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FOREWORD

The National Curriculion Frameworlk (NCEF) 2005, reconimends that childrens life at school must be
linked 1o their lile ouiside the school. This principle marks a departure rom the legacy ol bookish
learning which continues to shape our system and causes a gap between the school, home and
cormmurily. The syllabi and textbooks developed on the basis ol NCTF signily an allemnpt o irnplemcent.
this basic idea. They also atlempt o discourdage role learning and the mainienance of sharp boundaries
between different subject areas. We hope these measures will take us significantly further in the
dircelion ol a child-cenired sysicm ol cducaiion outlined in the Natonal Policy on Rducation [1986).

The success of this effort depends on the steps that schoel principals and teacherswill take to
ercourage children o rellect o their own learning and (o puarsue insgginative activilies and gquesiions.
We must recognise that, given space, tine and freedom, children generate new knowledge by engaging
wilh the informeaiion passcd on o themn by adalis. Treating the preseribed (extboolk as the sole basis
ol examinaiion is one of the Key reasons why other resources and sites ol leaming are ignored.
Inculcating creativity and initiative is possible if we perceive and treat children as participants in
learning, nol as receivers ol aixed bhody ol knowledge.

These aims imply considerable change in school routines and mode of tunctioning, Flexibility
i the daily tme-table is as necessary as vigour inimplementing the annaal calendar so that the
required number of teaching days are actually devoted to teaching. The methods used for teaching
and evaluation will also determine how elfective this lexthook proves lor making children’s life al
school 4 happy expericnee, ralhier thar a souree ol stress or boredorn., Syllabus designers have rhicd
1o address the problem of curricular burden by restructuring and reorienting knowledge at different
slages with grealer consideration for child psychology and the tme available for (caching, The
texthook attempts to erthance this endeavour by giving higher priority and space to opportunities
[or conlemnplation and wondering, discussion in small groups, and aciivities reguiring hands-on
experience,

The National Council of Educational Rescarch and Training (NCERT) appreciates the hard
work done by the textbook development committee responsible for Lthis hook. We
wish to thank the Chairperson of the advisory group in science and mathematics,
Prolessor.J.V. Narlikar and the Chicel Advisor lor this hook, Professor K. Muralidhar, Depariment of
Zoology, University of Delhi, Delhi tor guiding the work of this committee, Several teachers contributed
Lo the developrnent ol this textbook. We are gratelul 1o their principals lor making this possible. Woe
are indebted to the institutions and organisations which have genercusly permitted us to draw
upon their resonrees, malerial and personmel. We are especially gratelal (o the meoemnbers ol the
National Monitoring Cornmiliee, appointed by the Departnent ol Sceorndary and THgher Tdoestion,
Ministry of Human Resource Development under the Chairmanship of Protessor Mrinal Miri and
Prolessor G.P. Deshpande, [or thedr valuable tme and contribution.

As an organisation committed to systemic reform and continuous improvement in the quality
olils products, NCERT welcomnes commmoernts arnd suggestions which will enable us 1o nnderiake
further revision and refinement.

Dyirector
Nesw Delhi Nalioral Council ol Bducation:al
20 November 2006 Research and Training



PREFACE

Biology is the study of life in its entirety. The growth of biclogy as a natural science during the last
1000 yvears is interesting from many poeints of view. One teature of this growth is changing emphasis.
Iniitially il was descriplion ol e forms. Identilication, nomenclatare, classilication of all recorded
living torms enjoved the attention of scientists for a long time, Description of their habitats and (in
the case of animals) their behaviour was included in this study. i later years, the tocus was physiclogy
arnd internal morphology or aratomy. Darwinian ideas of evolution by natural sclection changed
the perception completely. Classical descriptive and clueless biology found a theoretical framework
in the evolutionary theory of Darwin,

It the nincteerih and tsenticth conturies, Physics and Chemistry woere applicd to Biology and the
new scicnioe ol Biochemistry soon became the dorminant. Lace ofbiology, O one hand Biochemistry was
integrating with 'hysiology, hecoming almost synonymous with it. On the other hand it gave rise to
Sirmctaral Biology [stracihare ol biomacromolecules). originally called Molecenlar Biology., The work of
Dernal, Pauling, Waison and Crick, TTodgkings, Peruty and Kendrew, Delbruck, Laria, Monod, Beadle
and Tatiun, Lederberg, Brenner, Benzer, Nirenberg, Khorana, Mclintock, Sanger, Cohen, Bover, Kornbergs
(tather and son). Leder, Chambon and scores of others brought in and established a modernversion of
Molecular Diology dealing with lile processes al molecular level,

Physics and Chemistry dominated public perception of science tor a long time.
Daytoday lite of man was influenced by developnients in 'hysics, Chemistry and their respective
marfacioring industrics. Slowly and steadily, Biology. niolio be lellbehind, demonstraied its utiliy
lor human wellare. Moedical practice, especially diagnostics, green revohution and the newly crnerging
biotechnology and its success stories made the presence of hiclogy felt by the common man. Patent
laws brought biology into politcal domain and cornmercial value ol biology bhecame obvious.

TFor mare than a cenltury, classical and so-called reductionisi hiology lought artifical baitles.
The fact is both are important. Ecology brought in svnthesis of both approaches and emphasised
integraled undersianding ol biology. Tormn and process arcboth cgually itnporiant. Systems biology,
using rathematical tools, is bringing about a moderm synthesis ol bhoth the aspeets of Biology.

The Class Xl and X1 texthooks in biology essentially were to reflect these threads of biclogical
thought. While the Class Xl book dealt with morphology, taxonomy, molecular and cellular aspects
ol physiology, the Class XIT hook deals with the physiological process ol reproduction in Jowering
plants and humans, the principles of inheritance, the nature of genetic material and its function,
the contributions of biology to human welfare, basic principles ot biotechnological processes and
thoirapplications and achicvernenis, The Class X1 hook also relates genes (o evolalion on one hand
ard presenis coological inderaciions, behaviour ol populations and ceosystems on the other. Most
important, the guidelines under NCF-20050 have been followed in letter and spirit. The total learning
load has bheen reduced considerably and themes like cowviroranental issuces, adolescent problemns
ard reproductive healil have been dealt wiib in some detail, Studicd wgether, the elass XD and
class XII textbeooks in Biology would enable the student to —

(] become tamiliar with the diversity of biological material.
(ii] appreciaie and beliove in the Darwirian evohationary process exhibited by the living world,



{iiif understand the dynamic state of constituents of living bodies, i.e.. metabolic basis ot all
physiclagical processes in plants, animals and microbes.

ivl  realiscibce strociore and ~oanetion of genelic material i direciing the inherited phenotype
pattern aswell as a mediator of evolutionary process,

v) appreciate the profound contributions ot hiology to human weltare.

(vi) reflecton the physico-chemnical basis ol Hving processes and at the same Gme realise the
limitation of reductionism in understanding behaviour of crganisms.

(vii)  experienice the humbling eftect of this realisation that all living organisms are related to
cach other by virtue ol shared genetic material.

(viiil  realisc thal biology is the story of the stmggle of living organisins [or existenee and

survival,

One may notice a perceptible change in the writing style. Most of the chapters are written in an
easy dialogue style engaging the student constantly while some chapters are in the torm of critical
comnmenis an the subject matler. A runboer of gquestions have been provided at the end of cach
chapler though answoers (o some may 1ol be found in the text Stadenis have wo read sapplemoentary
material, upon acvise from the teacher, to answer such questions,

I am tharkhal (o Prolessor Krishna Kumar, Direclor NOERT: Prolessor G, Ravindra, Joinl THirecior,
NCERT and Prolessor TTukum Singh, ITead, DESM, NCERT lor constant support. T st place on
record my deep appreciation for Dr B K. Tripathi, Reqder, DESM, NCERT tor his relentless efiorts as
coordinator in bringing out the Biclogy textbook for both the Class Xl and Xll, All the members of the
developmenticam, the experts and revicwoers, and the school teachoers have cornributed ernormmoasly
in the preparation of this beek, | thank them all. | am indeed highly thanlktul to the members of
monitoring committee cornstituted by Ministry of Human Resource Development for their valuable
observalion thal helped in the improvement ol the ook at the linal stage. The bhook is preparcd
keeping in mind the guidelines of the NCT-2005 cspecially the crphiasis on reducing the learming
load. We hope that the book would meet the expectations of all the stakeholders. All suggestions for
[frther itnprovernent are always woelcomie,

KM Linar ar
Departmoent ol Zoology Chief Aduvisor
University of Delhi Biology Texthook for Class XI1I
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5.3.4 allady 22 e Golataimo (Polygenic inheritance)
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UUA Leu | UCA Ser | UAA Stop |UGA Stop |A
UUG Leu | UCG Ser | UAG Stop| UGG Trp |g
CUU Leu | CCU Pro | CAU His [CGU Arg (U
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Revolution} @@am [aowomymdndlenmm;.

9.2 (TU('IUénJﬁ'ﬂnJC}EImo (Plant breeding)

DTN dhlomllmilolenns Boja\dome D NERUEGN0e ReM|GON RO
samnlallamus (Biomass) ageaeseoapeomee padajoslajlencm awlo.
duy ol Flanas @oanl &) 5;omie Hldha] el okileod @oolclosrdlas; e
g@ojoammloss 80y aelwlauan VIWloled;nom  TUanswlan)an;.
oo al@lntoeknoloNaed o ereleiolod seln emgsEredas Sonemmad; .
ROR\OHHM @D LTI A)ISE HWOEGT] OGN Ealoe)s &¥lwoman
o o}

1o wlmd Hodndle: WIBsW pobnloslaflensm &dHHed MOansw]ay
no@lmalglnle omam olal Wlandenolmss. Turviadlaoem ololagle)ns
Ol Tila]le 25300 GR@Y 0l 0BMGuRalo0 nItlenawsuwaHimes @odl, ¢uoomall,
¢a 1080 @SR B0l allgas]enmswo andlmailglane TUawLNwe) |
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9.2.1 af)IMISTN AVAUYAIGlaIIEIN?

@RRY) B DRMEUN], GRINIMIENOWEDN MSemile doalekaei uEsnxIRses,
By at® 2 QYO0 BRMGIIIER LN, TVIVEROS Doda|ddlaleasdd mlanilenzs
Nl 10 B0l CTVOCEULERBOW A0Q@EB0E QEITIITN (alld]IB06m
MU alD]a DEIM0. ARTUAIWNE  &0@ale:ymEles BMyald,T0eTU&00CmmI8e
@RAD lPSOB}EE. af)dbesude 9000, 17000 BaHEBUDHRa Ml Saldeho @0dnkle:
a@euaryled  quamyaieluoernelmlsu Msajlansenl@loy ) apam ol
yailallenan). SmMmaam alel AlBd8)0 alNE aMiatyad Alemila lmajsiomomost.
@R ML I00a]2EMeiat], CaldaHd:TUIIORI, ¢EXHDNAIDICDIWEUa] sl
(METNEIBEB0S] 51 TUIULERaS TuE:Eae UFlewd UGWILEosme wPleTrs
lamulafleo)s;EemMmomomloyan; al@IUOXNm UL aidlanaimal®ml. apanond
RO DHUTU (Mo, Exma@mog’umwomiime (Molecular Biology), slauyisubayd
SRl VXTI Be el s gl ehinzow s, GHEOEHIERITE G GBOTUIHTUSGE:
@ilannilaysdd alooodilapas quavy wdlaoern oksilaud alasmilaflesyomails
TUnOo@laf;.

InlERmMoe MSEERETUoed om lamBlanemzodd.one dedlelmlo demeadElal mas
ARQNL0 (AWM jo BTN @RI GEaoRMaUBaH], (3AMAINE Ag)ITIInIEHH0aTT,
alaplmunoa cuemdsamas (elnlimioteo, @M odmlel, lbudal)
apoilzInlenm)am eelal, eeonoEmiesaamye (§9Iomd, aletml, auss1dlo)
alssmeswio [UTeorlenomBR &¥lnl, BXmeIcDm TuoeErRUlen aaenz
dRdlenemlo emanElad alewmnosnd, CelrsannoUIs e il noadle ool
MuBaenod munomeamEleen rusarilz) menonImsaREIEelr @) T inIBlnIoem
Aldlnlog]nd MSOmMIME. TVIVANIGBEINENINNG (nIWom elgamd mone
HESE T llu i ol

1. ay@yTiomaaies emasnanae (Collection of variabilty)

arloe aaaallwinsm afelr wdlapalndlmlednswie GRSITLOome, alsl
&ofatlsilssgene Mlamlamdlerm eoloseacnilice aearmes cumynlmspglod
mlad edlen)e. mlaaleyss quauiamland &9 UWiBIGaN  of 810
T a1t e BTe GRAUWINSG UMW |NEBABW] 0 CUISLID]BN}HI)0
TV @t #5385 @ TVIESQUTL HlGUR atimREud el oOmeswie B2, DWle;ms
@Ry TUTLYADIOD 2SR (aldhiMI20m RIN;HNB aAlD20UW] (AIEWIRMD.S)
WO qudwlaRie. B0 Al8wies @RIMHB)OS LIBLANED afd OlLEITIDm
areleyseyaswie (Allcles) cwalasmase (Tuauye/ollom) a3e ala0Ue
gsugsme (Germplasm collection),

2. allespiloymens adm) «llmy quruysma)ns mloasmms)as ens. (Evaluation
and selection of parcents)

8 20q]3Tve Allelrle;om] anEleldHimlo MISoNIEEMEBRIRE AXmYn il rumuy
amag MONaImS A1), D 0aETDHS)Om LI R B)es o ddmnl
s MU Eundto  AGETUERaMOmIT AW DN0H9 0T, @D L6 B8l
Moo waLadnanag (Pure line) pabajodlaflemonm;.
3. WD EENHSIOED DIPY—alliHY Turviemed hoslenss URNTERDEM

{Cross hybridisation among the selected parents)
ayeymim quouysmeslad (aomy-alley) o apdlelalsmie )M
Toe@IRg |9HWoeN] MDD CeIGARI0) HalgIaNm. DE0a0EEM2AW] DTN
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Menkooe PRS B0oMI o (NIF3Ms Salgam LTS, GRUTIendanmideas
Mome Ly 0ol UANMUEGeMe MSEH] D OME GUHoUEMESie BO) nl @i
quauyamlad ruotmoedajlemany. alley quauiyomod Ty cIe3NGEE)HUD
CUORID] 2] 20}, TUTUAGRIDN aEIWEMIORIED TlédHaila] UdDTUSDEM.
MSTTRAT MLAIESIe SIEMMIATVe DEMEISHITHIBOW (nlif:aroer. (Tusmeme
MSEWITMRMSEBGM )T 0erEoe @pw)somled oilaoslajlgins). &s0em
meg:omuaueismslol pedwlaelmlalol evwaiowmemanud queeon]alolses
EMPEATIL). M0 GRIeG0 TUELREMSEBUE MSORYEMINGS aamled By meowlcles;e
Iy leHla | GLUBAIDUEMEISINS TVoURIERMo HISMNRSITND .

4. GLUDAHO 2 BIDTVGIFIELRFERMDS Mlanammsiafo tledlaymmens (Selection
and testing of superior recombinant)

AUBNTUERGEMEEIENnHS Eldla] NososERElas analelnsT eenememsod rootmdzlaf;
AUMAUND  SHHETRODUMBDNEM DN Aeigo. ARODMOHIDG Eladile TUIHMOB
SOlemmailed melw als:)ranlseon mm (audomme  vedm ooz ol
IO BMEDODS  SralQLEND @M |OrUUDA\RIET, B0 NS jom  aamy -l
ororulaiefaancud podom endedd pas {(dlenonje acnlailae eUbmio
UEMSEREAE TUMLER0E eldlano) MmEHens M RIS eldlen;am). mrno
TOBDIRRG o S8 UGl Mmoo MEID;0heBISe  OInkb oW eMaByly
Al GL@EIHATY,  EEERHM SalgIeaqUoud TUTHom Tuauismglnel ruleordsEnod
Ul saoaililano,

5, aly@ylay lmlorsEsed alaleoaawla] syl st Mok alodmiloos) o)
{Testing,release and commercialisation of new cultivars) ~joymool
il Milajleasymm allmmiimsmeies allBol, ()EMEam, ERoUn PIGHWEHRE] gyl
alemley@myan@lmow]  Greusw  wedenauoglsEsglad  msyan;.
womi @ IRelmle)8s UB(IGToNe, MEICTUAKD, al@laldeiMe afarlol moiae)
@ROUIMDS (aldsS Mo GOEINL|S;AmMIN). MSea pomiorilacg alulwelnseslod
QULLTT @ SHILIUTUOSHB) BB NEUMEM TeOeEESal &l oama  @;ar
(U201 D28l e S0 TUCTUEEBYS M UNSMERMD o kB CURLm MSTERTT. MOUmeS
myamenm mlanilenas agoane el allmmyrea] moamiye @aida allemloymmyan,,
a3 TuaHsdaaoen (alwimeomie &yiadlew g w)floles)an).
DML LDINS DAIAPoe OPRLIME DPOqramamlad aRaeesio 33Y%
HD Bl CH I3 M6, FNGHAL] RMTVOAILNS aRdhGEUNo 624, dblnkla T
aglunla) 20lee)am &datiaooe. adaila)) o |mavestinles @My
n DO S 0001 BHmYsia el poiajoslaflesom muodilssamle) apmmamociloan;
ol o ooy dedldalladlal apgiie delw (aledme. @M ewHR jhow
ahnidllSem (B By onIoalmont el oo msamglad ailar aromoniull @dbalonme
dh1§ladh AfMMIoln;om; @dm |3 DdelRle AlGln0dlea0mIBR nfdr A0Bde. 1960
BHEBOS1HE] MO0 L IGlntoekn olulaglenns nilemilaflaals;om @rmBbalosm
auotlaBE @], enxmmi af)aiin Resaioniajosmeraeiolod delle @)ailapainge
DEM20HR. Y e ISASETT Arxilo oo n.gjrrno"lccmfgjs;crnrtﬁ. FUT U2 10k L0 KT 0FINNT)
U AVD 2IG5IBUT (o INBDIND 0 HTVDRANOT GO 197 15)01)). BRDLGBa]ORM
GUirHlBRR o el @ddo (b Tuskelmedod adljino 9.3408 Hoenflafldlasams,
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) . o {2)

(c]

alime 9.8 madooisa allar meewin alamod: 8] cange; (bl ewomad; (¢} wowed

analale ewomadie (Wheat and Rice)

1960 O3 2000 QINOWISR HILNLISAHIOT LBWII0d GIPMLGIad2Me 11
alelyend serplad aflant 75 slalyend Semd aae)e, aodlamiaoame 35 dlaya® segplod
ilas 89,5 dlalyemd s6nd myarie OEET;, GROIENS Wie IR0 adm] DEp
o2yam (Semi dwart) gmserdd nilamilajlerals@meN £ne SToarT @Y NI GG,
CMINUM  TUERIMEEMmOn s emodach m emuodeeisdy (Norman E Borlaug)
@& MNeonswess ORINoMMEE arudd sanod Ay @pad aadod
ol nainaglenant {International Centre for Wheat and Maize himprovement) nioawil
POOIES NERaS Allhiilafe oS mma. 1963 a08) &gl arvoemoells, (Sonalika),
aeipoamdamosm (Kalyan Sona) agoml @eoydbajrsmewilo}as momenad
3O Yl el GNoEXNT RIS (AIESUEMEIHRICI00 NN IS B dhnidlea kb,
atlelleqgadmvle)ss oddmoimad aeomd Jlouda] @udqulsyg (TAARI
Philippines) aflsodlaflerals;om 1] poosss me medlwoo [R-8, mocsaoilas
Aailafla) eoad aned emglal [ (Taichung Native T) aponilaiaw anaadla] 1966
@ oo amobnilosilmsd Dol oled s lonommlad aam). |wo, oD
samslw @ i osmeudaHlm)BEm; 0 ~I00] POOBREOREOW MIlGOHMERUD
madauieslane allrmils ailemila 6 2)s)en] s} enaoes],

halal

DO OB MERaAlwie AKTITLOPWHNS BRSO HIOANSBD JUINIDe TUIBNMIO]
(Sacchartim barberi) ag0d Mo BHElOUOEN pEHERMLITIES )ydalenow
o) 018} 2 IFEB @ DA, afAPOEE 2l BN AIOL |8 MDA FLIPIDe Balladl (PO
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(Sucehurum officinarum) &o &Sl S0MDEBR®I0 nRITLIODNINS @RS
HIS}MENBROREOET. DAHEOIDLWIDI DD DMe UBGIEL @D DR} QAUYOLTIm
Mo lladlauyses merlod UGUTEDEMe MSAWE: AIF] @R LI030 DBMEURNH], &:Mo
IS OHNE, POHEEOLLE 2ol usermes &Flnl g apslaksnm
UETNERBEROS) )51 Al Mo GHEIT AleTila e 24580003 quowilaflgeas.
@ 103603

MosE0m)Me ¢ange (Maire), emoud {Jowar), wlm (Bujra) apmrluswee
a3y wlod aleavlaflaflgies. merndecye apml®lallenoad &»wloamn
@R 4 O3z [PEM eS8 Tuesowlme ailadasie Wonise Qild:Milajlajlg)ens.

9:2:2 GO (A IBNEDIWEHIaH] BRdeFlanmMmmImias Turualdlaiocimo (Plant
breeding for Discase Resistance)

oy lolo, BASUNTY, nDotHTU)hiE OSEW GO0NHI0]SBINS @R GEEMo
SrEFMABAIES SHOLINIMSNDISE H06Merals;m AlEHEes pEqjIsmetdlow
erUoUlasam). AlBHBHS 20-30% USBEWI ERUDOES HUblaflencmd modas
HElm)o. ERQGIMOTE SRINAITIEOIDEUDNA@)BRE Mo TUTU &S el flaey
AOMIRDENT REGmyGEajonmo rIdlaleaom; s ealbordl, aoimdel eailubam ol
LD 1B oM 0B ARaTINIDIHS PRIemINe nIREXHW] SoanM;oe Selo)o.
GOINIETMEDHE SalO]jH0TNEE TOT0ERESS @0t (nIamEID)se
ERAUWHS RMDMRWPISHDEID] MUTMLeSIolEnm). (nIRmmomln] aymiss]
OO0 JURBIUEERDE #]0lapo @RNIDSS UOINHIBIMDS 6hi0lajle CBING Alshd)on
W] DB H)0]ofio HYSMAID WIS DAEIWIDCANETRT MR OHUD RO .

a0oNM0 CAINEERUD
»  GUOODMIRIMEIE:TD WD oqy ¢oane (Brown rust of wheat)
+ Holniee aood ¢oog eoswe {Red rol of sugarcanc )
» posesiesElen caid aaeyd (Lale blight of potato}

U 110 B) LI ATRI T CRINGHBUG

¢ ERIION G005 @Ol {@ylenndml (Black rot of crucifers)
SHHUOTY DIEIDATZI BT COINSTBUD

e SHNINESH0 shosamTuas {Tobacto Mesaic)

¢ sdmila] ezossauss (Turupmosaic)

. CDIN D]
caowo (Discase) ) ] _ _
{Disease causing micro organisms)
srugil ¢50a] Boad amom enaomd (Banana Bunchy lop
{Bunchy lop of Banana) Virus)
eI AWmImi §oal aonl LD MBI
{Blight Discuse ol Paddy (Xauthamonas orvzae)

aoTy lmeloy eoal @90
{Blasl discase of rice)

amans] Aledan)) 8oan oamud At ]
{Powdery Mildew ol Rubber (CHiclium heveae)
2l GG B0all Ga:082Mg .
{Leal blight of covonut) anewnmd {(vlospora palmorum)

abethM  (Pvricilaria oryzae)
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CRINIDNCDIWCWa] Tpdelammmlas smomeIml (Methods of
breeding for disease resistance)

Al@TUBIND  (AIRMMD TUoeEE&H01meese {(cmoaam Uudlaflgsss )
poigpludomnm wmomei®leesd (Mulalion breeding) agend coow
(ENEpaLeadlss  TUMEEeE 203ajoslafleaMENn Dot Huilen} o).
BROY}B3a|2B8MEWeHINBR  TUTULEBISHIMNEA (RONeIm0leImealnael
AUBDTUELOEMN U0 MOV ETM S JH8 L3 AN GO NIm¢OIWED k] 4600 B8
AIRTUDONE (U@Rmm OIS emo (UMD 2EI5EEBO3.

o (IDIEDOWEIRNH] @510 DMEEOS HHABAMIM@HIMOIRSE DRogOTVO
aflerloyomad

o EOmY-aflo)y Turulernad oesle)ss BB
e  ToEROImammas nilelo]o) Mmnehs GBS janso
o nidilo @meandd anleddla] raserileiaslrn nomamilod ahoomlo o6 .

A0S , 61018, SHrIomS oYsarl eoonRTMEees (ntofleaowiloenom aing
TUED@IMo VMU LERSE Allal@E S BN algld: H06M]d:.

nlslas 9.1
allg (Crop) o (Variety) illeanulogaa]s1an 6B
(Resistance to diseases)
anommi (Wheat] ~olauilal (1 imgivi} Afart @iy aUDsaf ogy
{Leaf and stripe rusy
nlad sniad (1 bung
ahsled  (IIrassiod) o havoe qukdsrnis a).s)mgf _f)g!%)“ fWhite rust

(IMesa Swearning
{Karan. rai} fubond oowd)
PN ST Y atzlo) o] allqu oK ST O0g
{Cauliflower} fPusa Shubhra), {Black roi}
aliqu ademaausud K1 aaud sniaagd apioan ¢0og
fPusa Snowball K-1)  {Curd Blight black rot}

2Farid Al EaORUT S120a} WONOT DS

{Cowpeal fPusa Komall {(Bacierial blighi)

2y, (Chilly allqy ORI d 270l PBRDIVIF DDUOGU
Musa Sadabatar) {Chilli mosaic virus)

S)STHNEAND DAVIHTUSS DIHOTY
{Tobacen mosaie virus)
Afinrt il (Leafewrl )

QAN ITHEDOUEUDN rkdUlalesymm 2Hnmus AUBSHD @O R HER T ieimalelo
@Rrmes auml omaaglelo @ldloolaim]gBmE) ARem@moET]  AldoUIUG
inimmonalolmins aAglElayl, apanom i oso; aodnamad  @puelosnila]
U LR Elod Roba|ElUG@mMo NS EMMGHELDS [akiNEdWeudnidl ridwlajlenmm
RImdhif SHEMROmMKIE Tuadilans. OOmoe GUscHIDENZOLMAT  TOND LSS
@il afdlerm emelego mmmetkelolennsems wdwlaflencse. CMboBICHIEMEE
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eoplmaiieslal (Semaclonal varianls) mleams ol apsmialeoledd (Genelic
enginecring ) e allamilafloas)mm quaysmgliol mlames cleaasms jooan)
B BB,

e meses erslaunam allmsqeamlod @0ge ADTmdE UE] 20 lmisnslal
EIOTM al}@la VIR TUIROMEEEBIRIMEIESN TN (al(dH ] ar DT
2ol @dludamme (Mulalion) (@R 5 ®hIeM ). POTVTImERS}nleilea
Qi) DEMEERE;aleeowleald (oEd Alld0eme) POladlUdEmMe &) (@lnnoes]
MSEMo0, MOMOde WMMBHANIPe Msamlay quaisEEslod wlar eceowlalenow
w88 GREelae A oMY cil@y, TUTLLERSS CHORE0mS @) NS TmRaD
(nleemm@csn pEiooludomdm mimmme (Mutation breeding).

Dal0jaledol (Mung bean} soom saoesmes aeomy (Yellow Mosaic Virus),
aloeol gladanyy (Powdery mildew) agomlome aiwlesswlssrn svlnss
M paiadludommailanss alldsmulajlajouwos]

HoGatileh QllBHzws amy mmaErglal e Pala|d2Mauadl &0 I
DEMWLNo DG (IFEIWENDA] DBII0E. RO TLTVLEBSAS RIS
@M BB I3l @IBE MR S)mow] Mot dElaflenomd mowlen)o.
snleradleel (Bhindi - Abelmoschus esculenfus) mamm DRo6OHTU6E HHAUICHD
(Yellow Mosaic Virus) uaifleasdilenn)ss euontdl rim) omednalad il ausadla]
@R L3803 er-HINEE Omaeow] Moswozlaflaa)s;om ooy gmasen)

ot ol canoagod (Farbhant kranfi).

2englad Muiailafla) nEld DROANREMEREIELL EPED §21S1d:GR) ERU@DS M)
EOMERAERD (I GOIWEwH] AUdwlafleman RImaegies goallsaErzoo]
aldomlas o). (nlatlessweventd riddilafles;mm R1Mm &SR8 To0UdERE 0
EQOVTVAEEBELS ElE UEWTUBREMNLS GIDEETING o fjo MSOIAT UF] EHTHOo
UM BEHS D BN PO,

9.2.3. 1550 H IHIGHIWSHTS FINNAR TUTLAMEGGINNBH TUIC [AIEm0
{Plant breceding for developing resistance to inscct Pesis)

(B HBINS D@AOBMo WIMAW] &0 sOMElE &5 arEss oo
MU AIBERRINS Wio @Y hBemo Aellm s Uanlem)an). euUdan \epIso,
S RUBTV[IUATHMER G, DaldnlalD [AdmmmaEed osarloalole)sn
oo leuBeHEHEIEEDS UMY | sERU3E8 H1SEReS [teanlensTh helme. hoksEnud
mlaadn meldaod &lsaEas noleodd]laarmss allel Juo | ERsIes
quilGUIaHm@a, B200006Me : aldyTlnalslolod moqylonsses (Jassids)
@PHBENo, GNHBILR2I51ag8108 wmsyaaes (Corcal leal beetle) agisnmeme,
eomneaslwloel »ilwas @aE Tiege vmud adees (Slem saw [ly) wies
@RYLHREMBTE  alBlesowlsen;amn). weymwlaaslmas dlmoumss melss)e
CMMILIT al)HHS)0 GRUDIF GMUID CN)GHDOS5 (Bollworms) @my s aemornilod
s @euleaan), PRI CmIMIELBRS GRTUaId5ls @i, HOmMSRIAG B0l
ARITUOREIHS 001 DAUNRINSIWET e} @oqTad (Slem borer) mlane
DeHiNa]S0MW C21080mNEE &AM (RGO IAIGOGEBLD.
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EXIB oMU, UREMTKBIEILNmo )] U)eMmsBRtBanioi] MSELAD (nERmm ol aud
OO HISERBaHH0NNE UDEBILEdDB8 TUMD | nIRMmasmio
dreloslesmmd. HodntilenSames DMeneso, nilBaies o Erloins
EXNEIBERES IO BELo MU0 SUDELIDEMURD [~ Dilendls SM)SBIHS GTIIMIDIESE0w]
£ IemoUilan;an;.

SHNSEROHB [ eoOWlMEINOT] AINMERRIMo, GIDHETIMS 1a] ~fomy]
oloilaglenss alamilaflaays;om aller mooo eEm@os AlrIesm@an gl 9.2 «f
o B S BmE)

aldlan 9.2

aflg (Crop) o (Variety) AHABAl3 ]Sl
(Insect Pests)

«bSlal (Brassica) afide ol nfacionabed (Aphids)
{rapeseed musiard} {Pusa Gaurau)

nftsad anilad A BTV DTV 2 LoV, afs s s

{Flat bean} fiMusa Sem 2} gn!‘:all-f ezt e
A RTU S TFto 3 {Jassids, aphids and
fiMisa Sem Ji) Jruit borer}

oy [Olraf/BRindl s hav quanad oHIS @Al (nng
fPusa Sauani) G I

A By apds (MusaA-4) Shoot and Frudf borer

9.2.4 @updan @oH) @IAMMIAMIGMBR TUIUisEE GO IMBR [ IRMDo
(Plant Breeding for Tmproved Food Quality)

CEDHOD nRddiuo 40 dlglemd 2Memdd Gnaldath i d@rmyend]seam
QUOIDEM AT EHEMBERHUB TU3llaflamam) . nfMOms, aRdaauds 3 MmILIETE RmERU3
AlPEIRd, ala]eeFlaid, @10, BooTue MSaERlE FHUEMOE]Eluda alS;OmIM
anlapommadlio MoomuETHlaanhaUle IBHAAIEM. IGEE TUjHHE EalontidhEiid,
@3oMuyoe, ARIElMN)HGd ng IS @ponl mEl ndlawad noond’ (Hidden hunger)
AYTT) @RIV NDETR 0T, EBUD LT AINCA 0 MSER B0 0y, ANGoa10R ),
AR, Modke (ZINC) aMlumes @ead)oalme Bomaels: wsdaeaond,
00D MBI, GOMUNETUIW af)aTOICHHS BHIDENHI )T,

oA @pzolle)e wiimea@lanmsa algoulod, wimyenod, Boodv o,
@RYEDOUN Y HDEY BBIFR] afy T GRS &:0GaklenilBeu nmmm olmllarns
ailamlaflen;an (alislwwoan iewdennddglan]ess o {Biolortilication).
@PEDI | HOUITR RDTFNCUNBIWBS 20] (nIoewoulld olmleow] momlem
BB,

suemoianodglanleasnmmlenas Mmoo mEsloe GaldaHd  WN}EMERA
HBP o SITNANGI MO MSATITD (IRMM PIDNHBDS (alWOM SIHH TG MO
AW} aNCUTPOETTS |
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1 @00y @TID) GRBUe WFMEIMT 0 HRH|S TN e:;

2. o)FRWAS ORS00 URAMEBIRII0 OB fa|s )@ d:;

3. adlgoeilacd areal anDq|S) Em)d;

4. N0yt G ldaH&MBSRSe WOTHENBN5 e RS0l 0N Pq |50},

caldpgamlaag mlanlensa qussewlnomlsad eorloglwleiwlae apelems
aymilnes»e)ss (eoalqvlad, (Slefegianom) ¢aloge moalwom ol
oasmzowloonasElad ofleé:milgfloaysiamlgians. muowsem cnsmmilemenoud
BOCU@NIRAF GO UBH® H)5)Mees enomximassm? apdeimi 66 (Allas 66),
TUDLODEM Rrleonomienss amajllmspesaniud areailoglelaiuilse maymi ars
sEBle HmallnemBud ailerla]loals)snoad quouilallgens.
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