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Whittaker (1969) suggested the Five Kingdom classification viz. Monera, Protista, 
Fungi, Animalia and Plantae.Here, we will deal in detail with further classification 
within Kingdom Plantae popularly known as the ‘plant kingdom’. We must stress here 
that our understanding of the plant kingdom has changed over time. Fungi, and 
members of the Monera and Protista having cell walls have now been excluded from 
Plantae though earlier classifications placed them in the same kingdom. So, the 
cyanobacteria that are also referred to as blue green algae are not ‘algae’ any more. 
In this chapter, we will describe Plantae under Algae, Bryophytes, Pteridophytes, 
Gymnosperms and Angiosperms. 
 

Algae 
 

Algae are chlorophyll-bearing, simple, thalloid, autotrophic and largely aquatic (both 
fresh water and marine) organisms. They occur in a variety of other habitats: moist 
stones, soils and wood. Some of them also occur in association with fungi (lichen) and 
animals (e.g., on sloth bear). The form and size of algae is highly variable. The size 
ranges from the microscopic unicellular forms like Chlamydomonas, to colonial forms 
like Volvox and to the filamentous forms like Ulothrix and Spirogyra. A few of the 
marine forms such as kelps, form massive plant bodies. The algae reproduce by 
vegetative, asexual and sexual methods. Vegetative reproduction is by fragmentation. 
Each fragment develops into a thallus. Asexual reproduction is by the production of 
different types of spores, the most common being the zoospores. They are flagellated 
(motile) and on germination gives rise to new plants. Sexual reproduction takes place 
through fusion of two gametes. These gametes can be flagellated and similar in size 
(as in Chlamydomonas) or non-flagellated (non-motile) but similar in size (as in 
Spirogyra). Such reproduction is called isogamous. Fusion of two gametes dissimilar 
in size, as in some species of Chlamydomonas is termed as anisogamous. Fusion 
between one large, non-motile (static) female gamete and a smaller, motile male 
gamete is termed oogamous, e.g., Volvox, Fucus. 
 

USES OF ALGAE 
 

At least a half of the total carbon dioxide fixation on earth is carried out by algae 
through photosynthesis. Being photosynthetic they increase the level of dissolved 
oxygen in their immediate environment. They are of paramount importance as 
primary producers of energy-rich compounds which form the basis of the food cycles 
of all aquatic animals. Many species of Porphyra, Laminaria and Sargassum are among  
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the 70 species of marine algae used as food. Certain marine brown and red algae 
produce large amounts of hydrocolloids (water holding substances), e.g., algin (brown 
algae) and carrageen (red algae) which are used commercially. Agar, one of the 
commercial products obtained from Gelidium and Gracilaria are used to grow 
microbes and in preparations of ice-creams and jellies. Chlorella a unicellular alga rich 
in proteins is used as food supplement even by space travellers. The algae are divided 
into three main classes: Chlorophyceae, Phaeophyceae and Rhodophyceae. 
 

Chlorophyceae 
 

The members of chlorophyceae are commonly called green algae. The plant body may 
be unicellular, colonial or filamentous. They are usually grass green due to the 
dominance of pigments chlorophyll a and b. The pigments are localised in definite 
chloroplasts. 
 

Phaeophyceae 
 

The members of phaeophyceae or brown algae are found primarily in marine habitats. 
They show great variation in size and form. They range from simple branched, 
filamentous forms (Ectocarpus) to profusely branched forms as represented by kelps, 
which may reach a height of 100 metres. They possess chlorophyll a, c, carotenoids 
and xanthophylls. 
 

Rhodophyceae 
 

The members of rhodophyceae are commonly called red algae because of the 
predominance of the red pigment, r-phycoerythrin in their body. Majority of the red 
algae are marine with greater concentrations found in the warmer areas. They occur 
in both well-lighted regions close to the surface of water and also at great depths in 
oceans where relatively little light penetrates 
 

Bryophytes 
 

Bryophytes include the various mosses and liverworts that are found commonly 
growing in moist shaded areas in the hills Bryophytes are also called amphibians of 
the plant kingdom because these plants can live in soil but are dependent on water 
for sexual reproduction. They usually occur in damp, humid and shaded localities. 
They play an important role in plant succession on bare rocks/soil. 
Bryophytes are also called amphibians of the plant kingdom because these plants can 
live in soil but are dependent on water for sexual reproduction. They usually occur in 
damp, humid and shaded localities. They play an important role in plant succession 
on bare rocks/soil. The plant body of bryophytes is more differentiated than that of  
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algae. It is thallus-like and prostrate or erect, and attached to the substratum by 
unicellular or multicellular rhizoids. They lack true roots, stem or leaves. They may 
possess root-like, leaf-like or stem-like structures. The main plant body of the 
bryophyte is haploid. It produces gametes, hence is called a gametophyte. The sex 
organs in bryophytes are multicellular. The male sex organ is called antheridium. They 
produce biflagellate antherozoids. The female sex organ called archegonium is flask-
shaped and produces a single egg. The antherozoids are released into water where 
they come in contact with archegonium. An antherozoid fuses with the egg to produce 
the zygote. Zygotes do not undergo reduction division immediately. They produce a 
multicellular body called a sporophyte. The sporophyte is not free-living but attached 
to the photosynthetic gametophyte and derives nourishment from it.The bryophytes 
are divided into liverworts and mosses. 
 

Liverworts 
 

The liverworts grow usually in moist, shady habitats such as banks of streams, marshy 
ground, damp soil, bark of trees and deep in the woods. The plant body of a liverwort 
is thalloid, e.g., Marchantia. 
 

Mosses 
 

The predominant stage of the life cycle of a moss is the gametophyte which consists 
of two stages. The first stage is the protonema stage, which develops directly from a 
spore. It is a creeping, green, branched and frequently filamentous stage. The second 
stage is the leafy stage, which develops from the secondary protonema as a lateral 
bud. Common examples of mosses are Funaria, Polytrichum and Sphagnum 
 

Pteridophytes 
 

The Pteridophytes include horsetails and ferns. Pteridophytes are used for medicinal 
purposes and as soil-binders. They are also frequently grown as ornamentals. 
Evolutionarily, they are the first terrestrial plants to possess vascular tissues – xylem 
and phloem. 
 

Gymnosperms 
 

The gymnosperms (gymnos : naked, sperma : seeds) are plants in which the ovules are 
not enclosed by any ovary wall and remain exposed, both before and after 
fertilization. The seeds that develop post-fertilization, are not covered, i.e., are naked. 
One of the gymnosperms, the giant redwood tree Sequoia is one of the tallest tree 
species. The roots are generally tap roots. Roots in some genera have fungal  
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association in the form of mycorrhiza (Pinus), while in some others (Cycas) small 
specialized roots called coralloid roots are associated with N2- fixing cyanobacteria 
 

Angiosperms 
 

Angiosperms or flowering plants, the pollen grains and ovules are developed in 
specialized structures called flowers. In angiosperms, the seeds are enclosed by fruits. 
They provide us with food, fodder, fuel, medicines and several other commercially 
important products. They are divided into two classes: the dicotyledons and the 
monocotyledons. The dicotyledons are characterized by having two cotyledons in 
their seeds while the monocotyledons have only one. The male sex organ in a flower 
is the stamen. Each stamen consists of a slender filament with an anther at the tip. 
The anthers, following meiosis, produce pollen grains. The female sex organ in a 
flower is the pistil or the carpel. Pistil consists of an ovary enclosing one to many 
ovules. Within ovules are present highly reduced female gametophytes termed 
embryo sacs. The embryo-sac formation is preceded by meiosis. Hence, each of the 
cells of an embryo-sac is haploid. Each embryo-sac has a three-celled egg apparatus – 
one egg cell and two synergids, three antipodal cells and two polar nuclei. The polar 
nuclei eventually fuse to produce a diploid secondary nucleus. Pollen grain, after 
dispersal from the anthers, are carried by wind or various other agencies to the stigma 
of a pistil. 


