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Ernst Mayr
1804~ 2000

Horn on 5uuly 1904, 1n Kemgplen, Getmany, Eimst Mave, the
Harvand University ¢volullonary hiologist who has been catied
“The Darwin of the 20" contury', was one ol the 1000 greatest

sclenlisis of a1l thywe. Mayr jolired Harvard's Facully ol Arls
ari] Selences i 18653 amd relired (00 1975, assuming thie tie
Alexander Agnsstz Prafessor of Zoology Emertius. Thronghont
his nearly 80-year carecr, his research spanned orotthology,

taxonomy, zoogeography, evelutlon, systematics, and the

listory @nd philosopiny of bolegy, He almoest singlo-handediy
made the origin of specles diversity the central question of
evilutionary bitlogy thal 1t 1s tday. He also ploneered the
currenily accepled delinition of a blologleal species, Mayr was
awarded the three prizes widely regarded as Lhe tripde crowen of
blology: tie Balxen Prive tn 1983, the mlermatlonad Prize for
Biolegy in 1994, and the Crafoord Prive in 1999, Mayr died al

theage of 100 10 the vear 2004.
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CH.APTER 1

TI{E LIVIN G WORLD

How wonderful ts the Iivinge world ! The wide range of ving types 1s
amazing, The extraordinary habiiats in which we find living organisms,
be 1t cold moumaing. dectduons forests. oceans, fresh water lakes, deserts
ar hiol springs, leave us speechless, The beauty of a galloptng horse, of
the migrating hirds, the valley of flowers or the attacking shark evokes
awe and i deep sense of wonder, The ecological confliet and couperation
among membersofl & population and among populations of a comrnunity
or =0 e niolecular trallle liside a2 cell make us deeply relléct on—whial
indeed 15 U7 This question hias two mphicit guestions within ik The first
ts a technical one and seeks answer (o what Uving 1s as opposed to the
non-living. and the second 15 a phtlosophical one, and seeks answer 1o
whial the purpose of life 1s. As sclentists, we shall not atlempl answertng
the second guesiion, We will ry Lo reflect on —whal 1= living?

1.1 Divemsiry ix T8 Living WorLn

[ you look around you will see a large varlely of iving crgantsms, be 1L
pollel plants, insects. birds, your peis or other animals and planis. There
are also several organisms Lthal vou cannol see with your naked eye bul
they are all around your. If you were Lo tncrease the area that you make
cheervatlons . the range and varlely of orpanisms thal vou se woilld
increase, Obviousiy, I you were Lo visit a dense [orest. you would probabily
see a miuch grealer number and Kinds of iving organtsms tn il Each
different kind of plant, amimal or otganism thasl you see, represents a
spectes. The number of species that are known and described range:
between 1.7-1.8 million, This refers o blodiversity or the rumber and



types of orpanisms preseal on carily. We should remenmber Here that as
wi explone new areas. and even old ones, new organisms are continuoaly
being idenitfed.

As staied eariier, there are mitlions of plants and animals in the world;
wr lmow the planis and animals in sur own area by Lhelr local names.
These local names woukd vary [rom place (o plice, even witliin & country.
Probably yvou would recognise the confusion that would be created iwe
did not ind ways and means to talk to each other. to refer Lo organisms
weare iatkingaboul.

Hence, there 18 atieed to standardise Uhe naming of Uving organisms
such thil a particular orgatitsm 1s known by Lhie same name all over the
world. This process 1s called nomenclature. Olwviously, nomenclature
of fiamtng 1s only possthle when the organtsm is descrihed comrect by and
we know to what orzanism Lhe name is altached (0. This is identification.

In vrder Lo factlitate the study, pumber of sclentisis have established
procediires (o assign a sclenttfic name o each known organtsm. This is
arceplable to biologsts all over the world. Forplants, scienttfic names are
hased on agreed principles and critena. which are provided in lntemationa!
Code for Botanical Nomenctature (I[CBNJ. Yeu may ask. how are animals
nanied? Antmal laxonemiists have evolved International Code of Zoological
Nomenclature {ICZN). The sclenitlic names ensure thal each organtsin
has only one name, Description of any organtsm should enabile the people
{in amy parn of the world) to amive at the same name. They also ensure
Lhat such a name lias not bisen ased or any olher known organlsim.

Biologists [ollow universally accepled prinetples (o provide scienltific
names lo known organisms.  Each name has two components — the
Generic name and the specific epithst, This system of providing a
name with two componenis 1s calied Binomial nomenclature. This
narning system giveni by Carolus Linnaeus 1s helng practised by biologists
all over (he warld, This naming system using a lwo word formal was
found conventent, Lel us take the example of mango to understand the
way of providing scteniific names betier. The sclentific name of mango 1s
written as Mangifera indica Let us see how il 1sa binomdal name. In this
nanie Mang{fera represenls the penus while indfoa. s a particular species,
ora spectfic epithel. Other universal Tules of nomenclature are as ollows:

1. Blological names are generally tin Latin and wrilten in flalics
They are Latinised or dertved from Latin trrespective of their
origin.

2. The first word in a blolpgical name represents the genus while
the second component denoles the spectllc epithel.

3. Both the words in a Mological name, when handwrnitien, are
separately underiined. or printed in ftalics o indicate thetr Latin
arirn,
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4. The first word denoling the gennus slaris with a capiial lelier
while the spectfic eplhel starts with a small leller, Il can be
thustrated with the example of Mangifera indica

Name of the author appears afier the spectfic eptthet, Le,, at the end of
the biologeal name and Iswrtlen nan abbrestated lorm. e.g , Mangifera
indica Linm. 1L indieates Lthal Uis spectes was flrst described by Linnaens.

Since 1l 15 neary tmpossible (o study all the Uving organisms, 1015
necessary Lo devise some means (o make this possible. This process 15
classification. Classificaiton ts the process by which anything is grouped
inlo converdent categories based on some eastly observable characters,
For example, we easlly recognise gronps sucll as plants or antmals or
dog=, cats or msecls. The mamenl we wse any ol ese lenms, we associale
certain characters with the organtsm (n that group. Whal image do you
see when you think of a dog ? Obviously, each one of us will see ‘dojs’
and not ‘cats’. Now, tf we were to think of “Alsattans” we know what we are
talking about. Simtlarly, suppose we were {0 say ‘mammals’, you would.,
ol course, think of antmals witli external ears and body hale Likewise, In
planis. ifwe Lty (o laik of Wheal”, the plelure in each of gur minds willbhe
ol wheal planis. nol of rice or any other plant. Hence, all these - ‘Dogs’,
‘Cats. Mammals', ‘Wheat', ‘Rice, "Planis’, ‘Animals’, ele., ame convenient
categories we use (o study organisms. The scleniific term for these
calegortes is taxa. Here you musi recognise that iaxa can ndicate
calegaries al very different levels. 'Planls’ - also [orm a taxa: "Wlicat 1s
alsoa taxa. Simtlarly, ‘animals’, ‘mammals’, 'dogs’ are all [axa - but you
kmow that a dog ts 2 mammal and mammals are animals, Therefure,
‘anmimals’, ‘mammals’ and 'dogs’ represent (axa at different jevels,

Hence, based on characieristics. all living: organisms can be classified
into different taxa. This process ol classtiication |1s taxonomy. External
and Irlernal siructure. along witlh the strueture of cell, developmenl
process and ecologteal information of prgantsms are essenttal and form
the basts of modemn taxenomic stuidles,

Hence, charactensation., identification. classtfication and nomenclature
are Lthe provesses thal are basic (p laxonomy.

Taxonomy 15 nol someihing new. Human belngs have always been
interested 1n knowing maore and more about the vanous Kinds of
organisms, pariicularly with reference o Lheir own use. In carly days.
human beings netded (o fnd sources for thelr basike needs of food, clothing
and shelter. Henee. the earliest classifications were hased on the uses'of
varous organisms.

Human beings were, sliice long,. fol only interesicd In knowing more
abont different Kinds of arganisms and thetr diversitles, bul alse the
relattonships among them. This branch of study was referred 1o as
systematies. The word systematics 1s dertved from the Lattn word
‘systema’ which means systemalic armangement of organisms. Linnaeus



used Systema Nalurae as the  Uile of his publication. The scope of
syslanatics was later enlareed (o include dentification, nomenclalire
and classtficatlon. Systemalles takes into account evolullonary

relationships between orgamsms.

1.2 Taxowomnc CATEGORIES

Classtlicalion 1s nol a single slep process bul tnvolves lemchy of steps
in which each step represents a rank or calegory. Stnee the category s a
part of overall laxonomic arrangement, 101s called the taxonomic category
and all calegortes logether consttute the taxonomic hierarchy. Each
calegory, referved o as a unit of classification, in [@Ecl, represenis a rank
and s commoniy termed as taxon (pl.. taxa).

Taxonomic calegories and hierarchy can be hisiraied by an example.
Insecis represent 2 group ol orpanisms sharng common features lke
three patrs of jolnted legs. [Lmeans Insects are recognisable concrele
ohbjects which can be classified. and thus were given a rank or calegory.
Can yon name other such groups of orgamsms? Remember, groups
represent category. Category further denotles runk. Eacli rank or taxon,
m f@ct, represents a untl of classification. These laxonomic groups/
caleguries are distinet blological entities and nol merely morphological
AEETCLALlES.

Taxonomical siudies of all known organisms have led (o the
developriient ol comimon categortes such as kingdom, plivium or division
for plants), class, order, family, genus and species. All organisms,
ieluding these m the plant and antmal kingdoms have species as Lhe
lowest category. Now the question you may ask s, how Lo place an
organisim n various categorles? The basic requireiment is the knowledge
of charmcters of an individual or gmoup of organtsins.  This helps ih
identtfying stmtlarittes and dissimtlaritlies among he individuals of the
same kind of organtsms as well as.of other kinds of organtsms.

1.3.1 Specles

Taxonomic sindies consider a group of individual organisms with
Sundamental similarities as a spectes. One should beable to distinguish
o specles rom Lhe other closely Telaled species based o e distiiel
morphinlogical differences. Let us consider Mang(fera indica, Solanum
tuberosum {potaio) and Panthera teo (o), All the three names, tndica,
tuberosum and leo, represent the specific epithets, while the first words
Mangifern. Solanum and Panthera are genera and represents another
higher level of taxon or calegory. Each genus may have one or more (than
one specific epithels representing different organtsms, bul having
morphological simitarities. For example, Panthera has another specific
eplthet called Lgris and Solanum Includes species ke nigruom and
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mglongena. Human betngs belone o e spestes sapiens which (s grouped
in the genus Homo, The sclentific name thus, for hiuman being. 1s wrillen

as Homp sapfens,

1.2.2 Genus

Genus comprises a group of related species which has more characiers
n commean {r companison (o specles of other genern:. We can say that
genera are aggregates of closely related species. For example, potato and
brinjal are two different spectes bul bolh belong io the genus Solanum.
Lion (Panthera leo), leopard (P pardius) and tiger (P Haris) with several
cotamon features, are all species of e genus Panthern. Thits genus differs:
from another genus Felis which includes cals.

1.2.3 Family

The next category. Family. has a group of related genem with stil] less
muamber of similarities as compared to genus and spectes.  Families are
charactentsed on the basts ol both vegetalive and reproductive leatures of
plant species, Among plants for example, three different genera Solanum,
Petuntaand Datura are placed in the famtly Solamscese, Among animals
for example, genus Panthera, compristng o, Uger, leopard s pul along
with genus. Felis (cats) In the famtly Felidae: Stmiflariy. (f vou observe the
[eatiures of a cal and a dog. you will flnd some stotlariies and  some
differenices as well. They are separaled tnioiwo different families - Felidae
antl Canidae, respectively.

1.2.4 Order

You have seen earbter that calegontes like spectes, genus and (amtlies are
based onr a number of similar characiers.  Generally. order and other
higher taxonomic categories are identificd based on the aggregates of
characiers. Order being a igher calegory. 18 the assemblage of [anitlies
which exhibit & few stmitlar characters, The simtlar characters are less in
mumber as compared Lo different genera Included i a family. Plant
familles ke Convebnuiaceas, Solanaccae are Included in the order
Polymoniales mainly based on the Noral characters. The antmal order,
Carritvorm, Includes families ke Felidae and Cantdae.

1.2.5 Class

This category Includes related orders. For example. order Primata
comprising minkey, garilla and gibbon is placed in class Mammalla along
with erder Carntvora that tncludes antmals Uke Uger, cat and dog. Class
Mammala has other orders also,

1.2.6 Phylum

Classes comprising antmals like fishes, amphiblans, repilles, birds along
with mammals constfule the next higher calegmry called Phylum, Al
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these, hased on the common features [ike presence of notochord
and dorsal hollow newaral system. are ncluded m phylum
Chordatna. In case of planis. classes with a few stmilar characters
are assigned Lo a higher category called Division.

1.2.7 Kingdom

All antmals belongtng o vartous phyla are asstgned Lo the
highest category called Kingdom Antmalis in the classification
system of animals: The Ringdom Plantae, on the other hand, 15
distincl. and comprises.all planis [rom varlous divisions.
Henceforth, we will refer Lo Lhese lwo groups as animal and
plant kinsdoms.

The taxomomin categories (rom species o Kingdom have been
shown 1n ascending order starting with speclesin Figure 1.1,
These are broad calegories. However. laxanomists have also
ieveloped sub-catégories m this lerarohy to faeilltate more
sount and scleniiic placemeni of various axa

Look at the erarchy in Figure 1.1 Canyon recall the basts
of arrangement? Say. for example, as we go higher from specles
o kngdom. the number of common charscteristics goes on
clecreasing. Lower the taxa, more are the characteristies that the
memberswithin Lhe taxon share. Higher the category, greater is
the diilleully of determitning the relationshilp (o other Laxa al the
same level, Henee, Lhe problem of classification becomes more
complex.

Table 1.1 Indicates the laxonomic categories o which some
cotmon arganisms like houssly, man, mange and wheal belong,

Tasie 1.1 Organlsms with their Taxonomic Categories

Common Blologicai  Genus  Family Order  Class Phytum/

Man Homo sapigns Homa Hominidme Pommta  Mommaiin Chordntna

Hotaefly  Muson Musma  Muscidae Mplera  Insoets Arthropesda
S : .

Mango  Mangifera Mangifern Anacardiaceac Sapindales Dicotyledonoe  Anglospermae
inlica

Wheat  Trificum Triticurn Ponoear Poales  Monocotyledonoe Amsiosperme
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Soumary

The vingworld 18 vich tn variely. Millions of plarils and animals have beéen
identified and deseribed but a large number stil rematns unkaown, The
very range of oreantsms tn lerms of size, colour, habitat, physiologieal and
niorphologieal fealores make us seek the defintne characterisites of Uving
engamsms. Inorler o Bactlitale the study ol kinds and diversity ol organisms,
biologists have evolved certatn males and principles for dentification,
nomernclature amd classification of organisms. The branch ol knowledge
deéaling with these asperts IS refermed Lo &8s taxonomy. The Exonomie stidies
of vartous spectes of plants and anfmals are useful m agrculture, forestry.
indusiry and in general for knowing our bio-resources and thedr diversity.
The basics of @Exonomy ke (dentiDeatton. naming and cassificallon of
organisms are universally evolved under intermational codes, Based on the
resemblances and distinet differences, each organtsm s identified and
as=igned a correct scenlifle /bilological name comprising (o words as per
the binomlal systemn of nomenclatiire. An organism represents/occuples a
place or position tn the system of classtficatton. There are many categories/
ranks and are generally referred Lo as taxonomile calegories or laxa. All the
calegones constitule a taxonomie herarchy,

Ema;ns

L. Why are Iving organisms classified?

2 Why are the classification systems changing every now and then?

3. What different criteria wonld you choose to classtly people that you
el ollen?

4. Whal dowe learn from tdentileattion of individuals and populations?

5. Given below 1s (he scleniific mame of Mangn, [dentify the commectly
Written name.
Manugifera Indica
Mandgtfera ingtea

6. Define & taxon. Ghve some examples of 1axa al different hterarchical
lovels.

7. Cuan you identfy the correcl sequenice of laxonomicsl calegories?
{a) Scies  —p  Order —+ Phyvium —»  Kigdom
{h Gerius —»  Spectes —»  Order —  Kinglom
i) Specles —s  Gonns —=  {der —+  Phytum

B, Try Lo eodlect all the currenily acceplid meanines lor the wort ‘species”,
Diseuss with your teacher the meaning of spedles 1o ease of higher
planis and animats on one hand, aml bacteria on the other hand.

9, Define and understand the following terms;
i1 Phytam (1) Class (i) Family (iv] Order [v) Genus

10 Hustrate the faxonomical hersrehy wilh saitalde ccamples of a plant
anil an antmal.



