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2.1 INTRODUCTION 

In Unit 1, you have studied about history and concept of taxonomy. Now, you will 
study about the development of classification of angiosperms. The development of 
angiosperm classification has been one of the most fascinating subject. A study of 
sequential events led to various classjfications from time to time by sevkral eminent 
scholars, botanists and thinkers. Plants have been known from times immemorial and 
remained intimately associated with human life. As the number of plant known to 
men increased, the necessity to organise them was felt and perhaps earliest 
classification came into existence. The knowledge of morphology, embryology, 
palynology, cytplogy, biochemistry, physiology, and phylogeny have added steps to 
the concept of classification. The story of classification has also served in evolution 
of various allied branches of botany. Linnaeus promulgated an artificial system of 
classification based on one or few characters. Thus, classification is the basic method 
which man employs to grip with and organise the external world. As  a matter of fact, 
plants and animals are classified basically in the same way as the non-living objects 
that is on the basis of various characters. For example, cine can classify library books 
by the colour of their bindings or by authors. In the same manner one can classify 
plants by the colour of their flowers or some other characters. 

On this basic unit you will study about various types of plants classification, their' 
basis, merits and demerits in detail. 

Objectives 

After studying this unit you would be able to: 

0 understand the importance of classification'of plants, 

differentiate between artificial, natural and phylogenetic systems, 

describe the historical background, outline, basis of classification, merits and 
demerits of the various systems of classification, 

2.2 TYPES OF CLASSIFICATION 

It is practically impossible for any one to study all the plants of the world, 'even if 
one spends whole life. Thus, it is necessary to place them into small or large groups 



on the basis of their similarities and differences. These groups are then arranged , 

according to their rank, such as order, family, genus, and species etc. For example, 
similar individuals are grouped or classified under a species, similar species under a 
genus, similar genera under a family and similar families into an order and SO on 
(Fig. 2.1 and Fig. 2.2). 
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beneath the ovary, (4) many spirally arranged stamens, (5) all petals exactly alike, and (6) yellow flowers. 

r 
Fig. 2.2 : Diagrarnatic representation of classifi~ation. 

Basically there are three kinds of classification : artificial, natural and phylogenetic. 
Artificial Classification' 

When plants are classified for the sake of convenience only, using some arbitrary or 
easily observable characteristics the classification is called artificial. One of the most 
familiar artificial system is that of Linnaeus, where he employed number of stamens 
as one of the important characters in his system of classification. 



History and Concept of Taxonomy Natural Classification 

Natural systems of classification reflect the situation as it might have existed in 
nature. This clearly means that all the plant existing today are related and should be 
grouped together to form a natural group. The system of Bentham and Hooker is a 
good example of Natural System of Classification. 

Phylogenetic Classification , 

Important Work of Linnaeus 

Genera Plantarum (1752) 
Supptements Mantissae, 
Species Plantarum (1753) 
Hortus Uplandicus (1732) 
Systema Naturae, Flora 
Lapponica; Horitus cliffortianus 
and Cntica Botanica (1727) . 

fhylogenetic systems of classification are those where the plants are classified 
according to their evolutionary tendencies. It may be pointed out clearly that due to 
incomplete fossil records it is not possible to claim a system as a perfect phylogenetic 
one. The phylogenetic classification is usually designed on the basis of natural 
classification. Thus there is an overlaping in practice. The systems of classification 
proposed by Engler and Prantl (1887-1915), Hutchinson (1926-34), (1959 and 1973) 
and Takhtajan (1964,1969,1973 and 1980) are the excellent examples of phylogenetic 
classification. 

2.3 LINNAEUS ERA : ARTIFICIAL SYSTEM OF 
CLASSIFICATION 

Carolus Linnaeus (1707-1778) popularly known as Carl Von Linne was born on May 
1707 at Reshult, a small village in Smaland, Sweden. H e  took keen interest in the 
collection of plants, animals and minerals and for this purpose he travelled long 
distances. Based on the huge collection of plants during the exploration, he  classified 
the plants and proposed a system of classification which is as a matter of fact artificial 
system or sexual system of classification. The most important publications of 
Linnaeus related to his system of classification are systema naturae (1735), Flora 
Lipponica (1737), Genera Plantarum (1737) and Species Plantarum (1735). 

2.3.1 Basis of Classification 
Linnaeus mainly employed the characters of stamens and carpels and that is why the 
system is called as Sexual system of classification. Further- he took into account the 
number of stamens for classification and so the system is also named as numerical 
classification. The basis of classification proposed by Linnaeus are as under: 

i) Number of Stamens (I-XI1 classes) 
ii) Size of Stamen (XIV-XV classes) 
iii) Cohesion of filaments into bundles (XVI-XVIII) 
iv) Cohesion of anthers (XIx) 
v) Stamens adnate to ovary ( x x )  
vi) Distribution of sex in plants (XXI-XXIII) 
vii) Plant without flower ( X x I v )  

2.3.2 Outline of the System 
Linnaeus classified the plant kingdom into 24 classes in his famous work 'Genera 
Plantarum' (1737) and 'Species Plantarum' (1753). In species plantarum, he 
diagnosed nearly 6000 species under 1000 genera. This work is still considered to be 
the mast important in the botanical world. I t  would not be out of place to mention 
that Linnaeus proposed Binomial Nomenclature in this book and that is why Species 
Piantarum and the date 1 May 1753 have been chosen by the modern botanists as the 
starting point of the present day botanical nomenclature. For the first time he used 
two names in Latin for an indi~idual organism i.e. a generic name and a specific name. 
This was the foundation stone in development of binomial system of nomenclature. 

The outline of the classification proposed by Linnaeus is as under: 

Class I Monandria - One stamens e.g. Canna, Salicornia 

Class I1 Diandria - Two stamens e.g. OEea, Veronica 



Class I11 Triandria - Three stamens e.g. many grasses Systems of Clnssification ': Planb 

Class IV Tetrandria - Four stamens e.g. Protea, Galium 

Class V Pentandria - Five stamens e.g. Ipomoea, Campanula 

Class VI Hexandria - Six stamens e.g. Narcissus, Lilium 

Class VII Heptandria - Seven stamens e.g. Trientalis, Aesculus 

Class VIII Octandria - Eight stamens e.g, Vaccinium, Dirca 

Class IX Enneandria - Nine stamens e.g. ~ a u r u s ,  Butomus 

Class X Decandria - Ten stamens e.g. Rhododendron, Oxalis 

Class XI Dodecandria - Eleven to Nineteen e.g. Asarum. 

Class XI1 Icosandria - Twenty or  more stamens attached to Calyx e.g. 
Opuntia 

Class XI11 Polyandria - Twenty or  more stamens attached to receptacle e.g. 
Tilia, Ra~unculus 

.Class XIV , Didynamia - 2 stamens short and 2 long, e.g. Merltho (Mint) 

Class XV Tetradynamia- 2 stamens short and 4 stamens long e.g. Brassica 
(Mustard) 

Class XVI Monadelphia - Stamens formingone bundle only, c.g. Hibisc11.s 

Class XVII Diadelphia - Stamens forming in 2 bundles, e.g. Pisurn (Pea) 

Class XVIII Polyadelphia - Stamens forming many bundles, e.g. Bombrr.~ 

Class XIX Syngenesia - Anthers are fused but filament are free (Syngenesious 
condition) e.g. Many composites such as sunflower 

ClassXX Gynandria - Stamens adnate to the gynoecium e.g. Orchids 

Class XXI Monoecia - Plants monoecious Male and Female flowers are 
borne on the same plant e.g. C~tcurbita, Morus 

Class XXII Dioecia - Plants Dioecious Male and Female flowers are borfie 
on different plants e.g. Papaya 

Class XXIII Polygamia - Plant Polygamous, male female and bisexual flowers 
are borne on the same plant e.g. Mango 

Class XXIV Cryptogamia - Flower concealed e.g. Algae, Lichen, Fungi, Musci 
(Moss), Filicinae (Fern) etc. 

Linnaeus followed Tournefort in arrangement of plants in the classification and 
introduced further modifications and ideas of his owp. But his classification was 
artificial because he has considered only one major character as an aid for 
delimitation of tgxa from each other irrespective of their relationship. By using only 
one criterion different families of monocotyledons and dicotyledons have come 
together in one class. H e  also knew this and pointed out that such artificial system 
has bcen followed in order to simply present a practical and easy method to identify 
and place all known plants of that period. Linnaeus, therefore, never asserted that 
system proposed by him is perfect and natural. Later in his lifc he started pointing 
out that instead of one, group of characters should be taken into consideration. 

The evolutionary concept was not clear during Linnaeus period and Darwin's theory 
of evolution was brought to light nearly a century later than Linnaeus. Despite several 
limitation Linnaeus has contributed excellent knowledge of living kingdom. 

SAQ 1 

List three basis of Artificial Classification proposed by Linnacus. 
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sAQ 2 
. . Give one word for the. following botanicalterm. 

............ a) When 2 stamens are short and 2 are long ........ : ......... ; ................. ;.: 
...... ................ ........... 6 )  When 2 stamens are short and 4 are long ....:.. l... ;., 

, . ...................................... c) When all the stamens grouped in one bundle .. 

2.4 NATURAL SYSTEM OF CLASSIBICATION 

After ~innaeus the interCst of botanist was the expansion of taxonomic knowledge 
through the exploration of vegetation and they had started realising the existence of 
natural affinity amongst plants. Several approaches were made towards the 
construction of natural system of classification reflecting the natural relationships,of 
individuals. One of the best natural system of classification was proposed by George 
Bentham (1800-1884) and Joseph Dalton Hooker (1807-1911). 

2.4.1 Bentham and Hooker's System 
Bernard de Jussieu (1699-1776) tried to classify the plants in Royal Garden, Paris. 

Our National herbarium (Central During this exercise he developed a system of classification which is, in fact, the first 
National Herbarium) is also natural system of classification. Soon after, A.P, de Candole (1778-1841) proposed a 
arranged according to Bentham 
and Hooker system. system of classification which was nothing but the modified form of de Jussieu's 

system. 

Based on the general principle of Form-relationships, the most popular of the natural 
systems of classifications-was proposed by two British Botanists George Bentham 
c1800-1884) and Sir Joseph Dalton Hooker (1817-1911). Hooker being the Director 
of Royal Botanic Gardens, Kew, had all the facilities at his disposal. Bentham and 
Hooker published the monumental work "Genera Plantarum" (1862-1883). This 
work includes names, accurate description and classification of all the seed plants 
known at the time (nearly 97,205 species). The term family was designated as order 
and the term "Order" was named as.Cohort. This system of classification is adopted 
in most of the common wealth countries including our country. In all 202 families 
were recognised in this system. The starting family being Ranunculaceae and Poaceae 
as the ending family. 

2.4.2 Outline and Basis of Classification 
As pointed out earlier, this system is  mainly based on Form-relationship principle. 
~ h u s  the various genera were.grouped under orders and different orders under 
Cohorts were based on the overall similarities and differences. A few orders which 
could not be satisfactorily accommodated in  any Cohort, were t rv ted  as an 
anomalous orders (Ordines Anomali) such as Moringa, comtrion name Sajna, 
Drumstic tree under Moringeae. 

The outline and bisis of classification are given below: 

1) Phanerogams (Flowering plants or seed plants) were classified into 3 classes 
namely, i) Dicotyledons, ii) Gymnosperms and iii) Monocotyledons. 

This division is based ori reticulate venation versus parallel venation, 4-5 rnerous 
-flowers versus 3-merous flowers, 2-cotylodons versus 1-cotyledon in seed in 
Dicotyledons and Monocotyledons respectively. They have placed Gymnosperm , 

in between the Dicots and Monocots as'the group Gymnosperms possess naked, 
seeds. r 

2) Dicots are further splitted into 3 subclasses: 

b) Gamopetalae, and 

c) Monochlamydeae 



This division is based mainly on the presence or absence of petals, and their Systems of Clnssification : 1'1311~~ 

fusion. For example, in Polypetalae the petals are present but free whereas in 
Gamopetalae the petals are fused. On the other hand in Monochlamydeae, no 
distinct petals are present but perianth is present which may be 1 or 2-seriate. 

3) Polypetalae is further classified into 3-series 
a) Thalamiflorae, 

b) Disciflorae, and 
c) Calyciflorae 

This splitting is mainly based on the position of ovary in relation to thalamus. 

4) Thalamiflorac has 6 Cohort (present day's Orders and 34 orders (present day's 
families). The starting order is Ranales and Ranunculaceae as the starting or the 
first family. The last or the sixth order is Malvales with Tiliaceae as the last family 
of this series. 

5) DIsciflorae which possesses a well developed disc with superior ovary has 4 orders 
and an anamolous order namely Ordines Anomali. The total number of families 
in this series are 23. The starting order is Geraniales with Linaceae as the starting 
family where as Ordines Anomali is the ending order and Moringaceae as the 
last family. . 

6) In Calyciflorae perigynous or epigynous flowers are found which have 5 orders 
and 27 families. The starting order being Rosales with Connaraceae as the 
starting family where as the last or the ending order is Utpbellales and Cornaceae 
as the ending family. 

7) The sub class Gamopetalae where the petals are fused is divided into 3 series, 
namely: i) Inferae, ii) Heteronierae, and iii) Bicarpellatae 

This splitting is mainly based on the number and position of carpels. For instance 
in the series, Inferae, as the name indicates, bicarpellary, syncarpus, inferior 
ovary is present, while in the case of Heteromcrac, the carpels'are always more 
than two. On the other hand in Bicaipellatae, it is always bicarpellary, 
syncarpous with superior ovary. The total number of order in Gamopetalae is 10, 
3 in Inferae, 3 in Heteromerae and 4 in Bicarpellatae. Where as the families are 
45 in all, 9 in Inferae, 12 in Heteromerae and 24 in Bicarpellatae. 

8) Inferae has 3 orders namely Rubiales, Astcralcs and Campanulales. The starting 
family is Caprifoliaceae while the ending or terminating family is Campanulaceae 

9) Heteromerae also has 3 orders viz. Ericales,. Primulates and Ebenales. The 
starting family is Vacciniaceae where as the last family is Styraceae. 

10) Bicarpellatae has 4 order namely Genfianales, Polemoniales, Personales and 
Lamiales. Further, the first 2 orders i.e. Gentianales and Polemoniales have 
actinomorphic flowers while ,Personales and Lamiales ar'e characterised by 
zygomorphic flowers. The starting family is Oleaceac while the last or ending 
family is Labiatae or Lamiaccae. The family Plantaginaceae has been 
accommodated under Osdines Anomali. 

11) The subclass Monochlamydeae is divided into 7 series and one series as Ordines 
Anomali. The starting series being curve~nbryeae with Nyctaginaceae as the 
starting family where as the ending series being Ordines Anomali with 
Ceratophyllaceae, a hydrophytic family, as the ending family. 

12) The Class Gymnospcrmae is placed in between the Dicots and Monocots with 3 
families namely Cycadaceae, Coniferae and Gnetaceae. 

13) The Class Monocotyledons is divided into 7 series. The starting one being 
Microspermae with Hydrocharitaceae as the starting family. The family 
Orchidaceae is also included in the series, whereas the lust series being, 
Glumaceae with Gramineae (Poaceae) as the last family. 

The outline of the system can also be represented graphically. 



Hislory and Concept of Taxonomr OUTLINES OF THE SYSTEM OF CLASSIFICATION OF BENTHAM & HOOKER (1862-1883)* 
SEED PLANTS OR PHANEROGAMS 

DICOTYLEDONS 
I 

GYMNOSPERMAE MONOCOTIYLEDONS 

Series l Series I1 Series 111 
Thalamiflorae 
Order 1. 
Ranalaes 
Order 2. 
Parietales 
Cruciferae 
Order 3.  
Polygalineae 
Order 4. 
Caryophyllineae 
Order 5. 
Guttiferales 
Order 6. 
Malvales 
Malvaceae 

Disciflorae 
Order 1. 
Geraniales 
Order 2. 
Olacales 
Order 3. 
Celastrales 
Order 4. 
Sapindales 

Calyciflorae 
Order 1. 
Rosales 
Leguminosae 
Order 2. 
Myrtales 
Order 3. 
Passiflorales 
Cucurbitaceae 
Order 4. 
Ficoidales 
Order 5. 
Urnbellales 

r- 
Series 1 
Inferae 
Order I. 
RubiaIes 
Order 2. 
Asterales 
Compositae 
Order 3.  
Campanales 

I 
Series I1 
Heterornerae 
Order 1. 
Ericales 
Order 2. 
Primulales 
Order 3. 
Ebenales 

1 
Series I11 
Bicarpellatae 
Order 1. 
Gentianales 
Order 2. 
Polemoniales 
Solanaceae 
Order 3.  
Personalcs 
Order 4. 
Lamiales 

I Series 1. 
Monochlamydeae Microspermae 
Scrics 1. Se r~es  2 
Curvembryeac Epigynae 
Series 2. Series 3. 
Multiovulate Coronarieae 
aquaticae Liliaceac 
Series 3. Serics 4.  
Multiovulatae Calycineae 
terrestres Series 5 .  
Series 4. Nudiflorae 
M ~ c r o e ~ n b ~  yeae Series 6. 
Ser~es 5. A pocarpae 
Daphanales Series 7. 
Series 6.  Glumaceae 
Achlamydosporeae 
Series 7. 
Unisexuales 
Ordines anomali 

2.4.3 Merits . 

The merits of this system\are as under: 

0 Careful observation and original description of the genera from living specimens 
or from herbarium sheets form a fine taxonomic judgement and set a standard for 
generic description. 

a The system is easy to work out and most suitable for all practical purposes or in 
other words it is quite easy to identify the plants upto family level with the help 
of this system. 

a The geographical distributiqn of most of the genera included in the system is given. 

0 Upto date and authentic information is given in the system. Further, Royal Botanic 
Garden, Kew, is keeping it upto date by the publication of Index Kewensis 
regularly at the intervals of 5 years. 

0 Although the system is not phylogenetic, but the position of Ranales (as the 
starting order of the system) is according to the modern concept of evolution. 

e The position of Monocots after Dicots is also logical and in accordance with the 
modern ,concept of evolutionary trends. 

2.4.4 Demerits 
There are several demerits or shortcomings of the system namely: 

* The position-of Gymnosperrnae in,between Dicots and Monocots k n o t  at all 
logical and appropriate. 

The establishment and demarcation of Polypetalae and ~ a m o ~ e t a l a e  as natural 
groups creates confusion in some cases. For example, certain members of 
Cucurbitaceae have gamopetalous conditions but in this system Cucurbitaceae has 
been placed in Polypetalae. In the treatment of Gamopetalae, Asteraceae, the 
highest evolved family has been placed in the beginning of the group and thus the 
position of Asteraceae is not at all justified according to modern evolutionary 
trends. 



0 The consideration of Monochlamydeae as a separate and reduced group is not 
logical because by doing so the closely related families such as Chenopodiaceae 
could not be placed near Caryophyllaceae. 

0 Similarly, the inclusion of Orchidaceae in Microspermae, the starting series of 
Monocot is not in accordance with the recent evolutionary trends. The family 
Orchidaceae is considered as one of the highest families in Monocots and so it 
should not be placed as the starting family. 

Fill in the blank with appropriate words. 

a) ................................ families were recogriised by Bentham and Hooker in 
their system of classification: 

b) The starting family of Bentham and Hooker's system is ............................... 
. ..... and the terminating family being i......................... 

c) Gymnosperms are placed in between .............................. and 
................................ 

, . 

2.5 PHYLOGENETIC SYSTEMS OF CLASSIFICATION 

As already pointed out 'earlier that in Phylogenetic system, the plants are classified 
according to their evolutionary relationships. It is very difficult to claim that a 
phylogenetic system is perfect on the basis of evolutionary affinities due to incomplete 
fossils records and in such a situation the plants are classified on the basis of available 
data. The systems of classification by Engler and Prantl (1887-1915), Hutchinson 
(1926, 1934, 1969 and 1973) and by Takhtajan (1954, 1964, 1973, 1980) are 
Phylogenetic systems. We shall discuss these systems one by one in details. 

2.5.1 Engler and Prantl's System of Classification 
Adolf Engler, Professor of Botany, University of Berlin, Germany, proposed a 
phylogenetic system of classification in a book entitled Syllabus (1892). Soon after, 
Engler in collaboration with Karl A.E. Prantl, another German Botanist, published 
a monumental work entitled "~ie-~uturl ichen Pflanzenfamilien" (1887-1915) having 
23 volumes, Hans Melchior published the revised edition of syllabus in 1964 with a 
number of modifications in this system. 

As a whole 303 families of flowering plants were recognised in this system. 

Outline and Basis of Classification 

Unisexual, naked-flowers arranged incatkin and wind pollinated were considered as 
the lowest grade of floral organisation by Engler and as such is called Englerian 
concept. The next stage of evolution in flower is followed by the appearance of 
1-seriate perianth leading to 2-seriate condition alongwith bisexual condition. 

The outline and basis of classification of ~ n g l e r  and Prantl's system are given below: 

1) Plant Kingdom has been divided, into XI11 Divisions but accdrding to recent 
modifications by Melchior (1964) the total Divisions are XVI. 

2) Division I to XI1 dealing with Bacteria, different types of Algae, Fungi, 
Bryophytes, and Pteridophytes. 

3).  The XI11 Division is named as Embryophyta Siphonogamia; It is divided into 2 
sub-division based on the naked  and^ enclosed ovules, that is 
i) Gymnospermae (naked ovules) 
ii) Angiospermae (enclosed ovules) 

4) The sub-division Gymnospermae has been divided into 7 orders, the starting one 
being Cycadofilicales, the most primitive one where as the ending order is 
Gnetales, an advanced group of Gymnosperms. 

5) The sub-division Angiospermae has been splitted into two 
i) Monocotyledonae, and 
ii) Dicotyledonae 

Y 

Systems of Clarsilication I Plants 

.. 



History and Concept of Taxonomy This division is mainly based on the striking differences between Monocots and 
Dicots such as the venation of leaf, 3-merous flowers in Monocots where as 4-5 
merous flowers are present in Dicots. 

6) Monocots are further divided into 11 Orders and 45 Families (14 Orders and 53 
Families after the revision by Hans Melchior, 1964). The first or the starting 
Order is Pandanales which possesses naked, unisexual flowers with Typhaceae as 
the Starting family. The last order is Microspermae with orchidaceae as the last 
family. 

7) Dicots are  divided into 2 subdass namely: 
i )  Archichlamydeae, and 
ii) Sympetalae 

This division is mainly based on the condition of perianth, 1-seriate or 2- seriate 
and their fusion. For example, in Archichlamydeae the flowers may b<naked or 
1-seriate followed by 2-seriate condition but the petals are mostly free that is 
polypetalous condition. While in the case of syrnpetalae, as the name indicates, 
the petals are fused that is garnopetalous is found in this group. 

8) Archichlamydeae has 33 Orders and 206 Families (37 Orders and 227 Families 
after the revision by Hans Melchior, 1964). The first o r  the starting order being 
Verticillatae and Casuarinaceae as the starting family, followed by some other 
order and fadilies without perianth or reduced perianth, then 1-seriate perianth 
and lastly Zseriate perianth. The last order being Umbelliflorae with Cornaceae 
as the last family. 

9) Sympetalae which is also named as Metachlamydeae has 11 Orders in all with 52 
Families (11 Orders and 64 Families after revision of Hans Melchior, 1964). The 
first or the starting Order being Ericales with Clethraceae as the starting family. 
The last or ending order of Sympetalae is Campanulales with Asteraceae or 
Compositae as the last or ending family and that is very rightly placed because 
this family is considered as the-highest evolved family among Dicot families. 

The outline of the system can also be represented in the form of a chart. 

System of Classification Engler and Prantl 
PLANT KINGDOM 

Division I 
I1 
I11 
- 

.Gymnosperrnae 
1. Cycadofilicales 

- 
XI1 Embryophyta Siphonogamia 

Angiospermae 
Monocots Dicots 

11 Orders 44 Orders 
45 Families 258 Families 

1. Pandanales 
Typhaceae 

2.. Archichlamydeae 
3. 33 Orders 
4. 206 Families 
5. 1- Verticillatae 
6. 2- 
7. 3- 
8. 4- 
9. 5- 

10. - 
11. Microspermae - 

- 
- 
- 

Sympetalae 
11 Orders 
52 Families 

1. Ericales 
- Cletheraceae 

- 
- 
11. Campanulales 

Asteraceae 
- 

32 - Umbelliflorae 
Cornaceae 

Merits 

After going through the details of the system of classification proposed by Engler and 
Prantl we are in a better position to discuss the merits of the system, .which are as 
follows: 



1) Although, Engler himself did not consider the system as a true phylogenetic one sysccms or Clwiflcation : Plants 

but the arrangement of order and families in the system is mostly according to 
evolutionary tendencies. 

2) The system deals with all groups of Plant-Kingdom ranging from Bacteria, Algae, 
Fungi, Bryophyta, Pteridophyta, Gymnosperms and Angiosperms. The system 
provides modern keys for the identification of each group of plants. 

3) The position of Gymnosperms before Angiosperms is very accurate and is in 
perfect accordance to the modem concept of evolution. 

4) The position of Asteraceae (Compositae) as the ending family of Dicot is very 
logical and acurate because it is proved beyond doubt that this family is the 
highest evolved family of Dicot and thus its position is fully justified. 

5) Similarly, the position of Orchidaceae as the ending family of Monocot is also 
very accurate as this family is considered as one of the highest evolved family of 
monocots. 

6) Anatomical data were taken into consideration in this system of classification for 
the first time.. 

Demerits 

There are some shortcomings or demerits of the system. The important demerits are 
as under: 

1) The corcept of primitive flower (unisexual, naked, catkin) is against the modern 
concept of evolution. 

2) Monocots are regarded more primitive than Dicots. This concept is not in 
agreement with modern concept of evolution. 

3) Amalgamation of Apetalous families with Polypetalous families to form 
Archichlamydeae is not desirable as it has resulted in the formation of a 
unmanageable large group 33 Orders and 206 families. 

4) The system is not of much practical utility. 

2.5.2 Hutchinson's System of Classification 
John Hutchinson, a renowned British Botanist proposed 24 phyletic dicta or 
principles and based on these dicta he published a phylogenetic system in 2 volume 
book entitled "The Families of Flowering'Plants" (1926-1934). The volume I deals 
with Dicots while the Volume I1 having Monocots. The revised and detailed 
treatment of the system was published in 1959 and thc most recent revised system 
appeared in 197.1. 

Outline and Basis of Classification 
As pointed out earlier, the system is mainly based on 24 phyletic dicta. Thus, it seems 
proper to give a brief account of these phyletic dicta. 
1. Evolution is both upwards and downwards, the former tending towards 

preservation and the latter to their reduction and suppression (of characters). 
Examples of former are towards the sympetalous condition and epigyny and of 
latter towards the apetalous state of many flowers and unisexuality in flowering 
plants. I 

2. Evolution does hot necessarily involve all organs of the plant at the same time. 
One organ or set of organs may be advancing while another set may be stationary 
or retrograting. 

3. Evolution has generally been consistent, and when a particular progression or 
retrogression has set in, it is persisted into the end of the phylum e.g., strong 
tendency to  zygomorphy of the corolla coupled with the reduction in the number 
of stamens in Engler's hypogynous Metachlamydeae and the vast tendency to 
perigyny and epigyny in Archichlamydeae and Metachlamydeae as seen in the 
families Umbelliferae and Rubiaceae respectively. 

4. In certain groups, trees and shrubs are probably more primitive than herbs e.g., 
Mirnosaceae and Caesalpiniaceae (trees and shrubs) as compared with the derived 
family Papilionaceae (Fabaceae) (often herbaceous). 

5. Trees and shrubs are older than climbers in any one family or genus, the latter 
habit being acquired through particular environment. 
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6 .  Perennials are older than biennials, and from thep  annuals are derived e.g., there 
are only a few annuals in the primitive family Ranunculaceae while there are 
many more in the more advanced Bnd natural family Cruciferae. 

7. Aquatic flowering plants are derived from terrestrial ancestors, Epiphytes, 
saprophytes and parasites are more recent than plants of normal habit. 

8. Dicotyledones with collateral vascular bundles arranged in a cylinder are more 
primitive in origin than Monocotyledones with scattered vascular bundles, 
although it does not necessarily follow than Monocots are directly derived from 
Dicots. 

9. The spiral arrangement of leaves on the stem and of the floral leaves is more 
primitive than the opposite and whorled arrangement. 

10. Simple leaves are usually more primitive than compdund leaves. 

11. Unisexual flowers are more advanced than bisexual and. dioecious plants are 
more recent than monoecious. 

12. Solitary flowers are more primitive than those in inflorescence, the highest forms 
of the latter being the umbel and capitulum (Umbelliferae and Compositae). 

13. Spirally imbricate floral parts are more primitive than whorled and valvate. 
Example-Magnolia and Clematis. 

14. Many-parted flowers (polymerous) precede, and the type with few parts 
(oligomerous) follows from it, being accompanied by progressive sterilisation of 
reproductive parts. Examples-Magnolia and Cheiranthus. 

15. Apetalous flowers are derived from petaliferous ones, the former condition being 
as a result of reduction. 

16. Polypetaly (free petals) is more primitive than gamopetaly (fused petals). 

17. Actinomorphy is more primitive than zygomorphy. 

18. Hypogyny is the most primitive structure and from it perigyny and epigyny have 
(I I been derived. 

19. Apocarpy (free carpels) is more primitive than Syncarpy (connate carpels). 
Sometimes, however, when the carpels have remained loosely united during 
evolution, they may again become quite free, e.g., Asclepiadaceae. 

20. Polycarpy (many carpels) precede oligocarpy (few carpels) e.g., Ranunculus and 
Nigella. 

21. Endospermic seeds with small embryo are older than non-endosperimic seeds 
having a large embryo, e.g., Ranunculaceae and Rosaceae. 

22.. Indefinte stamens indicate greater primitiveness than an androecium with a few 
stamens only (exception Malvaceae) e.g. Ranunculus and Cheiranthus. This 
condition may however, be reversed within the confines of-a single family, e.g., 
papaveraceae, where bees feed on the pollen. 

23. Separate stamens precede connate ones e .g . ,  Tiliaceae and Malvaceae, 
Campanulaceae and Lobeliaceae. 

24. Aggregate fruits are more highly evolved than single fruits. Generally, capsule 
precedes berry or drupe. 

Based on these above mentioned 24 phyletic dicta, Hutchinson proposed the 
phylogenetic system of classification. The outline of this system are given below: 

1) Hutchinson believed in Monophyletic origin of Angiosperms from a hypothetical 
groue, which he' hamed,as Proangiosperms, 

2) H e  tracedu2 main lines development of Dicots viz. 
i) Lignosae (woody) 
ii) Herbaceae (herbaceous) 

3) Lignosae has 54 Orders and 251 Families. The starting order is Magnoliales with 
Magnoliaceae as the starting family passing through Annonales-Rosales-Malvales 
Rubiales and terminating at Verbenales with Phrymaceae as the terminating 
family. 

4) Herbaceae has 28 Orders and 100 Families, The starting order is Ranales with 
Paeoniaceae as the starting family passing through ~hoedales-Car~o~h~llales- 
Umbellales-Asterales and terminating at Lamiales with Lamiaceae (Labiatae) 
as the ending family, 



5 )  The haonocots have 29 Orders and 69 Families. 

As a whole, Monocots have been subdivided into 3 distinct groups based on the 
nature of Perianth viz. 
i) Calyciferae 
ii) Corolliferae 
iii) Glumiflorae 

The starting order of Calyciferae is Butomales with Butomaceae as the starting 
family. The climax (ending) order is Zingiberales with Marantaceae as the ending 

. family. 

The starting order of Corolliferae is Liliales with Liliaceae as the starting family. The 
terminating order of this group is Orchidales with Orchidaceae as the ending family. 

In the case of Glumiflorae the starting order is Juncales and Juncaceae as starting 
family. The climax order is Graminales and Gramineae (Poacea) as the last or 
terminating family. 

The outline of the monocots can be represented in the form of chart as given below: 

Verbenales 
Rubiales 
Apocynales 
Malvales 
Leguminales 
Rosales 
Annonales 
Magnoliales 

Lamiales Graminales I Glumiflorae 
Solanales Cyperales 
Asterales Juncales 
Uinbellales Orchidales Corolliferae 

Liliales 
Caryophyllales Zingiberales 
Brassicales Alismatales I Calycilerae 
Ranales Butomales ' 

Merits 

The merits or achievements of the system are as follows: 

The standard of the family description is of high order and valuable features are 
given in the keys for identification. 

The systein of classification is of much practical value. 

The treatment of Monocots is more adequate, logical and acceptable. 

The data from Floral Anatomy and Embryology arc taken into consideration 
during the classification of Monocots in particular and Dicots in 
Geographical distribution of most of the genera is included in this system. 

The system of classification is phylogenetic one. 

Demerits 

A number of shortcomings and criticism have been put forward to expose the 
demerits of the system. 

More stress is given on Monophyletic origin of Angiospcrln from a hypothetical 
proafigiosperm. 

Due to special emphasis on Herbaceae and Lignosae, some very closely related 
fahilies have been put apart. For example, Ranunculaceae and Magnoliaceae 
under Ranales (Herbaceae) and Magnoliaceae (Lignosae) are separated just 
because of demarcation between Herbaceae and Lignosae. Similarly, the family 
LamiaCeae and Asteraceae (Herbaceae) are put apart from Verbenaceae and 
Rubiaceae (lignosae). 

However, in the opinion of most taxonomists, Hutchinson has contributed an 
excellent service by his most careful and critical appraisal of family and ordinal , 

limitations. His classification has been a greater stimulant to phyletic thinking during 
the past decade or  two than any other similar contribution. 

2.5.3 Takhtajan's System of Classification 
Another important phytogenetic system was proposed by Takhtajan, the famous 
Russian Palaeobotanist working at Komarov Botanical Institute, Leningrad, 
U.S.S.R. For the first time he proposed the system in 1942rnainly ba~ed  on the 
structural types of Gynoecium and placentation. Afterwards, he put foward a , 



History and Concept of Taxonomy modified systeni in 1954 in Russian language and then the translated version of 
English in 1958. This modified system was mainly based on phylogenetic principles. 
Soon after he made another attempt to revise the system in the light of evolutionary 
trends in Angiosperms, which appeared in 1964. This, too, was not the last word but 
Takhtajan again revised and updated version of his system appeared in 1980. 

Before we take into account the outline of the system it seems proper to point out 
the important and significant points of the system as new terms were employed by 
Takhtajan in his system: 

i) Magnoliophyta (Angiosperms) are regarded to be monophyletic in origin. 

i i )  Magnoliopsida (Dicots) are considered as a primitive group than Liliopsida 
(Monocots). 

Outline of Takhtajan's. System of Classification 

(Takhtajan, 1980) 

1) Mognoliophyta (Angiosperms) has 419 Families and is divided into 2 classes viz. 
i) Magn,oliopsida (Dicots) and 
ii) Liliopsida (Monocots) 

2) Magnoliopsida (Dicots) is further divided into 7 subclasses, 20 super orders, 71 
Orders and 342 Familes. 

The 7 subclasses with some important orders and families (starting and ending) 
are as follows: 

Subclass 

I) Magnolidae 
Super order - Magnolianae 
Order - Magnoliales (1) 
Family - Magnoliaceae (1) 

11) Ranunculidae 
Order - Ranunculales 
Family ,' - Ranunculaceae 

111) ~amaqe l id idae  
Order - Trochodendrale 

IV) Caryophyllidae 
Order - Caryophyllales 
Family - Caryophyllaceae 

V) ~'illeniidae 
Order - Di!leniales 
Family - Dilleniaceae 

VI) Rosidae 
Order - Rosales 
Family - Rosaceae 

VII) Asteridae 
Order Asterales - 71st, the last or ending order 
Family ~ s t & a c e a e  - 342nd;the last or ending family 

3) Liliopsida (Monocots) is divided into 3 subclasses, 3 super order 21 Orders and 
77 Families, The 3 subclasses of Liliopsida with important orders and Families 
(Starting and ending) are given below: 

Subclasses 

I) Alismatidae 
Order 
Family 

11) Lilidae 
Order 
Family 
Order 
Family 
Order 
Familv 

- Alismatales 
- Butominaceae 

- Triuridales 
- Triuridaceae 
- Orchidales 
- Orchidaceae 
- Poales 
- Poacene 



111) Arecidae 
Order - Arales 
Family - Arecaceae 
Order - Typhales 
Family - Typhaceae 
Order - Arales - 21st (The last or ending order) 
Family - Araceae - 77th (The last or ending family) 

The outline of the system can also be represented in the form of a chart: 

Magnoliophyta (Angiosperm) 

Magnoliopsida (Dicots) Liliopsida (Monocots) 
342 Families 77 Families 
I) Magnolidae 

Magnoliales (Starting Order) I) Alisrnatidae 
Magnoliaceae (Starting Family) Alisrnatales (Starting Order) 

11) Ranunculidae Butorninaceae (Starting Family) 
Ranunculales 

111) Hamamelididae 11) Lilidae 
Trochodendrales Triuridales 

IV) Caryophyllidae Orchidale 
Caryophyllales Poales 

V) Dilleniidae 111) Arecidae 
Dilleniales Arales 21 Order 

(The last or terminating order) 
Arecaceae -77th family 

(the last or ending family) 
VI) Rosidae 

Rosales 
VII Asteridae 

Asterales 71 Order 
(Terminating order) 

Asteraceae 342 Family 
Last or ending family. 

Takhtajan has accepted main divisions and sub-divisions as classes and sub-classes 
almost similar to classification given by Bentham and Hooker. In the Hooker's system 
the larger taxa are natural since their status is ascertained on the basis of large number 
of characters. But so far as further sub-groupings like series (Thalimiflorae, 
Disciflorae, and Calyciflorae etc. and several ordirs and faniilies; are concerned--one 
can easily spot out that more or less only one character is chosen as basic criterion 
in categorization making it more artificial. Takhtajan introduced modifications at 
v c h  levels. A ~ritical examination of Takhtajan's classification shows that it is of 
considerable merit since he has made use of maximum data available.through 
morphology, cytology, Palynology, Anatomy, Embryology, Cytogenetics, 
Biochemistry and Palaeobotaqy in the construction of taxa of various ranks. 

SAQ 5 

Insert the correct information in the space provided for: 

a) Syllabus was written by ................................. in the year 

b) The monumental book entitled ................................. with 23 volume was 
written by .................... .. ........ and .......................... ..... during 
1887-1915. 

c) ................................. families were recognised in Engler and Prantl's system. 

SAQ 6 

Name the 2 subclasses of Dicots in Engler and Prantl's system: 

ii) ....................................................................................................... 

2.6 SUMMARY 

In this unit you have learnt that: 

classification of organisms is the basic method, employed by us to organise the 
external world. 

Systems of Classlficatipn : Plank. 



History and Concept of Taxonomy e The various systems of classification are grouped into artificial, natural and 
phylogenetic ones. The system proposed by Linnaeus is one of the best examples 
of artificial system. In all, Linnaeus recognised 24 classes in his system. 

c In natural system of classification, two British Botanists namely Bentham and 
Hooker proposed a system of classification, which is chiefly based on the 
Form-Relationship. In all 202 families were recognised in this system. The 
starting family being Ranunculaceae and Poaceae (Graminae) being the ending 
family of the system. 

-a Phylogenetic system of classification are those where plants are grouped according 
to their evolutionary and genetic affinities. The most popular systems under this 
category are the systems of classification by two German Botanists, Engler and 
Prantl, British Botanist, John Hutchinson and Russian Botanist, Takhtajan. 

In the case of Engler and Prantl system of classification, unisexual, naked flowers 
in catkin are considered as the most primitive type of flowers. In this system the 
position of Gymnosperms just before the Angiosperms is an important point of 
merit. As a whole 303 families of flowering plants are recognised in this system. 

e ~utchinson system is mainly based on 24 phyletic dicta. He traced 2 lines of 
development of Dicots viz Lignosae (Woody Plants) and Herbaceae (Herbaceous 
plants). As a whole 111 osders and 420 families are included in this system. 

a, Takhtajan proposed the system of classification in 1942 and then revised and 
modified several times. The most recent version of the system appeared in 1980. 
He coined new terms for Dicots and Monocots and named them Magnoliopsida 
and Liliopsida respectively. He recognised 419 families of flowering plants in his 
system of classification. 

2.7 TERMINAL QUESTIONS 

1) Give the historical background, basis of classification and outline of the sexual 
system of classification. 

2) Give the outline of Bentham and Hooker's system of classification. Point out the 
merits and demerits of the system. 

3) Draw a scheme to classify Polypetalae of Bentham and Hooker. 

4) Draw a chart to show the outline of Engler and Prantl system of classification. 

5 )  On how many phyletic dicta Hutchinson's system of classification is based? 
Enumerate atleast 15 dicta. 

6) Draw a scheme to show the outline of Hutchinson's system of classification. Point 
out the starting and climax orders in each group. 

7) '~iveethe outline of ~akhtajan's system of classification in the form of a chait. 

2.8 ANSWERS 

Self-assessment Questions 

1) i) Number of stamens 
ii) Size of stamens 
iii) Cohesion of anthers 

2) a) Didynamous 
b) Tetradynamous 
c) Monadelphous 

3) a) 202 
b) Ranunculaceae, Poaceae 
c) Dicots, ~ o n o c o t s  

4) a) The position of Asteraceae is not at all correct and logical in Bentham and 
Hooker system as it has been placed in the beginning of Gamopetalae. As a 
matter of fact this family is one of the highest evohed family and it should 
occupy the climax posi'tion. 



b) The position of Orchidaceae in Bentham and Hooker system is not justified 
because it has been placed just in the beginning of Monocots under 
Microspermae, where as the family Orchidaceae is one of the highest evolved 
family of Monocot and thus it should be placed in the end of Monocots. 

5) a) Adolf Engler 1892 
b) "Die Naturlichen Pflanzenfamilien", Adolf Engler and Karl A.E. Prantl. 
c) 303 

6) i) Archichlamydeae 
ii) Sympetalae 

Terminal Questions 

1) Refer to the text (2.2 and 2.2.1) 

2) Refer to the text (2.3). 

3) Refer to the Graphic Representation of Bentham and Hooker's System. 
4) With the  help of graphic representation of Engler and Prantl system, draw the 

chart. 

5) In all there are 24 phyletic dicta. Select 15 out of these, selecting few from 
different mo~phological features i.e. Symmetry of flower, Zygomorphic verses 
Actionmorphic, Number of Stamen, Carpels etc. 

6) Consult the graphic representation of Hutchinson's system and then draw a 
scheme to show the outline of the system as well as the starting and climax orders. 

7) Refer to Section 2.5.3. 

Systems of Clnsslflcotlon : Plants 
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