BIODIVERSITY

After studying this chapter, students will be able to:
~® Define biodiversity and classificaion.
* Describe advantages of classification.
® List the taxonomic ranks of classification. S
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List the three distinct domains into yehicH s\arebroadly classified into.

5 DESCﬂbE thecompf ations of-clas Yiklg ) 2

Ome 1o a vast variety of organisms, from tiny insects to towering
trees. This variety is essential for the health and balance of our world. It provides
us with food, medicine, and clean air. In this chapter, we will explore the variety
of organisms and the method of classifying them into groups.

2.1- BIODIVERSITY

Biodiversity means the variety of organisms in a particular area. Biodiversity of
an area is measured by considering the number of different kinds of organisms
and the variation within each kind.

Biologists have discovered and classified almost two million ki @\\prganisms.

However, they estimate that the total ind of j%ﬁﬁ%b arth is much
greater. Biodiversity is not e };Prﬁg‘f Séuj biodiversity in a place
altitude;-and soil type. Tropical regions have

depends on factors likg /i ié\ .
more biodiversit "\N‘? dlar\regions.
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Importance of Biodiversity

B'ibdi;vérélity' prdvides rhany essehﬁqb sef '
humans and the plap @L&f@% A

benefits of biodiversit “
Et:::»sg;sterrlq@‘ﬂmgi0 Biodiversity helps to

maintain the balance of ecosystems. It plays
important role in biogeochemical cycles such as
carbon cycle, and nitrogen cycle.

Climate regulation: Plants and algae absorb
carbon dioxide. It helps to keep the climate
balanced.

Natural resources: Biodiversity provides a vast
array of resources, from food and medicine to
building materials and fuel.

Economic benefits: Biodiversity

agriculture, tourism, ar@%
2.2- CLW&I

Biologists have identified about 02 million kinds
of organisms. Out of these, 0.5 million are the

animals. It is only a small percentage of the total
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United Nations has
as

"The
designated May 22"
International Biodiversity Day.
It is celebrated to promote the
protection of biodiversity.

Some people don't resp_ect_E
: i ; ' biodiversity on the grounds !
kinds of plants and 1.5 million are the kinds of : hat it is useful for humans. i
| Rather, ' '

kinds, which live on Earth. Every year, biologists ! piodiversity on aesthetic and

W industries, including

...........................

they respect

discover thousands of new kinds of organisms. To
better study such a large collection of organisms,
biologists classify them. Classification is the process in which organisms are
divided into groups and subgroups on the basis of similarities and differences
found in them.

Aims and Principles of Classificati @@@W@o
The main aims of claswm
a. 10 W' les and differences among organisms so that they
can

died easily

. moral grounds.

b. To find the evolutionary relationships among organisms




Biologists classify drganisaisit : 'subgroups on the basis of similar

physical charac “ \ re times, they also take help from genetics. They
find Wﬁn arities and differences among organisms. Then they use
this indormation to know similarities and differences in their structures and

functions.
Advantages of Classification

{"n" catlo "'f""'allows biologists to group similar orgamsms tagether
aking it easier to identify and understand their characteristics,
m%atlonshrps and evolutionary history. It helps us understand the vast
_ diversity of living organisms on Earth. |

' Classification provides a framework for studying and comparmg
~different species. :

o It explains the inter-relationship amongst various organisms.

O __Iflt helps in the identification of new speaes @mg thew
'evolutlonary relationships.
' ides % age or biologists around the

munication in the study of orgamsms

2.3- TAXONOMIC RANKS

The groups into which organisms are classified are known as taxonomic ranks
or taxa (singular "taxon”). The Swedish botanist Carl Linnaeus devised the
Linnaean system of taxonomic ranks in 1735. In this system, Linnaeus suggested
seven taxonomic ranks i.e., kingdom, phylum (division), class, order, family,
genus and species. In 1977, the rank of domain was added to this system. The
taxonomic ranks are defined as below:;

Domain: The highest taxonomic rank is domain. All organisms are divided into
three domains: Archaea, Bacteria, and Eukarya.

Kingdom: Domain is further divided into kingdo fg n@@@omam

Eukarya is divided into four klrfdo ‘@ Fungl Protista.
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Phylum (Division: for plants and fungl) Each "@
kingdom is subdivided into la Y

divisions.
Class: EaW@“mls dlwded into

related cl

Order: Each class is further divided into related
orders.

Family: Each order is broken down into related
families.

Genus: Each family is divided into related
genera (singular genus).

Species:lt is the lowest level of classification. A
species is a group of similar organisms that can =

interbreed and produce fertile £ @@ ‘ ALN
reproduction) offsprin ‘ _
WWOKX SR

Eukarya Eukarya

Eukarya
Kingdom Animalia Animalia Plantae
Phylum or Division | Arthropoda Chordata Magnoliophyta
Class Insecta Mammalia liopsida
A O

Order Diptera e /‘Y\ﬂ \m\%@@o@ Fabales

—

Family (D@\WW%& Hominidae Fabaceae

Genus i W M}Jﬁ# la Homo Pisum

L=

SN
Species UL, Drosophila melanogaster | Homo sapiens | Pisum sativum

28
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2.4- HISTORY OF CLASSIFICATION

e The Greek phil 5 (384-322
BC) was classified organisms
into ups i.e., plants and animals.

® The Arab scholar Abu Usman Umer Al-
Jahiz (781-869 AD) described the
characteristics of 350 species of animals. He wrote a lot about the life of
ants.

e The Italian botanist Andrea Caesalpinia(1519-1603 AD) divided plants
into fifteen groups and called them genera.

e The French botanist Tournefort (1656-1708 AD) introduced the taxa of

class and species. @
15@%" D) created a
\ “ axaie kingdom, phylum,

e The Swedlsh biologist Carl

It was the earliest classification system in which all organisms were classified
into two kingdoms i.e., Plantae and Animalia. The organisms that can prepare
their own food (autotrophs) were classified in the kingdom plantae. On the
other hand, the organisms that cannot make their own food (heterotrophs)
were classified in kingdom animalia. According to this system, prokaryotes
(bacteria, archaea) and fungi were members of kingdom plantae.

Taxonomists found this system unworkable because many unicellular
organisms like Euglena have both plant-like (presence of chlorophyll) and
animal-like (heterotrophic mode of nutrition in darkqgigg@j of cell wall)

characteristics. So, a separate klngd%n m‘ organisms. This
@ rokaryotes (bacteria and

system also did not clea%the d

archaea) and eukaryote m\(‘
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(b) Three-Kingdom Classification Syste

Tt Sacbropee

In 1866, thé-.German zoologist\E
Protista for Euglena-like\o '

archaea) in the kin ~In this system, fungi were still included in the
kingdomw taxonomists disagreed about the position of fungi in
kingdom Plantae. Fungi resemble plants in many ways but are heterotrophs
which get their food by absorption. They do not have cellulose in their cell walls
but possess chitin.

In 1937, French

kingdom classification system. This system is based on;

® The levels of cellular organization i.e. proﬁ@é Id, archaea),
(el

uniceilular eukaryotic (Protigta) fa 1“ﬂ I eukaryotic (fungj,
plants and animca)l “ |
® The modes of n m otosynthesis, absorption, and ingestion.

On this basj s were classified into five kingdoms: Monera, Protista,
Fungi, Plan and Animalia. In 1988, American biologists Margulis and
Schwartz modified the five-kingdom classification of Whittaker. They
considered genetics along with cellular organization and mode of nutrition in

pProposed by Whittaker.

o e
ication Syster

In 1977, American microbiologist Carl Woese (1928-2012) added a taxon i.e,

domain above kingdom. He classified organisms into three domains e,

Archaea, Bacteria, and Eukarya. It was actually a division of the otes in
it

two domains i.e, Archaea and Bacteria. While all @O placed in a
single domain e, Eukarya. This_clasifi @ on the differences
between Archaea and Ba&%iigﬂ\@%

A\
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(a) 2-Kingdom System

I Kingdom
~ Animalia

(b) 3-Kingdom System

| Kingdom
| Animalia

Kingdom
‘Animalia

(d) 3-Domain System
Archaea Bacteria Eukarya

FIGURE 2.2: Different Classification Systems

2.5- DOMAINS OF LIVING ORGANISMS @ i’S\f\\

The following are the main charm‘m e domains of organisms.

1 Domam Arch -
These are thwyr\@:utwe organisms on Earth. They are prokaryotes but their

cell wall does not contain peptidoglycan but is made of various polypeptides
and proteins. Their rRNA (ribosomal RNA) resembles more to eukaryotes than
to bacteria. Their cell membrane contains unique lipids which enable them to
live in extreme environments e.g., hot springs, salt lakes, and acidic or alkaline
waters. However, they also exist in more common environments like soil and
oceans. Some archaea obtain energy from inorganic compounds such as
sulphur or ammonia. Their other groups perform photosynthesis but do not
produce oxygen.

WO . |
FIGURE 2.3: Diversity in domain Archaea
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environments ‘\m
extremely agidic’environments).
Zf.'_'_":_",Damam Bactena

This domain contains bacterla and cyanobactena They are also prokaryotes
The cell wall is made of peptidoglycan. They are found in all environments
including soil, water, air, and in the bodies of organisms. They are unicellular.
Many live solitary although some form chains, clusters, or colonies of cells. Most
are heterotrophic but some have chlorophyll and carry out photosynthesis. This
domain contains kingdom Eubacteria (true bacteria). Some bacteria cause
diseases. Many bacteria are beneficial e.g., decomposer bacteria play important

role in nutrient recycling.
t ycling “@Ya @

3. Domain Eukarya

The domain includes ﬂ& nd multicellular eukaryotes They have
complex eWﬂs ith nucleus and other membrane-bound organelles.
i

This domaity'contains kingdoms protista, fungi, plantae and animalia.

Bacterial cells are smaller than o Netive Arye-eé
Eukarya cells and have no chem|% apsu ohtain more complex

nucleus. extre @t structures.

B

WW “m 2.4: Three Domains
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2.6- CLASSIFICATION OF DOMA] Eu

Q
(a) Kingdom Protista “

Kingdom Protista ryotes | Certain protists are parasitic and cause
which are (eally r colonial or ! diseases. For example, Plasmodium
filame imple multicellular. Simple causes malaria and Entamoeba causes
multicellular means that they do not have . a type of dysentery called amoebic |
multicellular sex organs. There are three ' dysentery. '

types of protists. SRR

______________________________

[

of chitin. Slime molds and water molds are examples. @

FIGURE 2.5: Common protists
(b) Kingdom Fungi

This kingdom consists of fungi. They are e e
heterotrophic. Fungi get nutrients in 3 . Some fungi are used in the production

unique way. They do not ingest food like . of ‘bread, cheese and beer. An
animals and some protists. They absorb :" -éht’ibfictic, called penicillin, is derived |
food from decaying matter present in their from the fungus Penicillium,

surroundings. Fungi are eukaryotic and {_ SEE
have cell wall around their cells. Their cell wall is r@l@b@@m (a

Polysaccharide). Most of the fungi are m
smuts and molds while 3 few are upicel@|




| sooversy /|

Smut funglw adstbol- ~  Bracket fungi Sweet Tooth Fungl
FIGURE 2.6: Common fungi

(c) Kingdom Plantae

It includes plants which are eukaryotic, multicellular organisms with cell walls
made of cellulose. They are autotrophic and prepare food through
photosynthesis. All plants have multicellular sex organs. During sexual
reproduction, they form embryos. Asexual reproduction through vegetative

parts is also common. Examples are mosses, ferns, conifers and flowering
plants.

Moss Fern Conifer Flowering plant

FIGURE 2.7: Common plants
(d) Kingdom Animalia

This kingdom includes animals which are eukaryotic, multicellular and heterotrophic.
They develop from embryos. They ingest food and digest it within their bodies.
Vertebrates and invertebrates are included in kingdom Animalia.

.2‘7' STATUS OF VIRUS IN CLASSIFICATION

Viruses are ultramicroscopic creatures that are attijen o@@m living and
non-living. They are acellular i.eg are P cells and do not have

organelles. A virus co ‘\ﬂ‘ 4
protein coat. The etabolism. For the synthesis of their proteins
and to incwm%umber viruses become parasites in._organisms (plants,

34
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animals, and bacteria). Viruses are not included in the classification system
because they lack any of the characteristics of the three domains of life.

FIGURE 2.8: Two common viruses - Left: A bacteriophage (virus which attacks bacteria)
and Right; Influenza virus

aﬂd are also not included in classification
system. Prions are composed of protein only m
nd Viroids are compos of cir a ;

S e e N L B S

Table : C

haracteristics of the Domains and Kingdoms of Life

=pymee

= T

King Protist igi  Plantae  Animalia
Prokaryotic Eukallryo-ti'c Eukary'o'tic Eukaryotic Eukaryotic
. Absent Present Present Present ~ Present
_ Archaebacteria: polypeptides Present in Chitin Cellulose and Absent
~and proteins some, various other
Eubacteria: peptidoglycan types polysaccharides
Modeef - Autotroph or heterotroph Autotroph or Absorptive  Autotroph Ingestive

Nutrition heterotroph, hetero @©m heterotroph

or ‘ EW j
Muiﬁ\. Absent in all Q ﬁ@ Presentin  Present in all Present in
cellularity \\N‘[WU “ most most all

o
A
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Coronavnrus is a wrus, identxﬁed in late 2019 in Wuhan Chma It caused a pandemlc of_ ]

resplratory iliness, called COVID-19. The virus pr[marrly spreads thro iratory droplets
when an infected person coughs, sneezes, talks, o spread by touching |
: ;u:f_a_ces contaminated with thei - ver nose and mouth can help to

_prevent the spread of
shi:_!rtne-ss of breatt
some ' o severe resplratory problems, especnalfy in older adults and people
' w:th underlying health conditions. Washing hands frequently with soap for at least 20
seoonds or use of hand sanitizer with at least 60% alcohol can also prevent the spread of
dlsease Vaccination plays a crucial role in protecting from COVID-19. Vaccines help immune
system to recog nize and fsght the virus, reducmg the severity of the dlsease

A B AR e P R N T e I e S R S e e e o 2 g A e e SR ST R S MR P B R o

2.8- BINOMIAL NOMENCLATURE

The great Swedish biologist Carl Linnaeus was the founder of the system of giving
scientific names to organisms. The scientific name of an organism consists of two parts.

The first part is the name of the genus to which the organis gs. The second
part is the name of the species. The system of W organisms is termed
as binomial nomenclature. ‘1 @
Cag Nahiz > “Scientific Nama_s_ _
Allium cepa S

. Solanum tuberosum

- Solanum esculentum
'.;:_Apis cerana
Panthera tigris
Homo sapiens

Significance of Binomial nomenclature

® In binomial nomenclature, two organisms cannot have the same name.
The words of scientific name are taken from Latin Ianguage (spoken by
no country) so that no country Is favoured. The s name of an
@ em provides a

he language of a particular
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® Various regions have different names for the same organism e.g. the
common name of onion in Urdu is ‘Piyaz’ but in different regions of
Pakistan it is also known as 'ganda’ or 'bassal’ or ‘vassal’. In other

countries it has other sets of names. m
@og%d by the same
or 'dozens of plants with bell
ird" is used for crow as well as for raven.

® In some cases, several diﬁ‘ercgn -‘r-_;r

common name, e.g. ‘bl Q}
shaped flowers. Si

® Comm ‘have no scientific basis. For example; a fish is a
vertebrate animal with a backbone, fins and gills. But several common
names of ‘silver fish’, ‘cray fish', ‘jellyfish’, and ‘star fish’ do not fit to the
true definition of fish.

Rules of Binomial nomenclatura

The scientific naming of an organism is done in accordance with some
International rules. Some important rules of binomial nomenclature are:

1. For scientific naming, words are taken from Latin lang

2. Every scientific name has two pgrar@w&@a ways comes first
Q

followed by the spec

les na
O
3. Every scientific n %m ave to be unique because the same name
cannot ’Naming two different organisms.

4. The first part of the name ie. genus name should begin with a capital
letter. The second part of the name i.e. species name should begin with
small letter.

>. At the time of printing of a scientific name, it should be typed in Italics. .

6. When a scientific name would be hand written, two parts of it should be
separately underlined.




The groups into which organisms are classified are known a
ranks or taxa (smgular “taxon”).

The highest level of classification is the domain.

Living organisms are broadly classified into three domams_
Bacteria, and Eukarya.

The members of kingdom protista are unicellular or simple multlﬁ
organisms and have eukaryotic cells.

® Fungi are eukaryotic heterotrophic organisms w

® Plants are eukaryotic multlcglul @@ Sve multlcellula
organs. e
. ﬂ‘\};\@xg

® Animals are [ticellular heterotrophs whlch mgest faad
i zed cavities. ¢

ruses lack any of the characteristics of the three domams or Slx-\
of life; therefore, they are not included in the classrflcatle

The scientific name of every orgamsm conststs of_twa pa
of the genus and second is the name of lts spec:es. S

A. Select the correct answers for the following questions.

1. Which of the following taxonomic ranks represents the broadest rank?

a) Species b) Genus

) Kingdom d) Domain
2. Which characteristics is unique to orgamsms | @@@a?
o)

a) Cell walls made of pept:do
b) Presence of a nucleus
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Pt P
d) Lack of ribosomes c 3

o N/
. Which of thes% W@&& to bacteria?
a) Do not hav |
b) W peptidoglycan

¢) Mostare heterotrophic |

d) Have chlorophyll in their chloroplast.

. Which of these organisms belongs to the domain Eukarya?

a) Escherichia coli b) Yeast

¢) Coronavirus d) None of these

. Which of the following is a key characteristic that distinguishes eukaryotic

cells from prokaryotic cells?
a) Lack of a cell wall b) Presence of a nucleus

c) Absence of ribosomes | -d) Smaller size
. Which kingdom includes organisms that are primarily unicellular,

eukaryotic, and often heterotrophic?
a) Archaea S ®m&§©

¢) Fungi 2 lantae
. Why are fungi ophic organisms?
a) Have chijtir(n I
O
b) natrients

¢) Reproduce by spores

d) Cannot prepare food

. Why it is impossible to classify viruses within traditional biological
kingdoms?

a) They lack cellular structure and organelles.

b) They cannot perform photosynthesis.

c) They are smaller in size than bacteria.

d) They are parasites.

. Which of the following is the correct way for writing the scientific name of

humans?
a) Homo sapiens b
¢) Homo Sapiens o ‘ Sapiens
10.Which informatio c‘i\i@ ow-the scientific name of an

you
organism? Q
a) Kingdo b) Phylum and genus
<)

species d) Class and species
39
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Write short answers.

What are the seve

Write the tax ion and corn?
Whawmodiﬁerences between archaea and bacteria?
What are the shortcomings of the three-kingdom classification system?

Which kingdom includes organisms that are multicellular and
heterotrophic, and lack cell walls?
Enlist the distinguishing characteristics of fungi.
List the three domains that encompass all living organisms.

U Why cannot we classify viruses in any kingdom?

1. How does binomial nomenclature facilitate clear communication about
organisms across different languages?

C. Write answers in detail.
Discuss biodiversity and its significance in maintaining the Ith of

ecosystems. @ @@
Explain the importance of classiﬁgat'a i aﬂ how it helps us

sht"orgahisms.
Describe the Linna assification in detail, stating the seven
taxonomic g Felationships.
Com contrast the domains Archaea and Bacteria, focusing on their
key characteristics. | |
Describe the diagnostic characteristics of the four kingdoms within the
domain Eukarya.

6. Discuss the challenges of classifying viruses within the traditional three
domains of life,
Explain the rules and guidelines for suggesting scientific names to
erganisms.

D. Inquisitive questions.
1. How might placing an organism in the incorrect taxonomic group

Ioc{@@ to

pomial

affect conservation or scientific studies?

2. Imagine you discover a new organism. What st@ﬁ

classify and name it according tp% ii a

nomenclature?




