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FOREWORD

The National Currieulum Framewark (NCF) 2005, recommiends that elitidren’s 1fe at sehool
must be Hnked (o their life ontside the school. This principle marks a depariure from the
legacy of bookish learnng which continiaes to shape our systeom and causes a gap between
thie school, home and community. The syllabil and textbouoks devotoped on the basts of NCF
slgrilfy an atlempt (o mplement this basie tlea. They also altempl to discourage rol learning
aml the maintenance of shiarp boundaries between different subject areas. We hope these
measures will take us sipulleantly farther in the direction af a child-centred system of
education oullined tn the Nattonal Pollcy on Education [1986).

The suecess of this ¢ffort depends on the steps that school prinetpals and leachers will
take to encourage children to roflect on thetr own leaming and to pursue imaginatveactivities
And quesitms. We must reeognise that, gven space, dme and freedom, children genenite
new knowledae by engaging with the mformation passed on to them by adults Trosting the
prisiTibed lextbook as the sole basis of examttiaion 1sone of the oy reasons whiy other
resaurces amd siles of leaming are (gnored, Incufeating creativity and mitiative s possibie
if we pereetve and treat children as participants in leamning, pot.as meoeivers of & Oxed body
ol knowledge.

These atms mply constderable change tn sehool moutines and maode of Amctiontng
Flexihility in the dally (ime-table 15 a8s necessary as fgonr in implemeniing the anoual
calemlar so thal the required number of leaching davsare aoiually devoted to teaching. The
methods used for teaching and eviaduation will 4lso determine how cfeotive this textbook
proves o making chilldren's U al schiodl a leappy experlencs, ratlier Qo a source dff
stress or boredom. Svitabus destgners have ted Lo address e problem of eurricular burden
by restmucturing and reorienting knowledge al differen stages with greater constderation
for chld psyehology and the time avallable for leaching. The texthook atlempts (o enbanee
ts endesvour by giving higher priority amd space to oppartunities for contemplation and
wondering, discussion o small groups, anid actvitles regquinng hands-on experienco.

The Nattonal Councll ol Educationa) Research amd Traimntng (NCERT) appreciates U
hard work done by the texthonk development committive responstble for this book. We
wisll Lo thank the Chatrperson of the advisory group th setence and mathemiatics,
Professor J.V. Narlikar and the Chief Advisor for this book, Professor K. Munmlidhar,
Pepartment of Zoology. University of Detht, Dellt jor guiding the work of this commitiee.
Several teachers contmbuled Lo the development ol this lexthook. We are graleful 1o Lhetr
princtpals for making this possible. We are tndebted o the msitutions and orgamautions
which have generously permitied us to'drawupon thelr resourees, matenal and persormel.
We are espeoially gratefl o the members of e National Montloring Comumutlee, appotnded
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by the Department of Secondary and Higher Edvcation. Mintstty of Human Ressurve
Development under the Chiatrmanship of Professor Mrinat Min and Professor G.P. Deshpande,
for their valtable tme and contribution,

As an organisation cominitied lo systemic refirm amd continumis imp o e

quality of its produsts, mmmmmmmﬂwﬂmwh@wﬂimuw
tndertake furilier revision and reflnement.

He:wnunn s ,' Nmmmﬁhmmmmni




RATIONALISATION OF CONTENT IN THE TEXTBOOK

I view of the COVID-19 pandemic, 1t s tmperative o reduce eontent load on students, The
Nutional Education Policy 2020, also emphastses reduetng the content load and providing
opportanities for experiential learning with creative mindset. In this backgroumd, the NCERT
has underiaken the exervise (o ratlonalise (e extbooks across all classes. Learning
Chiteomes already developed by Lhe NCERT acrmss classes Have been aken into considesation
i this exercls=e,

Contents of the textbooks have been rationalised in view of the following:
o Overlapplng with similar content theluded I oller subject areas tn the same class
= Stimlhir corilent mehded i the lower or hilgher cldass I the same sulsject
* Dnmculty lovel
* Contend, which 15 eastly accessible fo students withou! much intervenittions from
leachers and can be learned by olilldren through self-learning or peer-learming
= Confent, which s trrelevant in the present contoxt

This present edition. is a reformatted version afier carmying out the changes given above.
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PREFACE

Biolpgy 1s the study of e m ts entirety. The growth of Blology s 3 natural solence during
the last 1000 years ts nteresting from many potnts of view. One fealure of this growth is
changing emphasis. ntlally #t was description of He ferms. (dentification, pomenclature,
classification of all recorded Iiving forms enjoyed the attenton of scienists for a lang Lme.
Dieseription of thedr Habiials and (in the case ol antmals) their bebaviour was thelided o
this staudy. In later years, (he foous was plysiology and tnlernal morphiolpgy or analomy.
Darwintan ideas of evalution by natural seleetion changed the perception compietely. Classtoal
descriptive and clucless hiology fonmd a theoretical framework (o the evolutionary theoary of
Darwin.
In1 the ntneteenth and twentleth centures, Physies and Chemistry were applicd to Blology

and the new sctence of Blochemistry soon became the dominant fice of biology, On one hae
B!ocm:lmmywzrsmtqammgmm Phvstology, horoming almes! synopymous with i, On the
ather band 1t gave rise to Stroctursl Biology (structire of blomacremolecules), originally called
Modecular Bolosy, The work of Dernial, Pauling. Watson and Crck, Hodokms, Perutz ind Kendrow,
Ixdbmick, Lura, Monod, Beadle ansd Tatoom, Loderberg, Brennes, Benzer, Nirenberg, Khorana,
Moiintock, Sanger, Cohien, Boyer, Kornborgs (fsther and son), Lder, Ghambeon and searms of
others bronghi o amnd established a modermyversion of Moleoular Biology dealing with Hie
processes df molecular Tevwr].

Physirs amnd Chemistry domingted pubilic percepton of science for a long time.
Deayioclay We of man was 1t1ﬂillrnf.‘ul-by_dmﬂ|:r'[mﬂ5 i Physies, Chemistry and thetr respect ve
mamufacturing indusitics. Slowly and steadily, Blojogy. not to be left behingd, demanstirated
s uttiity for human welfare. Medical practice. nspméltv'dmgnmm grect revolutlon and
e newly emerging blolechinedogy atid 1S sucoess storles miade the presence of lology el
by the comimon man. Patent laws roughtChislogy thio political domain and commerctal vatie
of blology becamse shvious.

For more than a cenfury, classical and so-called reductionist Biology fomghl artiiical
ballles, The facl is both are tmportant. Ecology broughtl th synibests of bolh approsclies
andl emphasised integrated understanding of binlogy. Form and process are both equally
tmporianl. Systems blology, using mathemalical tools, 1s bringing aboul & modern synthests
ol both the aspects af Biclogy.

The Class X1 and XII textbooks in biology essentially were (o reflect these threads of
Liolagical Hhunehil. While e Cliiss X1 boolc deall with morplology, Exonomy, malecalas and
collular a.u;lmn-nr'pti;,rsmlng?. the Class X1 book deals with the plysioloigesl process of
reproduiion i Qowering plants and bumans, the princtples of imhentanes, the nature of
gemefic material and s functon. the coniributions of bology to buman wolfare, basic
principles of blotechinologlizal provesses aiid ihelr appllcatlons and achileverents. The
Cliass X1 book also relates genes (o evolution an one hand and presents ecologieal nleractions,
Biehtaviour of paputations aml ecosvstems on the other. Most impaortant, the guidelines under
NCF-2005 have been followed tn letter and spint. The total learning joad has been roduced
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considerably and themes ke covivenmental lssues, adolesoenl problems and reproductive
health have been deall with 1n some delatl. Sindied together. the class X and class X
texibooks o Miology wonkd enable the stident to —
M become familiar with the diversity of Dlologleal material.
() apprectate and betteve in e Darwinim evolutionany process exhiibited by e iving
workl .
(i mnderstand ihe dynamic state of tconstiinents of ving bodies, Le., metsbolic
basts of all physiolygeal processes in plants. antmals amd mtcrobes.
{v] Tealise the structare and fnellon of genetic material i direciing the'mlerled
phenotype pattern as well 85 a medialor of evolullonary process,
v) appreciate the profound contribiiions of biology to himan wellare.
ivi)  Teflect on the phystoo-cheminal basts of living processes and at the same Hime
realise the Tmitaton of reductionisin i understaridmg behaviour of organlsms.
i) expertence the hmbiing effivt of this realisation tat all lving organlsms iare
Telated to each other by virtue of shared genetic material.
fvitl)  Tealise that blology ts the story of the strimgle of Iving oTganisms 07 existence
and survival.
One may notloe a perceptible change i the writing style. Most of the chaplers are written
i an easy dislogne style engsging the student coustantly while some chapters are in (he
form of eritical comments on the subject matier A number of guestions have been provided
al the end of eachi chapter though answers Lo some fray not be found o the fex). Stadents
have to ead supplementany materlal, upon advise [rom the teacher, 1o answer such questions.
1 am thankiul (o Professor Krishm Kumar Direclor NCERT; Professor 6. Ravindra, Jatnt
Director, NCERTand Professor Hukum Stngh. Head, DESM, NCERT for constant support. |
must place an record my deep approcation for Dr B.K Tripathl Reacer, DESM. NCERT [or
his relenliess efforls as coordinalor in bringtng out the Blology lextbook for both the
Class Xt and X3 A the members of e development leam, the experts and reviewers, and
the sehool leschiers have soutributed enommously i the preparation of this book. | thank
them all. | am indeed highly thankful to the members of monttoring commiitee constinted
by Mitistry of Hurman Resource Developmesit fr el valuable observation that Livlped n
the mmprovement of the book &l Lhe linal stage. The book ts prepared Keeping (o mind (he
gideltnes of tie NOF-2005 espectatly (he craphiasts on reductng the erming loacd, We hope that
the book would meet the expectations of all the stakeholders. All suggestions lor further
Improvenmoent dre always welcomoe.

. Mupaems
Department of Zoology Chief Advtsor
Universily ol Dellil Diology Textbook for Class X1
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