
 

Group B  

Bentham and Hooker's classification of plants : Dicotyledonae, 

Gymnospermae and Monocotyledonae 

Bentham and Hooker's classification of plants: 
 It is a natural system of classification and is based on important characters of 

the plants. Even today this system is being followed in India, United Kingdom 

and several other Commonwealth countries. It is also used in a number of 

herbaria and botanical gardens all over the world. It is a well known and widely 

accepted classification of seeded plants. It was proposed by two English 

botanists George Bentham (1800-1884) and Sir Joseph Dalton Hooker (1817-

1911). Their system of classification was published in 'Genera Plantarum' in 

three volumes and they had described 97,205 species of seeded plants in 202 

orders (now referred to as families). In Bentham and Hooker's classification of 

plants, the present day 'orders' were referred to as 'cohorts' and 'families' as 

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

below. The seeded plants are divided into three classes such as 

'Dicotyledonae,Gymnospermae and Monocotyledonae. 

Class I  Dicotyledonae 

 Seeds of dicotyledonous plants contain two cotyledons. Leaves show reticulate 

venation. Flowers are tetramerous or pentamerous having four or five members 



 

in various floral whorls respectively. It includes three sub-classes ' Polypetalae, 

Gamopetalae and Monochlamydeae. 

 Sub-class I Polypetalae 

Plants having flowers with free petals come under polypetalae. The flowers are 

with distinct calyx and corolla. It is further divided into three series - 

Thalamiflorae, Disciflorae and Calyciflorae. 

 Series (i) Thalamiflorae 

 It includes plants having flowers with dome or conical thalamus. Ovary is 

superior. Thalamiflorae includes 6 orders and 34 families. The family 

Malvaceae is placed in the order Malvales. 

 Series (ii) Disciflorae 

It includes flowers having prominent disc shaped thalamus below the ovary. 

Ovary is superior. Disciflorae is divided into 4 orders and 23 families. 

Series (iii) Calyciflorae 

 It includes plants having flowers with cup shaped thalamus. Ovary is superior 

or inferior sometimes half inferior. Calyciflorae includes 5 orders and 27 

families. The family Fabaceae is placed in the order Rosales. 

 Sub-class 2. Gamopetalae 

Plants having flowers with petals, which are either partially or completely fused 

to one another are placed under Gamopetalae. The sepals and petals are distinct. 

Gamopetalae is further divided into three series ' Inferae, Heteromerae and 

Bicarpellata 

Series (i) Inferae 

The flowers are epigynous and ovary is inferior. Inferae includes 3 orders and 9 

families. The family Rubiaceae is placed in the order Rubiales and Astraceae in 

Astrales. 

 Series (ii) Heteromerae 

The flowers are hypogynous and ovary is superior with more than two carpels. 

Heteromerae includes 3 orders and 12 families. 

 Series (iii) Bicarpellatae 

 The flowers are hypogynous and ovary is superior with two carpels only. 

Bicarpellatae includes 4 orders and 24 families. The family Solanaceae is placed 

in the order Polemoniales. 



 

Sub-class 3. Monochlamydeae 

Plants having flowers with single whorl of perianth are placed under 

Monochlamydeae. Flowers are incomplete. The sepals and petals are not 

distinguished and they are called perianth. Tepals are present in two whorls. 

Sometimes both the wholrs are absent. Monochlamydeae includes 8 series and 

36 families. The family Euphorbiaceae is placed in the series Unisexuales.  

Class II Gymnospermae 
 The members of this class have naked ovules or seeds. Ovary is absent and 

gymnospermae includes three families ' Gnetaceae, Coniferae and Cycadaceae 

Class III Monocotyledonae 

 Seeds of monocotyledonous plants contain only one cotyledon. Leaves show 

parallel venation. Flowers are trimerous having three members in various floral 

whorls. The plants have fibrous root system. The Monocotyledonae has 7 series 

and 34 families. The family Musaceae is placed in the series Epigynae and 

Arecaceae in Calycinae. 

Hutchinson 

 A system of plant taxonomy by John Hutchinson, the Hutchinson system, was 

published as The families of flowering plants, arranged according to a new 

system based on their probable phylogeny (two volumes) in three editions; 1st 

edition 1926–1934; 2nd edition 1959; 3rd edition, 1973.
[1][2][3][4]

 This 

classification is according to the 1st Edition Volume 1: Dicotyledonae 1926 and 

Volume 2:Monocotyledonae 1934. 

Hutchinson's system was one of the most influential revisions of taxonomy in 

the early twentieth century. Hutchinson is known for his 24 dicta on the 

classification of flowering plants. A key feature of his third edition in 1973 was 

based on the habit of the plant namely that herbaceous plants 

or Herbaceae are phylogenetically more recent than woody plants or Lignosae.
[
 

Subphylum Monocotyledons 
Divisions 

1. Calyciferae 

2. Corolliferae 

3. Glumiflorae 
 

John Hutchinson was the author of a classification published between 1926-1934. 

This system appeared in two volumes ―families of flowering plants‖. This was 

later revised in 1948. Concepts are new but it is based on Bessey's system. 
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Ans 4. g.Poacea family The family consists of plants that are generally cultivated 

as crop plants for food. 

They are terrestrial, annual herbs. 

They are typically monocotyledonous. 
 

Roots: They have fibrous or adventitious root system. Some may have stilt roots 

(e.g. maize). 
 

Stem: 
 

Stem is erect and herbaceous with distinct nodes and internodes. May be 

branched (branching from the base, i.e. tillering) or unbranched. It is cylindrical, 

ribbed, hollow and joined at the nodes. Greenish yellow in color and is liable to 

fall easily.It is cylindrical, ribbed, hollow and joined at the nodes. Greenish 

yellow in color and is liable to fall easily. 
Leaves: 
Leaves are simple. They may be cauline, alternate, green and exstipulate. 

 
Entire margin with parallel venation and acute apex. 

 
Leaf base has a sheath and membranous ligule is present at the junction of leaf 

sheath and leaf blade. 

 

Inflorescence: 
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Terminal panicle, spike or spikelets 
 

Spikelet may be short stalked, consisting of a pair of glumes (e.g. barley). 
 

Male spikelets in terminal panicled racemes called tassel and female in axillary 

spikes called cob or ear (e.g. maize). 
 

Flower: 

Bracteate, sessile, zygomorphic and may be bisexual (e.g. rice) or unisexual (e.g. 
maize). 

 
It is incomplete and hypogynous. Flower lies in between superior and 

inferior palea. 

 

Perianth: 
 

It is represented by two broad, thick and fleshy lodicules. 
 

Androecium: 
 

Stamens are either 3 (e.g barley, maize, wheat) or 6 (e.g. rice) in number and are 

polyandrous. 
 

Filament is long, anthers are bilobed and dorsifixed when young and versatile 
when mature. 

 

Gynoecium: 

 

Monocarpellary and the ovary is superior. 

 
It is unilocular with a single basal ovule. 

 
Style may be present (e.g rice) or absent (e.g. wheat, barley). 

 

Stigma 2 and are feathery. 
 

Fruit: Caryopsis 
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c. LamiaceaeHere is the floral formula for the Lamiaceae. Flowers are perfect, 

both the calyx and corolla are zygomorphic, there are 4 stamens and they are 

epipetalous, and the gynoecium is syncarpous, from 2 carpels, and the ovary is 

superior. 

1. Habit: Annual herbs or rarely shrubs. 

2. Roots: Tap root 

3. Stem: Herbaceous; quadrangular; glandular hairs are present. 

4. Leaves: Petiolate; opposite and decussate; simple; exstipulate; 

5. Inflorescence: Verticillaster (opposite axillary cymes) 

6. Flower: Pedicillate; ebracteate; zygomorphic; complete; hermaphrodite; hypogynous; 

7. Calyx: 4 or 5 sepals; fused: tubular of funnel shaped, sometimes two lipped or bilabiate. 



 
8. Corolla: 4 or 5 petals; gamopetalous; forms two lips (bilabiate), upper lip has two 

notches and lower lips has three notches. 

9. Stamens:.4 stamens; didynamous; epipetalous; basifixed. 

10. Carpel: Bicarpellary; syncarpous; ovary superior; tetralocula due to formation of false 

septum; placentation aNile. 
 

11. Fruits: Carcerulus with persistant calyx. 

12. Seed: Non-endospermic. 

 

 

 

Leaves: 

 

Leaves are simple. They may be cauline, alternate, green and exstipulate. 

 

 

Floral formula: 

 
 
GroupA 

1.FOSSILS 

 

The study of dead remains of the organism or their imprints preserved in the 

geological rocks is called fossil. Fossils are used to study organisms present in 

the past. Fossils is derived from a Latin word fotlere meaning ―to dig‖. In fact 

fossils are impressions or cast of the organelles (organism) living sometime 

back but now extinct, on. They are present in rocks. Now they are required to be 

dug out. Normally the plant dies and it degeneration starts immediately. This 

degeneration remains continue till the entire body is broken into chemical 

compounds. Thus no evidences of its former remain in existence. But 
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sometimes under certain circumstances the degeneration of plant body stops. 

Thus parts of the body remain in visible form. These remains are known as 

fossils 

Fossilization 

process of formation of fossil in the rocks is called fossilization. It has 

following stages: 

1.  First of all the wind or stem borne plant come into quiet water and become 

saturated. Now it begins to sink. 

2.  The entire plant or some part of it lies in parallel to horizontal position. In 

presence of mud or sand plant it will sterile with sand. 

3.  Abundant sediment will cause rapid accumulation and the plants will be 

separated from one The another. Thus rocks al . 707.ned in between which plant 

parts (mainly stem, leaves) remain present. 

4.  The weight of the accumulating sediments will flatten it. The sediments 

increase in thickness, compact. As a result, less resistant and more compressible 

plant part‘s flattened to a new portion of its original thickness. 

5.  The plant parts become cylindrical. They are made up of hard tissues the 

weight overly of sediments will produce • lens shaped object. Thus the rocks 

have the compression of impression of plant. Thus rock having compression 

when split open on one surface usually bears the impressed outer part 

Types of Fossils plants 
Some of the important type of plant fossils is as following: 

1. Petrifactions or Mineralized plants: In this type of plants fossil the original 

cell of the plant tissue is retained by means of some minerals like, silica etc. 

These mineral has infiltrated the tissues. In this type of fossil sometimes the 

material of original plant may be preserved e.g. coal balls, Silcified wood etc. 

2. Cast on incrustations: In this type of plant fossil, the form of plant if 

preserved as a cast. The cast result from the liking of a avity formed by decay 

of tissues of plant part. Here the internal 



 

 
structures are destroyed and carbonaceous substances of the plant are totally 

gone e.g. stem leaf scers, larger seeds etc. 

3.  Compressions: In this type of plant fossil, the external form of plant 

modifies and leaves impressions on the sediment which over lie it 
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4.  Compaction or Mummified plants: In 

this type of plant fossil, the plants or their 

parts get compressed by vertical pressure 

against one another. Mostly plant rudiments 

found in pea and coal as compactions. Coal or 

coal balls are the important sources of plant 

fossils. Coals are irregular or sub spherical 

mass of calcium or magnesium carbonates (or 

some other mineral matter). 

5.  Impressions: In this type of plants fossil, 

the roots, stems, leaves, fruits and seeds are 

preserved as impressions in such a fashion 

that they seem to be the actual dried 

specimens laid on the stone. 

6.  Amber: Coniferous plants exudates 

resinous substance. It drops on the floor of 

forests. It accumulates and hardened over 

ages. Insects, fragments of plants and other 

animals get preserved in it and become 

fossilized. It is called ambers. 

 
 
- 

Importance of Fossils 

The study of fossil plants has great importance given as follow: 

1.  They throw light on Phylogeny and evolution of plants. The extinct plants 

tell us some stages through which existing group have passed during course of 

their development 

2.  Fossil plants give a historical approach to plant kingdom. 

3.  Fossils are tivipful in classification of plants. 

4.  Fossils plant can be used in the field of descriptive and comparative 

anatomy. 
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 2 Cycadeoidea 

Gymnosperms 

Class. Cycadopsida 

Order. Cycadeoideales 

 

Family. Cycadeoideaceae 

Genus. Cycadeoidea 

Bennettites, by American workers have been described as Cycadeoidea 

Cycadeoidea is an extinct genus of bennettitalean plants known 

from fossil finds in North America and Europe. They lived during 

the Jurassic and Cretaceous periods. 

Cycadeoidea stems were "short and barrel-shaped," with a "crown of pinnate 

leaves" atop the stem.
[2]

 The majority of Cycadeoidea species were "bisexual". 

The genus may have undergone self-pollination, although it is also possible 

that insects were involved in the process.
[2]

 The size and shape of the trunk has 

been used to distinguish species, however forms intermediate between two 

species suggest the two might be merely different-sized or aged plants can't be 

excluded. 

The Cycadofilicales, they formed the dominant fossil plants during 

Palaeozoic age. The Cycadofilicales have of course definite affinities with 

the cycads on one side and ferns on the other, but they had no cones either 

in the male or in the female part of the plants, so some workers think that 

the Cycadofilicales form a separate group quite distinct from 

gymnosperms. 

In the Mesozoic times, however, we came across fossils plants which had 

cones and were definitely related to gymnosperms. So in Mesozoic the 

Cycadofilicales were replaced by true gymnosperms which formed 

strobili, and the seeds had a naked dicotyledonous embryo in them. The 

ovule or the seed was never enclosed in closed carpel. 

Classification of Cycadeoideales: 
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According to Sporne (1965), the order Cycadeoideales (Bennettitales) has 

been divided into three families. 

They are: 

1. Cycadeoideaceae. 

2.Williamsoniaceae, and 

3. Wielandiellaceae. 

Features of Cycadeoideales: 

(A) Morphological features: 

ADVERTISEMENTS: 

In Cycadeoidea the stem was un-branched with a single crown of pinnate 

leaves at the tops, but some species had branched stem with a multiple 

crown. In some the stem was tuberous. In all cases the stem was covered 

up by persistent leaf bases as we find in Cycas. 
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Lepidodendron,  
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Extinct genus of tree-sized lycopsid plants that lived during 

the Carboniferous Period (about 359 million to 299 million years 

ago). Lepidodendron and its relatives—Lepidophloios, Bothrodendron, 

and Paralycopodites—were related to modern club mosses. They grew up 

to 40 metres (130 feet) in height and 2 metres (about 7 feet) in diameter. 

During their juvenile stages, these plants grew as unbranched trunks with a 

shock of long, thin leaves that sprouted near the growing tip. 

Lepidodendron is one of the more common plant fossils found in 

Pennsylvanian-age (Late Carboniferous) rocks. They are closely related to other 

extinct lycopsid genera, Sigillaria and Lepidendropsis. 

Classification  

Genus :  †Lepidodendron; Sternberg 

Family :  †Lepidodendraceae 

Order :  †Lepidodendrales 

Class :  Lycopodiopsida 

 

Lepidodendron and its relatives reproduced by spores, with megaspores 

giving rise to the female (egg-producing) gametophyte and microspores 

giving rise to the male (sperm-producing) 

gametophyte. Lepidophloios wrapped its megasporangium in a layer of 

tissue much like that of the seed plants. This feature, however, was 

independently derived in the lycopsid lineage. In some genera, spore-

bearing cones were produced at the tips of branches, suggesting that the 

plants could reproduce only once in their lifetime. Lepidodendron and its 

relatives lived in the extensive peat-forming swamps of the Early and 

Middle Pennsylvanian epochs (about 318 million to 307 million years ago) 

and became extinct when these swamps disappeared. 
Lepidodendron is one of the more common plant fossils found in 

Pennsylvanian-age (Late Carboniferous) rocks. They are closely related to other 

extinct lycopsid genera, Sigillaria and Lepidendropsis. 

PINUS 

Pinus reproduces sexually. Pinus is monoecious, but the male and the 

female cones are produced on separate branches of the same plant. The 

male cones develop on the lower branches, while the female cones are 
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formed on the upper branches. The male cones, which replace the dwarf 

shoots, develop in clusters on the base of the current year‘s long shoot at 

early spring (Fig. 1.61 A). 

The number of male cones in a cluster varies considerably from 15 (P. 

wallichiana) to 140 (P. roxburghii). At the onset of spring, the male cones 

fall off and simultaneously the young female cones are borne in pairs or in 

clusters round the tip of the long shoot (Fig. 1.61 B). 

The female cones grow very slowly and the growth may persist for several 

years. Thus, the female cones of different ages may be seen in acropetal 

succession in the long shoot 

Gametophyte of Pinus: 

The spore is the first phase of gametophyte generation. The microspore or 

pollen grain represents the male gametophyte, while the megaspore 

represents the first stage of female gametophyte which develops into a 

female gametophyte. 

Pollination 

 
 

 

Pinus is anemophilous i.e., wind-pollinated. The 
pollen grains are dispersed and remain suspended 
in the air for some time. At the same time, the 
nucellar beak in the ovule disorganises forming a 
viscous sugary liquid containing glucose, fructose 
and sucrose. This fluid comes out in a cyclic 
phenomenon (24 hr. cycle) through the micropyle 
in the form of a pollination drop either at night or 
in the early hours of morning. The pollen grains are 
caught in the pollination drop and are collected in 
the pollen chamber as a result of drying off the 
fluid. The mouth of the micropyle is then sealed 
from the outer environment. 

 



 

 
Development of Proembryo: 

The zygote nucleus divides by two mitotic divisions forming four nuclei 

which move to the base of zygote (Fig. 1.67A). All the four nuclei are 

arranged in one plane and only two nuclei are thus visible in lateral view. 

A synchronous division gives rise to eight nuclei arranged in two tiers of 

four each (Fig. 1.67B). 

Thus, the upper group of four cells forms the primary upper tier (these 

cells have no wall towards upper side) and lower group of four cells forms 

the primary embryonic tier (these cells are bounded by wall all around). 

The internal division in both the tiers forms four tiers of four cells each 

(Fig. 1.67C), and the proembryo thus consists of 16 cells. The lowest tier 

is known as embryonal tier, (Fig. 1.67D) which further divides to form 

embryo. The next tier, called suspensor tier, elongates considerably to 

form the embryonal suspensor. 

Seeds of pinus  
The outer fleshy layer of integument and part of ovuliferous scale contribute to 

the wing formation (Fig. 1.68C). The seeds are usually dispersed by wind. The 

embryo remains embedded within the endosperm. 
 

The seeds are endowed with a well-developed wing which is thin and 

papery and is easily detachable at maturity (Fig. 1.68B). The outer fleshy 

layer of integument and part of ovuliferous scale contribute to the wing 

formation (Fig. 1.68C). The seeds are usually dispersed by wind. The 

embryo remains embedded within the endosperm. 

B .Taxus 

 Fertilisation: 
The fertilisation takes place after one year of 
pollination. The pollen tube enters the tip of the 
archegonium by forcing itself between the cells of the 
nucellus. The pollen tube wall is disintegrated by the 
enzymes secreted from the egg and eventually two male 
nuclei are released. One of the male nuclei fuses with 
the egg cell and thus a zygote is formed. 
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Reproduction of Taxus: 
Taxus is usually dioecious, but occasionally monoecious trees are also 

reported. The reproductive structures become prominent on the plant in 

February-March. The male and female plants do not show any distinction 

in their vegetative organisation, and the differentiation between them can 

be made only when the plants are in the flowering or fruiting stage. 

Vegetative reproduction in Taxus is known. The pollen tube reaches up to 

the archegonial neck by penetrating the nucellus. The prothallial cells are 

absent in Taxus. 

Fertilization: 

The tip of the pollen tube (Fig. 12.16), present near the neck of the 

archegonium, bursts, and both the male gametes, along with stalk nucleus 

and tube nucleus, are liberated into the archegonial venter (Fig. 12.17). 

The functional male nucleus (larger one) and the egg nucleus (Fig. 12.18) 

fuse and result in the formation of a zygote. 

The other three nuclei (i.e. stalk nucleus, tube nucleus and smaller male 

cell) degenerate. As there are several archegonia in the female 

gametophyte, several eggs may be fertilized, resulting into a simple 

polyembryony.  

 Embryogeny in Taxus: 

The zygotic nucleus divides to form 16 to 32 nuclei. Only 16 free-nuclei are 

formed in Taxusbaccata (Fig. 12.19) according to Sterling (1948). Cell 

formation starts and soon the complete structure becomes cellular. A few cells 

at the tip of this pro-embryo develop into the embryo while the cells above it 

elongate and form suspensor. 

The embryo gradually absorbs all the endosperm on development, and the 

seed thus becomes non-endospermic. The fully mature embryo is 

orthotropous and dicotyledonous. Only one embryo matures in one ovule. 

Seed of Taxus: 
Taxus seeds (Figs. 12.20, 12.21) are covered by a three-layered seed coat. 

The outermost layer is thin, brown and detaches soon. The middle layer is 

hard and stony while the innermost layer is fleshy. The mature seeds are 



 

covered by a red coloured aril. The aril serves to attract birds and help in 

dissemination. 

 
 

 

c. Gnetum It is a woody climber having branches with swollen nodes. It 

is found in Western Ghats near Khandala, forests of Kerala, Nilgiris, 

Godawari district of Andhra Pradesh and Orissa. 

 

 Habit of Gnetum: 
Majority of the Gnetum species are climbers except a few shrubs and trees. 

G. trinerve is apparently parasitic. Two types of branches are present on 

the main stem of the plant, i.e. branches of limited growth and branches of 

unlimited growth 

 The leaves are large and oval with entire margin and reticulate venation as 

also seen in dicotyledons. Some scaly leaves are also present. 

 
 

vvv 
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Microsporangium and Micro-Sporogenesis: 

Two archesporial cells are distinguished below the epidermal layer (Fig. 

13.19A). Archesporial cells divide and re-divide to form many-celled 

archesporium (Fig. 13.19B). The outermost layer of the archesporium 

divide periclinally to form an outer layer of parietal cells and inner layers 

of sporogenous cells (Fig. 13 .19C). 

The parietal cells form the wall layers and tapetal layer by periclinal 

divisions (Fig. 13.19D). The sporogenous cells develop into microspore 

mother cells by some irregular divisions. Tapetal cells later on become bi-

nucleate (Fig. 13.19D, E). Microspore mother cells divide reductionally to 

form haploid microspores. The microspores may be arranged in 

isobilateral,  

v 

 Male Gametophyte: 

Pollen grains or microspores are roughly spherical in outline. They are 

uninucleate and remain surrounded by a thick and spiny exine and thin 

intine. Mature pollen grains are shed at three-nucleate stage. These include 

prothallial nucleus, tube nucleus and generative nucleus . 

 



 

 

 
Pollination: 

Wind helps in carrying the pollen grains up to the micropylar tube of the 

ovule. The micropylar tube secretes a drop of fluid in which certain pollen 

grains get entangled and reach up to the pollen chamber. The nucellus cells 

below the pollen chamber are full of starch. 

Fertilization: 

The fertilization in Gnetum has been studied only by a few workers. Vasil 

(1959) studied this phenomenon in G. ula. At the time of fertilization, the 

pollen tube pierces through the membrane of the female gametophyte just 

near to a group of densely cytoplasmic cells. The tip of pollen tube bursts 

and the male cells are released. One of the male cells enters the egg cell. 

The male and female nuclei, after lying side by side for some time, fuse 

with each other and form the zygote. According to Swamy (1973), the 

only identifying features of the zygote are its spherical shape and dense 

cytoplasm. Both the male cells of a pollen tube may remain functional if 

two eggs are present close to the pollen tube. 

Endosperm: 

In all gymnosperms, except Gnetum, a cellular endosperm (Fig. 13.21) 

develops before fertilization. In Gnetum, the cell formation, although starts 

before fertilization, a part of the gametophyte remains free-nuclear at the 

time of fertilization. 



 

After fertilization the wall formation in the female gametophyte starts in 

such a way that the cytoplasm gets divided into many compartments. Each 

of these compartments contains many nuclei 

The male and female nuclei, after lying side by side for some time, fuse 

with each other and form the zygote. According to Swamy (1973), the 

only identifying features of the zygote are its spherical shape and dense 

cytoplasm. Both the male cells of a pollen tube may remain functional if 

two eggs are present close to the pollen tube. 

The Embryo: 

The embryo development in several species of Gnetum has been studied 

by many different workers including Lotsy (1899), Coulter (1908) and 

Thompson (1916), but the details put forward by these wokers are highly 

variabl. 

 



 

 

In Gnetumula a small cell is cut off at the tip of the tube called peculiar 

cell. This peculiar cell soon divides and forms a group of cells. The 

secondary suspensor and embryonal mass are differentiated (Fig. 13.24) 

from this group of cells. By this time, the wall of the tube starts to become 

thick. 



 

 

Seed: 

Gnetum seeds (Fig. 13.26) are oval to elongated in shape and green to red 

in colour. It remains surrounded by a three-layered envelope which 

encloses the embryo and the endosperm. Outer envelope is fleshy, and 

consists of parenchymatous cells. It imparts colour to the seed. 
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Group B 

.1Introduction to ICBN 

The process of naming plants based on international rules proposed by 

botanists to ensure stable and universal system is called botanical 

nomenclature. It is an essential process to overcome the problems of 

common names. The botanists agreed to lay down certain rules and 

conditions. The main suggestion was that language should be in Latin 

as it is not a national language of any country and moreover it is dead 

language. A lot of previous literature is written in Latin. The ICBN is 

an agreement between botanists around the world to follow Binomial 

system of naming. 

   

The process of naming plants based on international rules proposed by 

botanists to ensure stable and universal system is called botanical 

nomenclature. It is an essential process to overcome the problems of 

common names. The botanists agreed to lay down certain rules and 

conditions. The main suggestion was that language should be in Latin 

as it is not a national language of any country and moreover it is dead 

language. A lot of previous literature is written in Latin. The ICBN is 

an agreement between botanists around the world to follow Binomial 

system of naming. 

  

History of ICBN 

Before the middle of 18
th

 century the names of plants were 

polynomials consisting of several words. Linnaeus proposed 

elementary rules in his book named ‘Philosophia botanica’  in 1751. In 

1813 A.P. de Candolle proposed details of the rules regarding plant 

nomenclature in Theorieelementaire de la botanique . In 1867, 

Alphonse de candolle, son of A.P. de candolle convened a meeting of 

all botanists to present these rules. This first Botanical congress was 

held at Paris and the laws framed therein were called as  Paris code. 

In 1930, the fifth International Botanical Congress (IBC) was held in 

England to frame rules and regulations for naming plants.  In July 

1975, twelfth meeting was held at Leningrad, USSR. Based on the 

resolutions of these meetings, the existing system of International 

Code of Botanical Nomenclature (ICBN) was adapted from 1978. The 

IBC meets every 5 to 6 years to decide any additions or changes in the 



 

naming and numbering of plants. The 18
th

 IBC congress was held at 

Melbourne in 2011 and the latest 19
th

 IBC was held in Shenzen, China 

in July 2017. 

Principles of ICBN 

1. Botanical nomenclature is not dependent of Zoological nomenclature 

and is different. 

2. The code of botanical nomenclature applies equally to all names of 

taxonomic groups which are treated as plants.  

3. The names of taxonomic groups are determined by nomenclatural 

types. 

4. When a species is described as new, the author must indicate the type 

of specimen on which new species is based.  

5. The nomenclature of taxonomic group is based on priority of 

publication. 

6. Each taxonomic group with a particular circumscription, position and 

route can bear only one correct name that is in accordance with the 

rules except in specific cases. 

7. Scientific names are treated as Latin irrespective of their derivation.  

8. The rules of nomenclature are retroactive unless expressly limited.  

   

The aim of ICBN  

 To provide stable method of nomenclature  

 To avoid and reject the names which cause confusion.  

 To avoid useless creation of names 

The code is divided into rules and recommendations. Examples are 

added to the rules and recommendations to illustrate them. The 

objective of the rules is to bring past nomenclature into order and to 

follow rules for future nomenclature. The objective of the 

recommendations is to bring uniformity and clearness in future 

nomenclature. 

Ranks and ending of taxa names 

The plant kingdom is divided into number of categories which differ in 

their rank and size. In biological classification, rank is the relative 

position in a taxonomic hierarchy. Examples of taxonomic ranks are 



 

species, genus, family order etc. Each rank subsumes under it a 

number of less general categories.  

 The basic unit in the classification of plants is Species. A species is 

defined as a single type of living organisms.  

 The group of closely related species is known as Genus.  

For example, the genus Hibiscus is made up of closely related  species, 

which differ in their vegetative characters.  

 The group of closely related genera is known as family. Scientific 

name of a family usually ends in ‗-ceae‘. 

For example, Hibiscus belongs to family is Malvaceae, it consists of 

several genera like Gossypium (cotton), Abelmoschus (lady‘s finger) 

etc. 

  The group of closely related families is known as order. Scientific 

name of an order ends in ‗-ales‘. 

For example, Hibiscus order is Malvales which includes family like 

Malvaceae, Dipterocarpaceae.  

When these groups are large, they are subdivided as suborder, 

subfamily, sub-tribe, sub-genus. They all end in a standardized manner 

as shown below, 

 

Rank Ending of names 

Division -phyta 

Class -opsida 

Sub class -idea 

Order -ales 

Sub order -ineae 

Family -aceae 

Sub family -oideae 

Some of the families do not end with -aceae, so they are provided with 

alternative names like,  

 Cruciferae – Brassicaceae 

 Compositae – Asteraceae 

 Graminae – Poaceae 



 

 Guttiferae – Clusiaceae 

 Leguminosae – fabaceae 

 Palmae – Arecaceae 

 Umbelliferae – Apiaceae 

 

Palynology 

 Scientific discipline concerned with the study of plant pollen, spores, and 

certain microscopic planktonic organisms, in both living and fossil form. The 

field is associated with the plant sciences as well as with the geologic sciences, 

notably those aspects dealing with stratigraphy, historical geology, 

and paleontology. Palynology also has applications in archaeology, forensic 

science and crime scene investigation, and allergy studies. Accordingly, the 

scope of palynologic research is extremely broad, ranging from the analysis of 

pollen morphology with electron microscopes to the study of organic 

microfossils (palynomorphs) extracted from ancient coals 

Palynology can be applied to problems in many scientific disciplines 

including geology, botany, paleontology, archaeology, pedology (soil study), 

and physical geography: 

 Biostratigraphy and geochronology. Geologists use palynological studies in 

biostratigraphy to correlate strata and determine the relative age of a given 

bed, horizon, formation or stratigraphical sequence. 

Because the distribution of acritarchs, chitinozoans, dinoflagellate 

cysts, pollen and spores provides evidence of stratigraphical 

correlation through biostratigraphy and palaeoenvironmental reconstruction, 

one common and lucrative application of palynology is 

in oil and gas exploration. 

 Paleoecology and climate change. Palynology can be used to reconstruct 

past vegetation (land plants) and marine and Freshwater 

phytoplankton communities, and so infer 

past environmental (palaeoenvironmental) and palaeoclimatic conditions in 

an area thousands or millions of years ago, a fundamental part of research 

into climate change. 

 Organic palynofacies studies, which examine the preservation of the 

particulate organic matter and palynomorphs provides information on the 
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depositional environment of sediments and depositional palaeoenvironments 

of sedimentary rocks. 

 Geothermal alteration studies examine the colour of palynomorphs extracted 

from rocks to give the thermal alteration 

and maturation of sedimentary sequences, which provides estimates of 

maximum palaeotemperatures. 

 Limnology studies. Freshwater palynomorphs and animal and plant 

fragments, including the prasinophytes and desmids (green algae) can be 

used to study past lake levels and long term climate change. 

 Taxonomy and evolutionary studies. Involving the use of pollen 

morphological characters as source of taxonomic data to delimit plant 

species under same family or genus. Pollen apertural status is frequently 

used for differential sorting or finding similarities between species of the 

same taxa. This is also called Palynotaxonomy. 

 Forensic palynology: the study of pollen and other palynomorphs for 

evidence at a crime scene. 

 Allergy studies. Studies of the geographic distribution and seasonal 

production of pollen, can help sufferers of allergies such as hay fever. 

 Melissopalynology: the study of pollen and spores found in honey. 

 Archaeological palynology examines human uses of plants in the past. This 

can help determine seasonality of site occupation, presence or absence of 

agricultural practices or products, and 'plant-related activity areas' within an 

archaeological context. Bonfire Shelter is one such example of this 

application. 

 Taxonomy inEmbryology: 

Embryology is the study of the process of formation of embryo in a 

fertilised ovule, i.e., the study of the changes taking place in an ovule 

before and after the fertilisation. 

Basic Embryological Characters of Taxonomic Significance: 
There are several embryological characters, which have proved to be of 

taxonomic significance. 

According to Maheshwari, Bhojwani and Bhatnagar and Radford, 

some of these basic embryological characters, which have proved to be 

of special importance in taxonomic considerations include: 

(i) Presence and type of anther tapetum, whether glandular or amoeboid. 

(ii) Number and arrangement of anther loculi 
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(iii) Type of anther endothecium i.e., structure and thickenings of 

endothecium and nature of tapetum. 

(iv) Mode of quadripartition of microspore mother cell, i.e., whether it 

takes place by furrowing or by the formation of cell plates, whether the 

mode of division is simultaneous or successive, whether the arrangement 

of microspores is tetrahedral, isobilateral, linear, T-shaped or otherwise. 

(v) Development and organization of the pollen grains i.e., number and 

position of germ pores, exine stratification, number of cells at the time of 

anthesis, etc. 

(vi) Development, structure, position, vasculature of integuments, and 

orientation of ovule (Fig. 8.16). 

Role of cytology in taxonomy 

Cytotaxonomy is the branch of biology dealing with the relationships and 

classification of organisms using comparative studies of chromosomes during 

meiosis. 

Cytotaxonomy is branch of taxonomy, which uses the characteristics of cellular 

structures, such as somatic chromosome to classify organism. Improvement in 

the cytological techniques permit chromosomal studies. The Study of primate 

chromosome is another very active field, which provide very much information 

on relationships (chiarelli, 1996). The number, structure, and behaviour of 

chromosomes is of great value in taxonomy, with chromosome number being 

the most widely used and quoted character. Chromosome numbers are usually 

determined at mitosis and quoted as the diploid number (2n), unless dealing 

with a polyploid series in which case the base number or number of 

chromosomes in the genome of the original haploid is quoted. Another useful 

taxonomic character is the position of the centromere. Meiotic behaviour may 

show the heterozygosity of inversions. This may be constant for a taxon, 

offering further taxonomic evidence. Cytological data is regarded as having 

more significance than other taxonomic evidence. 

⏩Cytology has made an important contribution to taxonomy during last 

few decades. .. 

Cytotaxonomy is the branch of biology dealing with the relationships ... 

Improvement in the cytological techniques permit chromosomal studies . 
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♒Chromosome numbers are mainly determined at mitosis and quoted as 

the diploid number (2n). Another important taxonomic character is the 

position of the centromere. 

♒Meiotic behaviour sometimes shows the heterozygosity of inversions. 

Cytological data is significant than other taxonomic evidence. 

♒.The Study of primate chromosome is another very active field,which 

provide very much information on relationships(chiarelli,1996). The 

number, structure, and behaviour of chromosomes is of great value 

intaxonomy, with chromosome numberbeing the most widely used and 

quoted character. 

♒Chromosome numbers are usually determined at mitosis and quoted as 

the diploid number (2n), unless dealing with a polyploid series in which 

case the base number or number of chromosomes in the genome of the 

original haploid is quoted. 

Ranunculaceae 

Ranunculaceae family floral formula , characters & importance 

Ranunculaceae family 

Diagnostic characters 
1. I. Habits: Annual or perennial herbs 

2. Roots: Tuberous root 

3. Stem: Herbaceous stem, develops rhizome 

4. Leaves: Petiolate. Alternate rarely opposite. simple or compound, 

exstipulate, reticulate venation. 

5. Inflorescence: Cymose. sometiines raceme 

6. Flower: Pedici I late. ebracteate. actinomorphic, Regular. 

complete. hermaphrodite: hypogynous 

7. Calyx: 5 sepals, free, imbricate, petaloid. 

8. Corolla: 3-5 or more petals. Free. imbricate, sometimes petals may.be 

absent. Sometimes, petals are changed into nectaries. 

9. Stamens: Stamens are numerous, free. spirally arranged, basitixed. 

10. Carpel: . Numerous carpels. polycarpillary: ovary simple. apocarpous, 

one to several ovules in each ovary. placentation basal or marginal. 

11. Fruits: An etaerio or achenes or follicles, sometimes berry or capsule. 

12. Seed: Endospermic seed 

13. Floral formula and floral diagram 



 

14.  

https://biologyboom.com/wp-content/uploads/2014/07/hh.png


 

 

Distribution pattern 
It is a large family. It has 20 genera and 1200 species. It is mostly distributed 

in colder regions. Its members are vastly found in I limalayan region of 

Pakistan and India. 

Important Species 



 

   I. Ranunculus muricatus. Butter cup 

2. Delphinium ajacis, Larkspur 
3. Ranunculus muricatus (a weed) 

4. Aconitum uncinatum (a wild herb) 

e. Polygonaceae 

Characters of Polygonaceae: 

Mostly herb, climbing, leaves stipulate ochreaintrapetiolar, sheathing, 

swollen nodes; racemose, flowers small, crowded, di-trimerous, 

hypogynous, hermaphrodite, polyphyllous in two whorls; stamens 6 (3 + 

3) or more; carpels (3), 1-loculed, single basal ovule; fruit a nut, enclosed 

by persistent membranous perianth 

Distribution of Polygonaceae: 

It is commonly called buck-wheat or knot-wheat or smartweed family. It 

contains about 40 genera and 1000 species mostly distributed in the north 

temperate regions, a few in tropical, arctic or Southern hemisphere. In 

India it is represented about 10 genera and 100 species. 

Floral formula: 
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Apocynaceae 

Characters of Apocynaceae: 

Herbs, shrubs and trees, often twining, usually with white latex; leaves are 

alternate, simple, exstipulate, usually opposite or whorled, entire margin 

with latex; flowers‘ hermaphrodite, actinomorphic, hypogynous; calyx free 

or united; corolla gamopetalous, 5 lobed, campanulate or funnel-shaped, 

valvate or twisted; androecium epipetalous, introrse; gynoecium 

bicarpellary, syncarpous, ovary superior, united by the styles only; fruit-

follicle or berry; seeds with crown of hairs 

B. Floral characters: 

Inflorescence: 



 

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

umbellate cyme (Rauwolfia). 

Flower: 

Bracteate or ebracteate, pedicellate, complete, hermaphrodite, 

actinomorphic, tetra or pentamerous, often with corona. 

Calyx: 

Sepals 5, rarely 4, gamo- or polysepalous, deeply lobed, small, often 

glandular at the base, imbricate or valvate. 

Corolla: 

Petals 5, gamopetalous forming a corolla tube which may be long or short, 

corona present (hairy scales or outgrowth), usually twisted, sometimes 

imbricate, rarely valvate. 

Androecium:  

Stamens 4 to 5, epipetalous, alternipetalous, filament short, free, dithecous, 

connate to stigma, dehiscing longitudinally, introrse. 

Gynoecium: 

Bicarpellary, syncarpous ovaries are free below but united by style only, 

superior style short, enclosed in a tube formed by the corolla; stigma 

thickened distally; when ovaries are free each ovary is unilocular with 

marginal placentation but when ovaries are fused then axile placentation. 

Fruit: 

A drupe (Thevetia), berry (Carissa), follicle (Nerium, Amsonia). 

Seed: 

Endospermic, hairy or winged 

Distribution of Apocynaceae: 

It is commonly known as Oleander family. It comprises 180 genera and 

1500 species out of which 84 species or 30 genera are present in India. The 

members are most abundant in tropics and sub-tropic region. 

Floral formula: 
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d. Verbenaceae 
Characters of Verbenaceae: 

Plants herbs, shrubs or trees, leaves simple, exstipulate, opposite or 

whorled; inflorescence cymose, racemose or spike, flowers hermaphrodite, 

zygomorphic, hypogynous, calyx gamosepalous, persistent; corolla 5 

lobed, gamopetalous sometimes 2 lipped, stamens four, didynamous, 

unequally paired, epipetalous; carpels two, syncarpous, superior, axile 

placentation, fruit drupe. 

Floral characters: 

Inflorescence: 

Cyme or racemose spikes often with an involucre of coloured bracts; 

cymose is usually dichasial (Clerodendron). 



 

Flower: 

Zygomorphic, hermaphrodite, rarely unisexual by abortion (Aegiphila), 

hypogynous, pentamerous or tetramerous (Physopsis), rarely 

actinomorphic (Physopsis) complete 

Calyx: 

Sepals 5 lobed, gamosepalous, persistent, bell shaped or tubular, rarely 4 

to 8 valvate, inferior. 

Corolla: 

Petals 5 or 4 lobed, gamopetalous petals unequal, tubular or cylindrical, bi-

lippod, imbricate, inferior. 

Androecium: 

Stamens 4, didynamous, fifth stamen may be staminode or absent rarely 5 

present (Tectona), epipetalous, bithecous, filaments free, dorsifixed, 

introrse, dehiscence longitudinal. 

Gynoecium: 

Bicarpellary, syncarpous, rarely carpels 4 (Duranta) or 5 (Geunsia) 

superior in early stage bilocular but soon divided into 4 or many loculed 

by false septa, axile placentation or free central in Avicennia; style 

terminal, stigma entire or bilobed. 

Fruit: 

Drupe rarely schizocarpic capsule enclosed by persistent calyx. 

Seed: 

Non-endospermic with a straight embryo. 

Distribution of Verbenaceae: 

The family is commonly called Verbena family. It includes 77 genera and 

3,020 species, out of which 21 genera and 125 species occur in India. The 

members of family are inhabitants of tropical and subtropical regions, they 

also extend into temperate lands. 

Floral formula: 

 

http://cdn.biologydiscussion.com/wp-content/uploads/2016/08/clip_image004-224.jpg


 

 

f. Euphorbiaceae 

Euphorbiaceae – Characters , formula , floral diagram & 

Importance 
 

Diagnostic characters 
1. Habit: Annual perennial Herbs, shrubs, or tree; most of plants are 

xerophytic; presence of milky juice. 

2. Roots: Tap root 

3. Stem: Herbaceous and fleshy; sPiny; 

4. Leaver Sessile or petiolate; alternate; simple; there is general tendency of 

reduction in leaves. Sometimes, leaves are reduced to scales or spines. 



 

5. Inflorescence: Racemose or cymose; Often a cyathium, cyathium has 

single naked female flower in the centre. Five involucral bracts surround 

it. In the axil of each flower, there are naked male flowers. 
6. Flower: Pedici I late; bracteate; actinomorphlc: Regular; incomplete; unisexual; 

hypogynous; 

7. Perianth: 5 perianth leaves; free: sometimes perianth is totally absent. 

8. Stamens: 5 stamens; free; 

9. Carpel: Tricarpillary; syncarpous ovary superior; Axi le placentation. 

10. Fruits: Shizocarpic fruit regma, rarely a 

capsule IL Seed: Endospermic. Flora 

11. seed:Endospermic 

12. formula and floral diagram 

13.  

https://biologyboom.com/wp-content/uploads/2014/07/Selection_0034.png


 

14.  

 

Distribution pattern 
This family has worldwide distribution. Most of its plants are xerophytes. They are found 

in deserts. Some species are common in tropical areas. 

 

Common species  
1. Euphorbia helioscopia (Spurge

)
 

2. Euphorbia pilulifera 
 

3. Euphorbia royleana 
 

4. Phyllanthusemblica 

5. Richutscommunis 
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