
 

Classification and Nomenclature 

When we see around we can find a large variety of living organisms 

around us. This variety includes small plants, birds, insects and several 

other animals. This refers to biodiversity for the number and types of 

organisms present on the earth. So to identify, regroup and recognize 

various organisms, a systematic study is required. Let’s also study 

how scientific names are being provided to them. 

Systematics 

It is the scientific study that attempts to recognize describe name and 

arrange the diverse organisms according to an organized system on 

unique features of species and Groups. Systematics include: 

● identification, 

● classification, 

● nomenclature and 

● taxonomy 

Identification 

https://www.toppr.com/guides/science/nutrition-in-plants/modes-of-nutrition/
https://www.toppr.com/guides/science/the-living-organisms-and-their-surroundings/living-organism/
https://www.toppr.com/guides/biology/diversity-in-living-organism/classification-and-its-types/
https://www.toppr.com/guides/biology/the-living-world/classification-and-nomenclature/
https://www.toppr.com/guides/biology/the-living-world/taxonomic-categories/


 

The organism is identified according to morphological and anatomical 

features. It is then given a proper name and placed in a particular 

group. 

 

(Image Source: dinopedia) 

Classification 

Classification is a scientific method of grouping organisms in a 

hierarchical series of groups on the basis of their morphological, 

evolutionary and other relationships. Different types of classification 

have been studied – 
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● artificial classification, 

● natural classification 

● phylogenetic classification. 

Scientist follows several principles and criteria in natural classification 

like morphology, anatomy, geology, ontology, phylogeny etc of an 

organism to put into different categories. 

Necessity of Classification 

● It is nearly impossible to study all the living things. 

Classification enables us to group the animals into convenient 

categories based on easily observable characters. 

● Classification enables us to study phylogenetic relationships 

between the organisms. 

● One can easily put a newly identified organism into a particular 

group. This will help in identifying other features of the 

organism. 

Nomenclature 
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It is the present scientific method of naming the organisms with their 

official scientific names. 

The Need for Scientific Names 

Different plants and animals have different local names. These local 

names would vary from place to place. It could create a confusion in 

identifying the plant or animal. Hence there is a need to standardize 

the name of the living organism in such a way that a particular 

organism is known by the same name all over the world. This process 

is called nomenclature. 

Binomial Nomenclature 

It is the method of naming the organisms. The term Binomial 

Nomenclature means two-word names. Carolus Linnaeus devised this 

method. He explained the system in his book ‘Systema Naturae’. 

Some of the universal rules of nomenclature are as follows: 

● The scientific name of any organism will consist of 2 words the 

first one is the name of the genus and the second name the 

name of the species. For example, the scientific name of mango 

is Mangifera indica. In this Mangifera signifies the name of the 
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genus whereas the term indica signifies the name of the 

species. 

● The first word that is the name of the genus will always start 

with a capital letter. The second word which is the specific 

epithet will always start with a small letter. For example in the 

scientific name of dog Canis domestica, the generic name 

Canis will always start with a capital letter and the specific 

epithet domestica will always start with a small letter. 

● The biological names are generally in Latin and written or 

printed in italics. Both the words when handwritten are 

underlined are printed in italics to indicate their Latin origin. 

 Advantages of Scientific Names 

● Assigning the scientific name will help in classification of 

organisms. We can describe and name a newly discovered 

animal or plant. 

● One can give each kind of organism a single scientific name. 

This will minimize the confusion of multiple naming. 

● Name indicate the relationship of the species with other 

organisms placed in the same genus, for example, the dog, 
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Wolf, and Jackal have the same generic Canis which indicate 

that all these animals are related to one another. 

Solved Examples for You 

Question: We can consider Linnaeus as Father of Taxonomy. Name 

two other botanists known for their contribution to the field of plant 

taxonomy? 

Answer: G Bentham and Joseph Dalton Hooker. Both are famous for 

their work on “classification of plants based on natural characteristics” 

Question: A scientist has come across a plant which he feels is a new 

species. How will he go about its identification, classification, and 

nomenclature? 

Answer: The scientist should look at various morphological features 

of the plant. He should begin with broad features; such as the type of 

roots and venation. If fibrous roots are present then the plant may 

belong to monocotyledonous. In case of the taproot, the plant may 

belong to dicotyledonous. 
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This can be further confirmed by the presence of parallel or reticulate 

venation and number of cotyledons in the seeds. After that, the 

scientist should look at the type of phyllotaxy, inflorescence, etc. 

which will help in classifying the plant in order and family. 

If it is a flowering plant, then a detailed study of various floral parts 

can give various clues about a particular family or order. Type of 

placentation can be studied by looking at the arrangement of seeds 

inside the fruits. Finally, the arrangement of antheridium and 

gynoecium can help the scientist to confirm a particular family for the 

new species. 

The research work of scientists on the basis of these features should be 

verified to conclude it as a new species discovered. The scientist also 

needs to rule out the exact similarity with any other existing species 

before arriving at a unique name for the new species found. 

 

 
 
 
 
 
 
 
 
 



 

Living Things 

Living world and living things are quite mysterious. This is the reason 

scientists are trying to unfold the mystery of nature by constantly 

discovering new things from centuries till date. Be it a different 

variety of flowers, forests, and organisms. But the major question 

which I am sure strikes everyone is what is living and what makes it 

different from non-living? What does the word living mean and how 

can we define it? Now let’s tackle this question and clearly understand 

about living and living things in details. 

Characteristics of Living Things 

There are certain distinctive characteristics by which we try to define 

“living.” The characteristics include growth, metabolism, 

reproduction, self-organize, self-replicate, interact, ability to sense and 

react are some very essential features of living things/organisms. Let 

us discuss these traits in details. 



 

 

Growth 

Living things tend to grow in size. However, there are some 

non-living things capable of growing in its size. So, what is the 

difference in both? The Growth of non-living things is primarily 

driven by the accumulation of matter from external factors or outside. 

However, growth in living things is because of different internal 

processes occurring inside the body of the living organisms mainly 

because of the formation of new cells. The increase in number and 

mass of individuals are two unique characteristics of growth. 

Multicellular organisms exhibit growth by cell division. Growth varies 

in plants and animals. While animals exhibit definite growth and 



 

animals cease to grow after a certain age, plant exhibit indeterminate 

growth and the cells continue to divide during the entire lifespan. 

If we consider unicellular organisms, they tend to grow in size by cell 

division. Moreover, this can be easily detected by counting the cells 

during in vitro cultures under a microscope. However, growth and 

reproduction are separate processes as we gradually move to higher 

multicellular organisms (plants and animals). 

However, we define growth as an increase in the body mass. Thus, 

non-living objects can also grow. For instance, boulders or sand 

mounds grow by addition of the material on the surface. Therefore, in 

living organisms growth is from within whereas in non-living things 

growth is from outside. Thus, growth cannot be the determining 

property for determination of living organisms. 
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Reproduction 

Living organisms exhibit another property-reproduction. But can it be 

the only determining criteria of living things? Let us find out. 

Reproduction is an essential feature by which living organisms 

reproduce its own kind in order to continue the progeny of the species. 

Reproduction can primarily of two types-sexual reproduction and 

asexual reproduction. Most of the times, the offspring possess similar 

features as that of parents. Reproduction generally refers to sexual 

reproduction. Asexual reproduction is used by the lower organism for 

division or reproduction by asexual means. 

For example, fungi undergo asexual reproduction to multiply and 

divide by the production of asexual spores. Hydra reproduces by 

budding or flatworms (planaria) undergo regeneration from a 

fragmented part to regenerate the lost part of the body and form an 

entirely new organism. Similarly, for unicellular organisms like 

bacteria, amoeba, etc. reproduction and growth are synonymous with 

each other. 

Growth & Reproduction 
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Growth is the increase in the number or mass of cells. However, 

reproduction in case of unicellular organisms is also achieved by an 

increase in cell number. Thus, growth and reproduction are 

synonymous and cannot be the distinguishing factor. Moreover, there 

are many organisms such as worker bees, mules, infertile human 

couples that cannot reproduce. Therefore, reproduction cannot act as 

the defining and distinguishing factor of living organisms even though 

non-living object cannot reproduce by itself. 

Metabolism 

Another important feature of living organisms is metabolism. 

Chemicals form the basis of every living organism and these 

chemicals belong to the different size, functions, classes that are 

constantly changing and converting to form other biomolecules. The 

sum total of the chemical reactions involved in the biological 

processes is collectively termed as metabolism. It falls into two 

primary categories: 

● Anabolism- the synthesis of any compound such as 

photosynthesis 



 

● Catabolism- the breakdown of any compound such as 

respiration 

Numerous metabolic reactions occur simultaneously in any living 

thing irrespective of plants, animals, and microorganisms. However, 

non-living things do not exhibit metabolism. If a reaction occurs 

outside a body of the organism then the organism is neither living nor 

non-living. 

Thus, this indicates metabolism is the defining characteristics of living 

organisms. Therefore, the cellular organization of any organism is the 

defining feature of every life form. 

Response to External Stimuli 

One of the complex features of living things is the potential to sense 

the environment or surroundings and respond to environmental 

stimulus. Environmental stimulus can be chemical, physical and 

biological. Living things have particular sense organs and through the 

sense organs, it responds to external factors like water, temperature, 

light, pollutants, other organisms, food, etc. 
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Living organisms have a tendency to respond to external stimuli such 

as heat, light, chemicals, and sometimes even to other organisms. This 

characteristic of the living organism is essential for the survival of 

living things. For instance, if we consider food as external stimuli, an 

animal will respond to it accordingly to take up the food for the 

animal’s survival. Survival of any organism requires nutrition, hence 

the presence of food make any organism respond to it accordingly. 

Thus, all organisms are aware of their environment but human beings 

are aware of themselves. Hence human beings have 

self-consciousness. Thus, consciousness is also an important defining 

property of living things. 

However, it is very complicated to define living in case of human 

beings. For example, there are people who are in the coma and they do 

not respond to external stimuli. They function of heart and lungs are 

replaced by machines. So, are they living or non-living? Thus, 

defining “living” in human beings is complex. 



 

Therefore, “summing up living things are constantly evolving, 

self-replicating, and self-regulating interactive complex systems that 

are capable of responding to an external stimulus.” 

Solved Examples for You 

Question: Definition of Biosystematics 

1. The classification of organisms on the basis of broad 

morphological features 

2. Classification and arrangement of living things based on 

cytological characters 

3. Establishment and delimitation of various taxa of organisms 

and their relationships with each other 

4. The classification of living organisms on the basis of the 

evolutionary history and the establishment of phylogeny based 

on the complete set of different parameters established from 

different fields of studies. 

Solution: Option 4 

 
 
 
 
 



 

Taxonomical Aids 

A taxonomical study of the species is used in various fields like            

agriculture, forestry, industry, and it actually helps us to know about           

our biodiversity. For correct identification of organisms, intensive        

laboratory and field studies are required. In this section of taxonomical           

aids, we will learn about how it is done. 

Taxonomical Aids 

Specimens are collected from various sources and the information         

gathered is stored. Biologists have established certain procedures and         

techniques to store and preserve the information as well as the           

specimens. This information is known as taxonomical aids because it          

helps the biologists in taxonomic studies. Some taxonomical aids are          

as follows- 
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Herbarium 

The herbarium is a collection of pressed, dried and preserved plants,           

mounted on paper sheets, properly labeled, systematically arranged        

and available for reference or study. The labels on the herbarium           

sheets provide information regarding the place of collection, English,         

local and botanical names, family, etc. 

Taxonomical aids act as a quick reference system in the taxonomical           

study. A professor of Botany, Luca Ghini, set up the first herbarium at             

Pisa in Italy. Now from small personal collections, herbaria have          

grown into large institutions of national and international importance. 

Browse more Topics under The Living World 
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and Recreation. They usually house a library, laboratory, herbarium,         

and museum. They also offer teaching and training facilities. 

The government or private organizations maintain the botanical        

gardens. These organizations also employee botanists and gardeners to         

look after the plants. Some famous botanical gardens are at Kew           

England, Indian Botanical garden Howrah, National botanical research        

institute Lucknow, etc. 

Museum 

A museum is a building used for preservation and exhibition of           

inanimate objects to illustrate the human or natural history. Biological          

museums are generally set up in educational institutions. Museums         

have a collection of preserved plants and animal specimens for study           

and reference. They preserve specimens in the container or jar in a            

preservative solution. 

Plants and animals may also be preserved as dry specimens. Insects           

are preserved in insect boxes after collecting, ginning and pinning.          

Larger animals like birds and mammals are preserved by stuffing.          

Museums also have a collection of a skeleton of animals. Certain           
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processes like human evolution stages are depicted with the help of           

models or charts. 

Fossils of certain extinct animals are also displayed to give a glimpse            

of past life. Parts of animals like birds beak, eggs, feathers are kept for              

study. Along with displaying various objects about plant and animal          

life, museums also organize film shows related to animal life. 

Zoological Park 

It is an enclosed place where wild animals are publicly exhibited. It is             

also known as the Zoological Garden or zoo. There are over 300            

zoological gardens in India. The fundamental object of any Zoological          

Park is to increase the public interest in the understanding of wildlife. 

Zoo also provides recreation and education and is also involved in the            

preservation of endangered animals. Protection of wildlife from        

extinction requires the conservation of natural habitat along with the          

captive breeding of species. Zoos are taking proper care of animals.           

Protection against natural enemies as well as starvation and diseases is           

taken care of. 

Keys 
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The term key refers to a set of alternate characters in such a manner              

that helps in the identification of plants and animals by selecting and            

eliminating the characters according to their presence or absence in          

the organism. Different categories use different keys. Each statement         

in the key is called lead. For example key for identification of animals             

are as follows: 

● Ear wings and mammary glands are present–  bat 

● Beak, feathers, wings are present  —  birds 

● Mammary glands, pinna. and scales are absent.  Limbs and 

slimy skin is present – Frog 

Some other taxonomic aids 

Certain written documents, as well as recording descriptions like flora,          

manuals, monographs and, catalogs, are used as taxonomic aids. They          

also help incorrect identification of particular species. Flora consists         

of a complete account and distribution of plants in a given area. This             

provides information regarding the different types of plant species         

found in a given area. The monograph contains information on any           

taxon. 



 

Solved Examples for You 

Question: Botanical gardens and zoological parks have a collection of 

a. endemic living species only 

b. exotic living species only 

c. endemic and exotic living species 

d. only local plants and animals 

Answer: (c) Collection of endemic and exotic living species.         

Explanation: To understand this, you can visit the zoo at Delhi or            

Kolkata. You can also search in Google image and you will find            

giraffes; along with tigers and lions. Tigers and lions are endemic           

species while giraffe is an exotic species. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Taxonomic Categories 

Classification is a process in which closely resembling organisms are          

placed in a group. The groups which have similarities are placed into            

larger groups. The various grouping levels or ranks in classification          

are known as taxonomic categories. Let’s learn more about taxonomy          

in the section below. 

Taxonomy 

Each category is referred to as a unit of classification or rank and is              

commonly called taxon. A taxon is a general term for grouping in a             

systematic classification. A taxon refers to a group of similar and           

genetically related individuals having certain characters different from        

other groups. For example, all the insects form taxonomy as they have            

some common characters which are different from other groups. 
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Major Taxonomic Categories 

There are 7 major categories, namely the kingdom, phylum, class,          

order, family, genus and species. The sequence can be remembered by           

memorizing the sentence as a pneumonic. ‘Keep sports clean family          

gets sick’. 

 

  

Category versus Taxon 

The category is an abstract term that simply represents a rank or a             

level. Taxon represents a biological object and is assigned to a           

category. For example, taxon of birds is aves and the category is class.             

Taxonomy of sponges is peripheral and the category is phylum. On           
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classifying an organism in a particular taxon, we should have basic           

knowledge of characters of the individual group. 

Species 

Species is a group of actually or potentially inbreeding population          

reproductively isolated from other such groups. It is the lowest          

taxonomic characteristics. It consists of individuals which have        

fundamental similarities and can be distinguished from other closely         

related species due to distinct morphological characters. 

For example, term ‘indica’ in Mangifera indica represent the specific          

epithet, whereas the first term Mangifera represent another higher         

level of taxon called genus. Each genus may have one or more than             

one specific epithet representing different organism for example genus         

Panthera can have Leo as one specific epithet representing lion and           

Tigris as another specific epithet representing tiger. 

Genus 

Genus is a group of species which are alike in broad features of their              

organization but different in detail. Species in a genus have a common            

ancestry. This may be the reason for their close similarities for           
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example genus equals has many species like Cabelas for the horse;           

Vulgaris the ass zebra. 

What are Taxonomical Aids 

Family 

A family is a group of the related genus. They have still less number              

of similarities as compared to genus and species. Families are          

characterized on the basis of both vegetative and reproductive features          

of plant species example three different genus Solanum, petunia and          

the Torah at placed in the family Solanaceae. 

In animals, genus Panthera including lion, tiger, leopard is put along           

with genus Felis in the family Felidae. All the animals like lion, tiger,             

and cats have some similarities but those similarities are not found in            

dog hence it is placed in another family Canidae. 

Order 

An order is a group of related families that exhibit a few similar             

characters. For example plant families like Convolvulaceae,       

Solanaceae are included in the same order polynomials based on the           
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floral characters. In animals family, Felidae and Canidae are included          

in the same order Carnivora. 

Class 

The class is a group of related orders. For example order Primata            

comprising monkeys, gorillas and gibbons are placed in Class         

Mammalia along with order Carnivora which includes animals like         

tiger, cat, and dog all having a common feature that is hair on skin and               

milk glands. 

Phylum 

A phylum is a group of related animal classes. Birds along with            

mammals are members of the same phylum Chordata because of the           

feature of the presence of notochord and dorsal hollow nerve cord.           

In-plant Classes with a few similar characters are arranged in a higher            

category of Division. 

Kingdom 

The kingdom is the highest category in biological classification. It is a            

group of closely related organisms. Example all plants have common          

features of the autotrophic mode of nutrition and the presence of cell            



 

wall made up of cellulose. Hence they belong to the kingdom Plantae.            

Taxonomists have also developed subcategories in this higher key for          

more sound and scientific placement of various taxa. 

Solved Examples for You 

Question: As we go from species to the kingdom in a taxonomic            

hierarchy, the number of common characteristics 

a. Will decrease 

b. Will increase 

c. Remain the same 

d. May increase or decrease 

Answer: a. will decrease 

Question: Brinjal and potato belong to the same genus Solanum, but to            

two different species. What defines them as separate species? 

Ans. Brinjal and potato belong to the same genus Solanum because of            

certain common characters in them. Phyllotaxy, venation,       

inflorescence, etc. are some of the common characters in these plants           

which make them the member of the same genus. But breeding           

between a brinjal plant and a potato plant is not possible. Since            



 

capability to interbreed is the most defining criterion for members of a            

particular species. Hence, brinjal and potato belong to the same genus           

but different species. 

 


