, except in specified
cases
 Priority begins with the publication of Linnaeus’

Species Plantarum

on May 1, 1753 and applies to the rank of family and below

Priority of names and Synonyms and Homonyms
 If the same taxon has often been described and named more than once. The

later names are called synonyms and are illegitimate
 e.g. Aloe walastonii Rendle (1908) this same species was also published
under other different names:
 Aloe angiensis De Willd. (1921)
 Aloe beguaertii De Willd. (1921)
 Aloe lanuriensis De Willd. (1921)
 A homonym is a name that has been used for more than one taxon
 Convolvulus coeruleus Sprengel, 1824
 Convolvulus coeruleus Schumacher, 1827
 Convolvulus coeruleus Martens & Galeotti, 1854

How do synonyms occur
 In some instances, the original author who describes the plant may place it

in a particular genus but subsequent authors, often with a more complete
understanding of the taxon and its representatives, may move that species
into a new genus, reflecting a more accurate classification


Haumaniastrum minor A.J. Paton


Acrocephallus minor Briq. (1894)



A. hptoides Baker (1900)



A. welwitschii Briq. (1900)



A. cononensis G. Taylor (1931)

How do synonyms occur cont.
 Another instance is for highly variable or wide-ranging species. Such species are often

described independently and unknowingly under different names. Or, slight and
subtle variations in a species can be named as new species before it is understood that
many of these are merely the result of natural variation within the species. Example


Solanum chenopodioides Lam. Botanique 2:18(1794)
 S. chenopodiofolium Dunal
 S. gracile Dunal
 S. gracile Dunal var. microphyllum Dunal
 S. gracilius Herter
 S. isabellii Dunal
 S. ottonis Hylander

Conservation of names
• To avoid the disadvantages of a strict application of the rule of
priority, the International Botanical Congresses have authorized
the conservation of widely used names, even though they are NOT
the oldest names. These nomina conservanda (conserved names)
may be at the family, genus, and species ranks.
A. Nomina familiarum conservanda
B. Nomina generica conservanda et rejicienda
C. Nomina species conservanda

What is a protologue?
“Everything associated with a name at its valid
publication, i.e., description or diagnosis,
illustrations, references, synonymy, geographical
data, citation of specimens, discussion, and
comments.”

What are the two major reasons a name may
be rejected?
Synonyms are unaccepted for either of two reasons:
(1) because they are illegitimate, i.e., contrary to the rules of
the ICBN; or
(2) because of taxonomic judgment, i.e., a particular author
rejects the classification represented by the synonym.

What is a priority of publication?
Name published first is the legitimate one

When and with what publication begin?

Species Plantarum by Linnaeus in 1st May, 1753
(with exceptions)
Adverse consequences?
How to correct?

Nomina familiarum conservanda
Nomina generica conservanda et rejicienda
Nomina species conservanda

Two reasons for name change?

1) Name contrary to the rules (illegitimate).
2) Additional research has changed definition
and delimitation of a taxon.

What is a synonym?

= a rejected name, by a particular author or authors.
Synonyms usually indicated in brackets; e.g., Malosma laurina
(Nutt.) Abrams [Rhus laurina Nutt.]
Why rejected?

1) because illegitimate.
2) because of taxonomic judgement.

What is a correct name?

A legitimate (and therefore validly published) name
that is accepted by a particular author or authors. Each
taxon can have only one correct name.

How can a name be legitimate but
not correct?
• There may be 2 (or more) alternative, legitimate
names.
• Only one of these can be correct (in any given work).

What is a tautonym?
Binomial in which genus and specific epithets are identical in
spelling.
• Tautonyms are not permitted by the ICN!
• E.g., Helianthus helianthus would be a tautonym and
illegitimate.
• Ziziphus zizyphus (L.) H. Karst. (Jujube) is not a tautonym
and is permitted.

Abbreviations:
"in" = "in the publication of”
E.g., Arabis sparsiflora Nutt. in T. & G.
May be abbrev: Arabis sparsiflora Nutt.
"ex" = "validly published by.”
E.g., Microseris elegans Greene ex A. Gray
May be abbrev.: Microseris elegans A. Gray.

Abbreviations:
s.l. (sensu lato) means “in the broad sense”
s.s. or s.str. (sensu stricto) means “in the narrow sense”
E.g.,
Boraginaceae s.l. includes the families Hydrophyllaceae,
Ehretiaceae, Heliotropaceae, Cordiaceae, and others
Boraginaceae s.s. does not (those families are separate)

Abbreviations
"x" = a hybrid.
E.g., Salvia xpalmeri (A. Gray) Greene
= S. apiana x S. clevelandii.
"sp. nov." = species novum
E.g., "Eryngium pendletonense sp. nov."
"cf." = confer, meaning "compare.”
E.g., "Calyptridium cf. monandrum” (meaning check this
specimens of species for confirmation)
aff. (affine) means “related to”
E.g., Cryptantha aff. wigginsii (meaning something different but a
close relative to this species)

aff. (affine) means “related to”
auct. non (auctorum non) means “not of these authors,” referring to a “misapplied” name, such that the type specimen of the name does
not fall within the circumscription of the taxon being referred to by that name
cf. (confer) means “compare to”
comb. nov. (combinatio nova) means a new nomenclatural combination
emend. (emendatio) means a correction or amendment
et is Latin for “and”
ex is Latin for “from,” meaning validly published by
gen. nov. (genus novum) means a new genus
in is Latin for “in,” meaning in the publication of
ined. (ineditus) means not validly published
nom. cons. (nomen conservandum) means a conserved name
nom. nov. (nomen novum) means a new name, e.g., proposed as a substitute for an older name (e.g., an illegitimate homonym, in which
case the older name serves as the type for the new one)
nom. nud. (nomen nudum) means published without a description or diagnosis, making the name invalid
non is Latin for “not”
n. v. (non visus) is Latin for “not seen,” typically meaning that authors did not see a specimen, such as a type.
orth. cons. (orthographia conservanda) means a conserved spelling
s.l. (sensu lato) means “in the broad sense”
s.s. or s.str. (sensu stricto) means “in the narrow sense”
sp. nov. (species nova) means a new species
stat. nov. (status novus) means a change in rank, e.g., elevating a varietal name to specific status
typ. cons. (typus conservandus) means a conserved type specimen
typ. des. (typus designatus) means the designation of a type specimen
vide (video) means to cite a reference
X indicates a hybrid
! (symbol for vidi, “I have seen it”) can mean a) a confirmation of a name, as on an annotation label agreeing with the name on the
original herbarium label; or b) indication that a specimen (usually a type) has been seen by the author in a publication
= a heterotypic synonym, based on a different type
= a homotypic synonym, based on the same type

Legitimate name
• Legitimate names = names that are validly
published in accordance with the rule of ICN
• Illegitimate names = any validly published
names that are in violation with some aspects of
ICN
• Homonyms : the same name applied to different
type specimens
• Tautonym : the generic name and its specific
epithet are the same

Independence of Botanical Nomenclature
Same names can exist in botanical and zoological codes.

Morus = mulberry and a bird, the gannet
Morus

Ficus = figs and of a group of gastropods.
Ficus

Both codes can treat same organisms, e.g., some "Protista".
Retroactivity of the ICN

Taxonomic Hierarchy

What is Taxonomic Hierarchy?
• Taxonomic Hierarchy Categories were also introduced by Linnaeus.
They are also known as Linnaean hierarchy. It is defined as sequence
of categories in a decreasing or increasing order from kingdom to
species and vice versa. Kingdom is the highest rank followed by
division, class, order, family, genus and species. Species is the lowest
rank in the Hierarchy. The hierarchy has two categories which are
obligate and intermediate. Obligate means they are followed strictly
and range from kingdom to species as said above. Intermediate are
not followed strictly and they are added in obligate list such as
subdivision, super family, super class, suborder, subspecies etc.

What is Taxonomic Hierarchy?
• Taxonomic hierarchy is the arrangement of
various categories in successive levels of
the biological classification. Each of this level or
hierarchy is called as the taxonomic category or
rank.
• The study of taxonomy has lead to the
taxonomic categories – Kingdom, phylum, class,
order, family, genus and species. Now let us see
how all the organisms are classified into the
hierarchy.

Features of the Taxonomic Hierarchy
1. Names above the rank of GENUS are based upon the name of an
included genus. Each rank has a distinctive ending that is attached to
the name of the genus. e.g. Solanum is a genus in the family
SOLANACEAE
2.

The word TAXON is used to refer to a taxonomic category of any
rank. The plural is TAXA.

3. The name of a genus is always underlined or italicized; the first letter
is capitalized. The names of genera are treated as NOUNS. The
plural of genus is GENERA.

Features of the Taxonomic Hierarchy end
4.

5.
6.
7.

8.

The scientific name of a species is the combination of the name of the
genus with the specific epithet. To be complete, the scientific name
includes the authority e.g. Solanum nigrum Linnaeus
The word species is both singular and plural
It is always correct to write the specific epithet in all lower case.
The specific ephitet is usually considered to be an adjective that
modifies the genus (noun), and it agrees in gender with the genus
When several species of one genus are given in sequence, the name of
the genus can be abbreviated to its first letter e.g. Hunteria congolana
and H. zeylanica.

Features of the Taxonomic Hierarchy
9.

The authority can be abbreviated to save space, especially for
authors who described a large number of species.

10. The author's name is never italicized or underlined.

11. The names of subspecific ranks (subspecies, variety, form) consist of
the name of the species followed by an abbreviation of the rank, the

subspecific ephitet, and the authority for the subspecific name e.g.

Solanum villosum subsp. miniatum (Bernh. ex Willd) Edmonds

Seven chief groups make up a
system in scientific
classification .The groups are:

Kingdom
Phylum / Division

Class
Order
Family
Genus
Species

Besides the 7 main categories, there are infra taxa to describe
varitions within a taxon:
KINGDOM, Subkingdom, DIVISION, Subdivision, CLASS,
Subclass, (Superorder), ORDER, Suborder, FAMILY, Subfamily,
Tribe, Subtribe, GENUS, Subgenus, Section, Subsection, Series,
Subseries, SPECIES, Subspecies, Variety, Subvariety, Form,
Subform

Species:
• In biology, a species (abbreviated sp., with the plural form species
abbreviated spp.) is the basic unit of biological classification and a
taxonomic rank. A species is often defined as the largest group of
organisms in which two individuals can produce fertile offspring,
typically by sexual reproduction. Sexual reproduction is present in
eukaryotes. Species is followed by subspecies, varieties and races.
These categories are inferior as compared to species.

Genus:
• A genus (pl. genera) is a taxonomic rank used in the biological
classification of living and fossil organisms in biology. In the
hierarchy of biological classification, genus comes above species
and below family. In binomial nomenclature, the genus name
forms the first part of the binomial species name for each species
within the genus.
• Some genera have only one species known as Monotypic. If there
are more than one species it is known as polytypic

• Family: It is defined as collection of similar genera. It can
be separated from genera by reproductive and vegetative
features.
• Order: One or more than one similar families constitute
order.
• Class: One or more than one order makes a class.
• Division: It is a term used for plants while its synonym
Phylum is used for animals .

Kingdom
• Kingdom is the
largest unit of
biological
classification.
• In the animal
kingdom, the term
phylum is used
instead of division ,
in the plant kingdom.

Biological taxonomy
• Alpha taxonomy – the science of defining and naming organisms;
it is the alphabet of biology
• Beta taxonomy (systematics) – the science of understanding the
relationships among taxa; it is the grammar of biology
• Taxonomy provides a relational link between and amongst
biological phenomena

What is rank?
Hierarchical classification in which a higher rank
is inclusive of all lower ranks.

What are the ranks?
Kingdom
Phylum [Division]
Subphylum [Subdivision]
Class
Subclass
Superorder
Order
Suborder
Family
Subfamily
Tribe
Subtribe
Genus
Subgenus
Section
Species
Subspecies
Variety

(various)
Plantae
-phyta
Magnoliophyta
-phytina
Magnoliophytina
-opsida
Magnoliopsida
-idae
Asteridae
-anae
Asteranae
-ales
Asterales
-ineae
Asterineae
-aceae
Asteraceae
-oideae
Asteroideae
-eae
Heliantheae
-inae
Helianthinae
(various)
Helianthus
(various)
Helianthus
(various)
Helianthus
(various)
Helianthus annuus
(various) Helianthus annuus ssp. annuus
(various) Helianthus annuus var. annuus

What is position?
• Placement as a member of a taxon of the next
higher rank
• E.g., Aster & Rosa of same rank (genus) but
different positions (Asteraceae & Rosaceae)

Name the standardized or recommended endings for
scientific names at the ranks of phylum, class, subclass,
superorder, order, family, subfamily, tribe.
Phylum – phyta
Class – opsida
Subclass – idae
Superorder – ineae
Order – ales
Family – aceae
Subfamily – oideae
Tribe – eae

What is the rank of the
following:
(a) Conostylidoideae;
(b) Flacourtiaceae;
(c) Haemodoreae;
(d) Asteridae;
(e) Linnaea borealis var. longiflora;
(f) Liliopsida;
(g) Magnoliophyta;
(h) Rosales;
(i) Tribonanthes;
(j) Tribonanthes variegata;
(k) Phlebocarya ciliata subsp.
Pilosissima?

a. subfamily
b. family
c. tribe
d. subclass
e. variety
f. class
g. phylum
h. order
i. genus
j. species
k. subspecies

Alternate Family/Subfamily Names
Apiaceae

= Umbelliferae

Arecaceae

= Palmae

Asteraceae

= Compositae

Brassicaceae

= Cruciferae

Clusiaceae

= Guttiferae

Fabaceae

= Leguminosae

Lamiaceae

= Labiatae

Poaceae

= Gramineae

Faboideae

=Papilionoideae

Transfer between ranks
 When a genus, species, or subspecies is described at one rank and then

transferred to another rank, the original author is placed in parentheses
followed by the author who made the transfer
 Linneaus named an alfalfa: Medicago polymorpha var. orbicularis
L.
 But, Allioni thought it was deserving of species status, so: Medicago
orbicularis (L.) Allioni
 The name "orbicularis" is called the basionym and has priority.
 The same occurs when a species is transferred from one genus to
another e.g. Linneaus named a fern: Cheiranthus tristis L.
 but R. Brown thought it deserved a generic status so: Matthiola
tristis (L.) R. Brown

Transfer between ranks-Autonym
 When a subspecific taxon is named, another subspecific taxon of the same

rank is automatically created that repeats the name of the species. This is
called the Autonym
 e.g. Edmonds created Solanum villosum subsp. miniatum (Bernh.ex
Willd.) Edmond.
 By so doing. S. villosum Mill. subsp. villosum was automatically created
 Rehder created a variety-Rosa carolina var. villosa (Best) Rehder this
automatically lead to creation of another variety R. carolina var. carolina

Four major ways that names are changed?
United
Divided
Changed in rank
Changed in Position

Name changes:
Names may be united:
E.g., Krynitzkia and Cryptantha (Boraginaceae)

have been united into one genus, Cryptantha

Name changes:
Name may be divided:
E.g., Rhus (Anacardiaceae) split into Malosma,

Rhus, and Toxicodendron

Name changes:
Name may be changed in position:
E.g., Sedum variegata transferred to the genus

Dudleya, the new species Dudleya variegata;

Name changes:
Name may be changed in rank:
E.g., Larrea divaricata ssp. tridentata

changed to rank of species: Larrea tridentata

What is rank?

Hierarchical classification in which a higher rank
is inclusive of all lower ranks.

What are the ranks?
Kingdom
Phylum [Division]
Subphylum [Subdivision]
Class
Subclass
Superorder
Order
Suborder
Family
Subfamily
Tribe
Subtribe
Genus
Subgenus
Section
Species
Subspecies
Variety

(various)
Plantae
-phyta
Magnoliophyta
-phytina
Magnoliophytina
-opsida
Magnoliopsida
-idae
Asteridae
-anae, [-iflorae]
Asteranae
-ales
Asterales
-ineae
Asterineae
-aceae
Asteraceae
-oideae
Asteroideae
-eae
Heliantheae
-inae
Helianthinae
(various)
Helianthus
(various)
Helianthus
(various)
Helianthus
(various)
Helianthus annuus
(various) Helianthus annuus ssp. annuus
(various) Helianthus annuus var. annuus

Major Rank Endings:
Order
-ales
Family
-aceae
Subfamily
-oideae
Tribe
-eae
Subtribe
-inae
Genus
(various)
Subgenus
(various)
Section
(various)
Species
(various)
Subspecies (various)
Variety
(various)

Asterales
Asteraceae
Asteroideae
Heliantheae
Helianthinae
Helianthus
Helianthus
Helianthus
Helianthus annuus
Helianthus annuus ssp. annuus
Helianthus annuus var. annuus

Zygophyllaceae

What is the rank of:

Tribonanthes
Rosales

Linnaea borealis var. longiflora
Tribonanthes variegata
Phlebocarya ciliata subsp. pilosissima
Conostylidoideae
Haemodoreae
Hamamelidae
Liliopsida
Magnoliophyta

family
genus
order
variety
species
subspecies
subfamily
tribe
subclass
class
phylum

What is position?

• Placement as a member of a taxon of the next
higher rank
• E.g., Aster & Rosa of same rank (genus) but
different positions (Asteraceae & Rosaceae

Alternate Family/Subfamily Names
= Umbelliferae
Apiaceae
Arecaceae
Asteraceae
Brassicaceae
Clusiaceae
Fabaceae
Lamiaceae
Poaceae
Faboideae

= Palmae
= Compositae
= Cruciferae
= Guttiferae
= Leguminosae
= Labiatae
= Gramineae
= Papilionoideae

Taxonomic Hierarchy OF BANANA

KINGDOM: Plantae
DIVISION : Magnoliophyta/Spermatophyta
CLASS : Liliopsida/Monocotyledoneae

ORDER : Zingiberales
FAMILY : Musaceae
GENUS : Musa
SPECIES : Musa acuminata

Literature of Plant Taxonomy

Literature of Plant Taxonomy
Taxonomy is fundamentally a descriptive and highly documented
science. Its literature is voluminous and constitutes a so vital part of
its structure that, irrespective of whether the problem is one of
identification of an unknown plant, solution of a nomenclatural
puzzle, or a monographic or floristic study, acquaintanceship must
be made with the more important publications of the subject.
According to Porter (1967) “Taxonomic literature runs the gamut
from ponderous volumes to obscure notes in periodicals and even
letters of correspondence between workers”.

Literature of Plant Taxonomy
• Records - Library and Herbarium
• Publications:
– Monograph - covers a specific group of plants: family, genera,
etc. (Revisions, Synopses)
– Flora - Plants in a defined geographical area. (Local Flora)
– Research Reports -description of new species or reclassifications.
Taxon ,journals, index

Classics of Taxonomic Literature:
The works which have been profoundly influenced the development
of plant taxonomy and regarded as landmarks in the history of
Botany are called Classics. They include the works of Theophrastus,
Pliny, Dioscorides, Albertus Magnus, Brunfels, Cesalpino, the
Bauhins, Ray, Tournefort and Linnaeus.

Taxonomic Indexes:
• The taxonomic indexes are indexes of plant names and not to
literature concerning the plants. Indexes serve as an aid to locating
quickly the source of original publication of a name, to learn if a
particular name has been applied to a plant or to what order,
family, subfamily or tribe, a plant of a given name may belong.
• These indexes are the nucleus of any significant taxonomic library,
and it is incumbent on the student of taxonomy to know of their
availability and importance e.g. Index Kewensis plantarum
phanerogam arum.

Floras:
• A flora is a systematic arrangement of the species of a given area or a
particular region, usually restricted to a major segment of the plant
kingdom (flowering plants etc.), with keys and descriptions and often
illustrations, by the use of which a student may determine the names
and characteristics of the wild plants of the area, A flora covers a
country, a section of a country, a state, a valley, a desert, or a vicinity
of a city.
• In any flora the plants are arranged according to one or another of the
available systems (Engler, Bessey, Hutchinson, etc.), giving for each
plant the complete scientific name, author citation, reference to source
of original publication, synonomy, and geographic distribution within
the area in question.

Monographs and Revisions:
• A monograph is a treatise including all significant information of a
morphologic or taxonomic nature covering the group such as family
or genus.
• A taxonomic monograph is a comprehensive treatise representing an
analysis and synthesis of existing taxonomic knowledge of that taxon,
plus the results of original research of that in systematics. In other
words, it is “a complete account can be made at a given time of any
one family, tribe, or genus, ‘nothing being neglected which is necessary
for a perfect knowledge of it.”

• The usual subject of a taxonomic monograph is the genus or the
family. All elements of the treatise are accounted for by dichotomous
keys, full synonymies, complete descriptions, precise designations of
types, together with notes as to where the types are deposited, citations
of specimens examined, distributional ranges (supplemented by maps
of the same), notes on habitats, and discussions of taxonomic and
nomenclatorial considerations as may be appropriate.
• A taxonomic revision differs from a monograph primarily in degree of
scope and completeness. Often it accounts for only a section of a genus
or for the elements as restricted to a continent or smaller geographical
area. Many revisions make no attempt to review all previous work on
the taxon or to take cognizance of the interrelated sciences of
cytotaxonomy, genetics, ecology, etc.
– A revision may be based only on herbarium studies, where as
monograph should cover the morphology, anatomy, cytology,
genetics and ecology.

Catalogues:
• Catalogues account for the books of special libraries
rich in botanical titles, and are of especial value in
taxonomic studies. It is often necessary to know the
full name of a particular author, to know the
unabridged and exact title of a work, to know when
it was published, or when a particular edition was
issued. These data are usually available from such
catalogues.

Review Serials:
Review serials are periodicals, usually issued at regular intervals, that
provide either:
(1) A bibliography of current literature of a particular subject,
(2) An abstract of papers or books in special fields,
(3) Reviews of titles of current literature, or
(4) Any combination of these functions.
In evaluating their treatments it is well to remember that an abstract is a
brief factual summary of a paper, frequently prepared by its author,
whereas a review is an often critical appraisal and evaluation of the
paper, and is by a person other than the original author.

Periodical:
• A periodical, is a publication appearing usually at regular intervals. Each
issue is called a number, or sometimes is termed a fascicle. Collectively
these numbers or fascicles comprise a volume. In the case of periodicals
appearing at regular intervals – biweekly, monthly, or quarterly- a
volume usually comprises the issues of a calendar year.
• Scientific periodicals usually are sponsored either by a scientific
organization, such as a learned society, or an educational or non-profit
research institution, such as a university or museum. Serial may appear at
regular or irregular intervals.
• The number of botanical serials is so great that probably no library
contains complete sets of them all.

Dictionaries and Glossaries:
• Dictionaries and glossaries form the nucleus of taxonomic literature.
Dictionaries and glossaries are invaluable in a subject matter with so
large a vocabulary as that of Botany. A botanical dictionary may list
and describe all known genera of certain plant groups e.g. A
Dictionary of Flowering, Plants and Ferns by J. C. Willis. A glossary
is an alphabetical list of difficult terms with their interpretations.
• Most of the data available in botanical dictionaries are to be found
nowhere else. Most botanical dictionaries are of plant names and are
sources for the etymology of Latin or vernacular names, for
biographical data of persons for whom plants have been named, and
for vernacular names in various languages.

Legislation:
• Since 1867 botanists have met somewhat regularly at the
international level and agreed upon legislation in plant
names. These rules and regulations are contained in the
International Code of Botanical Nomenclature (I.C.B.N.).
They are subject to revision at each Botanical Congress and
a new edition is then prepared.

Maps and Cartography:
This subject may seem remote or apart from that of the rest of the text;
however, the taxonomic botanist knows the need of:
(1) An understanding of maps, the various projections, and the uses for
which they were designed,
(2) The kinds of maps available as sources of supplementary information,
and
(3) Of the availability and sources of maps that treat any area of
investigation.
Soil maps and geological maps are equally important in any detailed
floristic or monographic research. These maps show type of soil profile.
Aerial photographs are not strictly classifiable as maps but they may be
used in taxonomic research as valued adjuncts to maps of various types.

Icones:
A. Icone is the perfect, natural diagram or picture of plant. A picture
can convey the minds eye a quicker perfection than words. It gives
a clean idea at a instance to non-students of botany who are
eagerly devoted in plant uses e.g. Ayurveda students, general
public interested in medical uses of plants, nature lovers etc.
without botanical background.
• Icones familiarises student with the appearance of groups of
indigenous plants by furnishing correct figures of numerous species
of the order.

Classical Literature:
• Linnaeus, C. 1753. Species Planturum, 2 volts. First volume was
published in May 1753 and second volume in August 1753. The
system of binomial nomenclature was first adopted in this work
and it is therefore accepted as starting point for application of the
‘Rule of Priority’ in nomenclature of flowering plants and
pteridophytes.
• De Candolle, A.P., A and C. 1824-73. Prodromus Systematis
Naturalist Regni Vegetabilis. 17 volumes, Paris, France only
dicotyledonous plants.
• De Candolle, A& C. de candolle. 1879-91. Monographiae
Phanerogamarum. 7 Volumes, Paris, France.

• Bentham, G. & J.D. Hookder. 1862-1883. Genera Plantarum, 3
volumes, London, U.K.
– The families and genera are arranged according to Bentham and
Hooker’s system of classification, in many important world
herbaria, including Kew Herbarium and almost all India herbaria.
• Genera Siphanogamarum, 1900-1907, Berlin, Germany.
– This book was edited by C.G. Dalla Tore and H. Harms and
includes names of families and genera of spermatophytes. The
genera are arranged according to Engler’s system of classification
and bear numbers 1 (Cycas) to 9629 (Thamnoseris). In some
herbaria these numbers are used for arranging the specimens.

• Engler A. & K. Prantl 1887-1960. Die Naturlichen
Pflanzenfamilien. 23 volumes, Leipzig, Germany.
• Englier, A. & L. Diels, 1936. Syllabus der Pflanzenfamilien,
11th ed. berlin, Germany. Some herbaria in the world,
particularly in Europe, are arranged according to this
system.

• Pflanzeneich: Engler, A 1900-1937. Das Pflanzenreich. regni
Vegetablis Conspectus. Lepzig, Germany. This work has
monographs on many families and genera.
• Wallichian Catalogue: It is a list of 9148 plants collected during
Nathaniel Wallich’s superintendence of Royal Botanic Gardens,
Calcutta during 1829 to 1847. It lists not only Wallich’s own
collections, but also plants collected by B.’ Heyne, P. Rusell, W.
Roxburgh, R. Wight, etc.

The type method

The type method – important dates
• 1935: publication of the Cambridge Rules incorporating the type
method for determining the application of names (based on a
decision of the VIBC held in Cambridge, England, in 1930).
• 1 January 1958: Introduction of the requirement that for valid
publication of a name at the rank of genus and below the type
must be “indicated”.

Nomenclatural Types.
• Definition: Constituent element(s) of a taxon to which the name is
permanently attached (Art. 7.2) and controls the application of the
name (Art. 7.1).
• In biology, a type is a particular specimen (or in some cases a
group of specimens) of an organism to which the scientific name
of that organism is formally attached. In other words, a type is an
example that serves to anchor or centralize the defining features of
that particular taxon.

Typification (ICBN Art. 7-10)
• Type concept: Each plant name must have a physical representation
permanently associated with it (usually a specimen, but note
exceptions)
• Types are essentially name standards

Typification
• Type concept not developed before
Rochester Code (1892)
• Developed and promoted by N.L. Britton
(NY) – not adhered to by Europeans at
first
The seven basic kinds of Types.

N.L. Britton (NY)

Note collection
number

Ignatz Urban (B)

Erik Ekman

Nomenclatural Types
 The names of taxa of a rank of a family and below are based on

nomenclatural types, which permanently fixes a name to an actual
physical specimen
 The nomenclatural type (typus) of a taxon is an element to which the
name of a taxon is permanently attached, whether as a correct name
or a synonym
• There are several different kinds of type specimen, but the most
important are holotypes, lectotypes, neotypes, and epitypes. The next
most important are isotypes, syntypes, and paratypes. The first four
kinds of type refer to specimens that are, unequivocally, the
nomenclatural type of a name.

• Holotype(HT): The specimen or single element of a collection
designated or indicated by the author as the type specimen of a taxon
in the protologue.
– The one specimen or illustration used or designated by an author
as the nomenclatural type (Art. 9.1).
• Lectotype (LT): If the person who originally published a particular
name did not designate a holotype, a later taxonomist may select a
specimen to serve as the nomenclatural type. This specimen then
becomes what is called the lectotype of the name.
– Specimen or illustration selected from original material when no
type was indicated or is missing (Art. 9.2).

• Neotypes (NT): If the holotype or lectotype is destroyed or
lost, a new type specimen can be selected. Such replacement
types are called neotypes.
–When a holotype or a previously designated lectotype has
been lost or destroyed and it can be shown that all the
other original material differs taxonomically from the
destroyed type, a neotype may be selected to preserve the
usage established by the previous typification
–Designated to serve as nomenclatural type if original
material missing (Art. 9.6).

• Epitype (ET): An epitype is a specimen selected to be the
nomenclatural type of name for which there is a holotype, lectotype,
or neotype available. Why would it be necessary to select another
specimen as a nomenclatural type? Sometimes the holotype,
lectotype, or neotype simply does not show the features that are
needed to determine, unequivocally, to which of two taxa it belongs.
In such a case, it cannot be used to fix the meaning of a name. In
such situations, another specimen can be selected as the ‘anchoring’
specimen; it is this specimen that is the epitype.
– Specimen or illustration selected to serve as interpretive type
when type material cannot be critically identified for purposes of
precise application of the name (Art. 9.7).

• Syntype (ST): (1) any of two or more collections cited by author in
the protologue when no holotype was designated or (2) any of two
or more specimens designated as types.
– Any one of two or more specimens cited in the protologue when
no [holo-]type was designated (Art. 9.4).
• Isotype (IT): any duplicate of the holotype (i.e., part of the same
collection).
• Example 1: Ekman finds a new species of milkweed and collects
enough for two sheets. In the protologue of the new species, Urban
designates Ekman 14453 as the type and deposits it at the Swedish
Museum of Natural History (S). He sends the other sheet to the
New York Botanical Garden (NY). The material at S and NY are
isotypes.
– Any duplicate specimen (part of single gathering made by
collector at one time) of the holotype (Art. 9.3).

• A paratype is a specimen or illustration cited in the protologue that is

neither the holotype nor an isotype, nor one of the syntypes if two or

more specimens were simultaneously designed as types
– Specimen cited in protologue other than the holotype and

isotype(s) (Art. 9.5).

Why are types important?
• Practical: serve as diagnostic standards of comparison for other
specimens
• Nomenclatural: provide stability, leading to a regulated and
unambiguous nomenclature

Nomenclatural Types
• Nomenclatural type: type specimen used for naming a taxon
• A type of name of a species and lower ranks -----------------type
specimen (maybe illustration)
• A type of name of a genus or a rank between genus and species ----type species
• A type of name of a family or a rank between family and genus -----type genus

What is a basionym?
• A name-bringing or epithet-bringing synonym, the original (but now
not accepted) name, part of which has been used in a new combination.
• The term "basionym" is used in botany only for the circumstances
where a previous name exists with a useful description, and the
International Code of Nomenclature for algae, fungi, and plants does
not require a full description with the new name. A basionym must
therefore be legitimate. Basionyms are regulated by articles 6.10, 7.3, 41.
• The basionym of the name Picea abies is Pinus abies. The species was
originally named Pinus abies by Linnaeus. Later on, botanist Karsten
decided this species should not be grouped in the same genus (Pinus) as
the pines, so he transferred it to the genus Picea (the spruces). The new
name Picea abies is combinatio nova, a new combination (abbreviated
comb. nov.).

What is an autonym?
• An autonym is the automatically generated name given to infrataxa
like subfamilies, tribes sub-tribes, subgenera, sections, infraspecies
when the higher taxon is divided.
• When a sub-specific taxon is named, another sub-specific taxon of
the same rank is automatically created that repeats the name of the
species. This is called the Autonym
• e.g. Edmonds created Solanum villosum subsp. miniatum (Bernh.ex
Willd.)Edmond. By so doing. S. villosum subsp. villosum was
automatically created. Rehder created a variety under Rosa carolina
i.e. Rosa carolina var. villosa (Best) Rehder, this automatically lead to
creation of another variety R. carolina var. carolina

What is a synonym?
• A synonym is an unaccepted name, by a particular author or
authors, applying to the same taxon as the accepted name.
 If the same taxon has often been described and named more than

once. The later names are called synonyms and are illegitimate

e.g. Aloe walastonii Rendle (1908) this same species was also published
under other different names:
 Aloe angiensis De Willd. (1921)
 Aloe beguaertii De Willd. (1921)
 Aloe lanuriensis De Willd. (1921)

Synonym

What is a tautonym?
a) A binomial in which the genus name and specific
epithet are identical in spelling.
e.g A taxonomic designation, such as Gorilla gorilla, in
which the genus and species names are the same,
commonly used in zoology but no longer in botany.
b) Acceptable in zoological, but not botanical
nomenclature.

What is a homonym? Is a later
homonym legitimate or illegitimate?
• One of two or more identical names that are
based on different type specimens. The later
homonym is illegitimate.
• In biology, a homonym is a name for a taxon that
is identical in spelling to another such name, that
belongs to a different taxon.
• The International Code of Nomenclature for
algae, fungi, and plants (ICN) specifies that the
first published of two or more homonyms is to be
used: a later homonym is "illegitimate" and is not
to be used unless conserved (or sanctioned, in
the case of fungi).

Angiosperm
Classifications

Plant systematics
• Classification of plants is a very ancient topics.
• First plant classification reported in Vedas around 2000 BC.
• Classification means the divination of something by the basis
of some properties.
•According to Stuessy 1990 “Systematics is a related term,

sometimes used synonymously, but involves a broader discipline of
discovering phylogenetic relationships through modern
experimental methods using comparative anatomy, cytogenetics,
ecology, morphology, molecular data, or other data”

The Science of Taxonomy

• Plant systematics is the branch of botany that is concerned
with the naming, identification, evolution, and classification
of plants.
 Identification – determine unknown plant with known plant
or plant group. Asking a botanist/ refer to literature-flora/
consult herbarium. For a beginner, the best option is the
second one
 Nomenclature- ICBN
 Classification – artificial/ natural/ phylogenetic

The Science of Taxonomy
The fourth element…Phylogeny - the study of interrelationship of taxa
If phylogeny is added to taxonomy -Systematic botany
However the words ‘taxonomy’ and ‘systematics’ have been used as
synonyms, and are complementary.
Systematics deals with the relationships between taxa, especially at
the higher levels.
At present, systematics is greatly influenced by data derived from
DNA from mitochondria and chloroplasts. This is known as molecular
systematics

Why Classification
• Around 400000 plant species are reported in the world now (Stearn, 1980)
• The World Conservation Union’s (IUCN) Red List of Plants included some
34,000 threatened species in 1997.
• 60,000 to 100,000 plant species are currently threatened
• 75% of the world’s population relies on traditional medicines.
• Globally, 80% of our plant based calorie intake comes from just 12
domesticated plant species (8 cereals,4 tubers) though 30,000 species of plant
are edible.
•Need to study about all plants and for:
o Know about the ecosystem
o Conserve biodiversity
o Proper management
o Scientific study

History of Taxonomy

History of Taxonomy
•
•
•
•
•

Period of Ancients: to ca. 1500 AD
Period of Herbalists: 1500-ca. 1580
Period of Mechanical Systems: 1580-ca. 1760
Period of Natural Systems: 1760 to ca. 1880
Period of Phylogenetic Systems: 1880 to date.

Note: ca. is an abbreviation from circa meaning around. So ca. 1828
means around 1828. AD= After Death ; BC= Before Christ

Classification Systems
Taxonomic
System

Artificiel
300 BC. – 1735
AD.

Natural

Phylogenetic

1600- 1883 AD.

1883- Now AD.

Some literature said about another type termed as Mechanical Classification

Artificiel classification
• Oldest and first approach of classification of plants.
• Can not describe all plants
• Classification of plants into different taxa based upon one or few
characteristics of plants which is selected by authors. Such as,
Reproductive behavior
Physical appearances,
Habitat
Phenology
Cotyledon etc.

Some important artificial system
1.Vedas ( ar. 200 BC.)
2.Theophrastus ( 370-285 BC.)
3.Secundus (23-79 AD.)
4.Dioscorides (62-128 AD.)
5.Magnus (1200-1280 AD.)
6.Brunfels ( 1464-1553 AD.)
7.Bock (1489-1554 AD.)
8.Fuchs ( 1501- 1556 AD.)
9.Tournefort (1656-1708 AD.)
10.Linnaeus (1707-1778 AD.)

Basis of some artificial classification system
SL No
01

Name
Vedas
200 BC
Theophrastus
ca. 300 B.C.

Classification parameter
Religious importance, use, medicine,
flowering and fruiting. Etc.
Size and life time(herbs, shrubs and trees)

03

Herbalists
1470-1670

Medicinal values

04

Tournefort
1700

05

Linnaeus
1735

Flower and fruit giving rise (Innovator of
genus. Distinction between genus and
species.)
Sexual behavior of plants (number, length
and union of stamens and carpels)

02

Advantages and disadvantages of Artificial classification
Advantages
 Simple and easy
 Need short time and information
 Poorly known plant can be placed easily

 Need very few instruments
 Specifically focus on properties of interest
Disadvantages
 Can not grouped all plant perfectly
 Little predictive value
 Arbitrarily selected properties do not necessarily correlate well with each other
 Cannot describe evolution

Natural classification
•
•
•
•

This taxonomic system was introduced by Jean Bauhin in 1623.
These systems are based on natural affinities of plants.
It is done based on natural characteristics of plant.
It place together organisms that have the greatest number of shared
features.
• No single feature is not important but total features are the tools of
classification. So, classification of plants which is done based on
maximum natural characteristics of plants and not a single
characteristic but total characteristics act as the key to place a plant
into a definite texa is termed as natural system of plant
classification.

Some important natural classification system
1.Gaspard Bauhin (1550-1624)
2.Ray ( 1627-1 705AD.)
3.Adanson (1727-1806)
4.A. L. de Jussieu ( 1748-1836)
5.Robert Brown ( 1773-1858)
6.A.P. Candole (1778-1884)
7.Alphonse (1806-1893)
8.Benthum ( 1800-1884) and Hooker (1817-1911)

Basis of some Natural classification system
Sl No

Name

Classification parameter

01

A. L. de Jussieu
( 1748-1836)

• No of cotyledon
• Presence and absence of petals
• Position of petals and stamens

02

Robert Brown

Tissue structure

( 1773-1858)
03

A.P. Candole
(1778-1884)

Characteristics of vascular tissue

04

Benthum
( 1800-1884) and
Hooker (1817-1911)

Seed characteristics of plants

Advantages and disadvantages of Natural classification
Advantages
 More satisfactory on placing of species

 More predictive value
 Arbitrarily selected properties are necessarily correlate well with each other
 can be used to predict properties, not related the classification
 Contains more information about a species
Disadvantages
 Complex than artificial
 Need long time and more information

 Poorly known plant can not be placed easily
 Can not focus specifically on properties of interest

Phylogenetic classification
Latest system of classification of life.
Done in very micro scale(cells)
Basic of the system is the Darwin's “Origin of Species (1859)”
First introduced by August Wilhelm Eichler in 1883.
Goal of the system is to establish a system of classification based on
the course of evolutionary descent of its members.
System where it is believed that every species is come from the
evolutionary change. So it is defined as the classification system
based on phylogenetic characteristics of a species.

Some important natural classification system
 Eichler (1839-1889)
 Engler (1844-1930)
 Prantl (1849-1893)
 Bessey (1845-1915)

 Wettstein (11862-1931)
 Sokal & Sneath (1963,73)
 Henning (1966)
 Hallier (1868-1938)

 Hutchinson (1884-1972)
 Takhtajan (1980)
 Cronquist (1981)
 Dahlgren (1981)
 Thorne (1981)
 APG (Angiosperm
Phylogeny Group system)

(1998,03,09)

Advantages and disadvantages of
phylogenetic classification
Advantages
 unique name for each species eliminates confusion
 Maximum predictive value
 Maximum detail scientific study

 Contains maximum information about a species
Disadvantages
 Most Complex than others

 Need long time and research
 Physical appearances are neglected
 Physically same species can be in different groups

