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12th Botany
Sreugailied

S0G 2. umgbuflw  wgilwed

wriwed  eteiuBGeug o ulflomiselsd  QUTHIOUTRT  LIGRILGIBIHET  6lGIUTHR  (LPSHTENSHWIT
SmeV(LPMBHaMeI(HHSH CUBLUGHBH eaalmSL UBHB LQLUSTSGWL. &LBES 50 SLenibhHeied
wriweneolt Curaim Geaubmpbs Sfialuwsd Lfleyd o evensd wIHBY SiwHHH 6060,  OFLIW6D,
oflalwsd wBpD  GTheom L Guburhaefamed  GauenTewieNld, L(HSHHIOID, HLWaluled
Guneiy FlemmHeiled OUIHLD LOTBBHMSH FBLBHSHH U6ETENS).

wyiwed (Genetics) - umbuflwdHar gflelwed -  uryouRwl  UEBILBET  elelaliGID
CuBCuTTHalLIO(hbE FHHHBEDHGHD SLHHIHBH 6D  CFWEOPOBOL  61(BHHIMTHELD
o uipdlelwelesr @ Ufleurs wrliuwed HshEmEH. W. GuLaar 19060 Siewi(  ogLiluied
(Genetics) ei@ild  UBHMS SIS (WSLILBHSHGT]. I lwede BT6TE (PoHBUldh — FHienewnil
LIfl6ybeiT LNesTeu(HLOTHI:

saaLHFHev WJLwed (Transmission Genetics) / umpbuflwr wyiwed (Classical Genetics) -
wrUeEISEHeT  eteueuTyl  QUBCBITselLO(BhE FHHHBEHHGHS  SLSHSHUILBHGTBT  CTaILINS
alend@b @ Ufleurg. umgbuflw wriweler Siglitenl. SHFtamn] Gemied HeaT Spuiailed
LWSTUGSH W 6D LOFUGDILT  LIGTTL|SHEMTELD..

apeodbang  Logliwed (Molecular Genetics) - wjugmisbseT UB  Sepwoly  LBBID o uljsF
CFWIELHMEN 6TaleITH cevdhanml Hlemsoulled GoBOETeTSBg eaiLemnd alend@ Lfleur@Llb.

o uifis0smema wylwed(Population Genetics) - seaf o ulflseiear Oam@ilsd  sefiurL
LewTLSgnml eTeleumm) GMILILL  JUanISS6NTe0 SHILTelSSILGSBSH 6aiLemns alensGl Lfley.

orewtemfidbenaaty iwed (Quantitative Genetics) - @@ Qam@Liieersn sl o ulliflserer
LIGWTL|&amMBIsG6T  LI60  LoJLemISEeTe0 @G  FwsHdled  SwmelssiuBld (penpedwl  allend@Lb
Lfley.

CarmBpHFHed STWILILGL BBeLSsl, GCeoubpienoseT WLHBEHID HMeopenBulled  LIERILS6T
alGubsIsETar (skipping) smyewid ereier?

wriwed et wyueml,  FuTIhs  CeumpiumhseT wBmId o ulflemiseisd  HedL GLIBID
WIUFTIHS UNILSSL HH60 SpdlwauBensl  uUBBiw  Liglum@Lb. OQegefigdberd  (Genetics)
aLUmSHSH SO0 JLIWIEd DleLevgl  LOFUGIONWEd 61Tl eelalsHTead GBEULIBag Ffuirs
B(HHSLD.

wrugmibser  (Genes) - umgpbuflugbder  GFWLEOLBL DG QuBCBTIEeL O (HHS
FhaIHaEndds o ul], GCaugHulw, o slememwiiul BEBID BLSHMHSH LGILSM6NSH Sl HHID
uTFUflwsH e DLl Diev@&H6T (2 _ulifluied HH6e6D)

umrbuflwpd GeumpILmBaEmpLd

wyilwed eediugl  umybuflud  wBpd  CaupurhaeT UBK  SPwd  @F  ONSleluied  eTeIsI
QUEDTWBISSILB BB

umgibuflund  (Heredity): OQupGpriselLdmbs  shasdeens@l UMLSeT  sLSSLLIGIS]
umgbuflwb  eTer LGS BS.
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Goupin® (Variation): Queoumer @H%H SeisosTomsuigeien o ulflemaeier  Sie060SI
suppPer  FpPlemiseaier UL ERSSHLCW  sTewiuGL  elsHwnFCo  Ceupium®
aeaLGSBE.  BaBaupnh SmeuemaliBL.  Semeuwteer (i) CHTLFFALBB CoupiLTBH6r
(ii) GaTLgsdwren CoupLTBHe.

1. Qzr_Ffwmps Geaupr@ser (Discontinuous Variation):

@I o ulflardhosTmaulsd dev UamiLseled GBI L ojene] Coupur®haeT smewiliLbBa a6
TBSHIHIBHT_BH6T:  LIewFlpevT FHTOUTSHHGT  GH60BHDH HEWIQeT  [HENLD. GxpmiLl Ul Lmewh&
Qauisr o wyb (GBLML Sievevd GLL). Bbsdd OHTLIFAULBB GoupLTiped LIewL|se
QOB OIGVVGH BTeHIH  (LPSHSWIDTET  OJLEDISHMTEL S BUUGSHSUILGHMBSH.  EUDLOTLIGTIS H6IT
Brewi(h SILeVH DHBE CBULL  HI6L6J60HMET (BenewT LOJLM 6UIQAIRIH6T) GBI (HEHESLD.
B ICamILTH 6T oyLiweded BLHSID BT 6ol B 61T eLP6VLD SILoT6N b BUILBHMBS!.
BaBaupunhsenens  GuBp Sl o ulfleer L Bleney  CHTHBMUILIEHILSENMDBBM  GLDHe»6evsH
SHMTENBET0  UTHSHSLILIGUSELm6V. B  uewiysty  umpbufluorged  (qualitative
inheritance) eraipId SIDWSBLILBGSBSI.

2. QmjsFfwmen Geaugn@seir (Continuous Variation):

BAe1Coumum B el GLDBlem6V LOBMILD LOJLIS &Iy 00| &b 61T 60T &L (B all6en6IT6SH6TT6D
STl SSILBLMEUSENTS G (HEHSHE0TLD. @I o ulflearssremnauled GLIHLOLITEUTET  LIGWIL|SH6NT
Waugioressd  Sib  Uflsasiu’ G @k bHeneouledmha WLBOBTH Henew eauemy  eelalsHsd
gL ujdles OeuefliLGSHSILGHBSH.  UBSCHTHBBL UewiLHerflen LTFOLFUID 160  LOJLIEmISDH6NT
LBOILD  GHemevd STJenlsele &l BFCFWeL  aleneia|HenTed SHoTalSELILIGH MBS Bzl
orewiemilbenaaty  umpbuflwuorsed  (quantitative  inheritance) eeim  SPfwlLGABSI.
dBSHSHIGHST(BH: Wwelgpeler 2w wBpid GHTed HIBLD.

CapiuTGseiean (PSBUISSIaID

Foo o ulflsefled sTemiiupl GCoumimGaet Gumymy, eumpHevled Hmbs o ulflums  LOTH3IeISH 6T
SlgliLienL_ulled SIeMLOSBIMB6IT.

LOTBID GBI meVBEHHCHMBLIG HOMIDGH HBEUMDSHHIDH OQBT6IT6N 2 H6 BB

Bz BuBmsdh CHTabeTer LOFLILIE LGHILSN6T UHIGISTS 2 66Nl

GubLBHFHILLL 2 BUSH, ealdgauter eaenfFd, SiFs CpTu aHIILSSHEND  OBBID
& 6EDBEUTE0T WPpSHe5[H OlameurL ST RIS EN6N, Ly (O 2:4 2 MBS S WITETTSH6IT

2 (HUTdHGHuSBE GCoumLmBaeT Hienew LflH 6.

Ufl TS E6H  CLPeVmIBEMTS CoumILITBH6T SIenLDE6TN360T.

Quwewr_edwib (Mendelism)

wriwes@ Oemied SBEslul  LmkiE G edluid  eTarlILIBGSIBSI. ulLTewlsh  FHTeuTsHaHle0
olu] OFWIeH sSeOUUBISHS pUIOSH6eT WLBDID  FHTeugd  SHeolulfl  (peBSHeT 2 6oL sl
BHHHBHIHET DIMASHHID Haler IILEES DIQULIHL TS DMWhHSHI6TeNH. 6Tt  GIoewTL 6L
wIwede! FHbHems 6TSIBLSSILIGSBT].
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wyiweler shens — Sram) Cmramer GLoewiLed (1822 - 1884)

wpHev  ogliweorenymen  Syamy Cmmamer  GLoewiL 60, UMTOUFWSH T DI FUIMISETL MBI
UTemSHUTeD (pHevled LiwemihdHeu] Speumy. @euJ orewev 22, 1822-sub SLewi(h  QLerodfluimeest
QamuigewiLmy. (1 e oafled, Hedfwer  elgid  AmpSHHe0  (HBCUTH  emameaTFerd,
CgaBsmerdBsomeurdlwim) Umppbaty.  uetefl uliIB@l Upg, sSreugaiued, SuimLiuied Lojmib
HallBHmeb IS  LIOBHMeVSBIPBHH0 LU GBI SiFeaipg opevdflur  (Austria)
Brlger Lmer (Brunn) eieis G sdlevieren Lefissh SHToed LTSS Herd@ ellhLLILOT6T
ulLmenll HTeugd Seolpiser CarHamensenet GBOSTERILT.  1849-D WG SBEHTEISLOTS
o Ffw  uewilulener  GuoBosTewi(h, @uUie GCBIHHe0, HataimLw CHTLLGHHD UL LTenldh
STUTHH60  FHOLILBIHeL CarHamansenend OFHTLIHSH  CLoBoSTemwLT. 1856-s10 &L
augeoTBml SAmly eumuiphsh ULLTewlsh STauy Sulesemend OCHTLmSM. 1856 (1pHev 1863
ey ULLTenld SHTaUFHHe0 SHeolpider CFrHeneisemen @eu] GCBOSTERILTT. o] Hed
BT L GHFHeveiten LI LTenlld SHTeugshdlev Gombsmemi ey Gmmge Geumill L L6 T BIHmeTd
Osmewi(y LMIUflws OQETeaTmaEsmend SWILMHST.  Goewied 24,034 Hreugmisefler Liev
FheHHHeMed @eddHeoll] OFUIH, (LPI9eYHMET DI L eIeDERILILIB S 6IT]. 1866-gub  Sye01(H
“sreroGLIfloemil oo et Llenmenil.  enamLifierd”(Experiments on Plant Hybrids) eeis
seveoliled “& Urdigmierd @ .01 LemaT QFTend g &) .1 BrFHFe0 aflevlfl”-60 Hais opuiald
&L Heogenuwl  Geuerfluf L. paier  IIwels HpeueTed  @eipid  Hyamy  GLoewiL 60
allemmGamTy. GCoebd Geuf (WHeO WeBLILITG JLIw SITUIFFWTENITSD SHSLILGEHMBT].

Ooewt_eVlail QUMD HHTGT ST GVIHISHEIT:

e o ulflweled emidd OBEID YeTefullwed (pedBEHeenD, Hswalemye] (LenBEHemeNLD
Sagl seoliulfl CFmHemeseiled eNBWTEmTIYHLILIGI,

mBWTENIL.  SSlaluled  (LpedBEefe  Gleveulwiomer, alfleuten Lo Heler srewmenllsemaa ]
alleugmisemenud LeTafululsd (Lpenpuled LSS IQHLILIS],

BanHemendsl SMHBHID OEHaD SHeuenonsad SHLLOLUULG, Dieumsieo
OIFHs THFSET LWSTLGSHSLILILIQHLILIGI.

d(BhSHHISHCBTEmIL  ardflenL L1 uewiy®eT SHeoilul L GCymGrGambsefled o 6o  &TyeuldenTe0
(LLTUEISSH6MTeV)  SLBHLLGSHSLILL Q(HLILIGI.

Gewieomed  CHIHOSBHSILLL  GUBGBTT  SHTeugmiseT STWSTeO aufl  QUBGBTTHETTS
BHHBHSI- CupGpryseie SHTUIMDWITRIG LD  HMeV(LPmBEHaTed HBHeoLI] OCFUISI
ufGFTHSHLILLL HTH E(HHDHH.

Owemi_edelt UL LTewldh SHTeuy SLUle)Heir

Gwewredlest umbuflwds CaTiun®, SHisem GCasT uTE elaiaybd DDWSHSILGHBSH.  DHBEHTET
BITIZIB6NB6T Sle06vH LTIDLL Sev&Her Sievevgl ampenise (hereditary units or factors)
aB8uTsl  wyuemibseT (Genes) sl SlenPSBLILIBES D60 L60  SHIwsmeoaulsl UL L mewid
HTOUIRIBEDTS BTG CFuBmsd 1&EIHHF Cajobmad [/ Duwed EIhHF CHbms
e semen @eu GoBolsTemiLT].

Ul Lmewiuledr eJ(p LIGwWIL|B6IT

LIGWTL| QMEIG LIGRIL|SHInHI @BRIG LewIL|&Hamnl

STaUJ 2 Wb Le OB emL GLemL

allend algaILD R 9 (HewTIenL F(HRISIU
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allensuems HiBLD LD@h & 6IT UFDTF

DGV [HIBLD A o6 HIT GleusiTemerT

&efl [HIMLD UFDF LD@h & 6IT

GP
o] \Y% affidw /o rnlw BubSw
LGV e LD Fa GspiTemild mlevlluilevemLorh

ulL el STeuFHHled CLoewiLededr () UewBEmmLW, ¢ &CrmBwrCambasir

® grnwsTeoal ereug, QUBCBTT (PHEL FHHHHET Uy CBHTLIHSH BTSN HBHFCFTHMB
HOLOUB®I, Meveowimer LMFHOUFWL UL SN6TS OBTemIL.  HTOUTRISET SLHD.  SHITUSTe0L
SHTAUIHIBEHHSH6T HOLOUBID  HeOLILMBIHED, LMTDUAULISSHED HENGOWITEI, LD  HeDeV(LPeDBHEIT60
Mrgduelsss dnigwl @I L QuBGBTy UMILEmeTd CBTRIL FHHHHEMEN 2 (hHeUTHEGHIH MBS
grusteoalf) eaiLg @Hsualimentey (Homozygosity) setenwenw wLGL  GBLIIGSBSI.
QH  HldH HTUTHIML o (HuTHSUILUGBL e, OCuewt @eiF OFeoseT (CaLbl Heir)
Bmenienal, SBHHABIHMD (6T SHTUTSHHE(HHH 2 (HEUTSHSLILILL LDSJHSD LOBHID STl F
Cged BemeniHmev) DG GBPHEBEH.  OewiL 66l UL LTS STeUTHDHD SHIOSIHHFCFTHmS
HOL CLDBIFBSI. SPTWFAWTTT @  ULLTmIS  STUTHSHGIGTEN  LOBIHSHLIMHLISHENEN
SHABISNHG (W1 HdHH  (opewioeoLTHal)  GCeulmmm J&l  UlLTenld — HTeugshalevieitern
&JHSBISEN6N, LOBIHSHLML BHBUILILL VTSN Erevdh (PI9dhE LTBBICSHBILIG  DILI6D-
SHHOBIHED 6IBTUSTGWD.  @FHei cpeold CeumiL' L LewiLSInnBISmens OeTemiL  &e0LILeTmIgS6I
2 _(HUTHBGI. Geniedlent  SITUIFFB6MeT  OQliimLUlled DIMSSLILILL  aIl&(LPenmas6iT
Sl HId HBGLTHI Gemiedw wylwed (Mendelian Genetics) eremiLGaBa.

@gFe0edled  amewrli@G LUl B uBsenTer  GGrmGLnGamib, DNA, wyusmidbaet  umpiw
QFuiFHeT  SPwiLBuSBEG  (WeiGu,  umgbuflud  upw @B  elHsefler  Fflwmer
BILLURISM6T  GLaWIL 60 6UGHSST].  Oeawielel @bsHl umgbufl HILUD uBpslul o erelLiLimest
mlewienipley  CubuUESHSUILLLL Ll JemISeT 2 (heuThGeaudHleud, uuly  seoliyuiysHeo
(WoBWIID @b YiLdmw gBLBSHSHINSD (PSS LIkIEG eudldbSnBal.

1884-911b SLe0T960 GILDEWIIL 60 OewMHS Lledteony, 1900-ud SLewi(h OLoewIL 606 DLU16H6IT CLPGIIHI
o ulflwed euebaviaTHMTHSIW, amTebhLHer asluybasr © alfled, OCmjwelule S0 STOF6TEN
wBmId Spedflwnele efl eute GagJord SEHCWMITEL WeRWIBHLD SewiL MLl L .

ORI WSHFIL 6T QFHTLFLML U HN60FO\FTBHEIT

® GeniLed & eIFflenLll LemiLdbampiseier (traits) GeueflliumBaemst WL GG @Gy FwHHe0
BHoUHFHe0 OQFBTewILT].  IBSHHSBT.(BH: OBLenL  BDID GLlenl Goumill L LWL BIH6NT
CeualliLTLewL6uBHBHTerr SMJewid @G LewibImmIbETer  WwWFUam @h Coumul L 6UgeUkISemer
CuUBBIHULG LGSD. el DILESLHET 6Bl DIENLPSHHLILIBHS GTB6IT.

OloewTL_6dlenr  GleusiTemen  eVTHEHBETe WILIWed UFHheGHS SBCUTH alenl  STewrliLL (Heengl.
Oewiedlert LI LTewlld — SHTeuy  GleuslieneT BB OeVTHMET  QIEBIGLBSHHHIIQU!  LOFLIGTDIENE
® MRIG6NT60 EGIMIST60T (LPIQU|LOT?

wruamiale Lenflaementl Uflbagl Osmeien cpevddmml Slenalleoren Hiemel piGeumd.  2010-
b SLewih Ul LTewldh  STeuy  evJHellell  HIBHHBSHS STIEOIOTET  OJLUGH DIF6V 2 _60%H
SITUIFFWTONTHET  GHUpaNeTe0  Seworl BIlILL L Gl ulLmewiuied  B&  wjuem A
TRMBMGBLILILL FI.  @RIGHensouievieren @wrueml, UQGWHSHH0 STeiwunss GFweoul (B 6
UIsSms o _BusHH 0FUIgH i obCHTFweler BB o (HauTdHSSHHMGHE  HTTENIOTHIBSI.
TRCAUBTET  LILLTeWNSHSBTeUT O6VTH6T 2MHT HIBHemSHL  GLImIS 636 GleusiTemeT  LDEVTHEMETES
O TemTL UL L memil & SHITOUTHISH6IT SH8HTFWenT6s 2 _BugHFHuiled FHUBLD LOJ LIGIDIEnEY
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RBREIGHmevuled CUBMIHILSTED, Siewel DHCHTFWNET HBLOMU 2 (HUTHS (LPLY6ud606M60.

@riGBemeoulaeen wruem A-uler LlydHaenen  Geusiienen wejsHeien $I1606d  EBHLDH6N 60T
OQFeLBEHSHG6NT WILeEm HLLTES (pewpulsd (gene gun method) gymuFdumenyser Qa6
Bbs 1juam A-ewalll QUBB GOBHS DleTalevnar FhHalhdhHelemen GaleTene TSN LLaTHLD
UGFHdeiled bBarswelar BBWseT Galdbslul (B DIUGHB6T 2mHT BHBHMSL CUBIBBSI.

Oeusitemen eJHeTed @BEIGHemevuTevieTen JUam A-uler BuybelGurent B auflonguisd LOTBEBLD
gBUL(Bl LURCWGBHH smyenl GFweBmil Curdpg. &g Hej wimp GUBB WFuEy A-auTsd
SHSLILBH MBS @wwruem  SHCHTFWNmeT o BUSHSH QFUIWTHHTEL GCleueiTensm  LD6VTSH6IT
CxprepISBaI.

wyug A Gsmewi UL Lmenfullel 2agT 60J WMBBID UL Lmeniule GeueTensl LDV

® o 2 ulflulled STeuILGL WILED DISBETET  @P5HSH DI6V60OHMET  CIBTEIYHHSHTD DI
@ssuaimene (homozygous-TT) eeniLGEBSI. @ o uiflufled smewILBL LD
SIHBET  AHGuBILLL  Sle0eSeVBM6eNS  CBTEIQHHST60, DIFH  WTBILL L LIGTILNen6mnT6)]
(heterozygous - Tt) eemewsslLBGSBs.  GCewiefer  selLBIHe CFroHmend@Ll Lie
2 HauTGHD  FHTeugmiseT GCeupul L uewLlenenraysenenl GUBMIHUILSTD Sienel  seoliuilifselr
(hybrids) ereniLGaemmser.

@rigUemLiBsTer wyuaielsr Sm oisveseoss (dominant allele) Quiflw epdHeud (capital
letter), @bmiGLamLIBaTar wWiuamels @ olveSsoser (recessive allele) ffiw e1pSHHavid

(Small letter) #Apw aWSHIHNID  GSBEUIL LGS BSI. o 2 ulfluled BTG QBB
DIL0ELHET  STEWILLLLTD  SiFH — @HFUmiLlemamienalll  OuUBB  @bBmEG  DI606060H6NT
(homozygous recessive) (tt) @GLewLLl LUiLmenls  STeuImiseT elelILIBa emsen. P
o uifluiled Bremi® Q@BHIG DIEVeSLHET SHTEILILLLTD DB @HH UaiLlenewiensull GUBB
@bm@Bmey (homozygous recessive) (tt) @LenLil ULLTenlld SHTeusmiser eemiILIBS SBeT.
wm o ulfluled Breih @mIEG DI0650FH6T STILLLLTN DiFH RHSHLeNILIeneuienalll CLBB
grigBeme (hymozygous dominant) (TT) GrpLenLir uLmenlld STeurmiser eamiLBGaS sBer.
Obhd BTeHih DIFLJVHMNED @RETH @MHIG LFUSDITEHD, LBOBTEIN @BHIE LOJLIGNICITH|LD
Smiler o5 seolypp Oplen  (heterozygous tall) (Tt) ulimenls srauymismend
SN S evTment.

Gewr_edlw LmybUfwSSHed GLoewiedw allgseit

®  QW6eRILeJ6 h UL Heolllenard mibhdl ITUIHSHe aleneneuts G (PeHHul alldlsel
o mautdsiilLer. (1) gr@samo alf (The law of Dominance) (2) sefgait Lfiged
alg (The law of Sugregation). @by oplalwed eldser uflenmmos sfsSrsHHe0 (oL
URISTHBBISBS.

PUSSBHmD ollg —LewiLH6lT, STTwISH6T  TOBMWSESEILBL  HONSHWRIGD  DI60GHHENT60
&L BUUBSSLILGIBS). aHflemLll  UWILBEHSHITH  Bemewidh  SHTJeuldHeied  eedml
PMEIGHSHETMOULID  BOBTEIR @BMIEG HETMLUL D STeolilbBl.  euald), 6@ U6wiLD
BN  aleNbE&HH MBS (@) o waaFsbsHuled (F1) @6y om GuBGBT wuew
QeueM ILBABSI. (=) ByewiLmd waseFshsHuisd (F2) Bm CuBGBTT  LewILSEHLD
Qaueli LGS emBer.  EFeuw_mb waaFFHaHuled (F2) uemiyser 3:1  eldgréamsseo
o (HeUTESleBT360T.
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G NTfige0 alg (Cal seaiar HTuSHEMD alHh)—

WPFHeL  HOFFHHHUIL @ uemiLselled et WL BHOGWL  sTewriul L GuUTHed,  ETERILTLD
& FFHHHUIL @M UMILBEHD  OeueflliLih e emsenr. aeiGal  @(h  LJLEmIeNeD ST ILI(BLD
I  DILESLBEDHD  QETEBTOL TN H6VLILIFH606M6V. Cx. o (HauTsssHaBurs BbHsH
vt  HI6L65LH6NT @6UGUTH GBS 19D QeTHl 618 alHHHe0 Heldhail Lifldlemer.  ererGeu
srwstealfld FHTaurd @Gy wrdHflwrer CaSL (hedmen 2 (HaUTHGHMBH. DLIMe0 @(H Seoliuifls
sTeugb Brewih  elswrer B BHemen o (HhuTdhGHamer.  @FH  @elbeurn GsLOge0d  e(h
160606V QUIBBIF FoWwTeT AIHBHTFFTIHHL o (Hourdleimper.  6TerCGel, GO (BHH6IT IIGUITIHHID
SeOLILUINTHEMTS  E(HLILIZH60EM6V.

@@ uewiyd el (Monohybrid cross)

® o(H UMD SHeVlI eI, emenmll Uewiller LmpbufluorGld, SISTeugh SHTeuFsHhdHler o ulgb
umgbUfWDeL $H60, @&, @ WIuaneleaT SJeu(h SIe06060HM6T 2 6oL SHWH. @@ LWL
&e0lI] @gewih HrwsTeoaud CUBECBTT HTaUIHISEHSHHMLCW HOL GUBIUSTGWD.  @eUbleuT(H
uBGurpy &®m  agflewrl  uewisemen  GeuelliLIh SRS a6 (PSHEOTD D&Y
FhHHBEHHGH6T HMHEOLIL] GFUILLILGAISHET (60D, 2 (HEUTEGLD EJ6WILTD He|FFHDHDH UNevleTer
1064  greugmiselled 787 FHTaumseT GBLedLWTSeD, 277 SHTeUIhGET  GL L WTH|D
DmHheme Owewied SMILBHSTT. @& 3:1 a8 alassHdHed Saplugs GBIUILSHHHESHI.
(WPFHEUMD  HFFHSHHUTD  mBHH GLeOLL L6 GJewiLid W&saFFheHuled WemniBLd
Caxraipioug GUUUILSHHSSH. @ L6 HeolLleT (LpFHeD LD&e|FSHHIH H6V60  LOJLIGIGUTESLD
wrugpeImEmWD  (genotype) eeieoynd, @® 2 ulifluiled  QeuefliLLdamigul  LiewTL 6N
UBSGammpeuenswid  (phenotype) eaieyd  SPLLILGEBSI. Q@@  IUEDIS  BHeVLILTeD
GaLAL(poeaflent &HBIHGOUTH  FheHPHHeled CHT@IMILD LOFLEIMIMBUIGHMSWD LUBSCHTBMB
amasWSmSLD, Lfilgesd wrlweoreny Ordemed® C. yeiQer oeujseflear  GuurTed
o meuten FgHHen (Punnett’s square) o _gelwmed eefists Sibal GsTeTen (PQUID. @
YetGleol.  FHTD  eteigl  oFLiwed  seolifled CHTeimid FhHFHEelein FTHIWI(LPsiTen  LOTLIG
AUMBIMEND  HEWISHL. o FHab umILL  al6mdHSLOTEGLD. PEIGLLUEHIL  alg  LBBID
HalHBHIIIfHe0 allg) GlLoewr el e(pLwILS Heolienl Fflwns alend@GaBal.

ufiorps  seolly (Reciprocal cross) -@m ufiGsrgamenuilsd  smusTeoafl  GLDLS
SHTUTHIGMET 6N STOUJRISNTHD,  OBLenL U Lmewlld  STeugmibenenl  GlLiewr
SHTUIHIGNMTEHAD OBTewi(h  &Heoli QFUIUIDCUTSH HenL SSHamgUl  DIMDHBHISH SHTEUTHIGBEIHLD
OBpLemL g FHTougmisamsBeat SmboHer. @D6H sHreugmsensn wIBHEES SHeoliy QEFUIuDCUTSI,
PTG  OBLMLS FHToumidele ISIHSHHMmIL LWSTUGSHHE GLOLS  SHTEUTHIBHEHL 63T
seolIUpF  CauibGurgl HewL &G &P@Q)‘Waamﬁmm.&@jm BewiBd  GBLewL g  SHTauImibenTaEol

Y) x @LewL () Hmib apLemL () X GLewL () — o

B HHSH6. Qgrﬂ'_ml_(
QFIWSamIgul ool ufiiomBps Sevlly aeILGEBSH.  uflomdBs Sl (Wigeuteigm @G
wrHflwuns S mbHSHI. BT (PeOD  LINILSSmBIBET  LITOHETDIOMU  FTIHSHHEVED  6TRILIS]
(PIQUTHIBGI.

SO 2 WISHBGS SMyewiorer iU &m soeSeodsenends Osmemii gl OpLent  (T) x
GLeL (t). ubsGaMBB LBBID WIUIUTSS  LGLUTWIeSMmeNE 0Fss] GuTi®G  (pens
(Checkerboard method) sevevg smeausCasth  (wenp  (Forkline method)  epevid
S6WTLMILIGVITLD.
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Oeni_edel LGUUTUI®] LBBID SiEILIO DIEMIS (LD

® (QwemiLed eelCeurm uUmLIBGHL GSrenid Ceupul L  uewiyd  FmpIEenend  CHIHOBHBHBHT].
aFHeoTed  @p  uemiliBg Bm CaupulL  stgeniider  @mUuUE  OFHedeurdmal. (LPFH6L
waseaFshsHuled  (F1) @bmslw umibster  smjenl  BSSILGSBS. By euTL_MD
LEHFFHSHUNGT @b  sTeouGHWTs  (Y4) BewiBd s  Capmaipidpal. (LPSH6VMLD
waaFFhsHular Coaupul L seollardhdHled © 6fen  GBHLenL  BEBID  GLedl  LewLIB@ w
9leveleude Bapmymuionad GCall HeEpd@GeT Lfiba QFe0dBa 6len OLWIL (W9e] CFUIST].
aeGaumpmar  3:1 ey alHHHHO @G LBBID  POEG LSBT  EJ6uIL M
L&HFFHHHUIL DU OUB  (PYHSHIH. @iy @ 2 ulflwed SuIeled  ieTeSFT
uGUUTWIemeUl LiweIBHHW  (pHeord Sipfellweunieh GLoewt_Bso Seumi.

OewiLedletT  UGLUUTUIE]  SIEIGH(POB 2 ewiedoulled  @Ih  (WSHETMLWTET  Siplaluled
FIHOSNUTE O (HHSHFH. OLDRIL V6 FnJeDIOWITET LOBHBID HIGOEIWIOTET HevLILNendF G Hemermaei
peold,  umpLfGHe  FNGHWHEGL — HBTOGHET @B FHBHUIIHH  BSHD
FHhBHHBEHHGHD SLEFSILGHMBH  6lTLMS  (PTELOTOHST. Obhsy SIBMVGHH6T SBOLTHI
LTUEDIHH6T 6160 DINLPSHBLILIH 13601, aeiGou  umpbUflud UL SEHEDBTEHT 2 Benel
Bijeoruless  Gwenileder SHULOLOU'L  CoFrgHmearssl o SHauHTes 26166l Bbhsl
UGSV SHMET, DIGDILIN DIGDIGS(PMB  TBMWSESILGSEBH.  DFeicpeold CUBLILGL  allglH6T
siiuel al@set (Empirical laws) steminpasiise.

Gargenenid el (Test cross)

* o o ulfladbdar OQHFwrs  ILMIIMSLHMS QOBEEG PSHBSLIHILIDEIOL 6T  SH6VLIL|
CFUISNHGHF CarHamensd Heolll] elerml GLw.

OQewiLedeT @ Uemildh Heolilled (pHeomd wasaFFHaHuUled (F1) Cameipid sHreugmisern
SIMDSHSHID  GBLENLLI  LIGWHILEDLLIEnE. SpemwiLmb  waeyFshsHuled (F2) GnLlen  BEID
GLewLl uewilsel (wempBuw 3:1 aaiB  al&SleHHHe0 o silener.  EFENILTD LD&HE|FSFHHIHUN60
Caxmai GLMLS STUIThEMTS SHANSIHHFCFTEmBHGH 2 LUBSHSULGLD Curgl cpeBTd
(Fs), mrenasmd  (Fi) waasspbadseisd Simansssd STAIESEHD GLLS SHTeuUHisenTaGol
STEWIILLL L.  BFHTPeOd GLDL g SToUTHH6I LOJLIITESD PoHDHHHEemD (tt) CETemiL g
WD (P9eiBE aubSTY.

OCwewri_elet  ULLTewNS ~ HTeumiHeT gt QBN  LBEHID GLMLS  SHTUIBISENTHS
STRILILGSman? QFBHT (PeHFB AleNHHSHMBH HEIL (.

Gewt_eleil GBS SHTeuy LOFLGNSSTIL cPeuHsapl SuledLTuiey

FHTusHHer o WD BIIB  SIeLeSeobMmend  OETeL @  LJUamIAITeD &L GUUGSHSILGIBSI.
SHTuIsHFHlar 2 wrsHFHled Srewiliubl SeCaumpur® LS EhoHSTal 2 amienodell Llereumwrml. (1)
ulLrenl  SreursOaevse dlipedefen GaweouBl Bewew (GA1)®m o (HauTds 616ve0 SHmelent
WTBaITY  (LPEVSEDBTGLD. (i) OpLenLulLmenildh sSrauhseisd @m Sevelsd (Le) edliyedes
2 _(HhaUTHBHHL  LURIGOSTeTEpD s (QFwedper 0stewi GnTdH). Bnhs oeveledr Le Le
ooevg Le le a3  wjuegmensssHed o eien@Guirdl  LLLTeNNS  SHTeuImibeT  GFulsdLiBLD
Qigeiemenr  (GA1) o Busbd Osuig OpLenLd SHTUJEIETTS 2 6o Brewi BB
oeesevser (le le) Gamemi  HTausmissT OCFLOBB LIsHmd o BUSH OCFUlSHTL Siene
GLMLSH SHTUJRIGHETS G660l

® (IpH6UTD LOBEMID BIEWILTD S|FFhHHHHeMe0 CHTamiw OBl L& SHTaugmhiseied eenel 11
SIVeV ! Tt 6B  WJuEIAITESHmS CUBBMa 6aldh Helbs(ualeoemen.  6alBeal HTLD
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OBLeML g HTaUTmIG6TNe0L 6lemer  SHHLmILImenIa] OUBBeM6N, sleneu  LOTBEBILILIETTLI 606
CuBBeNeY 6TWIB FnB  SUIVTHI. OBLENL g SHTEUIHIGH6TET LOJLIGIMNTSEHHMSHDH  SHewrLpiw
WPFH6L HAFFHHH UL CoHreamlu GBELmL g SHTUTRISMT @HIHLMILIDamemal CLBB QBHMIG
CuBCBTCITH @l Gewigty. BSsmad Ganpmendseolily (test cross) eeim DIMWPSHHT].
Qb o uilifleorgsgeot BanmHemend &60LILN60 (U L6l & HTEUJHIHGEIT) PMIG
UBSHCHTBBeUMBUIHMSH — (THEDIGML U LOJLIGIOIMSUILD  SHTOTelssIUl L CHT)  HBHoLILIBE
uFHeorsds @OmEG OuBGBTEHLET Sl GCauikeor@b.  Carmmendseolilen cpsod Ggmermib
FhapHamend Oamenih Carmemer o ulfluiler WIUMMIAITSSHMS 6TeMHe0 HllbHEOTD.  @(H
seolwflullear @mniE@ UMmILIaT @dHsUemLiemene) WLBBID TEUlL  UssiLlenenienald &6l Bluid
BangHemend Heolil| LWLGTLIGSBS.

Ubseoriy (Back cross)

LIB&60lI  6leilghl  (pHeV HFFhHHHmw (Heoluilf) gBHemd @ LJUEIITHSD  GLBMB
CuUBCBTHLET 6ol  OFUIISTSLD. 85 &»n umslLpLD. SIM6U QIS HHETEMLD
UBseoliy(dominant back cross) wppib @EEGSSH® LBseoli] (recessive back cross)
eTeLILI(h &l 63 60T.

WPFHeL  EHFFHeHmw  (eoliyulf)  grGHHm  GeTewi  GUBEBTHLET  &evliLy
CeubCurgl SIeUILTD WHFFHHHUID CHTAIBID SHTOUTRISHET DMATHIHID @EIG L6
CETWILHTH 2 _6ileNenl. @QBHRIGSHAMD CUBB HTeugmISeT g0 CHTaIBIeSHe0m6V.

LTBTE  (PH60 LSFFHSHHmU QBMIGHHTemD Gamewi  QUBGBTHLET ool GFwIu BT
@Arewih UBSCHTBBL  LewiBEhD  FaigddhdHe0 (1:1) CxHreapispgi. BeBeHF CarmHmend
&H6OLIL| eTeoTml G,

PBEGSHBeTenn LBseori, seoriuiflufler wrpLlL Lewlenene| setemwenw (heterocygosity)
OB 2 FBBSI.

Smueniys el (Dihybrid cross)

® QpuUILSHeOLIL  eISILG B aHflenLll  uewiydemenl QUMM  HTeUTmIBEHSS LGl
BOLOUBID @ Jiwed Seolum@bd. & Uewidbseol] — umybuflwlwsiug &m Coupu L
DI60606VHM6NTH  GIBTEWIL  LJLIgmISHaTemL Gl Hla@pd LmFUflubd SEGLD.

gnjien) @amEesed eolh (law of Independent Assortment) - &w uewiys sevlienL
Sl WTHS  OFHTewih 2 (HuThSUUGBL  aldh @ eun@LD. Breni(h  E6enenTLILIGHIL|S 6N
CEBTWIL  HTOUTRISEHEBMLCW HHWD @b SHevlled, @ Eenewill LIWILISSTET ST o6l
SaHHIL  Ufleugd  BOBTH  DemewiliLewiSETr  HTJemiBel  SHhSHI  LfleuensF
FTIHA HLILISH L6V, BsnesF  gmuan @&ImGHO  aeip  Guw. GeausBaup
&CymCnGambsefled SiMLOHHIETEN OJLUNISHT GHeiimeo UGUIeCurg ariilemil  LflanBg.
A uewiyd HeolIleaiCuTgd CaLbl (Boafed Lev FTdhdlwiome SrJenlsener CFjhbend [BlSBLOEOTLD.

Smuemiysd sl — BCabl seit HelHaIIlfgHe0

gniiens  @amiGHeder cpeod  WWITwed  Coupur®  HaaEmE. gmriens  @HImiE 360 6o
allemeeumed @ 2 ulfl, wrysTISemwuisdy GCaupulL  CaS(HHemen 2 (HeUTHGHIMBSHI.
gmiieamns @amGgGsedar GCurgd &Tul, Hhmd o ulfleseiled  STewrILBL  OFLENISSET,
Gx16_Baefled U fHHelbsliBSeamer. @ e cpeod L FriHHwirer &CrmGrGamibaer e
FLLeMWe| o (Heumdhslul B, wyiwed Caupurhser Coreapideamer. Swogliuied GeumiLmBHer
UFlemTTDSHE60  (LPSHESSIUILT  LIMIST303185 63T0360T.

9| Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




Gxm L iiumeniuled GmueniLs HevliL]

® FalsHUIfFH ald @ wiuaelea 9le0eSe0HCMTH OCBHTLILMLWS.  Spemmed  FmyLleins
RHBGHL  ald  IUISHEHEHmLBL o sfen  GHTLILImen  alend@GH MBS A
FHTIHIGERSHmLCW  Hawd S Qwewr G L UMIUSImBISeTeT  HeOLLIBE,
S(HUETTLIB S0 6T6iTml  GILIu.

B muenis seoliled @eni(h Uewilsel @61 CrrHaed &HMHHHeL GameTenILubGHBE. GO 60
Ul Lmewll  STeugmiseled eallenguile eaugalld (2 _(Hewiewl , S(HRSWS), almgulmevuie BB
(lDEh&FelT, LUFMF) LB OFewiB LwILBHmeND HHHHeD OBTWILMT. o (Hewiewl ealiged alend
(R) spmdw eugeud Qamewi allenssd (I) @hi@ UemiLTsaD, wehde BB almsulamsv (Y)
uFmg BB almsulmendd (V) @@ UMILTGaD o 6leneal. 61aGe DEHF6T BB, 2 (hewemL
aleng Gamewi sHmw QuBGwry RRYY - 66 wyuamiemdssamed @RI LuGEBE.  (p&H6o
waaFFHaHulear  selilabdedr (RrYy) Gaifl o maursssHaGuis @, UemiLibBasTer
wrugn  Qewewt  (Rr) wpOprep  uemiliBster  wyuam  Qemewt  (Yy) seissit  Lifleugled
FTIHHBLLSHmev.  BFHe  alevenaursd @albeum(n QUBGBmTHL  wriwed GCoupur®  OHmemrL
BTaTGHalHome CHI0 Henem o (HouTdd (PRSHBH.  Dlenel

1) wehser o mewienL (YR) -9/16
2) wehaeit spmBws (Yr) -3/16
3) usems o mewiewL (YR) -3/16
4) usews smmBAwg (yr) -1/16

SHABIH60 BHHaleaiCurgd Bbs Hrang eumd Gl seEmd CHTITWILTS QETBIL 6T 66Tyl
Dmewibhe  BIewILMD  S&MFFHSH U uFHemml eumswner 2 ulfleemen  9:3:3:1  6I6IB
A& BHHH60 ©_(HeUTS IBeT. B LT SHH60LILT60  Oloewi 60  GIoewied OB  9:3:3:1  616iIB
aFsD SIS LfHe0, Tl @@ MGH0 LBBID SHABIHIET SiglitenLulsd GuBB
Fyrer  alHHLOTGLD. BB LLHH6O  SHTEwIGVTLD. OewiLedlent @b  HewIBLIQLILISHEIT
urgouflwid  upplw yfiged  oppid o ulflued  yildleEd @b DIgSHHeNond  SHIenbBHSI.
Amuenild  Heollled  OeWIL6d @Il TeudHTd  (WTOWTPHS pUIe]  (PYeYHeneN  [HTLD
BeuTpg FTidan @HImGH ald 6Taiml DimPSBHEBTLD.

SRS  alensssmenr  LJUEN  eeleuTml Gedied LwWALGSHW  ulLmewll  elenguled
CFweLBSABHI?  cpedImE SlgliuemLuleoren  alendssHmBd HILMIGeumid.

BuBmasWLTET  RGHSHMD Qe ovessd  (RR) grodameanssed Oprdenws  (starch
branching enzyme - I - SBEI) e_Busd OQsuiwsangugl. eaileng wadiFfluypid Gurg SbOmTS
GV &leme6TTULL6oT Falgul SIF CLP6VE Gn IS 6IT 2 BUSHHWITeUNHSH SITIHSBS.
rGdHseaemouiemLw  wiugn (RR) ups  smaugsdsd 0.8 kb -2 emiuwr DNA giewiib g6
wIBBSHer  almeneutsd 2 6MGar  CFBIBLILLLHTed QOBEEG  ILEDIUTS(IT)  TBBULIGSBSI.
Bzeamed  @wgus SBEI -Gprdeow o Busd  QFuiw  (pigeidhevensv. BFa1  alenenaurs
AlenSHH6IT  SHeW6eNHSH  (PeLHIDBIBEHSHGL UFHeoTss &HCTTD cpeudbaapisanend BFsfldhg LOBHID
oFHs pogu Csafldba muSHHOBTAHBH.  BHHT STIMILTHE FoleyB LJEUD DI(DSHPLD
alemasefled SHBfHH DiFsoTar Hoy o Pehd BenbLmeudHHed Hewy EUObHEH  F(HHIEG S eT3e.
Goupiu L wyugmieuTdsd Osrenil (Rr) elmsseied @aibsurm Smen Sis0eSsoEHaled Qb @PHIG
DI6VESL 2 6TeNHTL  OIF  allenSHHeled HIFHMDH (DIWCTOUSIQET -  HEOJULDSHEBTENLOWIBM
&sTTCUTemaBL Crl) Feuey®B FOBMLWL T (GHemBauTel HIWLILTED o BUSHEH CFuigh o (hHewrenL
Qe (SH(HBHHMBMB alenHHMeTL GILINBISIBSI.

2 (HeWIenL LoBEID FHEISW L LTewnll allendsendamer
(PeVSEIDI DigliLienL_uilevmen eflendasid
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Bmueniy Cargpemensseoli (Dihybrid test cross)

wpiuemiy &eoti (Trihybrid cross)

OoewIL6dledT  (pUILIETLS &6V, Lev  Lewidh  gmpideflelr  umribuflwusHensd  ellens@HeadHnd
IO 0151 Oewiederr  Heldail Lflged aldud, arrien] &HmEGHe0 alHubd cperm
vt  THFMLL LTSI BIBmeNd OBTemiL.  (PLILIEWIL]  SHeOLLIBEGLD  CUT(HHSHILD. CLPGIT ]
aHflewL LIS EHHSTRr  JUam Senenidemend Odmewi  smw  CuBCBTTsEndHenL G
BOLOUMID  HevlIL, (PLU6WIL &H6eVLI, SIGHTeudH (LRI SOl ulflaeT o (HeuTHhed 6T6rm
DIMIPSHSBLILIHLD.

BeHelIIST  (1PHL  HFFHHHH HTeUJd  HMHBeoLI] DL WDCUTH, 6B  elgLomen
Bx0(hpemenujld, 64 @IFHOTT HHFOFOSMOMULD 2 (HUTHSGHIBSEH. BDbHH SHevliLlled  eLpeiTy
aHflemLLl LIS EhHEHTT  OFLUISH6T  Q&IBTH  EenewihdHl OFuIcOLIHE 6360, (PLILIGHTL]
&eullLlle0 o e6iter elpeitml GoumIul L LIGWIL|SH6ETTEIE.

Gemi_edw wylweder alifleurdasb

OLoewTL 606t CETeTeNEHaT60 @(hH LWL, @ LewI WBBID (UL &6eolILEeT HaljF &6
alFalevd@Hdel o eener. SiFTougl, Coupll L LBHCHTHBB aldlsmisen CHraipid. FdbsHe0met
UMy DLl (LPEDBBHEIT, QLWL 6VILI oy LiluI16S 6o allfl T HLOTHSH SHSUILBH MBS
WrUEISHEHSHmLCwimer QL F Ogwevselear alemeneurs o _ulfleeflsd @bhs Geoumi L
UBSCHTBML LewTL e GHTesTmIseinmsent.

wyuem B FoFwevmer (Gene interactions) - @b LUBSCHTBMBL LWL QST DGV
SI5BE& OCoBulL  WLIUISSH6ITED  EICTAIBILD Benih  DeVeVEH  DSBG  ComulL
SI6L606LHM6NSH L Tei(Beiien  LOJUMIS OHTGLULUSNT60 S BUUBSSILGHBSI. BbBsID6)]
Juem QL FoFwed FaIBmPSSLILGSABSH. @ 2 ulflarsdlar  oemwiy  wBmib  Geuglw
U6l o ULl 60  LIewiLH6eT, @JeniG SeevdH DISBEG DIH BT  LOJLIGISHSH6N 6T
DL FOFWL alleneNeUTS © (hHEUTH IBe.

GloewTLedlett  CFTHemensell, e Lewiendl e WUl SLGUUGSSUILGEDBSH 6188  HHHMSH
BeplllUSTS 2 6lTeNg). ML OoeWILgih@  LTeil  LoJLemISSEhdHmL G LevCaum
aumswLTel @enLF OFweseaie alemereured Haw UCap aldalevd@seT DMlubULL .
USSR QML FLFWs UBBIW  SHHHMS AB(PSLILGSHS) aleuflgsaeuy W. Guilgen
LA BsambH sl smHBIGsTe0 (factor hypothesis) ooz Gulgeaier smyend
ah3I8sTe0  (Bateson’s factor hypothesis) sisip  owwssiLGaps.  Culigeaisr smyanids
BH(HGHICHTeIT SBOILILIY LD LIGm) BenL FOFUIELHEIT BIDeb BT B UGN DB HGNTD
AUMSILGBSHSLILIGS MBS

*  ILUEISGETENTS  HHUWD  D6VVH  DIeVeSOBEHHG6TC  BleWd Bl FOlFwedsel
(Intraallelic or allelic interactions)

LOTUEDISHEHHH MG BB  DIGLVH  DIeLESLHEHHHMLCW  BHUD WLBBID  DIEL6VH
SI6V6SEHEITEVEVTS  LOJLIISEHEHHSHMLCW B Bl FoFwsosst (interallelic or non-
allelic interactions)

yUED SenL FOFUIe0H6T

LyUem ML FOFUIEOSH6IT
Bl QML FOFUIGOSHEIT
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SIMAIL HHBSH6T HEHLHLD h ( SimwailBiEEnsaem G Hlap
BenL FOFWwe0SH6IT B FOFUWIOH6T (2160656061
SIFVEVTSH  LOTLIGISH(ETh B enL Gul
(16065605 (ETh b emLGuLl Pawh GemL FoguIs0HeiT

BaWD BenL FOFwe0sH6iT)

J

!

Gnl_(h/ LGOLOTLIGIDI

LO6NMBESH FH6V/
DD B FOFUIeLH6IT

LOEWBG FH6el606EVT
B FOFUILH6IT

A 4

~

/1. QPRIGHSHHETMD CIHTLTLML U BenL FOlFUIe0SH6T

o) W erGsHamw (Complete dominance)
dBHHIHHT_(H: GBLewL OBEMID GLewL LI LTewld HTeUTRIG6I
S WPMOWBE GBI S0

B) BmenT QRIGSHHETEMLD ) G0 @mIGSHH6IENLD

II. G&mev6l  LOFLIGISH6IT

) PRIGHHSHATMLD B TEL6V ST
1) RBBIGHHHETMD CBHT6060 H6NT
\@) HUhSHDeTdh CHTe0L60H6IT /

yUENISG6TCsm Bawb Bl FoFwsoser (Intragenic gene interactions)

® oGy wyusmeisveien &M SIFVSVBEHEHMLCW DML FOFUIL HOL CLIBIBBSI. SISHTEUS
2081 BLHFH60 DMHSH DI6V65VBHEHHHMLCU BBLDHBSI.

BF BPHHEWIL BB GO HEBIUIGI.

(1) (PIpewWBB PRIGHHEEMD (2) DHel PRIGHHHEMD  (3) UL B  DI606560H6T (4)
) LIGU3TL| 5560 61T GeueMiILBSHSHID LD LIGTD)Ih & 61T SLFl e LD LIGU)IEh & 61T (I
AL FOFWeLHEHEHBTE CUTHIUTET 6TBSHHIHSHTL (HHEMTGLD.

(PIREMLWIBB @hIGSSaEm — Seolpr wyugsssT (Incomplete dominance - Non blending
of genes) U]

o gisuamiiameniey OuBp sTw sreugwors o eten  (RIR!) deuliy wevjsemenuemLuwl  Sibs)
whTmy  (WFTLIederd geomum) — 4 WenlGHHTOUTD eeTenB  LOBOBTH HSHLemLlementl GLBB
(RZR?)  Glousitemen  DGUTHMENUDLW ST SToUFHSHIL 6T Heoll OFuin  Curg  (LpHed
& FFHHHUTL BenehFleuliy weufseT GUBB  HeoLYUNf  SHTEUFD O (HEUTEISH. OF: )
ool uilfl  evjsefenr Lewiled & QuBGBTseiLWmha Coumpil miug P SHEHSH.
BHH6e0IL PRIGSHHeTemd QUBGBTHer UBSHCHTBBHMmS GeusfiLBHSTIOE0 EewL UL L BiBLomet
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Benehdaull]  HBHMSH  CeueNlLBHHIF MBS aeiGal WTOHTH  @EIG  DIGLEJEm6V
& BULGSHILILLaTeoemen.  BHeUDS DI0ES6VBEDHD Fnl LTHEF GFweou (h el LUl L BpLomer
®enehFlouli] Hpd  CxpmemlueiTeng. Beloumad  DIeLeSVHEHSH ML G  QewL Uil (B
QFWENISHE (LPILEMDLIBB PEIGHHHEMD 66l GUWIT.  (PpHe0 WHaFFHHH F1 Hraugmhisemern
o Iaeully OFuiHTed @JewiLmd &HaFFhhHulsd Fr  upsHCHIHBMB  oBE3IDd  oFUEmIeTSHS
aldlpmiset @rewihGo 1:2:1 e lUsd GBUILSSHIHH. (UBHCHTBML  Lew] al&lgHpb
wrueEaITeds aldHuph (WwepBw @Gy wrdflwmes 1 RIRL: 2 RIR? : 3 RZRZeaemid o 6lterment)
Sle0eSeLFHET  elalaldh  IBBULUISSS  HAISHURIGD  SHEmwdWUd  OFHTLFFFwmm
SHIOMWUD  OBTewi(Boienet elaiLm® @He[HbHEH HID DSbHFH  CHTeTemeVTLD. STV
BFev Owewieler Halldhail LflHe0 ald) Hepueamiordps. @OrewiLmd waseaFFhsHuiey Rl
wppid  R?2 wjugmisser  sefdbant  Uflba  wBpd  op8FIsmehd 2 LUl GF ey,
BenehFeuliy, Oeuelienen HBHHe 1:2:1 ey alBHHHe0  uwiLBeT Copmaipidemper. Rl
Sleveler  Fleully MHBHHBGHS STyewIoTer  GBETHOW 2 BuUsHSH  CFIHBaEI. R291606560
OQauelienen MBSHB&HS &Tyewiorsd o etengl. R wmpid R?2  wjugmeurdsd  feniy  Bind
GBI CBTHBGHH STrewions, Senehdaili] BB wevenysH CHTBmelsdma.  eaGa Rl
R?2  @®eel@m wyugmisbsel  BFbahe@&IEUTE  Gewi_6d6T  &idem umybUfluws OCBTeTens
o g GeuwiulG e ST HBRsT CHTEIBTLE, @FwiLid W& FFhHaHuled
®enehdauli] Hp evjsemensd CHTmmiad sl amet.

PHGSSHaenouleins @enL UL TBBIS SMHeyewLw UBSCHTHB eumsuwd o (heuTeuend e6lailsLd
allendGeumui?

wyugy  GeueliliLT enL.  SleMeygFTy  Hleneouled allemdSHeUTLD. BuweoL Bleweoulevieiten  GFWIEOLIBLD
SleveSevmel, Bm UrdHsentas o eiten  Bewevuled (R1  Rl) deuny pipsdbsten OsuwsduiBLd
OBTHOWF — FTHIBSI. GmpUThL W  SleveSeosefllear  &m  baevsst  (R2 R?) &6
LTBBSHHIBSLLLL Dle0eS60H6NMTESH — Hawhal Jeall] HiBSIHIBEG  Seudlwworar  CpTsHenw
2 _MILTHGeLHeoemev. 616G Gleusiienen BB LevsHeT Caomeipidlaiper. @eLUuUlL LBSCHTHBMBL
uemiLmer @enmehdFlouliy) OUBB (WHev WaaFaFHed seoluifluisd (R R?) 50 sseisd smeugmise
CFueLBL LIsHmS 2 Budd O Gaeohdaly Bpdmed Copuelsdng. — SuUIs
Aol  Ppsmss Comppeiss (UBSCaHMBBHMS) GUIHILTAISTS — EHedanev. BB PnG
SleveSevdementl  GuBB  Blevevuled Feuy PBHmBH CHmBmIeldss  100% GFwedulBld  LFHD
BxhremaulILIBhSHBH.

Sment griIGSSm (Codominance) (1:2:1)

o IBEIILImeae OCsTewiL  STaTSHHL b evelevsEnd BT  FLWSHHO LGN
CeueflLBSHHID (wewB —eh o ulfluled IBBIL  uiyemLW B  DieLeSs0HEHD  CT
FOWHFHO UamiLdmer OQeaualluBHIHID BHapalBe o @RIGSHEED 6l Gl
dBSHGHST.(B: sbelwmaled Feuliy B@ID Oeusitenel  O6VTH6NT, &FHT  Sifleureir  auge
anfBuomngCenmiier, welsiseflesr ABO 81653 auensd weilsiseied A B [BeeveSeomeir 1
IUEDIeTET  EenenT  PHIGHHeTemD  OoewiL sl  HellSHIL LfleHs0 aldedwil  LNeuBnpIsBgl.
Bt PEIGHDHem  STauhseiey  WetemBLIfiiy (electrophoresis) ojsvevg BBLLTfenas
aumguLsFHed  (Chromatography) ugsb  Sisdevsi LGenGeumeammui.  QUITIHL_SBene6NLl
flShamBleumher cpeold Bend  alenenaldsemid. dBSHHSHT(B: STeOILNWID  erOLJIgUITedILD,
BeouBnfleir  cpeold  WHMFFHSSH  seoliulfluier  @eoLiiuL  wpuidb (amphiploid) &
upGurisefear  alemall  Ursmsemen  WeatemBLlfiiider  cpeod  UfleawCurs &
OuBGprysEpd, GapulL ulel Seowiiiemer (banding pattern) GeusfliLBSsIS esen.
ool IuIflufled @prmSemenbd L L Siemli] CeuelliubGEdBal.  Dieweuseier Seoliuiflserieo
CuBCpTTHament CuUTECB @aialHl LTFHMISEHD SHTemTL LIS eTmsen.
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CuUBGBTTsH e 65T RHD uewTLl ememtai gyleiter LIGWTL|&6M6TTL CUIBPSHLILIGIL 6T, LOTBEILS
uenlienemialeomenr LBw Uew Capmeiimieusd GPHULILSHHEEHH. (WPHeO SFFHHSH seoliuiif
BIWILTD  WHFFhHHHuled UBSCHTBB Bpid wruew eldswors  1:2:1  QuBpipUugid
GPUIL $HHBS).

Qzmeved wyuemibser (Lethal genes)

“o ulflarshmadd OCamebgd HPEImLW DieVeSUEBEHHEG BT  LFUENIHDS6IT  6TIHI
QUWF.”1907-o4b  SpemB.E. Ly eteiLeu] Gsmeved  oLIgmIeNal  erveITLgrTHe  (snapdragon)

osleip  opengemgeid HApflagHed sMmLBbsTT. Q5 96 @bEE OsTeded wWILEDIAIBE
TBSHIHIBHTLTGD. DLETQMTTHH 60 CLPGTBIOIMS HTEUTHIHET 2 6IT6T6.

1. usens P Qsmewi usD Sreugmiss. (CC)

2. DEHhF6T HIBSHFHILET dnlgll LUSFIDSTOUTBIBT HBITaTUIhEmend GamamighligTed Geuefipfiw
LEFMTF Slevedl FHES BB CuBB Suflwm STeurmissT seriLGSemBer. (Cc)

3. uFensw BHIBLOWBB Osusiens BB STeugmIseT (CC)

R&HSUemILImenTey OUBB USKD STeumhiseied wruemamaswd CC e, @&HHLemILInamTe,
CUBB OleueTen6NdH SHTEUTMHIGHETET LOFLIGNICIMSBUID CC GIQTRYLD 2 GITENGI.

oyflur - sreugmiseie  FUamIaITESD  Cc uELb. Bemel  LFmF LOBBID  OleusiTenem  HIBLD
OBTEUIL.  SHTOUJEIGENTS O 6660 Bm T HTUIRISET o eWILTHGWD  BJewrLmb
WHFFHBHHBeMe0  UBSHCHTBBeUmHU!  OBHBID  WiUgmEL  aldghsenms 1:2:1 o
(peopBu 1 usemg (CC) : 2 gyfiwr (Cc) : 1 Geusitemen (CC) 2 6ol SeIMe0  OlousiTenern
SHTUIHIGET LFmF  HBWOWBSIHBULSTE, DENeUSENTe0  aumlp  Suleomoed  CuTsBg. e1601G6u
@yewiLmb  seFshsHuler alSsd  IBBIEBE 12 amid alHHHHe0 2 _siTengl.
Seiumasuled 955 POBEIEG LLILMIITSSLD CETeRIL (CC)EBTELLILBHBSI.

WPRaUGID @PHIG VLS  (PURUSID @bmIEG 6&ETeed oleveleosmen LML o ullflearsaler
SI606560H6IT O®m6e06V) LOTLIGIDIH&H6TTTH B LI Nest Slene 9 eWILT&HEGLD BJewILMLD
wasaFFheSHUlar  wFuamTsEs  aldsorargk  (weopGw  2:1 Sevevg 12 ssH
L3 NEICE 8

ueouewisam@  (Pleiotropy) - @@ sefl wwjugn, UM UMILSHFpISmeTs SLSHID BHope
BziuTGLb.

LeoLIeILShanml  Heilenoulled,  Hwim@  wuemieuterdl  LevuewiLsmen @8y  CrrsHglen
sLLULGSHSH o ulflarsdlear LBSHCHTHBMBL  LemHILSm6NS  SHILOTeNSHBBSHI. B6lIeUms  LDJLIGIDI
LIGOLIGWTL|EFn Bl HETeNI0H  OBTeWIL  LOJLIGDI  6T6BenSSLILBHMBH. GO 60  LIGVLIGHITL|Sdn Sl 60T
(PHIWSHBIUHMBHSH HIGH LLLTIS HTauf (muUFD FLlewLeubd) Comhamenseaied HewiLBIhHSHT].
ulLmemiuled T  evJH6T, LU allenddel LBBID Bened DFSHH6T60 SILT LeTerlsel
OBTeiL.  LIGWILSMmeTemL U HTauTHend Gealsiienen WweoJHer, Geuelpsiul BBpeLWw  alendHEelT,
yeTeflaeamBp ewe0 SIFs SlwaBenpd CaTemi v ULl LTeold SHTeugmesCatm®  HeoliBE
CawIsCUTEH, BHS WPSIDI LNILSEDHD eBens JUsmIelemed UTFHLUFWLToImSS Sl BIHST].
PSIMI LWL SmBIBEHD @G 6@ wJuamalsl @mIEG BBID QBMEG DIEL6J6LHET  CLPGULD
S BUUGSSUIULBL umgibuflwnreug OHFlw eubsHdl.  6bhSHHSHT.B: ST Sifleuter CFmens.

JLEISBERES L0 Bawh BemLFoFwesoser (Intergenic gene interactions)

PRIGHHemD  woBsHeo urpbufud  (Dominanct Epistasis— @ &evsdlevsiien @b
wrugmieler  &m  SeveSeudeT  Ceulmmh  Bevddlevieien  LOJLGMIOIGT  DI6VESEVDETHL 6T
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AL FeFwed  Ufbgl, uewiy OQeuefllimnG SEHIUILGUSBEG DI06VH  LOMBSHBLILIBHEIBHMBE
WemPHH0 LMybUflwd earm Quwiy.  @eleuTs LMBHGLD LU  @HIGEHDEIENLOLDMBSHH60
unrouflud st iuGaEBE). uewiy GevellliuThaemen HBEHGW LU @BHSWD  LOFLIEDI
(epistatic) ereipid, @BSSILGL UMLIBGAW WU wepssiLlL  wyugn (hypostatic)
B DIMWPEEILGHIBI.  BbHdH B LJUEIGHMD Dle0eSe0H6T CFIHAH(HBGWD Heneouied
wenBEHGD wyLeeier LU GeuefliLGaBE.

yaewl sl BHpwras @hg o0essd ‘W Geuslienenr BiBé saidb@d, @bmE el W’
PpweoLw salba smpeaiordpg. W oeoelelsr Geusienet BB @RBWD W 9606560 6
&l PBHMH @BHAWWD 2 6Tengl.  LBOBTH waBHslUL L Djevessd ‘G’ wehFel Seafldb@Lb,
OB WwBSBILLL  Sevelsd ‘G eEhaeT saldb@h, ST PBHHEG Sevesed ‘g’ UFMIFH
SANBGD  STTEWIDTGD.  (PHeL Sl GHFH6e0  GeusiTenen BB  BBISUD,  EFewILmibd
SIMAILHH60  DEHF6T [HIBLD LFMFHG @QRSWD 2 6iTengl. Geueitemerr  BimbHeaflulles
wyurssd WWge-emw  wehger mpssaiular wyurssd WwwGG o Lear selilps  QFuighted
paev waaFsHdH  (F1) sreurtiseaisd Geusitenen BIns sefl Caupi L seolyuifl (WwGg)-
wo Camemidmal.  F1Gaupiul L seoliy sreugmiseisd seoliyss QFuiwbGurg Fo  @miglulsd
12 Qoeueitemen: 3 EhFell: 1 LUFmTF 1B LBSHCHTHBB B H(WewL W HellsenTed CHTRIBISBSI.

BEGL  SlsveSeosentaaysien  W-ameng ‘G'oBpid ‘g, Oeusiensned @mISAUD, LoEhaF6r
SleVeVEH LFMTFEHG — LOMBSHSBID  STenllILpBLD. P55  SHAMLW  @BRGL  WW
LTSS EIEH6T (4/16) 6B  clewenilbamauleomar HBHGMET UPHGL. AI oL PBHHIEG
wwgg usms safeow  (1/16) eupniGLb. srauykiseiey ‘G eleud  OJUTHSID  OBTeNIL
(WwGg seveos1 wwWwGG) wehgeir seailemw (3/16) euiprigib.

LIUEINIBETS DS DleL6JeLHEHSHBMLCW HHIPD BenL FO\FUIs0SH6T

al. F> eldgb

Ll UpSCETHD elds
1 (W(RELDGILIBT Wgmileded  meorur  alledt  (SIBSHHSTRT) | 1:2:1

QMG HFHEIEMLD eufledl [HIBLD  6YOGITLILJT&H6T  LO6VFl6T  [BIBLD

(SeTgengeld Fmnsleid)

2 | B @rigHSHmD | walgjseiss ABO Brssaima 1:2:1

yuen SenLFolFuled dBSSHISHST_B

LSS EHSHESG BDMLCW HeLevd Sie0eJe0H6T SieLeITSHaBBBEG BB Mawh L FoFuwed

6. LOEMBHSH0 BenL FolFuIed dBSHSHIHBT_ B F alldBLb
' UpSCaTHE el
PEIG  LDMDBHH (Dominant GamemL gFewiulenr sefl HBLD 12:3:1
epistasis)
obmnE wopshaed (Recessive | eyeigemgeand — FBmler  wevfles 9:3:4
epistasis) BiBLD
@yl  wFuaISHEHLET  Fal B | yFalullar el augeaid 9:6:1
alewerrey (Guplicate genes with
cumulative effect)

By WrUEISH6T | Beftiyl Ul Lmen wevfler BB
(complementary genes)
HI66uT LIS H6T | 0SETEF BFmen allewduiet BB
(Supplementary genes)

HEmL QUi LJUEISH6T | OB HTeuy Eensoullell HIBLD
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(inhibitor genes)

@yl igliL] DYLIGIIEHEIT alewawems  augaud  (sHeoflullest
QUIQEILD) CagliuT® Liyer0
Ca11As06vm- LifFT LTerO@LmflerD

uevsmyemiw umgbuflud - Gargienwuled uedwyuam urybufwb (alemswemp BiBw) —Polygenic
inheritance in Wheat (Kernel colour)

usvDTLEml  umgbuflubd - ueGeuml DJLIGIGH 6N &LLTSE GaFjbad @ LemienUsS
S BULBSHSISH60.

R o ulflardhdler U WIUaIGHT Q&M CFJha @ UebmUS SHILTNSE@GD (LPemBHEGLI
ueolDyUe LUmybuflud  eteiml QUi @miGdH OFHTLT uemisede umFbuflu  eflensamibel
OoewTL_6dletT alFBEmL 6T QUL B alendsLILIBGH MBS

eoafLer  BTLGSH STeugalweopdehy H. Bleoger - anfed (1909) Camgmiemw alengujmmasersd
Spemel HaeHSH Buurrbuflugensd elenssleny.  aleng BB Sk  wIuamsbHeier  E)h
SI606060FH6NT60 S BLILIBGSHSLILIBHS 6360 fouly  alemzwens HBL  GeusTeneT  HIBHHBES
QPMRIGHSHHEENLD  O\BTEWIL Sl

®eou] T Feuy BB  GeusTener - BHBEGmET OUBB BH SHTEUTHIGMETS  HEVLILBE
QwisTy. oLy FHauly ealmguempdater IUanaTéssd Ri R1 Ra Ro eemeyn, Geustenenpis
allenBUWEDBHSTET  LOJLIGDIUTSSID I1 I1 I2 Telenafd SmbIHer.  (pHe0 aasshisuied (Fi)
Wsorer Feuliy BB alwswems Ri r1 R r2 6aiB  wjuaneuréssshed GUBLULL & (pHed
waassbaHuler (F1) Cargiemnwd smeugmiser Ri R, Ri 1z r1 Ro, 1112 atetiB  Bredig euens

a5 (pamen CoiBpelsser. — SyewiLmbd waseyFshsHulear  (F2) srapmseisd o siten R
LOTLIGIS 6T 6TamTenlbendUlen SigliLienL uled Feull BHBsHHlar Salgbd SHomenisbsliLBS Bl

preid R wojuemidset @m oILj dealiy almsujmp BBsHmsuw, aerp R wojuanidserr
Wswrer — SILT el alwsums HiBSmBUD, Brenih R wyuanisser Wswrer Feuli
allwguens  BiBHmSUID, @B R wjugm  GGeovgmen ey  allwwiens  BIBGHmBUID
Baxmimielsaamer. R wrugm @evsorenio GeaueieneT allenSHUmBULITES 2 6iTeNE).

R wyuegm Ost@iy  wepuisd Heuly ealmsujms BB CHTEm o FHaFBsH.  @eubeur
s LBSHCHTBBHmSUD, Feuliy BHpsHdlar QFmleysel OHTLIUUGSH S HMLEGW UMFLIL LD
6wl UYAISHHED  DIWLOHA(HEBHGLD. UBSHCHTMBML  LewiseMedt LTeUed (Lpewmenul  allemd@Ld
LTS @& o 6Tengl.  UedoJuaml umFbuflwshaBE bhHHISHT (BH6eNTES el HealeT 2 Wi,
Gxpmed mm SyFweumBmlelr LMIbUfwWSHmSS GBIUILeoTD.  @UuenilseT cpaipl  GleusiGaum
QNS LOJLIGISHATET  DI6VESELHENTEL ST LOT60N & SLUILIBE AT

ey

HeOFaT - aged SUle] CFUISH  JUEDISSHET  LlenewtlILmnslhHaoHale0ensv. Slenal  FTFLIeGTIHI
DBIHBLOML_B|GFIB6IT.

Cargimo  alewdwemp  BHBHMS cpaBTaldh  WIUameb Hiyewiulsapg  eaailemg  Leter)
SITUIFSWLITOTTHET  &e6uoTL S SHe0r. ey HaNHH Sement  OIeLeSLHET EAHFH  elenSHulems
PBsHHe0 LURIG Osmetdemer. FBeoogear-aded Frabshdlulsd upsHCHTHBB euenswid 63 Heuliy : 1
OloueiTemen eledi@LD, LOTLGMIAITHS eUendSUID 1: 6 : 15 : 20 : 15 : 6 : 1 eeled 2 _sTengl
6160l &H6uoTL S\ &H60TT.
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o GCumedulilL wyaseledmba Beogar-aded GBIUILGeTem Seoll] umgbuflwbd  Cargieno
alensuwenspuisd (Hierellsd) GHeLL alle0en6v.

BremwiLmd  waeFFhHHUld (F2) oiFle oenaled  PiCauprdaer ealmswms  HBHHe0
STGOTLILIL L G. BeHBGHdH SMJeuld LJUNISHN6ET  HOHOBHTHMIGH0 BBID  LBICFTHND
HewL OLBIUGHWITGLD. BOmTm  FTLFwnssds  HevbHe0 UMFbUfwsHed  CUBCBTHeML W
UBSHCHTBBmISTES SILT Feully oBmId GeusiTenen BB WewiBD SF6WILMD 10&H6FFHSHHuUle0
Beveuroed BUTEIH.  HLFHEVTEL LOJLIEIGH6T60 eTeualHsd SHeOLILD GBULTDED LBHCHTMBME S 60
L BOL  OHeTL LGl UeL UG @emewideie @l BOTHEH  alemeneumsd  GHmgienio
alewswems BBHHe0 LLBam mBFFTweLseT CHaimIBBa. S SHHCHTaiay &
SIMWAILRISEHD L LTS Benenhdl CaTHMW alnduimn HBHmbd CHTmmIad s amser.

&CymBwTGsmd HaljsHsd umpbufud (Extra Chromosomal Inheritance) spbeogd 2o L&
saliss umpbuflund (Extra Nuclear inheritance) (sl Gumiemmab &mjbs umybuflund -
Cytoplasmic Inheritance)

DNA eaeaiug o sosenmaiwl wylilwed peuddmpr@h. o L smalaeren  @&GrmBurGambaserev
SIMLOHSIGTEN  LOJLeEISH6T  Goewieduwl  Lmybuflugamal  LeiumpIsenmse. SeMmeL  Flov
LIGUITL 61T LIGBI5 60011 LD 9I606VG anLol_ BLramemiL_flmaied 9 6iTer LOJLIGTDIh & 6ITT60
Bieus sEILGA DS BbBlsey gy smye  umpbuflub  oebeg 2 Lam  HaliHs
urpiouflud  (Extra Nuclear Inheritance) eemiuGdng. 8% Owemiielw  HoHHlUHIBE
SIUMBULL @@  umybuflu  eUe»SWITEGLD. @Fe0  F BLmienms o miiL|HenTent
UgmGemlenhEeT BBl el CLrsmemnflwmesT  umrbuflusdHler  SThSSEL 6HFHH6NTs
(inheritance vectors) GweouB&emar. oo A% mF GLTlenTgd &FTibs UMFLLFwLD
(Cytoplasmic inheritance) eaipid  SIWWSSLILGSBSI. BpbHF mF GLmlenms  HlewT
o miiyseieveren  LlemmevGoredenaGer  (Plasmogenes) @uungbufluid  Blawd — SMyenioTs
o _elTenT.

usmseniis umrbuflunb (Chloroplast inheritance)

o 4ol SHTeuId 6163 DbHFH LHHTEMT HTaUTHH60 EhHeuend CoumiL L HBpenL Ul Eene0sH6iT
ST ILGHIB. v  SILTUFMF  Senevjedl W SHTeUImIGeT, Bpid Oeuefipflu  LFma
Moo HTUTHIG6ET.  SILT UFDF w60 OBTWIL (DLW HTUTHH6NT  LOBIHHHIEHEEN
Ceualpfiw LFemF BB BeweowemLwl (Cuew) SHTUFSHHeT EHevd (PPuiled SHeolBF OFuIUD
Gungib, OeueljuFens  BemevOETENIL  (SLEWT) HTOUTHHE LOSIHSHIBMET DILT LFHF HB
AweowemLw!  (Quewt)  FHTOUTHHST  GFHevad  (Wguled  SeolimssF  QFuiud  Curgid,  (P&Hev
LEHFFHSHSH  SHTeugld, OwewiLelw  FIwed  SHHlubHeiy @Cr  euemd  LiewienL
euaMlipsHs Geuemt(BHLd.

ML BHHe0ILT60 (PpHe0 WHFFHHSH GCoupiu’ L uewilsenen GeuellliLupGdhdHer. o L &
wJugy  FTITEH Qe  STeuFShHer UFmISeId U bk Suurrouflud  Hepeubs
BaICupUT 19BGS  STTEWIOTH 2 6T6N). aeiGal  FHTeT  BHeuend  HeOULIID  GlLieust
sreugshdlar UeniGu GeuafiLBalaimer.

@uungbuflwb o Uasmall wjugnl  FTibHHHEV6V. et  SHTEUTHHHT LIGHISIS  LOFLIGDI
BeBGS  STIWIOTS 266G goeurelled  Ouewt  FHTeugld  HHOYMISHeT  Curgl
mFL CLTINMTEFSHMBUID, DLW HTOUTRIBETN60 © I H(HemeUlld aUPRIGHHBSHI. oL GLTsmeurigfluim
umpibuflund (Mitochondrial inheritance)

(WPSHHIFCFTe S I 01 (QamFaLd QUGVE]T) E)L6T L06VL (B SHETENLD Lol GLmasmemnigfluim
urpbufwsHABG @) FABHS  THSHHISBTLLTGLD. STullelr  auPll  UeWILTS EObSH  L6uT
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eVl (BSHGHeTeno LML SHBEH.  OFHBGHS STTERIOTET LOJLIgE Lol GLTameuTL fluwmiger 6T
DNA-afl6d smemtiiLi(ha espe.

BHITATHH60 OAHEUMBH6T O 6iT6I6. @ Quieouren  ens GLmlenmad  QumBmp  (N)
GUATTLDTGNT  SLeWT  HTeUJd, LoBOBTEE Auweoums el GLmienmad GuBp  (S) weol B SLewT

FTeugd.  QHHHSTm] SHTaurHmapll BCuraiCn Cum@MiinilL  urybuflwggHed uflorBps
&60LIL LomEUTL L GeueflLBHSHIS MBS

Wgmederd gevrumailed LeLBBWenL W BameouleT LUBSCHTHB eUmBWSHIHMETERT (LP0SHInBI
SlgliLemL_uileorer alendbald

SHBHTLHH60 WDV (HHHTenodETe  mF CLmilenmd  wyyeufll L0  SHTEUJHIGH6IT60
BmUIUSTHS  SeRIL MWL (HeTerg). AouBplled et eV BHSHEEND, © L &H(H  LoBmID
gl CLmienms  yuamIGHeTeT GFweoLT  LTed  SorelbsliLbBaS Bl QuUTHIUTH  BTewi(h
aumas ol CLmismmemser N(Qweby) wBmd S (el () sTewLGSaBe. Beumns 6T
WJUEDISHSE6T MWL CLTamanngfluimigseled  SmemrliLI(ha enme. BUBDIL 6T 616THS60T6MLOEML
B OLBH@n  (Rf)  wjugnidbsend o U ameled  sreiiLBa emer. 2 I's(h SIWHSD
wjugmiTes & 2 6enBurHad Hasosard  HOIWTE  DEMWbHS LWL  IenSHULD
GeuaMiLBSHSI6UH606M6v. aaiBeu  Rf wyuegmibse euendHHeenwenwt L BOW G (HdbED
HETEmD  CHTERIL M6 Qa0 el BF sl BLmienmed  (S)  emiGuTgID  Syew
DGV (BHSHETeNIDEG S SHTJEILONS 2 6IT6NSI.

ageored @uieor] (N) wBpid weol B (S) enal CLmienms suendenwl, (enmGw rfrf wipid RfRf
6B LJUED UHBHMS 2 L&Haled OLBB SHTEUJRISET 6U6TOTET LOBIHSHISMET 2 BLISE
QFwisBUTHeID, el B (S) sl CLmienms euewevedw!rfrf 6B WILEY DEHBHHIL 6T CLBB
STUTD el eVl (hd HTeUIhISTHE 2 6iT6rT6nl.

mF_CLmienms oyLeudl SLEWILOEVL (BSHSH6TENLD

® waiwy Sl dl aaiug o ulflsefler Up Siemwliied gBuB wrBBLr@Gw. @@ 2 ulflufled L6
UflenTmD  LOTBBMHISEHSGL Ll6en, @pssliulL Ui aiml, Wi Seueuiifluiled Caomemmib
pawalBg waiogy  WBLd  eem  Guulf. UBSCaHTBBL  uew] @F o ulflued wuflewrmo
Babalemsd  wemphs  CurHaid, Bt DNA-aled o woBWTg,  LBSHSLILILL
IUEISHMTE  QBLULCH @FBHS  STTERIOTGLD. DNA-aled @bs wuem auflng
QFweoLILTEH Hemeouled o eitengl. @bpHeneoulBeoCu Ly FhapdHseller wLam OFHTemasuldde0
Bwer CHTLIHSH dBHHF OCFevevlILBHamer.  goHTeudk @ Hoeoipems o ulfluiedr Sgl
CFweoLIBLD WrUEmIeITS  WTBILGUTH WeBHe Uewl LB GeuefiubGama.  seBa  Heir
Bz Wwawogy BLH  aar  DIMWEHBLILIGSMBSH. FHTeuImIGeTed BHWD (paiwgy B HsG
afiGradunb  emGsur  GlFevsvTeIed LTedel OLHGHSOMLUID Uewl HbHoush CHTRIBIHN b
b TIBHHIHSTLLTGLD.

18 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




12 b auGly — Sreuyaiuisd

VG — 3
&CymGnG@ambd SugliLienL_uleomenr LmyDLIFWID

urpufwugdmater &CrmGurGsmbd Gsm_un®

o G.J OwewiLed (1865) ulLmewll SHTeuFHHed BIGH UMTUIBIGSIULL  LeLS6Ne UTFbUfluib
GBHHS Haly Quie] QFUST. Semed LGl HTyewimigefenmed 1900-D Siewih  6Uem]
Slauflar (B e DMmSHIHSIULalle0enev. painl DiplallweoplehiseT (19 Oeuflerd, HmyeiTerd
BB CegIond)  SHeldbselwns, urrouflull  uesiyseT GP¥HS  OCLoewTedler  (Llg6eydHener
wpielle] CFuiper.  HIWICmITHGHIe0  gBUlL  (pTGaBm  &TFeioTsl  LevGeaum)
OF606JILIE0  AUELEBTHENMTED OFed UGLY SPTWILLLS. BFr allwenaurs 2 L &hHalalel
(nucleus) o eiten  SimOLILEB6T SewLpPLLLLL . Guuwuj s, (eukaryotic) GFsvseflsd Gaed
ugLier Gurgl GaHTaimId LW eugel Semioliser G&8ymGorGambset (chromosomes) (&mwib
gBmIUSHRTeL 2 BHICHTHSE SUIGID 6UEHIENT © L 60RIS6T) 61D DIENPSBLILIBLD.  (LP(LYEHLOUITET
Bm siumLsh 0s1es GCImGrGambsemer GaTauiBeren o uilflaisHBg @mwuwl o ulf
(diploid) e Guuwiy. BewiL, OsTLjFdwmer &smer Gumem DNA eweu Gamemi @
&CmBTGamled wruamIsseT dJmer  ChICaT 190 SIBHE  meuSSTHBOLTE  SHienLOHSHIGTETE.
6106t Wwruemiad G&ByTBLTGFTAe HTHOHEH @ Dmwall Hmapll (locus) GuBDIETETS.
®Obhs WIUaEISH6T JLeufll UFoTBB  DIVGHEMTGWD. G ellul  HMFenlsHeT  (LOJLIemISSH6N)
&CImBrGamiled ek GUUUILL SLsHmsl ouBsi;eULCETG @  HmevwemnBuledHhal
LoBOMIT(H SHEMEV(LPENBEHEGL LIGHOTL|&B6IT SLSHSULGHBSI 616UTLIGN & &GymGorGambd
SlglienLuleomenr umpbuflws Camiur® SmIFBg.

&Cym@on@ambd Gamur® euenyFFulleir euysOTHI

o umuflwsHnerer  GGITGLIGsmD  CamiumiyB@s  OFHTLIymLW sl GlFevadluled
sewipLlglILseT S6 OaTBHaHELILIL (HeTerme.

o alevOameold JrHerd  (1886) ereiileu] @(h  OFe0edled  SmewiiLBL  GCrmGLrGamibaGen
urgbuflwll ueHILSe6NS S SHHIUSBSS STJewID 6r6iLend Geuefuil L.

Guomest” GamlLor] (1901) 6T6UTLIGUIT &GmGon@amibsenTearg SHeMdHDH B m6NTH6NTES
SIMDHSIGTENSHI  CTAHILNS  (PHB(POBULITSES  SHH T, Gaod STUNLLO(BHHSH GBI L
&CymCLnGambsempd, HHmHUILWOHHSH GuplulL  GGITCLTCFTLSEHD GHIMBe0 LG LILTN6T
Gurgl LB Bewewt CFIHIBerr slamoyd (P96 OFUISHT].

T. GunGBeufl (1902) @GymBLOTBFMDSH6T LOFLLILIGRIL|EHmeT 2 _6TenL Sl JLlulg STLoTeildemern

SANSSHCH  OCamami(heend @B Fa@edsB  ouFHflHHTT.  CGwed  uTFHUFWSSMSTET
&CmBrGamd Camumh o (HeuTsd SHMJEIOTSS SHSPHST].

WS. gilLenr (1902) ety &enmd SIG0flbs  wremmeu] CaLbl (Hoefer o (heourdssHHer G
pawb GCImGrGambaefer OFWEOLTHHEHHGLD, OLMILeIWl  STTeulsEhdHGH0D  enL Cul
QBN STMILILGIMNSHSH HANGW 6THHHIS FnsleonTi.

Fglrer  wmmd  GurGeufl  (1903) umpbuflwsHBarter  GGITGLIGHTD  CaTLuTLIgenend
SHONGHHANWTE  (etemeudHHery. FULer eleeu] GGCrmBuonGambseien HealdHHit  LNflgHedesr
BHHHHHmeN  Qwewi_edw  CaTetenssConmB  BemewidHTT. @& umybuflugSHmamet
&CymBom@amd Gamum® 6TaIml SIeNIPHBLILL L G|,
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urribufwggmater &CrmGTGsmbd Gasm um iger FpriluieoLselr

T FFFwmer GFe0 uUGLITer (el Lrdlerd) cpevd e 2 UlflarhHar 2 L 6vF OFeOHEMTISH,
sHLmL  (zygote) OFeeleldhbd o (Hhurdmg. Sameuser @I @HdH GCymGLTGamD
TGS Hmend OCaTaniheTengl. BHeL @ BTG pewt CUBGHTILOMmMbHID (HHewd i),
wBopTem  Guewr  QUBCBTALWIBHSID (ST euf) GuBLULLeu. Bbs  Drewi(
GCrmBnBambaend  Gxibhg  @dHmse;  GGmGLIGsTbsmen  (Homologous  pair)
2 _(HOUTHGHI MBS

@1 e ulfledhHer  aumbdmadsF  GpBd  (wwpeugild  GCImGrGambdsT  Hiemeusered
HONSHHIDOMUIS HHBDH MAUHHIH OlBT6ITETB60T.

@aleurm GGImGLICamupd MU L wylwg SHIoTalser 6060 GBIl ellul STyl Hemer
dBSHIHEF CF60S BB B\ BTy 60T B 6T BTG LD LIGID)IEh & 61T (genes) 6T60TE
GBI LIUG S edTment.

Cx0 pzeafler o maurdasdhdHer Curgy  (Wwrded)  GCrmGrGambsefler  OFueOLITHS6T
&CymCnGambsefle 5& WILEMISHET HIGLVH HTT6RNH6T SHTEILILBGS MBS 616013 2 GWIENLOMI
2 BFILGSSIBBSI-

urrbuflwgdbarer GCmGLIGsmDd Gasmum e FHT6)

2 abamdlid 2 eem Spfalweuniehisented EobCHTL LT 19BETET 618TLOMBUITET & (HESHIHBHEN
aleuTdHsaslul L. QuUID @bs alleursoradl STwed anenl. Grfser (1910) eeaTLaUITeD
GGrmBam." .levm  GevBammaTedL T (2N=8) el wWlLFFuled GuBesmeTeniiu’ L uialet
apeold  @miFwiness  OFelle] CUBBH. b LPLYSFSulEr  ampbms  spBs Sy
QUTIRISEHHGH6T  (PIQUMLBBH. @OFH60  Fauly Sievevd Oleusienem HBdH  H6wISHEHHHT60
9I606560H6T  X-GCITGLTGFTION  SIMIDHHIETENDH. QYRM0 DISHBE STl  OJUe Y-
&CmBTGamiled  SmemiILBeugHeene0  aIdIBID  OFHFlelsHHT. eeoiGeu  Guewt  LipLIFSFuled
sauisellall HBSHHMSTe WILEINBEG B(H DIeV6e060H6T ST ILIGSGBL. DI6FH FLOWILD Si60T
Ll FFuled @ oieveded L BEWL CuBDIeTeng. @bHFH WILIW (PYEBET (LPIPEUSHID G6TBed
uGly  Qeweoumligesr  Gumgy X wmmwd Y  @CrmBuonGambsefar  QFwieOLITBH6N
Sl uiBsoBuw oimwphgieiener. oi8% Gumed WEHhF6T BB 2 L 60 LBEBID euemf&Fd Genpiw
fp@aepdarear  OFUaGHeT  X-G&GrmBurCambser  auflumaBa  SLSHBULBGSEBT.  Bb
SLU16YH6MeT (e 6T FLEISEH6T GCITBLTCFTIDSHaN6D ST DIHLIOHIHIGTOTE 6T6H  H(HHMSD
aaTs HfsEBE. LTed GGImELTGFTbSEHL T Denemibdl LlenewilUBB  OFLIENISSH6T  LIT6D
Wememii (sex linkage) e1adip1 SiemipsaiLIBE een.

wyugnisse BB &CyTeLrCambseilar CFwesoUTBGEEHGHMLCW @LILIB

Curgieuns o FBPlarsHear DmaishaHsF Fssealed o efen  GGIMGLrCambseiler OCTHF
GTeRIENHEm®S  [HIENEUWITETH! 6Tl SMHUSTD  BHIBBTNge0 0Fe060UI0  ILIBTHENITEL 2 NI
Qe Lgl. @m Swowyw (diploid) OQuuupsm CFe @Fewi®G  @Liwsh 051G
(haploid sets) @GmGuwrGambsmensd GoTam(BeTong. BFe0 2 6en @b BTGB @euGeuT(
CuBCuTLWmbBa  CuBlLGEBE. @F o ulflullear omarbs o LeoF OCFesend @Gy
auemaWTen U Byllsemers (genetic complement) OsmewiBeiener. @epmed  LGLLler
Gurgl, GCIMCGLTCsmbseflesr  OFweoLmBdeT  CewiLede  CaTeTenadsemen  HlepLIILGCHTH
oL (hLo6LGVMOEL  LMJbLflwd  uUBplw  Lglewowmen  WB@ID  wIRULL  &hHHSIm6N  Gums
2_56|EBSI.

Quoewn_edlu1 sy 6wl a6t G&CynBGonBambsefear GaFuwisdLTHBHET
Qm  smgaiuler  9ieveSeude | &CrmGonGamiba@ErmLD B emanrirsCel
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BementTsGal B(HBEGLD. BHb&GLD.

Ga1i (Bpae1 o musbdHuier Gurg | Gemsed U@L 6ot Gumgy RHHMFA]
5P LOBBILD Goupiu_ L | ¢&CymBon@amibasei Liiflaleirment.
9|606060HMGNLIGNL I SBITJ6u0NH6IT
L) Sl e3Tm360r.

QemTLedlw  &HTyelldel SHUWIDTHS | G 65TB60 U@L eICUTS) RHFHMmFa]
SHONGHHI LIflus (LpiguLb. &GynBurF@ambae swiomsll LNflul (pguLD.
aemed @8y  @CrmBnGamied o _siten
LNememtiiLBm LD LIGI0)I& & 61T QULDSHHLOTHSH
HalHHI LTfleugde0enev

&CyrGom@ambd w@BEID wyugy GFweour® — @F UG

® Ogo0 uELUlar (Gamed ugly) Gurgs mHawb GCmGurGambseiler GaweoumGaeeT LBM
WPSHBHWdS FnmIHe LeTaumIomy).

o gihgmga GCIMCGLICsMbET evelsvsmaler FLUEDIIMSWD (genotype) oisBose
@® GUUILL gwal5HCu8W o eeng (A/a)

Gamed UGS Qe Beneouled eucpd ‘ST Blewevuled  @euGeurm  &GmGnGam(pid
S wliuemLujb GuTgl @aIfaTh 91e0eSEEHID B[ HEHeodenms (AA / aa) wIBIS ST
@610euTH SeveSId @ &GGrmGwigr 60 (chromatid) smewiLELD.

oer.”.Cuerd  1-00  dHwFey  GCmCGurGambser  Lfleuser  cpeod B Ceupu L
Sleveleodenms (AA) Bpid (aa) Lflgevent slemse.

Gaped uGder  oem. Bued [l  @sFmsa;  GCmBurGsmbseier  FCHTHH
&Cymomgl &6l LlfldSleiipert. oGy eelGloum® Cauibgevevd (CHL0) 6 LewILIBETET 6
SleveSemev (gugml) aBHHF GFdmal (A), (A), (a) wBpd (a).

o _ulflevmisseir &Crm@uor@ambaserflest
slewTemlbend (21n)

QLT LG Gy 6vof)
(.. NCwn@Genmmaibd)
GELIBIRY iy emf
(FEHeN L LD)

Walouflw Qe@asmur 22
SrmLmiferd 10
SH(HLDL] 80
SLITei 34
Sf 24
2 _(HeWeNdh HIDmIG 48
10&HHTFCFT6NID 20
OCeumisTuILD 16
BamiBsomuimiiLierd  &Gyendlederd 4

1262

216

e gmoed ampewi mjser (Thomas Hunt Morgan - 1933) eeiveuj umpbLflwgseo
&CrmBrGambsefent UMEG UBBPIW  SEIBGLIQLILGEHSSTS LDHSHBIOUD FTIHSH  SHDBSHBT6T
Gpmusd Lflengll QuBBTY.
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Wenewri) (Linkage)

* oF o ulflanshdHer SeUULL LeRILGBmeTd SHITaNSGWD WIUaISHeT SBHDH HMeV(LPBHEHH
&CmBLTGambHeNTe0 THHHIF CFeLLILBHGIBET. LI6D GUMBWITET  LIGHILIBEHHEHS  SHITJ60TLOT6T
LD LIGIDIEh & 61T Gy &GymGon@amiGsor DIELEVH Goumu L &BymBonGambasefGeor
SIMLHH(HBHeUTD. Goumi L GCrmBonB@amibseied SIMOBHH(HBHESGLD LOFLIGIOITEIZH  GILDENTL 61163
FalsHHIl LflgHe0 ey HTorsCal HaldHail Lflub  SHerenoujenl wenel. Gloewieder &bd
SUeIBGl  UBg w2 ulflweorenjser Geum oo  sreugmisefed, awiomsll  Lflung
LIGOTL|6MGTTU|6mL_ LI [ BLD6Y BHEm6ITL Bl SLUIEn6! GLoB30\®TEwTL 60T BeleuTm
SeTL MWL L emeuderied (pdbdlwiomerd Sefli] ulLmenl (euhmsged @BLTGrL6r0) HTeursHdlev
allevellwd Gulger wBmId Oydlenmeol. . YO o a@Bunysenmed  1906-60  GFuiwiiu’ L
QUIATGD.  BeuHer  2aHT  HB  DeVJH6T  WLBMID LWL  SJHSRIST  Cubm
gssuaitimeanuemLw (Homozygous) @efly ulLmels starsmss ey BB 10eojHer
LBBID UL algel L&SIHEHHIGHET CUBB @HIHLMILImILEmL UL OBOBTMH HTOUTHSHIL T SH6vLIL]
QFuIBeT]. @dseolIlear (PpHe0 WEHaFFHSHHUID (F1) SimandHdidh STaUIRISEHD 2aHT BB
O6UT&H6IT  OMMILD  [HewlL &SP HIHhISmenl OuBB  HTeugmasGenr o (heutdler. ealGe gt
BBenL W eVJH6T  WLBBID  Hewll  SJHSHISET  CUBB  SHTUTRISET  @HIGSHHEIEHLD
Quppeeuwnaad (PL / PL), ey weojsel wB@mid el L elgel IDEHJHSHIGET 2 oLl
STUIRIBET @BRGSHmD  CuBBmawTsad SpwiuLter (pl / ph. Seu Wewigw F1
FHHHCWTG Ol  BmG  Heatew QumGmmmpLer el  (Campemed  &H6VLIL)
QauiwiuewCurgd Fo ghadluied, Owemieder selldhaill figed alduier g, 1:1:1:1 erems
aFHTUTTSSILL L alFHHH0 SHTOUTEISET o (HauTsealsvmen. LMMIs Fo  gFhsduied, emgHm
LO6VT&H6IT,  [HEWIL  LSJHSHMIBET  DIeVVSHI  Feull eVJH6NT, GULL  LOSBIHSEIB6T DFHB
slemTenl HensuUled HlewLSHHenr. 6By @bsH B(H L6WILSHEHHEHTE  OFLIIDIHH6T  SI(HBHMLObHIA
2081 Qmen  @sHFHmge  GOEITOLICFTOSHaND — SiwwhHEIETENR.  @bHSH  LOJLIGDIGHSHET
SHhBEHHGH6NMCn  Lflud  SHSMLWBBSTEO  SHaldbsHl Lflw  (wpiyeugdlevensv. GCImGorCGambaei
Uflgeder Gurgl wruanibseiear Bhd QUHRISMIHSH SHTenD Llenewlli] 6165l HenLpSHSILIBLD.

&CymGLmBamisd LenemiiyBm Siebevgl LenemiliLprs LJLgDIbS6T Sienbdlerer algh

08y  @CImGrBambed STEWILLBL DIHBMWHSH LILENISH6T  QIBTHG  UTFDUFWILTEIS]
Wenewiiyps  wyusmibset (linked genes) eslemiLGEBa.  opemed, @8y GGrTGLIGFTLAeD
STemiUBL &0 wJuansbseT  GPIUILGHHEHS  CFTmevalled  DIMWHH(HHSHTEL  Sienel
Uewemiiprg  wjuegmibser  (unlinked genes) ojsvevg  FatOLaflls  JLEDISS6T  6len
SMPSSLILGHEman. Qhs HmewseF dablal (synteny) eaeaip Guwy. @emer Hlenevd@s
SO aldh  OJUENIGSEET 6l DMPHEILGSGBEL.  @hs HomewdedF dablal (synteny)
oIy Quwiy. Semeu GremienLUld EBIgL Igenene] Bapalomye (Recombination frequency)
AT SgritienLuled  BaumLIBGHHeOTD.  XIFaL 19enewia] Hobalmge WH] 50% -&EGW0
Ged  sTewtlIUl LT, SeuBedpll  enewiyBrs  OJUamIbSeT  616aBID, S50 %-G@D  GMBaITd
Smider  UeemiiyBm  JUaDIBSHeT  6IIBID  aUmSLILBGHHOTD.  DHBHCH — DIDLHS
LIUENISHEHET  augvleuTerr  LlewemilienUd, OFHTemevaled  SidhHEH OSSN  HoMhHd
ememtlienLid GeuelllILBSHSHISBSH.

Benewiiiy wBpId eflevassd GasTur@® (Coupling and Repulsion theory)

* Cr @szdmze GCIMGLICsFTDHeMNL STEMILBL E(H EHRIGHHEMID Dle0eSe0H6T @G CaLS
(peold  EBTHCal I  DIDLHSTe0  Bemewill] Slevevdh  Fled  euemd  Diewe]  (Cis
configuration) el SIMPSSLILBHMBSI.
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alleud60 HIGLEVGEI LITEIGN IS DIMLDE| DI6V6SEOBET

RsHmFe  GCIMGLTCsTEeNed @RI BB PERGHHHEED BT  HIEL6SEODHENT
OeueuCoum &CTBLTGsTbHeMed SiwhEH Goumi L CaLSL (hawel cpevld HellwmasBeu  LOTL6uL
SIDLHESTEO DSBS alevdsd SIe0GI IQITETE0 auend Siemoe] (trans configuration) erery)
SIMPSBLILBH MBS

Uewemmiiesr euemassit (Kinds of Linkage)

T.H. wrjser Smeusnswimer Llenenilisemend SeuilbSTT. LlenenriBp  LojLemidseieo Ll
IUEIFCFTHMB  BeLITH(HHHL DlevevEH AHHHeNET DIl UTled Siew6e  (LPLDEMLOWITET
LemeuorliL] LOBBID (LAPENOWMBB L1en6mTLIL| 6T6TLIGTEUT(GHLD.

wwewwner Lemenil (Complete linkage)

WewentBm &  wyUemibsassHen, Cuwi flhg 0Fedsud eumuiliy WHs GemBeuts S(HHGLWD
ulsshdled  osemet @b Gy wryaufl Sl CUBCmTiseler  Gsiomae L BHOW
STIILGSBSHI. geefled @Gy &CrmGurBamiled sTewiLBL LleneworliyBB  LOJLIemISS6N 651
UL s SIHBHCH DIMWHSHIETENHTEL GHBISCHBMD HHW aumuIliLledemen.  BbbHISLIDe
(Wapenwiresr  LIenewilil 6Tepl  SIMWSESUILBSBSI. Amen SfISTH  HEL CUBBTEID 6!
B8mTGam. .Llevmaied (UL_LD) semt_glwitiu’ BetengC. B. LT 2g6r0 (1919) E),60T
BGymGam. . evralelr dev FAbPammseaisd GBISCHBMBD (WHBBIEVILTS  HML OLIBIEUSHVEN60  6T6Td
SWIL BIHSHT].

wpwenwwiip Weeny (Incomplete linkage)

Uememorimm S  oJUamibdsel  10s  alevdl SewwhIbUusTed  GpIECasBpl  Haw SiFHs
aumilieiiengl. @6 alenemeurasll GUBGCBTT Sledeurd BFfbemadsel SPWILLLE. SbHSL
UemewiliyBms  oJUanibseT GBIbCsBBHme OaallubSHHSBLH. B& WPIpLWDBD Llenewmiiiy
Dl DIMPSHBLILIBGSBS. Obhd Habmer aml FerFer  EBTFCFTNHH60  (LPFH6VIed
ST MIbSTT (UL LD).

Uewemmiys Osn@dssi (Linkage Groups)

m &CrmGurBambed meT euflewauied SiemwhHleTen Llenewrliyss wrLambselear GHTGULIBEL
Uenemitiys OFSTGSHBT  66iinl  SIDPSBILGSBSI. HS P  FBVAISHWID  iHled
STeor LG  Uenewilig OCan@d el eemienilbend @mould 0sTEHd  &CrmGurCambaerflet
TR HMBHG [HIHTTHS STewILILIBLD.

foo o uilfleomiseier LHenenilsh CFHm@gseln

dIBHHHHTB :

o _uiflergalen GUWITS6IT HenewiliLih OSmEHI®s6it
O SBITiT
bCym@am. .LTevT
Beollli UL L mewof
| By, Gymerd@uimym
&HHTEFCFT6NLD

Wewewili] oB@ID &GBISCaBBL Pl B CFwWeLHEHD IHETHT alenereydamend O TeOIL .
Mewemili] eleilgh GMILILL  LOJUEDISHEN6T QDTS  MaUSHI(HHGLD.  peTed  GHBISEHBBLD
SBmBsS HOLLIBG 2 LubsHaid.0 Deumpler CoupiLmbaeistly QBTHHSILL [BHeTeNG.
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L9 6meuoTLIL] GnISCHBBLD
&CrmBLT@ambHeled o 6fTem  OJUEMIGH6T | Beveu LlenenrlILBm oyUamisbHemenll Llfléangl.
SI(HBMIDbHSHI STl ILIBHLD
B dHev RHHMFa] &CrmBrGamibsefed | B0 RHHMFE &CrmBoT@amiba 6 evr
o oo @ GGymGrBasmb wL GG umkig | FCHTHF SI6VEVTH &CymBomgL H e G
QumILD. @B 2 eten  FlewiBsefer  LfloTBBLD
B&LD
ygw LD LIGO0)I&F BaiydemndHeM6NT B | ydw wruamF CaTsmedeT  BHTETNIEIH 6T
SDOBHHBG. epeuld  Coumuneenen  SIFH SIS B ygw
o ulfleond Gxpmes sulfleu@HEHH B

&uIECamm (Crossing over)

sdmae GCIMGrGsmd GHmewisaiear FCsTHII  Sevevrs  GEITGLML gL HEHHSmL G
Oevemiimer  GHlewiLmibeT  LforBpuul Gl ysSHw wjueans  Cafsems Comaipid o uliflw
pabalBed GoIBCamm eeim  Guwi. ‘&BI6Camm’ e Ogmey  Lonfser  (1912)
GTETLIOITTED  (LPGSTQIDMAUWILIIL L Gl Bz Gamed ugLler  yGrmBued 160  uTHBlee
(Pachytene) mlemeoulsd B QUEBISBSI. UPSHTHES  CaIL (BB 2 (HeuTdhddHaBUTSHI
GDBIHCaEBBL BaFOFLH6MNL BOLOLUBIFBH. O GHIBO UGLUY GSBIECHEBMBID DIeL6VSHI
B GBISHCHEMMBD GTHB  DIEMLSHBLILIBLD. B oOurglauTssd  STeIlLUGL  Hsa|b
(WPHIWSHGHQID CUBB  HSDEUTEGLD. oflsTs L Lrded  HemeouwlerGurgl  &BIsCammLD
2 LvF Ogevselled HaEBEI. @5 o LoFoFed GnECEMB SieLeVEI  EMLLTIQS
GBIECaHBMID 616ITHI SHIMPSHBLILBBBESI.

GpIECaBBsHar CFwedwsns (Mechanism of Crossing over)

GBIECEBBLD @B @b GPUILL  GFwedpems  Remewt  CaImed, BHreisemn (Tetard)
2 _(HoUTHeV, GHBISECHMBLD LOBBID (LPIYeMBISHED 61T LIV HleN6VHMET 2 6ITeNL B

(i) Bemem Gzjmed (synapsis)

GTBe0  LGLIY I yGymBued I 60 emaCamigsr meeouled Brewih @HFHmFea]
&CImCGLnGambsend@ LB OCHmHHRSW et o (Haulsdh OCHTLRGIBH.  RHHHF]
&CImBLTGaTbH6T  QAIBISECSETEIN  DIhEMDaUSHTD CHTAIDBID @b Bemewl  RSHHMFa]
&CImBLNGambseT @Il @enewt oeLevd  emueumevewil  (bivalents) oimwEBILGEBSI.
Bbs Bemewill BapelBds Semen BFjzed ocvewg dROLHad (synapsis or syndesis)
aeiIm CUWIT. @S cPeIDl eUMBHENMTHL LNfldEH60MLD.

EMLOWILD QFTLmIE B enemt G5y 560 (Procentric ~ synapsis) BT H6e0
&CrmBorGamiler emWIlILGH UL EHHEH OHTLHIGSMBSHI.

Bie QLM B enemt G5y 560 (Procentric synapsis) BT H6e0
&CrmBorGamiledr emWIlILGH U0 EHHH OHTLHIGBHMBSH.

. @ewiileor B et Caymed (Random synapsis)- B 6T FH60
&CmBorGambseaien bl LIGHUINHHHID OSHTLHISEOTLD.

(ii) preismp 2 Hamge (Tetrad formation)

e griemL BAeenuied (bivalent) e eiten @eaiCeut @sHFmFe; GGITGLIGHT(IL BTG @5
swlymLw  F8arxfl  GCImlumgl semenr  © (hauTddH  OHTLRIGHI MBS B3
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QFa_Grmiwgmed  eneuibELILLH  B(HBGLD. b3 Hemeouled @6lbeuTH Bl enL
BmeniaEpd BTeE GCImGwmel semer GUBBIBSHBLH. B3 BraiEmw Henew (tetrad stage)
61Tl DIWSHBLILIBS B

(ili) GBISCHBBID

® HTAIHMID [HleneD 2 (HeuTedl Lieteny, UTdHllea Heveouled GnISCHBMD HHDHMH.  RHHMFa]
&CrmCunGambsefler FCarafl oeveursd GHCITGLMQL F6iT @I DlVevdH DSBE Comul L
yetefiseiled  Benentdmagl. O @sHmFe GCIMGrBsmbseiar FCHTHF  HIGLEVTH
GCImTLTYL HEHHEG el Cuwimer  Semewia)ll  LeTelleeT  SWTEOLDTSSET  (Q(HEMLD-GHUITErOLOT)
I DIMPGEILGABE.  SWTaOT LUGHUTed Faeneal Semoli] Sievevd X allged SIENLOLIL]
2 mauTtauBGahrH, SiyeTeafuled Gyewih  GCITGLTQL H6iT 2 ML H6O WBDID  BIEH6ETIE]
HewL GILIBILD. B  almetaursdF  FCHTHF  SleveuTs  GHEIMOTIQL HEHHHewL Gl FLowTen
FHI6TT(HH6IT uyeroLyL uflomiBLD CeIWLLGSBS. S|6TTMLDSHHT60 SpuieiesrLg,
CubuBSsILLL S el st  Smeanilameniils gl Ly (synaptonemal
complex) (ULL) Benewt CFFHed LBMBID HWTEOT CHTHVHNIGES PUGHHABH.  ObD
Aot Llewewilildh Ll Lemwl] e oo Spewt  BEEmCsT. Lievr  aled 2 (HeUTHTHSHT6V
GDIHCHBMBLD [HemL CILIMIEIZH 606M6V.

(iv) wyeaypised (Terminalization)

* onsElsnpd BLOuBsm et  swredwreumerd  GCrmGwmgl sefler  HielliLGHemw  CHToHS)

BBTBBS. BOpBHaL6a  (PYaBIHD  GTEILBGSBES. BT almeTaTd  RSHHMFa]
&CrmBLTGamba6T (WpemowimsLll LflsSBa (UL LD).

&BISECaBmsFeT aumasse (Types of Crossing over)

GBISCHBBHHleT  Curgkl o (HauTGD SWmeroToHSHerler  erewienibensulle  SigliLienLullsd @&l
P&l uenSHenTal UfldsliubGSmal. (LLLD).

bomps GUSCaMB : BTAIF G GCITGwmgl seim WL GO LRCHB®I @ SWTEOLOTENG
2 (HUTHGHI MBS

GraLs GnECasmmpw: QTG DILVH (Il DIeVVHI DTS BTl &HCITGLMgL &EMHLd
UmBsBmI  @ewiB SUITEOLOTHHMET 2 (HEUTHEGHI MBS

U GoIECamdm :  GyewigBE GLBULL  SWTEUWLTSSET 2 (HeuTeudme, GBISCsBs
BaalenTe] GHMBaUTs G HHESLD.

GBIECHEBBSIHET (PSS LISSID

® LTdhleflWmEeT,Fol, LeEhendF, o W] STeUJEIS6T WLBBID eleom@ser L&
o uiflemiseiad GnISCaBBLD HemL OUMBID. BH6 (PSS SHIUMHISHEIT6L6T,

GuIECaBBSIaT (PEEUISSBieID

® LTHlflWmEeT,FoOL, LEhendF, o W] STeUJEIG6T WLBBID eleomiGHser L&l
o uiflemiseiad GnIBCaBBL HmLOUBID EGH6T (WPHBUISHHI6UMISETTEIET,

GBISCEHBBHI AT UMBH6T WHBEBID BHT EIgal igemente] BHaeuenya (RF)
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&CrmBuomyl.  siempseier uflomBpd, UHw  wyugmsseiear CaTemds@  UHGHTIMSTED
BbHabe UflenImgSHed (WeHESWL LRISTHBBISBS.

G&nsCampd  uBBlw  guieler  apeod  GGITBLTGFTbHeMed  WFUEmIGHeT  CBTHGHTL 1960
SIDWhHAHHLLMBDS CFHflbgH CdTeten (P&BG.

GBIECHmBB Hawalmyaleasr SigliiemL ulBGBuw I eumILULLD 2 (HeuThslILBSBSI.
wyugmiefel HeTenlo MBI GFweoUThHmen DNSIbEH CsTeTend GHBISCHBBID 2 He BB

Qb yHw petemo  LwsbG  CFidmsd  Camaimieusdmeo  STeugll  UWIFUOUHSEHH  B&
LWTUGSSILGHBS).

wpIgal gemenia (Recombination)

GBIHCaBBHHAT  alemeneaursds 2 (Haum@G UHw  uemiLsenenll  Gumm o ulflemisGen
LBIFL Yenemiald6il 61D SIMWHSILGEBH.  BbHabales DNAealGT siemnmiseT o L bl
DG IgenenTe] OFBTemiL LHw  Sievedeodel GFjbemnsd o (Hheuntdleaiper. @bhsHF OFuwed(pemB
LODBIGnL IQEN6mI6Y 6T6TH DIMPSHBLILGHMBSEHI (LILLD).

SiMTeUITILD  gBmIBeaTaTanILL L GnISCaBBHHer Cural o maungb DNA pigml 1gemeney
wrdHfl ammedGL  afer @eoli] DNA wrdflum@h. @wser wpaHeors 196460 gmier ammedGL
(Robin Holiday) ereiiueugmed (pe@Qumhuiti’Lgl. — Seveu Ly  LIgBleneudenentl  QLIBBI6eng)
(ULLD).

adsHmge; DNA cpeodampisel oiper  @rlplitoLbs DNA Lydseplear  Si(masamwbdl
Bewent CFTHMBHI.

aremGLMBluyBefCGwerd  GpTalulet cpsod DNA el @pemih @evipselesd @ Senp oL BLD
0 BL5I0 FlagbHE LGS B

SHIGWILTET  BemIPFH6T  GHBISHMHSH  RSHHNFHH @MUl Senewhd anTedGL ool
seevgl apmedlL spdliy(Holiday junction) geim o meundpsi.

Bbs aurel6L  sHFly Caramiu QLHPIBHS QLD CLwISBH.  BIBGS Slewen
& Guwiyey (branch migration) ey SENWSSILGHBEH.  BFen STIewIOTS CouBBenLOHSH
rflemwpll (Heteroduplex) ugd @eami o haundpa.

DNA @ewasst smi@ss1a8ur  (V aufwns) oeveog  Seiiol LworsCaur  (H eufluins)
HI6WT119 S SBLILIL6VMLD.

CFmIEGHBHTOT  FHleWgll]  HIHWDHST60, BIGLGmeL G  dnigul  CouBmenwphs  Fflenip
92 (HEUMTGLD.

SO L GHFH60 HlewTglil] HBHWDHSHTEL LoBIFnl 19enenie] DIBB CeuBmeniohdh Fflenlp 2 (Heum@LD.
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@igmL gmenta| Bapelageds (RF) sandds®:

RF

@b HeolleCuTgl BCHTAIBID BTl 1Igenentey IHGHBHTaIBeLH6TET al(IDSHEBTH LOBIFnL 196n6NT6)]
Baalmye] e ILBSBESI. gL pmente] Babeauamiey (RF) (emsGsms  Baalamyey)
SDITEID  GSHHTHHAML  HTHBILLILIBGBBS. OmeniliL] MBS e  GLBM
I6060e0H6 MBS  OuBLILL L gralemer UwWELUGSHSH (LULLD) LBdnl 1gemenia] Hahalmye]
HenlbDBH CBTHHBLILL (BHeTeNHI.

_ Qs & mIgnL 19en6euTal&6MeoT  6T6u0T 6001 d 61

x100

QLTS & 6uhlg CHT6T B6L He61M6dT 616001 6001 DB

B 6+6
44+6+6+44

x100

RF = 12 %100
100

=12%

wyugm euenyuL LD (Gene mapping)

&CrmBrGambseaiev yUaIBHeT @CF Fymen  CBIHCHTL 1960  SIEWLOHSHIGTETET. BB 6T
SWwhHaleTeT b GHUIL SLédHBE SewelLd (locus,pl: loci) eam SimwdssiLGSBS.
WIUaEDISH6MeT Wl HmIUID, DHBHES 2 _een  WIUMMISHEHHEG — DewL Guiuyeiter
OaTemeve SBluuBmB  GPNSGSWL S L euemULGL  OFUGH  eUMILLL  eTeTlLBSBSI.
LIUEISHEHHHML B 2 6o  OFHTeM6eve] WXL IgevenTa] bHiosbalmyalBg ChIaldsdhde0
o siener. @ enewilin] euenguLd (linkage map) eenayd SIDWSBILGHBSH.  LOTLIGDI
QUMILILLD 613 SHSHITHIHMS (WPHarpHelso 1.H. wnjsefer wremeugralu gyeo. .y H.
oL TleauewIL. 191360 o (Heumdaleui. ®g wruandser GHCITGLTGFMOeL SieMLOpHSHIeT6TET
6B GBS SHHSMBSHI.

UL OFTemevey (Map distance)

ILEDI euMILIL SHeiT QFTemeueneuds GBSGL SivE eaumILUL S (mapunit) (m.u) eeim
SIMPSBLILBHBSI. QMh UMILL SVG elailg  GBIECEBBEHHE @b eI I9BEGF
FOOTGD.  @h audJLL Sevend @ OFeangwrisst (Centimorgan) (cM) etameyd  gnpeorid.
8z T.H. wnjsear seuisment GUmawILGHHID alsHwrs o etengl. 100 QFanglomiser 1
wrjesd (M) swowigh. abdHsst Lias A wppid B wjusmissersd S Cuiulsien
OaTemeva 3.5 aUeMILL  SIeVGH6T 6eid Capmymuonsd OsTewiLmed, @& 3.5 OF6nLoTjsel
SleVevdl 3.5% Slevevg 0.035 wBICFTHMmB BHEDaldIe] CIGILSBEG EeETUIT@GLD.

CaTLyFdwner Gormenend &eoLIdeMel(BHhH & LILENISH6N6ET DT EhHEHTEN  LOJLIGH)
QUMJLILMIB6T sl LenodsliLBeus  SmUetefl  seoliyser  (two-point crosses)  erer
SIMWHSILGSHBH.  BauBpsled BT L& GBISCHBMBID HOUBIAIBHTEL HIGVEIWILDTEIENA!  DI6V6V.

wliyeell Gamgemens Heull| (Three-point test cross)
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o (wlyeell Gammpeme 6ol (Pa|HeMer SigliLienL ulled WHG HIGOEIWIDTET  UMTLIL.  [HIL LD
©_(HoUTHSLILHSMBS. B3 cpap OGHEG wIBpLuL swmleLujear (heterozygote)
eIyl @B @Hsuamy sl ulmer (homozygote) Gorgemen el GFUiauFHTeD
(peiiml  leveSsudefledr  LMTUFW  6uenESMET  LGLUTUIR] CFUIamSHd GBSHHBS. [GF3]
(PETB  DIeLESLBEHHE L Cuiwmer OFHTemeve] BBID  GCITGLTCFTIN 6hs  auflenguisd
SIMHSIGTENSH  6TaTUMSHSH — SHITelball  UWLSLGSHSLILBSBSI. QrlemLsd  GHBISCaBMID
SeuLBlwluBeausdTer Qevel WSS HIEVIWIDTERT UMTLL G OHTenevemald H(HBMH.

Lelieubld  ThHHISHTLIgen6nnd HHHHev OHmeni® (pliyetell Gamshenend Heolllemersd Fplums
SIBIhSH CBTeTen (LPIQULD.

w&HETFCFTNSHH0 (corn)., 2 66N cPHIBI PBHRIGHSHSHHTEND CBTEIL  DIGVESE0BH6IT
1. Taeug whs euenjsdl (lazy) oisdevgl Heod ULLIHS euemflieoL

2. geaaiugl uenueniiumenr (glossy) Semev

3. selaiugl FJbEHm] FoHleen (sugary) sheyemt H&

Bbs i PBHEG SeveSsvsenLear (I g s) uesdurar gEIGHSaTmLLmLL Sevessosamen (L G
S) sevly QU BuTg

Qupoprysst LGS/LGS x 1gs/1gs

Ga18_Bamer LGS lgs

F1 wpsseotuyulfl LGS/1gs

BamHemendsevllL

(orBEIILewTL Ienenta]  F1 epesiy)

PBEGSHBHTMD CHTewIL  SisdeSeoaBemt® sevli) LGS/lgs x 1gs/lgs

Bbs wlyetell Gorgemens el 8 GapL (23 = 8) GauS(aefller suemssmer
2 (HUTHGHI MBS @FHev 740  uPHCHTEIBLOBET  SHBIWILILIBGS GTB6T. LNevT61(HLD
S Leueneniuled LSHeTECFTNSHSHe cpaiml  Llemewihd OJLIENISSEHSHITR @ Carghemend
SeolILNe0(BHSHI (PIYa|H6T SHILILIL (HETeIT6I.

wiyeefl seoliiBsTen LGUUTUIR)

aueienr | Gangemend Sl eufls Camaiseler | GoSl eumBD6IT a0 5B meirseva 61l i1
UnsCHTHMB  6uemSWILD 616001 G0N N B

Buwevoumerenen (Wild type) LGS 286

LObSLOM 6T 1GS 33

L|GTTLIGTLILIT6OT LgS 59

FISHHM] FHBI6NTEN LGs 4

LO[h&LOME0T, LIGITLIGITLILITGOT 1gS 2

LOhBHLOTE, FTHBM] & HBHIGT6I 1Gs 44

LIeTLIGTLILITE, FTHHD] FHHl6iT6r Lgs 40

[o =N RN N e N IO, T [ SN BLOS TN B\ 2 I

LD[H &LOITEOT, LIGTLIGTLILITGOT, FTSH B lgs
FHBHI6N6M

OLoT& LD
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® QuBseniL (Pyaseflsd BTD Wahdlwiomsl GuBGBTy (P) wBmid wpissl gementey alemaullenet
(R) o mmGhTés  Gouswi(BLb. WwHaled  QuBCBTIEele  pHIH  RHH  BHEMLU
LOIT LIGI0)I6) 63 & UITRI B 6TTIT 60T

Bamzemend G g S|MIDAL_RISHETHEH ST  LDXIFnl 19 6n6mT6]
&6VLIL auemaH6il | Capreimedaere EUMSB
el 5Bameiimedie 616316001 60 Lwpgib G | LopgibS | G wpgid S
LpSCMHD

6UENSBWILD
@WIeOLITeTen6L
(Bumans alens)
LD[ LD 60T
L|eTLIGTLILIT60T
FJH B
FHDI6N6M
LO[H&LOITEOT,
LIGITLIGYTLILIT60T
LD[HSLDITE,
FJH B[
FHDI6N6N
LIGTLIGITLILITGOT,
FJ bS]
FHDI6N6N
LO[H&LOITEOT,
LIGITLIGITLILITGOT,
FJH B[
FHII6N6N
QTS HLD 740 176 79 109

LGS wpmid 1gs epwuyd, etery Syewih OBIgLigmente] eumd Sienailmismen @Gy
sowsHeo LG/1g,LS/1s,GS/gs een auflmgunss @Bisss Osmerenr Geuewib. Sbs S
Caismaamend Hal] BB 6bHss CFFohamaeemUU|D WBIsL gamae] eums (R) eand @mhoHHe0
Qameiten Gouewt(BLD.

Baf L oppid G eeim & Deveevdellean SiemallGHemd @Hemihdll  (1pHe0ed CHTL MISH6OTLD.
LG wpmpw lg eemer QUBGBTI&SN6T OFLIENIOIMSHUIBISETTESLD. BouBpslel  LOMIGnL 19 6NET6Y
aumasel Lg wppid 1G sy, @b BB S606Ss0BEhESTan OBIgnL Ipeneaniey Blalpalemyame
(RF) Wetteuponml semrdbalLeormLb.

_ OWTH S OmIgnL 19eneTailselle 616IT 6ulld 60

RF x100

QoTs & audlg CaHmest B60 &Ho6rMedT 61601 63018 6N

33+59+44+40
RF=
740

x100

RE =176 100
740
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RF=23.7%

L wopmid S e1ai3 &b SieveSeoseilen oiemwail SHBETen oBIgal 19enenia] alemnddel | S guElb.
Bbs B SieVeSs0sEhdHEHTa WBIgnL lpenente] Hohalengemel (RF) teteumomp semréball somb.

~33+4+2+40
740

RF x100

RF = E x100
740

RF=10.7%

G opgid S aam @m SieLeSs0sellar Siemall HHBHTH OB 19HEIR| UMBHET &S SYGLD.
Bbs Bk Sie0eSs0sEhdbEHTa LBIgnL Ipenenie] Hoshalengemel (RF) teteumomns sewrébal somib.

RE 59+4+2+44><
740

100

109

RF <100
0)

RF=14.7%

SmNHH Sl miseiad  UemewilBmeney  glamaied  DieweidHd  LDBIFnLl 19eneTe
walysepd 50% s@b Goparamea. & LG semwellmsst oiFs RFE wallilenert
QUBEIETNHTEL DFHBH OFHTeMevalled SHTET SIEHIDUI (IPIQUID SLESHUWITED S SEMwall 1D Benel
ByewngB@Ed Qenuled U BID HTeT BHEBE (Ipuild.  BHGeu WTLIEIGEMNET auflenauimeng 1
S g G aeiGal  LJUEm  eUemILILLOTeE  LI6GTeU(HLOT®]  GUEDJLIL LOTEEI  LI6Teu(HLOm)
GUEDTLLIGOTLD

ApIHWTES HHGHH6e0 OFmeren Geuemnguiml, FPw & euedIULS OFHTeweveybenmer 10.7 m.u
LBODID 147 MU @Fmers Jallgelmed 254 m.u SLGL. Siemed Ba 1 wppid g ulles
SEHHLLILLL  OHTemeva] 23.7 MU emal el oFHsons o etengl. o568 L wppid G
OBIFLIGNETR]|  UMBWL T  OHTLILDLW — @Jewih  GHOBHSH  clenienlbmd  OHTer
P SHCHTHIMBeLBM6N  (QoTHHD 8  60) HewiLpiw  Couemi(hLb. Ohs BImiIh  (GOBHD
cleuTenlHend BT aUPSHCHTHIBeLB6T BT L& GBISCHBBSHHeV(HHSH CuUBLILILL  @FL vl
LOBIFL196NETE| QUMBHENTGD.  BJewih GHOBHS 6Tewienibend BT 6ULHHCHTEIMBOBHM6I
Qm wpewp WLGHOD  HESHSLUULTIN  @albeuTaremBuld  ShHpemm  HerbdHL  Ceuewi(BLb.
gheaaied Bemal @alCuTaBILD @Fenl  mIgnl geene] aPSCHTIMBMeVE  GHNHBH MBS
9568 @zt wHilmens Ffl QFuiw  33+59+44+40+4+4+2+2 = 188 @eieutm  gnl L
Gouemt(BLb. Cwrss eaienibmed 740 0 B et wHY Sevelwiors 25.4%, B& BHInml
wgllysailen amBoabE @SHHBSBBSHI.

wlyetedl Cargmenend Heoli QuUBGDTT Cajdbemdenwill Laeurmomm s 61pd Ceuemi(BLd.
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LSG/lIsg x lsg/lsg

Buicouiret GBISCHBBSIIBES
&CymGom@a b6l Lles—~5,Crm@LomBGamibes6it

LJUED| 6UENTLL SHFH6T LILIGTES6IT

o  JUISHET  auflemFmuld SITaNSSAD, @@  IUamalsT Sl HendH  DleDL WITEILD
ST, JUMISHEHHEG BemL Cuwner CFHTamevameald SHabHLalld O 2 Ha|FHBH.

Bemey @ UeWI]  &e0l  oBmIDd (WL SeOLISeTET  (LpIe|Henend  Hewlldhall
LWIGSTLI(H &5 63T 60T.

GUUILL o ulflenddler Fosdeomer LJUMIS Helenwenwl LyLlweorenysst Uflbal OsmeTenea b
83l 2 BB

Uebaml B SieveSevmein (Multi alleles)

o o uilflaisded OaThobsiLlLeTen LBsCHTBBeaumasL UmiLbdnp  (phenotypic trait)
SDFHVIeTen  Heoll  Dewew  LOJLUGDIGIMENF  SFTIHBI6TeNSH. BbHS @elbuTaipId @HHenTey
&CrmBunBambseiled @b GUULILL B HHed SemwhieTansBneg oewallbd (locus) eerm
SIMPSSLILBHBSI- Qmh B @sHFHlmge GCTCGLrCambaefled @b LU  CLPSTIBI
SIVVH DIFBG CBULL 960600 aumBH6T QROT DMWAIL SHH 60 DIMHA (HULFH LeOSL B
SI6V66LHEIT 61601 DIMLBBLILIBHSBS.

L6OFL (B I606560H6IT60T LIGHTLIE6IT
o iFmze GHCIMGTGaMbEaNed o 6ifen LGB levelevsmeler oaufleng 6IGUTHIGD Gy

Sl HHe0 SimhHHeTNH. Tl AbHFH DleLeSe0BH6Ta  alflenFHEHDHEG6N  (GHnISCHBMBLD
L OILIBI6FH606M60.

LeLGnl (h DI606S60H6NT BT UWILIBG LB SHTTERIOTGLD.

Buweoumer euema (Wild type) oieveSsvmer Ostewi  eauflns grigliLemiLienear  GeuefiiLB b
METEF  FHHOMHBBULIBB  STauIhsaieal  DeVeS0H6T  @HIG  DeLVevH HHSHSHT  UND
Sl W UpSH8HTHB alemernasenet GeuerliLI(hsals eimer.

B meuensWTer  FHHLTBBULBB  LOFLH  DleveSevdemend &6l  GFuwiLGLCUTSH  Dighei
UBSCHTBBeuenBUWILD  erlIOUTHIGL  FhHH  IBBIEBB  amEdW  R5CH  DIMWHI(HESLD,
Buweoumer euemsew (wild type) @8 massrg.

BlBsmgwirent FneuysHed FemoeoLTHed (self sterility in Nicotiana)

STOUTHISHENED, HOT DVLTHOL Slevevd SFWLOUTHHSTHSHaemSE (self incompatability)
L60EL (B DI606060H6IT HMTENIOTS 2 6TeNed 6160 DIBIWLILIL BTN,  HETLDEVLTH6L 6TILIGHI (T
STaUTSHHN(HHH OUBLILGBLD SIS WEHJHDHHHIH6NT DIBH FHTOUTHIT GHe0d (LPIQUTled (LPeM6TTSHSH
Buwieors SH&TEMLOUTEITED (L ML BHEHHG6T HHOBIHED HHhmeusF GFuILl GuleuTd Bleneouwm@LD.
reol  (East — 1925) etetiuieuy pl8sm pwimeonr STeujshded SWLIGUTHHSTHSEMD DI606VBHI  H6IT
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LDGVL_T&H60 HETMLOHG D T[T 6GUOTLOIT 60T LI603nL (B SI606060HEN6TTE SHEWTLNH ST
swneuThbaTESHamw  (Self-incompatibility) uewienus @GBe@L  Wwyugmer ‘S’ eTens
QBTemTL 60, SleuBMIalT jeveSevdeian auflend S1, S2,53,54,S58L@ 0. (ULLD)

WD BHHOBIHEL PV 2 (HAUTGLD LmdBulened HTeugmicke eIGUTZHID S1S1 olevevd 5252
Guney  @SHHUMILIM6NIe] OBHTERILMEULITS  S(HLLFHE0MNE0 DLEATTEL DIMRHHIH HTOUTRISHEHLD
S152, S3Ss4, SsSe@umenp  TBBILILIEHILENTe]  QEBTERIL MEUULITE — _6IT6IT6T. Gaupgu . $1S
SHTUIHIBEHHH LW  HevlI]  QFUIWNULLTED, SIHSHHSWTUI  SUIOLTS  6U6TIT6US606M6L.
AL DS a1 5152, ey FHaly TBSHHEST LTS S354, HTeUTRIBEMENS SV  OFUISHT6D
SlBBI6L BTHHHGSGWTUI H&IG 6UGTTEUMSBHD HTUI(LPIYSHIMBSI.

SWUEUTHHSTSHSEm 6ufgH8sTaimevseaiar Coupl L CxjHemnasseir

Quent ELBGBMY Siewi QuBGBTT (10&]bHS (YeuLd)
(BVBWIY LGIH) S1S2 S2S3 S3S4

S3 51
S/ S1S, 23 22 S35
192 SeT Lev(H 391 S4S1

S4 S

S15 p S1S2
S2Ss S, Ss &1 060d 545

5153
5154 S2 53 .
5354 S S S2Ss 2 10038

Sz S4

S1 S0smewi  Quewt  GuEBGBIHLET S22 Sz Oamewin  opewt  GUBGBTNIS  Sevliiled
QFuIWDBUTEI BOm eumd  WEIHSHHGWTUIHT  CapUBHIILUGEBH. S2 Sz O@Tewi.  Syem
CuBCpTenys Sevlilend Osuiud Curgk B s SJHHEGWTUIST CoaupGHSILGHBSI.
Soemal  QBTERTIQHHD  DBJHHHBIBET HMET  LOEHMAIUIGID  LTTeD  Szenuids  ClBTeuL
WBIHBHHBHIHET HHABISHMHE GgBLUMLWISTE @HbSH.  eueurmras S1 S2 X Sz Ss sevliied
DMNNHBH  WEJHHHBHIHETHEHD HpeT OCUBBHTE DWOSHBSHI  OBBILD BTG — UEMHBUITET
ol &BameimevdsenTen S1 53,51 54,52 SsoBmid S2 Sa eteil QuUpLLGEABEH.  Coed Fev yHw
BaFbemam6ll I Leauemneniulled SHILILIL (HeiTenl.

Freuymidefied LTed MFewrud (Sex determination in Plants)

gpeGmBW  94% usGD Sreurhiseied @Gr @IHIOTET  ETHM6NE OBTIIL  HTEUTRIGHETS
SIFTUH el 2 MILLSB6T (L0SJHHSHDTENH6T) WMBID Ol 2 MINLEBm6NT (Ehe0d  EenevdH6iT)
O&mewiL  1eoTH6eNTSH DL BGID 2 6iT6rel. uted Hevtewo  FHwTE  Beweu  GomGevrmiomiy. .16
(monomorphic) sreugmiset el  SIEMPSBLILGHGBET.  SATeL 6% LUSGD  STeugmisefed
LW Ouewt  umellerr @ mINIFH6T  HNSHSHHNWTH  SHIENLOHSHIGTETET. Bamems LTI
(dimorphic)  smeuymEIHeT oT60TED EIGENECEISER SENT HTeuy LD6VT 61160
D& THSHSH BTN HENULD, Quevor SHITAUT 106V &H61T60 GV B6n60HEM6ITULLD MMCIEN
2 _(HUTHGHIIM.  QPTUIFFWTENTHET SHTaUJEIS6TN60 LTeL Hiewiul (pewm uUBm  LIgSHBBIw
ajeud Qeisdeny.  sraugmseisd umed By (wpewpenw C.E. Allen) (1917) eresiieu
(WPFHeVeL HWILMIBSTT.  HTOUHISET60 LITeD [HIJwILID 6lelgh @h FdbHeumen (LHenBULTESLD,
Bev6l FLENISH6T, FDBBIFGL60 LOBEBID aBrTéLOTaETSeTTe0 SHTLoTaNSS LGS MBS
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1.
2.
3.

owFeienr  Cevl p@umrelwir  (Glosvrewi [flid — eyeOLnd)  HTeuFSHFHed  UTEL  BiFeorwid  UTed
&CrmBrGambseied cwem HILL L UGHseflenmsd S_BUUGSSLILGHBSE.  Diene,

Y &GrmBuon@ambd oW LUTEIRISHMSHH HTLDT6NHH60
X &GymBon@amb Guewt LTedaTHdHd GBILILIBH60
X wppid Y @&CynBur@ambseisd o sten Goumiu' L gewiser (I, 11, 111, IV, V)

STUIHIBENG SFBBIFSHIONID LITeD HemSHD (WS UbG eudbEBSHT?

SHID. GHegeuted Quyewl (FEHANFLLL) GIFIB  SHTUJD BV  @HPeJeD  B[HHHeD  OLIGHT
STUTTHAD OBISHF @GH6060 EAHHBHTEL DLW HTEUTOTHAD TSB!

ulumefl STeuyHSHIed LITed [HiewTuid

FlusHeo eameurws (Hawail) pri eyrusdwmeniser vliurel  smeugsded  (@mfsm)
Lmor2n = 36) utelend  @GImGLIGsTbaMmen SewiLfibseny.  uluTefwreng 17 Seneaniaer
o2 Lovd GCmBunGambaamenuyd 1 Gevewt uTed GHCITGLTGFTDSMmeTUD CUBMIETETH.  FHl6L
opewt  uiutefld  smeugtd XY wBpid  GQuewt  wiumedld  smeugd XX @CynGunGambsemend
OBTewI(BHeTT6NG). welgeier LTed  GHCImBomGambseit  Gumed  SleveOTIOM, LILILTETUTET  LT6D
&CymCnBambse o Levds GHCImBuwrGambser GuTeiCB STewILILGSIEBeT. WLBBID e LiT6eD
&CImBrGambse 2 Levd GGImGnGambseaielmbs Chramiwuemel.  OFwIeOSHETmOUTED  LIT6D
&CBGonBamibse  FHelddid  STewlLBGH ST  gOemeiled Y  @CrmGon@FmibseT et
BeIGLHED 2 _miiy QUGN & S BITeur wyugmIbsmemD,X  GHCyTGTGFTIDS6IT Q6T
BICUHES o DI euenJ&FFleoTen LOFLENISHMENUD GILIBBIGTENSI.

uturefufled LTed [HiFeorDd cp&TBl DI6L6S0E6MTE0 SL BLLBSHHLILGHBSH.  Siewey m, MioBpid
Mz,

udumefluiled Lmed [HiewmTwid

LOJLIGD!  6U6NSHUILD PEG/@ORSH HETEnLD T@ILITG uImeVlearib

RHH LwILleneniey

mm OuBB PBHIGS
FHETGNLD

ST SHETENLDOENUL

SBbEBE QuewT HTeUFLD

ST SHETENLDENUL

Mim LOTBEIL LWL 6n6mTe o165 50 556

SLE0T  HTUTLD

L6001 O\LI6usT
LorBEILILeTL a6y SHEIENLOGHUI
261 &(&H 6V & H60

G([BUT6D  SHTeUJLD
(oif Bre)

M1 M;
9I6L6VG
M> M>
SI606VH)
M1 M»

255
LiewTLenemie / LOTHBHIC
LTl enemia)] @mIG s

FHEIENLD

BIEn6OWIBT  SHTCUTRIGHEIT 6Vl (hS STeUJLd

eroLiGmramyiLenied LTL [HlFeuoruib

uTed Mfemiwd (ST  (WHedled eVLirTEmiLery  GlreiGamial(Spaerocarpos donnellii) eeIB
WengGuim. .evul LT SHTeuFSHHe0  (PSHEN(WenBULTS  alleNbSLILLL Sl Bz  OTBBIUBSENLOLIL]
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&CymBonGamenins  (heteromorphic) OsmewiL . Caifi e sragwreng (gametophyte)
Q(HLOIQU!  LBMILD LIBBILLB Sl wg . e CaslLnes sTeauguwd Ouemst GsblL s
sy 8 GGImGurBsmbsemen (N=8) OsmewiL @f @wigw o ulfl SELb. B\(pLoIgU
alssadh sreausd  (sporophyte) eiGUTWRsHIGL WIBBIGsSL LS Heaeww (heterogametic)
CamewILG . 6wl B Ouewt CalLsd sTeurmseled gy o Lev GGrmBun@ambser @Gy
wrHflwreienal.  Qemmed GuesT HTaugshdled o 6tenn 6l Lmeugl &8ymGunCamd X ou@b, B!
gw o Lewd GCmGunGambsemen alLll QUAWSTGL. W STOUTHHL o 66 6T LTeuG
&CmBLnBsmd Y @b, Bs gy 2 Lewd GCrmGurBsmbsamen alLdF Flwstg. XY Blenso
CuBBlHESGSLD  alHHHH  HTeUId  DHUMBWTET (G 6IBeV6] EHHIHEMENT (meisospores)
2 (HUTSHGHI MBS Bz dev X &CmBurGsmbseenuyd wmpy Y GCnGonBamibsemenu b
QamemiBerengl. X &CrnGnG@amibsemen GUBMIeTeN albdHiBeT Guemt CHIBL LS HTeuTHmBUID
Y &GmBuon@ambsemen GQUBMIeTeN aldhgHiben et CHIS L& HTOUFHMBUID 2 (HeUTdHSGHHMS).

L&HBTFCFTENSHSH 60 LIT6D [BiJemruiLd

® HFur @outerd (o&aT&FGameNLD) &(HLIT6D LDGOIT SHTeUJHIHBeTeu (monoecious)
dBSHSBT LG, DFHTeud 6wl WLHBBID Guewt WweJseT @CF SHTaursHFHled SmewilILbBS a6
B Brewih eumBWTeT LEhFfHemend OB Tewt (HeiTend). SHeWIB BT  DHESHHH 6 (HHA
o TG BN Wwehaf WSIHHHDHTeNHMmen WL BHL OuBB HAP wevjseT LmFe (tassel)
SIVVFH BHT GEHFID ol DIMPSHBLILBBMSHI.  CHmewt QLOTL 196edBHHSI 2 (HUTGWD LSS (B
wehafl @evsld LB GuBB FB WwevFsHeT HFT (ear or cob) ear DMPSHBLILBGSBSI.

HETECFTeNHFHT QHLTSHEmD SHT FB  LO6OTHEMNG  LOBJHHHHT6TH6NT LOBHBILD L TFedle0
SIMHS  GHevamEeTar  CHIHOSBHSSILLL  Fmgaler  STIIOTS 2 (HoUTHSILGHDBSI.
Brewih  HANSHINWTRT  Denewt  LOJLMMIGHEHSGL  LHeoTs, ' ba’ 6163 OILUSDI  HHDBTSH
starsHbe (Barren plant) ‘ts’ eem  wyuam Lmgsd  elwss@b  (Tassel seed)
GEUUILILGD. B8 QUBLTeH S WwBpid Smuted samwuls (oflsrs) Caumum gnGs
HTJENIOTS 2 6IT6NG). @dHsLemiLiemeniey OQBTEWIL  HHUBTH STUTHBes  SjeveSed  (ba)
UL QemDH6T LOBEID SHNT EhFflenl BHHGSHUDHIL 6T DLW LO6VTH6NT OBTEIL  HeiTenLoulTd  Lomms
alBEBH.  LTFD alndddsTean Sie0eSs0 (tS) LTFamev aIHHD BB O LosoJTes  LmBs
AlhFBH. DG WBJHSHHMS 2 _MBUSHFH OFUleudHeoenev. S Leuemeniuied bFH Dleveve0dHe6i 6
Gaydbemauier SigliemLuied LTeOGHamD  GeualliLr®  (Wige] O@BTHSHSLILIL (HeiTen). b1
Qu(pLbLTEIeMWWTET  FHHOTBBEIGSET LUgelsl o BUSHHES  GmBUTLIQEITL  giubBalaipseot.
sFJsefMed @TewILGL  FpiweoJHeient EHIHBHEHITET RbSSHIBEG IFeleiser (WoHaHwL
UMIG eudSImSHI.

waErF CamengHed Lmed Hyewrud (2-wij S GBUIE (+)grE uamiimands GBlsSBEH)

LOJLIGED . . .
lenEWLILD PuE/ @BRIGSBEEMLD Lom@LT® LImed eoTLb
ba/ba Bl @bRIGSH H6TenLD UL 19enp SIBm auenTFFluymm  Guewt
ts/ts SITETLILI(BLD  &L,601T60 SITEULD

LTF6D (GH6USBL0NS
LOTBBULGS DS
ba/ba PBHG LBYID YRGS SN UL 196emLD SO SHTEUTLD
ts*/ts* BBLILHEOMED S ETTED
LTF60 STenrliL(hFHe0
ba*/ba* Bl emL QRIGSH SHeTenLD SFHT WLBWILD LTF6D &(HLITEL  LDGVIJSHEm6TTLI
ts*/ts* Sy ByeniBLd BB HTeUTLD
OBTewIL_6Mal
bat/ba* | @EE WBBID YOGS ST BB TG an6 Suieouner Gt
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ts/ts LAY L TF60

SIBmene

FoFomppd (Mutation)

o o ulflomseEnd@&eT gBUBL wFuam  GeumuThEeT Uflewimo  WIBBSHHMBE cPeL  LSHTTLOTS

allenmiGH & B b8  LIBBL BB LBELIgmee]  SLHU @Fewi(GL  FUem
CoupUT(HHEHSHFBTR  (LPHBW  CFUIEOLPENBHETTEGLD. @ o ulflerdbdler wryl  Gummerled
HleOyenr gBUBLD WIBBL FH LIBBLD 6l DIMWESLILGHBH.  FhHFH OTBBLD 6l GlFmed
BsT  eaflery  (1901)  eleileuImed  SIBIIPSUILGSHSIUL L G Aoy  SHyH  LfibGrmerd
(FCOMTSIT  GUTOTFSHBILTENT) 6B STauFshFHed QFuls opuielar  SugluemLuisd  ‘FBH
LorBBaGsTL_ UM enL’ GeueMuil L mj. ryUGUTmefled @  OU@BD  CUDSWTET  LOTHBBHBIGENT
gmLB 613601, slemau  Leitell  FGHomBB  wBpid  GCImGuwr@sTd  FEHIBBLL LGS LD.
Halldd LILIGG gBUBL FGHWLTBB Hawe wwyugn FGHwiBpd (Gene mutation)
levevG Leiall FGAHIOMBBLD eTer SiemWsHHLILBL.  DI8%h Bumsd, GGITGLTGIFTbSeT6ET SHIELOLIL]
LOBEID  cTewTenilbmaulsd WIBBL giuge Smel G&8mBuorBambd F#@FHwrmpn (Chromosomal
mutation)  eremILIBLD. FHHOMBBSHHBEG  HTJ0IOTEN — 2MSHHMeNF  FHHLOTBBIB6I
(Mutagens) selen  SImWSELILGSBSI. 85 FHAOTBBHABEG HTTEIDTRT D615 BEN6TF
s@PompBiset (Mutagens) e S@WsSILGEBSH, BFH  FRAWMBBSHHE  aiHHMB
SIF5f HFBSI. FhIoTBBLTEE  HTOMSCUT  DIeL60FHI  HITWIL LLBaSTEOT  [HenL GILImILD.
Bsamaw  FhILIBB o ulflomsmend  FhIHLIBBIE6T OHTamiG o (HheuTddsld 6ClFuI%Hed
shATBB o meurdsd (Mmutagenesis) wmpd  SpbH 2 ulfaISHBGE  FEBIOMBBLBES
2 ufflend (mutagenized) staneyd SiEMPSBSEVTLD.

F@PHompBsSSear cuemasmei (Types of mutation)

wruem FEHTBBSHH 6T GUTHeITET B(H UGLILGEMmeNTd SHTeRTGUTLD.

DNA afed o siten @@ &My (base) oevevgd @b Sewewt STID UTHSSILGL  FHSHOTHBBLD
yeitell FGHOTHBBD 61601BI  DIHIPSBLILIBGEBSI.

QUH  LIUEISH@GeT — STewlLBGL e FAlw  PwselCurenL B euflwg  Lyglsefer
TeuTeNHemBenWl LB DIMLEGD FBSHLOTBBHRISENT

FHFHOTBBSH ST (PHEW 6UMBH6IT

GUENSBLILITL L9 65T FHSIOTBBSS 6T (WHAW | (PSS LIGWTLIE6IT
SliglILIenL UGN B H6IT

SHET6 &F M UIT 60T Cafwnsd FhFHTBBISETTe0 HloLpeugi

Bambm SITEWILLILIL L Oefibs sGAWIHHlEMTE FHbois)

2 Lev aufl B IOLI(HEBLOEV60TSH CF605H61M60
Qg6 UM b6

Bt aulf BIOUmESF CFevseilsd Bopag

G&wed @l Buwieourer GFWELLITL 1I9eneT [Hdh G
(QeueGuiBmIZH6eD
(knockout), eitemio (null)

GMB  SMLOLIL] [Hlenev Buieoumenr GFWEOUITL 19N  (HmBLILIG

(hypomorphic) (sS4

s SIMLOLIL Blenev Buieoumer GFweoLT 19eneT SIHSFILIS)

(hypermorphic)

CFwed gmy (S opsluim saupren CrrHHed DIsL6VSH
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GeueilliLm(®)

QUTHGHSHBB CFe0HaM60 CleueliLiBeug

QL 015
Slemailled LOTHBELD

BuseafCurenL B LHeSH

DNA mflewipuied o _6itenn @ &My
BmehGL LUFH60TSH LoBOMT([H Sy
Bevemt  S(bLLIG

955 UHSB
(transition)

Hwfleise udemst tufer (A— G)
levevgl UFIOgeIdE LSHeorsLl
ooufldiger (T— C)

Goumpi' L ugeS®
(transversion)

Nwfens@ udleorsll enLflidligest
(A—>T) sievevz1 emLfIOlgeEDISEL!
ugdleors Lluyfler (C— G)

BenL6F(HBH6L
(insertion)

REB DILEVSH DIHMBG GBI L
BuwsbealGumenL hHHeT gnbBHeoTd EHUILG

béasb (deletion)

Q&M SV DISBG Comul L
Bl GuimenL (HHe B6060TLD6
OIWINIEE

LU
Cuuwiyaileneot
uTSHIILGI

s wrer (silent)

(@8$%) (synonymous)

IO Silev euflenguled LOTMBMBLD
B606m60

SHAUMBISHEOTSL

QummeTLBD (missense)

(@sdlsvevm) (NON
synonymous)

IO ilev euflenguled LOTMBMBLD
8muugl

GILITHEDHETT SHSTH
(nonsense) ((LP©ey)

LILFCFUIHCUWTaTTed (WI9e] Hlenev
wrys@Biwener (UAA, UAG sieve0g
UGA) Garppieiiiiuigi

sl L Baje (frame
shift)

Fflwmen sLLGHFH60 2 66 cpaIBI
wrysGsuiemer (codon) pEjHaesl.

yeitefl F@awrbp (Point mutation)

e DNA ailed 2 6iten @@ &17 Benewl Sevevd WS S(HBO 2 6T ST Eeneniadelled LOTHBBLD
BHOLOLBIUmS BFH SN HSHMBSHI.

yeitel F6FH wippdhdear euemaser (Types of Point mutation)

e DNA afled HevL GLmID LjeiTer FBHSHIOTHBBLD By (W B RIEEE
UMBLILIBSHSLILIL (HETEIT6. &1 Bewent USHCUBHeT LOBBID HTT  Eenewl AL FOF(HH60
HIVVFH HHGHHD SLBWILTGID.  &T) Benewt UKHSH FEHwmmBD eaiug DNA alar @b
&M @Qenewl LOBOBTMH SMF Gewewtlmed UHIH OFUINSTGWL (ULD). GBened G  Hlenewr
aumasenTall Lfldsiul Betengl. @sHs udeSh(Transition), Gupiu' L ukheSd (transversion)
BFIHHL SILEVFH HBGHH0 FHHTBBLD eTaLH  HuybelCurenL (b Oenemseler CFjdHHe0
DIVVG HhHGHH6L WBDID ST Denewt CFJHHL SILVHI HHGHHEL GTRAD DIMPHBLILBHBSI.
&LULTS, BbHd Boahaser Smasaid B6aoled F@dwomppd (indel mutation) (Insertion-
deletion) etewtds @M LILIGS BB

FHHIOTBOHIGET  WFLUEISHeMET LI FOFUIS
Bzt Sl ulsd LevGeauml euenswiTen FHFH  LOTBBHISEN

ugHesh FHIOTBBD — DeLVFH DTG 6D
QUWITeYBMETL LTSS 6IIB6T.
BB CBTHDBBLILIL (HETTEITET.
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B PG s HBETET @h  IbGBUIemer (codon) oi8% SIGET  SiflevSS BTN
GouOpmm  WIysGBwes  IBBWmLSSILGL  FHIHOWTBBL Q5B D600SH  SIEMLOHWITET
g®FHompBp(synonymous or Silent) s SienREsLILGHBLH. @B SOCaT SiLfevSSBasTe
@ wrysGBslulmer Caubmmm SIbGam SiflevdhamaTer WILSGBWeTTa  riBplweLoSSLILIGLD
FRHOTBBL  HeupIHeUTE CUTHBTUGLD Sivevd @dHFHeors FhFwmpps (Missense or non-
synonymous mutation) e&iB  SIWWSSILIGEBSI. QM WG  HIdleVGHHBHTET
WIUSSBUWET  (PIge] DG BBISHIS GBS WIBBMLLD  FESITBBLD
QuThEpeISSTH FhFwMBBD(Nonsense mutation) eI SIOWHSILGSBSI.

Yeitelfl FGHOTHBBSHS 6 6UENBBH6IT

@m DNA &l @ o1 Bl GFJsHsHed SIeVe0dH HHGHHTev WFUFCFUISIOUWTE,
S L eDIOLILEHemeT  TBBLILGMISHET  allenemaursd @uieoumel LJHHHeT el oppid  GFweoun(
BssliLbeug &L bajey FGHwmppn (Frame shift mutation) eieimi oiemwpsaiLBGSBS.

F®PHoMBBE STyemiser (mutagenic agents)

wyuem  FHIHOTBBHMS L MILTHGD  STFenlHer  FHIHOTHBBS — HTJnlSeT  Dle06VH
spFwrpphset (Mutagens) siaiB SI®WSSLILGSBSH. Deneu SFeni® euensLILGBLD, SUIBLILI
ghFHomsiseT wB@ID Cughlw FhHlwommpisear.  (psvev] (1927) eeaLeugted HETGsr. Llevralsv
(PSS (PpFHeoTs QuBLIw FhHoTBrlenw sewmiNIHST.

Bupiwu sgPwomppiset (physical mutagents)

SiflalweoBlieheeT LM SHTeuImiSeT BB  allevhiGsailed FHFHIOTBBRISMmET gHLBHH
QauiuBleney LOBBILD SHFaiFaBeTTET X-BHTH6T, HTOT HHTH6T, SLev..UT SHTH6T, LI LT
&FHTH6T, BULITEIH6T, STeOWdH &FHTH6T, SHPUISHS WLIBBIWLRISET LB ST H6NT
LB WUBMBL  LW6ITLIH &EHIP eim3eor].

Geauliupleney: GeauliuBleney SIFFFHGHD CUTHSH FRAWIBBSHDHET ISP DIH S HH @BSH.
GeauliuBleney oiFsfHGD Gurips Byewih DNA BpusbeiCumen. Baendd @l Gui o sten
MABLJeae LleneniliLsel 2 L salul G @rligsHseo (replication) uguinsésd Bahea|semerL
LIT &8 &l iTment.

sIjeiFaser: soamp BBwTmmw il WHeEThe HBTMEWTRIH GBI  LOBBID
HOILOTENT  DIMEVHENHISMeNS BTN SSHTHemend OBTemIBH6TengI. Bemal  WNWITESGLD
BB SWSIWTESTSH SHTIFSHMTS  UmBLILGHSILBE SIB6T. Swelwméd@GLd  LBBID
SWNWTSETH  SHTaIFHHNTS  6UMBLILIGSHBLILIH S IB6. SWeNTeGLD  &HTaidFsHiser e
GBS DMV HEMD LOBBID DIEWIOTEVI6T6N 6160HL JT6ISHmeT Siweiwmdhall CurgioTer IHH
BBOVS CBTem(BeTengl.  X-BHTH6T, HIOT SHTH6NT, 6L .LUT SHTH6NT, LI LT HHH6i
BB  sTevwld  sHIHeT  Curais  sFHljeiFasendsd o LUuBSSIULL  GFsvselevieTen
&CymGorGambsemenuid  GGrmGwmgL smemud o mL&HBEH.  (GCITGLICamd FESHITHBMBLD),
Swelwrssts  sdJaiFgtar UV sHis6T BNl  SIDeUHETRIGMETUD, (& 6DBelTe
SLBBEMEOUD  OBTEITL DEULITGLD. Smal  HUEILTHSGLD SHTeiFssmen alLd &GHmBbHD
omBHoUS Tnlgul  FHBeI  CHTEIL 6m6L. GuoBuBEF FelaBEHEHESG DHBTOLUID © L' &
CamewiL. @ Oged mHewiamUiflEer, aleHHHeT, LHIHHHHIHTHmT  SHFUISHDHHH DG
® 'LUBSHS LWSTLIGSBSH.

gnjugd) Gan@ermym (Sharbati Sonara)
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Cwsfeer  oumauledmbal  (CamCammym-64)  &mor  sHTaIFHer  cpeold 2 (HeuTHSLILIL L
FhFHomns CasraHimn eums Fmjud CemGeamyr SuEw. s (Weeteu] M.S. SeumObrser
OBEID TS GUAIRITE 2 (HeUTHSLILIL L ). ®eauy @bhHwl  ugemwll Lyl Fuler
sbeng(Father of Indian green revolution) sien Simp&aLILIGABT].

Spoanis@ Symewm (Castor Aruna)

®  HIDISHG HTUTHHT FHHIOTBB UmBCU  SDEIHEG DIHWIT G,  Dveu  DLDEWIHE)
alemgsefled Geuli Byl TreTdemensd  CFasHa) W& (pFHFFFwenLwd  HmewrL LB Iment.
(270 pTLsefed  (WPHTFFWTGWD  FTHTIW oSG, @FH6m cpeod 120 BT SHefed
Wpglyslemen).

Gauglw shFwompBisst (Chemical Mutagens)

Goug) OQumpLaseflesr cpeold Gl LILGL — FHHOTBBRIST Coughw  FhHHoTBiseT eyl
SIMPSSILGABH.  Seweuiteuer, &B@ eutu] (mustard gas), epLIeD Siflevd, ET1HH60
wBEIb CwsHed WBHCHe FeoBurBar (EMS wmmpid MMS), asmaed wyflsCselr,  Lomdererd
o Iy, ..umjwreogenan®, SCwrdler wB@ID ebSHCITHer aBHHISHBT(H: MBLIOD D dHen6er{H
DNA afleT e»BLImer &My @ameanisensd @I igshsHe0 BEId LgeuIBHHe60 TBE @l Wyl
JMBLIBHH SIS 1B @geimed JHF  CFugHouwieler Gurgd  (PURMWLWDBB,  (GHemBU]EmL I
UTedQULIEHL BH6TT 2 (HeuTsHSLILIHS GTB6II.

Bemt shFwrbriset (Co-mutagens)

Foo  Geuglwed Gaiomsel  SiHBEBW  FEHLIBBY  UiLsmeT  QUBMI(HESTOED  LOBB
FhFHomBBlaComm Caibal SiHar FHpmenr HHNBFSHHT0 Siwel Benewt FEIHIOTHBBIS6T 6T6TNl
SIMWPSHBILBSBSHI.
dBSHHSHT.(BH: 0TI  Siflevd, mamlgmer CuITdmerv®  cpevld  gBUBLD  UTHLIenU
NP BUILBSHIBBSI-

®316umed . L6, WCHTL CIFHCARL 196 HEFGSHHEENIOMUI  DIFHHLOTHEGHSHBSI.

(poe0 2 eualiGurfled @ysTwer SuswTsds sbEG& eutw] (Mustard gas) (ewL@CenmGym
aHHe0 FeoemL() LWGTUGSHSUILILL .

X-sdismensd Osmew(®, uplgsFfulss H J wesveoy (H ] Muller - 1928) ereiiieuy  (ipgesr
(PHVTEF FHBHIOTHBBEHSHENT  HITEHIQEIT].

X-sdjser wppid sTor sHser cpeod L J ed@ievy (L.j. Stadler) etaiiueuy sreupmiserled
JBUBLD STERILLILGLD FEBITBBEMS BT SST).

Gauglw ghd wimss CFweeampenw C. ougtus (C. Auerback - 1944) sissiuouy (g6
(PFHeVle0 Oleuerflui L.

&CymBnGambzeiat FhdHomBpld (Chromosomal mutations)

o GGImGrCambseile SiemwlI] WBBID eTewienibensulled o 6WILMGHWD LOTBBEIG6T, @(h 6ClFe0eder
wyugml  CeTemaswsHsed  Wasleuflw  wIBBHmS  gBUGBSHSBSHI. @by sl Guflw
wrpphser  GGmBLICamDd  FBIDOTBBEISET SI6V60F] &CymGom@amib LImLp&F Sl el
(Chromosomal aberrations) eené  &HBUILGSBSI. Q0 WILUINIBEG6T  HeL GUBID
LOTHBHBLOTEIG, U FHIIOTBBD  aaeb DFHs  WwIuanbsmensd osmenil  &GrmeomGamb
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uGSHuled BLOUDID wrBpTeaid  GGCITeLTGambd F{Hd LIBBLD 6TaTad DIMPSHBILGH MBS
Beweu  HIWIGaTHS  SyUiey, WIUM UGUUTUIS Sie0evdk @Fewnget cpeoomsGaur  semrpiw
(PlQUjb.  LTBTS  OJU FRHTBBHMSH HIeWIGauToHs SLUle] (peuld SHWILMI  EUIeOTS).
&CrmBurB@amd FHHOTBBL AW  umsdeTal  LIflHEILBH MBS &CrmBom@amibas 6l 66T
eTevtenlbemauied gBUBLD LTBBEIGT WwBBID GHCITCLTCHTD SHiEmlsd gBUBLD LOTBBHIHET.

. @&CynGLT@amD eleTenlbmauled GMUGBLD LOTBBRHISENT

o ulflemisefler  eeuleurm OGFevdaiad  smewiliuGL — GOymCLTCsTbseller  eTevwremntdbamsd
Beeowmerdl.  sueimed FBBlansHBCabu Bemeu TRILGWL. dUlaid, Feo SHTeuy LOBBID
allevmig dmplemiseaies Gy erewtenidbansulsorer @GITELTCFTDSM6N OUBMIHHSTEID Fnl_
@8y wrEHflwmer uewIyBmend CETanngmBETH.  eleiBeu  FHEITGLOTGa TS M6  6T6wT6w0T &M H
FpplenshdHer  uewiLlenewt  BEBTH  FBBlarsHedmba  CuBILBHHIMH M0  HLEITED
&CymGnBambled smewrLGL I UIGUTHefer (yusm) SHeatenwBuw  FBpSiershaler  LicwrLleneuor
miyeTul &SB!

BuBmaUICuBW Hev gFwwib o L evF OFevsefer @GHCmGumGamb eleuenidmaulsd BFidHaHe0
DIVVGH  HBGHHVTEL  FHANHH OeVevd  lglilemL. (TGS  GHCImCrnBambseisyd  OTHBBLD
IBLUGH B Bbs Poewsgs @GOGt  eeweanlsmauisd LBl daset (numerical
chromosomal aberrations) ojevevg wigwib (ploidy) eteims GLF.  WwiguID G eUMSLILIBLD.

i. Bmwyw OsTeHsG Hald GCImBTGambsenTed gBUGLD wiguwid (GLuwiuleomouib).
ii. GCmGunBsmbseier QLIHDHSH CHTGHWTEL gBUGBLD Wwiguid (ELouioiguid) (LLLD)

AL ETGHUlL eaiBl Dvend DSBS OBupulL  GHCImTGwrCamibsemen GFjdHaHe0
DIVVG HHGHHEL LOTBBSHSHML GBUBLD Hleveowm@Gb.  Gouiufeomouild  CETemTg(HEELD
o ulflsende Guwuuisomoguwr o ulflsst oeveg wiBpIwgw 2 ulflsst (Heteroploidy)
el Ouwy. @& B euewsLUBLD. 0@ LQUID BB GG6eMB LIQUILD.

1. 8l wyub (Hyperploidy)

o /moywsdh F1EdH  GOIMCGLrGsmbsellsd oaim  Sevevgd  CupulL  GGITELTICFTbS6IT
9IFHBfHHIS ~ STMIUGLD — HewevdE — OGWIQUID 6T ILI{BLD. Amoyw OFHTEGHH
&CymBunBambaendEe omLBsmd  (Disomy) seas  smaiLGHBS. WOGWIQUILD  eL&THI
almsHeNTaL UfleasIubGaBa. Seneu LleeumLomyl.

8 engBGsms (Trisomy)

® Gmwuwl GGImBrGsmd OFHTGHUTL @b GCITGLIGFTD SIFSfHHS STEILLGHL Henev
erefiw  1ey@amsl(2n+1) eremiu@L. Llemmaedes (1910)  etediieuy LAL@IT ool grGomefiwid
STUrHHe0 (bgeat Hemen) LengGamll meneoulleneisd SewiLibaTy.  Lleen] HaGsmLiguimenT,
eougd wppib FCamEHIT CuTaisz FHTauTmseied SMILBWILLLG.  F6v FOWBS6TD G
OeueuBoum HGymCrGamd Gememseiledmha Bm Heald GHCImGLrCambseT FTHMTIemT E(HLOQUI
Ca1ed GCIMBLICFTLSEIL &1 DH&fHHd STEIILGL Bovev @JLenL lgeng@smd (2n+1+1)
TID SIMSBLILBS B!

&) OLLgn@smd (Tetrasomy)
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® m Bment Sevevdk ATewih Bewewt &CITGLTCFTIDHET EHWIW OFTGHUL T DiFHEfHHIH
STEIILBL  Blevevser (eupGw GQLLgm@amil (2n+2) wmmid Sylevl QLLgn@smbl (2n+2+2)
el SImPSHILGHBSH.  Cargiemoulsd SimarsHdl algwrer L gm@amilaend STeniLGaBEI.

®) OuewiLn@sms (Pentasomy)

® OouaiBoup GCIMBLIGFMD EememizsallelBba e FHaNsHH GCITBLIGFTDSHET  B(HLOIQUI
QaTeIHULeT DHEfHHIE STEILGUS CuemLTCam (2n+3) sie SInSSILBSBSI.

2. @empwyuid (Hypoploidy)

® om OFeelsd 2 6iten  GHIpUl  OHTGHUTHHSH @B DIELVEVSHI o15B& Gubul L
&CImGLTGambseT @SB LTED  (GENMBLOQUILD el ILI(BLD. Ba Bm UMHBHNTHL
flsasiuBHBH. Doy

) wrBamBsmsl (Monosomy)

Amww  0aTgd  GCIMGrCsmbaeflelmba @®m sHald GHCmGurGsmbd @Sl LTed
wrBam@sms (2n-1) el SIDWSHBILGSBSI. Guaud  BTWIB SIS WPFW  HANHB
&CymBuonBambser Sssiiu L (paplu Gyl wr@amBsms (Double monosomy) (2n-
1-1) wppd cpeip  wTCGamGsmA(Triple monosomy) (2n-1-1-1) eenr  SIDWSSLILGSBSI.
@y wiCemGamll HTeurmiseT WHEBTFCFTENSHIHI0 SHewIL BIWLILIL (BET6TgI.

&) BevedBamd (Nullisomy)

Qb Bment HHmae GCITCLICsFTILEET Slvevd AW Bemewt @HHmaa] GOCITGLTGFTDSEI
Bmoyw  OpTGHuledmbs BwHaiitlLTed (peopGw  HeoeIGsTS  (2n-2) wB@ID @ enL
BevediBamd  (Double Nullisomy) (2n-2-2) oo SIwWSSLILGSBSI. LoT@er @M
SHTUIHIGMETSH HT &0  CFUIeugHemmed HeoelGaT  FHTUTHISMET o (HeuTdHd  EUIGVILD.
CuTgieuTs Bemeu EBHEI B SseT.

(ii) Guounoguub (Euploidy)

* o o ulflardhdled @ Slevevd DSBS CoBUlL SipliumL 65TGHFH  GCITGLTCambasel
CuBDIeTEN HeienoeE OoUWIouID eT6eim Guwy.  GLoUIDIQUITETSH  @BEMBLOQUID, G (HLOIQUILD
LBBID USIOQUID 616 aumSLLBGSHSILGEBSEH. @ 2 ulflardhdled Seve0dH 2 L 6vF CFe060le0
Bm 0s1ed GCImGuwrGambsmer GUBEIETEN  HaTMWLSE SHLWd (2n) eerLGSBSI.
2 Lovd  GCmBuonGambseiear  uGHweney  eemwienidmad  Cal  @GCymGonGamibase et
orewTenlbemams GUUUNGEABS. B& @uwib(n) aeriuGaABs.  GBILUTES @BBLOQUID
(monoploidy) (x) ewmwywsHedmba (haploidy) (n) GaupLGaBa. TBSHBIGBMT LTEHF
Fngmyens GHTHIND STOUILOTEOIH LISIOQUISHEMLUL 6T (Cansatianmmuiy) dnguw 2n=6x=72
&CymBLnBambasmen CETewILS. B @igw (N) &GImGLIGHTD seavenibama 36, SLETTeD
Baa gmos woul (X) GOITGLICsTD saimidms 1284@h. 4566  @UHLOQU!  LOBHID
BmLouIs SHETENLOU|6DL_LI &CymGLoTGambaenen HMEV(LenB HEMEV(LPENBUITS 5D
aTentenldbemapuled OFHTLIFAWLTS HeneoHBSHHBH. @ 2 ulflend ueould SHestenoulsd
o oo Gumgl LB HTET  @BOBLOQUIS  SHeaTenld  CoupLBEBS. QH 2 6WIEnLOUITE
BB UGS 60, Q@BENMBLOIQUILD LOBBILD Q(HLOIQUI &Cym@on@amid S Ful BT GuTIQ 65T
aTentendbemaud @8y wTHflwmss STERILILGL.  SEDBWTED  QBENMBLOQUILDTEISHI  (HLOIQUILDTS
BB (PIQUID HLETED Q(HLOIQUITRIGET SHIMTHSBILD @BENBLOQUIDTS E)(HHS (LPIQUITSHI.
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uenoguid (Polyploidy)

o o o ulflargdled @rewngB@ CuBulL SlumL C5TEH GCImCGurCambaamen GUBBIETET
SHEHTMOHGL  LIGIDIQUID 6T LB S BSI. CLPEIml,  BT6IE, DMbBH D6LVVH YW  DiQLILIENHL
Ca1ed  GCIGwrGsmbasmen GUBEIETNESBE (WemGWw (wibwguid (3x), BreIoQuUIDd (4X),
gowiguid  (5X) wBpID SiEIIguID  (6X) @D SIDWHSLILGHBSH.  QUTHIUTSL  LIGTLOQUILD
STOUTRIHENE  FTHTIEOIOTHDS  HTeIILBSBSHI. aLemeL  allevmGaeaied SflHTes o eiens.
ysw  sreugF  Fpptler o (HauntdsSHIBGHS  GCImCGrCsTd  OFTGHHelles  eremenihbma
SIFH (pSSwd STTILTGD. ML DIHS WIUSSHSEImD Bnpliimeard CarimialsaLb.
UGTOIQWID & euendHenTall LfleasIubGSBSH. Dieneu SHETLGTOIQUID LOBBID  SUIEOLIGTLDIQUILD.

. seuanguib (Autopolyploidy)

m o ulflarghdled  @remwngB@d  GomulL  @uwuw  OFHTEH  GCImGrGamibseT @@
FBBlSHHBSGH6T EAHHEH GUBLIULLTED SHOUSIOQUID 6TlLUGL.  Qeved G  GUNBHENTEHLI
UfSasluGaBEH. e SHET(LPLDDIQUIRISET LOBHBILD $H6ST [HTEITLOYULITKIGHET.

SHS(PLDLDIQUIG SHITEUTHIG6IT SHETEIEML LI LTI CaTGH LOTLIGIDI Q\BHTen &L 60601
OUB(HBBBESI. ST [BICIOQUID  BpId  @mwiw  dBplard seoliy  GFulagHeTed
BemeusmenF OCFLBMBWTS © (HoUTHS  (LIQULD. BOemeuse  GenpUThenLw CsLbL (BHaemern
2 (HAUTHGHUDHTEL DiSHSH VL (HHIHeenD  OuBmIeTengl.  IGSHHSST.B: FTGUY QFUILILUGLD
ameny  OUTHIOUTS  (LPDDIQUIKIGET  LOBMILD @B WnSmeT ol  alogsenps  Guiflw
60T B eMGITULIEMLLIG). B HWIQURISM6T ol (Pl 1T bl DIHS  DleNTey  FTHHENTENUILLD
wBpd  CurebGsErsd (Moulds) eaglymer  SeEMwWILD  CLIBBIGTETSI. S|(HBLDLIGD
(FwGsomr_eor L m&emL6vTedr) M SUBENSWITET SHEI(LPLODIQUID, allenSHBeNBB SHiFeni, Suliler,
e, HdHsmel, auTen SUIenel LOTISHITED 2 (HeUTHSLILL L FHeoT(LPLDLOIQUIRISETTEGHLD.

SSIBTEILOIQUIG SHITEUTRISGGIT SHEIEIGNL LI BIT6TE OEIGES) LOTLIGIDI Q\BHTen &L 60601
OUB(HBBBESI. Amwrws sraugmseflear  GGmCGurGambasensn @l pliLenLwl  Gguleuger
(peOld  Bemal  HITEWIL LILGEBS!. aBSHIBHT B:  ®F, ST g, GHeoywameo (alfalfa),
HeVHBL M6V, 2 (HemeNHEAPMmIEG LOB@ID HiT. .1

2. swevuaoguibd (Allopolyploidy)

o Am OeusiGoumprer FBplamseielBhad @i SlLVevdH DSBS CLBULL  DIQUILIDL &
Ca1ed  &CmGurambaments GuBB o ulflamsEndhE SUEOLEIDQUILD 66Tl GLw.
FBPlenSHBHOLCUWITERT  HeOLLBENMTEL  BHOAT  © (HouTdd  (LplQuLb. Guoguitd
Bamev&dldement LweLBGSHYH GHCITCLTGambd @il uwl GFuIuSHTEd EH6T 6U6ISHSHET6nLD
555 MeUSBLILIBHBHBS. OpmRSW  FABPlamsepsalemLGul G SHUIEOLITOQUIS
SHTEUIHIGET 2 (HeUTSHSLILIBSBSHI.

aBSHGHT(B:1  gmiGemmLiyrerdsnG.D.  smjBueseaBar(1927) gagwr  wrliweoreny,  (WelTenmid)
(gmisesterd s emreuerd,2n=18) wBpid (L e Bamerd (Lymeiasr @alGr#lim2n=18) sreurmismend
seolll QFwigl (WpHeomd wwaagF FhHaHuled (F1) weol bdh seiew OQEmewiL  seoliLulflaemer
o BuSHH  CFUIHT]. o] (WHeord  waeyF  FhsdH  (F1) weolBs Heieno  Gamemi
seoliuiflsemen o MuUSHSH  QFUIST]. o] woerd  wasaFFhed  (F1)  seflen G
&G8ymBorBamd @il igliy QFUIDBUTSH Siemeaude alenoresTas  (fertile) wmpfler.  (eitenmid s
stauy  Geumd  wpLedL&HCasmerd  FHTeug  DeMevdemenuild  OsmewiL (PIDSH  HTEUF(LOLD
2 MIISImQUIHTE EHBHGD 616 DU THTUTTHSHTT, D660 Sjeufledr eTHTUILTTULIBE LOTBITS
BbH3Med CUFIFID OTBBLEMLBHST].
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aBHHHHT(B:2 19fl 19860, (Triticale) wealgeimed o (heurdaliul L SHTalWDTIGW.  LOQUISSHETENLD
SlglitenL_uled LI 19B8se0 caiml (wdhawil Lflaisentall 1flebaiur HeTerng.

1. [BreoQuID: @l CHTHEND BBID MF SHTEUIHIGEHHE L Cuiwimer Sl

ii. opioguid:  Breogw  Cargiemo  Lfligsd  wgugd (&Gl Gsmgeno)  LBBID e
STUThISEHHS Senl Guiuimerr SHeVLIL.

iii. etewiioguib:  oipiogul  Gamgiemo  Lflgsd  gerdgeud  (Qpmilly  Gsmgieno) BBID 6w
SToUThISEHHEG DenL Guiwimerr &evLIL.

SImIwigul I 19BHe0 Hevl SHTeugonedl EHGITel GCHTHMD LOBBID wF HTEUTLl  LIGHILIHM6TD
CaTemngHBGHWD. TBHHHSHT LTS, CoHTHimwule DHH LUIHF FHEH HAMDU|D D HTeU] I 6r
a1Fs G  oflev  emevFleneiuild  HEIGH  CLBMBIETETGI. aemed  Ag  Camgieniouied
GOBUTES 2 6N BFH SEHBTamID alleNSSLILLLD 60D Sl (HeTerngl (LILLD).

Camevsdizw ey’ 1bGerev (Colchicum autumnale) sreuy Geui] BBID HHHD (corm)

S FwaBlelmHbha LIfH0HBHBILUGL Le0H60TUIH BBTeLFAFSGT SLGD. SHTeUT 6U6TTHIe BH6rT 60
GmphH GFPallsd LWSTLGSHHIDOUTH UTILRWISHSH SHTHIGHBH. pFFFwepl G alHoTHs
Carevsdsln  ald pevd STaursHdHed aHTCsTeFF RHULSTEL 6TeilalHl LTS LILLD

ML ELM6V.

QWSS (PdHEUISHI6ULD
e OHYWSH SHTeuIhEmeT allll L6 Uabgusdh STaJRSET DHs  alflusbail 6l  DiFHls

SHBUMIDLILIL GDILD  STeuTLILIBLD.

OLICHLDLITEVTE  SIVBISTTSH — HTOUJRIBET  HEABTEIOQUIS — HTOUJHRIBET — DLESLD. Bemeu
OmwYush  STeufmiemer  all Ouflw  1beVJ  MB@ID  [HEWIL  WeV([HD  HTVHMBHH
OB TEOTIY (HBESLD.

SIFHsLLgUWITe B FoHhHmend OBTERNIHLLSENTED HILIEIOQUIS STOUIHIH6T DiHd o ully
aimLenw (fresh weight) GuBmieTena.

Quuiuieor wpwsdH STeugmseT GCeaupu L GCrmGun@ambseaisd @iy wBmID  CFliler
UBSCHTBB aleneneasenend SHILOTeNSS LIUIGTLIHS 6360

Uev  LEhICWITEOOLITID  SHTeUIMmIGET  SIU6D  LTQUID  OlBTemTL ene. SIEMEUDHGIT
UflemTToSH 60 (PSS LIRISTBH3ISBSI.

II. &GymBn@ambd SiemoLiied rBBRseT (GHGTCLTCFMD Siemwliiled UBwhEd)

® sl wTIRUTHEeT smyenonsd  GOImeLrGamb u@GdH BFJHH0 DLV  HESH6E0T60
wruaISEHeTer  1bE PG SlmwalBGd GCIMBLIGsmD iy  UBPEFS  aeaim
SIMPSSILUGEBEH.  BFH SwelwmsGh SHTeiFs Deveogk GCoudl gnl (Bl OUT(HETH6MTED
BIEICEYSER &CrmBrGamied  gBUBL Lleme] OBMID  BIRMENE]  DiglILIENL UTed
UpbFdseier BTG lNBHM6NDH SHpdHITamlId B Lifleysenms auenslILBSHSLILL HeTerd.

S) WU Sl eewIenllbameulsy LOTMBBHISEIT

1. BB BleLEVH GHMBLITH
2. ®ILUUTHE0 D60V LEEMH(HEUTFH60

o) UGy Simwall alflgullsd gBUBLD LOTBBRISEH
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3. MV FH(HLULLD
4. @1 1bOILIWITSH60

1. péab Sevevgl Gmpun® (Deletion of Deficiency)

o CCGwrBamienr e UGHH Sl gBUYST DIFH bHeHSD elerlLBLD. &CymGonGamb
uGSHuisd eme] gBUBL UGHdWL CuTBIHSH [l HéHsSD WBBID @MLUUlL BHHsb
T ILI(BLD. BoudIOLIT(HETTH6T, OHHSBHIFH6ET LBBID SHJeiFsHsenTe O BB
BCrr@an. .Lisvr  LOBMILD 10SHTFCFTNSH0 BFH  STeILBHBSH  (LLLD). bEBD  BH
e SBLILI(BLD.

1. mel pésD: m GCmGurCamier g8meid (pevearuied e@@h Llemalemed gmLBeuSI.

ii. @ iU’ L Bésb: oLlugdHuled Bm BLmseisd etey gBuUl(B SemLlugGdHow @Lobhal
Bel UGS sl wE Bewewey GHUBS MBS

o umellesst GGImGrn@amb BE@ID G0 UGULIeT uTdSlest Heveoulem Gurgd @eualm
HHEHIGEHD  STILILBGS B! &CmBnGambsel  BemeniCaFIHeler  Gumgk  Guisouimen
&CrmBLTGFTLOGT EeW6mILIT CUMETUISHSHTEL 2 (HEUTHBSI.

Belleuensd  UMETOBEHEGS GHMBLTBSEDMLW  cusneteyss (deficiency loops) oBmid
Daupeops  Gemed  uGlder  LGImGued  HlemeouletGLTE  STewT60MLD. SIS B UIT60T
HEBHIBT @MU allenenalB@ aueuEGoH@SLD.

2. Brllurged Sevevgl Weppienge (Duplication or Repeat)

® oGy suflemgulevmen LOJUEIGH6T @H GHCITCLTCFTLL @aIBISGLD CoBulL G HFHev @L1b
CupIsBG @ILRUUTHED eTerlLBLD. @y pliLTgedenmed  Fev  LJUEDISHET  BTemTgBEGLD
GoBLL L hHeOHENTH o eitenel. @& W Heled Nfigerd (1919) eresiueugmed  BEm@sr. .Lisvr
aled (WPHeN(LHe60 SWILBWILLL .  Cuwevld 6IBSHHIGHT HH6NTS  oHBTFEFTENND  LOBMILD
Ul Lmemll. @& cpeiTsl aUnSBHENTSH 2 6iT6IT6l.

. @am_jpdemenibd Syliglinged (Tandem duplication)

o GCmGurGambsefle I RUUMLES UGHFH 2 LamQuited SiGHeT Suieoumel LGHSGHL L6t
9165 auflenauled SIMLOGUSBTGLD.

II. smevdlp QFHTLIHSHememibd Syl igrnged (Reverse tandem duplication)

o GGmCGuwrGambsefler @TRIUMLHBS UGHH o LaQutTd ST uicoumer UGHHHGSU Lt
wyuam OHTLT eaufledd HMEVBITE SIEHLOISTGHLD.

III. @b wmw @ylgurged (Displaced duplication)

o  GGmCGuwrGambseiler @l ULMLBS LUGH ST GuieoLmel UGHSGHF FBmIH OFHTemevaled
9185 auflenguied SIMLOISHTESLD.

Fmeodpd FHmUu (inversion)
e o &CMBrGambied o eftenm OJLMIGH6T 180° CaTaMIHH60 HMELSITS  LOTBBLLIGSBS).
AL Brewih SLmseMev Nemeyul (B WP Devewiey HOLOUBIFBS.  BbpHensouler GuTg

aelald SQLBHTUIPD S gBLUBGSHemen.  SLeTed LJLem euflengulled Ml 6LPMIGENLOE)
BOL OLIBISBSI. MBS  HBUUSHMS  (PHT  (PH6eded  erOLJeuewrl (1926)  6ledTLIGUTT60
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GCyrGan. .Llsvrafley  sewTSWlILIL L . HMELBIDSH  HHLUUD O euemSLILBLD. Sl
umgmeFa flé Hewevddd HmUuD, QURCFa fld Hmevdbd SHHUILLD (LLLD).

i. ummesFa fis smedpd Hmiub (paracentric inversion): Qee Gymoiwi] SiebevTs
UGHUTeL FHWeLBDdH H(HULLD HewL GILIBIH6D

ii. Qufidgen flé Femevdipd Hmiub (pericentric inversion)
CFean Grmiwy o 6Tenm LUGHUTD HMeLSDSH H(HULLD HenL CLBISBS.

MBS Hmuun uflemodgled UHw Fpslemmiset CHTeams aufleudGdIma.

4. @L1beuwigev (Translocation)

® iFmFe Seveurd  GCIMBLTCaTbaEREHmLCw  GHCImGnGamd  giewihHeT  LIfITBBLD
BOLOLBIUSHTEL L DELIWTHE0 61D DIMWPSSILGL. B DOLWTHmevd & nBISCHBBSHSHIL 60T
GYUILSmS gBUGHHSE OFTeTend  FnLTFl goaaied  GBIFCEMBHHV  @RHFHmFa]
GIEETEENDE YT Bent_Gul LD LYLI QUm(mHeIT uflLommBBLD CauwlLGSBS.
BLOuWTHeded  @shHmae] veond  GCITCLTCFTEERHE BoLCw  GCImGwrGaTbd
glewi(hpeil UfilomBpl CFIWlILGSBSH.  Demeu peiTml eumSLILGBLD.

i. ereflw GLIbEUWIFHed (Simple translocation)

o o GCMBLIGsmisd WL GL e Uere gBUBGSMBSH WemeyuL L. SHlewih  oHHmaa]
Sleveurd  GGITCLTGamle Qb (Wemadiuled DewemidBal. @& e Dflens HenL GUEILD.

ii. pajyey GLIEUWFHed (Shift translocation)

o om GCmGurCGsmier  emeyul L  Hewih  @SHmge]  Sevevrdh  GCTGLTGFmL6st
B FOF(HBH6UTH BMISH B

iii. uflordp GLweuwiged (Reciprocal translocation)

® A5 B RHmFe Seveurd GOITCLTICFTLHEHHG BmLCw GCImGwrCamd gHiewiHHel
ugedLgll LfloTBBLLuSTGL. S5 (WweBwbB SpIEGsmmw (illegitimate crossing over)
elUaYlD SDIMSHLILIGLD. BFHI WewiBD @ euendHenTaLll Lfldsliu’ (HeiTener (LLLD).

o) @Hzueiimens GLbOLWFHed (Homozygous translocation)

o AL buwWTsedess @iy GBemeundelesr @i  GCITGLTCFTSEHD UMK OCBTETHBSI.
Arewih @sFHmgFe] GHGImGnGambseiar L bOLWIHS LGS @Cr rHfluns SmaELb.

&) wiBgliueimen s &L bouwjses (Heterozygous translocation)

® 6leurm Bt @HHmFa] GCIMGLTCFTLEeNear @61 @m GCITGLICFD W (B &L Lb
CQuWseded UMIEG OFTeTHBEH. WLBB @ GCIMGLTGFTD Guwisdumer Hensoulled o eiTengi.

FBpler 2 (HeUTHHHH 60 AL DOLWITHED (WSHHWL URISTBBISBSI.

sraugmisefied DNA euenjdfleng omBmd (Metabolism in plants)
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o ulflemiseier OuUhpsLEIBIGaTed WILFT] GCauidHseier Senehdflwionsd SHauwpd DNA
SHONSHHIUOTET  OBEID  WWLICUTHEMTS — DIEDLOHIHICTETHI. oyyasmy  Qeuigsamend
CrilidHgHimeuss, @ DFFUSHHS Seowlurs DNA  Hapeausted, igHer  @rligliy,
LW SILMTSSLILBGSH0,LBICFTHmBULmLH60 CuTeiy  Hosbayser SPSheH OCETeTEnHe0 LS
SlUFULIDTGLD.

Bmal SmdIHHID @HEIBH DNA alenfdlensomBmid eer DIMGSLILGHBEH. S UUBDBF
F(HBBHIOTH @ellds HmTewtGUITID.

DNA @juigin; (DNA Replication):@ppemsouleiCurgiDNA-aler  mflenw  LfleuenL b,
@alOeuTm HTU1 DepulelBhHID DSBS 2 FHSH SHemenl B 2 (HhauTsELIUGHBSEH. BbH
@Il utdh HbemaUHHH CBTeTEHD @TLigl (WompwTGh. SiFTeugs Gsut DNA -
&oMMedH BHTIIWID BTewih Bpdeied @&IW UHWSHTHD, BOBTEm HTul DNA-uler
@epenwiujd QuBIHILGCSH BFHBESHSH STTEILOTEGLD.

DNA uwgs wpasasb (DNA Repair): oemaiss o ulflomseieann oeubsler wfuam
CxTmaWD  HmevdhoHdHaemn  GubpleTeng?  oSeeuifleamsefilsar Blossh eaumbalBg DNA
eeleuTyl o SHeFBEH? o ulj eurpeusmarear Chemeusmsel SiemeasaHuilflasefed GCuemTILIGSBSHI.
o Wiflemiset  yluled — HemeudHheadh — CHemeusel  elaiblemenien?  Gogod  Sieme
BemeolIGUBBI(HHE DS Wmeudlwmigser wmg?

DNA salggeud saumiibsal. gOerefled LRHBHSGHH6O (Wpedpend BFHed L BEW
sTeuILGaEBEH. ooy afmenald@d FHIHIOTEBEGT BHSWLOLTH Dimd SPHH STCT
LRBIHEHS OETelepd DHFUSEHHHS  (peuddaptd DNA Hapdps.  SBBIFELO60
STTeH6T  Dievevdl Bumensulled o ulfleamseier o 6Tenmihs Bobeyseaiemed GHTearmibd
sumwsyorer  Caywmser  CuraBampTed, DNA -s6afled  LpsIseT  gBLBS 6B &lev
Uremisel Bpid  OprsHseiar o galumwd Sl DeueauliCurgl  BHHBSUILGSHT  eLPeOLD
gROFwuwiu’ G DNA BLOLpssiubdngs. Ohsl LW boHsd FwedsBean o ulflsefer
wIUe CHTMSBWHMS HMOWTHSH HHEH MabHD 2 FHadamer.  IUISHHTnd HFs
SWHIHHBMET LpSHILTTEGD alswres DNA QFweoubapgl.

FHTeuImIGeT  alleomidamisemeniBumsd, @LTurhseiedmbad o Lenguims S beuwIbhd  @HIMS
Buieorsdmel.  QBULID BT6T (pIpeudid Gflw @efluled Hety eumupld  Siemeu  eafufledr Flev
uTed aleneneysellelhhdl eeueuTy LSS OHTeTdeimen ?

G&fw gefluiler Up ewgrs sHiset DNA-uled engiar Qe Smenalsst Cameamsd OFuig
UTSHBLOTET aleneTa|Henel gBLBSHIHEOTD.  HLEIMeL SHTaUJmIS6Te0 o eiten . .GuT_GLmrenevoBuierd e16iis
OpTeH BbH GOILmLES Hoasmerdh HEHTHH Bue Blamevdd DNA cpevdampiset OB
2 _seajeugl GBILLIL 55bBII.

wpBFjsma (Recombination):

@m DNA  apevdamplar o semmaCaur  oievevg DNA  cpsvdanpidensbden ulBsom  ogLF
CFuIFHser TBlE CameTemiuBeag WRICFTEmE OFWed 6B OFWIITED FTHHWITSBSI.
@B  UGUIEICUTE dbFHmaa] GCIMGLTIGFTD HmenaEndsadlamL G GnIECasBBID 61601
CFwed (Ol @& HBHDIBH. GBIHCaBBHHICUTH  Hawbd Bbdd GGImGwr@ambd
uflorBBFOFwemsy, (et  LuISB  eu@Gliysefled  LIgSHH(HLILTTHET. &CymBLon@aFmibamemern
SimwEGd DNA-alear utedpuyselCurent . Senwp SHiemigssliul B, wn Smena] Bohaug
(PeVBIB SleNaled BB WBICFTHMmBF GFULIEOTEGLD.

QUi s@m 2 uljseisd (WamfGwT  (Baeaflst) DNA Syiigli]
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DNA-uiler  pluyseiCumenLl. Qs  eauflmsulsd @k GUUILL Se0dHeldmheH  DISH6T
Byl sTLRGEHBEH. O Sl OOHTLmGD BevdE aailiuGdBgs.  Cuiul &
o ulflseflesr  DNA-alebgeming  CouBulL  @rlglly  SeudbGEer  STelliLBaeimser.
TBSRHSSTLMH,FEBTETTDOCIFN CFfIFIEL 6B FeOl LehenaFuled gmSHamp 400 CHTLH5
BevdHGHH6T  BHUUSTS NSt (HelTeng). ugemmeng GeusiGoum GUEMSBWITET LT SHHISH6N 60T
OsmTely SLmEw Sulgin] weaiBamys 0smeLly (prereplication complex - preRC) ey
Iy Bevddled OFTGHSILULGL et @Il BawHSLILGSH MBS BH0HTSLILT60
S UIHEIBeT SILmSw  uGdH CQwuulsm o ulflseflasr DNA @rlyly @eodamsd
smiLPw o o ugd (Origin recognition complex - ORC) wrs GswsLBS MBS
ool lgesr DINA @il OstLssliyerelsst, Swwores Grlpés@lh OFTLjauflens Csmemni
Bovdgzei1 (Autonomously Replicating Sequence - ARS Sites) st oienipssLILIBES TB6T.
Aripliy  Aeodms Qe 2 alb UGH  Belelevd@deied WL BHGWL  Llenemihal
OBTeITE 63T 60T.

Arily @esded DNA-ulenr milenw sSonibal Bm Sawsenmall  Lfléesiubld  &evdhE
Srlln] salmLl UG ealiuGapgd.  Guuiulsm o ulflsaied L @Il SevdEaein
BmUUSHTED  eTewtenBB @l gli] Sl enl &6  STeuiliLBeugs GBI HHHHH. DNA -afleit
FflenpseEpdsSm B o2 eem  mamLymer  Llemewililsemer  SSBB oewdH  BmH el
B»LpH6NTHLI (W)if:%: CameiGaserd 215} QIBTa ° 50|FBGI. LNfld e L
urelmwydefllGuimenL L BemLpBH6IT LSeuit(BLD EMEUBL[J Q60T L1 60 6mTL LIS 61TT60 By e
SmpsemmdlalLmosd Hbhdbs STl ledbdaibatar LIsh-A (RPA) o seadnasl.

WPBIEGSS SHanJalear STyeuiond @Il llsd Sl dLEEG SLIUTEL gBuUGBL Chwens (WBISGHS
Qsplalell BpIsssmeH DBBBIL CLTBCUTEECsmByed 6B OBTH 2 HasHm.

@rlpifder  cpeod Capmeipid &m Dvwseflled @eip  (WSCaIm  @emp  (OHTLT  Bewip)
(leading strand) eetipitd wBOBTEHB VeismE By (GaTLjdeor Gew) (lagging strand)
RIMID  DIMIPSHBLILIBESTB60T. DNA @giipiny DNAuredwByerd oweteni  Girgluiemed
CHTLEHF  MeuSSLILGIBS). ®g UogCwed eeajd  SmPEBLILGH MBS G 1901
OHTLRIGHUSBES (a1 SuJibLid SHiewiLord @b i RNA gewi b 2 jushd) Gauiuiu@Gaeo
Goueut(BLD. @B RNA Wdenywof eremy  Guuwif. Bws o (Haurdhsll  LlenyGed GBI
2_56|BBHI.

DNA uredin@red OmErg &yt plieny Hapsaiausng 3 meluled saldseliu L OH geaim
Carewauipdpa.  oiBurgisTasr DNA-uler umedGw@red 5" wevenuleddbhbal Sl iglienud
OHTLES (wWipud. Bsmer RNA-Uemyw] spHhah 2 sHa|dBgl.

pusewny (2-Las®) DNA @riwpiing DNA uredw@rerd  o(sed. .um),DNA uredwCred
WWem)  wpmd  DNA  umedw@red €  (eTlige0medt) 6l cp&iiBl  eUeDSWITE  QBTdHelt
GxhemeulILI(h S eiTment.

Beuppier

DNA Pol a - urediw@yero RNA lengioy o (HeurdhassdB@En

DNA Pol B - umedw@red RNA @pluiiiBsrer (pseieno OpTHLTEF QFed o L sheailed
ST ILIBGSBSH.

DNA Pol ¢ - uredwBred @rilys salol olflumlw o FHaib  GBTHWTSaD
CFweLLIB eI 60T

‘DNA ured@rerd  (LTLm) DNA @rlipinled ephsalsll ubdsWDd Siefliugsdenev. QJ,Gmrra')‘
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souprer  BuyselCumenL a6  GUTBSSILL B uwgs L. DNA o mangwlurg  Siaubens
bHHF Fflwmenr HluydalGumenL L semen GQUTHSHI LIS HHD 2 5H6 SIS

DNA @y 5 3 Hwvsuled Blawpdmg. o mangl (UHw e urd GHTLyileveor)
DNA @epuier B dl RNA dengiofler 37 (peweiuied oismeug OH-m3 sspayorsit GQuBs
weweruiled MaESBEH.  1960-ub 6wy CruIey @STFTH  eIGLABLD DIUTH FHTHSHEMHLD,
UHastessd Camempid &mm LSoowselled eaiml, B HEWILRISENTS o (HeUuTHBH 616
saiLBbsa. BbHd OHTLIUBB SlewiLmiseT @arard gewiLmsst (Okasaki fragments)
6T6uTLILI(h &5l 6BT3 60T. meuBHerd  eT@IB  OBTEH OHTLIUBB  HIEWILMISeneT @l (BoUSHBES L
LUWSTUGS GBI, @6leuTnl Q&HTFTH  HlewlLmibeT LlevewmuBp 2 (haum@GHlo G LUearsmiE
Bl el LGS BSI.

Bg o HaurssluB Hog GIlpliys sl (WGl  BEMHD HwFHG aHITH
SIENLOHSHEITENS. MBIeS  OHTLIFHwWmer  QepWTed o (HauTGld  (WeGarmid  &evLD,
2 (HeuTdHsUUGBL Hewd, BT IglId SHeul L (LpetBeainsl HEH(HD HmFhHE QUUTEIHTS 2 61T6NG.
»eBsHerd  GBTHWITD BB QHTHFTS  HIWILBIG6T LNmenibSlILGaSH, @ WL SHHear 37
wearuied o eten OH Osreilipob, wBepreamsr 5 Osr@liied o eten  wumerd. .Gul
CaTEUIBGL GmLBw lmenli gnuUbBuSHT peold @& HES B

SmILmIHed e@omdwy GaTLjauflens TTTAGGG

sreugmisefed eBGomOwy Guyw Tl Sevevmend (Plants lacks Telomere Clock)

ey  UHGSHHa Fedefed 1GTOILETaD OBTH o (HauTHBGI. ABGHHHF  CFe0H6T
SLBUUTLBB  0F60 UGLUMLWD FHsemerll GuBBieTere. gbaaCes  11-gub  au@LULIeD
SIHFHwmwbd 6 wBpd 8-Be0 eCeomlwgser ump Ll HULTTS6T. &GmGLoTGamLb B 6T 60T
Biolulled omd  oms  oewhHe @Gy  awemas  HluysalCumenLl  OFHTLFouflengsel  eeiyl
2 maumdasiulp  elumblwy CoHrearpigng. abBSBISHTL LIS YL midferd  HTeuys
&GymBomBamiien wGumiwifled TTTAGGG eer  Sewwhs BuyselGumeaLl QFHTLT  aufleng
leGeomiweny SimwdEBg.  1eGerbioGred 6B OETEH BFHAT 2 (HauTsbsHBES 2 SHaFHBSHI.
(WPHISHTeN  aleovmiGaeaied o eteng Gumed @HOBTHUIET Siemey, SHTeuy 2 L 606IFe0H660
LQLILQUITSS  (GemNB6eUSe06M60. alevmiFlemisaien g DHBNHGLOUTH BHeT lee]
UlILUITES  GHBhH 056056 LGUBLD Hpemer @SS GIBe. a1eGe  eLPLILIGNL SHEMELF
glgd STLBL CBHIbL ST YuTEd 2 6TeNg. SLML  AUISTET  HTeuJmiGeaier CFe0deiaDd
OboETHUE GFBle) GeBuwTHHUUSTEL SeumBmled Bomblwy Crrb &My GeveordlHULG
GBI SBHHHF). @emev  Bumelis SIFB UGLUMLWD 0F60 SIEMLDLILHM6NS ST 190D
srougmseier  Gaujmeisear wBpd BIBpEeled (YBLIISHH SHadser) SFE D66y
ABGHHHG OCFeomen GaTanBeTeansmed Saumpled LBTOGIe GBTH DFHsD STEILILGHBEI.

&CrmBLrGambd (emeseianr Gyl plIlBsTen HEMIU L BuISGSPnB 6157

GgeougliaiCurgd  GGCmGurBambd I RlLmLbHSHID DiSaI(peaiseled SHifld  STLigliy
Papdngs. Bs5BE LBuTewdrend (telomerase) e GBTH o FHaEBsH. @b dPlw RNA
CLP6VE Fn 6B QUMTLILITES & O memt(h DISHTeUS LenyLogTed O®Temt(H, @Gy IY:
P sefCuTenL L semmed el OHTLJouflengsemen @HOBTH o (Hourdhad eBsombwi] CHreaimps
Qrwidpg (DNA pluyseiCument . umelwenyCaagesr)

DNA gyiigiy amy sybpedwed (The Energetics of DNA Replication)

DNA 2 BUSHDHEHTEN SLBBEN6V 19 SEeIfICUMBuYSefGuITenL L serment
g opden)olgCamengangengumerd.”.Gul  (AATP), wgeysmiganmearssngemyumed..Cul  (dGTP),
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popdbenenal CLTdangenyumerd.”.Cul.  (ACTP) wBpid yeibemiamaidigeangenguren.’.Gul  (dTTP)
SFwemel QBTBHSH o sadamper.  aaBa BHuysefiGureLLlser DNA siésd Gxheneuwimer
SMIQUT(HLH6NMTEH  alleMBIGUBIL BT  DIHIT LD  DeVGHMNT 2 (HhauTdh@GlD  CFWISGHS
BxhremeuiTel SIBBEMEOUD HbHGH 2565 6IsenT.

DNA @j'ysselsd uieysF anaip GLuleoflsr suiey (Experimental evidence of DNA
replication - Taylor’s Experiment)

e ] Qamyuyl GLulevy, 101 o e BmId eumeol T enfupmed opal@uimy umg uwpeno Cueamib
DNA Qumsssdmsd aldfwr . .Guur sreuy Geufled ealenddlujereneny. DNAaler sgfludbs
weGammgwitesr 3H  engpflgest Gamemis DNA  eweuds @uill@p  oisB@l et
o BLTCrgBuirdlyml Gumosteteniul L gl  sFHfwsssd GHUILBSH mBWILOgenerd OHTemrL
oML BHHe0  Gouf MmIamen eauenjHal DFGFLsaTaeen DNAa sdfluidsdseaeno
Oums el Lgl. yemasliuLGFHeo Qs@puiLiuc L @CrmBuwrGamibsefer  GeueriliiigliL
SHUIYL YeTelaaied Oeueel HiseTHel FHBQsslul L Ll Gumeim Smentiiul L.

Obsd GRIWLLu L GCImBwrGsmbsmens Gamewi  GCouj mHelsmend  GUUILILLTS
HTe0F T CIBTEWIL.  QU6NAHL BHH60 GUNTHEH DIHE cpeold GFed LGN Gl L THlensouiled
SIHST  cpeold QFed uLler Ol Lmplemeouled  oipet  euenfEFSemwds  SLBLUUBSHS
S CLTCrgCuimdlgml  ewevld euenyFFlenwid SLBLLGSHSH ol CLrBripGuimalymy cpeod QbHHd
&CrmCLonBambae Syuley GEFUIWILLLLG.  ObHF UIeI6T oD Sl MibhHene,

1. sdflwsssdBEg 2 LUBSSIULL (1PHe Sameowpemn &CImeLrGambaaisd &HfulbsoTeTs)
Bm  GCymomgL seflend  STewTlILL L . gQerafed  QuBCwTF  DNA  milenpuied
s flussd  GBUILLILL BeTeng. spemed  Gxuwi  DNA  @evwpulsd  saflusssd
GBIWIbHSH6T BHTeTILIB6SH606M6V.

@yewiLmb  Hemeopems  GHCImGrCamliear &m  &HCymomgl sefled  qepfled WL (B HTewt
sFHfwsbesd GSBIUIG STeOTILIL L S

Bbupyader LTE LpeCUaID (empulsd DNA @rlysHsemer BepllssnBgl.
sreugntisefied LysFGsisema (Protein synthesis in Plants)

® 5p5Gsisma OFwed wWIUE LICWGBSHBHO LBBID SHHeusvGLwTe) (translation) ereis
B HHMeVH6ME HevL CUBISBSI.

wyugm Lewessed (Transcription)

Bbs BabalaCurgs DNA -ailer augsuemoliyd CQFwgd o L &maled HHDSGIBer. — SLeTed
mRNAaled o eten  QeuiHuler(smy eauflog) wLIYSH SHBeued OuWITey MHHDFS  cpsold
g BLmilenmesgled smemiLpd FEUTGsmbsefled HapdBg. U sm Oubs o ulflsefeo
(Eukaryotes) o _paunssd mMRNA-és61 BBl Urs o BusHdoster wwjLsF CFuigsament
QuBm TGl Gymaild (monocistronic)saemnn CHTERIL MEUBETTS 2 _CIT6I6.

wrugm  UQOW®BHHeoTeIHl,  LgwbBss  Geuswigul  wFUgmelET  SHiMaILHHe0 o 6iTen
el Jemer Llenenilisel isBplul G milenw DNA Mfigelsd sieumigang.

amjiy S / WG Gsuwr Qe / Geefilum e wr @enlp (Template Strand / Non
coding Strand / Antisense Strand)
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e DNA-aled 3" —> 5 denguied oiemwwtiOusBp, mRNA upQupssasd aumjiure Db
Ay  eumjly @ eIeILBS B Obs B OCeuefium enLwm G  6TIRD
SIMPSBLILBH MBS

GG Oarewi Bep / aurjiicoeons e / Geuelium e up Sevp (Coding Strand /
Non-Template Strand / Sense Strand)

DNA-uler eumjiny Sevpdd e@Himes 5 —3 dogulomnbs S GHuid 2 mB S
T ILI(BHESBGI.

LQwigssiu L. mRNAWe &1y aflossg @owbhd ST aflmgmul (nH0aldsd LIH6eoTs
wgrdled Gameni(h) GUBMIHILCH SUIOUWT euFdh SHTTERILOTEGLD.

LROWBHHL BawalBd DNA-ulsd owhbs @k SHUILL &17 auflens  (pearaflusaswrs
(promoter) CaemautiGdpg. Bz TATA aaip oSewwbs 17 aufloswur@h. e
Brugs TATA Guenyp a1 @WSSILGEADBE. BObs Besdladmbs Wl GG mRNA
LIQGIBSHS60 BB (LPIQULD.

®6x Gumed DNA-uled eps Bevddleo MRNA umedw@red OBTs ULQOWGSHSHMN Hohene
PpISSHs Osteien  Gouewi(Bd 6liUmS 2 MIfHH 2 FHYD &1J eufledsF QeIpId o 6Tengl.
DNA-wWe1 Bbs Bovde wyaBame 61 j euflws (Termination sequences) e
SIMWPSHBILBSHBGI.

QUi smm OCumbs o ulfleseflear ool WU QETH  HTdH  HlewTenlwsHuled cLpersl
UG FHBmenll CUBMIETETS.

1. QUEIBUBSSID FnBIH6i
2. TATA Guenip

3. LRCWESHHe0 CFHTLHS BevdHE
LIgGWIGSHH60

Beoupmlen LUYCWHSHHO CHTLSS Bevdd 25 &M euflngsamen Gemisemnii il GuGeom L g
Osm_jeuflens TATAAT eemiuGo TATA sievevg amraered Guenp (Hogness box) emwowl
(arelwsSHWTEs  STenliLGEBSI. Amar UROWHSHO — Hahmeud  SLBUUBSHSHID
LISRSMGLD.  SeaubpsiBel Gurgleuner LOwBHHe0 smyenissr (General Transcriptional
Factor - GTF)eieiiy  Guuwij. Fov LYOWBHHHeL SMTIewidH6T (WeitenwdbSuLer  ChrguiTasLl
Lewewibghl OoTeiTdleiment.

Goup oo ULYOWBHHL BTTNHENT QRURISUBSHHID FBISHEHLST  Benewihdl  LleireryLl
LROWIBSSHD Bopmals SIfiSIUGSSIEBSI.

LQQWHSH0 HHDe] OHTLES QURIGUGSHHID FmpiseT o salwmed RNA umedw@red enow
(PAOTRIWLSHenU!  SIHLWTEND  STENIFBH.OhS QUERGUBHHID SmBIs6eT B UGHHHeTHSF
CFweLLIB &SI me0T.

1. grewiGy QzTLy euflws (Enhancer sequence)-8z GCFwans@ eauflng  slemab
SIMWHBILBHBH. LIYLWHHH0 Hahame 2aEHLILBSHNCH DSBGS STJEILOTEGLD.
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2. QIELHILGSSHID 61T euflens (Silencer sequence) -LYOWBEHBHN Bapemes @BHEHD
DIVVGH GHMBHD 2 _HAD ST eUflenFWmGLD.

s 0T jaflens (Consensus sequence) - @@ Smauflens WeawiBd WLewiBL —@J
IBBHH5H aflenFuisd @61CeT([H ML HHVD HIQHHIY DIDLOHS (HEHH6V.

Bmadh QFHTLIHH Ourgeumear LCWHSHed smpeaniser (GTF) wBpd RNAuredw@yerd I
o Leit eufipLHd (mediator) @empid Camau LGS Ba.  Bg HTWGL OHTL auflens LOBBID
SILHILGSSHID OFHTLT euflmgseplear RNA ureiw@red I-eweu GQUTBSS o He @Bl

RNA uredw@rerd DNA-aLe1 Gpyouinsll Lemenibgl Gamemaugeoene.  OIBIaL LigouwBHdsHe0
sTrenidenem  Sfl 2 Hajb (eSS  (PpHeded @ewentbdl  Lleenl  Ligoui®&HgHe0
CFWMeL HFHDHHIHMSH. BFH60 (LevTernulbdSWITers)

DNA-algueien LssHdHnater @Buibh Bevds@amend SRS o S dBgl.

(werelwsAuLar Qemenibgdl RNA umedw@renev aufibL 31 LQOWHSHH0 STrenl (LpsHawL
uRsTBEIEBg. Bz ey mRNA-aiBster BluydseiGuimenL L e 5 — 3 dwguied
aflensliupsHsIULG RNA -uler sueny emp o (heurdhsliLubGaBal.

Guuiam 2 ulfleer cpasim eumswimer RNA urelw@red sreviuGasg. et (wenmGuy
L II wspd I eren’s QuuifliLiud (Beitemeor.

GBS 2_[blLigg)

RNA urmefioGyerd 1 ACuT@amienr Qufiw euemas RNA&ser (5S rRNA-meugd saly)

RNA uredio@yerd 11 mRNA - &aseafar  weaGammgset  (Beweu  hnRNAssei
6T6uTLILI(H &5 vT360)

RNA umelio@yerd 111 tRNA-ss61, fGuUTBsmissr 5S RNA, o U smalar FHw ol
snRNA-s&61  (@emeu  SNRNA-dx6T  (Qeweu  SNRNAdasei
6T6uTLILI(H &5l BT 3 60T.

weaiGammg mMRNA OQswensssdled usGauu L mMRNA/RNA o wmombBBsHed cpeodbdnsl
GFweO(penm

o GQuuup sm o ulflsefeeten MRNA, tRNA, rRNA sidur cpsipid (pg&He0blensoliLig  6TedliLI(BLD
(primary transcript) weiGenmg RNA-alelmba o maunssiudamear. Sbs (paiGary
RNA-awau  gQuihiss RNA umedwGred I o seidmag. orppulfl o smamy RNA
(heterogenous nuclear RNA) spveosr hnRNA  eeniu@n  weGeaimg  RNA
oI CLTienTeHmS aUbH DIDLUSBE (Well] 2 L HhHaled USLILGSHSLILBSBSI.

Bl cpLed (Capping)

o waepmew RNA wguiesr (hnRNA) 5 (peveuiled Gosdled @ensGarenger gengLmerd. .GuL
Camewi® OFWwLGD v WTBBHRISET HieT PLED 616N DIMSBLILIBSBSI.

® 6T OLDGH6UTEHSLD

Bl mevd HalThs MRNAal sreuiuGl 2 6T HuydbealGuTenL L &enL 6l Gghdsd 6CHTEHa)
AweidBal.  WIYFOFLIFL U], WIYFQFUISL OQUWTe| DILUTH LIGHH6T, E6RILJT6OTH6NT
LOBDILD  615HFTaIH6NT BB © 6T O HeoThs Be0dHEHH6IT STl ILIHS 636
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Bl ewLedler Ghene

RNA fomgmeid 5B55 256 H60

MRNA-ul6d (&1 SIMIDHS (LPH60 BRI JT6T [Hbdb

MmRNAemeau o I smalledhba mFl CLTiemasHBg SLHIHUMS RUBISLBGSHS
PBUNTBam(pL et MRNA-meu Llenewicbd

aured 2 (peurdasd (Tamling / polyadenylation)

. hnRNA uguimens ssasCUWTe CFLIMSBEG 2 56 H60
. ured@uUlIL L BHemen CHTBHINIILSBEG 2 FH6|H60
. F BLmienmgshde0 MRNA-ailer HenevdhHearenoenl i3 &if)dHe0

Quuiupam o ulflsefler DNA-aled o 6iten  Uisld @eatenssd  GBIUIGL IGEE
CTLIFdwns G HLILISHEOMmEL. LTBTHS  HONH HIEWILBIGENTES DMDHSH  LOJLDISSHNTHS
BT euoTLILI(B &5 63TN360T. Bzpmer  fFFFG J. grOuiled wmmd 900 ey . e @A
OIBlEhTH6T 1977-60 sewiLBibd, BdsauiGUlplinsTs 1993-60 Cprusd ufls CuUBBETT. @
wrugpieler  AdaleniLmiseT Semigreisst (Introns) w@pid edenmsiset (Exons) eeim
SIS BB T3 60T. AeouBmlen  erdernedel  HIOGHIT  SilemIG6Ted  CHTLTeufleng et
GBWaTHmeT  GUBB  HIEHIL MISETTELD. BaupPiBalmLCuw  SemLbHBIeTeT BTl JTeiTH6l
SIOCamoIflevmidseie OHTLTauflengdamer GHMlweiser emBuid CUBBIHLILIGH M.  sTeGe
Bmer 2 (HBHOBTHIGD LISnhder, UTeIOUImLBH6T, OBTHser Gumes  seuBenBuD
o (HUTHES 2 _FHojudeomev.  Bbd  EIHETEIGBEDHD BN JTaiBebd  SHCUTH  LemeyuL L
LOJLIGRIS 6T 61601 SIemLDHBLILI(H S 6BT360T.

sragmiseicdc RNA-aleldpheH LWHHms mwsHEs o FHaumdh 6wl Jrerse’ SSBBUUL(,
adbenreisel Llemeiub Oswesd RNA @omuwidhsed eem OuUwy.  LIHmhiseT  Lieveumnsler
QareLiumerer  Casmeataugel BoWHIVIBILILSeT (Splicecosomes) eaaB  HiBeTEeT BFHBG
2 ga|dlaiper. gmHHTL 40 1wpHed 60 mEICem WLLT el OCaTawiL HiH6THNTS Eene
® elT6IenT. Beweu, uwe FAw o ras®m RNAsmetuyd (sn RNAs), dAflw 2 s
AU seiw  ssh siseismenujd  (SNRNPs)  GuBmene. Bemed  BeRIL JT6ITHeN6T
@eioBlueb BHE|D 256 Pl

fi@smemerod  (Ribozymes) o3 Gprglulen o 5alCLTG, S®WSSVIBIIL, E6wIL JTeTSemen
SIBBBIHBH.  HET Uaegl usGeaulul L mRNA QowsHs o pilimuell’ (b OQeueleabgl,
2 Lam el aufwuns o Lasmomed ol BGF gl CLiienmendend DWLHDH DIHIGe6iTern
HCLTGaFTb&SEHL 6T, JLSSHHMe CUWTaIBSTE Bmenhah QETaTdBsH. LIsnhiser RNA-saer
P DDAGHBHID 2 L &HHBIeweT aPfunss mFL CLTiemmFSHBSGHS SLESSILBIS  SLBB6D
FMIbHS @h OFWIEOTELD.

woyysd Saeued Guwiyey (Translation)

DNA-ufled o eitern  10JUg SHealevsementl Lyg OCauig eaBHaeumDd MRNA fCUTGFmIed
Henewibgl LTIOULIDL BHemen o (hauTds 2 Haidpgh. MRNA-aled o een mluydbeiGuiment L
CamLy  eauflws  G@MPUIBHeT, UIHSHev o eiten  SUSGum  Sflevd CFHTLT  euflenaFdament
GBuibsents, ACUTGsmMOe OFwWeTHEHHHT0 WIBBLULGL HabalBeg WIYsH SHHaed LW,
eTaoTml QL.

wss Cadmauiled enaWmeniLBD OFmeveondsmisel @Gnlwear (Codon):
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DNA-uled 9165506535 Slmwpbdieren cpaip  BuybeiCumenl L set  oudGam  ojleoid
eamiBeflu ePuiLtes sonsULGSHBEH. BFB6 WiseBwie (Triplet code) ereiim  GLL.
LIQWBSBsGITNG MRNA-uled o eaten GPweaiser 5 — 3 Hoguled LgsHsBWCILLG
SI0Cem  SIflevd OFHTLT euflengwnsd OIBBUUGHBSH.  CTHHD 64 GBWEIH6ET 2 6lT6erel.
Baummier 61 GulweiseT UG SlevmiIBmend GHHGD GlwasaTg. UAA, UAG
wppid UGA gudu gpilweaise 6bdh oG oiflevnismend @GlliLgeane. 6laiGal Sanel
QUIT(HET 2 _eWITHHTH GHMIUIETHET 6T ILIHE 6TB60T.

QT éss GPwer (Start codon) - AUG GugdCwreler e oG oifevdhemndd
GB&HGL GBlwe OHTLSHE GBWT sreLbBS B

Poibs Seveg Buid OFuuh @pwer (Stop or Termination codon): ou&f ereiLBL
UAA, guoouy eemiup UAG, gued  eemiuG UGA o@dw  @plweiser sbaels
SIOCHTOIOVGHMBSUD  GPHBHTH, CUIHT 2 MITHITH GHBIUIGTHEMTGLD. Bemer  HBISS
SILVGH BmIgH G GHPlweiiselT eTeT LB I36T.

adePwersst (Anticodons): oubiBemm  ofleomsmens Smh& aumpd t RNA eemin@Gm
oy RNA-uled o 6ten  9IbSHSBHHmWbHS  cpaipl  BugselGumemLL &6t  618T@&0s Wwest
aaniuGdsal. Bz MRNA-aled 2 6fen @eal0auTh GUWEIGGHID DN RPHBTH 266N
MRNA-uled o eiten  @pweiser tRNA-alen adlijs @pwaisenmed tRNA -uler 3 — 5
genguled SeropwILIBa eTsen.

JYys SHHeued Guwifeller CFweTHSLD

BF BSHHEWIL  (PSHETENOWITET LIQH6IT60 [HBLDBIBSI.

L. glusswenLHev (Initiation)

gzl RNA eemiuGid mRNA-ular AUG aem  @fwer  wJudh SHoaied  QUUITm6Is
CHTLMIS MUSGD  GHNIUIEBTHETTGHLD. Qu@m  cpeLdammIFeT  SILmSW  fCuUTGFTDL  eT6is
&L GLmLenmmery  Hlew2 _6TEpMILILND LOJLSHIaI0 CUWTe] BapaBgs. Uil SHimen DievG
B FHewewT VG 6w BAH  FmBISmeT  GuUBB @&  Feley  GUIULTEH  HI6wT
2 _GEpMmILILITGLD. SHeUe0 OGuwiTey gFwowHH WWLGOL BbhH B HWEW  HIEVGHBEHLD
Boenibd, MRNA-meu s Himass 2 Hedeme. Uateory  mMRNA-afled 2 aiten
GPWwedmen  LgSHIBleuHen  cpsold  IFHFCFTHNS HBWe]  OHTLMIGDH B IO GeorT
flevmismen FCUTGFTOIBGS CaTewi® aubm MRNA-aled 2 66l 1OJLHHBAIOBEHHE 6GBL
aflesliubBsHsd o FHab  cpevddmp  Qusdlsents  wmmp  RNA-sem e tRNAsei
CFwIeOLIB S GITBET. fGum@smbd RNA eemiuGlo rRNA sewiy  wwBppid  elmerydsd
CFWEITSHSHHD (PHBWL LIRISTHBBISBSE.

HCUTBsmd  @euCeuTemid, MRNA-meu Llemenidgl meudbs 2 sHad @ewdd @erenpulb,tRNA-
mal  Llevenidd meudbdssd Cohemeuwmer G SevdbGHmenud OLUBBIeTTSI. tRNA-em6u
Uenewidgl maudbsd 2 Hab Om Bevd@aellsd @aiml P-Bevd@ eamid ienpsaLiLihaeiset.

P-8evs@-0urngent oo tRNAmar Ulemenid@gd Sevdhd O IuTGLD. BelalevddHed 2 6iTen
tRNA, auenpd GuiienL (B Fmidedulen SigmieiuL 6T EenemibaIeTengi.

ii. A-8evdbd — oG gemeved tRNA Lemeands@d Bevdd O, Selalcuddley 2 eTen
tRNA, 2 61 Gamemi® supliu®G oG  oufevmisentear  SfGamoenied Llenewrifer epsvld
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SMRIF BB B Bbs Bovsgaeisd  tRNAesler eagljsegpweaisst mRNAaer
GBIWGTHEHL 6T Benemibdl OBTETHBSI.

. uted@ulienL . smEdel BLFwensed (Elongation of polypeptide chain)

fGuTGgmblest P oBmid A Bevd@ael HBHEH o 6endmed omE b  tRNA-
smemT,MRNAuIeT SihsmLHS BN @55 GBWSIHEHLE ST Sevewt CFy gHUTH B
mRNA-afer  BpusbeiGuremL .  OaTLJauflengdd gBbusd  GBEWEISHEDHD 6187 E1WL6GTSHEIHLD
BweBaibal LUTedGUmLL. FRged o (HeuTsBgl.

wjugn GPWe Guwiiiser (Translators of the genetic code - tRNA): tRNA e,

wrugnis  GPWG  Quwiiiseme  @mbaH,  wWiuamids - GuluiLmer  Pludeid  SIblvs
Camjauflengenws NG oIdlevd — OHTLT  euflewFwns  TBBIS 636 SISHTAUS
wrugmieledmhal UTedGUlmLL S6iT CHTEIH 25686 IMB6T.

tRNAaLem oudBemm oiuflevd @eaiml Sefled OFHTGLILTL Senemibhdl, SHmemi 'L od@erm
sienfled  tRNA pgeded o maurdpg.  Bbpawsflsgs Cammeauwrtar oippaer ATP spal
o saFBg. MRNA-alar Osmsss @pwemer AUG wjys soHeied QULITmeud QST mid
meaUsIBH.  BFH CwHFHCwrelar DISGem HGHIBGHFW GPWTGL. BIBESH Senewt
255 P Gwmes GupBp tRNA @bhs o1Cam SHiflevsmaHd HTHS aubdl FOUTOFTLO 6T
P-@eovédled oinjdmgl.

Sleveier DIOGaT SflevdhHBaTer aHIEGBlWwemeard sSThdSw BrawiLmag tRNA cpsudsamml,
AGuUTCamblesr A-Bevddled Uemewibal oM@ Swbgieren  MRNA-ulear Qe @55
GwmL &1 Qement CFmwGuTd OwHFHCameiedr LBHBID SevenaTa  DHBHEH  CFBTENIH
augliLpalemser. e SieuBBiBalenLCu GuliemL (b Bemenie) CHTeTBISBSI.

B85S (HemTH S 60 P-@evs a0 ®_elterN tRNA  —aiB@b O g Buimenieit SILOGeorm
SIflLHFBSLMLCW 2 _eiterm ieniled Llemewili giewgsslLl G (wa e tRNA flur@smbler p-
Bevsmaall B alevddmg. ey mMRNA @enwuier @@mlwer &myb (e &ry aufleng
gmy) fCurBamb BSTEBEH.  BFHNTeL OLHHCWTSIE - DIEVEMHIHT STHISW BT oIS
tRNA P-8eossdngs Cstanh aupiuGang. @FBaamiuied cpamrag tRNA sisbefw
cpeipreug DG  ofevoTer  FJ@ILeT A-Qeudbdled aHHMLBMSH.  Ll6enT  Dieveiein
B FrmisGlenL G CulimL B ESemeniey gBLBSBSI.

Bgmar  ibsHaH  HCUTCFmDL,MRNA uler cpsiy &My eauflend &M  BBIHS!, A-Bevdhd 60
o oo cpaiipl SO  Hiflevrisemenl QUL @emenaled GuBBm Gulieniiged tRNA, P-
Be05HBGHH CBTewi(h uFliLGHBEH. BFHemmed A Bevd@ &Ted CFWiLL (B Seuall$HHME
965> DOCaMoIeIsd RNA Oatewi(h augliubGamsg.

Aeueutmy  tRNA  A-8e0s8e0mbal,P-BevdsdBg  bajeougs  HGuUTGFmbosd  GLrIGLWwTey
aaILBGEBSH.  Obs BLLCuWFelBEdH Cohmeauipn SiBsmev GIP-0s1GHH 2 He dmal.

urelouliemL L. o (hauTdhaSHIBETE HIOCHIT  SifleomsEpsHmLCw  GuiemL (B LlenewrlienL
gBUBHHID  FGUTCFTLI6D o sitenn  flGumemerold - QULIMLIQEL 1ITEL .OLGTeD eTeB  GBTE
o sa@dmal.  fGuTCsmb,mRNA-alar 5 — 3" Henauled cpadim sMyeuflend S LIQUILIQUITS
BBHIOGUTH SIOCIT SiflevmIHeT eiBenler eemTs, MRNAuTE aufsm L a6y, GuliemnL L
Aenewiallest cpsuld LlemewiuBm UTedOUImL LTS @ LOUWTeUmL SBSHI.  OJL HHeued GUWITe]
QM ouBpeosTy Cxpemeu GFweurdsd.  Hiflswrsl UIesFesismae Hawblurs @m MRNA-
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ufled wev FCUTGaTLH6T EemewiaBMW HeMSHBHMBMB LTEIOLILIDL (HH6T o (HeuTdleiper.  SeleuTm
ueo FGurBsmbser m MRNA-uLer Sevewtey GUBB Hemevd@Gl LTIGFTILS6T DI6L6VH
umredflGUT@ambaeir eTeim GLILIT.

3. umedeulenLL o BugHd (wieaemL e (Termination of polypeptide synthesis)

wapissd  Glwaisatmear  UAA, UAG swpbewg UGA Gamppled  gCzaanid g6yl
FBUNBsmilest  A-QevdsdB@  aubHmLWDBUTEH,  »F GLmienmey  LIFHmsHeied  @esTmTen
alBalsgl smenll (release factors) oipmer el o FadBLH.  BbS  (WPYOBISHSHID
GBwer  FCUTCFTemy  SILBSHID UIHFCFTHME  (PYHEG — HBBSH. 91,586
HBUTBambH6eT GFeLelaT LT 2 BusHd CeTHBaTener ealiLGHBH. DS 6T FOUTCFTLI6
Benemt  FHlewewT DieVGBEHD LIfba, Leneoumplmbs MRNA elfGeldaliLGeausi 6r o (Heuret
uredeulienL . MRNA-emeu el (B allev&SmaI.

sreurmisefed rBEIwens RNA amwdHzmed (Alternative Splicing in plants)

SHTUIHIGEMNED  GHloed  DIPSHSEIB6MTeL gBUBLD  allenenayseiedhbd alBUGSINESHEF FITeHa
wrugm GeuefiuT® o HeysBgl.

LgOwGssiL L. MRNA g, Samwssed, senmismen, GeauaGap Sevd@aeis Oofle)
Qeuigl BowsHse Fwuniu’ L mMmRNA-s61 2 i 1dape.  ObPabalie IBEILPD
RNA @owgze0 eteim  Ouw. Beuutm o Heutenr  LevBaumiuens MRINAsefled(Hbal
Goupil L Lrsepevdanpisel CaHTainisesd 5P 2 (HUTSHISET oleiml OLuuwi.  LomBE3I(Lpens
RNA @owsHselsd  Leo(psnBaEelT  SHTeuliLI(Ha eser. @@  yuamielel(hhdl 2 (HeuTELD
BUILeoSHFLILIL L Ismsel @55 oumasulall LIShsaTes  ShaULBS et IHB
oTenTewidbmauied @ewi JrenseT o sfen MRNA-aled @emwighsHsd B GUBIDCUTEH BFCFuied
B DSBS

LTBDI (POB BemwiSHSHe0a (PHEILSHSHI6UD

1.

LOTBBImB  BamwidhdHelanmed o (HhauT@ld Usveuamsliul L. MRNA seaflanmsd, LsGsaml auemauied
SI0Gem  ouflev auflemgdement  GuBmId  Gweb  GFweduTiged Gl YTSHmISeN
o (HeUTESleBT360T.

QH WwWIugIeIHhSH @55 2 (H GuBm LOGaum LFHmIEHeT GHmeinmsiseimsent.

@m  wrugmeledmhas LU  MRNA  ugser  Careimidesisent. OJUEDl Q63 65T
allenenOUm(HLHerflel eTeTemldbma DIFHSHLOTSHBSH.

Gloe0  HITUHSHIBMENF  FOTeMHH DSBCHIMB HB DIWWSBM6T GUB BFH 2 H6 DSBS
BTG GLWISCHBB LS Cpje| Gl Qg 2 HaBBSI.

RNA - sa@psaiupzsed (RNA Editing) - grapriseflsd LgQupssed BapalBel e Haepn
RNA @Qzweorsad (Post Transcriptional RNA Processing in Plants)

GEUILL sHms o (haursGausBasrall Lguw@ssiiu’ L mRNA-alsd  BluydsefGuiment L
QSOBF CFHSGHHL, HHGHHL SIeLVHI LUFHeSH OFUIHD BlBLpeyHeMen peold, 2 (HeuTdhaLILBLD
UTEIOILILIENL L 65T SILOGeITDILO60 CaTLisuflenguied LOMTBMBRISHEN6IT o eWILMTHEGHeaCH
@bHspam@hd.  wyans 2 Haumtgld RNA-uled o108amm sidsvmisamensd @GBuip Gauiujbd
CamLjeufleng OTBBLILGSTEL CHemeuwmenr UISHHmSHL CUBLYSHBSH. LG 6001 & 5 3631
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OIUEIS0FHTMSWSHD GBluih Geuwi’ @ wryFesuisd, mRNA LI QUIBHSHSHeVIEE L ILT et
rBPRWmESILGHO @ GUEULILL Bevdsded wWLGEL FHabaus GEIILIL 55555 b
Beovsd C —> U Qevdar@b. oigmag oFl BLidlear smsHHB@l udeons wgmded Hryb
SIENLOGUSHTGLD.

RNA - AmsaLLuGse0 - Sraugmseied LipOwIBsHsHe0 BawalBal e mawd RNA aflos

&8s Gumei HmSHHD el GLTameutL fluighgeo BBeUBHID  SHewrpwlIL’ (HeiTeng). Bemeu
@rewigevld MHHWD HmGSHD LIffliger S oTBBD 61T DIMPEHSLILIGSH MBS DTS (B
aoufliflgeis@l  ugHeors  LBEBTEID  wIBBE  CFUIWLILGSHETSLD. Smeuemaswimer  RNA
HmSHHWenoge0 WL BeETeN . 1) udeS® SmsSzb: WL BLTSTEIL HUmSET,
ugmISalsmGaiey STeouGL  LUfidligesr SLwombp B5BE TBHHSHTLLTGLD. (2) GFm=®eD
DPVVG HEBL HHSHWD: DHGL UHWHTE @ BHupdbeliCumeamrl @G  CFmaslubGSBal
Slevevgl (WPeTLlHhHS @ BupbefCurenL L BHSLILBGH MBS

RNA gmps5aUB5606T cuendB6it

SHTeugF6\F6060 61

Editing cuens . .
o _siremuii

BES W6y

C->U STeuy mRNA | 9fGaim oyflevmisement
oLl GLmamemtigifiuim LTSI EHH60
CamLmeaiizeed gmLBLD
Lev Geumium G et

1990 Sireuy (paev BoBGsTe editing
enLoL_GLmamewngifiuim (U> Q)

1991 C>U STOUJ  LIGHISH 601D LIGHTIEH 6001 &b > ) 68T (PSHO
GomBarreit

RNA #mpsaliubseier (péslwggied

1. 2wy FHreugmiseie Udsimsaladhde0 GueniuL GCeuswigus SIOGam Sifleomisemen L OL (HHP
BFCFwed 2 FHaFBGI. CaTLéad G WLBBIDL (PYe] Gl SiFlwemel B0
9 _GITeNMLMIGLD.

Oged  [HIGWIR_eTEpDILILETT  yyluen]  OQeueflumienLd  STaugmseied  QURIGUGSHD
2_Se|BBsl.

uflewrmog  CammBm  euenTFHuled  GuewriulL ol ouflev  aFFRISEHSSFW LT
GBlwesmen L OL(Hbs B 2 H6 BB

Seyb wyugnbse’ (Jumping genes)

STeyb yugmibsemenl LB GserallL gmaaniysent?

® ‘I IoTHBBOML WD OJUSIFTIgD el &% DmPSSILGHBSH.  wFuay FHTemdEULSSH 60,
QL HHmHa  BEBTH B HIBG GLbCuwmbd DNA 61l  auflogser  eleurm
SIMLDEB BB GBTB6T. Bpmer 1948-gup  opewih  umjuymT  QdHelaiTd  o1diB  SHI6Wbs
wyiweorevy, LHEBTFCFTeNG HTeuFHHed HMILPbHEH ‘SLIbCuwmD SLGUUGSHHS FnmIHeT’
el QuuiflLmy.  20-pb HIBBTENIET WFLUED o (HhOEWLILIBSTRT SLU16|Here0 GLIFlLOSHT(
wrBpHSHenet  Reufler  SewiGLIQlL]  gBUBSHWSTeL, 1983-ib  ewngmamer  GpTUeL  LIfl&
AUEUewILmISEG — UDBISLILIL L . urugm  Gdeflemd  Gamen  alewdujmpoeisd HeldHdH
Sleouygnent GFsvdemen UIe] QFUISCUTEHI eurdbuyeor] SHCHTFWeNE o Bushaluimed Geumii L
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aUeITEUTRIO®TETL  [HevlD, LR BB Heull] yeTefaepLer HeneowBm  LMFLOUFILILDTSme0dH
SHETL M SHTT.

GamenbTauTHHen  LFLEICHTMBWSHH0 Ac/Ds e1ahiB SHTeayd OFLIGNIGHET STERILILIHES 6TBeT.
RaummieT Ac QFWTHEWITH|D,DS QHTLTUBIGGID STTERlUTEAID © 6Tener.  &eneu EJ6wTg60
Ac seldbaiainTearg). 2 LewF Ogevmaiedy @z Dsajer Gajhaieien mensouled, Gamen
alempUlleT  GUHITIHHDBEHTOT @WIG LJUD 2 6Tem Bl HHBG L OTHBBLOMLHF, DIHEN6TF
QFWEOLILTSH LoJLIGmIeUTS Al euewienioBp  allensdel CHmaipd OCFuidmpal.  eei@eu  Fymeo
auewteild  GamewiL  alewddHGl  uFHeonddh HUBGHIH LT  eucwienid OETewiL  elenHaHei
Caraisd sMrawTaBg.  BHsH Ac - Ds apisenen L DOUWIGBD SLUGUUGSDHS FnpIH6lT 6eTe
OCseflgiLms eIhHHIMIHBHTID, GaFmemd uBBlw wWFUED SpUleuTeOTTeT  SIGlevderometLJ  Lifim
GTGITLIGMTT B oTBBsS FnBIB6IT (Transposable elements) 6TeOIL Gl L.
LOTUEDIHOSHTEBHWMIBET  [HleDeLHSHEIEHIDU|L UWLINa D606V, OTBTH  CIHEILD6YSHSHETENLOUEL UGN
GIUTUSMBHTET SLHTIOTH allemiGld CamgHemen Godefaimohaler CarmHmerCul SLELD.

@)L TBBE Fepiseileln (PoHBWISSBHIeLD:

Yool &dnlgul FBH&  TBBEIGemeT, LB@ID o ulflardbdlear Fbhdh BB aisdHmed el
Bevel 2 FH6 Pl

UflemTToSH 60  LOJLIGMIFTT LIGHLOMIG6T © 6wl Td Senel 6ULfleuEdhadleimeot.
LFUEIFTT SLU16YH6Med Eeney FHHIOTBBISHEMTEAID HBHEVTHBHH G DIHLUITOTHRISETHD, 6

ordHfl o uilflersHaiet  oeiailw DNA-wall U&sHs 2 oy SHThEHE &L SHHSHMTSaLD
fmps (wenpuled eaWITaTLILIBE 636

smeuy wyugn Ogmaswd (Plant genome) - @ o ulflardbded sTawlILBL OLTSHSH LOJLIEDISSEI
OBDBID SuBBIBSMLCW DmHLH LGHHT P dISHIBGL o flu gl Gwrss DNA
Seueyuifluller  JUEISOSTMSWID T ILIBSBSHI. o ulfleond  @eilest o ulflwedamy
CFweLdEpEBTRl CFUIHBMmeTd GHBIULSTE BFH o 6endl. SHTeuy QUL &H o ulflee cwpeaim
SOIULL  JUeD  COSTEMSLIBIEM6NL  QLIBBIET6T6T. (1) 2 lam wjugy OzTmswbd (2)
L BLramewi flul  wyuamisHoFHTemaswd (3) ugitismis LILUam OHTmSWD STauniseied LU (HLD
ST ILIBHSBS.

opmiLmifed sredwmem — SHeauGymiipds Qzmg euemad (Thale cress) - 6160 &MEH HTeuyid

1. wyjugmelued wHEDZID PP LG  aeMfFHmw  OMBH  OBTTeT 2 FHad @
TS fSHBHTUTD BSHIUTESLD.

WFUED CHTEMSWID (LPIPUSHITES OSTLTauflenslILBGSHILILLL (PHe0 LSS SHTeugorsiul @
566 GbLUSDBE CsTHHSI.

AGuUT@amb DNA aied smewiiu@d o L sl Senwliurasiseaiear &m UGSHud feumBamosd
RNA-waus  @nlsHnagl. ®x 2 wwppw  4euk  GCmGurCambsefler  eflerflbLied
BTGB SBSI.

GMBHS  SIETe]  LILISOSTOSWD GuBB SiHTeugl 10 GCITGLIGFTbSMET  E)(HLOQUITSL
Oupp (2n = 10) sTaub SSEUTGID.  QITENIQED LD FhHHHHEWEN 2 WL THGD STeUFLOTHIL
Bz yuemIFT] UGUUTWIaIBGL LWL SampUSTS 2 6Tengl. @FHeT WL OHTenddhd 60
@z DNA (Repetitive DNA)- uiesr ooy @empeursGeu o eitengl. 60 all(RSETLI9BELD
Gweurer DNA, sreupsdlen yrsmiseps@Hu Guoluib uBpste Smliug GBILILIL SHHHHI.
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SUIEHIFHENE  6TafFHed  aueMTdhamigll  BSHHTeugd WeF FPwusSTHaD, HB  SHHABID
STEUTLOTHAD, @ITewI(h eUTIPD [HOT [BI6T  SHTUTTHAD, DHD allenSHBMmeT 2 _(HeUTSHGLD
GBIFW  AUTDSMBEFHID — QUBB  STeUFOTHD 2 6Nl (Bl euMJmIGeT oL (BLD).
STL LU L FHHIOTHBBHEIGSMT RHHTaUTHH60 elafded GoBOsTeTeneouTd.  OFLISHCSHTmSW
auemD BFHeL DIFHBLOHUILSTEL WFLHEHTBB TBBRIGmen 6leflgled GCoBsTaiTenevTLD.

mlewiLell FIly 2 6o @)L midelled SiHTeugsl allewCeueiluled BsHsmeugd CeumBpslaToTss SHerd
AUTDHMBFGHIDMEL  (PIpShEHBSHI  elailend 1982-91b  gewnged  Gauiwi’ L. CargpanearsGern
BpLhlemener.  IH@IL G FLLTeflume DHHTaurHmsd Il alateuei ouuie] Gguiw
WPRQUD elaiUmSH @& ST (HSBSI.
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Svg — 4

o _Wiflegmfeopiualusd GEDBI(PMBSEHL CFLIOLPMmBEEHLD

e o ulfleemPeomI uailuwed ereug UweuT G o ulflued OFwedwmsB SPflalweoT@d. (Wpeld
BaHHBSGHD BB 2 WIfRmISERSHSD  UWSULSSIgW  Spflaluwed  euenyFH, 2 ulfluied
CFweo(penmaefle LWaILTH, Siewoliy BEID FHTGHE 6ardh dmpeord. 1919 b el
ammBsflw  QurpSlwmengmesr  &TJed  gFsl  elaueugme0 o ulfloamped mILualuled 6lem  GlFTeL
9 _(HUTHSBLILIL L G o ufflesmslev HIL_Uaiuled 616013 Q&m0 o (HeUTHBUILIL L G.
2 ulfleambleom ualwied eleg o ulflemiser, $HaHbHeT, OQFeOH6T, HIEWEIBILILBET DGV
SANMLUBSHSHLILULL  clpeudbamBIbenTer  OpTHsemen  LWSILGSHS o ulflwed Seveod LB
CLP6VE Gn IS 6M6TT HIFHB FHLenL W QumpL_s6nTsH LOTBMILD CFweouT(Bsemer
2 _GiT6eNLS&SUWISHTGLD.

2 WiFeasmPsomIL_uaiweler euenijsFd

* e EIBBTatiGseiso o ulflesmisd HmILUalwed e  oufiflgwrer  eueniTsFdlenull
CuBBIeTeNl.  BeueuenTFFTand  aUpdHOTRT  Sevevdl umpbuflw o ulflegmeomi Laiuied
wBpIb Belor o ulflOsTfeoml Laluied i & SHeweoliseler &S HeilG LfihoHbosmeiren
SuwiguILb.

. oupssLOTaT Sevevgl umpbufiw o ulflesmhsop uailuied

[BLD CLPSHTEMSHLITSHBGIITED 2 (HeUTsSBLILIL L FEMLOULIGOEN & mleOHIL LD BTG B3.
®50aTYHOBHI LSS0  uTdhleflumsamenuid, Hiewapulfleenenud vwaLGSHSH SHully, G,
uTeOTenL &HL 19 Gumelis umevam] OummLsend, @ ed, Cxmeng, mrew, OFmliiy, L gm Gumeims
o eauieyll OumBLSEHD Swiflesi@Basemer. urgbuflu o wWiflosTHeom b  euiler, Ly
Gureis wagILmerd SWTfiiifled LWSTLUGSSUILBSBSI.

1890 HIBBTeNIGHaNe0 Splaluied  oBmId  OFHTPeOBI L (PeTCaBBSHSHT  STTEILOTS
FemlowevamBsh OHTHOEHI LD Spialwied LjJeu wallemull GLBBSI.

. pefer 2 ulflegmHeomi Lailuled

o mpalar o WIflOHTPOBI LD E(h (WhHW SIbFhIGmeNd OFBTewIheTeng. @ene  LITTLOLIFWGS
CaTlevmI LSS eNHhHEH CeumiLL L ene.

wyigml gementa)  DNA  Oamfeopl usder  cpood @GPl Coheveudssts  Lglwid
swriliyseT GUBIISHBE WL WIHBBL  CFUILINILGSHED.

USHames o (heutdslulL  OaMOMNEBIL LUSSHE 2 flend  BHBID DS  FPSSH HTHSLD.
BeiiempuId  HTVSLLSHHe0 2 uNTOSTHOBIL Laluied cpeld 2 edmIGLD @b  Lilsvsdluler
LT6O] UJSHHHD HOLOUBISBS. HHS HBIOURIHSE6T, WLEHUTEEH — OHTLH60HMISE6T,
Gouenmment  OFHTOBFTMeLH6T OBEID LB o ulflOFHTHeomI LD SiglitenLuleomer G THe0H6T
Sleumnslesr Swmfliserl e (BB BSHHBHTH o uiflOsmleomI L & B6i
LWIETUGBSSILIB S STB60T.

paler 2 ulflesmeomil ualuwed mIgnaligeneanie; DNA QaHTHsOmI LD cpsold  gBUBLD  LDJLIGH
wmBp WL EWE  OFeslemeniad  GHTHEBI LSHHET  DWTHSH  UH(LPEHMBSHEMETULD

2 oo Sawgl. 2 ulflesmheomi Laluwedar (pHHUl DIDFhIG6TTaI6T LiaTeuHLOTH):

OBETHHHEO :  SlflevmIF6T, OBTHHET, HLEOBABTLH6NT, o ulfl  aTHTUCUT(HLSH6iT,  [Hi6wT
GoudHwIGUT(HLH6iT, eMeIl L L0eTd6T WBBID BFHI CUTHL oM 2 BLGHI.
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QBB  OCFed LIS, eosamred oBmid 2 ulfl  eaFHFl  QummeT Gu(HeTalled o BLG
CauwisusBaTer 2 ulflshalrein

OBETHH6T USLIUBSHHID OFTHBFTmeHMND o ulfl o eoyalsenms GFWIEOLIBHSH60.

mABL TN, SLeusamten, WBHCHer GBumems o ullfl  erflOummet 2 @mudhgluleomlientamiuiif]
o Iysl Levae (Inoculants) o ulfl o grisel wBHID Kenevlmishd &6

BeRILTD Beneo euenjFHensll QUTbL &6t wBmIDd rGeamm@Gemared oemigumy (Monoclonal
Antibody) o BusHEG SHTeuy WBEBID elevmid GFed UL

HIenTGou g WIIOUT(HL &6, QBT H6T, SbLyFHer, aueT&d] e GLomeTse, o uif
aFHTLOUTHL 6T  BEId BewiLjeugtaiseier o BusHulsd  wpigmligemente  DNA
OBHTLHEOHIL LILD.

Gswedwemp Gurpluiuied (Process Engineering) mj wm sipmsdl wBpid sfley’s QuTmLser
&HFHBTe0  vwedhsd 2 ulflosmhled mILUelwed — Smelsefler  LweuTh  Hlewmuled
USILGSHHID Gumpsluluwiev.

Obd Slevdled Haler GeTHeOHIL Lallweler LGB SIDFHIBET, DIHAT 2 BUSHIHIL CLM(HL eI,
vwetum® Cureiimseney  aleufléalLL (BeTeme.

o ulfl GsmeonI el 61 Benemihd HENMHEIT

21 mEmpreniged o ulfl GememI ualued Levs  HedBHeisd LWSILBGSHSLILBL L6
WwaHFW  Udfleum@d.  BwenLw  aumpaled UWLSTUGSHSHIIQU @  [BLOLISLOTET  HIEHBUWITGLD.
o ulfl Gsmheomiuaiuwsd GCoupulL HeopsenTdiwl  Geuemmewientd, LO(HGHHIOD, SBBIF GO0
LBBID eemiad FHwmer CHTHBIFTeNevH6s0 allflourer LwLTHEHmeNS CHT6uI(H6TeNSH.

eureOTBEILI LImJeneuuied
LUeOSTLILL L  LweTUT(HHeT COaTemi QL HOSHTLILmLW SHipflalulsd Leorsd $Hapb
2 uNfesTleomI Lafluied QU6 & FluTeor (PSS QU eOTHBMI B BLD6Y 6T &@1p
UL 1guwieVlL LI (BeiTerTent.

CurgleuTen FHMISSHHBES (LPEITL
6000 &.p (QuT.gL.p) — 3000 Sp (QUT.&L.(P) - FeOLLL LWSLGSHSH Tl
SWMHHHE0, LIPFFTH WBBID SHTeuTd HLP6YH6Te0 OBTHHHE0 (LPeOLD LOSHILTETHISENT SHUITSHEH60

204lb BTBBITERIYBE (el

1770 — ST mu165T eomGeurmdluwiy GougHlu SiiglienL_uileomeot SL60HABT60
CETHSHMe0 HHS.

1798  —eriLeujll  Gggeiteorf  Guiflwibeno GpTUiSSETET  (HeL  emeugerd  SHBHLILFemw
GWHMSHE 2 I OFausge].

1838 - OeymiyL_6rd Begreiterd (LP6OL_[J LOBmILD Q60T Bxma Il Quirdledluierd
S FCwTyTed s semiGLgly, Quwiflied wB@Id uSe] GQFUILILILIL 6.

1871 —  ejererol.  Gamm,  GFuley < SFW AHeurHL OIS B eiTeuTCL emer
SHew1(BLIIY S SH60T]. LIS SBGUTHILD CFwmens eyl uins
LWETUGSSILGHBSI.

1876 - aoruflerd LIT6YOL{J OBTH &HFHede0 mlevst el 11f] & 61l 6ot Lmigleneotd
SHeIL M HT].
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208110 BHIBBTERIYED

1917 - o ufflegmoevmI Lailuled 616013 (AEZ ) HITT6L 6l &b GTGOTLIGMTITEL
92 (IHeUTSHSLILL L Sl

1928 — 9|060HFTeRILT Llembiiml ereieuymed GLeNFedlen HemTBLIQHBUIL L .

1941 — wonfey  Uged  wmmid elleuf® LmiL  &ualGuimgmed mluyGymeroGumym
Symamaied Gopesmememii L uflGa g emevtu T 6ot alenermeurs Q(h
LOTLIGI) - 1) QBT &(HBHICHTEm6T (One gene one enzyme
hypothesis) peiGLTOHS6T.

1944 —  9Gaufl, Gwdedwm, Owdsriily  oHCwry  DNAemes @@ gyl
QUIT(HTT 6T60T BH6WILMI[HSH60T].

1953 — QGmerd et gerr, Ugmeidfled Hfls gACummed  DNA  alet  &pleni
B S BHeut(BLIQSBIILL L Fl.

1972 — SLTUT, 6oL, (BT &iJ 60T610 TR ACVT Y SHmL L (B (Restriction)
OBETHH6T BeWIBHLIGSHSLILIL L 6.

1973  -DNAmeug  sl6mi9sH5H60 Hemmedll. DNA o L&t Semenrdhghe0, DNA
LDMITFnL_L_6M)6mT6) C&THeOHIL LD - oL Gumpsluiiwed - 6TOL_T6oT6\
Gxmame, SleiTentl FMmid, @iyl an3ediml LoBmILD GamuiyL Guimuiiy
S FHCWIMITed FUEm ABBLD  CFIWLLILGSH60.

1975 — Gxmamev, LOl6LEYVLE 63T S FHCuwimymed LorGeorm&Germenred SLETIQLITIY
(Monoclonal antibody) o Bugg QuiwtiulL g

1976 - RIS, SleouyL &1, Gury DNA Gamjouflevguinsdss CaTHlev
BILUSMSH 2 (HeUTHS 6.

1978 —w.Gamemeoulled wells Beiigiedlen 2 BLSHS)

1979 —H.G.@Gxmymenm GTGUTLIGUTITGD 2 ufl(meirern QF60VIE (61T CFWIGOLIL & InlgULI
CFwBma WIUEY 2 (HEUTHELD.

1982 — m&dAw  Owféds BTG e  UWETUTLIgBETer  Wmigal genente]  DNA
eamlevmIl Lailwed et (LPH6L LO(hHEULIED 2 BUSHSHI OLIT(mHeT 60T
aslywedemer (Humulin) omssfsaal.

1983 — smeugmiseien WU WLIBBSHHBEG T1i- Wenmerodll LwesLIT(H.

1986 — Gaxfl (pevedlerd  etediueugmed  LTeIWBred  gmFeld Oy  elemenr  (PCR)
2 (HeUTHSLILL L GI.

1987 — e»uGWwmedlerdigs LOTBB (LPeBUTEd LOFLIEDI LOTHBHBLD.

1992 - merLl et (Pp&Hev GCITGLTIGHFMD OFHTL Jeuflewa ILBGHSLILIL LS.

1994 - (LPFH6V DT LIGED)] LOTHBBLILIL L 2 w6y L1GemeuisGFeuiy SHdHBTeMNenL
SIEWN&HST DMIBHF SHBHSHI.

1997 —  Swer aledwfl 2 L& BHTHBHSHHE  (PeOldD  (PGH6eL  OJLIEmI  LOTHB
allevmisTer LT auend b CLTellenw! 2 (hHeuTdhale.

2000 — (6L HTeuy WiUaml GETewaswd  opTILTided  srelwmeimellsd  GHTLT
AflenFLGSHSLILIL L.

21 &b BHIBHBTERNYED

2001 - wefs wJUusmS OFTdsw  QFwed Sl  weldh  wIuamd — CeTensw
OaTLT euflewgullet (pHed euemImeud OBTBHHIHI.

2002 — @ejeum  FlewLeumaled (pHed Ll  SHTeug  wJuem  OFTensuid  GHTL]
aflenFLBSHSLILIL L FI.

2003 — weld iUy OHTmSW  QFwed  FHULD HeopaumBssl. @& el Helei
SIMDNHSI 46 GSEEnEEIETT) 2_6lTer Loeull%H LOTLIgw)I& 65T
OaTLjoufleng LOBBID HUIILSHHET HBHEUCOHEN6N AULPHISIULIG).

2010 — &y @®ymujl GuerleujL oI SamL.  CargHewenr  euenmJly  (pe®BUTleD
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alleVmIE SHABIHEN6D HL GHAHSH BT Q6T

2016 — udsauns Crrwrefisefled el pHLES OQFuIw  Hewih OFevdeT  (stem
cel) o L QFISHILLLE — S OFed Fd ams.

2017 - @U65s SWB CF0ODH6T DUIBHHE0 CUETTLIL.

2018 —  Gmevoelger, L1gsg — CammeiGmr  spFw @meurmd  Gmmul  s6BUY
OF60z61M60 I HLd BmLum SBEWTL_ 5[ &H601] . Bl Gl FdFemauieo
BeBE (PHIHW UG STetlILL L Gl

unpouiw o ulflegmPebmI Liaiuwied
(Traditional Biotechnology)

gmasaCal aleuflsag GuUTEL BLOIPEHL W APHTESHWITHENTED 2 (HeUTHSLILULL BhsH FeNLOULIOMD
OaTHeOHIL LD  HTeT OBTHHS Meudb@Gd UTHeflumisemer ULSTUGSHWS. 6aiCal, B
o uiflemiselsd GUBMBUITS DIDWHS HBETHM6ET HIQULIDLUWITS OQBTRIL  QFUICOLIT[HBHM6TT
266 BbALIG|.

OprHsHed (Fermentation)

OBTHHH60 elamid GFmed Bevdhder Gmbuleasr “ .Cuialy (fervere) edmpbaE OuBLILL LS. B
smiFagHeo (to boil) eeim QUIdBETUGLD. OBTHSHEL 6idLGH  euanfdlend LIBBF  GFWedled
&l cpevdampIBenen (CUTHIMUTS GEhHCHTe) JOHEMID 6TeLHLJT6T HLSHFH FhBHe) SOV
abenimeBm  BHeveouTled SIOGVRIHET, GUTUIHHET DIGV6VHI LEVHABTEOTS LOTHBBIISHI  DLGLD.
OCBETHSHHE0 BDBID SuBNBlET HeOL (LPeOB LWSILITGEmen UBMIL Ligliugl engGreored SuELb.
g 185681D SLewIh 2 (HUTSSILULLS. DHH ewiiged Lgmesterd BTG Ceugslulweory
omuilerd  LMeLJ  FerOLIgeaNTed  OBTEHHSH60 o Wil TSHBH  6lewilend  HlepllhaTy. o ulf eump
abFmaBs G  CaemeuluBld Bumgk  Flev  euemd  UTHFWIBISEHD L EheDFHEHLD
OCBETHSHHMmev CoBO\EBT6TS OIBeT. 2 6wie] LBMID WHILTET CFHTHNSHND GCHTHSHH OFUIGOSHEIT
WHD LWETUL SFQUISTS 2 6iTeNTell. @RIEG LeLHABTED LTTRISEMeT 2 (HeUThS FJHHM]
BHMIF60 GTHHENT6VTS  LOTBBLILIGHBer. QFTllpHemer o LLFOFUIL  FeroLTed Geueflui LiLiBLd
CO2 2 sadBa; STUSHSET WBBID UTELFT] OUITHL 6N  LTHIBTHSOD  LDGwTELPL L LD
LWL Sfliio Sifleomiseaie 2 BLSHSHUNID LWSTLIGSBSHI.

o ulfl alenersevet -Bioreactor
(Oprd@event - Fermentor)

o uifleflenenseve (CBHTHHEVE) 6l@USH  @H LTHHID DeLeVH OBTETHVET DG, Gl
alemadii(h  QuUmHLBEbLeT  HlewiemuilfledsT — olevevd  SeuBple  CETHBT  CHemeuulment
CuTHLEmeT o BuSHdH QFLMSBESG almeryflubd aumsuled o FhdH GHDHENeVMW  6UPHISBSD
FQUWSTE aQeUMLSESILL G HbG0. Obhs o ulflalemer sevealed STHREBTLLLD, &leneyl LD
(agitation), Geuwupeneo,pH Guraimeney &S BUBSHSLILLIYBHSGD. OCBTHHHO — GoBeTed
USLILGSHSLD OBBID SPdHHTe0 LUSLIUBSHBHD 6lenr B OFWeO(LPmBHMET 2 66 SIS

1. Guiared uslLGHHWL (Upstream process)

OBETHHHO OFTLMGUSBESG  (POIUTES 2 6T DMAHSH  CFULIEO(IPHOBHEHLD  DIHTOUSI
OBETHHeveaNed Hlewiamul] BHHD, SWTTUBGSHHIHED, eIl o6 & Hlewiamul] HHHD LOBHID
QuTpsHLTe o sl Leder (inoculum) euenjsddl eudlweney  GuBsTed  USILBSSLD
eTearLILI(BLD.

ii. Spsbamed uFILBSBWD (Downstream Process)

OBTHHINHG LIBG 2 616N DMaiHdH OFWEOIPOBHEHD HDSHITeL LSLILBGHBHD 6T IlBLD.
BFOFWO(PemBUTED  UTEN6Y  AUIYHHEL MWATVEDH, almdFdH@ 2 L LUBHHHV, 6lgdHL (HHeo
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LBBID  SOFLUTET  cpeold  LIflHO0HBHH0 CUTEIBenar o 6oL midSlueiener.  GLIHLOLITEILD
BFCFweopens alHUILGL alemer GUT(HeMeT HTUIMDMUI 2 6oL SIS

CETHHH60 CFweO(LmB

e 9 BUGHH QuTmL sewend gFmibam 2 ulfl alleweardevst BHiHOHBHBLILBH MBS

GULILL  Geiuplenso,pHsd  Gumpdsiomen  euenyspents  Gumpeir  (substrate) B
oa_s5HFHe0 CFTosalul (B e BisasluGaBE.

BP0 o ulflend (Hewiamuifser, alevmd / Stauy OFe, OF6d HIGTENIBILILBET DIGV6OH
OBETHH6T) CHFrHalILBH MBS

Ba eBulilL st SenalBg GBIl L Geuliuplemeoulsd meusbSLILBH MBS

o uiflend  sTBmIeTen  HeweoulBeomr  Sievevd  HTHBBHBB  BeweoulGeom  BHemeuGamL
6M6USBBLILIL 6VTLD.

o  FDHIM0 USLULBSHSHIHE0 (pemmenwlll LWeLBhSHS alenemiGur bl e GuBLILBS a6

CzmiBaTensoullsd QBTHSHH06T LILIGTLITGS6IT

OBETHHHE0 Lleieubd QHTHe0FTT LweTUT(HBHmeNd ClBTemT(HeTenSl. DIeN6ULITE6T:

1.

3.

pewigmulfl o ulflsHreT o _@BudsHd:  miewamulfl  GFeosenter (2 _ulflHyer)  uTH®el,
LTS leflWmISET,FerOL, L ehengdell Gumeaimensy euenfoELILL (G 2 0JSHSUUL B BB 6F60 LIS
(SCP) eraiipenpdaslIuBd (WP UFs cpeorsll UweLBdamer. Semel ald o ewnteursGeur,
alevni@ HeauanorsGear GFweuBdamear. BFBG onms / Hall Qg LIS eem Gluwi.
mlewiamulfl  euenjdlens  wIBBL  GQUIHL ST  HiewamulfleeT wells WLBBID  alevnEBEHHE
LwenleTendmed  Bhd@GL  Geugdulll QumpLsemen o BuUHEH  CFUISamBear. &bs CUIHLSH6T
aendleng LOTBBL  QUTHL 6T 6l SimPSsLILGHamear. Semer  @gewih  Llfleysental
LNl s ILB S ST 60r.

o (pFHeopHmen euenjFens OIBELUEUTHLS6T: Hiewianuiflaefar o uly OFwed(peHBHMET
ugmofliusBeTs o BusHd  CFUILSEmIQUIMme  (PHEIHmeL auemTHlend  LIHBBLIGLIT(HL SH6T
eTIILIBLD. 61(HSHHISHTL(B: 61dhHenTe0, FLfldh Siblevd, 60THIgd Siblevd, HFII9dH SiblevLd.

e OUeWILMD [DHewev  euemjdensd  LIBBLUOUTBLSET:  @JewiLmd  Hewew  aueTFlens
LOTBRBLICLIT(HETHENT hlensTemIU T fl e 61T 63T (S QUTPSHN D CFWIEO(LPNBES)
BxpeauliLBouglevenen. Lemmed @emed  FHILSIL B  SHTEOLWEDL Wemal. Seaubpiled o udifl
aFHIIOUTHL H@pd  (Antibiotics) o eien_miGD.  aBHHIGBST BHeT:  LDCUTEL flde-B
(DB6TIGLTaDF 61D GpTGLTerd), Queifled e (QueiFedwibaenyGaFTaseibd),
el QruGLmeminflerr (e GIIBLTemDFerd  HemyFerd), GLLgTengderilen (erolGQFLIGL TenLoFerd
fIGwim.” Gudlweiterd), oLeLHUTUIGE6T, BEFSH HBLIB6T, el L 10leTdel wBmID L.

wiewigmully QOBTH®6T: Hiemeamuifleamen euenfeGL CuUTH Sleweu U6l o6 HHH60 Flev
CBETHBMENF  FISHAB.  Bbd OBpTHHeT  GFTiy, o ewiey USIUBHSD,  LOSHILITEILD
(brewing), LOHHSH U0 L& OBMABFTEN60SH6N 6D LWISTUGSSLILIB S TB60T.
dBSHHISHTBHer: UGITL1eBuwierd, SiemBsuerd, 2MBaFTEIGyerd, emeuliBGued GuTaBeME.

oarufi-gmy omBpw, o ulj-gmy GCeudHw oTBPL  SeLe I BHEMUGUTIHET LOTBMPD: CETHHS
maubGH  mewamuifleer iy  WHEs  sumfliydssemen o BusHFH QFUIuD  Hpened
OarewiBeitenet.  6IHHAMeNe0  F1pd  Suievons  (alels)), @mCsr  yGymluemmensv
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oF CLmems, gmyillLremev  gmjCumed  Fissegwns (el Ldagr  C o BusHbE
LWeTUBeUG) 60eJTen6e0 GrOGgIMTUIL TS mBB CBTH&HH0 LWLETLIHSBSI.

gail Qe Lgsd (Single Cell Protein - SCP)

el GFed LIsh eaaiLg alevkd 2 _amealls Sieoeg aldh Smen 2 auams (supplementary
food) LWELESSILGD Hiwanuifaelea o ebhs CFsaTGD. Hal OFw UIs 2 BusHdHuied
LWSTUGSSLILBLD Hlewtamiuifleer H6 CaTheaILL (helTerme.

*  LITSleflLImIB6T QLo em HBeuTLIe06V6MD Qe HBeum_Gymuierd, QF60a0IBs0mGLomevT oM
9160560 2365T6r0.

Uehomasel - amflesed  Gsibuerdigflerd, grédsGrmeniodled  GFJalflGui  (Ferdl), GsmewrgLm
WL 1g6Vlerd.

urdl&elm - ervemLHeVlenT, &Benmysveum, HlemmiGL TGLT6ITEr

gl QFed  UremseT  oeupptlar YsFssHd,  smjluremaml Grlsel,  QempULseT,
maul LaiseT, Sra o Lyser  Cureaipeumplesr — STJeIonsd  (WPeHSWIDTET 2 6leUTHL
LWSTUGSSILGSSBaI.  Qemey o _awialledl (PSS ST  SewwlLrdng.  Coed  Sg
allewiGeuel  aiffseT  BWID  SeWILATgHET  Uwewib  CoBOsTeTend  6allehEhTeHeNTe0
LWETLUGSSILGEBSI.

2 (HMSHIPEIG USILGSSILGL CFTOBFTmevdaMel(hhHl SHMLHSGW SPepBT (SHIFLD
CETWILSH), meudbBamed, Glausbey FHMBLILNG, aleomE o Jib BB sSWPeyp) Cures
GuTHLB6eMed  eroemLIHeleTTened  6l6Maled  cueNTSHdHl DiFHdenalled LIHHIS6T HTH o LILS6,
CamupliyseT, sSmICUTmaBL Gyl BBID eIl L L0eH6T Henphsh o ewienel o 6WILTehEHEVTLD.
Guoaib, BHEMBW  LWELTBSET — SBDIFGLH  TGUTL®LS  Gopsdng. 250 &
OLHmHCeuLlebeverd  OSHmHGeoml Gymued, SiBaEmLUwl Bles  oFsene] o ulflshalyel
LWIGTUTL 1968 eLpeold 25 L6l LIS 2 _BUSHHen 2 (HeuTHdan{BLb.

Sl CFed LIssHHest LweImBSelt
83 WssSHBG WIBBTSL LLSTIBSBS!.
Bz oCyradwiorer (g WwBBID CaHTedETar DIPGL GUTTHL S6fed LWSLIGSHISLILIGSBSH.
B3 UssHFHer Bmid  oalLEF  FHHsbseldr  FApbs  emors  Campl  eueniliied
LWSTLUGEBSH. BF UBeneuser, LOSIE6T, STeUbhMLS6T CUIAIBaBBeT o aalBaTes LIJaIeoTs
LWETUGSSILGEBSI.
Bz o aweydh OFHTHBFTMDHaNE  LOWIAPLIQUITES  emeul LT  OEBTemiLHTH,  DIBLOHET

CumpLseflerr o' L FFHa  WwFHlmL  DFH&fHGSD  STFemiwuns,  GUUS6T,  SWUTIH M6
o _WIa|FH6T LOBMID o ewie|db@MIliLseed LweTUbGSHSILGHBSI.

o Frdlgp swmiiiifed, Camed USILGHHIHIID, HIOT BB BISHUTSAD BFH UWLGTLGH MBS

polen o ulflEsMPLEI LIGHD ghLL Beiten (L&TGRTHBBMIHE

® maler o ulflGaTHsd  EHILUalWEd  SHiMETHH LD LIGTD)I-GFITIY EMLILLIT(GTHFH60 (LPEDBEH6IT,
UGrm BLmilenms  Bemewia)  OFHTHOBI LMIS6T  wBBIDd  umpw 2 ulflOsTfleomi Lieluied
QFweo(penmaefled  GmosTeTeniul L Gubur@seT GCuTaBeBemB © 6TerLdhdlujeTengl. Heier
o uiflogmbleompi Lalweder e Hev (pdHHw GuibumGsetr S6W aleufldaLiL (Heitermer.
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wyug — Fmy GuTmluiwied

wyugml 1§ Gurpluiwed olevevd DNA mignl gementa] GHTHe0 HILLID SI606H  LOTLIGW)
BBEOTHHID  6l0lUBH @  OHT@Lurer  GFmeveon@d. @&  OeuaiGoum  BFmmHenest
CFWeO(peNBH6T 2 6o _sbaliULl (HeTener. @emeu DNA womBmimeurdsd woppid DNA 3 e
2 ulfluledmbg Smba WwBEBTH o ulfléE WLIBBISHD SpFulenal Henl CILIBIS GIBeT.

weaiBu  oevE I e urpbuflw B ImETAIBETET  aImTWmBEmUL  HIBIHAHLILTTH6IT.
urgibuflw  mIgel 1gentey GHame UGLLsET Gurgl @655 Gement &CImGLmGamibaemddemL Gui
gBuU®BSH WJUe UfoTBBL  DI6V60SHI I Igenemienald GBHGWD. BHaler OHTHOHIL LIGHmSL
LWeTUBSHS OCFuBmaWTS  BIFnL Igmeaienal  CFwWesoLBGHBUILBMS  DBIgnL Igenenia) DNA
Gamfeomi ub (rDNA OsmPeomI LD)  eaBenpsslilbGEBs.  GCoaibd @& Juam  Lomhs
QBHTIOHI LD 6TamID SIewESILGBLD. GBI L wrugnelBg @Bluie GFuiybd DNA &3 o
o uilfluiledpbs Q@b WBCBTEG o ulfse wWLHBBDL OCslums bs CBHTHOBIL LMD
SeenaH8%H OaTewiherengl. @FHeo GPUILL SHThSSSLSHH6M (Vectors) (pseujsents
CFWLBSHFLILGHIBT D606V LiaIHieneamuiL 60 &hal, wWIUe SHILTSES CuTais SHmHalsei
LWSTLGSSLILGSaGmer  Slevevgdl @& ILGuTGamd  cpeuBiom, GCeugdwit UL &6  cpeu@Lom,
Bew 2 L Faissiseo (Microinjection) epeo@om GoBOismeieniLBEBSI.

wpigl yeneniey DNA QxmHedmi LiGgen Ligmhleneossit

Paeurdsd OFuwtiuL Geuswigw, al(BOUSSHSHHD, WJLaemel OsTewiBsten DNA  giemien &
SalemLBSBIHN. DSBS CF®mS (Insert) ererm Guw.

@yul] QFeOaIsE6MCmBUW SFWDTd CLI(HESHMLUISIIQU! HTHDHEEHLHFH 61D @h HLHE)
apevdampil a1 DNA  giewiBaemen QFm@eudeanmed wpignligeneniey DNA (rDNA)  cpeudbanpi
2 (HauTSHaUILBHBEI.

rDNA cpevdgnenB smadulmaed wmpliu’ @byulfl gssmens BaHIbh0sBHH60 LOBBID
SleuBemB CUHBHLML W CFUIHN; BHer cpeod TDNA GQUHEEmL S BSI.

aaBau, @bs SaHH GFwelemmed OFmE SiFHsene; rDNA eeuBuim 96060z  DigHes
UL Bemem OeuelilILBGHHID SIFHB6Te] LJSHHEmenCum o (Heumdh@ S mal.

6IMIOIBEVEVTD SHTRIFHSL SHHH6IT FHUBSHSUILL allebencoCuiT  SHIGEe6TD Sibhde al(BHLOLSHSGHD
wyuem  UTedw@red  gmde)  alewenr (PCR)  Qamfevmi usSHeT  cpeold  GLIHEHSBLOML WIS
CeuWNLGEBEH. BHs CUHESLMLHSH BHHe0H6T LUl Ggevelsr LGITL GLTLlenTervsdlemiel
omdl cpeuBoT HIELEVGHI WFLEDI HIILITEHES pe0BLOT 6F eVl S ILIH S TBe.

PCR: uredio@yerd gmided alemenr DNA aier @miinilc uggew boHeomesd  (L0606duwen)
CauIwWl LWETUGSSILGLD CUTHeuTeT SLules OHTLHEOHIL LILOTEGLD.

wyugall Gurfuiweissten &melser (Tools for Genetic Engineering)

GG  aleufldaslu’LHeOmbHa BDbHH  CHTPOBEIL USHD  Feovo  OIQlIMLES  H(HAIH6N
wpigal genenie] DNA  cpeudamens o BusHd QFuiasBE GCoHemeulILBHmE 6IaILS  [HLDSHE
Oaflw  aumdBa. SpliumLd  SmaldseanTeler — OBTHH6T,  STRHSEHL_HHH6T  OBEBID
@yuiflser. wyugmt GuIBluiweded CoHemeuliBd W (WeHHW CETHH6T HmL BB CHTHSH6T
(Restriction enzymes),DNA eneuBaserd oBmitd 3605m6e0EhetT LITerd." .LIGL 6D  SiGLb.
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sLE B OpTHss (Restriction enzymes)

® 1963 gub Wi urseflGur Cureder  eauenfFSAedw  SLBLUUGHHS STIEwIDTET  BFewi(h
OpTHH6T FevRFAWT Bsemevuled BHbaHI SHelenwlLGSBILULL . @ OpBTel DNA o e
QwHmeHed OCaTeHomw Caisdmz. wLBOBTIH 0BT DNAm  gsiwngsdps. DNAg
Flewtgdb@Gld CBTa  Crervl flobaget elewiCLT BujbelCGued oy@d. Bemeu DINA c1pevsanmmic@ el
GUUILL SEOLWTEND  STIHdnlgll  UGHHEG BB Sevevdl B HHeo DNA =&
FlemngdbHamer. DHBE SHmLHL (BH Hend (Restriction sites) eemiu@Gd. Qeveu GFwedLIBLD
aHHHST  SiglienLuled SLEL B CBpTHBeT  arECamplysbeiGuerd (Exonuclease) wmmibd
aremr@LBlusbeiGuierd (Endonuclease) eter suenaLliLBHSLILIGS G360,

a. asCamuwselGued GBTe DNA cpsvdbanplar @ (pemerulsd @mbal HusCuimenL Baemer
bHGHBMGE. o-&m: 31, as8sm BuydbeiGuierd III.

. arewiCLMPwdbeiCuierd GpBTe DNA cpeudsampliesr o L ypld o eftem . .umerd..GUT enL  6TerOL T
Wenenitient BéG@mal. o-a1: Hind I, EcoRI, Pvul, Bam H 1, Taq I

QeroL_fdbag6i BleRTEIUWIT SYTTLD DRI HIT 555 InlgUL EAECE
(LS55 [B) CaTLiTeufleng
OB
Alul QFSHCITUTELT @mligwed | 5 AG/CT3' A-GC-Twpmigu
3TC/GAY T-CG-Apeneansei
BamHI Gudleveverd 5G/GATCC3 GG-A-T-CqL (>
SimwoGeomevlsuwjGudleiien | 3' CCTAG/ G5’ | |

C-C-T-A-GGpeneriaseit
eren0@afgglwm  Gsmemev 5G/AATTC3 GA-A-T-T-CqL (b

3 CCTAG/GY | |
C-T-T-A-AGpenenseit
Haelll anSGLomL 16v6verd 5GG/CC|¥ G-GC-Cuoymidw
JRUWITLIL 610 3'CC/GGY C-CG-Gpemanpeit
HindIII ansGLomLliebeverd 5A/AGCTT3 AA-G-C-TeL B

BT |erpluieiTeT 3TTCGA/AY ||

T-T-C-G-AA

QreroL_fdbageir eremGLMBHILBeNGWerD: cpeuddnm HSHHFICHTEOS6IT

® Qe fldager  erewCLIBUWHaTICWeD  OBETHHET  (pevdbamBl HHHFICHTL  aI@ILILBL. Eeneu
wmigal gemeniey DNA QaTfemI usHHer igdhsHenions GFueouBadlamer. @bd GhTH @6 Liev
uTdleflumseisd o eenel. OmIEG ever UTHISTIL DL UGHWTS  FweoLBHS ImBe.
BauBlBg sSoLsLG WIBBIHuTss 0316d (Restriction modification system) ereiimi
Q.

Gyerol fldaget  elemGLIHUHETIBWeD  clpeityl  (PHHW  uGLILBemen  CdTamiBeTengl. eauews I,
aws 1, auems 1. Beweu GFweduBd alsiHHe0 @adelhbal WwBOBTEM CoumiLba amet.

RIEE: II BT (oL (pLd LDMIGnL 19 6DET6) DNA OamHevmIL LIS 60 SIFHBID
LWSTUGSSILGSBSH. Curgieuns, Bzx1 4 — 8 bp (base pairs) Gsmemi(Geien @ GBI L
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OT_Jouflengsb@Hem8emn DNA oemLwmend sewi gl HlenigsSnBg. v GBI HEHdHTent
I(BHSHHISHT_HH6T DI LaueneniiTed 4.160 OBTHHSLILIL (HeiTere.

Qyerol fldbagesr  OpTal  Hind I eniGumgnd @i L auflenguled 6 STrEenenisener
SiewLWTend HewiLbg  SleialLbHed DNA  cpsodbanpisemnen  HlewigsHBaH.  Sieieuflend &6l
SiwLWTengd QFHTLFeuflenguj e dnlgwl 900 H@WH CoBULL FHMLSL(BH OBTHH6T 230 6UenD
ursleflumiseied Qmbal LNflHE e1bhoHsLILBS a6t

ool fldager  elemGLIHWSeTIBWevE6T  HGHHSH  UPIPdBHET clpeold QUL B et
Opr@uler g awdHa Guflans GuwILD, UGSS BIMIG AWHSIGH FbpaSmaulb,
9bHSH aumaud o uilflarsHear  Aaibamplevenyn, OmiFurs  Crmomefw  eewr  DbHD
seniBLIglIler OaTLTeauflengenwiubd GBS MBS

aBHHIGHT LTs: EcoRI aamuged E— erervggfldlwmco - Gasmenso,R — RY 13 Gendanplenenuid, [
— &mIBLIIYSSIUL L (1pHev 6letCL Bl Cueneowd GBlebEBEl.

a1 v  HOLILG OpTHsEpdsTr B Coum 2 uilflegint  QummeT  HGBUY
LOJLIGDISSMENUD,  SieMLWITens  SHenmisanenud  (Recognition sites) OamewiGeiengl. @bs
CamLTaufleng HML&L(H HoMbd el ILBGHBH. BFH Ourgieuts (Pl @55  aufleng
(Palindrome) sy@b. QiFTaug OHFH sasHHed Brewid DNA Sawpuler OFHTLjeuflenguied
5'- 3" Henguigid aumflILSBES QWIS ©_6iT6eNg).

absHasaT h: MALAYALAM. @bs OFtebensd 6hd SHewaulsd LI SHSTeILD
R&ICBWTGLD.

o walel @55 Gsrjaufos wmiset (Palindromic repeats) DNA @Sewpsefllasien e
Fw&dymer wrs OFHTLJeuflens

5 - CATTATATAATG -3
3'- GTAATATATTAC-%

GPY: &7 Bemenisela OHTLTouflend (WHeo eauflengenul @ULIGL CuTg LOMI FHEM6V
FHenguleud (reverse direction) @Gy wrdfl 2 eirenemnssd SHITGUTOITLD.

® om WU HIUTEHEF Cargmerule  algaumwllsd @ HOLILG  OBTHullermed
o auiLTdhSUUGBL Fflwmer euemsd Lleme (WSHHWITEIHTGHD. @ F60 HMLEL B OHTHH6N
Syewis DNA Seowsefer  enwowiliu@GdHuier ool  1Nemey gBUBGSHIMSHSET  aleneTeuTd
wewmdw  (blunt) oweoeg ufldsiu’ L qeer (flush end) o ewirdpg. Beveu gy
SHIGWQLILH6T ol  DImSHHLILGHapar. Fev  GETHsemn DNA o Geu Bib Gurg Bligd
OsTewi(h  STEWIILEBL — (peveaibeT o ewiLmdlamer. Gemen UGB  (Sticky)  ojsdevgl
QU gemewiaumer  (cohesive) (pe@IH6T 6l DIDIPSBILGH BT,  BHBHMBU el BbeiT
FFFTMMB  Ceul Bae6iT sl ILIBE 6T360T.

LG LOBDID LOILHISL (LPENETH6IT

DNA womignl genenie) Gambeoml LushdHed (phHw UnkEG audsdam Goum @yesih OpbTsser
DNA e»euBserd 1oBEId &e0Hemevest LITerD. .LIGL60 oL@ LD.

DNA anevBserd
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e DNA ameoBzserd OpTe Srient. @emp DNA (dsDNA) afer sjsseny wpmid  umerd..Cul
cpeudbgamismen 5 - POs wpmid @m 3" - OH o e, @b o19Gamenger geny umerd. .Gui
(ATP) smips ealemenuied Caysdama. @a T . .urededmbs LIfH05HHEILGSDBS.

DNA emeuBserd allenet
SI,60BM6vET LiTerD. .LIGL 610

® 9 eudMmeussT UTerd. .UBLe etz DNA eweu wmBp oewwdE@d @@ OpTHUTGD. B&)
oL @ DNA afar (dsDNA) 5" weail ugdHuied oeveos ebeops @omp DNA
aled (sSDNA) owbevgy RNA afled @il umed. .Gul Osm@dHerwl CFJsdmg Ie0605
PHGHEBH. B oG SW-sLEBISSSms  (self-ligation)  sBsABa. B
ursleflwnisealelhbaId SHEBISGL Y FBGLed UGHHUIembHID LNfleH0HHSSUILGSBSI.

SIL60HM6VET LiTerd.” .LIGLerd QFwiebun(®
FThSHSELHFH (Vectors)

U bHHUTHS CarsHemenulle WLBOBTIH WPHeHws gm  Uemmeodll.  GuITeliB @b
STHRHSHLSHUTSGD. @h STHAHSSHH 6@l S Sl ol wd gngwl @ Flw DNA
(PVSEEDBTIGLD. BFH @b SLSGHWTS OCFuLBSBEH LBDBID BHeTEHHSL  LFCFTHMmISHTS
SIBp@eT QFmaILLL @ DNA  gHeges sLsHLTs LUSTUGSSILUGSHBS. SIS EHLHSH)
paeurhs  eajdhl (cloning vehicle) spebevg  Baeordés DNA - (cloning DNA)  ereipid
SIMPSSILGHBSEI. SRS SILHHH6T60 @H eUNBH6T 2 6ifenadl. (1) bHOUTHEH HTHISHIL 5
(Cloning vector) (2) OeuefluBszid (Expression vector) gSmudssLsdh. BeeoTobss
SRS EEL G CuThSBwTar LUl CFeais@er baeorsés DNA  GFasensv (DNA-Insert)
BHEITHSLD  OQFUIL  LWaTUGSHSILGEBS. OeaualuBHEHIDd SThSHSSELGHFH  @bUuiflaieT LIsHHmd
o awiLndGeaugnateal DNA QFmadlomw GeusfiiiLm enLuw o sHe@ngi.

S B OpTdHseiar o galuj a1 Swed DNA gewip Wenmerdfl o L et OFmaLBGSBSI
STRIESHSLSHH U6 LIGwTL|EH6IT:

® FTRASHLHHH6T @Lulfl CFeoas@er SeuBpemLuwl DNA GFmaeil e gnl Gl Liev 1DLHIG
BHEVHOTET © BUSHHHSTH HAIONFOUWTS OLHSHBOMLUID FHBEDIHL UIGI.

e Oz gemaled FABwste Emes Couemihd;, GmBbHS (PeubIapl  eTemL.  OBTENIY(HED
BGouawiho, SipTaug 10 HGeurGuaia@id (10kb) Gammeuresr Sieenal eTenL WD WGl 6T
smyewionsd LUl CFeOaeNb@E6i HIMIDSHE / OTBIHE e1efHTHBSI.

SMRHGHELHF  CUBSSLMLINISHTa @b  CaxmBpielomw  (Origin)  Qsmewnigmas
Gouawihd. AHML IH LU CFe0aIH@SH6T HeilanFmaF s CLHBHLOMLUID HBeneLl
QuILD.

Bz o ulfladIieurmet HoIY Gumems OQUImHGSITET el wimend  Gufleww  (marker)
Camengmbd GCouswi(BD. EFHIM60 LU LOTBBMLHSH @WUUNS  CFe0aIH@&HeT  DiHement
SIEOLWTENMD &HemoTLpil  (LIQULD.

Mhd&SsL5HH DNA QFmasd 2 L6l QhRSmenoldB@ SNl L  E60dEE6MmISmeNL
QuBBlbda Geuemihd WBEID oI STRSWIBSGHL DNA OCFmssd o Lar Caibgl
@yulfl  QFevellelr  WJUE —OHTHSWSHIHIL AT  QHEISemTU|D  FHpeweil  CuUBMHHS
Gouemi(BLD. GUIHLDUTEOTET  FTHTIEWIOTS LIWGSTLGSHHHInQU  BHVUTHDS  HTRIS HEHL 5 H6N
Ramle@l  CoBUlL FHOLILH SHoThsmends OCoTeni(Beenel. @emed L6V  [hHEVTHS
semmiser  (Multiple Cloning Site MCS) sevbevg uew  @evemiiimeiset  (Polylinker)
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GeIILBLD. Lew BhaeuTds semmiseiear (MCS) miy BahemauliuBld Sl dal (B CBTaHsenern
LU 19B& aufleuend CFUISBS.

Qb HTRIF HBL &) (G 61T HBHEVTHBHMDH T HTGHUBBS LTesT6u(HLD LIGUOTL & 61T
BxhremeulILI(h S eiTment.
SRS BBHLHHUNGIT LI6ILID6IT

1. QuepsswanLgeiar Cxipmpd (Origin of replication - Ori): &b OCHTLTauflenFuled b
HTer @Il luTsHed  OHTLBSILUGHBEH. BOhsH FHTLTauflvsuyrear @ &esi DNA
BenewtdbsIULLTe0 @Lulfl OFe0ash@GHeT DiGHmel GCLHGSWemLWF GFuIwl (IPIQULD.

2. BaxibosBHGD iDL WTeN &G (Selectable  marker): Ori su GaHa
SRS B 5HHHGFH @ BCHIHOSBHGD SmLwmensG G CHewaulBHBH. SFH  LOJLI)
LOTBBMLWTSH  CFe0Hmen  SIMLWTEND S SaUBedB  HHGaUSHMID  LOFLGmI
LTBBMLHS Fevseller auaTsFflenw CHIHOHBHH DIMIDHEBBSI.

3. paeordss sembd (Cloning Site): oeiei DNA g @Seoemdgb — QUT®HL®,
HTRHSELSHHHG  Feovo  semmser  SUlaid @6y @b  SleLwmend  Her
Al(HLOUSHHHEHTEH ©_6lT6eNG.

SRS BB HHUNG eUMBB6IT
QM dev FThBHEHLSHHH6T SO alfleurs alleufldsli (Heiermer.

emmerowlL

LNemmerowolL GTGOTLIG LiméblofliLl &CrmBonGamenLog, sally umsierflul BEIE Y
&CmBLTGsmiBE OeuelGu &STeIILGL HellFDFUTS OCLHSHLOML WS dnlgll BT 0L DD

(ds circular DNA) et eugeu DNA cpovdgap @b, emmerdill  SeuBmientul  Cgmbs
OLIHSHBLOML USHBHTEN LOJLIMIFT] HBH6ULHM6NSH 6l TemI ([HeTeNnSl.

pBR 322 femmerbiiiL

e pBR 322 umsslLmwssiulL  enmedil  SuGb. @ bHOTHS STHSHHL G LTS
SIFBOTEN  LWSTLUGSSILGSBSH. a1 4361 bp  OQamewiheieng. pBR e p  eeig
Hemmero, B ompd R weopGw demmeroidll. o paundsdw  opfielwed  ipdehTaeri et
Cuwisemmer GQuTedeuy BEID GCrmlpfleed & Emeuemyuwd Gnldbalaiper. 322 616  6T6wT
DIAUTHEHOL L QPUINSHHD o (HeuTdSLUL L  LIemmerOil 1968  eTeRTenlldbendsWLT@GD. @360
Bremi® Goupi' L o ulflerSimiCumrmeT SHLY wIugISSEHD (ampR, tetR), v HoLsL 6
eprdsensatear (Hind II, EcoRI, BamH I, Sal I, Pvu II, Pst I, Cla I) &L winendsenmisempid
wppid Ori  wyuamieyd 2 sitener. Llemmedlil  GLBSSWMLuHD FHUBL LIFHhsend Rop
GBWIh CsUISBSHI.

Ti Nenmerod”

o Ti enmerdll. wew EHeuemHulenevd SHTAUIRIHETED HLOEMEOHM6NSH HTEWIHOUSHMBE BT 6U0TLDT 60T
S16Crmurdleflud  uOGudweterd  uTdleflwsHSHed  STRIILGHBH. & wLIBLLD  (tra)
wrugmienaldh SHThSueTengl. wppid a1 T - DNA e @ ursleflugssedmbal  oBemTm
urdleflub  oiebevgkl SHTeuy OFeLelBE IBHBIUSBEG 2 SHaFBEH. BHFH Uenmedll  LOTHBHID
wruaEmImal hHHF OFeodBg. BFH UBLI CHTuydddbstear Onc wyugml, CUHBHOML HEVIHE
Bxhewauwimedl  OTi LG LOBEID  QeITSHSHEIMDSSTr  INC  wrugniewe Sbs  Llenmerddl
CUIBBIETENS). Ti Hemmerodl gesr T -  DNA  smeup-DNA ® L& [Hlemeouins
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REEISmeasSILGEBEH.  SSECrTuTdsleflund  Uenmedfll &6 HTeurmisefled  al(HOUSHHH
LIGWTLI&BOTHEBTET  LOJLIGMISEHMET HIMWLILISBEG LWaTLIBGS B

Fmhid sLSHsenmes @ orhhlésmpissi (Transposon as Vector)

B ompleampiseT (GLmmp GFuiwiue. Geuemigwl Fwml SIeV60H S DEUWIHD D) @b
AW  oemwallsHed Hbmws CFmdlsoameramssss DNA  QarLjauflengwun@b. &bhs
Pabaled @AevdE DMWAILGHBHTH 6hdh @ OCHTLTufleng GHTLTIdUWD  CQuBIFTLLED
LIUEIOHTMHWLSHH0 @Aewer  GFmaluL  CouewiB. eteniBeu, @ LOTBHIGIBIHET  [BLSHEGLD
wruegmibset (walking genes or jumping genes) eieILGABSI. TGl OFLIEDI WOBBID LTS
CawebuT(HHemen UGLILUTWIe OFUIeuSBETET WFUDIF FTJ SHAIHNTS Eenel LIULIGTLIHS 6360
ey @Lulfl GF6Lellsd LSHW LBaImSULSmS 2 eWILTHGIBSH. DPTLILTISHed  SHTedwimentT
wppid  F.8smemev  Cuneiy  uTHleflwmisaisd @ TBBIGImBIGEeTaT LWSUTH Bl Shule)]
CFuiwitiul_(helTengl.

BLBGWD IUGIGHET - JUaml BLsHHedlsd 1 kbagw GumpuliL pewi. DNA  wpugewowins
L JauflenslilBSHSUILGHBEI.

GeuafiliLThenL w1 HHIS HBL 5 S6iT
(Expression Vectors)

SIWed  Lemismen OeauallLGHIHINSHBEGH OLUTHSIONS SHThISHILSHHE6T  GeuaTiumhenL
SHTRFHELSHFHH6T UG BHSTRHGSL 55 @UUIFulesr  LIsmisebssTar  UgouwbhseHeo
LBBID SHHeued CUWTSGHS CoHemeuwiTer FLHmBHMeTS CBTIH6TENSH. DiFHB6naled juIed
LUIsmismen o BUSH GsulusBed @uUuiflsseh @& o sadapea. absaisst G: pUC 19
Vector.

&53bs @wUulfl (Competent Host) (opisnligenemiey DNA Osmemi@ U  LOTBBLD
CFuleug b esTeT)

Qm 2 ul] OsTEHEH vend @bUUImEGHeT BIgnl gemene DNA cpeodampisen GQUHEHSLD
Sl CeuewiBLd.  F.CoTemev,FerOL  allevmIF DleLevGHI  HTeuy OFe0d6T  GUTEIB LIV  6UMS
@yuly OFe0&6T LU [HHUTHEHH60 ST LGS amear. @bUul] OFsseaiear  eaum
BpEOTHHF Cangpmetnws FrheHH. F.Camenev OUHLUTEID DIFHSOTS  LWSTLUGSSLILIGLD
o uiflun@. goaelsd sl wJuan iy  alfleurs  Spule  CaFuwlLL (heTengl.
Bpmer  eeMdHed  mBWTETAD, 6UMTHEAID (Wpuj. LLGDI  aUmd  HTHRIBHEL GHJHmer
gmG&L LBBID uTHSTIYOSSSH. @F e@byul] OgFeveors m.Camemevenw almliug, CHiey
CFUINSBE Q@H (PSS WIDTET LWL o HbdH eueili Heeouled @&Hear OFe0sme6T eelbeumm 20
PUOLSHBSHD BTewiLTds LGLILemL &6t

sreoi. (Cosmid)

ST H6IT  @HFHemewia] Hlewlenwd OCHTHIL  OFHTLFouflngmul DFHToUFH @53 eneniey
Bleflenuwids (cohesive terminus - Cos) OQarewiBeien Llemmeddl. SuGID. Bedal  DIGHEIGNL Ul
Cos aea1s8xmH 2 6iten eombLm (1) ..urey (A..ur®l) DNA ofet o SiewenLud, @
uTéleflul LemmerdLilL emL_u b CummIeiTeT WemmeroLilL” &6l 60l (bl QUL L &H6VLIL|
SHTHIB BB GHH HEMTGLD.

ursleflwGur. .urgy smidssL st (Bacteriophage Vectors)
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o urHleflGur . .ury]  aaiug  uTdhleflurmeld  OFTBBSHamQU  MEUTAVHT  GD.  LHSHeD
FTHTIMIOTS LWGTUGSSILBLD F.Camemev . .LUTg&e6T.e - ..umey (A..urg) wspid M13 . .ure
Gureis . .UTEY) SHSTHRISSSLSHH6T Llenmevlfl. sLSHHBmen el OIFS HBEIeHL WLDEULTGLD.
Uy smhidssL GHseieo 25 kb ey o eiten DNA eneu Senenidsd  (iguiib.

eombLm ..umey (L. .ur):  mevflFFwur  Caremevenwld OHTHBBID @R  UMSBESHTHBBEO  Hlenev
ursleflGuim e-.umey (A..urgl) LS. eombLm ..umedenr (A..UTR) wWIuamsh OFHTendwid 48502
bp menpenLwigl. Sismeug 49 kb wmmid 50 wrLemibsmensd CsTemBeiTengl.

Sutglll gmadssLsFser (Phagemid Veotors)

o umAl SHTRHSHLSHHH6T XIS Ly CFuiiwiu’ L Wenmerdlfl.  SHTHISSHL &HHHMTESLD.
Beaprlev Gambhe CammBmialwner ori WUy STElUGHBEH. Dwd ST @ . LT HHS!
OQupsaweLud CarBpelemwud OuBpieTengl. pBluescript SK (+/-)eisiug . .ume3uol
SHTRHHELSHFH DG TBHHISHSTLLTGLD.

ursleflu GFwpeanas &GmBwr@smb (Bacterial Artificial Chromosome Vector - BAC Vector)

o undefwrelsr GQFwBws GCIMGWTBsTD  (BAC) eaiugl @b GBEW  SMJD  SLSHSHID
Hemmerddl.  smmhdésL SHWLTGL. Ba  Waslouflw oenaleons ouwed DNA & bpaeorssd
QUi ® (HEUTSHBLILL L BTGLD. STRIB HBL 5 LOBIFnL’ 19 GHEIT6 DNA  (rDNA)
QFHTPOEN LGH  1BID  LUIIGTENT  bhHeOTHHSH STRIBSHLHHWTGD. Bewer 300 kb
auenguieomresr DNA Qamdlesemen Bmoeordsd OFuiwl (pigujbd. Guwed &emel HleneowTerene
LBBID LWSTUGSBIISBE 6l6lHTerene.

Ferol. QFwpemas GGImGwr@amb (Yeast Artificial Chromosome Vector - YAC Vector)

o mool Gawmpens GCImGLIGFmD Mmool  &LSHHWD Fool  GGymGunGambd  GumetGm
CFweLIGHBH. BFH O eUgamIHaied STRLLUGIDBH. SDiHTaugk L elgel BBID B
algald. el L elger FeOl OFwmens GGrmGunGamb urdeflumsaiabd, GHTH eugeud merdL
CrwmBens GHCImGLTCaTbE6T el OFsL6IID OILI(HEHBHLOML &6ITBe.

GOBIHSH MBS GHH6 (Shuttle Vectors)

* & Goumi’ L Fipslevrmigserfl 631 CFevmeilip@ei OILI(HEBLOEML_ 61 HBEHT 6O QUM BUT6L
QUIEUEMLDSHBLILIL L LNemmeroLilL &6l SHITent SDBBHMT & SHTRIB BB GHH BTG LD. O
FHTRIHHBLGHFHH6T  BIFaL lgeneney  GHTHL B USHOMeL o (HheuTdELUL L. b

GOBBHTH STRBHBELGHHB6M @ @bUUIfl g6l OLmHGBSOMLHEH GCouml 61hdh  LOTBBIPLD
GxhemeuliLmosd  OBOBTH  @bUUIfldE @Lb CuwhdaEmBer. GLIHLOLITEOTERT 2 6WIenLOUL &(h
FHTRIFHBLGHHH6IT BeleuamBdenF CFJhHIHeneUITEGLD.

DNA @m B al@pbuUbd cpeodbdmpl 68iLuSTed Sigl Fed Fealeaser o2mBL SHLdbd (LPQUITS.
enmerdllemL. &L LTWIOTS  UTHleflbEEhdh@®HeT Hiewwds, urdhleflul  0Fese DNA
dBSHHHCHTeTEN  HGHHwauwms BB CouswiB. BHBE& sSTeoFwid Gureis &  Llenewrliy
2 LW Gpy Swelmwd OsTai @ GUEUILL Gapfelsd urseflu CF60H6T meubBLILIL
GouewiBd. e pmignl igenenia) DNA @dsmawl GFeodealed &L LTULIDTS HIWWSHSILGSBS.
B3B& Obs gzt wH wmlgomawie DNA o L& usidsliguisd meudbsliLBaleaset
LBEID Bsmard OFHTLIHsH GoPwW sTeusHBEG 42°C (Geauliu  HHTFH)e0  eubslu (B
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OBEID SiHer L6y WemiBD Leidal iguied mausbsliLBdaipear. B pignl lgemenia] DNA
meu LmdlefluimiseT eiheHash CETaTusBE GHIMTHIBS).

o MM &M UIdhidmen OeuefiliurG SenLwdF OFuiuw o emienul &, 0Fe0d6T  all(hliu
LWSTUGSSILGHSBaT.  goaaled @@ OCFweHBer aumuihs LUJSHHMdH o 6w THEGaSBE
9HhH Ursb Ffwrs  wigliuemluwl  Geuewi(hld  BmId  HHeued OuUwiTelB@ Ller  gmuBLD
rBBRiIsEHD gBuL Ceauei(bd. g OFHTevI & GCFsvseisd (F.CHTemev) FTHHWILOELEM6V.

LOJLIED LOTMBM  (LPENBEH6IT

® pygmlgmeaniey DNA  povdammp o paurddw  Ueiean SibHsd LB  Sieuiens
QurmeHomer  @Lul]  GF60edled  HIMIDSHHEUTGWD.  LOBIFaL 19EN6RTEY]  HTRISISHEHL G HM6r
BIOWPLIUSBESG L0 OCFWEO(LPeNBEH6T 2 6T6Nel. Snel SThHEILHH amd WLBBID  @bLulf
OFe0 GuTeB UL HTTRNBHMENF FTTHHSHI.

SHTEUIHIGETEL OJUGDI OTHRBHMS DIMLAISBES DiQLiLemL (palT CHemauwimed HThIS HHL Glenul
slLemwl Oguiw Geuewihd. @pHsH SHTHHSSLSHSH LU SThSF CFeodpa. BObHd
U DIHeT DTeHiG UbHIPD CHeweuwimer S GUUTLG OHTLJeuflengsenmed @LOLILIL (heiTenl.
SIBTUH @ (werelwsd (Promotor) wBmib @m (wyeamiss (Terminator) eyswsuBmmed
GUUL (BelTengl. e @hs Loyusmisbser @uuulfl sHTeurshsled emeusbsiubBHmal.

SHTeUIHIG6MND BTewi(h GUMBWITET LOJLIGHI OTBB (LPEDBHET 2_GT6T6l. Diene6

o Gpyg (o) smdssLs5s oms wiuan wippd (Direct or vectorless gene transfer)
* LOBYWsS (o) sMmEssLGH el wruam BB (Indirect or vector - mediated gene
transfer)

GBIy SIEV6VEH FTHHGHSL 5T SIBB LOJUGHI LOTHBHBLD:

® BBy SibeG FTRBGELS5F  SBB I  WIBB  (PoBUld  alBLUSSSHDS  Siled
LJUEDIENE! SHTRHHELHFH 2 Hal @eveumosd LUl SHTauFHHBEGeTenTs CFaISSILGHBSI.
Ledteu(meuedt HTeugmisbeieo GBIl LI WTBBHHMBE Fev CLITHIUTET (LPEHBHETTELD.

Sl Gaugluiwied euf WU OTBBD: LT 61GHHeeT BHlenendamed BBID GCLdeOLJmer &ev. .G
Guras  Fev  Gaudll QUL deT  FTeugmiseiey  LGITL GLmiemmerl seEphdb@&Hem  DNA  eweu
TBSHHIHCDT6T6NS  SHITewT(H ) HIB6T.

&, B 2 I'GFsgise0 (Microinjection): smeuy Gasvsenst wyugml Wwrbpn QFuiur DNAeneu
Crygwrs @@ WS Hewemiwl (LTl Hewienimy oadl  9levevdl  Hiew!  LINCUL 196l
LWeUBSSH o L smalaieT o I 0FassiuGapg. LCrmGLmienmedl &6 e &HL  SHTmsluller
G0 (HIHICemITeHS  HewiemiTy Hevwiewimy HHL1geT Ged emeudbSLILILL DIHEITe0) HBT6| (WL SHPHLD
CEuWNLGHSIBeaT. Dlsvevdh o NBlehd Hemevuled LIIGLLLT60 BlenevhmIHs meusE ILIBSBSHI

8. Weigienerunss penpuled wyugmi wrBB (Electroporation methods of gene transfer):
LGym_GLmLlemTerdL_ et QF 0B eI DI6V6VG HFHBEHDBG Uy SIS alleng
CETBHaLILGIBH. B Uenmeadwr  gFealaled SHBHTEIH HEWENHMET o WILTHGHIBH. BObHD
SHlemenae cpsold Swied DNA o 6Gen(Baasliubang).

L SISHIMEMILITHS (LB  LOJLIGHILITBBLD

F ellGuTBamd eufl wyue LIBB (Wens: OFwuBens uTerdBUT UG ILBUTCFTIbS6T  6T6TB
BIGWTENLIGET  IOJLIG  LOTBBHH60 LW 2 6TenedaluiTsd 2 6fenel. Wjugm Sevevd DNA
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OUBUTGFMOIBHSHI HTouy OFeLH6M6T  HIWIMUSEHEHEG OTBBUILGHIBH. DH STHBI 2 _60B
GwiulL DNAslemed miewi@OD edUSGeT SThdHF OFeoeoliGHBa. BbsH OHTLHOHIL LIP3
SEIFneoloTangl, goameied aIIBUTGFTD HiewdHLILLL DNAmal HewGOLD USemeleTen Sidlev
pH, uGmliieCuwed OBTg idweubmred gBUBL Fmdaledhbas UTHSTESEBSH.  OILIGDI
rBpSHSHer  allewemeuts ILICUTGFTD wBMID &STBmIS  GWPluler GLrGearmilenTerdl.  EenenISBEI.
Bhs QFweowpens aIUBUTOLSFT 6TaTml GILW.

eOIBuTBamb  LoFLIEDIDTHBBLD

o2 . euBumelerbigd (peB: HiewewlL SHHSH DEVVFH LMoL (1-3 M) HIH6THETTE I JFSH
Gruwiu’ L owed DNA @b Ha Sevevdl OFevsella g Sisen SHLTHSemul  (LOFL)
glliuTés (gene gun) / miew apfided HiLmsEd (micro projectile gun) / Geugliyg HitLmsa)
(shot gun)) LwaLESH oSiPs aldFULST CFVISSILGSHBSH. L STHSUIULL  QF0SH6I
OOV HaddeT BGxHJey OFUIWNILLL  2m $HH eUeMTHBILGHGTBT. EHT  (LPeUD  LOFLIGI)
LOTBBLLHH OFe0H6Me(HHSH HTEUTRISMET LEEHHEUTHSD OFUIUI (LPIQULD.

yugm SUTSSeuf OFLIGDIDTHBBLD

LMBPS DleVeVFH FTHRIASHL S 6Ufl LOFLIGH LOTHBLD:

® o Uemmedll STRFSELGHFH o HalCunh gnubHSUILGLD OJUaD LOTBBL MBIPS DIe06VS

STRFHSHLSHFH  aufl U  IBBLD aeUGSBSH.  SHTeUf  JUGH  TBBSHHBE
LWSTUGSSLILIBLD L6LGeuy SHTHRIS BB G FBH61160 (PSS WIS LWSTUGSSLILIGEUS
S1BCrTUTSefluid  uGudwereiear Ti Uenmmedl ey@b. @phs urseflud Ti emmerdidll
(BLDMEUEMWI 2 _GWTLTH@GHLID)  6Te0  IewdSLILGBLLD  Wenmerdl ewtujd Guflw  uflorsp DN Aeafesr
(T-DNA - a5 DNA) @ ugdouwuwbh Osmem(Berend. Smel GCHTmmIsHeld@eTenT@Ld
CFevdaiell HTaU] LIS OHTOHSHUBSIHBE WIBBUILLG SHTEUJ HPMeVENU! (IDGL  HLOEN6D-
Crown gall) o emiLrés@demer. @bs UTseflusdBg SisamemLw Lemmeowiligear T-DNA
UGHdW  FHTeu] LJUem OHTsWLSHBGH6T CFNSHHHamgwl  BUIOLTERT  SHBT 2 6T6NHT60,
STWIDMLHG HoNMBIG6Med o 6T6nm CFeLH6T CHTHBBIHE0 DiewLHeperr. DHeT STJENIOTS G
SHTeuImIGeNer SuIBend WUl QUIBIWTENT 6IaIBID SIMSSLILBSBSI.

SIWIL  JUEID (IhSHHSHTLLTS LFfHefen FHSTHIH5HBEG SHWL gBUBGSHID Bt wruemi)
steuy Bxjey SemLwmens @il wjuanieud (@% Ourgieuts npt I Cureas o ullfl  erglil
QumTmeT  FuaIITGHD; BFH  Coemenwnder  aemp o WIFlaHFOUTHEDHEG ~— HL MU
o awiLnd@GFBaL) Ti Henmmerodl et T-DNA u@guled mpaeordsd Gauiwutin@aeamer. Sene
Bxpemeuwsp DNA QarLjeuflens S misEhsh@ LSH6OTH HHeoToHHD QFIWLLILIGS 6TmBe.

RIFL Igenente] OFOBEpEBTN Felbenad CFUIFed (Screening for Recombinants)

o Qurmpssorer  @Luly GFedelsd  omIgnligemeniey DNAemeu miwwsHs o Ler rDNA
(PeVBFMBL GUBB CFLHMET DML WITOTD HewiLplougl WS SeuFwoTG. Bhsd Fuled
FHEMBF OFUISHE0 (Screening) 6IGipI SIMPRSESILGHBSI. DBIFL Ipenane| Sl bFH 6lFe0edled
o 6iton  FTHRASILHH Sevevgdl Swed DNA  uewiysemer QeuellLGSHHSSTBS.  LOTBITS
OB 19N6ET6R| DML WTH OFeodHeil @bFH Lewibemen GeuailiLGHaHeus Bevensv. BHBHTH
oo  (PBH6T LWSTUGSHSUILGHOIBeT.  SuBled  6(h  (PMB  Hevd  Gleuewiennd  BHiTey
(LPEOBWITGLD.

2 I'FHGSHe0 GFwelipli] — meod - Geuswieny smevel CHyay (s
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* B3 wBsmLgmene] Llemmevlllen. Feldmad OFuw LWETUGESSILUGL @ HBST Wds
(weopwTGL.  Swepuisd lacZ  eem  HOCUTTLY  wiuaml &y STRSESLSHHBES6I
QFmaLILGEBEH. Obs lacZ —smesECLTIFCLeN 6B OBTHHEG GPHUIG CFuidpBg. Guayid

Bz soLsl B OETHHG GBuih OFwudps. Gwed @& HOLSLH OBpTHHEG U
SIMLITeNE HeNHIBM6T OBTemIBeTeHI.

X - gal eepowssiuGn  (5-UGmGor -4 GGy - @ewiGLremeved - - D-—
BTuHCLTemLTCaImenal ) OFwBems  HeMIOUT([HL Sen6n-STevbCLTFCLND o L SEHBaH  OBBID
SOIWTS B0 BB alewenOuThHenen 2 (HaTsGHHmaE. lacZ s@eT S FLUEDIma MaIShEGID
Gumgd @bs wWiuaw OCFWeIPESBH. TaBal  HEVHMBID O WILTHTH. Oeuamientd  HMBLD
stelLGEBgl. goameaisd lacZ Ggwedplitiemsd P-sreosCLTdGLeD 2 i mhaliLBedeomev.
aaBeau  HemIOUT(HeTled Oeuewieny MB STeveldemem o (Hautd@Gh. rDNA Osmewi  @ubuuiif
OQgev X-galggs Oumbmieenen. MBS WEIgLgaeniey DNA QuBBITg Sa1 OFdser BeoBn
HT6VNBHEMET 2 6L TGS mer. HTevai BB SlgliLienL_ulled LOBIgnL 19en6Tey DIWLHSEH 6ClF60H6N
Ozfley GaFuIwIILIHE eTmen.

) Hv — CeUTNSHTS aUgaIMDSSLILL L LlenTerdllll. HTHISSHHL S
o)) bev — Oleuemienid HTevest Csijey

o ulfl e Fuourmenr HBUY SewLwmend @Gl (Antibiotic Resistance Marker)

® o ulfl eHILOUTHET SHBHLY SBLWTENS GBSl 6IILGH @H LOJUSDITGL. BFH Fe0H6MN60
o uilfl e HFLOUT(HEHEETE 6IHTILS HETMOMU UPRIGLD Q@H LTHHMSH 26wl THGHIHBSI.
wyug  ipplu’e DNA  Gstewi  urdleflwmisamer o Wifladfliummer Osmemi @b
QUTTHEMSHH60  GUETTLILISS  (LPGOLD  SIEDL WTENMD  SHewIL BILI6OTLD.  LDBIFnL 196n6RTIe]  SIGDL[HFH
CFeLFH6T @hFH eUeTTHeNSHHe0 euenjaleimer. gbereaied oubLldleder, @&GenGymib. .LNell&bamen,
CLLgrengshdlefen Slevevg Coammenodler Osmemi  aHT o ullfl CQUIBLEEHHEG SHmLMWSH
GBuWih GCsuwd wIuESEmeT  @mel  GubmleTeTer.  WLIWBTE @FHF OCFLHeT  BHDH
AUTTHENSHHe0  euemy  (puITgl. aaiC @& e uwealeten  GxiTey  GaulwliLL &g
DML WT6NS GSUIWTs LWeTLIBGSBSH.

Ba60 SLgBse0 GFmPsopiLiipens (Replica plating technique)

® BH0HTOOBI LISHHD euemlild SHLIge0 eUeMTSHSLILBLD HTeVNH6T [HH6L 61[HHBLILIBHS 6360
QUATTLIL]  SHLIgEL eUeT(HD  &Teveridefer euenyl &Hllger 15H  Hlewreamul] BoHSUULL Qb
sl Bl ah&HILILGHBH. U eugsllgmul S meugk Hlewieamuly BHhaslul L
eIl &lged Bl abhdbs GCousmip. BFHar almeraurd LHW SLB WHOSWSH SLIQev
BTeoadldell AHHS DICH @l Smwallmsefled CHTHBB OUBB OCFeOBMeNd CBTEIH6ITENS.
CuTgiauTe @IeILTeugdl SHLlged ULWSILGSSLILBLD 261 SID  (PHeO HLIged  LWeTLGSHSUILGLD
oa_s55HHe0HHH Coupubdmal. BFHe0 o ulfladFioummeT OBTeRIGToNS DIGV60H  eU6NTFS
STTellBeT Bevenev. @elaienduied WIBBUULL QFadsT G fley GFuwlILIBES eimse.

bHUTHES S IPBH0 QHTPOHIL L (LpedB

wevdampl  OzmPsopl Lwenpset  (Molecular Techniques) -  wjugms  GQumpeiene
If5056d5abd, S Waemplfldseid (Isolation of Genetic Material and Gel
Electrophoresis)

o famBLIflssHe0 eadiugl @ LflssHe0 Gamfleomil LulpmpBun@Gh. @& GCbhJ wBmIb e
et L 1D GamewiL. GeueiGoum o ullfl cpsudbanmpisemen LIflésl LwETUGSBSI.
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QBILens

Weigngd (DC) Osaudhaid BCundl  cpevdbampIHeT DBl  WaIFememulll GUTBISS SL LD
CuwiTaeimer. GeusiGouml cLevdanBIH6 e LWleTaHmH6T ClauaIGaBTaTen6.

+ve et L1b QuBs Crijfler Swelserouemis (-ve) sgmdeareumil Corohd BHIHBHI.

-ve Wil LD GuBs erglyiler Sweiset oieg (tve) Crjulaieurul Crred bHaIsHnBal

15Cymerd §pw eiiemBLIfily (Agarose GEL electrohoresis)

UL DNA giewihsemenr sruiedoliuBGshs SIDpens  (PpSSWTs  UWaTUGSSUILIGSBS.
oo 100 pmed 20,000 euenyuilevren &My @ewewidel o eiten DNA glewiGaenen LNfl6H05b0HH
915CITed  QuTpGFSTer  DNA  giewihaenen  HTUIdWLILGSS UTeISIST60mOL.  B(LpLob
(Polyacrylamide)

2 FHHHMH SHILIUGIHBH. BHH GS@pwd  UedLgul  FEDHEOTET  LPVSHInBIHETTE0 L6
S Lenwolungld. DNA cpeodbanml 61T 0eTaemouenL Ul (WpeudHdnBl QLS. B e Leudae0
meuSSLILIGLEUTEH B auflung L CUUTSBE. Siene] 0Ffhsh SewLwimer &l LB
DNA giewipseied oigssly WeaamBLUfleHssd Habsdsiubn Curgd oig 6xhflung  aibuy
(PeVSH Il QML OF (H&HHIMTEL HIeVEIWILDTS Sleall  HIEDILLSHSHSBSI.

oaCmed  Gupw  WetemBUfSHeder  HerenosenTeuer: oiFHs 2 ey  DNA - FHmefed
UL WTengl BailG SiLBWlLGEBa. Bbs BwwdHde 2 eter DNA aier ulenLuwimerg)
asFuwid yGyrenol (Ethidum bromide) eaignid gmubenss Osmewi®  FmuUGLBBLULGHSBS!.
DNA o savianibsg Uovam@G el @eflulled @Hewipfuleomd. SiHmeug LpearsT  HHifle0
Welly ool cpeold el B Curgd B& SJehd W] elledw o eWILTHGSBSH  LOBEBID
Bmd LB LD 61(Heh&6VTLD.

aleugmubHHed SHMILWIGH60 6lailFH  HTourd Hadsefled GCpTulds Smyenisemend sewiLmil
LWETUGSSILGL UeGauml auemdd GCargHamensemen GUILUSTGD. Wsab Hpaddss e
(EMBEHEITELE.

ELISA (Enzyme Linked Immuno Sorbent Assay) GpnglsenLen Senewdbslin L Gpmul
SBLIMLS FITUIHSHNSH60.

ELISA eaeug adjyysd  oBpld swifu 2 Soud  sryenisment  LweTUB S
Crruissmyenis@f FBfslamemer P o Hab (POBUTGD DISHE6eeYD BHL 6 H6erMed(hHhl
meuTerd UTEHSalUL L HTeufmibemen HTauy CrTul iGN 2 eTemauBens smenwbads ELISA
el LwetuT® BeilG DIMBIWLILL BHeiTerng).

. DNA gimal

ameuTerudHeT  BmId LB GBTUI  smyenisemend  SemLwmend sSTewiughBg DNA  gimelser,
sFHfwbs BB  SHFWSSD  DlLUTHMeUB6T  (BTTHET OBWID  FHT  eBBIGUIBLIL)
LIFUGVLDTET & (HAIWITGLD.

o lam e selipibsd (Nucleic Acid Hybridization) — @BBOw@lY B L(peBES6T

OIF®  eremienibamasuieoner  cpeudbdnpiseiedbhal  LUf&H0sGssiul L CapmeuliuGl  DNA
olevevg RNA  grewiGsemen @GUILUTS  SewLWmemd &Tenl @b  LfsHsHlud  smalwns
@BBOWHLIY (pemBWTEIEH LFaleoTd ULSLGSHISLILGIHBSH. @BPoLbBHH0 616aLSH UmBHTL (B
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(Sample) o L&®m oifleomismer BB (WLEHHD Sevevgdl HL smhdSulsd (solid support)
Bl CrmelFsvaniGeumerd  (MBEVTEILIL 60D) FHUBSHHID OCFweOpedBUWTGHL.  @BICWGHSIIL L
2 s Slblevmder el &eolpISHF Banghmearseiey Seuppear GHUILL  Bevdma
SemTLplw LiweTUB S BEI.

bBPowely Gamiswempseisr suenassl (Types of Blotting Techniques)

gaje @bPowiy (Southern Blotting): ois@imed BwwsHedmha mbL GrmoFseGsomerd
FolalBd DNA-eweu wmbBpieug F5iJ61 @bBlOw®BL eTerliLGLD.

biysier  @bBlowely (Northern Blotting): enpl GymFsoauGeomerd  FeualBg RNA -eneu
LTBBIUS BTTSHT6T @BICUIBLIL sreTlILIBLD.

QeuerdL et  @BYCw®ly (Western Blotting): ssms bl CmegeaiGsred  FeialBE
wetemmBLIfILILY epsuld LOTBMIUSEH GeuerdLJeir @BIGWIGBLILY  eTerILBLD.

ggjeil @BPeW®lY OzmfedmL Lpsenpsst (Southern Blotting Techniques) ~-DNA:

Bbs OFweopens 197560 gafer  (Southern) ereueuymed  SPPWPSLILGHSILLL Gl BFH60
Suieolipbs @Gu (Denatured DNA) oi&Gymerd  gnibodSHedmbal bl GrmoaFaoaGeumerd
srefBE olvevdl  eaugsl lgsrense (Filter Paper Technique) wippliuGdps. Bbs
CpTfevpIluwes  FHIE  @BEOWELY  CemidpLuwmB  F5jdT  @BBlewGLY
OamfsompiLwens (Southern Blotting Technique) eten o1& sLILGHMBSI.

LIQHl6m60& 61T

915G FPSHHNHHBH  WBLCITOFIGTeD  augHTERHEH DNA  emeu  TBBIGUS
mlewiyenp GFweourigesr (Capillar action) epeold FTéSWOTEBS.

@BBOWELY TP LipampaenssmLBu o eenm GeaupILITGaE6IT

FoTel @BBOW®L | BTTHTEr @BBeW®LY | GeuerdLiTar @buleuw®LL

QuuwiT Sewt(BLIgLILITem 6ot GleuerOLTelT  6TETLIZHI 6
QUWIT FHTET G SHoUmmen  QLwIgm@HLD

M ssliuGeus DNA LT SHIB6IT

BuwieoL NS FHe0 Gxhemaul LGS B Gxhemevuievenev Gxhemaul LGS B
(Denaturation)

g6ll6) mpLCrrhlgsoaniGeumerd | SIbGaTOLITengeuTES | enbL CrmblasvaniGaumerd
/  evmeomest GLog 550

BEOILBISHSLD DNA - DNA RNA - DNA s - agiigs
(antibody)

STLAILGSHHHD | sFHMwsbs UL | sFflwds LD B(meiT DIemm
(visualizing) | (autoradiogram)

Gamgund gFemevest LGyl (SSC) e1eiB HMHIBL SdJFL LWSTLUHSHSILGSBSH. BFevo DNA
DFHBOTE  OIFBH.  OFmer  mBLCIT  GFeosBeumerd  FeualB@ — GpWD  ePeVLD
LTBBUIUGSBSI.

Bbs mabaler sryeoors SSDNA-eaumeig Feualer e sHHe0 LgsbslilBaSmal.
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&b DNA o s@m SHfvHHILET SOLBISSD QFWlILGABS BB Bd &Hflwss
UL QB ¢Lp6VID & 6usT(H 6T eVTLD.

sdHfwss uLGwoUy (Autoradiography) — sdflwssd o2 eiLté@h @m GuUIheisd
SieLwreniL iU’ @@  &pl  (component)  OQaueliLGHSILLTS  @eflurd  smGenn®
meaudbslIUGL Curgd SiemLwmemiL iUl L gapdelhba 2 OIIUGL @6l Slebevd SHFUISHHTEL
o awiLTaaIUGL @@k  Ubusms @eftul  urewsdsd  (Photographic emulsion)
2 (HaUTHGLD CHTHOBHIL L CFUIGOLPEHBUITEGLD.

pirsien @npiewdiy (Northern Blot)

RNA GFeoanBeumerd ewbLl Cri(BLeir LlenenrsbasliLi(haudevemev eleiligl DISWILL BeTend). e1eiGe,
Spevaler BB SeuTs Gwele (1979) @@ QFWipempedw SO L. @F RNA
UL 6mL_&6IT S158yTerd B H N (HH S bl Crmerd GFevanIBeuerd AU HTEMBE
wIBBLILGSeamer.  SupwdHelmbal  FABLY  agssTensd (Special Filter Paper) RNA
IBBUUGIS  BTISIET  @BBOWGIY  SoUUBISSHD  aauBSBgS. Brysier  @BBeIGLL)
SOUUBISSD  aalILGHBEL. BIISHTEN  @BUOWELILIBREG LweauGSHSILGL  eugdTeT  eurml Gt
540 eaeib Srefled @mpHH  SWTEsIUBL  SemwGeam  GuUETFTSFOSHH  (Amino
Benzyloxymethyl) smeir sy@Lb.

QeuervLijer @BPOw®iy (Western Blot)

@pBOw®mly  FHTEnd@  WeatemBLUfliy  (wepuled  LrsmiseT  TBBLUGeIS S OleuerDLJeir
@pBOw®mly  selubGdpa.  GeuedL el  @mpPOwdLy  OFHTHeOBIL Lipenpuled  ewpLGym
CFeLa0IBsumerd  GuHTET LWTUGSSILGEBSH. &SHfwds SewLwmerdiu’ L  adHJiyysd

(antibody) g@emiemed @BBICWELY Sl cpeold ule] QFuwd Burd @M  GMILLILL
Wb SILWTEMIUGSSIIGEBS. Qb aHTULTSD @b SGBUILL LISSSIL 6T SamamsBgl.
Bb% WsHSIBE ednedsTear Qbs aSIuLIHD SWTebsiulL STESL.

Bevdg yugn elemeneneu 2 ulgmuibaided (Bioassay for Target Gene Effect)

Bevd@ UGN 6TAILUGI  BEHeOTHHD OFUwiLL  Ceuswimu  Slevevdl  Fplunsd  FhHHorBpLD
Qau Geuemigw Bevdd DNA, suwed DNA (foreign DNA), uvwenl DNA (Passenger
DNA), OQeuefuisd o meur@ DNA (exogenous DNA), GzeauliuGo DNA  sjedeog
@Fmxed DNA (insert DNA) ousb. wjuam HSevdbd Comhmeisel o I &(Hbodemel
&6V H6NTS QBT ETT6ITET. LOJLIG) QaueCuIBBHHMBE, (Gene  Knock-out).
alflauGsIHamear. CrTeEssHHBEG BTNl aImd GedGHdel SThE  &LHHeen (Vectors)
LWL SSILGHemer. (1) o 61 QFmHGL HThRHSHLSHHH6T (insertion vectors) (ii) ugeSH
Slevevgl MBG SRS SsLSHse (replacement vectors.)

eaBOsTBEIBe0 (Transfection): emeugerd OIELEVTSH (PMBH6ENTL OFLIIGT DL 2 I B([H
sifleomise (foreign nucleic acid) BiewWSSLILGH6OTGSLD.

o LQsme smmdss s5d (Insertion vectors) @s5 BLsHb@er (homologous regions)
FTHIAHHLGHHBeT  CHISCHT B  oewwliysents  (linearised)  IBBUILGAISTEO  Be0HBTH
CxIhoshesslILLL  SwallGHFHed  WpupauBHIoTs  CFmalubGSamer.  (PpHedled,  BDHsH
SHTRIHHBLSHHH6T UL  eugeulomd 2 eifenedl  aidBTaDd  CB] Camli@  SiewwlysenTs
wrpidemer.  CaHIbOsGEHSIULL Sl WTasGBaendhd (selectable markers) oimdled
o eiten OFHTLJouflengsaier @TLIQUILML HeVIdE 6UL6lE oS 6Tse.
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oG sdssL sk (replacement vector) @Gy BLsmsl  GuBpereng  (Homology
region) wEpIb @55 OCpjsGariged (Co-linear) SEWHSHTGL. BbES STHHEHHL 5
omBOSTBHISMGE (transfection) e @55 BL&HHBG OCeuelBu Heaemar GCrHIsGHTL (B
SmWLILTES  wiBRle  amatdpsl. @m GBIstsmmd gBul G 2 61 mHeopuld DNA- 160
Geuefuied 2 (meuresr DNA womBpiG OsuiwliuGaBag).

wyue OgTenawsd OCHTLTaflauUTEsIpD WBEID STeuy WIugn FTensw OCFWELHIL L HISENHLD
(Genome sequencing and Plant Genome Projects)

o on o ulfaisdHar / OFeedal SAIHSH  LILBMTUD  BIewulbHEs Sl
WwruamIbHeMeT BTG WIugmidh OHTemSHWID selILB. Bhs WFuamldh CFHTmaWD 2 I &
wrugmish OFHTenswiTsBaur, el GLrsmeanigflul WJuamidh CFHTmHWITSEMT  HILVH  Hewllsh
wruamlsh CHTmHWIDTHEUT E(HHHEUTD. L0 SHTaUJRIG6TT LoJLUmISH CHTensWID GFuIsOLIBLD
wBpIb GeueliLmT® oiewLwns DNA (non expressive DNA) Lysmismend  Q&menigmab@Lb.
wrUeEIH OHTMHW CFwed FHLGHH0 CTHEH FSTOUTHHT JUmISH OFHTESWI(PD LIGLUTUIR]
CEWNLGEBSI. @ g)60 O L JeuflenguImea(Ld oMM SHTeuymisGenT(h 2 _giterm
CaTLFauflengwtéds elilenoujd U@Gluruie] GeliwinuGaBg. @& Gumems wiusmidh CFHTmsaw
OQFweodl LmissT — SemmOGLmGoremed  (Und), oymiLmidled  gredwmem  (Arabidopsis
thaliana), oifld, wasT@amemd GuTes SHTaugmisened GLBOBTETEMIILIL BH6iT6rTer.

wm o Wflarbsear Uy  OFHTemsul 2 6fendbsll  OummeT &M (Sig)  Seneniber e
61600160011 856 3B & 611 G601, SI606VG] Cgli 960 GBI OuGD DN A a6 SyermalGeor
OFTeLELILIBSIBSI.

wyuamish CTemswd T jafloswurssd (Genome sequencing): @@ 2 ulflerdbder (Wi
Amww GCrmenGamibseaied LOJLIEmIGH6ET DML HMSH DIBIUD (HPeOBUWITEGHLD.
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DNAg uweu®@sd uflenmolt umiens wdnig Gsuiged (Evolutionary Pattern assessed
using DNA)

Slewienld  LeihHelled LGB FHTouy GehSEhdHE SenL Cuiwmer UflewITo 2 B6 (LPeNBEH6IT
DNA senmemeuwip, DNA GamLy euflenguisd o _eiten egmbmieno CauBmieniosemenuld LweTUBSHS)
wHIIG CFuwiuGsamear. G&HHmawl  UGLUTWIalET gt uied o ulfleamiseT  LoBBID
SiuBSleT 2 meywemBasT Semenll Lflewmmo  euengLLSHed (cladogram) GplsslLBSSBe.
BHHmBW Slenell Uflewimo euengULD & Coupiul L BemisEnshE ewl Guiuime LOJLIGTISTT
L Geuaienwis (Genetic distance) a&m Bb. Guoed BFH @ Beid HBOBTH ETHms
QUG Gurg 6bhd SlemalBE OCHTOSHSMD DFVVHI DIWIMIDS HETNLD CBTEHI(HETETH]
aRLMBHE BT (BB

wjugnis OTemsw dFaflesurdssd (Genome editing) wppid CRISPR - Cas 9

@ o ulfensdHear DNA-aled mbph giuBGssid Hper Osmeasi  CHTOOmI Lniseier &
TG HT6r wWIuamdH OFTmsw FjauflengdwTodsld Sleevd WWIU  FJeuflenguwTeSIom@LD.
Obs OTHOHIL URST WLILUENS OFTmsULSDHET 6hH @ LJUem &1  CLUmHL semert
BasbaCaur, BHaGoum, LIBBGMT SD@ILHSEBSEH. WLILMISCSTMSBW  FTeuflena T s d e
Le0Geum SIS (LPENBEHEIT 2 _(HeUT&SLILIL (H6iT6IT6l. ®eoumiliev S|EWI6NLOS HTEVHFH 60
o mamsaslulL @& CRISPR - Cas 9 eaeniuGdss. O @@ Srewil  @(pmisTer
B Ceuell Oarewi @LewLwten (Wweller @55 wisser (Clustered Regularly Interspaced
Short Palindromic Repeats - CRISPR) wpmitb CRISPR GarijuysLw Urshd 9  eeiLger
&amHs  eugeuorgld. @by CRISPR - Cas 9 Qeigd opfelwusd Fwpstwsded oiHs
SlemallenTel  QfeISHmdH 2 _(HeuTdhdleTendl. golaieled (PhemSl, ULl LOJUISH CFHTend
Fraflengwnss (wenpdmen ol Bg Geausnaigl, WwWeleuTandl, SISHS HIELeTWILDTETH  LOBEBID
siFs Qswed FHpaienLwigl. CRISPR auf Guopesmeieniu’ L Qevdb@ Hef wrpph (targeted

mutagenesis), wjueml  UFeSH (gene replacement)  GumeIBeUBNBEL  HEDL (PMBEF
FTHHWdHgmemB  (dBGSHHSIT._HoudHBEG UWATLUGSSILULL (PHe0 SHTeUJmiseNed (PSHSWILDTEIS]
oIflfl  srauroT@. WU CsTmsw Fauflngwunss smalwrer CRISPRe uwew@Gss)
seoliferr  oflfledws o _(Heunddeund; BByt  aledBHEHMET  BHEVTHSLD  OFUIUL  (LPIQULD.
@Agwmed srewil, OCaumslLaear &bhHGIFar LBEBID DUTHEHMLUL FSTHHEHD @H LGl
ayuieller cpsold  SflFlenuws  etliLg  uTedBleeouTel(BHbEH LITEJeVT Hlemevd@ WLIBHBIUSBEG ifld
SHTUTHMS LOBILTBBLD CFUILIEOTD 6TaLMSHSH CgeleuTs &ML 1pu|eTere].

RNA guiss® (RNA Interference - RNA i)

o ulflersHer  oarsHd  uamisebd o Lasm  DNA  eler  ugdseieveren  LsOGam
IUEISES6T  GeuafiliuT 96 allemenauT@h. Bbhe OeueflliutG  LIYOWGSSHe0 (transcription)
BB HBaued Guwie) (translation) oduwiemen 2 een_sdwig. ULQYOWIBHHHM® IS
DNA&sl& @m @awuledmbas (Qeuafiiuri e ujb @enp) wruemiFt] Sealeober RNA  eaumed
BHOTEBLIUGL — Hapangd. Bbs RNA o meamssiu . o 1 GuBu  Gorowns
oI CLTIeNMTEFSHBE Sl@IIL (PQUITH. DIBIG SHBealed GuwTemel GCBOHTeTeN (PTG @5
Fraufewgunssd (edited) OQsuiwiur  GouewiBd. HBaued OQUWITOUHESG BB (WedBUTed
omBpLUl G Urss GCsjsmamw Cupbsterdng. RNA Sowpuler @wm wsHdw ugdwimer
@ewigrediser (introns) mésiLL Couemi(Bd. BHP SMTHSH OTBBHRISEHD SHBEUOILILITESHE)
(6T B QUBID  GuisoLmer TBBRIGTGWD. oG DNAalar fev u@Hser GFuisdLLTD6D
o eitenen. eaiaigid, @b RNA gmiss G aufssL b (RNA interference pathway / RNAi
pathway) sremiuGdna. RNA @pissh asug @k guifu Qswed BHapamgh. S
RNA pevdbgamise oJuam Geuefiium el iebevdl HHaled GuWITenal Hewl  OFuideimet.
Bz Bevdd MRNA pevdgmpismen QFwWeIsHsF GFWIage cpsold GBOETaTEMILIGSBSI.
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ANHHLHHBE @ 6TeNemDWTHSILLL  (eToTHifl o eTengl. & @Orewi(h  ULIgHenevsm6ieir
SlgliuedLuied HeL OUBIBBE.  @alteuranled FCUTHwGaIGwed BT FHUBSBH. (PH6L

LgBeneouled gmewiho RNA [Ba dSRNA -o15Gamr miRNA - @6 (pHeeno  Liguims
(transcript) @maseorib] RNAase - II Gprdlsenmsd @ @LeoLwrer GeLui® (interfering)
RNA o5 (siRNA) ustiu@sHsiuGdns. @bd OprdHser e gy wppd GCyrgr (Dicer and
Drosha) eaim  oemwssiiuGampar.  Srewitaig  LigBlaneoulsd,siRNA ssel  alanereydhd
L BuOUTmer (effector complex), ddseomer RNA grewiiu’ G GeuefiLmL L uenssd
sbd&W (silencing) & oewwiuter RISC (RNA induced silencing complex) - &ed
QeaishsliLpdamear. RISC Gsmisseder Gurgl (assembly) siRNA —soipaentut sl
Sl BsHBg oBpid eBeas Gompumluw RNA, mRNA Saé@Lear seolipisng).
Bssmaw RNAI sragsms o eawigmid o (hemell Lwpdseflesd (nematodes) smeniiLiGaBa!.

wyugm BBl LS Sreugmsst (Transgenic plants / Genetically modified crops - GM
Crops)

smend0ETerel aFlidseieno — SHemenGurBs (Glyphosate)

LWy mlevmiselled eIGUTHID STewILBLD 6 LIJFHenent SeneNHeMTGLD. Henerndel LTS el 6ot
Gflw  @eafl, By o euey WLBBID CeTUselar SLHIHEeNTE 2 eilenel.  SeuBeNBSH
S BULGSSTAIL LT SenensaT LLTalmenFFamned GUIULILHHHE D66 EmBHIHIAIGBLD.

wJugyl  IBpLULLE  Steugmiset GCeauOpmm o ulfluflesr ugsenwwrer DNA  mienwpdsliul L
IUEMIS OFHTEMSWID OCLUBBS STEUTHIBETEGLD.

HewenCUTBs.  Bemens0amevel  DIGflds mpeueorer reFTeaiGLT (Monsanto) cpevlons
SWUMH&SSILGHBSH.  OFHeT euemild CQUWT ‘Toyewil. SII° SuSD. B SHTeuJmidened 5
rBeammenLBBeul. HeasBwl - 3 ..umerd..Cul FfbxBLed GBTHemw (5 enopyrucate shikimate
3, phosphate synthase - EPSPS) gL Qauleuger cpsold STeumismernd QsTeoaidBal. Sbs
OBETE el B HIOGaT  Diblevmisen, eI L LOIH6T, Liev @JILD [Hlened  SHTeuy
auenTdleng OuTHL sellear o Busbduied FHUBS MBS

srauriuuiyseaieo  SHewenBGurBal.  FHlIYGHDHTmOmMUI 2 (HoUTdHS L6  6UPlH6eT 2 6iT6rel.
BapBed @ 2 HH et UTHleflul WILGD PETEDB HIDPLIUSTGD. Bbd LILTD @
HemenIBUTBF. - G euewd EPSPS-eng o ewiné@Gdmal. wBeprm o 68 @ Geupiu L
wewteump  UMdleflul  Jugmienal  HIWLILSTGD. B HoenCurBsl dHmad@b OpTHenw
2 BusHH CFUISBSH.

SMNBOBTLMNMULS FHTEGD SETOWLW  STouJmisener Sjgignenhissr (Advantage of
herbicide tolerant crops):

SHMENHET (GHMBSBLILBHOUBHTEL alenenFFed DIFHBFHBHMBH.

BmeNH0BTe060 el GemBaBSH.

STAUTRIBEHHGD, HMeNBEHHGHLD AenL Cuiwmer GuTly GeBESBSI.

GeopeuTer  BFAL  QUIGBLSET  LWETUGSSILGUSTEO  SeuBpler  UTHL  LDewT6wlle0
GmBeuTsCeur, QFUIHMBET GenmeuTasGeur ST ILIBLD.

LOGWTEUON60T  SH6sTeMLOMWIL|LD, HlewTeaiulflaemenuid EFHeT LoD LITGHISTSHSHEVTLD
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SenenBUTBaFL. FdlIGH FHHTMD OFBTEWIL 2 (HMeTHHPHIG STOUTHMS 2 (HUTHGD 6ULH(LPEnD:

‘uty’ BLGHFH CPeVIDTS  [HIHLDSHFHED
\

‘ury’ U CETENIL 2 (HEN6NoHEIPHmIFET CFe0emev 6U6TTLIL] OFUIHED
BMNHBTEV60 CIFHTIL 2 (HewenHBImIE CF60H61T
U1 HIL_HFH60 6U6ILIL
2
Bxpeverd — o mILIFHENMTHSLD
WUyl WIBBLD CFIWiUl L SemendHeETeved HTHEHmSD 61HTOBTETEHLD HTOUTHISHENT
CureLt seendsmevsd aidiliyg seaemo (Herbicide Tolerant - Basta)

o ureolCesflFlenr  eteitemid  Geuglwi QumTmeT  SILBISW Qurgieutss  GFwedLIBLD
BHeNHOBTe0eUT euemisall GQuwiy umerdLm (basta) &u@b. UTEOLT SHemene6HTeved 6IHTLIL
wjugml  (PPT)  (L-.uredliGamgdfdlen) Quoyast@st  geLeut (Medicago Sativa) ergib
sTeusHedmba  fH0s0saubSBE. B SuwGoreiwm o 6iCaniiled  LRGCHEBELD
GepLLenwer FhHBLerd el GETHmuwsh Sl Cswidss.. PPT  wyusm yensulensoulsd
© GMBIMPSSLILILL Gl OBEBID JUE TBBLeLbS Umenulmend st PPTée adiins
SatmLLLWSH. B mel Curais @ 6bBTeH el CFiGLTemwsed  mandsGrmerdGaTLigsen
(Streptomycetes hygroscopicus)-elmpaid Lfig0sGssMUBetang. SFHevsiten Ly (bar)
wyug! . .utevlICammdhayFler S emLed L gmeien. . .LGred (PAT) eaiuens @fosdng. B
umSS  ppid  Hlepll  Gumeip  Lulysh  STeugmiseiled 2 6MHIMPSSLILL(H  OFLED  LOTBBLD
CEFUIWNLL L SHTeUImIGS6T 2 (HeuTdhasLlILBaeime.

y&F@el eFHiys Heteno —Bt o Luliser
(Insect resistance - Bt crops)
i. Bt umsg (Bt Cotton)

Bt umsd eeiug wruem wiBpUlL @@ 2 ulflend (GMO) oebeg JUEmIF FTJ  THBBLD
Qi Frgullfl (pest) @yl OuBB UBGSHSH STeuy JHOTGL. B &STUILWIBE
(bollworm) erdlgmesr uFd e1ATlILSSHeEEM0OMU BT H6TENS.

BGudlsveverd gIflehFOweitdlerd (Bacillus thuringiensis) eieis LTsleflubder Fomiser 200-5E
oiFsoTer  OeteuGaup Bt mFs0 QuI@BLamer o BusHEH OFuidHamer. Smel  @6lbleuTeamID
QeuaiBoupl UFHBEndE Hhdampddlemer. GumbLTeoTr Bt BFSHis6T eumyeur mHeneoulevieiern
SIbSHIILFS D6, euemTem SHILILFS 6T, euamIBB6T, LhSHbaTUIpbser, o aeni (gad flies)
Gunepeumens  SIPSSHBH.  emed BB o ulflammiseEndd  eelald  UTSHLIEDUULD
IBLBSHSIeUBl606m60.

bz Cry Osmgdows Gsibs eaLiLrsdlaled (endotoxin) o efen BF&L LIgEmISEDHHE)
wrugn GBuih QFUWILGHEBEH. UBSHS STaUTHmdH SHTHH DiHmear 2o aiiamid Gumg
Cry mFs ysduler auuibplaier Gsaip SmISBs.

GLeder e1ghedw  FeueydeT @b Feo Seudlwomer e L1 QUIHL el 2 6TolenBLIenL
FHhdbHeper. BFHen cpeod QuILLTHund Swelseier Gurgiomer Siene] Ffluidsd LFFHere0
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BsasILGHBEH. BFamed FBIGLedar ULHH0 o siten  elLlHelwl QFOH6T OB 636
Bz yFAuler eonfeurdseT @mLLIBE STyeuIoTSBS.

[HGOIENLOSH 6T

Bt umsguilen pestenioser LleTauHLOTHI

UpSSH  alemenFged  oiFHaflbEpa,  ghemeied  STUINLWSHTNET  SHTHGHHO  HIG
&L BUUBSSLILBGI MBS

Bt umpsg LulfBeugled LWETLGSSLILGLD LFS BB (&HmBHBLILGHBSI.

uuly euenJlifled o eWILTHGD CF6ve] GHMBHMBS.

SHMLDHGIT

Bt umpsFHuienr SHemseit LieTeu(HLOTHI

Bt umsg almauie alemev SIFH®LD.

Bz afflwid (wpHev 120 BT &6 WL HOW. Lete] @Hear aifluib &amBaSnBaI.

a1y o Pehaid S sen (Jassids), ogalails ysdsst (aphids), Qeusitener mobsel
(white flies) GureBeuBBEG aHITe Bg GFweLIBH6S 606m6V.

waIMhHFCaTbmauied glement Uil yFHsemen UTHSSBH. BHeTed  allenenFFe0
SOBEBSI.

ii. Bt aggflésmi (Bt Brinjal)

LBOBTH  WLFLUED  LOTBBLMLBSS STUJD SHamEGh. Bg OuaGap aums &HHfHHTU
uully pemiseflear wWruamldh OBTMSWLSIHBG6T Gudledeverd GiflehFOWedlerd 6IgID  LO6ITEUTLD

ursleflusHelmbas  IflH0sessu L Lgs  Uis  wiuan  (CrylAc) eeim  wJUamiene
BIMWPLILSTED 2 ([(haumdsUUL L STGL. Qhs WUl el C&Fbhal (peelwdass (promotors),
wyaBIHd (terminator) @ 2 ulfleadIiGummeT sen (antibiotic resistance), iewLwimens
@B  wjuem  (marker gene) GumaiBeney  SIBCITUTSEfWD el  gBUBSSLILIBLD
o GBIMPHHE0 cpeold  LOJUam LIBEL  CFuwiuGapg. Bt ssdfléstul  GeoGLriiGLgm
(lepidoptera) ecumwen ysFHBEHEG GPILTE &SHFHSTUI  WBBID HEWIG SHlVETILITEISES
(leucinodes orbonalis) eiglyne 2 (HeurdsULL BeTeng.

iii. T &6@ seliend (Dhara mustard Hybrid - DMH)

ora 2 Hal CFLHLHHIL T 196060 LLSMVEHIHMmBEF CaFihd Lulfsefed OFLIGmIFFTT
LOTBBREIGmeT  MSWTEHD Splalluied  wwsHHear pflaluied DSleh] GHWaIITed  LOFLIGI
wrppwoLbhs DMH - 11 eaem 6@ 160 o haundslulLgl. % Sendosmeosd
adiysseieno  Gumpp  (Herbicide tolerant - HT), wyuem wiBpulL  STeugon@gd. S
ugGererd / umjerdLmy (Barnase / Barstar) ereiignid GamPevmi LGS LWSTUBGSHS  106uiT6uf 60
aumupd  ursleflwgder wjuam CFrsbslul (G o (haurtdslubld $HEG UMSWTGL. DS @
SHOOEIHHFCFTHMmB  SHTeUFOTGD. wewieump urdleflwgHedmbs DMH - 11 PGB
DJLEDISEMmeNS GaTeauiBerengl. oSemer ..Uy wyuen (Bar gene), ujGeared wyuemi (Barnase
gene) wBEID .".uTfevLy wyuewm (barstar gene). ®bs UM LJUEYI, HTEUTHEDS . .LITEOLT
GTRIMID HEN6NHOBTLIHEG GIATLILSHDHMD 2L WLISHTHSHIBSI.

aeugerd erFTiysseaeny (Virus Resistance)

L6D SHTOUTRIBET meUTerD  HTHGHH60Te0 LTHSSILBH SBr. SHTe0 SHiFHd @IpLD  oBBID
@piyn o ewiLmdemer. o ulfl  GamPsmI LD  UWSTUGSSILULG  emeugeiIBE@  eTgFment
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rueEISEHeT  @bLulflaeT CFISIHLILIGHEBT. EH6 cLped  meuFerd  GTHTUILSH — SHeTemLD
o maunsaluGdBg. maged DNA meusd CFwelpsdsd QFUILSImIgUul SHedL  LOTLIGIHSHm6N
BIMPLILSST (LPeOD OFHI FTHHWILDTHBSI.

CUGemeujBaauy sésmedl (FlavorSavr tomato)

® 9HCrmurslefludmasll  uwLaLGSHSH — CoBOsTeTemiul L Ul GuTpSluiwed  epevloTH
FlavrSavr séstell o (haurssliuGdBa. DisTeaug, SHhamefll Bewil BT SEhHE SUIeoLTe
BB OBHILD LDEWID OTBTIOE HleneUHIBISHS MeubHBLILBH MBS

wrugmil  Gurpulweder cpeold HEHHSTeMNSGETUI LIRSHH0 STOSLUILUBSHSILGHBSH OBBID B H6sT
(peold  H  OalemwwTelgd  HHSILUUGHBSH  WOBBID  Hewil  BIL&H6T  GEBLTD6D
UTSHISTHSILBSEDBE. 2 Sl Wwjuanl (anti sense gene) oi&Crmursiflul  eufl  LOFLGDI
OB C&weoum_ B (LPEDMBUITED [H6vITL BITL_&61T GsLmo6d B mEBGLD SHdbsmerl
2 (HeUTSHSLILGBS MBS B &lev GeueflliLm 19B& RENE LD LIGTD)I (antisense  gene)
BIDWPSSILGSBS).

Bbs wyuam LTedCs&BE TG (polygalacturonase) Oprduisr o BusHHew Sentui®
(interferes) QFUIABH. BFHemed &MU SHfWToUSH STOSHOTABH. BH6T (P  HHBTerenU
pewiL BreT GFllldlenr Curgid OBGHEHTIL dBHHF OFeosvd GCUIHID Hobsmafenw 6L IO
LITSHISTEHVTLD.

Ourtap oifid — 2 _ulfleufl ea’Lib GFiszmed (Golden rice - Biofortification)

* 85 wwyugm OumPuiweneoll LWLBHSHSH 2 (HeuTdsULLL CuTaHB Sifldl (Qeamyam FLenLeum
oifld) @1 @ JaTGL. 2 ulflF GFwed apeod o (HauThslulL emeul Ll A-ailesr
WweaBetmowimenr  LIiLr &Crmliger oiflfuler o ewigmid LUGHuUlL HIMWSILILBUSTSLD. D
BmuBsr Gumflaed (Ingo Potrykus) wBpid owurg @welemmed o (heumhbslillLgl. &6
GpTésd Opsd LUIFILLILBL UGE LBEID LWETURSHSLILGLD UGHHemed Beveyd emeul L Loler A
GOBLUUTL ML HHEGHTGLD. BFHMe0 MbheH UUFHBSLULL DFHE Senalevren @ LbHengaereir
sl GmBSEILGL. OuTaHn Sifldl e CuBCBTmy L gndHeonds CFJHsLLLL eyl
aemawrer HLr — &Crmllee o _(HeuThd OJLUEDIGHMeTS  CBTe(BeTengl.  SIMEIUITEGT
Brydlevered  @&GLMBMTSeveroed  (Narcissus pseudonarcissus) 6B  STeugHHelHbHSI
(daffodil) OGupriu’L  ‘psy’steip  (phytoene synthase) wyugwmi, efaleiwr  ufiGLTGsurym
(Erwinia uredorara) eteiip wewr-eump urdbleflwimdhHedmpbas Gupl L ‘crt.1’ e  yLGwI
LBBID Buwisd OBy FasHHer (wild rice) smeyemt Haaledmpba GupriLLL  ‘lyc’ (lycopene
cyclase) eteti3 WyLEmI GUITETBEME QLG LD.

gngpmyent SIflFl gaHHe SmHeyew Ha LT SCITLIeneis BTNy HLULISEOm60.  GILITETHIB
oiflF  wjugm  wIBBULL  SIflF  umaswWn@Gb. D im0 HBOUTH BH6T  H(Heyew Hgald
Hier  s8ymies  Gaybmaswumidms. B wpgsligomania] DNA  Qamfsumi LSl
LwSUGSS  CeuiwiuGapgs.  Qurap  oifldl  GHmSHeled Hevayld GHL(BSH  HeTMLD
(blindness), alifQsuewiLi ey eupl & (Xerophthalmia) sydweuBens &l GLILGSHHISBSI.

wyuem WIBpLUCL o _aessr (GM food) — bHetenioaein

guigullfl (pest) oiBB SiIPles almenseed
uFfd Qameved LWSIUTG 70% SieTe| (GHmBLIL
et T&HILTEH LIFFenFmearamuld & emBoHamal.
et Hlewiemulfld CaTens CuemTILIGSBSHI.
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SUSHSIH6NTS  BLOLILLIBLIEN6U

&H6060T6eN60 LITHSHMSHI, FABBrses GFweour el LUTHSSHBEH, UBBICHTmUW 2 6wl TeH GBS
apmTGrer Fwiflsieno WBEBID 2 L sopenew FF@emeve] (physical disorder)

ursleflu UrssHer smyeoors Ghrul adjlilshsearm 0hT@GaHullsd Gumgiomer allenernessit
gMLB 6T360T.

aFIlLSSHImD OHTGHHulled Gunsmer alaneneaysen emLIBE BT

o UppFfweLbs oFTeH (Sej Wmswenie eiemer) (Anaphylactic shock) w@pib
G6UGUTELD.
alewapaeier o uljiys seeww  Guiy GM  wlijseier (wyampisd — alensd
OsmfsomiusHe0 (Terminator seed technology) smemliLiBeugi.

urelenamL grfiuy’ L Gy (Polyhydroxybutyrate - PHB)

Qrwpenasll  utedwjser  (synthetic polymers) eefigled  FewgHeuenLwImogoid,  LDGWT
OTHBIGHWUTSD, 6MfEGD GuTadl @Hedlsd, UBBIGHTUI 2 i _Té@Gl L wrsdler (dioxin)
CaydbmalBISHBNTSD o otemer. eeGal, @Hloed OTFBISSTS  LIBBI  LTEIILDTEHEn6I
CupleugBaTer  (puBdseT — CuplsmeieniulLer.  uTedemanlgrden — oe0HCaTGaIL sei
(Polyhydroxyalkanoates - PHAS), umeSenamsigrédiiuLCylsst (PHB) ouduw @yemiBw
fovgouemLw  galgut o ulfl  uTedwiseMTGL. QuBBiBG U  W(HSHHIe  LWSTLITBES6IT
o sitenel. I(BSHISHT LTS Fflwner gBLILSHe0 Wwmba GCsissiiupsesd (drug delivery),
Fmes B oemnds  (scaffold) wB@Id BFHW aUTeLB6T SIDIDEHE Benal 2 Ha|d 6EIse.
PHAs Gurgieuts o ulflul QU@ cpevsaapisemmaalbd (biological macro molecules) Geuriu
Henmerdips@aemmaayb  (thermoplastics) OQswebuBdemer. Semeu 2 ulflul  HmHeuenL s
gigwemel. 2 ulflw @5HCLTGL HEEND © 6L ULIHE.

uebBauml  euemEWITET  HlewamIUNTHeT  LWETUGSHSILL G  UevBeauml  euenswiner PHA —dasei
o (maurdhsliupdeamer. Qeumpsled &gmo  Cry umdleflumisenter  Gudlebeverd  GILoaTerDQFIWILD,
Budleveverd FliemL_ederd, SmiTelLTblefluID

GenCLeadad Gurampensuud, &Sgmb et uTsleflumisenTer  @&OLTGwTeaITerd  FBflemisel,
Spevsedigdeiterd wyl Gymumerd (Alcaligenes utrophus) Gureiipeneuwd SiLmIGLD.

ureleordigs Siflevd (polylactic acid - PLA)

uTedeonsigd  Siflevld Sievevg LTedeurdenL B (polylactide) o ulflur  HenseuenL wibamiguigi.
2 ulflw Gawedun@eLw Geaulil Nemmerdigdh LG LD.

B& wéa1F Bamen HysFd (corn starch), wyeieiefd  Swmig Gaujser (cassava roots),
FalevdelT, HIFD v  HHLY  Cumep  WeTUSBINIINSBHHES  peolioLTHL B6eMel(HHB!
Oupiu®G  sifi  euemenwt  (aliphatic), umedQuiedLy (polyester) syow. PLA  swmfiinied
Qremih (PSS BB DIVGH6IT  (Monomers) LWSLIGSSILGH BT 60mhlpd  SibleoLd
DBBID eUTHMLL  elei3  &ipsd ewLOwedLy (cyclic diester) aemyBlemeouievieien Sy
oHCLTGL  Gurep o Geuras  eflenenuysbssl  (catalyst) Gurapaupper o galCunG &b
Gougdlioummefledr  euemenTul  SiewIOLINL  HMBHGH60 ST  LOGBD  FTHTTEIOTET  6ULH(LPEDBUITELD.
o Gouras elwenysd  elewer o wBpID | uTedeurdigd  SHIOVSHET  FID  SieTa|H6Te0
(PIQEUML_BIBGI.
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usems WenjQeurefll Lggb (Green flurescent protein - GFP)

Ba 238 fiGam ouflev eFFmiIBemTed (269 kDa) ouébalul (BeTengl. [BHeold (PH60 LB 2ergHT
sFlfsenmeo eeflul L UG Gurgl (395 nm) @& SDHS UFmF BHBLTS eefllTHngl.

GFwevaufl(enm

ugFeng WenjQeuredl Lysb (Green Fluorescent Protein - GFP)

\’
SbGaurfilum  alsCLmflwraledmpbal (G266l 161 LNf&0%HHSHH60
\’

wruenl Smwishmeo (gene splicing)

QFHTHOBI LwedBs — WiLeml GPlwsHdHed (codon)
LTBBLD  CFU15H60

oymiLmidled sredwmermm (Arabidopsis thaliana)
é’awuéeﬂ@i@@w&a@@

SmILTIged HTelwmenT SHTeuFsHHled Oleus LM enL g60

o ulflweled GFP cpevdgmm oudbedimer Haly Goupl 6hsh mBHe0 Hlewewid STTewiH6l
(cofactor), yuemiaty eleenOUTBLB6T (gene products), OBTH&er, SHem  QUITHLS6T
(substrators) Gurmememey CapemeuliLTOD o1  BiBissTRSSmen  (chromatophores)
o auiLmaGl Baame GFP gm Waesdphs o ulflwed smelunsd GFwesoLGHBg.

GFP waepgeisd sis@Geaumflur  elsGLmflum (Aequorea victoria) ereignid Giggeved  Lefled
Bmha UfsH0sb0asIUIL @ UIsT@lh. 06 wipid cpeddp o ulfluwedsd GFP  wyuam
SlgHHY @ Wwyueml Oeuelium’ G opleliureny (reporter) smalwms LWETLGSSUILGSBSI.
Bz o2 ulfl o aujeismen  (biosensor) o (heutds  WOIBEIH  OUBB  euIgeUkIH6T6D
LWSTLI(B &S B

o ulfl wEHsTEsD (Biopharming)

(PVSEEBI  (HHSTHBD 6D DMPSSLILGL 2 ullfl WEHbHSTHSD el UWSTILITL BHETH
W@GHSH FTF  QUTHLEmeT © el Téhd  Juemll  Gumplullued cpeold  LOJLIEHI  LOTBBLOML S
STOUTRISMET 2 (HUTHSHII LWSTUGSHHIUSTHWD. BFH  “‘cpevddmml  Couenmewiend  I6L6VSHI
(PeVBFMB  O([HHSTHBID”  elemald SPWLILGSHBEH. SuieoUTer WHSSHINS SHTeUTHIS6eTNeI(HHS!
Bemal  OTHIULL®a.  SToujhismenr 2 ulfl  almaidbsoaiaens  (bioreactors) i
LWETUGSSHIH0 Baler o ullfl CaTHemI USHFHe0 DFHE (PeHPwHHad CUBBI  BHIBSHI.
LOJUED  LOTHBBOMLHSH  STOUIHRIS6N]  LWSILGSHHL 60  6UenSWTET  LO(HHSHIL LML Sener
OuBeLTLD. IBSHHHETLB : CuTSHB Dfld.

e uilfl euPsHmss (Bioremediation)

GHlp60  LOTHFMIHENE0 FHHD OFUIW  HIeHEUTTHT  DIGLVH  HTOUTHIGMET  LWETLBSHSHIS
2 ulfl aPSHMmGSHD  s@ILGHBEH. BB, CHTPOBFTMD  Hhey,  HLSB6e H6N
GureiiBeumenm 2 eien_SHw SPeysemen FHOFUIL EbHSH DiEWIGPemB UWLSTLGSSLILGI MBS
o ulfl afdSHSHD wewl, Bewdsly B SpBWABB BBHGW et sy,
QuLGrmedw Geughlw erFgmIBe, LFFH0PHTe060H6T Sievevd eueaiie_Gsuomamidber GUTaIBaMBENMB
HHSBBS). LI6L dBSHHIHHTL(HHeie0 SuwiBLiw LOBmILD bifl60 LWSTLBSHSLILIBLD
2 ulflaufsPHmeHd 2 SHHHe Lleaumomm:
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2 ulfl aPSHMmGHHD OQFweoLTI9BG  Gloed  FBplehisenTas 2 6MBTLG  Hlewamuild
Osmemsemwill (microbial population) LweTLIGSSHIH60.

SHoeumLIL] GCBOSTENIL  HIEL6VHI  augalemolil] Gl L Hewraulfl o 1 sl L e0semer
(Inoculants) OQasrewih o ulfl uPSHHSHD OFuiIFHev.

ugimngd CFmPleomI Ub - HTeugmibenen o uflifl auflGHHHHHHHMBES UWSTLIBHSHSHIH6L.

2 Wifl eufsFmGSs CEHTHOERIL LSBHBETET F6v 61BHSHHIHHTL(HSH6IT:

sray  aufsHmSHD  (Phytoremediation) - @ed  WISFBISHEM6N  STeUTHIBEMETLI
LWETUGSHSH FHHHBHD CFUIH60.

wehens auPsHmeHs (Mycoremediation) — yehenssamend CBTaRIH @60 LOTHBISHS Hen6N
HHSHPHD OFUISH6L.

o ulflanf a&mBEoI LwelSse0 (Bioventing) - Bg oubdmer  oi0evg  STHEBITLL S5
SFBfHGHD @  QFWeTGD.  BDHET (PO @GP0  WTaBISHHeler  FlengHeneusd
SIfl SLILEGSHS60LD.

o o ulfl auf sersalt Lfssed (Bioleaching) — wramissiulL GLmiseledmba SHmyaed
2 Boors napsHsemen  (metal pollutant) segasd Bewevuled  miewTenTulflEemenL
LWETUGSS L L 60.

o ulfl eanfl OumpsGsed (Bicaugmentation) - e@m deo  CaibOsGHSILLL
mlewienfwijsemen  Caliugear  cwpeold  FewseuemLujd CoussHHment DFHfEHF  QFUIUD
OFWeO(LPMD.

o guorsGse0  (Composting) — miewienlwflemend OQamanih H  Hheysmen 2 _FIOTH
rBEId CFwed(pwen®. @FH SHTeuJ euenJFFled@ oL QUmhHeNTs LWe6LIBLD.

Goujiiger  eugal Lo (Rhizofiltration) — mewienlluljsemend Osmewi 2 6MGenBHEHH60
I6v6vG FfIo CFTIOMIBM6T FlemdHHFH60.

Goujtier  mIewamulfls  smewi_ed (Rhizostimualtion) — smeuy  euenjFdlenws  GeuiiLjen
mlewemUifleeT  cpevld  HIeWILeD; BFH  FmpH  ewenfFF  @Gplensvdemen  OBTHLILIGET
epeolomsGour &G QUMBHL Sen6N GHMBLILISHETEOT SHITewIL LILIBSBSI.

augibyseir (Limitations)

e o Ulfl afSHHHH Wenpuiled o ulflwdlmsalB@eTenT@l rsFpISHEHmen WL BEW wTBs
SuwiguILb.

LTEBISHSLIULL Gl mselled 2 6Tem  GlpBlmevseEndh@ gbu LG o ulfl auflsdmsHs
CFwWeL(PmBEHMETS GBILILTE GFuIw (PIQULD.

LTERISHSIULL  @LHFHev Gufi  semaleomenr  GFweoumhsener  Ffw  Siemaileomen
(erBamHemeandel CFulsh Neren@r Leums Geuewi(hLb.

2 ulfl aPSHMHGHHD OCFwGSTS WWIueIl GuIBuiwed OFHTHeomI USHSHeT LweTUTH
LOJUED! LOTBBLOL[HS HleNIamUNfleamen o (HauTdd DIeV6VSH! HIHIEIUNFe gnl L emLOLIL|HEm6N
2 (HeuTdHs sab DHS FHmer GCouewriguilhddHev.
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o ulflerflouneir (Biofuel) / urdl o ulflerfl@uneir (Algal Biofuel)

urd o ulfl e erfloummeT Oevevd LUTE ol  eTewTOEWIUI  6TETMID  SIMISHBIILGBD  UTH
afleummeT QUL Gymedwl eTemTOemIUl 6T OFHTevsvUled 61FF FHyeu eIfOUT(HEHHE @(H LOTHBBTS
o &eNgl. OiF uTdsemen SiFHE BBNeVH OBTWIL  eTemtOemruIulesr  eLpeolIGILIM(HETTS
LWSTUGSSHIEBEH.  Coaid  urd  efleuTBLEeT  QUITSHIUTHL  UWSTLUGSHSLILIGD  CLPEOMIGEIIT6
wéssTF  Camend, &by  CurameuBplelbhah  GUBLILGL  SLBBEISE @ LOTBBTS
allenhGHaBer. SUBBed OCBHBSQUID 2 08 o e ObEmSsiQud uTd euenjliisd (Algal
culture) @m S JausHms Smawigueienar. SbdH euerjliy o ullfl e o BuSHHbSTED, BBHT
o uiifl e QLIT(HL_ 61T o1 ® BUSHHHBTHALD LWSTUGSSLILIGS MBS b5 ® BUHS
GouenmewIemDSGHL  LWSIILULTSH — Blevodmdpll  Lwelbssi@pa.  CurlflGunasrdsead  Ligmeis
(Botryococcus  braunii) 61601 ume QurgleuTs o _ufiflerflGQum(meiT sSwumfiiBe
LWSTUBGSSLILBGS MBS

urd o _uiflerflommeit

urdsemmed 2 ulflw enablpmer o Busdh (Biological hydrogen production by algae)

o uiflw emamlymer o BusbHdl urdsefled eeafl o ulflw  (wepuiled BIIeTEGWL  GlFwed
Weopwt@.  Ourgeuter  geflFCajsmaulear  Curg — SemmACGLIGwremed  Faranmiige
(Chlamydomonas reinhardtii) eeiis umdl eysflgmear CeuafGUBBIFBLH. BISBES SbHHHID
CamBsauLTsh Curgl elFCsjosmas Hawbalsd B MaBlJmel o BuSHHHEG LLTBISBS
OBEID sl gTadel  ..OUITLTSHamisE sLHULbHamer. (Fe) —  emaml CrmedGererd
CBETHH6T DouBeny SenenisHdHl MABL TN UL 2 BLSHS OFUIglaTme.

o ulifleuemd BT (Bioprospecting)

o uflifl euemb [HILEL el 2 ulflwl  epeuliGUTHLS6Me(BHH UHw alenev  GLITHL Hener
SMILMBIGHE0  BBID  euedBLOWILTSESE0  Su@G. 2 ulfleuemdb  BILEJEd o ulfleuTme
OameTenenuyb Gageomd. @0 2 6] WHBATLO(BHSH CoHTaimpid Quimbens LB el Ly
o6y BFHJ LSBT0 UHTULSHHBEHTE 2 6Teh] WHBeler lsHeo SemiGur SeuTseEnsHE
elelallsd BTG OBTHHSTOE0 &I UL (h LWSLGSSILGSBSI.

o uWifiQurmen Gemeitemen (Biopiracy)

Gxdw wyueml euemmseie g SellulL SUGUUTLL  Gupd  BHipeuemiseened
SDIGIAIGTRIGT6ET 2 auIenDUITe o FlenowmenJsehd@ CUTHIoTET DRISHITD DIGV6VSHI 2EMTHUILD
QUPMIBTIOEY DIPeYFTT CFTHHIflenD FLL BB MmBWTEHH0 2 ulflll QU mHeT O\FHmeiTenen 66t
QI WBISSILGSHBSH. 2 ulflll GureT O@meTenend@ TBHHSHT LIS LDEhFeT, Geaubl] LOBBID
Wasab matdsbd uTaws Siflfulear SiOwfleds BHBeuaMmEEndHE DOLWfes STUYFD BBID
s  (IPHHMT  DINIOULBHHIMeD  aUPRISILILL  FBuSHW  sSTUYFD. b eyl
2 BUSHHI CUTHLSEHD @HHW — UTHEVSHSHTET Hlenewid HeWIL SHHeT 2 6MBTL (HdHESGFWBTESLD.

Geublied 2 ulfiiGuTheit Gameitenen (Biopiracy of Neem)

@bHw 6T LehewF LB@ID urdheflul Bxmed  GpmTul  GeTmmevsemen  HUBLUUBSHS LI
apsefled GeubLlememud SiFHer eTewrOemUienWIL|D LWTLBGSHS eubHeny. GeulbiNes LIewTIL|SHeme6r
BhHWTHET 2 60HID (PIPUBID 2 66N SHBHEHL6T LS ha Osmemeny. W.R. &8yed (W.R.
Grace) aai3 o6wfds usiem G Boeeapn (MNC) 96iwfsds Gauenmasigienpud (USDA
- United States Department of Agriculture) 1990 oub Siewigen (PBUGHUTD BbS
omaas  Hmy =Ermiiw  stiyfiod  Poeuarsded  (EPO)  @f  amiyfio 2 fliod
“Dfs0sessiiuL B Geupiiy  (hydrophobic) Geuin  erewiGemuiuier o gaiujL e
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srouymisefer  Guwsd  gBUBL  CETuismens  SLBUUGSSHID @ OFWLPBHBTH
GamyuulLg”. Geubler yehewd eIHly wB@Id urdleflul  eFHTiy  UemiLsemen SISO
Qguieug o ulfll Qum@meT OaTeTemend@ @F TBSHBHIGITLLIGD. oolaid SbaHwiTserer
urgibufw opfleutengd Gmpiguied uTgIETESILUL (B, STUUFID @rsHad CFuiwiiul L g).

wehFelled o ufLiGuT@meT Gmmeitenen (Biopiracy in Turmeric)

1995-gb ouewi® SIOWfEs mebHW BTG STiYfleno LBBID auenlls GBUIH DieeeusLd
(United States Patent and Trademark Office) wehgmenr @@ &md BTHalwTs
LWSTUGSSHIUNSBE STULFMnW UDRISIWIG]. EehF6eT @HH U LDSHHETe0 Liewidemen Gousloms
GILILBSHHD, Lewl  HlIsemeT  GHelILGSSHaD, @(h L BUBbHSTS LWLIGHSILL (B
UHIBBHI. EHF6T BHHU 1DHH6MTeL Ljewidemen Gousons  GelILBGSHHD, LG  HIQLILIHEm6IT
GWILUGSHHD @ il WHHSTS UWSTUGSSLILLG auBHSBH. 1953-00 HHW  LHSHHi6!
BPBHHTO @ Fehdewsd &L Beng (Journal article) OGeefuiLim’cg. oiHe Bbs
LhSHNS @GP o eTengl. ey, @FHeT cpeold  ehFellerr O BTFel  Liewwr
2 UBHHMG LUHWHE060 6ILGHID, BH @b LHw HeniBLIQLILIEO60 6TaLSID, &bl Herm et
urybufw oflelest @ UG eaugID Bepueniorerg. US sriyfiion wBpid euemiss @Gluib
DIVAUVBHHMBTET THTUL b THHHIHHTL 1960 QUILISHOBT6TEMILLL G| LoBMILD &bd5ulTaseres
urpibuflw  oifley  UTHSTSSUIULLG. g o ulfll  QurmeT OFTeTemendaTer BT
1B SHBHIHHTLLTGLD.

urang) SfiFuled o ulfiiEuTmeT Gsmeitensn (Biopiracy of Basmati Rice)

1997 &b spewi(p QFuLwbuy 2-oub Gxg US smiyflow wBmid alelss@ns  Siealeosd
“uraing) oIfld sTeLeUSIB6T OBMID SHTellwmiGeT QHTLJuTen &STULfdme myed GLds (Rice
tec) ety QLEFTEN FHpIUTSHBES L0 2 flevwdamends CaTBREIBH. BFH60 “UTHWE” 6T6B
Cgmevemev  @bBipieuad WLGHOL LWETUESSHID o flewuld SILmGWL. GCoeid 6bHH  RH
SeolIBISSHmISHaTeT  almeanaTsd CHTAIBID almeosmen LWEUBHHIGH0 FTUTer 2 [flenioujd
SILBIGLD. FHTeuy CULBSSHID OFwemeowd @bs s sTiLflod eaupkigdBg. RiceTec—er ygHw
OIF  STeLUNSE@HD  FenDUIeL L6, HIFL Qummeller oieey, oifld  FHTelwmiseTe0
6161161616 2 _6ITeNSI CTRILITUBEND HITewULlS@GD aud(PenBHEHD BbHEH STULFLSHED DI MmIGLD.

@hHur @hs umewd oflF o uilflGsmetemenenw WTOelBg TRIPS @uubssHms siw
QFwed 61 GIBHHF QFSBH. BFHemmed 20028ud Spewih US smiyfliod  oiedieueusd  engerd
OLs PipeuasHLOmHE 15 o flenwsd Carmpeodamen FHH OFUISH. DIF60 (PSS WILDTS
UTerOLDg  6Telp OB SILBIGLD. ST  Hipeueld mFed OLd HpeuarhbHear JHHmd
‘g emevest 867" (Rice line 867) etetim wnmppllwgl. SHesicpeold @bl LTedd  Fohdhd et
CoualBT. B gBmILSHEHTET 2 [Flold UTHISTHSLILLL ).

2 ulfesmPeopi ualweler LweLTBseT (Applications of Biotechnology)

21 BEIBBIwNNge Wsad (péhalwiomer  Lweur G GaTLjymrw  Sipflealweoseflsd b
(WpeHIWSHeUD aumiihs SHeos 2 ulflOSTHeOEIL LTG0, B B UTDEMBENW 6 LILIGDIGT6N
(empuied GFeall [BHLOSHEG6TeN @(h BLOLUSHGHHS BHENBUITGLD.

2 ulflesmbleom ualweder LweUTBS6T GouenTemientd, W(HGHHIOID, GeD, aueld OCFHTIHe0H6IT
Gureii v HlemBHeled OIHHITS LWETUIBSH MBS

Obs ofealwsd UGN LIBBSH SHTeUT eumdHamenl Gupeugk Bureais oIFHs  WEHieiern
alenereysementl QUBBIGTENSI. THSHBHISSTBHENTS LOJLGN TBBLMLBS LiheHd (Bt — umsHs)),
aofld, sdatefll, ymaulemev, @mell. .Llemeu], o (HeweNHHIpmIG, outenlp  CUTaBaBMmBES
GSBIULIL6VTLD.
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Gouenmemt  LUITHeMN6L  BHMENHOBTEVE  IHTUHSHIMID, BmIdSd 6IHILS Hetewo  (strees
resistant), GmTul aHJYSHeTme  CUISTBABIBS CHTEIL  QUMBHMET 2 (HaUTHESH S
2 uNfesTHeOmHIL LUSHH 6T WHHSHTET allenernea] SLESLD.

welsiseflsd Beargeder Gplutl B Crrevw & GFulwed FCaTemevedW LWELIHSHS LTS
Beiidedlel BEBID ATHS LIHHmSP 2 (Haurds WHHHa o ulfl amhleoml U OHTHBFTEN60H6T
LIWIGITLI(H & 6318 60T.

o uWiflesmieomp 1 GamhBaTensy  cpeold  HBLILF wha  (Vaccine), OprdHser, o uly
THTUCUTHL&6T, LT &TIHS SWTfllyseT, utemmise (Beverages) Guiaisaubens o Bugs)
CauiwtILGEBS).

o uljOsmfsomiLusHer cpeod o ulfl  Heveusensn  (biochips) oglienLwms  GamemiL
o uilflw semial 2 (Haurs@GHeo GLaIb @J FTHMEIUTEGLD.

wrugm GUTBUIWEd WLILUED MBWTEHHMEL o 6o SHWH; SHa UenJl (PIDUHSHSH HBet
Oupmp  (totipotent plant cell) smeuy Ggedemev  miewigUTf  BohaiLLL  (pedBUTeD
SLBULUGSISLILLL Gledled SHTeuT BHHeOTHHSD OFUIeISHTEGLD.

o emieydh OFmPBaFTEUTed evenLhedenm (Spirulina)-eweull LWEILGSHH Hell CFed LIS
OUBLILGSBSHI.

BIewILmD Hlemev euenfdlensll GuImL HeT, o ulfl o gmsel, o ulfl Suguilfls osmevelser,
OETHHeT CuTepensy 2 BLSHSH CFIWLILIGSBS.

Glpevsm] o ulflosmieopl ussBsTs, o ulflssirer oyBmed (Biomass energy), o ullf
afleummet, 2 _ulfleufl SHmpssw, STauy auPFH(HSSHD CUITEIBMmEN 2 (HeuTdhaLILIL (H6iT6T6T.
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VG — 5
FTUSH H& eUeTTLIL

o grauyl YCym GLmiienmerdl &eiT, GlF6eLH6T, HFFdbHel SILLH 2 MILILGHMET DeUBSI6 EUIGOLITET
Sle0eVGH  FTHMIIF  Geled  Bmbal  UINH05GHHEF  QFuBemswTer  GDbHeneouied
QUGTIT&HFH M6V & QUL 16U CBITLD. Bemer Bgmzhement H60HSHI6L SHTeUTLI
yGym_GLmlenmerOL_HeiT, GF60H6NT, HFSH6T LOBBID © MIILH6T UL 6TTRID DIMLSHSLILIBLD
(in vitro (evsgden — aewewty [/ Gamgmer @wruiaist) @m Sl Ufeamp  @GpEw
BHTVHHID, DL HHID S BLUUBHSUILL L GHLDBemevuTed LIe0eOTUNTSHSH6u0THSTET  HTEUTRISETTSL
CUmSBLmLEBSH. Ha euenTly Opmhed HILUD ouewis CBréadled HTouy o BUSHH
wLGUSNSS  STeuy  QITUIFHSEPSGSD  LWSTUGHBSH.  SHTeuyd Ha  6UenTiy  LOJLIgw)
IBBUULL  HTeUJmISeT6T  LEHHATSSSHH0 HalTHs (PYUTH SHAIWTH  LRISTBBISBS.
Bz HlTHa, SHTeursdh Ha euenmiiler Ffev (WHHwl vweUTHHTS SIfw SHTeugll CLHSHSLD,
o wigy (elite varieties) greuymisefer UTHISTIL, deuFed BB SHTeU 2 BUSHSH, LOILIGDI
auendanp  (Germplasm) ungisnssed, Osmpamameouisd GremiLmd Heneo euenTFfems
LmBBL CUTHeTHeT 2 BLSHS BEID L6y 2 6Tenel. @beHL UTLSHFHe0 H& euenTiiler eugeomyl,
OamPed mILULD, euemd, LWSLTH BB SBEEYS LysFfamarsendbatear allflliLjeTe) Sduler
alleuT gL ILIH 5 eTmet.

Ol BTLGS Sreugalweort &Tlelll GamumGsuewil (1902) WL SUHSGH FHWET HHHMDH
(W&TOWMPHSTT. GCeud SjeuT euenTiy o &HHe0 Geollwd U uyfwb HTeuy EemeoullenL g
FHa Ogeosmenl LWALGSHHF OCFuBISLTOT  EHP6U60 HTUTF CFeOBM6T (LPSHET  (LPFH6VIeD
AUATHSIL  CUBHSSWDLHSH OFeOSBMmET LWeUGSHHEF OCFLUBMBWTET G600  SHTeUTHF
CFELHMET  (LPSHEN(LPHeV60 GUATHSIL COUHESLMLHSH OFeOBMmens S ball CUBMTT. Seul
FTeuysdh SHa euenmilen HhHeSHWTHD SHHSULBGSMITT.

Fa eueniiesr SglienL & OBT6ITMSB6I:

® grad Ha euenTidler SgliLenL s SHHSHISDHENTEUNT (LD HGHHHB6T,  CoumLmBmIsHeo,
RICauBILTG DML FH6V, Couputh BHHe0 GCuUTETBMEULITELD.

»we a5653pa (Totipotency):

o yiwed FBelidenend  OCamemi(heen o ufHeTen  HTeUFF  OFe0demeT el (HEWIF6V)
o _SHHFHe0 aUeMTHGD CuTghl Siewed (WPWSH Helld SHTeugonsds  euenTFdwenLujd LewrGU  (pLp
AHGHHHMET TSI ILIBLD.

GoupiLmBpIHev (Differentiation):

® Ogezmaied 2 ulfl Geauglulw wBBID el WIBBRST gBUGSH DleuBemBE FBUiLITe
Sl Bpd Usniulenet GoBolsTeTend GguIgHev.

wEBugpLTBpIHed (Redifferentiation):

o gizaBal GCaupurdmdm @ 660 Guwed GCoumpuTEB® BOEBTEH CF60eTS  LOTBBLOEML FH6V.
dBSHGHT (H: oal'LF gHFH o2al &HH60 Cxeved Faaleadl OFe0amBIBET  (PLRHBTEUT
SIMWLML o (HauTdGD SHmer GUBBIeTenens LOBIGBILITHBISHED 6T6T6VTLD.

Gaugiumgpszev (Dedifferentiation):

o (pFHTFF SwLHH OFeoFeil  ewIBD YSGHIHauTs omsids  Cxeverd CuTEB  Hlgiemeu
2 HouTdGD HawsFs GCaupur® BWHHe0 6l  DMWHSUILUGHBH. 2 ul[meTen  HTeuFdF
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Ogeompeier, Sadbseiear GCoupuThpidbd, GCaupLmgsHHeId o etenmbdl @  Cayd
STEILILLLT60 Sienal (P hSSGHHHMBeT GLUBBHTHS SHHSLILGBLD.

sreauydh Ha ewenimy (Plant Tissue Culture - PTC):

FHTeuTdh HaF  euenTly eleiugh puIe] Sl F GFTdHemer eueTTlL (PedB WBBID  HlewTeuiiT
pHBHW  Heweouled & euenTiy o HHH0 GOHID HTOUTL LIGHHHM6T  GUCTTHHED 61601
QU WBISSILGSHBSH. BDHOSHTHOEILLUF  CFwed(penB (el  DigliledL.  OBBI(LPHBEHmETS
QlTemT(HeiT6 gl

o Bxpemeuwmen SHTaUILILGH Slevevd SiHer Lflamm Gxitey Qeuwiwiiul @, ey &7 2 6ol
UGHWedmbHEH LIMH0sbBHSILGSBSI.

e Bz SLAUUGSHSIULL SuBLIwe @hbeneoulsnid, euedFwmIGSIULL  Caugdulul (2em L
oam_H1D) @GLeVevd LFTLORSSILIGSBS).

Uflanpl eteiug CHTHOSBHSULLL SHTeUFHnd 2 (HeUTdHGSMBE 6UTTIL 26 H&HH60 meUHS
aenThad CopemeauliBd SHTeuyd SHa.

STUTSH FH& eueTTLLIBETEN SIQLILINL. SLUI6US 6UFHIBH6IT:

FTeugsdh Ha euenmiliBEg Spuleusd Lleeumd augFHesmend OoTeanghdd Gouemi(BLD.

HEWIWIMSH — HEVAIHEN6NDH — H(PUSBSTH  UFFH  LBDID  SOUBMB  2_VTHHIEUSHBEHTEN
Bleweniensy SIBLIL (Oven) eugs).

HOaRSHS Hevest (Autociave), sevslgrefw Syma BB PH WBLLGLET gwniguws  eueniLiL
o b HWTTILSBEHTET DienB

BlewiguiliT BéHsUIULL. SenB: BFH @ FT0SG STBH UTWley SienlLD, o WTHB6T HISET
smpp  (HEPA-High Efficiency Particulate Air) eugliumet eemenpssliuBlh  SipHHs
sMBEBTLL 9@l o sfener. Geumpler  Geuemev  HleWIaUIT OIBB  @H  GHLDEDEV
9 (HEUTEGHEUSTELD.

auenimiy  eudd): Uflaam  euenmiys  @muled Gurdésiu @ 22 - 28°C Geulu
Bleneouieid,24000 euderd eflFOafealend,8 — 16 wewil CBID @eMSHTVHBIMHIMID, GFBHSHTLD
60%RTILSSHHVID UTTHSLILBSBS).

FSTaugsh FHa eueniiiled SiLmdlujeen SjgliienL g CHTH6OBLL (Lpenm:
BlewiguiiT Baasb: (Starilization):

BIWTIEIUIT [HHFBLD 61T 6U6NTLIL 26Tl &b, eUeMTlL Hevaiisel, Liflanm GCumremeumnsledmba
HmlewTamIUTTaenTeT LTl fmsemnenud, LehenFHemenuld HEHGW CGHTLHeOHIL LILD.

1. mlewtgulit pésiu’ L Hevevenwl LITfGHe: UinsF CFwLBems euemTLled [HlewremuiiT
BHEBLUIULL  Hlemevenwll UFToMebsll  LNemeuhd  (LPewmaEeT  LeTUBBLILIGS 6THB6T.  &eusTewlmigd
BeVIB6T, DBEHB, BHDH, DIMMHH 2 LISJWHISET SpBlUlene SHetann(psdhaevaisd 15 psi
(121°C  QauliuBlensv) SIWHBHHH6e0,15 - 30 PO msEnsE 2 L LBGSSILGABH  DisL6vSI
70% oe0BaBTelsd HOOTHELILGHBS. Bmdd CHTLTHS GeuliLepl Laid @GefiTeldhHend
HOLOUBBI HlewamulThead CEFuiuliL®Ga eser.
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2. euenmiy Slewp  HlewamuiT BHHHD CFUISHED: (PHeJed Hewy LOBMID FeuTsemend  Gamiiy

Qaremipd LIBg 2% Gamouud maniBuTEGCaTamIL oevevd 5% aHHwImed GCBTawIHLD
&apeu  GauewiBd. FTBHHE SMHBm uTule] SepuieT Gumurtny 95% easbmeammed OsTewi(B
BlewieUiT  BHésd  QFwwiuL  Geuewi®d. Ipg 15 PULRsEhs@GL  UBLagHtd SHT
alFFBE 2 LuGHIIUL Geuewi(BLD.
o’ o HHMS HIHIEUIT BHSD CFUIHED: eueTiL o6 D CBTemI(BeTen HeuIewNTodh
Hevemenl AL o MlehdTH LSS SIevevdl Llenmervigs GCaTemi(h ey, SHeinenn(LpddHs&H606 60
15 psi (121°C) & 15 - 30 P FsEprse Hewaull Bosb CFUIWNILGSBS. STauTdF
gmmyl, eeul Lliesel, SIOCam oiflevmiser WBBID aBrTCrsiseT udwemen 0.2 pm
Flewem el LpswLwl  WevelBUMT Ul ly auPWTEF CFaSISIULH  HlewamuiT HoHsd
CauiwtuGaslemser. HlewapuiT BHéeHw FFBHEG STBM UTUIe] Siempuiled HliewremulT Bl
QUATTLIL] 261l &HID emeudbSLILBHIMBSI.

Wflanpib@ HewiamuiT BéHsbd FUISHD: Hg eauenTUIBGU LWeTUGL SHTeugll  QUITHeD6T
WHede0 BAGB GWTul Biled eubd HlewaUNT BoHsd CFUILINLGHBE. DSBS L6
0.1% Owiefs &Cmmamy®,70% olvsanTed GUTEBIBMMBL LWSTLUBHSHS  bHliewTamiuiT
OBB  Hewevuled FTGHG STHB®  uTWley Sempuiled  yUBLuFly  HISIEUIT  HéHSD
CEuWNLGEBSI.

oan 1> Fwfgzed (Preparation of Culture medium):

SHla  euenTlledr  Oeumnpsl, eueniTiy 6L SHHAT  mBIH6T, SHTeuy euenTFs  Fllwsbsser,
Qeuliumleneo,pH, eefl  wmpId  FpOUsSD  CuiaBaBBL  CUIBIHSI SiEDWUD. 6hHSHS  Hell
o6 _FH(PD SIMASHHS SHTaUTSH Haaledl o FHbHSH &b o HbhHeLev. Ha  aueTiTlL
CpBl(pomBsCaBLs HGHS oL 2 &b SHWTTesULL (U LweUGSSILGEBSI.

MS e’ em &b (WITedd wLBBID evdmey 1962) FHTeugsd Ha  euenlifled GUTHIeUTHL
LWSTUGSSILGSBEH. D& HSHHS MeUL L Lol6s6T OBEBID anTTéLTEISEHLET HSGHHSH BTTLIG
(pUEIBMETLD  QaTewiBeener. MS om ssHmad Halrsh sSraugd Ha  euenTiiBstes BS
oan s (CawGUMTS @Gupalerm 1968), quil em &b (uil 1943) P& e &b (BL& LBBID
prE 1969) Gureisemey o sitenel. @ L&D HL, UGHIL SiedevdH BT  Heneouded
BHBHeUTD. 261 SHMHHSH HLLUILBSHBHSBSGHD npod SMyeniwiTer DSTT CarhalbBSmaEI.

SIBTT: oal &5 SWTLLTd S BemeolubsHausBEe UWLGLGSSILGL &Led uTdselelmhal
(sea weeds) demLsgb @m dbseorar WWFGve (mucilagenous) uTedaTsETamIBSEMTESLD.

GUGTTITLIL] @LP6V:
pH

e Hipbs (Wwyalmeall OUBUSBEG e a5 pH e 5.6 wssd 6.0 eaumy meudss GeuamiBLb.

GeuliLBlenev:
BsuaenminiBg 25°C + 2°C Beveowimedl GeuliuBleney 2 &HhHa!.
FILUSLD BRI eflFOFsieay:

e 50 - 60% Uy mICUSUPD, Gsmymuwioms 1000 euderved, 16 wewl  gelldETevh I
QUMTUILSBGHS CHemeulILBa)6iment.
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SMHBCBTL_LLD:

o QGarpmend GWTUI eLevdk  GBHmeuuled STHBEBTLLLD FHTalwms  GaIbHUler  epeuld
CEThHaLILGIBH. BF &SMMBW  eugslly  cpeold  HIWEUIT BHHSUULB 261 &g 60
CFISSLILBSBSI-

Gaxeverd gemiLLILBHe0 (Induction of callus):

® QBzoved : BHMHOHBEHFBLILLL Benev, Hewi(h, HpmiG wmmid Geuflear 1 — 2 G5 Crrul &Slpd
BhBLILLL  Hlewihaeflar fgnpiser oubemila dgmBHeonsd BFTosiiul L MS o' L& saygaied
meussILGSBE. @emeu 25°C = 2°C GeuliuBlensouisd 12 wewil Gpyw eefl wBmd 12 e
Gmyb @meT eter ompsl Mg eudbslLp Burgk GFed LMl  gmewi il (BU  Liflannslesr
Gupuriiied Gmeverd euenTdd HeOL COUBIBBSHI. CHeverd eregH LUl F GFTHME 6GUGTITLIL]
oiM_HHFH0 HTOUTF OCFLFHET DILVHI HFHHETT (BWMBB GUTTFS QGLD.

MS ((prmedd), ebgngd 1962) o S5 FnpBIS6I:

Queptd 2am” L (1 Guirheias Bwmeiwd epl G (NHa NOs) 16500 /e

QumLrdwid enpl Gy (K NOs) 1900.0 1081/ 60
sreodlwid GGemmeng® (CaClz. 2H20) 440.0 108/ 60
Quseatdwibd 6. .Cul (MgSO4.6H0) 370.0 W&/ 69
QuriLrdwid enL enaml geger . .umerd. .Gul (KH2PO4) 170.0 58" .60

Blewt oer” | 1 QUIT(HeITHEIT:

wrEsetead Feo..6ul (MnSOs. 4H20) 223 1081/ 68
aHHB1aF F60..CuL (ZnSO4.4H>0) 8.6 108/ 60
Gurflis onflevd (H3zBO3) 6.2 108/
QumLrdwid oBwreL® (KI) 0.83 &/ e

Aflw ean’ 1 (1 QUTH6TH6IT
Gamouid wrediGLL (NaxMo4.2H>0) 0.250 &/ 60
sluyliflé gev.".GuL

amaymeaunsasd (Embryogenesis):
® GBmeverd OFeLFH6T CouBLTHHEHHG 2 6TeNTd 2 L evdh HHHBMENT 2 (HeUTHGHISIMB. Dener

amhayhdse1 (Embryoids) eeniu@n. @bss Smebhobamen Hienent euenTlIiBEg o L LbGHSH
bBBIBsseT (Plantlets) o Busg GauiwiiiLi@alerme.
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Monsoon
8th_Term I

NG — 2

QUTETNENEOU|LD  SBITEV5MEVUILD
SIBI(PSLD:

* FTOUHML BQUIBMEF GbHeeoule SigliLmL S FmBIFHeMeD QEBTIGHD. B&H HevsHGHTBBLD,
LOGTEUENSHHET, BUBMBSH — HTOUTHIBET, @leVmIGH6T LBBID  WeiHTEemen Guujd  GLHD
B1EE5DS JBUBSSIBBSI.

SODHTLIgeL o 6iTen STyl il LHear @ Ffw  Sgmogsded, G wrHd,  WHSHT
STl W alBwenpenwt S Ib, GHOBLUSHIL@ID WS DFFwTs CHTawiLmgdh CoTem(h
B HSHGBTET. iU  GILIGLTIHHID LHHHWTED DT 2 DL DUl DINIHBT6T.  Dl6UEHENL U
SIDT  CHTMLSHHTOSHHMBE gBBM o _ewieutel  Hehd), BTCWIT, eTeUlFmFFTL,  HTLF6ul
GunaipeuBemBsH ST GHLHMBHES 6ULHIEGEBIBETT.

yelufeir euefl LOGWIL GULOTENIEHI GUTU|SHSHENTED U6 LIv DIBdHEGHIMeNnd CHTRIL HTGLW. @G
yalemwd  Gobaiemengl. yaluler wmjly  elengulemmed  eumtwdseament Ualuled HdP
MEUHBHIDH CBmeNEM). BFe0 78% »BLTmeID,21 % atBenImaid,0.97 %
oifiaTeid,0.03% aniuet el udbmevBd 0.04% 1BB  aITWGSEHD  WLBEBID  BITalub
9 _GIT6IT6OI.

9165 G IHHHL Hwm eratueuT BupFleomha s BTLIQED 2 6Ten DLHEITHEH  6TIMID  HBT&HH 60
ST GBLUSSHIL 6T uFSBBIT. SleuTdHein GCeLFL emL, 6UGISHINIWTNL, BB, SHTevens GCumeis
DO HEN6NT  DIGWTHBHIGTETT. DEUHEDLUI DIDIDT  DieU(HDBE), FTWILalF, el ed 2 6wia], 6lEhdFLie,
agamm  GCuTes GLTET 2 606 6UMBHMEN  DIONSBBIT.  WHHT SH(HeOHIe®  allpTeneud
GolliTaTevHSHeID, SHWIT S(HeHIoerd allpTeneld CHTENL SHBTe0HHID 0O\ T6wTLT(HE GTBEIT.

o WHHT, Hwur @Ameurmd OeusiCGoauprear Semysh GCameanddled GeusiBGoum eUmMBHWITET  UTLDSHEND
(ommenu! GLoBoETeTE GImBeTT.

B5BE Sealmselar OeuaiGaprear auTelameoBul STIauILOTEGLD.

STevBleneolld euTefleneolld LOBIHEIML W OFWICOLT(HH6T, 2 _6wi6]  6UDSHDHEI, DML (LHEnBEEIT,
adld@  aih, OQFuud OFTeoser, GCeuenmepiend, &L6O UwewiD, el LIgdHHed, Haier
Guna@ardHad BpId BTD elemenwumB CrrsHHer WHID HTHHHMSB GBLIGHDHID IBeT.
61eiBou  eelGEUT(HEU(HLD euTeNeneL LBMILD STevblensoll UBPw Sflensy  CUBMI(HEHHGeueuwT(BLD.
AUUTLLIUGEHUled eumeiensv, STevpBleneoule o I Sdmmiser umpl ulBumb. GCweib Siemeu
eelauTm  alGHaUTPSMme  (PdBUId  HTHEHMS  gBUBSIHISSBT  eailensS LM
05 MhHHI0BTETGUTLD.

"Climate” eteii3  Qamed  Hewernom  eteii  UewtewL W HCrHs  Gombuied  BwmhHal

CUBLUL L STGLD.

#ewen@or "Klimo" ereiipmed sflifled aruieGarewiib(Inclination) ety Gummer.

autesilensv (Weather):

o amafleney 66l @ GUUILL G SHar  auafiwemieuhdHed Hevaybd @Gflw  Geue&FFLD,
Geulid, Guwaseapl L, &MBYST  HwgF, SITBBUSSDL FILILSD,  WWPLGUTHe  LBBID
LIBanpIEele  HeTtenodmen GBIUIUSTGD. aUTalens0 GmISUl  STeolomet e BTGeT, 6
aumg@om  oleevdI  @h  THEWT  BLESSIQU  Hebmauds  GBIUUSTGWD. Gsld @&
CrreHdme Grywb, STHIMESG STeVD @H UHLSHHBGH6TeNTEG6U  LOTBHEIQUIZI.  HTEn60UTED
amaleney Ggefleuter aumarba L6l  GeuliLwrsad wremed GBIsHaled, GCEpl LSHSHIL 66T gnlgul
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LDGDLPULITHGYLD B)(HbBDHIn BILD. &CxBumeL aUTeTlenev GRIIEEYET:R) GeMTTEHaLD,
BamemLdamevdhdHed GeulILTSD G (HEGLD.

BOWeL FeoT SDlgddly “BTIeMBU  HTEVH ML OIFAID HEIBTS 2 6TeNHI~ DleV6VH  GLOTFIOTS
2 itengl” el FamleuenGHd CHeTallIul pHeHHEBTD. ML DIHFmBB  HAUBTOIH. DSBS
UFHeors “Beempul  auTelleney [HEIBTES 2 6TeNdl  Slevevd Gomgwns o etengl  61aICB  gnm
GouewiBld. BsSIemBUW  Teumalleney HPHND T Gl FnBIFSIBTTHET. LMD STV  [Hl6D6V
ONHmS  CIHIW  FapleuFHlevenev.  (61.HT)  @eitemmul UL LILpbG  elemenwim B Gomgioment
aurelleneoullest SMTTeRIOTS eHa MeUBBLILIL (HETETGI.

asmeBemev (Climate):

HTEVHIEM6L  6TTLH @(H LUGH UG [HeWIL [HTemenl euTeleney FJmafenwd GBUUSTSGD. B
auell  LDEWIL LSHH T auTalenevd dmmidemer FITaFf Hetenloulenal HeWIL HTOLHHBESG DISTeUDI
35 QU(HLBIBEDHGHE SIS FmBIUSTGD. STeUHeneoUleT FnmIBEHD LBBID  euTeNenevu e
FBBEHD RTCB GD. euTallenevenwill BGUITEIBI HTEVHINED SIQHEBIY LOTBEHIIQUIHI DI6V6V.

STEVHENGMWIU|D suTaTaneumWULD S BUILGHSHFIQUI STT6RISH6IT:

Glwusasdisaier LBGGHTewID, Gfw eeflluGd GpBIb, o wryb, B WLBBID BT UF6eIe,
SIMOAIL LD, LDMEVHOSHTL TH6MeT Hewg SiwLoa], STHBBULSSD, STHBHMI WBBID &SL6O BHOFTLLLD
Curapenes @iLHHGT / ugdHular [/ ICHFHHET  SHTeLBHEMEMUILID,  aITEN6VEMULILLD
STOTANHGID (PSP STTeNSHeMTEGLD.

auefluiwied etedigl eumediemevuileir Sipfiaflwied Lifleur@Lb.
SHTeVBlemeuUILIE) 6TaTLIGI BTevHlenevuien Sipslalulied
LIMeum@Lb

yalGsmem eaugeuTargd  HeoTed Lelullesr Cumurinisd @GfwssdiTse @Gy Fms  alipag
®evemev. Ualulelr  Simeull UGHBeT  Gflwepienw  Fruleumesr  &HTHmenl GBI IB6I.
SIHAML QMG G OCeuellFsd GomBauTaCaur oleveEH @eveumoBeom  BHULISTED  DIRIG
Wasd &b Gl Heveydmgl. UwsHdw Crensemwd amplujeien LG Heie0 EMdbsd)THel
CFRIGHHTE Al(PEUSTED DG STEHENEOWTRIH WHaD GCeulIL(penL WSTHD, &6eTaTeo6LD
B0V SHSTEHELD 2_6iTeNgl. GeuliLmplenevUTed gBL®BLD ormmhigsGer
BCIMT L HFBSGW,.STHBEBT L HHBGSW  STJE0IOTS 2 6iTener. OeuILSSTBBI  eUATILOEIIL 605860
BGuwed CETEaF OFaeuHTL SeIAILSHHEO STBWIET DPSHID GHMBAUTS 2 _6TeNH.  DIHENT6V
Gofitemmn yaldd SimeSGoCw smdlalBaamal.

STevhleney LBEID euTafensoulle (LPpsHauishanBIseT:

GeuliLmpleney, MW AIDFS), STBBLSHSD,FIILSD OBBID STHBBI UFH UM  SHTEUHEmeV  LOBMILD
aurelemeoullelr (PSS FnmIBH6ENTGLD.

Qeuin Plemev (Temperature):

Ceuli  [Blemev 6T, 6UTENEMeL LOBMID  HTeVHEneLUTET (LPSHBWIDTRT Bl QLGWD. Lelub
SIFHe el WwewILeo(pd Gflweiler Oeulil s@HiTaigFeored Oeulild ienLSleiper. GeuliLplemev
el STMBled o 6o GauliusHer Slenevar GBILILUSTGWD. STBHBIeTeN GeuliLwTerg @flul
sFTaigeomed LU BHLole euafloewilev Hewpenwiujd FpiHeney SFATbHleTHIeNeNSH.  OeulILILDTEIH
yaleww eubsHemLujd HHTaiFHa STe0HmSL GUTBISHID Ual OGeuliusdTaiFFeler oiemenel
CUTBISSHID Oeulid BL HHBGH GSL b TBUGHSBH. BSBEG SMjewid Lalule @uisbsmiseT,
SaIGBd, Gflwemer elevd aIHFHeL WBMID Ll DFHr FTule|d SHETeDD SLEBIULIGTITEGLD.
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GeulLBlensv LomedT

o Qe M6V, FJLILSHHET DieNa], ONITH, HTauTsHe0, CuUTHe] SdeuBer SieTeseied
BIHESEDS GHUBSSIBDE!.

Gfw  sgiTaiFaseled(mbs OuUBLUGL Geulin  SBBeL  apaiml  auP(penpHeiled  Lalenw
AUHSOLIBH. Sewal Geulil sHT afFsH, Oeuliud SLHHe0 LOBBID GEUILF FeveId SLGLD.
yalulesr  euefloewieold, @Gflw  sHTaigemer ol yal sdHiTaigFeomed Hrar SiFHs  Geuliud
DI HBG.

Ceauiupleney  QFRIGHITHAID  SevLiol Lionsayd  CoupubBamag. QeuiLib LOTMILD
ORI VHFH, GeuliuBeneowimergdl 1000 LT o uyHHBE 6.5°C aam  oemaied
Ceuliupleney  Geombds OCaTamiCL  OFe0dBaH. BFmen Oeulll  Gemmey aiFHld 66yl
SIGNPLILIT.

GeuliLliuyeuemney STLOTENSBEGLD SHTy6ull&Hei:

o 9 sCremwsd, o Wb, HevhHear SHetemd, &Le0 BHOITLLL, eaisb &mmpl, gfey, Smullb,
&Le0e0(hbEH SHMID, BUBNSSH STOUIHISET, Wewl Sdwemel  GeuliLliugeleney  UTHHGLD
(P& WIS 6007 BETT(SHLD.

BleveUemILIL MIHeTle0  euTellenevd Fnmibeilen ULFeUMeVF &0 Dleneyd GCHTL(H  euedFULLD
cpeold  STemLSSLILGSBSH. FO  Sleeyds  CHMB  6lILGH  FIO  SleNeY6TeN G MISHe6TT
AwenlILGHTGD.  DHCHTHH6NT  eauTellenevd  Fmpibellar  SglimLemuld  CFmewi(h
9IemeHCHTHH6T OeuaiiGoup CUWITHMNED DIEVLDSHBLILIHES GBI

281Gz (Isotherm) Folaulig Camh

mBsmdengd (Isocryme) gynafl FwoeuliLplemeosCamh
mGBsmese0  (Isohel) g0 G OeuellFsd Bam®
26608t (Isollobar) g0 STBBWSHS WIBILT_GS Gl
o@amuim (Isobar) g0 BTBBSHS CHrb
2Csmenant e (Isohytes) Loem|puleieyd Bsm®

GeuliLBlensoenw SienalBFHe0:

e GQeaulupleney 6LGH @ GBI L ST O] STBleL GBIUILL CrriHdled el LGaBE.
Bz OQgeodlwed, utyeiatl  BE@ID  OCHevalaT  DieTeysenTed el LILGSHTGW.  6UTENem6e0
SLIUTETTHET  QeuliuBlensven! SleNdhad  Gleulilomed, elleaIaEIFar Sy  OeuliLioTed, LOBHID
GOBHIULF  9IFHS ULF Qeulilwomed cpeOpld HewISHBAMTTH6T. GHflwd sHiTseflelmHbal
yel Oumpdleam Geuli sympeorang OeauelCupideam Lal sdiTaiFeomsd SEsILGHBSI.
auerflemiLeuld  Lelsdlitaigeored GeuefCuUBBIDL Oeulingsmed LiBussd 2.00 wenfluledmba 4.00
WelSGeT DIFHd OeulILwemL SBSHI. DLEMSHWTEL HTACHTBID DFHS ULF OeuliLpBlensy LIBLSED
2.00 wenluledmbg 4.00 welld@GeT LFauTdBEH. GmBhH ULF Geulipeney Sigatenso 4.00
el(PW&He0 G o FUSHHBES (WPeil LHeuTSmI.

Qauiuplenev aiFas (Mean Temperature):

o T BLHHL 24 wewil CHISGHBG6T Hevayld SHIHBULF LOBEBILD GHOBHSULF  GQeulILEBemevdHELD
B Cuuyeten  FgrafiCw GeuliuPeney eiss ouaw. (87°F + 73 F) / 2 = 80°F) @m ®mrefsd
DML 2 FF OeauluBlemeud@d BBID BF Oeliupemevd@l SenL Cuiwjeien GeumiLm@h  Seor
Geuliuelwimig) oleveug Herafl Geuliupeney aiFdH eTIILBLD. @(H EUTgeT DIHS OeuliLDTedT
Fyngm  ISSHBGSL GHoBhs Oeuliwrer Fyrafl LISSIHBSGHWD L CuiweTer GCeumLT 19BE
oewi® Geuliuelwimig ereirm L.
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e Gauuplenev uFaumeLsF FOeull GHTBH6T  (P6VID  HTEWIGVTD. &FIO  ieMe]  OeulILbHlen6vdH
OsTewIL Bl mSeneT SeneniHdl aUenJWILGLD SBuUmeard Carhser Fwbeulil CaThH&HeT SGLD.

yeluiest QeullLl LDGRIL 60BIGH6IT:

o yalufer Gasmem eugauBo GeousiGoum G misefled OeuaiBGoup GeuliLmlenevedwill  CLUBIIHBE
SIS DMDHBSHI. DIHWT QUL WITH OBTeni® Lal cpaim Gleuli D6 6OmRIGETTSL
Ll asliul BelTermet.

Qeutin wewiLevtb (Torrid Zone):

e AIUGYH sLs Crmads@ld, WWHICIMmEsGH LUl uGHunGb. B Gfweal W mba
CFmIEGHHTar SHTHmenl CUBIISHTEOD HFHSULF0OTeT GeUlILGHMSL CUBISBSHI.  ELDLOGHIL 601D
GEULILILDERTL_6VIDL.  ©IEV6VG] SIUIGT LDGWIL 60D 6TGTIBILD SIS BLILBEH MBS,

s Geuin wewiLevdb (Temperate Zone)

o aL sy CamaisHed HLBHCTMBHESID, gyngaa ajl_l_g)ﬁgn@w AL UU L UGHWTse b, g6
)] @asrrfmg)gp%u EICIMBHGLD  DIWILMTYSHST Il LSHBSGHL LUl Ll  UGHWTs
SIMHGIeTeNH. BFH  Gflweler gruieutend sHieemen GUBIUSTIID GHiw  sHTseen
UBCsTemid  HiHouSHmd CrrealsF OFsvevF GFevev GHBHBEHI. 6aiBeu  @IDOEWIL 60D  LOG
OEULILILDEITL 6VLD  6TEHIBI  DIMLSHBLILIBBSIBSI.

GeifiT wewi_evld (2_empliLel wewiLeud) (Frigid zone):

e 9o aplilel WILWD ST aIlLHHMBGS, LHHAUILGHESG SmLCuujbd, DIwILTTL 9
AL LGHIBGL OCHIHHAUILGHHGH B Cuud DimwhHHeTNSH. OnEG UeWIH  (PDEUSID
GmBHS Oauliudhmsll GupeusTed @UUFCHFID uelwTed GUULBeTeng. BSULGd  SibHeu
LOGWTL6VLD 61601 SIS BLILIBBIBEI.

SIFSULF Geuli Blenev / Genmeurer Geulil [Hlenev:

yeaiuled Sgieuemy uHeuten s SiFsus Gealiupeme 56.7°C (134°F). @1 1913
S et 2Bemev 10 oub BIeT SIOWflds Mol HIL I HeIGUMTaNwTalaIeT6T
SlifasTeunbdl DENEVHOBTLT (LOFewIll L6TeNSHSTHE) 61em L SHHe0 LISHeuTsluleengi.

Baluemny uHeuten GephHsLLF GeuliBlensy  (-89.2°C) (-129.6°F 184.0K) Ba
1983 oub SLewip oremev 21 b BIeT  SlewILTgdaTaled o effen  Camaluisd
GoureroL & BlemevidhdHe0 LI eurdluleiengl.

wenplieumfley (Rain Fall):

o aeflwemiLew BITal BT SHEGH cpeod Wi Heneveww SedLbgH Lelriy ealenguler
sTyewions SWeHTHE el Hyeu B wenw OumPey eeiLBL. BrawBulea (WHHW gyl
LOPWTGD. @& Laluled Heiteteny o (HeuTdh@GHHamal. emPBHET  616060TEUMBUITET  H(THHELD
(WpeHIWITeT  HITOTS  alenmGEBSEH.  GeuliLuplensy  LOBEID,  WEDPLTIMIGGL  SenL G
OBBRISW  QFHTLTY o 6fengl. OCuTguTsd  weleuTey HevBBECHTLGL LG H6ie0
DFHBOTHAD, BlHaULLGHBmen CpThadlF GCFevevF 6Fede0 LMWUTET  DIETe]  GMBSBIHI.
LePLIGUTS®] Wemp LoTelwTed SieTall LILBSBSI.

smpilel SiwHS (Air Pressure):

e yaluferr Guopuriied @XUULL uGduleeien o sien STBSle 6TenL Gl 6uelOENIL 60 OIDSHSHLD
DIVVGH SHTHBBRSHFLD 6T ILBD. STBIHT DSBS STBBRSHSH LOTIWLTe0 DlenailL LILIGESBSHI.
FL6L L SHHeL 2o 6o  Heveowlmerl STBBISHSSHHET  jeney 1013.25  106ved LUTT  SSLD.
wuled o 6o elebeUT LGHBNID STBBILSHHHE Siene] 103 HBeom / F.605.15 @lb.
Blemeowimerr  euelDewILe0 SI(SHSH CeupiLm geaTTed STBBRSHSD SHenL WTEHa D CFmIGSHHTHD
ST ILGSHBH. BHMT SllILDL WTHS CETani(h SMHBHINT DWHSHHMS GHMBHS STHBBILSHD
LDGWTL_ 60D 6TGIIMILD, SDIFH STBBPSHS LOGWIL VLD 6TGIMILD  6UeNBLILIHSHHIP GT360TT.
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* GOBHS ITHBBUWSHSH UGHFH 66ilg euell ewiLeoll LGHHaiev sBplujeien UGSHomen el
SWHHD GmBas SHsGD. BruGHow Chread DSGHD HBeTen LGHUTD Bmbe
STBB A&, HS STHBBUPSHILD 6eTeTlFH eueilioewIL vl LG Heaie0 SBplueen LG smenal
ﬁ@_&@m P BOTS BhSGLD. SMHY QRS BHS GMBHS SMHBWHSL UGSew  Cproa

&LD.

2 _odled @alauemy Udeutes s SiFs ulF pHHD 1083 mb, b euewiG gbuT 31
o Bxd reajdwmealed o elemn "QIBTL" 6B G HH60 HL6L ILLHH0 UFHeUTeg).
2 _odled Bguemy udeumer ed GOBHS DWHFHD 870mb ong 1929 wFbUT 12 b
Bxpd ufls OummsLeded o efen wWAwTEm HABG BB © 6Tem " G6UTD” 61601
FHL6D UGHUNL o (Heumen edL LLeleT Hewl LigaHuled LFHeuTarsm@L.

*  GmBATRT HTHBBISHSH WWILevld "L” e1eiim 611pSHSHTeD DIFHES STBBINSHS LoewievdHens "H”
6B GIIDSHIHTID  AUTENEme0  UMILILIL HHe0 GBGIILGHBH. GHOBHS D(HSH LGOI 60D
STBBULSHS SHTDE| LWL 60D 6T, @GBIeuel ISIBID DIMWPEHFILGHBH. DHS  DIDHD
LOGWTL 60D  GTHT  @MTeuell STHBBIHET 616N DIMWPSHFLILGHBH. GHOBHSH DI(DHSH  LDEWIL VLD
Guwas plLHmSUD, STHBOBUD, MWL  GuTflenauud o (HuThGHHBEH. DHS WSS
LDGWTL 60D  SIMOGHIWITET  aUTRImeVeNSH  SHHIBSHL. FO  DWHHHCETH  (RCsmumT) &
SIEMRYGTN HTBBLHHSHDHT LITeUemeV HTenlll LILGILIBGSBSHI.

welgTeer HABw olemey STHBBLRSHSH CoupiumLTed OQUTHeUTs UTHSBSLILGIH60mM0. LTV
Fvw s1BBWwHs Coupurh Wslouflw oerellsd o sfen Gurgk Lealulear sSTBBEOLOLILILLD,
HWed STBenBUD SHToTeNsSBa. aUaMbemi 60 D(WHSHHMmS SLGUUGBHSHID STJeniseT o gL,
aueflemiLev  GeuliLmleney, &MBBI  Gimd, ylbluler searsipBd), BTl BpID  euefloeurL 6oL
HWweV&a T GuTeiimeneuwim@Ld.

STBBWSSSMS SlenellBHed:
*  uTeNeN6y SUIGUTENTH6T STBBRSSHHMS STBBILSHIHLOTE  DHIVVHI DIONITUIH STHBBLDSSLOTEN
(PGULD  DIGTSHSIRIBEIT.  euaMewiL60 Di(pSHS Coupiumien  OFHTLIFA WSl  udHe) Gauiw

SMBBWSSL uBayshsmer (Barograms) LGS BE.

Friugd (Humidity):

QM GUEIILL SLsHe @GPl CrriHdled StBsled o eifen BITaluler oSleey FILLISLD 66
SIMPSHILGIBH. BFH aefiemi st ar@edHulsd 0 - 5% ey SHdbEGD. FILUSD
QUGTILDGITL 60SHFHET @(h (PHHW DIRISLOTGLD. eUeToeRIL suHHe0 FILILIGHH T Diee] OeuliLiplensoullesr
SleTemed  CUITBISHSH DIMDEBSHI. DISHIM60 FILILSHH T Dleney  HlevbBHHECHTL1960(HHH  HI(HEUHmD
CrprahdlF FeoIbBUTH GHmBHBEH. STBBleL o 6o FILILSHMS Slenall LGB  Sleail (B
(LPEDBE6IT 2 6IT6NT6T.

e gw mugd (Specific Humidity): @m &PdulilL eoLs0sTeni  srbpleversn  Brmalulet
el FIUUSD  elelU@B. Gurgieuns Sgmbd prmell . SCGeordlymbd STBE®I fedh  GBSHHS
ST LUUBGHBEI.

o ewienowmen AL (Absolute Humidity):

e o GUUILL S SemajeTen &STBBleL 2 6o BImalule elemLd@ . euIenlowTen FJLILIGSLD
el OuUWiT. @& @b S WLLT STHYSIeL eleleueney &Hgmbd BImel o e6Tengl eleid GnBHHIH
ST LUUBGHBEI.

guy myiug  (Relative Humidity): @m @fiiiL Qauliupomeoulsd @m @GBlUilL e
Slenayelien  HTHBSleL  elaleuene] BITal Shds  (WWGT SbE SleTelBGD, DIEHFLOWID
S1HHMBleL  HBOUTH  eTelauena] BITal o 6enBsT SIHH SleTalBGHL 2 66 alFHHD UL
FILUSLD el ILBD. @& gyngm FHaldlsd (Wwempulled SreurliLBSBEI.
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FILLGSmS SlensHed (Measurement of Humidity)

o mypHevevonel (wamsCrm LT  OFmewih  STHPST  FIUUSHMSH  DIeNSHEHE0TD (6106 6ITE 60T
SHenguled eumewiL  LOBBID FJ G SLBH6T alICUTHIBTS DIBHSHBLILLLHTGHWD) CUTHIUTH
Ceuliusmmp  GefiTemhapal.  SiFHs  BrTaldwd $HHMAUSHIHOBTETEHD. STBBlE0 LI
FIUUSLD  100ep SiewLWbOUTpgl &MBpl Lis Hensvenw SenLujbd. @bsl Lis Hensvenuiuied
Geuliupleney  ueiliyeiell BemevdGF OFam olBb. @pns Bimel Guwebd GefliTeusLbgl BT
F(HGHHONE  CamseT WLBBID WdwdHEG aISGHGIBH. @l FJUUSD  elHeller © L 6L
BHLSHMBUD UCITHHWSHMHSUID UTHSHBH. DHS LBLBID  GOBHS FILUUSLD 2 L6
BVSHBGH HhG alewenaldbGd. B uUeoBum  QUTHLE6T,  HULMIG6T,  LOGTFTSH6
QuUTHL_H6eMeT MHleN60SHSHETMOMUILT LITSHHEGLD.

STBIT  DIPHHD  GOBAUHEMTL  HTBPleL  FuTAluFSBETT  benimefear  Siemajb
GoBIHBH. WS o wgorear G miEeled  STBBled  benimeler  Slemeyd  STmpsies
DPHHWD WHOYD GOBUTES 2 _6TeNH  (SIHETTEL  LODNHTHET DBIEG BBHHH Fn{BLD)
gUILOUTIDEI DHNIMmeT 2 (HEM6TUled DML SHFH TBHHF CFOHmeT. SieuTHeT Fnsig
BTV SUBTFID BHBHG OCHFTWIH DFHE o WLIHRGBEHSGHH SOMD LRSS  UbBHH S
CareTdleipetT. goaaled DPHID DIFHBW0TET Gl BSEHSHGHF OCFedad  CUTIYS
(PFSHSHHMIMBEL gBLGBLD. aloTemS6Ned CFLMBMSE DIRSHHMS 2 (HeUThS  LILIGwT M6
UFHWTH FUTFHGDLY  DIHLOSHIHIGTET6IT.

STHBBI:

o SlLWLLLTS BEHBL eamuyelBg STBp e  GuwT. OCFmGHITE bHSHL eumwelBE
STBEBTLLD ety QUWIT. &MHBE  qUEUTIRSID 2 Wi  DISHSLILGHHTIHbHAH  GMDBHS
DWHS UGHow Corréd eisib. SIHBTEL o (hauThslUBLD &0 &STBHBI BB HGED
STBOB  2_ITHSTET (WPUD UMTHS  (puItgdl. smBpl asHHamguledmbs afsdnCast o185
Ouwifled SIEMWSSLILGSBSHI. 61.&M. CHOCLBGL UGHUIHHSI eisib sMBHEBGEG 0HaICLBEL
LI(HeUSSTBMI 6Teilml OILIUIT.

STBSl  DIMLOLILB6NT el GUHD euendsenmall LIMebsLLL (BHelTener. Siene UITe6T.
1. Gamer aMBBiGeT Seevd BIbsT sTBmiIEeT (Planetary Winds)
2. umeud HTevd STBEBIGET BB (Seasonal winds)
3. sevd arBpiIseT oevevs LfGsss stbmiser (Local winds)

2 HGBW (P T (PHEVTEH  SHTUHINEY GUMILIL MiFaTe OHTGLemLS S0 -  LevTa.
e SIGrlw mILH yelulwed euedswbT SIGILIWNBTLG  UwenilsefLOl(hhE  SHTeuHenevL
upBslw efleugrisenenF Casllhg Osuellull L.

Gamelt  HTHHIHSIT:

o oawih (Wausld @G Hmgmw Crred alsd  sTRBIGET CHTET HTBBIHET DLV
BlemeowImerr STHBBI 61IB ST,  61.&M.  elwmumyd STBml, CemedasTB®I,  HIHeUSSTBHI,
L(HeUSSTe0H  SIBMI  6leilFH  LBUSHBES gBBeuTm  DiHer  Hengeow!  ormps  eigib.
BHEMBBIHET  CHTMLEHITLHHD  SLeJ(HHH Hemevdhamd CrTeaud,  &eNTamendde0
BevdHelmhaHl HLemev GHTHHWD 6fFid. HevdbeTBBIE6T Slsvevd LITCHFH STBBIHET 6T6ILIS
QUH [BTET SDI06LH SLEWIST GBI HTevHHe0 GUIUILL GCBrshaled e FPw uGHuled
Qi&ilD. 61.BM. [HeVSHSTHBMI, HL6O SHTHBHI.

NGrdedenr Gu(BDLGHUIL STBBlenT Cousld GHewmeurs o eftengl. lilfldasTaler sTumTer,
&8st ompid DR smwiBasr, asiwgyr. @nGsHmGardlwum  wBsodlwn  gdluwienar 1L 0luflsd
GOBHS HTBBI aIGID LGHHWTGLD.

NCWmBUNTH  Slememer  aTadiB3  HH STBBlenT CousHmd Senall LWETUGEDBSH. B SUoumg
® VB (PIPAUGZID LIWETUTLIQeL 2 6iTengl. Bdsmal 1805 b Spewi®  SITuied  SUUBLeDL
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oFamfwrer  ymearded  ICWIGUITG — SiuTEHeTed o (hauTdhSLUIULL G, BdHHaledul  (LPHeT
WPFHeJ60 61F.6TLD.6T610 LIBT60Te0 OISHSTTUILLTOUOTS LUITUGSHSLILL L .

sMmilel Heng wBEpILD Cousdhms Sjenailed:

*  TaleNey GIGLIBTHET HTBHlET Hemgenwl Seall  STHBEBIOTE  DleLEVH STHBHI  HENFHBMTL 19
g HHalsmenl UWaTUGSBHISHEmarT. ST Cousdhmsd DieNdd DISIOTOLLT 616
smal LWSTLGSSLILGHBEH. allewil_Crmerd elaiUgl STHBYIET HenFOWD, &b HTeLHMBHUID
BevauemILIL HH60 GBHGWD @ euedULLD. B Grmalymi  oievevgd 19fitled MedlerdLiT 61601
smal s1Bpler FHamgF, Gousd Gfw OCeuelFFd, DSNOTOMY DPBUI UTENDEVDH  Fn)IBHEM6IL
auenICaTBLUL HFH6T clpevld UFHe] GEFuIud SHHalwTGLb.
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10th Full Book
Unit - 2
BHHWLT — STVHMeL LBBID BUIBMBSH HTEUTTRISET

SIBI(PBLD

o b BaHTMLHHTLHHL DIFHFBIOTH Hewieniengll LHGHIHCBTD emmed el HTevHHe0 9ICH
DIEe]  HewlewienJll  LihGHeaudHeoemev. el QhsHuwimalsd CaTenL HHTe0HHe0  GLoeTenLoulTeT
LRSS WITeoTer  SLenL Senemud  GeflJsmeosdHed  sbuel  uenLsemenujld e ieniaGpmb?
OFSIRbIW  WEH6T GHeMTHTeHH 60 SHOLIGT el Henelm SWILTHH 6!  gOleened, 6L
wBBID QFHearaibaHwmalsd S LGILK M WLTRILGMESH BHBE STTEOILOTGLD.

WHMSHWL DISHHUTWLSHHe0 @hHwuraler HeosCHTBB SiewOLIL, WBBID CUYSHTEOMLIOLIL| 6T6ITH]
FBBIF GV T OHTLIUmLWS elelmd SBEPHEHTD. Bbs DSHWTWSHH0 @bHwimeer
HTEVHIEM6V, LOMIPLILITAIED, QUIBMSE HTEUTRIG6T LOBEID 6ueT eflevmiGaHementl LBl SBGUTLD.

FIDFFT HTeUHeme0 6IdLG ‘LIl gad STeuBlenev’  6IIMBID  SIEMPSHSLILIGSHBS.
BHHTVIHMmeV  DIFHBOULILI(LPL WSHTEHGUT 9I6V60SI L0EBDHEGeM(HmL WHTECT B(HEHBTHI.

@hHw sTeLHenevemw Hietuls@GLd Y66l

o 9ILFD UTeued, SLIIHHBH ~SIMWHBIeTET  CHTENeve], HLOD L SHHeN(HHH 2 wigLd,
L(heuSSTBH, HevdHGHTBBLD, O smBpiseT Guraipensy @hHAHUl  STEUHENEOMW LTS SHEGLD
I 6uNl B GNIT(GHLD.

S| FRIB6T

o FhFHwT 8%4' e SILFD WPHeO 37°%' L SILFD ey SDWHBHIeTENH.  23°30' el
SlLgwoter  SLHCIMS [BEILML &b Foutensans Ufesng. sLasCIomadse 05B6s
SIMDHGIETEN  LIGHB6TN60 uewih  (PRUSHID  HHSCeulipd e  GelIBs  @oeid
peoaydmgl. sLECTMEHE L dls o 6len  uGHBeT 10FH  Geulll  BHTEVHMEVMUIS
OaTemiBeengl.  GaHTwLSETevHH  BliuGHulesr  GQanid  40°C-d@  Guwevrsayd ey
BHTVHSHIL OaulILBIEN6Y 2_NBHIENEVMU! QL IQULD 2 6ITEIT6.

9 _wiyib

o yaluugidedmbad o wlr g6  OFebev  euefiemievhHHed  @euleumn 1000 UL
2 LIHFHBGD 6.5°C 6B Slenaled GeuliuBleney GmBABEH. BHBEG “‘Buedl Geulit afpFd”
aeiim  Guuwiy. eteiBou  FOQuelll LGHBmeTS ST IQEID LOMELILIGH BT GH6MITE  B(HHGLD.
2 HmdH, OFHeralbHumalear @ T WY eUTHLMG6T BB  GEWIDmeUlsd  DIEDLOHIHIGTET
weFemfl, dbeor, CuTSIB LGHHeT Fobsuefidamenal Wdsad @Geflgre o sltengl.

&L6060(hbHEH DlenbFleTen CFHTeneva]

o sLeeV(hHEH ~— SMWhHFETET  OFHTemevey,  Geulind  wBBID  SIWHS  CaupLmGaemend
GBS (peolD  LIGUTIAmeUULD UTHESRBE. BhsHwmalear GUmHLUEGSH GMBILLTES
SusBL  @hAHWT  HLeJHHSH OouGoFHTemevaled Ee0ene0. EHeI  HTTWIOTS  BUILIGS
(PRaUGID  Hlevayld  STEVHEN6D HL6O M YHEBHMSH Oamemi(perengl.  @ULGaHuled
GollJdbameod GeMymml STewlILBL auBLLD (Ppeugd Fgmen Oeuliuplencvenuid 6&Temt(BHeTengi.

BL60&H6M& Y HBOGND STTEIOTS GHHW OBEID el AbhFHu LUGHH6T GeuliLmeneouied

LI(HeUST60  LOTBILT(HSHmeNs  OsTemiBeTener. @mi@ GCamemLuled sSHWLGEILIWD BBIDd  Gefly
BTVHHL HBD GHeM(BD Heveydma. Carddl sLBEmy UGHUID DIDBHHHLILSTE  BFH6i

100 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




LAy  Fgrafl Geuliub 30°C  Senea)dbE@ WOSTDD © 6Tengl. LTBTS &L BHTUled(Hha
Qoug OFHTemevalsd SiMIOBGEIGTEN  Lgligevellulet aumLhAT FgrFfl  Geulid 40°C  &@GLb
DFFBOTH 2 _6MeNgHl. SLMBHMJ UGHUled SmBpled FILUSLD WOGHH SHUUSTL Bemel DIiFHD
MPHHHD  HBewend OCHTEIHTNS. BHETeL HLBHOIHEG DIHBI6TeN  CBTELHHHTaN60
weplGumfle) 119 0F.15 Eabd 2 61 UGHUIL DDWHAHBSGWD LsTalfled (RTTegerdaHTesr)
24 QF.15 &E Gompeuten WenPLGUTINCN LSHeuTsleamal.

LHeUSST6V  STHBEHI

AhHwmaler  STeuBlemevenwll UTHSGWD WeH WSS &Tgenl L(Heudh STHBBIGL.  Senel
L(HeumisEhsCamL  1omsl  eisild STBBISENTGD. @HAWT @Ih SLEWIQET HENFOTET  HT6VHIH 60
L(HeUSSTBRIGMNT HTHSHHHMBEGSG 2 _e6TenTdsaml. BphHumaled Gruiealear CFmGHHd SHTH6IT
oeal TS WHHUTe0 alldapourwadan CasrenLdsmeond G Ty @BIFUTed (WigeumLSHBSI.
goeeied OFHGLOBEG UMHUSHTBE OHTLSSHHT  HMJewions  GeuliuBlensd  GmBhHS)
AhHwmalle L UGHBEHHEG OSOTRIH (pHe0 Sl alemy Gumhadpg. @6Cx56umed
CpaIdpdsE  @bhHwmalear  STeOHmeOWD  aULSIPDHEG  UhHUSITBBET  HbHIBEG
2 ' L(BSBSH.

GSBIUUSTGLD.

aTelenevenUlsh GHMBIILSTESLD.

AUTENEN6Y 61AILISI @ GBILLILL S S5He0 2 6iTem  6u6TIDNIL 0HH 6T SHeTeNLOEN LIS

STevBlemev  elellugh @b GBUILL ugdHuler &wory 30 — 35 gpewiy s

Hevg@HTBBLD

@hdHwreler HesHCHTBMBD, STevBlencoule (WPSHBW  mpisenTer  GeulLBlenso,  euerlLoewIL 60
SISO, STBBlET HlevsF BDID  LoempWeTenel OB LTHHHBBH.  SLOUILDENEOBHEIT
wHHW  FwmalledmhdH  aigid &G  GoelfbeTnmB HbhHH, OHHU HlMend Hwll Hmd
QeauliLll LGHWTE meuHH (HEHMH. BFH&Te0 G STVSHHID UL BHHWT Geulil L6 6V
STevhlmevenld  OsmaniBeiengl. 0HaBBE LmaussTBHD  STeomseaied  GCobg OFHTLFEFS
weneudeiler Gom@ gFflaiugd SHer WP CUDBIFBH. OTBTS  OSTITOAUQIT, SIHTL S,
OgpeomisTenT, SubHIIITCHED OBBID SHWOPHT 9T  GUBL  uGHB6T OComE CHTLTF
LOem6VSHEMG  emeVEmBALl LGS  olevevd  STBmI  CmsmiLsEssHHed  DIMbHS(HLILISHTED
WasGMBHS Sleme] ol  upidamer.  @UumeuddHed  CoBE  sLBamIuled
SIMLOHSHI6T6T mIBEDHT 280 F.15 WLGLTHmeIULD, mEIMBAL LIGSHUNED SIenLDbHIHI6T6T
CumIsEhH 50 GF.0 WwenlIGLTHeneuLD OLIMIS EIBeT.

Ol &THCBILL Mgl

aefemiLeudh e o W DbhdHGIHeMe0 GBHW UGHsefled Geuslons BHHLD — STHBEBIH6T
“Olsmppiser”  aaidGprh. Oml  &mGmriL  Gasmiumliger wg, o 1 Suwer  Geneo
STBCBTLLD eu O  Fwleueiseiedmhba HOusbsaw Lyblenw CorTHE @ DOLIWITaISTE0
0xaGBE@ UMHUSETBE o (HauTdamdl. Smp Ol sTHEBTL LS CHaGLBE LBE3ID
LedTerenL WD LIHeubSTBHI STeVmIE6Te0 OeUlILLDERIL 60 HTLDOI(SHBHRIBHEM6N 2 (HEUTE) S 61360

L(HeuSSTHBHI

“oTeiTGHe  eiaiB  OFme0  “Goendlb” el oI  OFTeLed(HhEH OUBLILLL & BT CummHel
L(HeUSTEILD  SLGHWD. LI(HeY &STeVD 6B OFmed Le0 HIMBTeNIBHEHSE (LI  DIJL
TIOEHMT0 @hAHWICUHHRISLD — SLBEHOIL  UGHSHeMe0  @Piurs  opLissL 6060
LU(HeumisEprsGamL  omsl  aisd  stBmIsemet  GBIUUGMSBE UWSTUGSHSUILL LS. EdSTHBnl
CaxmemLdbamevdhHed  OFHaCoBEG  SHogulelmban aLSWEG Chrédalud, Golifareuddeo
QUL HIpHE FHmguledmba CHaCBE Crréadlubn aissBgl.
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LiheusbhsTend  sIppiser  eaeflded Lfibaibosteen Suieons @ Hbfyhd  Blape @b
aUTel6m60 QUGLEVIHT & 61T LI(TH6U&HBHT60 GxTBBHMHL uml LI60 Gam_LImBas6emen
9 (IHeUTHE U666,

Buikig Csmum ey, @Gfwelar Haevdd gBL LHesTeo @ LOUWTaT@. a6l SiIpHS
LDGUOTL_6VMRIGBGTTEY  LI(HoUSBTHBBIH6T o (heutdHlaimar. el Csmen o FF GamenLuled @ flwelesr
CFRIGHHEHHHT FLS Crevsuilanss alWHama. BFHNM0 DmaIHH 6auel DIPSHH LOBBID
STMWI  LOGWIL 6VMIBET QL& OCpTéhsd AL IbOuwTHamear. SFFowsHHed Bl s GHal
wewiLeowpd (ITCZ) e sg GCprad Bpajausted @bHwurelsr GUBHD UGH e &Hipde
alwmunys SMBRST PHEHHHBEG o _sTenTdlaimper. OEETBH LwHHW Cransemuid HLSEL
Gurg yal aswpBdumed gBUGBL ellwauler STIEIOTS oL FWPSHEG OCpTshd aiadips. B
0xaGLBHHHEH alFadHTed CHHBLBE L(HeUSITBBIS OTBISBSH.

GalJumeuddHed  auelwi(pdHs WLBBID STHBBI LWL VEIG6T  OHBSHCBTHS  BHHTeUSHETCLPGOD
QULAIPHE — UMHEUSSTBH 2 (HhuTdHamgl.  Seleuty  LhaumisehsCasBBeaurn  Hhibend)
FHengsemen LOTHRRSCETH algid CaTel SHTMBIHENENTL LIHeubSTBBI 6T631sEBTLD

LI(TH 61 SIT6VMISH6IT

AUTENEN6Y HILeTTH6T ShH Ul  SHTeVHmELUNED BT6IE LI(HEURIBEMET SIeHL UIT6NLD  &6u01(H6ITET6I].
Siene.

GofMiyemeod: geeufl (p&Hev LIigeufl euemniy

GamemL_damevld: WMTF (PpFHeo G eueny

OaCLBEG LHEUSSTBBI SHT60D DIGL6VG LDENIPEBTEVD: £9°68 (LPH6e0 OFLIL DL 6Uem)
QUL SIPHE UHeUd STHBMI STevD: SISCLIUT (PHe0 1QFIDLIT 6U6em]

1. @eaijameod () @6l LHeUD

BdaTehHe0  Gflwelar  CemGHH  sFHiser  QhHwnaledmba Gl EHTensvaisvieien
werCrmaular  18&  CFRIGHETE  ealwdns.  Osamed @hHW uGH  sTuleurer
GflwssHTsmenl UBIFBE. BHIC GmBHS CaILGHHBEG STTEOIOTS 2 6iTengl. CgefeuTer
aumerd, Fmphe euTeNener, OLOGIEHOWITET UL &G STBBIHET, GHMBHS FILILUSLD WLBBID WSGHD
FHegfl use0CHT OQeulil CoupuT(hEe SpBluienr SUILIHSHHE  (G6eTHFLMIST. BUILIHeUSSH 60
AL @bHwreled @F o wj DWHHD o (heutd STBB UL CBHImHbAH  FHIH-BHINS
L6TeNSHBTHGHHB6T aufluns aisdpg. OFaralbaHlwmalsd s Hemgwimergd SHpsaedmHhb
Guopars o sfengl. Fymafl OQeulil Heneowmeargd L SHelHbah 05BCH DHEfSSHBSEHI. HIL 1960
aLBoBE uGHuled aLd@ CpTad OFsOaIbOUTIREI GeuliLb SHefFTs GmBESBSHI.

Q@ Brefer @Gophsul g Fyrafl Geuliuplameownang Osearaibdwmalsd 22°C almbaH UL &G
Folaefisaied 10°C eymad uehaml Fwbsuefluled 6°C oumad o steng G@E ELOUIDm6,
SODBTH, GCasyenm FU LUGHB6T @ULHUSHHEL WePUIL  CUBIFSBT.  DHBHT60HH 60
WHFHWH HMISHEL60 LGHuled 2 (HauTGlh CUoBsSHHW SMLUBIL ST STDI(IHSHISET 6L
@bHwmaled LoWemwsH SHHBABL. BdHsTHenn  @hHwnalBE OsTatiGeaumeudled  Glegl
STBEBILLID (PSS UREG USHESHBH. BEETBBIS LichaTL, fluImerT, @wrFgeoll
MpCapashdlev wemipll GUTdenauud, P STaHbF 6T enevll LGHHeMed Ll GuTdeneuud
HHIBSH. Dwelp Gelfsreo Cargiemno LUTfLed@ Wea b uweielsaBgl.

2. (ST L(HoUSSTHBBISSHTEI Dje060H BoHmTenLSaHTevld

BILmaUSHe0 Gflwele OCemGHHS SHTH6N @HHW HusBUSHer g alwdmal. ereGe
Ceauliupleney OHBHOHHAH aLdG Crriead DHsfledpa. CarenLdaTeoddler (PBLGHSHUT0
BTG  (PUpeuGID GeulILoTeT eupewiL.  auTellened HlevaBmal. CamemLd ST HHle  LSHHUTeILD,
BmdHuisuid BleoliGHd QUL 6T Fnlgul SLEORIBL 1Y DUl YHHSSHHMBEG 2 L LIBSBSI.
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BILmHUSHe0 @HHWIT  (Wppeugitd Geulid SIFH&fSHSBH. GgLIed THHH60 CFHeT SHFHw
o Lugdseaied Har grrafl Gauiumenev 30°C - 35°C o6 udHamdpgl. wHHW b
PeoliugHuler uwew uGHseled umsed Gy 2 FF Gealupenev 40°C 5 2 eengl.
BULHeUSHH L GHRITSH, QLG WSITAILIQIT, JTVSHTET OBXID Ul &G WHHWILNTCHFHH 60
Uew  BLmFeT HFHE used GBy OQeulluGHmSHWbd, Gombsd Brey GCpy  OCeuliughemngHuld
OsmemIheiengl.

aUeEIIL 60 SIpHSH Hemeoulesr Ceupum Lmed SLibHL 0 OBBID UGS SL6L LG H6IM60
sTBETaE 061 CuBdledmba oL HpsHE Crrad aiadpal. GdsTBmiseT G  WIgHHH6e0
CoBEe SLBBMT LUGHBEHHE (W6 LIHeUST6 LMmUld Shdlaser. “wrehsmge” (Mango
shower) eeiB SQUIL 6T dnigul  WPWITEIGI GHJ6NT OBXDID HIBTLS SLBHMJ LiGH o660
allemenujb “ommisTUIS6T  aledIaled (PHTUSBEG 2 HaHBSI.

gugev @mib G  rHhseTed e GoBE FHmsuledmba aigbd $HeobSTB®I  HITGeUErOL T
SIVVGH  FHTLMLIFTS a1l DIMPSFBLILGHBSEH.  DESTHBH  HpdEG LBDBID QUL SHIPHSE
uGdHsemmer Lismy, GuB@ RIS WLBBID SIFTD LOTHEVRISEHEHES SQUL T dalgul GBISWS
BTV LOMPMUIG SHHBBSHI.

. 0O5aCGLBE UhHUSSTBBIS ST6OD Sl6VVGEI LOENIDSSTEVLD
@bFHw sTevBHenevule (PHBHW DbFTS OSHAICLBE LIHUSESTBBI alleNkISH S B

L(heUSSTBE  OUTHIOTS £l  (PFHeL uMIHHev @phHwneler G er uUGHuled OCHTLmIg
CBMHISNIS SLBHMJ LUGHHEG 26 SJeniLToughl aumISHHeild 3°me0 15-Q60 DineisHdl
BHHUL UGHBEHSGLD (PHTCMBIBBHI.

o suaamall STevBlensy Hspeauter “eredBGamm” OHeCLBE LHUSITBBIS — BHTevSHH6e0
Waslouflw STEeHMme GBLBSISBSI.

OHICLOBEG U[HUSSTBE OHTLRGMSBESG (el el BbHwrelsr Geuliupeneowrerg 46°C
Ay o WHIBH. BUUmHeuSETBSlET @9 BB  GTRIIL & dalgul  Hleudbsld  (Glgen
AhHwmaled) ‘Umeuemy  Geugli]’  ereILGHBEH.  BFH  BhHwmalsr  GeuliLmeneuenul
GLBLOTaND GHmBSEBH. BHSTBH AbHHwTalar CHar (Peneaieml iDL UDOLTIRSH Bewi(h
SemensenTasll flEsSna. DH6T @ SHenel DFLISHLD aUPWTSD LOBOBT[H SleneT eUmIGST6N
alfleLr aufpwrsead aissnBal.

0xaGoBE UmaussTBElear oUidsLed  Smen  CoB@ OHTLIFH  wemevulest  CoB@F
Ffloysefled Guord uUwdHs WLl Gumfleney HHABEH. BEdHemenuTend oILdG CrTeHs
BBIHSH SLOUIDEN6OWITed HBHSHBLILL(G eIl @HAHWT (PIeUSHID HaToepenls CHThmIelsaBgl.
ayaIcLelomevd  OFHTLT DEETBBI  algid  HwFdg  DeuiTds  DIDLOHSHIGTENHT60
ByTeeFTer wBBID L @pHwunelear CoBE UGHHSG WmPLIGLITLHMmeN  FH([HeUHEL6m6L.

amBTem  alflGLT Hewerl, UL SIpdHG @bIHwT wBmpid Wwreaioey Crrésd aiFdpa. Dl
&1d, &1y, CQWhHWT GEIBISTe0 SHhHbSLIULB GCsTeowmaled o sfen  GLOATHGITTLOG
(mawsynram) W& SaIompmulsh SHEBS. LIBG B6amhml Sipsslelmhba Coneg Chrsd)
BBHOBUTH el GuTfaler Sieey GHewmbaH TG OQFeOH MBS

@hHwreler QUG OwrsHs weleuTelsd 75 FHeaish WL GUTSeuTard EUILIHeISSTBHI
BTVHHL HOLSIBH. SOWHTH LeH60 B LGEHUTI6D DIMOHHIGTENHT60  (&H6MBEUT6
LMWL CUBISBS.
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. ULBIPGG LMHaUSSTBBIS STevd OjeL60 I LieTerenl WD LheubsThBpis STevLD

QguLbuy T BnIFuled DIPHSH WeRILevnaidl Lalulled CsBE Crrad may QIbLIlILSTED
Cpa1GoBE@ UmausbsTBBl  LleeremLujld LIHeubsTBBTe  HeoluGHulelmba  aumisTenalfl@Lm
Crrad eladpgl. ylfl  Fipseusted gmBubld  ellenguler (Gamflwmeled allend) SHTeRIOTS
sl HewgF  MBBUULG oL HWeHHeHbe aisdngl.  oamGa  @&STHB® UL HIPHSE
L(HeUSSTBM 61601 SIMSSLILGHBSH. BULHeUSSTD BHFHU  SHleneuidbsemL  LGHuled UL
SIS HTBEBISH 0HTGHSH CHTAIBINISHBEG STINIOTES 2 _6I6NMEH 6T6I6VTLD.

BliumeusTmBilet cwpeod CayenT, SUHAHIT, SOWBTH WLBBID OHeT SIBTLSTOlET 2 L LGS H6I
BeLev  edplGUTflemeul  GQuuIFasmer. @UuEGdHaeT Corhs  wepltumfaled  &Ewry 35
FHNHHMPL CUBIFGTBET. URIBHBL 060 2 (HEUTGWD LW6e0Ted SHLODBTLIQ6ET L6V LI SHErhLd
SHHIT OBEILD HIHTLSTaleT 60 LGHHSEHD wenpenull GlLImIE eTment.

L BB yCpamisefev & 6OTLDGMLOUL|L_ 60T nlgul UeLSHSH LJuleV MBI, OLimID
2 ulf8sgdhmsu|b, CUTHLEFSSMBUID GBUBSSISBS. SUUGBMSSEO BTG (PIRISID LIS6d
Gpy Geuliupleney aipFHwenL Sl BTG auLCoBE ugGdHulear Fgrafl Geulil BleneowiTergi

SIHCLIUT WwTeHH0 38°C-@e0 @mhal HaubL] WwrHsHHed 28°C ous GHmBIBSI.

o Wy FbsHemest

Qwendlammd o HGuGW e HFHd WmPLLMILD LIGHWTS 2 6lendl. 66’

LO6MIPLI  LIJ6U6D

@bFHwraled e FIrgf wewpwene) 118 GF.15, GHULIID BT 196 epaipFdluiet LiFealsd
Frmm srewilubGdpal. 11 g%ais ugluene 200 GF.OLL(HEHGWD, SiHS0OTeT el  LOemLOL
CumPewauud, 21 &xais Uiy, 125200 .15 wmWLCUTHmeaud, 37 FHalsh Beolugly 75 —
125 Q5.5 wenp GuTfleweuu)d, 24 &FHaish Heoligiy 35-75 OF.5, wep Oumfeveuud, 7
FHalg mleoliugliy 35 0F.50 L (hdG GHmBeuTer WL GuTflensuu|d GILINIS6TmseoT.

Guom@ HLBHEMT, SIFTLD, Gosmeowimeallest CpauEG ), aiflygm, BTSH60THSI,
SIemEFeLILIT8HFD CuITaiB LGHH6eT 200 OF.LOLL(HSGD DiIFHSTeT  WemPLIGILITLSeneaIu D
OB ETBET. TTEIETOSHTE LOMHIGOD (LPIPUGID, Lighamll, amflwmenm, o S$HTiizGsg ommevda et
Gope wBBID FHECLBEG uGHser, wWHHWL ICssdHdar CoBde uGdH BB GCuBEHdH
CaTLIFd  wemevullelt Hpdb@ UGH LBBID  SHEBTew! Lyl UGS  LBBIb  FHOWE
sLBaEmIUIET @  GBEAWILGH  Bumeipmensy 100 GF.  ISLLBESWD  GHeDBmeuTent
wenplioumflenaull  QUBISEIBe. BB  UGHdeT 100 (WwHev 200 GF.L5  euewyuievment
wenpLIGLMSlenaull GBI 6.
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12th

Unit 7 - Guemid s@&ha GobLir®

SIB(PSLD:

&LbHS dev HIBBTewIHHerile0 alHelen oaumpe] (pempuied el WIBBLD  GBULIGHBHBSI.
Gouenest  euenIFF, QHTHEOOWIDTESHED, HBFOWIDTHD, SiBlaluied BEBID OFHTILHIL LIkib6r 6ot
91FHCBous  euenf&FS  waliHealen  EBULMBBHHMHD GOBHBH DAHCH  10HH6T  OHTNBLI
QUTHBHHHMBG HTTEWIOTH  HIEMIOHHIGTNSH].  DSHHATOHTMHICLHBHID DHBfHE DH FFHH
BuBmsalehiseNer CHeneu DIHFBFHH UETRIBMENT DIETAHE DSHSIOTS LWSTLBHSHID Hlenev
2 (HUTHUNHSSBSHI.  UMRIGET SHUTW  Heweouled SINHSHIUHAINSH 2 _IHHID  LOBBID
MBS HbSH eeleuty  CuemildbsTiug e o vl SSheH  HTGHET  allPfdHs
ST(H A (HH S eiT360T.

BwwuBd A6iaeEsHmd aleTRIG6T6T Hlemsvdhdaiemwamul Crrsdd OsTam(p OFsaBa. @bhd
Bemevd SHATMOWTERIH  HOTFFTT 2 Wldh Heenw, pCrébslwiomear  GUImHaTSHTT  Hlenev,
FBBIFGL0  QUTBILILEMIT6]  LOBBID  FHHN  FUPSD  G@ID BTG — HTewHeenmen
2a&5ULGSHSILGEHBSHI.

sBeUTEI SimaIsHdH BTBHEHD CuanidsGHhe GCUTL T H Heuaid CFaIshgIs6amer.

RHHW BTEH6T Feoouwd Cueamss&hHs Gobum®BLd:

Cuemisba&he GubLTh 6aB HMHSHH (PHeVeL 1872 b Suamwih @eear wigh 166 CxHd)
L THGammied  LONSHT UTIPL @60 6IMID  HEWeVLILNeD HewL OUBB WSS WIHTL (HH6T FenLl
SHSHHIMSe0 HeopCauBpliul L Cateismasefled Oeuaflul Lt gl eueny&Fd ereug Cuemwtd
HSSHHIIHME A HBHCouemIBLD elel HBOUTH 2 eyl BelTendl. @H BT euenJFd sl
QUTHENMTHTTLD BB Fepd  eueNTFFenwl L (BD FMJHHH6E060 OTBTE SUIBENS  GUCTRISEN6T
eelauT) LWSTLBSHSHIUSH  CTaOLUMSUD  FTIHHSH. 6ol SeuBPiB@GL [HID (PSS WSHSHIeID
CETBHHCouemIBD.  WHBHWBTHH6T  geouwneard  FJaubsrsF  FPSSHHMBTR  [HETL BHT6V
FBBIFGHMEVL UTHIBTESD o SHHHmend SemwiLpiul  6uemihd LOBMILD 6Ue(HLD  BTHH6N60
BmbH 22 BUTH6T QFBTEmIL  G(pemed LelHSHH. BbH SMBBIFGO0 BBID  eueTTFHSamet
2 v opemeniwid (WCED) mmjBeu  mpriget oniGurmenswl  Lyswopmer  S6GIm  ammiyeold
tiyewt_evewt.  (Gro Harlem Brundland) senevenioufesr &1p QFwieou L&l @@ LIyewil 606w
SLEVEVIWID  GTHIMILD  DIMWSHSILL LS. BH  SHoigl  SewiBLgliysemen  [Bog  GUTSHleuTeot
agdgameod (Our Common Future) e sSeneolniensdsp 1987894b euBLID &S WBTHSH6N
FMLEG FOILIINSSSI.

LyemiL_606mT  SIBidmawTaigl wealsiseiear Chameuser B@ID aNBULRISEHEE (PHHUISHHI6UD
CETBHHH. BH BUBMS eUeMmIGmen WD LSIHSHMILST cpeold LNeiTHmISUl  HTHSH6r 6ot
QumTmenTaTy  euenjFFenw GubLBHSH SiwaTauhbGHD HHB6T DLl ChHemeusemen GILIB
oamgGalds Gouewi(Bld e1aIBl  GIHTHTV  FHHHUWIS(HSHTH 2 _suH6enTalll  FLOHEN6D  6TeNID
BHSHMS FMIHSHTSGHW. b peneniwid CuenTdHSGhd UM BT  paipl  (PpSHaw
FpIBmeT DgHCHTQL (hdh ST IQUISI. DIEMEUWITEUT, SBBIFEGHO60, CUTMTSHTID OBMID FepsLD.
Leiiean] @emeu cpaiiBlgd CHTeneudHe 616 DIeDLPSSBLILIL L 6.

1992 wmmib 2002 @60 FGwWT 19 OMelGrmGwm BB GCmrs6raeOLTHS0 HmLCuBE Lai
o 4 1oMBTLIed HoLOUBB méHw  Bihseller SFBBIFSHW0  BBID  auaIFS  GBSS
HHSHHIHEG ObH LJeRIL 606w enewiibdHer alleneneuTd BLSHSULILLSHTGW. FCwT o &g
OTBETLIQET (PSS FTHeeTUTIH STevblensv WIHBBL uBplwl wrpTG SCWMGLr  GBsi(pemm
(Kyoto Protocol) @uubssdBg aflaussHss. Bmsl uppsl BhssT gBisaGa  SPHS
2 oitefJHel. QUUBSHIBES oG HHH. Bl uUBs BhseT gBaaa SPbha o eefsel.
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o izl BTBH6T gl BLIHW CuanidsGHhd Guburh SmGHBIEIG, FHGwm 2012,fGwmr+20
Sloevgl Ll o &4  wipih  aemid opwuiulLg. 88 CuenisHHGhs  GoburligmaTen
(pepTaugl WL (B FUSHW SHHSGIHIHEG pGHW. B FCwmgmeiCrmalsd 2012 smeer 13
WHeL 22 euemy LIGIFled SITFTed HL SHBHLUILILL FI.

CuamidaGhd GULIUTE GPHS BHSBID B6VHESGBHEHLD:

e Qupmasll urHsTUIBSETE  FJauBhsd Sl 1980860 Guenidd&Ghs Gbur®  6T6ms
Cgmevemnev  SIN(WPHLILGHHWS. CuemidHGHH GUTH 6TSILSH  THTHT0  HeW6V(LHPenBE 6160
BCHrmaudsEhHITH BMHBGD UeMhISEHDHE 6alalsd UTHIYD gBUBGSHSTIOL  SUICUTMmSHW
Hemeu(lpenpuie CHemeuenwl LTHHOFUILD euenTFFwm@GLb.

BuewmisH&@HbHe Gbumiger (sl GHTHSIOTEIHI  HUITWIOTET  OBEBID  FLOWTET  (PemBUTEL
QUITHEMTHTT HeiTenLOenUL! CHTLIHSHI GUEMHRIGHMSHILD DG LD.

Cuenida@bhd GUT® B)60sHE®6I:

o WIHWBHTHH6T FevUWTaH 199260 FBBIFGH60 LOBDBILD eUeMTFHdH HHSHHIHIDHD @(H 2 60
o pFHewmflenen  GeuefuilLg. @60  BHwmwioTer,  [HeneOwTel  WLBBID  DIEHLOSHWITET
FWPSTWHMS 2 60F lenalled 2 (HeaurdsGalemi(Bd 6lenl &L phSTLLLILULL .. @bHFH 6ClFuled
Sl Lwreig Cuenidsehd Cubum iyBstear “Casrflams 217 e Guwifled OeuefuiL il L gi.

QguLbuy 2015-60 Wm&HW BIHD6eT Femuuler OUTHIFHUWTEH ‘@ sudenTalll @(Hdlemenihd
wBBID wImBwenL W CuenidaH&Ghad Cubuml yBsTear “Habea) 20307 6688 &HHHMSD (PEOBUITS
gmmpal. Cuendhaahd GuburliyBsTar 17 Bevd@Gder @0 o senem. BbdH EevdEHeTeard
@alleur(p  BTLged 2016 @pgped  2030s5@GeT  OFweoLhSHHUILL.  Geuewihd  eTes
SIPBISSILIL .

gmwem!  UPSBD, Lalmwd &TEID,  e1euBeum(pld  euemboumed  BueniHHGHHSD
GubuTl el @h LGHWTS 2 608 BTHH6T B6e0HEGHHM6N GJBMIOHTEIIL 6. 6lbleUT(H E60ELD
15 auBLBEISERSG6T UiHsd OCguiwur GeuemiBl. @bHH BevdbGHHmen DDLU DIJFTHISHIGHET,
SONWITT  SHIMBH6T, FPSD LOBMID DSHH6T 61601 6UGUT(H HANDSDIHEID SHeTEDINL U  LIBIEHS
CQurpIiuTe  GaFuIuIGe6uET (BLD.

BevHG 1: 616060 @) MIBEMNQID 6T606VT GUMSBWITET CUBIHIOMUWILID @LSHIH60:

* 9 I MHAHL RHAU] BIMID @Uh BTWeNHGH 1.9 LIHGBGSGD (GHMBEUTET  6U(HLOTETHIH 60
QUTDABTT. QUIHEMTHTT euenJFS eIFILGH  HleweowiTen Lewienwld CBTHLILSID FLOHHIOSHMS
(HTCIBBIISHID SLELD.

BdE 2: udenw PG, o ewie] uTHISTIL WBEIW Guwbu'L 'L FHmg OUBUS  LOBEBILD
Beneowiten efeugmugbms GbLBSHDleE!

o WEHET FMibHS SPTolBEIEeTer  aenJFHEHGL  FBBIFGLL UTHISTIIBGL  EHTeUTH
Bms@D  6FHCauemenuied  afleugmuid,  STHeueiLL  LBEID  BLlgHHe0  DLFlulene
o' | FHHIOHEH © INAIULD @hH SHeWIemIWLILOTET QI(HLOTAISHMBUID HTHInQUISTSWD. E6TenBmU
o eudletr 815 Levellwelr LddeMenr Lfewwuyd Guoend 205085G6T auFal(hH@GHD FnBHevmer 2
Gazmy wodseier Ldemwujd CuTHEGalHIBLOTEITD 2 60F SlenalevTel 2 w6 LBBID afeusTul
WPBE6Ted Qb DPHS WTBBID CHMUILGHBSI.

BvdE 3: QIGmedlwiotar eaumpmel o @ig CFUIFH BBID 6eLTALIHNID DieuTH6fer HeLHET
GobuBSS1H60

o  FHTHMNET UL BHTEOD Bl9HH6L, GHMBHH6T WLBBID LIFFal STevHHe0 gBUBLD CLTSHieuTent
GpmuimeT B@ID  @pUy aFSHMmBE  GHBHH0 @b  GPUILSSES  (WPp&TCeaIBBLD
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gBUBSSILLBeTengl. &HFihd [bJ WLBBID &STHMD  SevLlugdetd  wGeuflwm,  a&raGrmul,
BenbLeTenemauTsld WwHBEID e1Fe.af /euil e UFaHed BGuTEIBEIBMB GmDBLLAMID @ Guiflu
(WP&HTCeTBMBPLD  GBLIL (H6TeG.

Bovd@ 4: 61606UMD 2 _eTenLmSlw SHITer SHevaleanwl 6re0CeuM(hdGD Seliuams 2 BISHILGHH60
LOBEID UMDHBTET (WIPUGID SHevaledwl 25 EealsHsHe0

e cslooeum  Heweudellend  Hevall  61e0BeLTHEGID  DleMGHH0  aHLFH0  @h  GPUILSHHHD
WeGeBmd  HabhaleTengl. Guwebd usTealseiled GCFibensd GBIUUTS OLIET (& LDHENSHH6N 60T
Bardema  clewlewibend  DHBFHHIETENH.  dBSHHSHT LIS, © 0b enaled OHTLHD
&He0ailluiled 6T606VT HTHHEHD DLEMIGGSGID OLTTaIHGHD Heval FOWTH DieMobHUILL (HeTerer. Fev
BTBH6T 616060 Hleweuderileuld DLEmIb@EGHID CLHIEIHGHID FIO H6va] 6ULDHIEG S GIB6I.

BvdHG S: uTellar FSHFHIOUD DMLFHD (PHHWITS OLUEBISET LBDID ORI  GHSH 6N 6T
SIPEIHMS B BIIBHBIBD

e UM &FWHFHIAD 6TaILS OIS Sglilenl. 2 fleno WL (B DIGV6D FLOTSHTEILDTET  GUETLOTE
LBBID BHleeowTel (h 2 VdHMBE @(h DSHWTeudll HIQUILIML.  SLELD.

BevdHG 6: 6160BeUMTHBGID B LBEID HSTHTY euTPened 2 BISHLILIGHSH6E0

® [HID aullp HSGD 2 uFlev &GHBHWTe  6l6afded L bepdHanlgul Slenalled B SHUUS
Sudb . Qmd HoBCaubsliausBg Lalullsd CoHameuwrer Sieme) B © 6T6Ngl. SLETT60
Guorawrer  QummenmaTy  Fflulleveors o 6TEL LIS — STJEIDTS  6UGeUT(H  eU(HL (LD
VL FHHMSHTCRNMTT  DIFHVID DIFHS  cTewienlHenduled (GWHMSHHET B, GSTHIILD  LOBEBID
&HFD OFHTLIuUTer CHTUIS6NTEL B(HbBBlBar]. BTG ehHeauf 2050 &HGe6T OHTLFFFwimer
&6 b LUBBTESSGmBUWTED LTHSSULBD [HTLIQED eUTLD6].

Bvdsg 7: eefigled FlMLSBHamIQul, (UGS SSHS Heweowmen OBEXID [HeidT  HLBBEL
SMAUHEGLD HemLLILmL 2 1IdH0FUIH6e0

*  9MBBeLGHTE DeilemBUl 2 6uFe0 HTD o HTCHTHGW Ol FeuTedHeT LOBBID EUTUILILSHEHSHE)
(WPHIHW  mwTs 2 6lengl. CUaTISHSGHS DUBMBEO LHS6MT  6uTpey, CLITEITHTID  LOBEBID
Helenw! wrBBlwewiiusBE HoLsHs @b Wsleuflu euruiium@Lb.

BvdHE 8: Meneowmenr QUTHEMTSHTY eueny&Fd), Geuemeveuruii] wBEXID 6160GEM(HEESLD 86T ULILDT6HT
BGeuemeveumuiti GureipeuBenm GubLIBGSHSI6USI.

o mHeveowmen OUTEMTHTY euenf&FHHG BHevev SHImen GoueneoauTUINILBM6NS HhH DIHET CLPEULD
BT 6T QuThenTaTIHemd GCbUBHH DICHGsaumenuied HTL QT FBBIFGSHLSS 6lhd UTHLILD
gBUBHIHTS @ FwHTWD GCxhemeu - Geauemev OFULIUID uWIHD EHBSGLD DIEN6T6U[HBGLD
BouemeVeUTUILIL|BHEMHLD  BHENTERNLILDTE  LIewTF@hlp60HEHD BghHeme.

BovdE 9: aFHpandds SULOMWOLBMET 2 (HaTh@GHHe0, Heneowmear GHTPHeOLUIDTSEEm6e0
2a&HGalHIHe0 LBHID YHSTHEHMS GBBIS0BTEITEN6:

o meveowrmenr  OFHmPed  euenFFFCW  @@h  BTLQGET  QUBLTMISHBEG  (PSHHW 2 _BUSHHS

STTRNWLITSELD oBpd  Geusomer,  Heneowmer  UTDHMD FHTHND 2 WISHSHUSBILD,
FBBIFSHLNBSGID CHTHEOLWIOTEENGESGH(P gBm CHTHHIL LS &HJe CBETEUUSHID SLGLD.
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Bovdg 10: CxpamzeEnsGen wHEID GCHamseEndE BMmLCUWITET FBHEmMEWDBB HETEHLOMU
[B&EH60.

* JFHML BB SHIDLMW  (GHOBHES  CeuewIBLOTENTED  HISHLILULL  oBpID  LeTHmisiul
Bemeoulled o 66l D&HH6NMEH HEUMID CFVSHHID UmBUTD CBTeTMHDHT SUWIBBLILLG Dieve
2 s Senaled CuTgk CBMl(eBHeNTE giaELILL GauemT(BLD.

BevdE 11: BHIHIGB6T UTHISTULTHISTS, BOUSHSHDISTS LBHID HelLSHSH6aEIemn BTN HTH
DIELGLIE)

®  BEHIRIGENTOEH HHHHIHHE, GUNIHLD, HOTFFTID, DPSlaluied, © BUSH, FepseuenFd Ggoid
uev GFwedseller LWIDTES HBDHMSEH. HBIRISTOIH DHHET  Fepd BB  CUTHEMTSHTY
(WeTBaBmd &Tew aufl aUGHSH T Fnl L OEflFs0, gl CFmeusend@ BuTHTEH B,
Gurgiomer ojeey aiBHeT HeveoT Hlewevenld LBHID SIPWD Bleneouled 2 6i6m &L L eWLOLIL
GureiiBeney HETHIBEHSECH o flui FeumHenT@LD.

BdE 12: Heneowmen [BIST6Y LBOID 2 BUSHHnw 2 BIFCFUIH60:

o MHeveowmedm [HIST6| LOBEID 2 BUSHEH eISILUH 2 BUSEH elemiBmen oa&@GaldhHe0 LOBBID
GungioTer BBEL, HWeT, Hleweowimedl  SLLMLIL.  SlgliLiedl.  CFemeUDH6IT, & 6uT6u0TUILDT 6O
uenildemenl  Gupigded  GCoed  e1e0BeumHhEH@GW  GibLy  TDEMS  Heneveddh  H(HFH6D
Gunapeumens SiMLUW G HH0 DUSGWD. Db Bevdewd BT HepCaumppid Curg @
QL BOWTHSH euaTFHASHLLmsmenuid HeopGoaump o salyfldpal.  eaglisme  QUTHTSHTY,
FBBIFGSH60 OBDID FUPSSHHBHTRT CFevalRImISMmeNS GHmBeBIaD QUTHeNTHTIL CUITL I9sHemern
AUAIMLOWITESAD GJLDEMDMUIS (GHMBHIAD 2 FHaiL|flSBg.

BovdE 14 OQUIHEISLED, &L6O LBBID SLBST]  GUETHRISM6NL  LTHSTHSH [Heneowirs
2 LGWITHS55H60:

® o & GUIHBERIBLEFBT - Seubpler  OeuliuBlensv, BOTTLLMISET LBBID OIS0  GUTIHLD
o WiseT Ewemer Ualemw  welHeler  eumPLLomd o (heuTd@Gh  @h 2 _60se6nTalul
SIOWLILTS BQURIGSHIIB. BHH 2 0BTl CUTHRIGSEM6NT OISAD HEUIOTS  MBHWITETHSH60

aaiLgl CuaIHSHGHS dHIBTVHHBG @B FBHsH PUTEGLD.

BovdE 15: pHeveowns &ThEmen  Guweomewiend GCFUISHE0, LTEN6VMGIOTSTION HBHH60 [Hl60
Slfemer HBSHSH wELgud CFPILB CFuIsd = ulfleriudimn Sifamss SBHH60.

o yalulem Peotiugiinled smhsen 30% STWILGS BT, STHH6T 2 _awia] LOBBID 2 Bl b
SH(HeUSI LOL (BLDGVBVITLDGD SHITEVH6M6V LOTHBBSHMSH S SBULFGUILD, o _ulfleiLiesTenLoemiLl
Guamiugded o &MBTLH o ulfleomsendd @ amPLTSD alemGSHBEH.  USleLpeiy
Wevedlwest OCam&GLy  &ThaeT  @aubeumm  eumBLWD SfldsliLpalamer.  SIGHCaemenuisd
CamFdwns oifibaeumd 3.6 Wevedwear CassGLT eupemiL HeVmIS6T LITEN60e6ILOTSBSEI.

®evdHE 16: HTWIDTET LOBDHID FIOTSHTEIOTST ©_6ITeNLBIS FIPSTUSHMS 2 (HEUTHEGHSH60

®  FOTHTAIOTR  FUPHTWHMS o (HhauTdhd omdbGHaldbs, 6160CMHEGWL  Hwruid  ereflglsd
HwLdHDH, Hpevowmer CUIBILILITST HBICIGIRIGZEET  6T16060T  [HMEVBATMID 2 (HouTdd EbH
BevdE iU SBUILBSBESI.

BvdE 17: Cuands&hds Gubum BeTs o evsenmalul b LEITme Heeowneal aleTFHHETS
wypiLgud o uIFiilgsed

o Guemisaahsd GCubumliger OeauBm 6aiLg SDIPTFTRIGHRISET, HNWTT HBIOIOTRISET LOBBID

&H6T  FUWPSTWD Baumping L Cuuwrer &l Lregienulsd o 6fengl. &bdH L LTI
CameTemadel, ST LFHUYS6T, URSLL ST F&6T D@D  WwHESmemuD  Lailemuiub
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MOWILDTES OBTem Qenenihdh Bevb@GHHmen &ML (HousTd EHHHCaUHI(BD. Aenel 2 cudHenTaill
lemaie, LgmhgHw, CHdw wBmIb o 6en] Denalsd Cheme.

sreuBleney LMBBHme CufiL ukBsBB mETHHeT COP216d umflenilsd 2015 @abuy 1260 HewL QBB
“urfled o LeUT eML” gmmer. @b o L&urh  bHeubu IHD 4 b mETeT 201660
HOL(MBHSG UbHH. ObHFH 2 LTI IQTILIY 6160607 BHTHHEDHD 2 606 GeUlILIDWIDTHMED 2 198
CFeodlwed SleTeyHE GHMBHE (Pa| CFuisHery. HBOUTH o efen e GrFwTer Hlensvenul
werdHed OsmTewih 1.598f GFsvduled aumIwiTagdl GHmBHHCaleniBD 616 2 mIg OHTERIL 6.

&TevBhleney LMHBB Buewid HGHSH Gobum:

o aeupBlel  OFHTL&SSSHHOmbHH  umuBumonemed  yalulem — smeuBleney  mpSid6sTemGL
aUbFHeTeNSH.  SLbHH 650,000 euBLBIG6N60  UalwsIpd  GeulILWSIpD 60U F a5 61T et
LeWIbHenTs  mpsloTs  ShHbIHieTend.  SbH  HTeVHMeL  TBUTLIMBEG —(PHSU  SHTF6NTLD
yaluler apmdluled gmuBl Fm TBBL  DiHeTe0 B LUalSCasTeansdHng —SlenLs@b
Gfw  Qeulud w@BmiIb  @eflullsd  gmuBL  LIBBUEL  SuEb.  SBGUTEH B yalule
SHTeVBlemeLITETSH  CeUlILIDML [hFH  UHBBSI. g@“u@ﬂ@@ﬂuwﬁml_g)a')” aSIB GBS LILGSBSH.
&LbH 1006umLBISeTe0  Lalufedr @mﬂuﬂﬁmﬁommﬂ@ 100° .".umyesTansl 9@51&9‘];3@161’1611@1 [GE
Qwm Fml LOTBBIDSTET  D4eT60 yalufed gBULSEpW WHsFFpw  iBpepd  Wsleuflw
a’:l‘r61)®66)61) OBYID  SBBIFESIP  LTBBSMS  gBUBSSSMBP. 2 BGWD veflwmml, &L6d ﬁu
WLLD 2 wie], [HWILSTL LehdFld, SHS W ppid GevsTend GUITEIB  LOTHBBHIGET
gmueiGeal HemLOUB TSSO L .

STEVHIENED LOTBBSHHBSTET S GRIHISHE:

o Lmaalgel efloummeisenen  efla@OUTE  aumuBEeT  euelioewiL 6uHHMBE — CFeLSH6IIBen.
ABBYSBTH  6flbSIUGBL L Lige  efloummeiseT CUTEHGaTHSH UTHAIMIGNT60  GMLIBLD
uTAHY  wBBID SThEmeT DINSHHCoTH Bewenhdhl Lel GeulILDWITHIGE —STTRIOTSHBSI.
B3 H BLHIT STebHlencvemN OTBBESBLD.

STEVHEN6D LOTBBSHIH allenereysHerr:

o  alehEhTaldenmed SLbHFH &TeuHH6e0 (WamaliOFwiL’ L  SL6U60 LOGHHGHW Lol 19H6l
2 (HhGHH60, &L6O [HILLL o wje| BmILd  shHewwmer  Geuli  Semevde  GuTes
Uelialeneneysel @eipl 2 60& Sienaled HenL OIS enmsen.

mbH W BrhHseMer sreupHensy IBBHHMETer euengweny AETH (UNFCCC) 20178ib  oyemi(p.
Gw 1768x8 mHmLOUBBEH. BFHev CuenidHGHhad Gubum CLr®h smeupensy IBBL WHBBID GCuyfley
SuUTW  GeoplliBstear OFewiLmul  aemJwmB  BHUBmB  QHBISMeIILmSS  GBSHH
AleUTHSBLILILL .

1. Qeullu Hewev OFHTLIHH 2 WihD: LGFMD @600 aUMLES6T CeuluSms 2 6TeNnISS DI
aefeIL0SHHBE  OFeLevAILTID  HdbIweudhdl  Ualuler Geuliupeney o wife|sh@EHd
SHTTEWIOTS EYHBHHMBH 6160 AUCLIBTH6IT  Fn 1315 GBI

o2 mpUal OBB Henev (euem(BLOBHIeneV) HEB: @  euen(hd  LUlTHeT g Huw
alleneeydemen gBUBSHSBID. OeulioTer @Ged LUFFHeT oiFHs BTL 61 o uiGrmp Smoss
o gab. Ba uuliselest  ofase  aflagash. oideflegh Geulipemen
Gouenmmemtemiouied SIFE o BUSHH OCFUISSB BEBID Herg ULy allenenadleam  Bleomiserls0
QH LIBBHMmBHS 6SHTewT(HoU(HLD.

DMLY SHTEURIB6IMNEL @(h LOTHBMLD:F] LOTHBHBLD  UBeNIL.  HlevsHBamen LIBILG DIHSFSHESLD.

DISTOUSHIFTHIeVmIH6T  Gevild  FJOTGD. Bl HlovmidseT Geuld  FJLTGLD  6uBmeIL
Bleomise Gevid eupemi® CUTGLD.
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4. 9P eaupld 1BEPID Geuil SEwevEeT: 2 WHD  OeuliupBleney BB  OTEID DML

SIEMaUTe0 aUBL & oBEID CeUlIl DIMEVHET IS b a6

&SL6UBJ WL 2 _WHHe: 2 605 Semaled SLeO B WL Lwmergh 1900  Hefed(hbal
GOBHHH  PIBHG  0.1e0phHaH 025 OF5 o wgld e o WHIMEH eIl
QU(EhEhTENHET HeWIBLIGSHSHI6T660T].

JI9H  HIHOUOTETEH LURWBB HevdEd 0Fe0e06HmEBI: SSIID ST  HITBHBTEIIY 60T
AemLuled  oed  SHimeuTard  CHTMLSTEHHL  (LPIDAUSHIOTS 2 (hdBdhImBLD 66
THTUTTSHBLILIBGS MBS

SHTEVHMEV LOTHBBHMD 613 TOHT6iT6m6L:

®  FHTUHEMeL LOMHBBHNSH EHeUMBH6I60 61HTOSHTETETEVTID. DIEHAUUITEIET,

1.

BLASHme: &g STeUHeney TBBSHIHBSHS  STTWIOTET  LFMD  B6060  eumudhaerles
CeuaBUBBHMHH GHewBLULMSL LBSld GBIULIGH MBS

SH(PAUGL:  HTEVHEN6V  LOTHBBSHHET  alenenauTsd goUBLD UTHLILGHM6NT  eTeleuTRl (G 6emBLILIG
GTGITLIEN L] Lmnsle GBUIBSBSI. ®euail(m DI (LB ETHLD gmueTGeu
BLHSHIOSTENYHSHMB 2 _60H6eNTalul  LOTHBBHRISEN6T  6leleUTH)l  IHTOBTeTTOUH 6T
(WPSHEWL  UmIE 618 &8 651360

BLASHFHmer CFweoLTBa6iT:

o Fmeub &LHH OBuTusBES (P&T  SHTEUHIENEL LTBBHMS (GHMBLILISBSTET  [BL 6 DHMNHHEN6T
absHsH BUBUTCs SuBensB HL (WdBUBGSS CHTLES Gouswi(BLD.

1.

rfebeor  LBOID BB  CPEVMIB6T:  LwSLIgel  eMflOUMBL BT  FTFHA HLULMSHS
GMBSHHHOBTB YBHIILSSHHHS LBODID LGMD HBBeO, B  DEV60HI  L|eTe0LI6H
aBmeL, 15HCHeT uTuy Slevevdl LML (BF Fremeuml], BHMID Yol Oeulil  SuBBeOSMmeTF
FMibad BpUUCsH &STevhlamev LIBBHMSH IHTOSETTET QhH (PHBU 6ulpl (PHBLTSLD.

appmev CFiss v Gilyser: alemev dnigul BB CFOEGLD  WaTHHANBETTHIL
CFL uebymelr, @jarsaiGu’y, smppusel (Air Condition)  psHedwieumenms
o LBWTAHILmBHS GmBHHGeUaEIBLD. LWETUTL 1960 B6060THEUTH LOHTFTHOTHIBM6N HIBISH)
MLl SeuFWIOTGLD.

QUTHMD QUL  LUSGMLE GUIUUS6T: BFFLU LS UL 0SHHe0 HeuSHDHTO E(HoHS
amsamselar o LCWTasHmedd GmBHHEon dnbhsd 2 HHWTGWL. CUTH  UTHETHINHET
2 LBWTESS60, @b WA WhHHeO Gaiba umisgF QFsoaised (Car pooling) siamydsed
BURIGD SHTIHET SLeVFH BTeNIh FHBH] eUTHEmISmeN 2 LGWTHHHL GuUTaiBenal 6
FBhHS LOTBH 2 SHHUWTGLD.

GMBHHL - WG LWSTUGSHIGD - L@ HFPBS  (PBEET: GHMBHHEL -  LewT(HLD
LWTUGSSHISHE0 - WDBISIOBSF (LPeNBS6T BLOGI GUETRISMENULD SiBBmeneou|d GCuewliLTSHISTSHS
2 HFBGH. B WIGUTLMLE GMBHSH OIS (PeUD LFMD  B6060  6UTU|SHHM6NS
&DOBHBH B

STBHm6T WG GUMTSHIHE0:  HTTLIGT-ML -ShHEMENeDL.  GUGTMDNIL 60SHHHHSH  HHGLD
WD &SHSIOTT  OBBID  6UEIEHIOWITET  6(h  HMJ60T  LIGEDIOWITET  LOJRISTEGLD.  [BTLD
LOJRIGEMETUD  STHEHMMUD  algaiear Halol eaaf&FHeEasnes DPSHHHET  alenenaurs
STTUST-DL - HenervenL  aUeIemTL60HH 0 BHbSH HHGWD Ualulesr Hper DiFHs  Sierey
GOBHBI el LS.

Buipens GeuenmeRientd: 66T 6V  HTTLIGTNL DLEHMEVIQET @(h (WHBW CHdHeLons  LoewT
STeniIuGaBg. urgbuflu aleusTusHBHTS STHH6T DIPNSSILULL FHTe0 BbSH CHEHIHMS
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9FHs  Slenaled  HINHBHIOBTHIQHBFBSH.  peimed  CUemISHHGHHS OBMILD  BuBend
BoueTTeRTENLOUITENG]  LoGwTenN6eT SUIBMmBSH STHIHHMEN HbHMoUHHIDH OBTETOUSHET  LPEO(LPLD
LoeoTenTfICIenLIS  (&H6emMBLILIGHET CLPeU(PLD MBI LoewTemie SuiBendsuleniolienll GLobLIb & g6 g6
CLPGU(LPLD  HTEVUHIEM6L  LOTBBHMS 6IHTOHT6TeN 2 FHaydma. Buibens GColenmemieno BUIBenH
® JRIGMET LIWLBHSHSH FHwmer e@Ge0 OUB 2 56 dBg.

augsTe0 B GLoGUTERIND LOBEID DIH6T (PSS UWISHSHIGULD:

®  QYHTEL B SILELH &g HlevDd 6l e B uPbHBHTHL LalliuGHwmGw. SiHed HAH
BT 0 BLHI&T eleveuTll UGHBTeNHHHID @ GuTHeUTEr algHTeney GChTHd  abiha
ICEuETE

B GeoTewiend 6IRILSH HSHS 2 BuSHHenwl GuB Hevld BWID B eUeTHIENBT FFUITH
Guweuremieny  GFuluBHTGHL. Bevld EFeTed SUIBMS 6GUEMHIGBET GHmBeuTer  jeMalGeoBuw
UTHSBLILBHBSI.

aUgsTe0 B GevTemieny 6T6iLIGl 6w BB Hengll Cuenill LTHISTHHD, HSHHS (PenBUled
Bevdemsll Cuamideo, STBHmen LFTOfSHHemer 2as@Galdhdhed Goed Cuenshs@hd Geuemmewio
(peopHmenll  LuIBd  QFuigHe0, ealemenBlevmiser B@ID  GuuiFFed  Hlevmisenen  Guewmil
UTSHIBTHH60, LowIeUNHemS LTHISTHHe0, Ceuenmemieniodsner o 61 HILG by Ffwurs
Gsumemienld QFUIHED, 6UYSHTEL, GeusTaTICLHSMBS & BUGHS FBl SenenidemneT &L (HSH60,
LBBID  Hi  WwelHelal aTDHMBSH HIHMS 2 WTHBHIH0 DB  (PeOD  SFBEBIFGHLD0
Foplemeven! GbUBSHSHIH0 B WaBECBTIH OFHTLFLENL WSHTELD.

augsTed B Ceomewienouller (PSS LIQHIN60SHEIT:

* appBen FHLLTAIH  aUQHHIH St SwiLBeaudHd Db HedHBETae B
cpevmigeilest QUL @GN 6BLUUSID GLD. aUYbBlensd GLO6OTERIENLOSHSIL L H6iT LI 6TIT6M60T:-

1. augHevdHFe 616DemeL LOBBID  aUHleLSHH60  STewilLBLD FPw  sugHleomiBmenuid alenda
QRUHEUMT UL LD euenJhdl OSBTeiEHHe0.

AQHEVGHFHE0 2 6o B DB TIRISMET  UMILILLOTS  auedIbhEH  SeuBpllenen  GHplLiy
QICEENEIOE IR

AUYHEVGHH60 STERILILGBLD SUBHBUITET OBBID OB HIT60 2 (HEUTHBLILL L 6UIQHIEURIENSHEN
GBIUY 1BHSI HeveUemILLLD eUM]TH.

Beoliuweun(® wBmId Bleoliuglienu Gy aBHSH BHeVaIMILLLD 6UDTH.
AUQHeVGHHET HevaUMILIL HemSHdH HWIMT OCFUIS.

pHUleT Hewy LOBEBID S (BoTen Heod o UL el DfISSILULL  [HlevHend  SIEHLOUITEILD
BITENIHEV.

AYHeGHHL o 6iTem  HfleT  HeTMOMW  SIEHLWTEND  HWIH DS  DIQLIHLWITS
MEUSHSHIHO\BTETEN6D.

@hHumailed eugmBlev Gosomemiento:

e [BFH BHILREL 6ugHlev Geumemieniod; HLLIOTeISH SHHU DFFTRISHSTL  gBLUBHSILL (B
1970s6fl6T  OHTLHHHH([HHSH CFWOLGSHSILGSBSEH. Leveuens Guibum’ (hdh S L misenTaiul
“eupldl uTHISG6TeNTGHD B msehdaTer H L’ (DPAP),“utenev mleo Guibum’ (G L™
(RVP),“wenpGuipitd  Blevmisensstar Gl eugmev Guwum (s b’ (NWDPRA) wBpid
“@ordmendaslulL  Sflsa B  Goburiesh  Hirw”’  IWDP)  edw Sl miser
ueLGeupiui L BITgliy  @weded SIbidsiiul L . 1980 LBBID DISBG (PTLITERT  6UIQHI6V
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Gubum’ (p  FHLLBEIFET — OMTHHID  ewielend  CuUeiUTHIBTHHO  OBMID  LOMLOHT
GxrilIyHH L misemenGu Crréaonsd OBmTeani(h OFuweOUL L g).

e PBTCFLOLILY:

2 B  (PIPAUBID VL FHBMISEHTE  LDHH6T  HhFHeNH ABTL &l BGHCHMaUBEHHG
FHoponer Bl @mebdleampeny. U BLmSelled HTD CQUIGSUTE o LCWTHSHGWD  GQbHT
ST STIILGHAISHMED  DGL6VEH  BIOUSSH — HETOID  EL6UTENID  DIGVVSHI DS
CFweL(PBLBGSHBHINS  alleme  FnQUISTE 2 6eNFH. HBEGD  BIUBBTHGmBGW 218D
BIBBTenige Waslouflw Feuteom@ld. SusCau e B GFaflly e WLHIYOSS aleTOTS
W HwHgeud CupESsa. wepnhy  Cssfllienu  éHeT  USUBB SIS H  BhS
BIUBBTHGmBenU! HTD Fomelldbs (PQULb.

wenpB] Gl Sjeudlwid:

BT Syl uUBBTSGHMBmUL  ClausOaIS).

B UBBTSGHMBW Fomaldss BHeoddly B SHsfleds WssFdphs LBBID WsF
Flbperoment aulfl.

BBILILGSHUT60 ST LB HEnLLTNS LGS enl LOGwTenTTe0 BIFLILIEUSI.

SDIFHE W OupID UGHB6T DVevdH DFHBWTE B CHMGL LGHDHaNL Hevdhdlg
BIOLLLD © Wy Sengd BHITed HILLSH60D.

B OUBHBGHH0 edTdH HlevdhHhfler Hetenenl GCDLIBSSHISH60.

6. USHMEMLOLHIST, Lewienen WLBBID CHTLHHME BUTselnd OFuiw B OLBeug.

wenPBJ GO HILLBISET:

wenpB CHONIND @ (PSHHW HILLUGKIGET 2 6T6rTe.

1. mlev CuBurliied BHeny egljeresdBars Caulshsev.
2. Blevdsle By euend LGl sHe0.

peod e  Cuomurliied wenwpemy CFOLLGH Hewddly QBT I9H6T, G6NRIB6T, GHBISG
SImeNIH6T, HBLL SlemewideT  CurapeuBens  LWeTUGSHSHID @ UmFbUflul  (PepBLTE@GLD.
Bevddlp B BILUHe0 SBGUTmHW wenph] Caulliear ysHw HlLwrgh. & CuTsieurs
FnlDMTMHIG6D, UTBITHISE0 LOBEID  o6wIeuTed  HIFLLUL L GUWIH6T, SHewIBIBeT, DB  (PpSHeVlul
SimlinLd CBTENIL HTGLD.

SGBBIFGIP0 HTEBHHMS LHIILIL60:

@6uGeum(m BTHL WaTBais (pwBdl CFIFBEl. (WaCaBBHIHST @@ (WPHIHW DIDFID 2 BLSHS)
wLBBID  alwmuryd  cpeold  QUIHNMTSHTIHMS  (PHTCHIBBIHD  hGWD.  @eIOeum  BTHLD
CHTHBFTMOHMEN  DIMOSHBH.  Sienar Wl HTHEhHEG Coueneveuruitienuiud,  HISTCeumflesr
Bxhemeusemenud UJsHd CFUIHBH). Geid NCENE;) QU(HEUTEMLLILL|LD SHHA MBS
FlusTeLmIGNTE  WelsTaellar  (paiGamp  aufisaiear GCoeomdHasL b o eodlar  SiemLoliled
Wasleuflw wrhBHmBHS OBTeRIBbIHITNSH. BT gBHaICN BHog HLGITHSIWID, GUTLDEUTSHTILD
LBBID  UTHSTIID BDHET FHTHSHMSH 2 6o  HLIDLIGHSHETGeTD.  BEBTH — LHSLD
(PTBRMBMBSHH T LIV6ITHEHLD FLOWOTS LIRS LILIL a1606n6v. LIV BHT(HEH6T SHHISEHMLUI SIQUILIHL
Cpemausemend L UJHdH OCFuw  (wpuuwrgd Beeouled SmEdG  Ceusmenulsd  FleommBaei
2 Wibhe UTDMESH FHJHMBHDH 6lHTewI(HeiT6redl.

LB  HT0  (piBaiBm  SHILMIGET  61606VTD  SUBBTEL  FBBIFSHLSE — gBUGBLD
Uaialenenoysenen  UBMS  SHHH60  OBTeiTenmosd  HedL(PedB  UBSHSUILL L DHeUSETTGLD.
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DISHTTONDETAUTS  BIBEDHD  GFlBHEDHD OTFDLHHE, GUTLDENIL VD DIFHFBISHSBID BNV
SIMHSIETENSH. GHalwb i (h BB OFHTHBFTMmS HHeUH6T HVHMSH DHFTE FTHSHH
Al L&l OFHTPHOWIDTSHS6D WBBID CUITHMTHTY eueNTFS [BIHEG BT FTHEIMIG6T  (LP6VLD
HOLSHGD FHHMD HhHDHFH ML DEHH6EMET UTDEHMBBHTHMS (PBBIVID DINSHHION L HI.

SGBOBIFGHP0 STHIHMS Il Ghrobsmiser:

QUITHENTHITY, HMBBIFSHD LBDID FUPSHTWSHHET BH HTHHD GgBUBSBHHIQUI  (LPeTCaIBs
CFWELITHHN6ET DIHLWITEND H6WI(h (PAIRMalsHhdl LBBID Diend WAL 60.

FBBIFGHWea Laalmenaser GBHD (PQesmeT IBLILSBE HHEUOHEMEIT GULDHIEGH60.

LBBID  FHWTET LOTBHKI  BLEIGSHMSHET BBID  SHOUL  [BLEIGHNHHMET  DIeHL WITENLD
STaIHD cpevld CUmISHHGHHSH GobuTl enL. 2SS ILGSHHIFH60.

SGBOBIFGHI0 STHIHIHman WHUIINGLD CFweOLPmBH6TET LIQHNeVSHEIT:

FBBIFGH0 HTHBHMBHIINBLD 61 LIQHIeN60SH6IT:

urtdly GPSH QU  (PHEUTOUSHTS  (WETOWMOWILL L HULBISEHHES FBBIFGHLO60
urgliiy G Chameuwt, CHameuGSIBTed 6he Hemeouled CHemeu 6IGTLISTEGLD.

Crrés: (PP SHTEHBRIBMET  allenenaldb@ld STJeailsmend HewiLBHTe0. @QbsH SLLLD
SITUIFSAuler Smev Sjememeuud BiFentulHaIBgI.

FHTHBSMSYITUIHD: QbHd S L SHFH60 (WerGmPwliL’ L HLSFHleT SBBIFEGHLOM LOHBBID
FUPHS SNHEHHMSH HILBIHSH DB (PHBUSHIISHMS ST 60.

LLEUUGSSIB: BHFH LgBlemeouied BHifewulssinl L Sl  umisefear  grshslwiomet
UTSHSLOTET SBBILBEL60 alleneredamen GHmBoHIad Haljsseabd ufbaieny 0FuISnBg.

SPldend: BObd Hmeoulsd Syuieyseller (Wadmen @ SPEHmBWTE ST CFUIg
WYe] BHSWD DIHBTTHET DIEVVH HFBBIFGHLD DLTIVTHEHHG 6ULDHIGHFH60.

SNfsamdmw LE UIe| QFUISH: FOTIISSILULL  SBBIFGL0 HTHS ST 196
ofismaulet  SHID BB Sl  almaepispomar  Cagss  (Pe  TBLUSBE
BhremeuITa HHAUOHMNSH H(HBMBSHI.

wLRe| ah5H0: OHFH Heveouled SIHH SHLLD BITSHESIULLST DRSHISHSILILL ST
Slevevg BeTenid WIBBLD CHemeuwT 61SILG GBSHSHI (P19 CFIINUGSBSI.

Ubensw saisrenill: &bs Beneouled OCFWOH LD Ibldss D@Ind SieMdslur L
et oiper ueml OHTLRIGHBE. Db OCFWOHLLSHHE SHTHEmE6 FLLHBG LBLOUTS
CFeLEUTHAUTHILD  FMBBIFGHW0 HTHS  WLHUT 9T DSibmaUlay FBBIFSGL0 UTSHIIL
SO BLAUQSHMBHET HEOL (PBLGSHSILGHBSHT 6ITLIMSHUID  H6vIHT 60N HSBSHI.

OhHuraled SHBBIFGHPD STHHD WLHIIBHSH0 (Lens:

BbFHuwimaisd FBBIF GV HTHBHMDH SlemailBLb (LpedB SLBBILILIGTENTSHTHG
QFweLH Lmisemen  SenalB  CrrsssCamh 197860 OGeTLmsIUl LS. 1994 eteufl 2760
LHHW  FBBIFGHLWED  OBBID  UAHBIDB  MLFFHD, BHHU  SOIF  SBBIFSHLOE0
UTGISTIUFL LD 1986 @61 &S 6abd @b alflamsssSlrd  oeveogd  USHILILTNSHH60
HLHHABSD S Leuewernt 1&60 UL QuedL LUl (BelTenuly 6hdh @(h LHw OFWLSHL L SHHBESLD
FHBBIG0 SIS SULTWOTSSLIULLG. 199460 GeueflWiLiu’ e @bhs Salling LIng
OIFH60 12 HHGHFHHIB6T QFUIWLILILIL (BelTeren. HH W LoB@ID LOTHe Spemenimiser Beng (ELA
- Environmental Impact Assesment) Guibu®BsHd Guweoremienty OFuwiLd  GQUITBILIENL
LRSI BHOSTOTHBSEH. FBBIFGHL0 DI FHMLHGLD.

113 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




* WHFW FBMBIFGHIEO WLBBID UATHHIMB DMOFFHD UHHTad @ EIA FlLdms Osluibuy
2006-60  Qeuefull L.  @hs  opfelifag — Shsewi  Nfleled 2 6flen  eledeuI
CFWELFH L MIBEDHD FBBIFGSHLD D@ILHdU  HHW  DMWFFHHHIHHSH upp  LIpCs
CFweoLBSHS (LPIQULD.

OBHTOBEFTEN60H6IT

G BISMISGEIT

SIGT6L  LOIGHH6MEVLITRIGHGIT

SIBBILILIGTENTHTH G SHH_ L MISH6IT

9 GG LML WBBID SLMSHNT SLBUUTL(H LWL 6VLD.
SO Hlemeowl L L MmIH6iT

ydHw FULD yHlwu FHLBESEHEHSG Dind CsTELUMmS HLRiseiar Siene] WwBBId SHpene
QUTEIHS WIH SIIdG SInd  Sefds  @lumHed Sefldgleteng. EIA  speng ysdw
HlLmseler  appliup G BpId FpsdH  HTHSHMmS  WHUIGL. B
FBBIFGHmUD  (PIICOIBBHMSUD BDmenissBa.  UTHSTILTET  WBDId  CuassH&bHH
auenT&FFBW SBBIFGe0 HTHBHH HLTL 1961 CHTEHBLOTGLD.

Cuewss@Hd GUT L 2aGSLILGSHIID (BT

o gnaaBea alaumdeHsliLy M&EHwbBThHSeT Feuuler 193 o mili] BIHSEHLD GFbULDUT 201560
BOLOUBB o mieysel OQFweLamLLSHH gmubsHu 2030 GCuewisHGHhs  Gobum (b
Camflesmasaier @ uGHwWTs 17 Cuawmissshd CubuTl (G SueEGseT BB 169
BevdGH6elT  gipiseaTeTeniul’Ler. @& etefl 1,201660(hbHEH HOL(POBEG abHH. BHdH
Bevdgseamarg  FJuBhrs  BTBelar  ouBsurgmendeier (WRTGWL. ey  FTauGHa
BTHH6N6T DITFTRISEIBEDHD GV FHHMISHITO  GQEHBEHD HevbhH OCETemih CuenTddHSHHD
Guobum”emL o suseNTaill utemsuied  CamenhOFaIBI LYCEY: 15 QU(HLMIB6IT6D
BenpGauBBIeuSTS 63131801 T6uTL 6u].

Cuends@hsd Cuuml B BevdGHHeEnd CHTéEsmIsEnD  aupend, udl, SHeval, CITHSIWID
LBDILD  BeLaUTDe], LTeJlel &FOSHSHID, [BJ WLBMID SHTUIMD, BB, CUTHNTHTT  eUeTT&FS
wBBIb gnymLw Geuemev, 2 6T S LWL, OCHTYHBFTN60 LOBEBID LSHSTHSLD, FLOBlmeoBB
SHIMOWID  GHMBHH60, Guemil LUTHISTES GCouswigul HBIMIG6T, HISTR| LOBBID 2 BUSHS,
STeuBlemev  GFWeD, @EPellWed, &FOMHTEID WBBID BwTwib, WLWHBBID gl Lmewien  Gumeims
(WpeHIHWTer  UGFHsmen  CeweLBsHd FHmewiBh. Bhs Camflémawneid  GUIHETTSHTT
alenT&uled saueid OCFaishgieus LB V0 DEIDID DHB  FOHEND  FPHHMDH
2 (HUTH@GHeSH WLBHBID UTHISTIUTET DHS CFIPHILTET 2 60hd 2 (HeUTHGHMHID (LPSHSUILD
GIILINS BID Hewi(h 2 6iT6NGl.

umfluLm: sTGsmeNl UTHISTHSH eMILBGSHIHID QIh GSHBITDSHHET Hmd LTHLLT 66
LOABTITARMNYIT  GHEITH  6TevemeLUTED 2 66l @H GHSISIMOWD. @DmG uFld@GD  UIPEIGQH6r 6o
QHRISMENHS DIVVSH Tl B (WPWBFWTaid Bend 2 Wibhd bHenewdGd OBTanB OCFaimieengi.
Geumib 1,000 1wéEHeT  WLGOL BHHSTID  BeufHeT  HES6T  STLEMLUID  GUATISHMSHUILD
UTHISTILGCHTH — SDIeL6UTIDEL IS  clpeold M&bFw  Brihselear  Cuends@hsd  Gubur’ (B
Aevd@asmenuild  Crréssmsmenuyd  HoBCauBBulBHSEHBITHET.  DISHIOL (BLOVED  DIHET  cLPGOLD
@6UOUT(HEU(HD SHTIILLL  (LPenBUled LILIGTENL [HRHI6TET6T].

by HITOSHHENT STLMLL UTHSTHEH O _6lenel]. DIHenTe0 STHH6T @euTHen B
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