SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR

&.ClUM.& (2-Wif &)

2_uilflwev
S - 13
G)JGTTQJT 6i)(2024 H&Hw rmhmS S M ensemLoiL)

36V - 06

US US US US US USHUS US US US US US YS US US US US YS YS YUS US ™S YS YS US ™S US YS YS US d°S ™S dUS #S

[~
72
[~
72
[~
72
[~
w
[~
7
[~
v
[~
72
[~
v
[~
72
[~
7
[~
72
=4
7
=4
7
=4
7
=4
7
=<
7
[~
v
[~
7
[~
7
[~
7
[~
7
[~
7
[~
w
[~
7
[~
7
[~
7
[~
7
[~
7
[~
7
[~
7
[~
7
[~
7
[~
72
[~
7

SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR




© 2020 CxH W sevell Bloieuerid. yemeors gl 2 fleMIDSBEBLD LIMGI&SmE &L LI L6m6l.

GueaiLedler ufiGFrHmanmeflen alghepTeon SigliLenL &6  (GLoGTL 606w
sameo(wempufileno / Cuaiels eumHL)

FHemso(enmuw|fleno GeTLFumen O@ETeTensHemen  (LPHT  (LPH6VI6D 616D,
souj @evflwr BrienLd GFjns urdflwungrer Hysf GLIL6d opeury. Heuj
SOBuTxkl meienr  Hemeopemmu|flenoulwiedlest HHEMBHUITHS —H(HBLILIHESTDT].
Qo6  CHTLLSHHIIUL L Tenld SToUTEIG6TN60  Heuenomss SO Uil L
ufGrnHenemsemsn GMGETNIH DHevpeOd Hemev(penmuwfleno GHTLFLTeT
SgliuemnL s CaTaTenssmend S MHST].

@eummenLwl uflGFrgHemendear BMEPTHBMEIGET LML  6T6wIewIHEH 2 (HeUTE
aISMGL U0 SHFTUSHBTEOEIBEHDE (Weoteni@y GomGsmeimeniu’ L er. ety
semi(pUligssiu’ L uryuuflussHissTear  DlsvGsalag sralssnTel  BnpTs
FHBRIGEIT LFLOLM TG0 HBMeNE QBTegHhHemo GLosTL 606 SHenevLpsnmu]flento
@aTLjuTen @ueni(y elFHBEHBGHW SpBHTTOTE DewohHel. HHOUTH Hemeu
Guei_efleit G@meiTens (mendelism) ste(ILH S BIDEDT.

senso(penpujfienouiwisd semevF GEFTHB6T
(Vocabulory in Genetics)

&1gH0BHTENHUT6D HelweasefenL Gui Hem6V(LpenMU|Flenioulwievrsefsd
Coumun(heden  sTewILU(BE@ImeT.  elhd  (GHRHOBTENBUT)  BHewwideilent
Bowrenr  sifleod, uFems, Heow, wUIfleemLw  Bowomer  sMGY, &6V
wulfsenmm  eu(lpHemswTer  Hemev, Luly OsmemwiL  Hemev Gumetimensu
Sp&Gw.  Umiyflemwuiuiedsd  semiemiaenLul B,  wulflepenLuwl  Bmw
Gureimemey QUIEOL] DIGVEVHI HRTENLD DIEVEVFH! LIGWIL BLGHLD. SimISQwimestd
alemL Ul Hemev (emmu|flemowenL wjb Guiedyset &llv Bmo, uFemF B
SIVEVFH HeV BINE HEWIHET BleV6VFH HHMD HIDD, HLI60 HIPID DIeV6VFHI B6Ld
Qunestedllm  Semevouly  Gumenimest  UMIUSFaMIBENT  L@GHWD.  BUILIewILSH
Famisen  QuUMBmTHel(phal IFFRIBEDEHS HMEV(IPMMUFENID DML LIEDE.
gmSufsd sTeRILUBL  DleusTaldbssamigul  UswsImm  GHTDDeusnLOLIL]
(phenotype) erenL(BLD.

Qe ed seig ufiGanmamen  (pyameiear  SuglinenLulsd  Upliyflenod
snyemiset Ul efensdsnmy. @UIpliyflenod sTyeniseT Halel HeneV(LPEHD
wflemiouiiwislled LIFDLISHTUISNGSHSET 6Tenl  SiewL WTemLILIGSSUILL (HelT6rent.
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UTOUMTWENEH @@H SDIQULNLWeOSTGHW. @emeu uryouflug  SHoHeus0EHem6NL
Qum BT B 61FFRIHETHB(H D BLGHHIH M6t o Qurgieurs
BoepgsHsemaisveten DNA  cpeoddamled 2 6o GHOGSH  SHTIWD
@aled  &mewilubl  DNA  cpevdgafeng  mBlusalGurengl(h OsTLiFS.
DISHHIL 61 Q6 SI6V6VG| PEESG Gupul L Buieoysefleng)
@MLuTeT Yrsmisen ievevg Gulienyl (hobseieng @GMULBSHSHINDSHSHE STy 6ot
LTMISTGW. AMDAILLD / FTOID  6l@UFH  HDepTHHEOTEIN 266
GMIluTeT Hleneowimen LGS W GLD.

@@ UJbuTWevdlen rmHm eugeumiseT eIFlmmBSet (alleles) ereTLILBHLD.
HH(HBB6T DMOUCUTHS BImejHemisaialeion @Cralsomeat ienwail El
HeMMey STeILILUBLD. 61HHHBH6T HluLsalCurenyl(h @uomGselsd Gaumul (Héb
STemiliu(busmel. @RHHMBU  IMOD  UTDUmFWevdeimsd  GMIILGHSHULHLD
glevevgl Uflurenmr  (encoded) GeFuiwiup  yrssHen  QsTHmur enL L
urde@GW. wHDID SiE@ulesr GaThmeusnolLD WTHLGHL. @aueuTm @(HLYW
omEds  BpapisssHNn  Hws  B6G  GuDCPTILBIGHSIWD  GuDDIS
QamemiL. @elGeuUT ([ UFLUMTULHDIHID DLEHGHODESH B LFHsenemumaug)
QaTemiLeneuimTess  STewilUbBLD. @BFCaTgmeT @ HmauTHCoUT  DI606VF)
@alelmEs wHGDTEIN WTNULL STHCT HTerliu(HLD.

@@ urbusmyweded @By Seienowmen eIHHHBHHT @HUST DB @flewr
mspleney (homozygous) eeniu@BD. WIPUTLTS @@ UTDUMTWEESN B[
Gaupul'L  eHHHEHE6T SmemiliLgst ik Usdeder HspBeney (hetrozygous)
ereilupo. GoTppeusnioliy (phenotype) eisiug omdulen Aplyflenoweniol
Un@w  Geln@lenLuleorear Sl HHTodsmseMNamsd  Geusilobaml LILHLD
ustiysanm SpGW. @F smSulsr Semeopenmu|fleno  eugeusHLIOLIL] DI606VH]
admm aseien Gzr@uy Wplyfleswwenioliy (genotype) aienluBGasing. @
smdBuiesr Uplyfleno siemwly @fleblisrsGaur 9160605 LsLeVIsT HISHLOTHBeuT
GUUIL L uFbumIwe@ CBHTLIUTHES STeRLILHLD.

usvelelr mIB Mlemevuley omSuienr GCaTomeusniolieny HBlFewiuls@GHw  6TH(H(H
wmswmw  siHmmelst  GQeusliluBH imesenwt  WwemmHGH — GQeusriliubgdeme0
213 pLAwrer eFfmm (dominant - allele) eren oiewwaSILBD. L HAwimen
admmalenmed Geuelléd &I LOUGLD Bweoy Sprdwmer uemiybsam (dominant
trait) eterliu(BD. G 5555 alemenensud STULTH Leveler Hid Hlansouled
2 efen a1 H(HEB6T Lsafien_cuner erdhmesei (recessivee allele) ereriin(pLo.
UetetllenLey e1Fhheumsd UsisllenLey MHlensouled LwemMBSILHLD  LIewTLEIn M)
UenellenLe) @uisdum@Ld. sialaid Siemeu @fleiimias Blemsouled HLogl LswwiLs
amlemen  QeusfluGoHan. Ba Laiafleneurer uUewySFapl (recessive trait)
sTeaTLILI(HLD.
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QueaiLed @m Geumul L GhrmmeusHoliIN@&He STT6UIOT6T OTMILILL LWL
Fameemensd OCaTemiL smdSsmens Cafle CFUISTT. DSHTeumd 2 WIFLOTET
HwI(h (HMEMTET Hewi(h DIEVEVH 2MHT [HIML 1L SHH6T, QeusmIBDL LLHH6T 8l
Beualweolsem 2 el uewiydgag (Contrasting traits) erenliLI(BLD.

QLo6sTL 60 HNG| uflGF T Hen e & ETh&H(SH D Sirweufl all(hHHWTHBLILLL
STeUBIGeNeNL  LwWeiUu(bhsIHenmy. Sreugmismen @By Guassmasd CaFibhs
GQUOMBOITTEL UL HMEV(PMMBEDHDHHS SHHOSBIHHF CFTJHmMBHGHLUBDHHI6U-
SHe  clpsvld FHTWl aulfld STeurmisemen GUMIPRUIL. BhH FITel @HFH Lsv
HMEL (LPEMMBEHHGHS HTW 6UNldH STEUTRIGMET HMHHBHL L IHEGL LIBHHSHI6N-
S cpsuld GUmpigud. @emeu GHTweudldem (pure lines) 6161 eMPHBLILI(HLD.
QuoeLe0 oz ufiBFTaHamenseflsd FHmweaud almHHWTHHL cpsuld GuLILLL
2 _mpajll UsUbFamiGemend ST (KD CHTLLGHHIN UL LTenld SHTeUT 6U6NHDM6N
SlWwet waIhHF CFTHmEHGLLUBSHBITT. 2 HTTEOIOTS ST BIMLILLSDHN6TH
QEmeniL. HTourmisenen GQeusnIBNL LLHHmens QBTERIL HTEUTBIGHEHL 68T HVLILF
QFWISHTT. 2 _mpeyll UISFamsemens GaTewiL  SHTweuldld HTeUTEISHN6TH
&6ULILS GLUBSHSHIH0 Seoluliplursésd seriubo. QupCopry Fhsdulerny P -
Fhad el SiempdELUbBauT. Seolyl UplursssEet cpeold QDSOS TaTaTL
u®Gl BTaurs Caraimevmet F, - &BhSHA siemiuBeuf. ((pseomd sl shsd - Filial
aID UTTHMS @evidHer Gompluledmbas CQupiLLL & @s5NE “WST 61D
Guren) F, seneopenpuienflen, G GeuwiuGl Sansjbss Cajbme (peuld
seuba QuUDUUGLD Caremevser F, Fhed ereniuBLo.

“@DenpaE®sLIY” eeliuBalsl @ UTDbUmIWeG OsTLIurs GeusiGaum 618\[m-
mabH6eT @flemd Blensouleomen QUMEGDTTHeNeNE HevLILF GFUIEUHET (LPsOLD BB
misBlemevuleomen omig GUOUIUBMSTGL. GG @ SwedldbGL ULsvedle
BIEBemevenDEmens: GaremiL Sk mdbsafndlam B BLISSIUGBL e
almaAl uflGansmen “@nenpdseolyl NpUUTSSWL” eTaTliLHLD.

@rewi(h HMHS UTDOLMTUIEDHEBEHHBSBTe Coaumul L 618\ (HoHHEHBDTT  giflevt
msl  QunBoriseEnsdenLulledy BemLGumid  seoul  Upldsr  elsnersurs
alpUUSADGFW el UTDLMTUIEVEHHEHHEGHOTET LsV6VIHIS  Hlensvenld
GameniL oimid elenemeurasitLed “@FLenLéasevli” sTerliL(BLD.

GBS BH BWeOLHEHHSTET LIsL6VaIHIS Hlensvenlosenend GaTeniL @m imid
sefindlenLuled mBLISHSUIUGL BealmsAl ufiGsnsmen “GrLenL a0l
Upluréasb” sreiLLD.

(@armsw / uselapaw — Heterozygous)
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QuievGurenpilesr  QumipL(p oPwiurrs Apluyflenwwenwolienus Gl
ol Fwmen  usmiysbsanenLw omSQwureaimLer  Ssuaiweoltlen  @flenmisL
UeiallenLeumsst  UsRIUSIamenL L  Sim@emws  Seolyl  Upiysd  QFulged
“Gangmadsmlly” 0. @% GOUuTe ol Awrer UGG DIeNL W
smHwreear  oPwiuers  Opluyflenwwenwisny  GeusfiuBSHSHIeUSHHTH
GumesmememiL(BLD.

@DenmEéSeVLILY : (Monohybrid cross)

Qe ed Heoig (WwHeomd eldFHenwt elensb@G o LFCFTHemenulled e SulsOLITen
yeler mMpdensd WG UWSTUGSHOTT. DU 2 mipa|ll UL S DIHeneTsH
QamewiL  grweufll GQuDHBmrisemens seolF OCFuigsTy. grweufll QumGmmy
seflett devlTenmed 2 heutest F ahadHlullen] @nenmeeeoliilmel OL@LD. dSHTag]
@éseolyl Uply QFuwiul L eFgmiselear @ueoumeidhl Lsellsibid Hlensoulsy
STeuuILILI(HLD.

(pHEUTD &L FheHHU ulLmenlls; STeugmidet (Pisum sativam) SHIOSTH
$5CFIEMBE  DIVVG IWNLSIHSEF CojEsmasGLul®B F, shadamw
2 (HUTHGL. @FH @nenméseolileimed CHmermlul LIS N6 SHeuorl M
UBHMBT (GHLD.

QumGmmiy

L. 2MHT L}, = Qeueienerll L,
(smwenfl @ensseolil]) l
DIMDHHID DMHT 1L, HH6T

F, sbsd QBTEWIL.  HTEUT RIS
(&6v01L))

SOOI HHF CFTHens

SIEV6VFH| DI LOBJHHF

Caydmema
F, shod 705 omg LI, &6 224 GleueiTeneILiL,&Haem 6T

QBTETIL  HTEUJRISH6IT QBTEWIL  HT6UTBIS6IT

2 @ 6.1 : QueadiLed Feang ufiGFngemen (psold @b BWEOLTHIH B FHSIHHEHHE
gme(wampuflenowsmLwb alssms puley GFUIHeD.
QueaLed  Heig uflGFrHemendeiley HTweudl 2FHTU | bHN6ND  GHTEIL
STeUTEIGneMUD Frweud GeueTenenll Useemend CEBTEUIL  HToUTEIGNETUILD
seolF Qeuizpty. o Uaeny oeuj F obasduler seolyset  @eimi e
RN SAEJHSF CFJEmadb@GHLUL ADILHHSTT. JWRILSTHEF CFJHend
owujb  GoplsteamLry. @mHuled F, shpdulst sreaugmseilss o sen
UEH6MOT BHDSHend DIeUSTONSHDBT].
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SlaumHmLW  seusTalliled oimeaiss F ebsdld STauImeEnHD omGTHImL
LEEMENE CETHILSTE RHHHHN. poITe0 F,ehgdlule smgmrhinl L beamens
QamewiL  HTeurmIBEHD OeusTenenBml LWoHSenend OBTeWIL  HT6UTHBISHEHLD
goHST 3:1 aaim SHTFFMISH0 dTewulLel. F ehsdluled o meures
ueLellenIhIB ETFFMIBEHET QedsTenenBmL L EHeN6N 2 (HeUTH@GHID  HTEUEISHEIT
Careulmasaisvensy. @& OCeusiienenBml  LoHenem L (HLD 2 (HeUTHGHLWD
SHmeo(enmUWflenowienL u|ld  SITewilemULl  LemMGHS  2O0HT  HIMLILLHEH 6N
2 (HUTHGLD SHemev(pemmw|flemiowient ujld  smyenilenwl  GeusillLBHSHUBDEH S
STIEIDTGHD. BHeot allenenauTdll LLVIHIS 6IFFRISHT DMDGHHID eNHT
Bl ysbsemen 2 (HeuTd@GD. ety 2asTHDl  Ydbsenensd Cxrmmmiel-
G GHemeu(enmwflenowienL ujo  srgenl  GeusTenenBDL L oHHemeN 2 (Heu-
H@GW  SmeopempuflenwenLud  sTreidE L AWTEISTEGD.  Sounmin
Hlewmis  GeusTemenBim  LWemeu Caxmpmels@o  Hemeo(wpsnmu]fleniowisnL ujw
&ryenl eiaianLauTaISmGLD.

QuetLed @CHBuTem Hemev(pswmu|fleniowlenL ujld &Sryewiset LNFSHuedsdsiin(ho
alsHmad UL LTenlls sLenevs STeursHdler Ceaum opm Guisdyserilsd Bieugb el
SHHMT. eler Seowalld, ealsHear Bow, ealsHar eugeld, alsHgHenmullet
algalld, elssienmullsr MM, Hewlget HeND 6TeLeT  lsUaIlUIsOL|SHENT(ELD.

sme(wpampwfiens QzmrLjuren QeaiLeder paeomd eld : UGBS
giems alg (Law of segregation)

QeLed ulLTeld STeursHemsl uweiu(BsHd @nenméssollyl  uflGFrs
el ConGsrai(h 2 e almeneurs 2 Heautal F, e#hagdluled semeoipsmm
wflemwwenLwjb Gameuwd 3:1 etein  eldlpHHe0 OBETULLMB DIUSTRNSHS
FHAFH| (PHevTD alHenws elemaHlesm.

SleU(HEML U SieDIoTeIGHHleILY @alGeuT(h Hemeo(penmu|fleniowtsnL Wi EuisdLWD
Qrewi(h HMeV(WeMU|FleMDWIENL WD SHTFemiEsnTed BiFenrulssiuGamng. Siene
aHmmbHen (alleles) et SmWHBUIUBEDS. Yewiflesl 2 (Heumdsiub
Gurg  smevpempuflenwowenL iy @weolln@Gs  BTTEOIoTeT  6T1H(H(HSBHEN
CoupubsHasiuu’ (B  @aleur@m yeoflun e mrpaseisy  @enlenerl  GQuDid
Gareepd. Ba Gwaedar saflluGssms of / SameorpenmuiflenowenL
F6ded Quoaieleit (Heomd el sremr DiMPHBILHAMSBI.

dpiyflene siemwin] wpord CaTHpeusniolisEpsdamLuleorear  aildgrisamen
LUeTLigeil S Leusnemienwill (punnet square) LWKTUGSHI LGLUTUIE] GFUIZHE0.
ulLmenld STeurmiHerlsyd D660 HeuwTigelt HemshHed @ Goumul L Uews
FnMIHMEN  DUSTRNHSTT. Slenel 2 _WIFLD MmID  (GHMENTGHID.  Sleu(HemL W
ufiGFrHemaiEsEndhGHSH SHTWeudl 2 wiFomer UL Teold SHTeUTRISEBHD HTWaIL
GmenTer ULLTelES STEUJEISEHD JWSILSEIHHF Cojsmaessnss Csfleay
GeuwiulLer. oige daie] F ebadamws Coibe STeulmissl SIOSIhEHE
Geyamas@Llubssuul G F,ebhsd GQupluLLg.
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F seougu  dpiyssensdlenuieomsn  (hybrids) saiosrbss CoyoHamaulet
Gurgl yewifl®se er(QLTIMMTS SemewiL|D. FenewidhevleiTed HTetl@ LImlyflento
SimlYF Cayomemisen 2 (heur@w. @uiilpliyfleny siemwliyssanen Gubmis
QameTeusMGHU UL IgaT i Leuenewn (punnet square) UWeTUBHSSUIUBEGTMSI.
@GNSz seotyuipnided Sawsibess BFjHmaeulle (peild 2 (HauTGHW FhiHH
Wenrflesr dpiyflens oemwlenu elens@Gd euenFuUL Bl LGTLIQeT DL L 6606001
WmGL. @HmETen 2 SHTJewid (2 6.2) @60 STLLUUL (HETeng).

QupGprfler GHTHm emwiy grwed o wgb  x grweus Gmei
QumCmmiflest MU flenio BiemLOLIL] IT t
100% X 100%

L|6uoTIf] B 6T

F, sbsd dpuyflenio siemoiy Tt

6T60D6VMLD 2 WILD

Gammmeusnioliy
Liemiflgeit 50%(T)  x () 50%
Umiiyflene siemwliy eaf&lgLo =
TT Tt it -lc2 @ @
1 2 1 GIEIE
Bxmmm Siewwiy alldlgLd @ N
2 wiyib SLL
3 1
2 @® 62 : Ouaedst palllubhsmemns alFwureng U RS SILLEIEDET  (LPGULD
STLLILLC (BeiTeng).

SrienLs seolyl Wply
QoeTLe0 Heig @rewiLmd eldulenen @By CmysHdHled @ umrbuflu Guisdy
Semenll LWeTUBHS @rLent s seolyl Upliys Qauig sigeicpsod GuDmIsS
QamewILTy. @0 GHMNHEH BUWEOLHEHHHTERT 2P|l LI HdmMiEamend ©laTerL
B LsveVleaTHIBH DIEIS B EHEHSenLuTlsvmen &eolUimiiL L enL &aevLiL eTerLIL(HLD.
@NsHs Bm Quedyselparer UselamBhIe Hensvenosmend C@smemi G
SmIFHEHSFMLBW BLISHSILBLD QeralpsHl uflGarsemet @Il enL 660
Ay sterlin(BLo.
GueiLedlesr  @rienL  seouuipiyl uflGsrsemenuies (paHW  CrTH®
ekl @® urguflu Guieollsr aPmHmebHeT PP Gwieollen 6T ([H([H
sHeMLO(BHEH yeoflurssshder Curg swndeionss SeolsnolubsHSUUL(H
QF0IOT DIeV6VSH BmemIHHI CFLMIDT 6TRBTLSHMET DAPEUBT(FHLD.
GoeiLed  Grweudl wEhFeT el L  alGHHISEMmeNns: QBTEWIL  HTEUTHIGHM6TSH
srwsu il uFengd AImIAEW  SHHBHMETUENLI  HTEUTBEISEHL T  HeVLILF
GzuimTT. @&seUlsr cpeld 2 (heutel F shad SToUTRISET DMSISHID
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wEhFel e L alhHioHsmend GCETauIHHEHO. @DMMEG ST LIDUIUTHSHS
FHev asTLLOULLE BGumev EhaFeT albmibaseEndGiw aHmmebser (Y), uFams
alsgbEmen  (y) ol o AumeisTGL. uFend albEioseT  LleTeTenL eume
FHTGLW. IBHBUTsL Ul L sugeuloment (R) ellsgissEmd@ il e1dl[h(hobaen oyl fun-
gD FymdBlw (r) elsHEHEnHGTW S HHEH6T LaTaienLeurensm G . R
SHEULILIET  (LPSULD D (HEUTEN  &H6VLIHET  LsVeVIdIBISBlemsouley @@ UMy
ufl Gusoysenemuyd GasmemigmeE@Gn (YyRr). F, shaduled o siten @rlenL s
SELLILHMEN ST &I HSFCTHmBsGLUBSSHMSE (peold F, shadleanw
GQumeomd. @& Semevpemmujflemowient Hedlsv  wTmULL  @pewi(h  H(HSI
Cammeimemen 2 (HeUThGHBDHS STTenIoTGD. Geoumul L  eNBSTEFFTTSHHIL 601
UmsBasTmmeusnIolissemensd ST (HD  SHmeU(emDOUWfldwrGw. & 2 (H
6.3 @60 &STLLLUUL (HeTeng).

1.  @m Bueoyset GuUHCHTHLOBBES FhaHuilenmsE OCLTHHOTHE SHL G-
SUUBL. p Fwmen eTHhhHEbHenTer Y wmmid R oievsvg LlssieflenL sumest
THHHBHDHENMTHT Yy LOOHMID T SLdBens HEMEO(PEHM HEN6V (LPEMMUWITSH
@emembal HLHSUILUBL. BFH e1FHHHBHeMe FrTmLW SHllubBHHens
eTetliL(pD (dependent assortment). @& &HHBICHTeflaT L E(H 6GUHBUITE
YewrflssT sTsHuom@GL. sTeus YR wpmio yr. F, shsdulst yms
BGmrpmeusniol] elHSTFFITLDL @oenms Sty Uplurss eldlsTFamy-
HmB @dHFleengl (3:1).

2. @m BwsdlEei eesim LomOMTSIMISEGHF GWTHeIonsl (alhHg algalld LommD
algder mmw) CuDBoTILOBHE FHasHHGHS SLSGSUUBLD. DIBHTEUS
Y adfmm R 6060z r e mmeyLen sLHSUUBLD. B THHHSBH6Mes
S&WngHeid SHellUbBa HHensd (independent assortment) eTedTLILI(HLD.

@asmaCareilear L, Bm Gamyg erHmmbsailed(HbhdH HTeIE LOTMLLL
I HHBBMT Renewilisbaee cpsold F - ahagluled 4 wmmulL ewiflaer
2 (HeUTSHSLILLL . STeugkl YR, Yr, yR wopmid yr. @seiug oyeur, Gluewt
yewiflaseaileo Cuom@udlL 4 edlmmsFCamyser alhausmGHF FTHIHWL-
TGW. 6By o1, Guewt yswifldel Remewibdl 16 (4x4)  Floevimest
aflseiler F, - shadlenw 2 heaursb@Gd. @eaeu Laifleeieo 2 6fen 618(0H-
(hBEH6NT FIOMITH BN  6USHD (LPEVD 2 (HEUTRIENEUWTEGHW. 2 (H 6.3
@60 &TLLUUL (heTemeurm @& ooty 4 Geumul L ym&HGHTmmeuenLolienL
9:3:3:1 aietim eNHBHH6L H(HD. (9 WEhFeT Ul LD : 3 uFmFeU LD : 3
WEhFem HImSWH : @ uFengd HymEug))
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GuUDGDTY grweulf LoEhaen X STl UFmF
aul L LD SHymidluig)
YYRR yyIT
e w "
100% 100%
F, #b5s SR A .
Yy Rr 616060MD LDEH&F6T 6UL L LDT(GHLD.
E X B
Ljevoriflaseit YyRr YyRr
F, Eﬁi’ﬁ’-ﬁc’_]ujﬁ"’ &”mm”'&’ el @25% @zs% @25% @25%
SAMILGSBIMSUTGILIY @ YYRR | YYRr | YyRR | YyRr
25%

@ YYRr | YYrr | YyRr | Yy
5%

@zs% YYRR | YyRr | yyRR | yyRr

YyRr Yyrr yyRr yyrIr
25%)|

2 ® 6:3 : @rlentd seoligl Oply epsod wrmulL urgouflu Guisdysenend STL (HH60

Guer_elear  ufiGFThemen 4  wIMULL  YnHCHTHDeUsHIOLILSEMeNS  HhHSI
@rewILTeugkl MPULL HHSHICsTenem 9 : 3 : 3 : 1 aeip aldlpsHHe0 alend
Hwgl. @ H UmIYSFNDGHS STTEOIOTET  61H(H(HBDHET HUWTHOIOTS  eesimlsl]
mbBG WwHemTam WflenaswuamLhimebsd ST (HEMSH.

Gar_eller @rewiLmbd ald) (Bauwdsd COBTEGLY ald)

GuopaewiL  uflGFTHemenmeT  (peold  GORTIL6D  Hegh  @FewiLmid  elduwime
FAUWLSHSH CHTGUY eldHenw (PaTmeuiHHTT. Seuald) 6I1H[hH(HBHET ST H60I-
wrsF CaxmylBaikg UflmawenLbg Laofleansn 2 (HouToH@ouens s @el
HTGL. Bsa WealedBha Braih leveg BIeavionde@ GOulL UFbUmY
Weu@GHEe amed(phal @aiml alevdlF s&wrseanorsl flenswsnLujb 6IarLemns
o617 & (& 6UBT(GHLD.

gD snaETev sfledlen Ly, @BH BubBHmermw Qreni(h FhSJLILIBISE 60
L GO vweTuBHS (LPIYULD.

® Geumu' L MBIMepTSHHEIGH6Ie0 LFOLDTWIEOEHB6N DDHHHBGW Fh HFLUILLD.
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UTDUDTWEGHST @ HDWTsssHe0 dHs L Geueilseaied Dienion
HHB@SW FHBHFLLILD.

Gueat_edar UfIGFTHMman6i cpevd HenLHd Geunhpilsei

Qe 60 Henigh UFGFTHMEBET DAMEMHHVID 6lEHEHTEN  DIEW(E (LPHMENUIED
MBWTEWILTT. Heng LFCFTHmensmeiled iouj snSWTERIL (LPoHHI SIDFEIH6I
ugbueny / Apiyflenwuiwieled @@m onglinenL  elH(pemEEHHHS &6 HTewT
2 gailuig).

OwalLed HasGHH HoLss pulrsHnEw  Guoulr  dmpiyflenw
Wwed seolyssmendF QFUISTT. @emen DaUHMLW (PIYEEHMET RHD
Bawasabenen  GeueliluGdhHen. CQurgieurs wwrHfloeils  slemienadamns
aiFsflasiubB Curgy Fflwmer (pyayseT BEHSHa|HMNET DigliLienL ulsd
SITEOOTLILIL_ L 60T.

U] FHFH SpWalsst (PRaBemen alendd WssH Hleoelwomen LHleysener
mUSHHBSTT. BHGOIYsen cpsold UFGFTHenemafle @(IBIHNLOLIML
SINWAYD DI6V6VGH| TEUMMM DIUSTENEE (PIQUITSH| 6TENTLD DINWLI(LPIHHSI.
U  Gurgieurs  @eubeur(  Heollest BGurgid S Hewev(PenMB6TeL
(F, & F) aumpd smadesemen Uaupnlarmy. @sen cpsold Hle0 LIGwIL|SHan MIsb6r
F, seeowmpuimiet waphaleianams ANUpYbHes.

Uy (pyeysefler cpsud  HeoLssUOupm GCxpmeimsvseien  LndhGHTmHMm
suemLoLiflent eTevvtemibemdBenw! Siemeup FAHulsd LGUUTWISIMEGHL LBHSHSHeT.

dpiyfenod GarLjuren ufiCsrsmensEnd@d CHTLLSSHIN ULLTenls
STOUFSHe0 STewilul L HAPULTET LIGRTL|S6N

GaTLLHEHI ulLmewl ereup  (Pisum sativum) @60  &mewilUlL  Fplumedt
uenTysanmiset Lniyflenwuiwsd GemLjurer opuiasemsn GomGlameren gLl
LTS  DI6MLOHSHET.

ulLmenils  STeugd  Uev  CUEEIGNTE 2 MDA  LIGITLSHFn MIH(ETHL 60T
STETULILL ).

@HemiemL Ul UTLPEHBTUD FMWSHTEHLD.

@aueurm sSeoliller CurgId oiHs  eremtenidensuleonsr  CoHTanme0H 6N
2 _(HEUTHGHLD.

&SeolIIM@GLUBLD SHTeUTEISET SHenlglUTHS SL(HUUTLIge0HEEGHW. (HILODBITH-
&HFCFTHmB / DI WHIHHFCFTHMD)

[2_mwey uewiysammiser - Contrasting traits]

120

© 2020 GxH W SHevall BmiaIeTD. emens S 2 flennseEnid LMSsmsslLL L enel.

© 2020 G5A W Hevall BlmicueTDd. Yemes S 2 flemnSEHLID LIMSIS TS SLILL Lenel.



© 2020 CxH W sevell Bloieuerid. yemeors gl 2 fleMIDSBEBLD LIMGI&SmE &L LI L6m6l.

Guear_eder Wpiyflenwuypd Pawpssalpsrear aldlsend

Guea_elar  sellubssme  alHYD  swrsHeiomer  HelUUbBSHSHINSUD
BTUILBIGNENF  HI(hHe0, STWHILML 2 (HL(bH60, FL(BS HLIgVHHSI
FLgupssedaBurg Guplsmerseniu@l Blawssalmerl FHusis@. Blew
&HH6) BLBEGD BlBhalsd e1HHemen (Wewm FTHsomer Geusluumh mMoswdlaing
sleILENS Disnall(hD. @emeu L SB@GHLD HHLD6HT6N 6160016001560 HENUIF FITSHELOT 60T
Qeuafiium(haefle sremiemiamauilenmed au@Glugenmed GupLLBLUEDE.

1. Plawssainsrear lemayaida 0 - 1 ou@ww. 2 MIHUTEs BLEGW Blowaiet
PaWHHe] 1 SpGW. eTLOUTIPSICL HLEHTH Hopalst HEWwsHEa 0 S EHLW.

enepé sl BpiieiGurg F, sbads sraugmiseisd eiglmmbsen Lif
mawenLw Curgl o dwren eiHhhEamensd CoTemi(heTen 6T&FFEIHEHS
&Ml BBPHEH6] - 2

UestellenL_sumest e1&)(h(HobHenens QBTemI(H6T6N 6TFFRISEHHITON HBHHHH6] -
Ya

2. mlaweymeiler Curs imasaIF FTHaswTer CeusiluT(HaHEnHEHTE BlHWHH6]
&EHD 1 @&, usdalapisBlmeulasien F, shadls STeuTmIsHErndasTer
TS mmaHen flmawenLwn Gurg BLEGW DINNHSHI [HHBLD6YHEHE EHLDT6
Bawasse 2 + Y2 =1 (gpldwumer wpmo erellenLeumest  e13(H(HHDHN6N
O &BTewTIQ (HH(FHLD. )

3. BLEGW @ BHawe] BLEGW wHomm Bawelsd urdismu gonubisTs
FHBHIULSHO BLES B BapedEnoG0Te Bopssalme @y Bl
ABEHBGWTEN  BBSBaEmen  GUHBGeuB6T s  GuUDMISEETsiT6T
(ppujb. BHEUMmBBD alF sTeriLIBHLD.

GearLelsn  gmemme  @eoull  Uplursssder F, shadld  smeugmisen
Hrmidlw albeiebsen () spewiyewifl wmmid Guemiyennfl opdw @yewi(HLd
QeneibEH r TH([H(HMEU CBHTEMIY(HEBEGHLD.

Guemtyemtfl Gasmewi(heien r 6IF(H(HEYSBTE HHHHHE| - Y2
oyemiLjeonfl Gamewmi(heiten 1 61FH(H(HEYHBTEN HIBLHHHBE] - Y2

&smBHLLevlenr Burgl @rewi(h Yewifleemo Osmemi(heien 1 e (H(HYS SHT6dI
Bawssea] - 2 x b =Y

4. @uewi(y / @uewigm@ Gupul L @aMelmEhS @aim Coumul L Blewheser
BLBSTEL Sleupnlest Hlawssalenar aeumplar SlUULL  BlEHDEHH6|HmeTsH
Gl (HEUSET (LPEVID HEWIGEL (PRUD. & BHewbssala Falled alfwm@Ld.
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F, sphpduied uedelen mismseflenal GQupeugsnasTar @m FTHEOTE @)
@M FTITS U6l

1. gl fwuner e GCuestyssorflul Ol mpbSID, NestallsnLsument 61 ([HH )60
YeoflulL lGhHID ubBSDS. BbBawalnsren Bansse = Y ((paimraug)
suFGHHeD CBTHHBULLL 2_HTT6elsHHMEenLow)

. UeneflemLeumest 61 mp — Guemiyssmflul O mbeHId, op fuimes Tl m(H
gpewiyenflulfmBbaInd Gupliuhdamg. GnhBlswalnsTer Bawashe = Vi
(epsvipmeugl sugeanshdHled CBETHHBULLL 2 _HTTIHSHMNENLOW)
siemiGou F, shpsuieyd Qupssaguwl UeeIambisRISATNETE Bl HH6]
=W+lY=1A.

usvasTrewis seooUyilplled eaFjurfse Smevanpu|fleniod
Gz ITeVmISH6IT

@7 omgulsd @remi(p Slvevd BN CupulL urgwuflu  @wedysenern
Umayfenwsd seoliyd QFuisuse epsold QeusMiLBGHSHWUD. BFI UOSTTis
seoliyl Wply steriu®Bo. @sseolillsr cpsuld SlenLs@w (Wwiyaysenst / Geuafll
UT(HSHEMET LIGITL 19631 SBIL_L 6UsH6MT (LP6VLD Heul(HLIQSHHED HIQITLOT BT (GHLD. 61601E61
Bawssalnster aldmwl uweaubhsH usvsTIamis Seolyl Npinier epeold
SIHTUTTEH@GID (LPIg6 HEm6NTd  H6uTL MILIGTLD.

FHllubHHImas eldHuler U usdsTTeld Seolilyl MUY 616U LI6D  SiImden
@nenmd seoliyll Umliyseln@ 9655THE SHSULBISBIDSI.

2 _gnyewid 1: efllsder PpsHDGL agausHnS Gmiuleomer SrlenLd
seoll Smiiy.
allgder BmsHmeTar Hawadsey (@nemmd Heouyl Wmniimhasmest
U6STL 19601  SIL_ L 616M6UuTLILILG )

ellgbdlert mHlmid allGHAT 6uIg6lLD
Upiyflenle | BlsHHe Apniyflen | Blawsse,
SI6MLOLIL| SDIMLOLILY
BB Vs RR v,
Bb Vs Rr Vs
bb Va T Ya

B: spuysn elsdmesrer ou fuimer e1dHmm
b: sllevBm elbHmaTer LeraisnLeuret 618\mHm
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R: sulLiomenr elggmamen opl Auwimest eTdlh(H
r: Hrmdu alsHnarer erelenLsumen s1dmHm

F, ahadulenfler dpiyflene  smwliinster  Bapshsemel 2 mSHOsuiw

2

Gumpsssd alflenw LWSTLUGHS Gousmwi(HLD.

BbRr mamen MlapsHaE6] =2 (Bb et Blawpsaa)) x Y2 (Rrear Hewssea) = Y
bbRr m&men BloBWHHe = V4 (bb) x 15 (Rr) = 1/8
bbrr m&Ten HBHLHGHE6] = V4 (bb) x Y4 (r7) = 1/16

2 _Fnyewid 2: (paHseoul Upiy (yeiler Blpw elsdHer Blpw wohmiw elgder
6UIQAIID)

Y : wehaem Bm Dievell @ ol Fwimen e1H(HH

y: Qeusitemen B o060 : LssiedllemLeumen 618\HH

B: sy Bln elgdHnaren oyl duimet sl mm

b: &slilev Blm elsdmamen esslenLsument e (HH

R : sul L elgdmamen syl fuimen 618 ([H(H

r: ymdw alsdnaren LeteienLeumen 618hH(H
YyBbRr  x yyBbrr
YyBbRr : oehaeT Bpm osvsdluyo smiliy Bn el elssid

yyBbrr : Geusitemen lm o16060ujld smIty Bip Hym&w alHmaud 2 enLWigl.

uellest MHmLd &6 augeuLD
dmoiyflento BBDHE6]| Amiyflento Bl SHB6)
SIeMLOLIL S|eMLOLIL
YY 0 BB Ya
¥y bz Bb 2
yy Y2 bb Ya
el et aulgaILDd
dmiiyflento BBLDSH6]|
SlenLoLIL
RR 0
Rr Y2
T Va
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Gup@Aii L seolfdeacpsos  F, shadulsd 640 sTeugmimsst  SlenLSHe.
THBHMEI FHToUTEIG6Ts0 L Fwmer Uplyfleno el SL&HGHmDHESSH B
QuisdsEHEHBTeugH GeusiiLl (HeTendl 66 SIMUIsVTLD.

1. CuopePiilie BPubsmenseier uLg  eFTurféasiubLd Inayfleno
SIMOLILEHETNDHBTEN  [HlBLDHH6EYH6NT.

YyBBRr % (Yy pares Bspsse,) x V4 ( BB) x % (Rr) = 1/16
YyBbRr Yxaxlh = 1/8
YyBBrr BxYaxl = 1/16
YyBbrr Vxlaxly = 1/8
YybbRr BxYaxl = 1/16
yyBbRr xlaxly = 1/8
yyBBRr BxYaxly = 1/16

2. Qaefliu@sdsiucr @ pldumer Guieoyseim@Gone  BloWsHse]
=1/16+1/8+1/16+1/8+ 1/16 +1/8+1/16 =10/16=5/8

3. gyl fwmenr Guieoysemen GeusiIU(BHSBID 61601 THTUTTHSILULL  HT6UTEID
ofleil eTemiemibend = 5/8 x 640=400 FHTeugmIHer

Crnpmeis H6VLILSHS6NT

afwiuLrs Upiyflenw  semwlesu  iha CEmeTusnsTasF  GFwlwiupLD
Ao’ seolys  Gorgemens  seolum@Gh.  smduier Umplyflenio
SieMlY  op Ffwmen  ueniysFmenms &L (homulesr  Wplyfleno  Siemoliisd
@newi(h 6IHHIHYL L FuwmensraBeur or usvedenmiEBlensoulGeon Emab@EHW. @i
gsmEHuisd  Oxfleysuwiu’ L Csrpmeusnwiipsrer  Uplyfleny  Seniolisnu
Swrs Hemeouled 2185 Parsmasd GFibs Gaubmmm mHuier @flabis
Blensoulleomen LlsieflenLsumest Sl e S0l FOFUISHE0T(EGLD.

@memmd  Hevllsd GumlsmeieniupBy Canmemens @l @DEDS SHEOUUF
Crrgmend SHevlly ei@lL(BLD. LTOTH @I el s Heolilsd BumbametemiuBL
Grrmpmens Hevll] @ILedLd SeLUYF Gsrmenens HeOLIL serliL(HLD.

@nenps slUF Cargemers SevLli

@nemmd  solyF  Cargpenend  HOUIDSTET 2 FHTIISHMBHH  HEUIL
Gumb. @BFH 2 FTFSUSHIT  LPEVLD QUPRIGLILLL. 2 WFmeT L L memig
sreugmiserler Nplyfleno oienioliy eeie eTeiLHenem il Geusmi(HLd. Higement
BID Peusn@ 2 WTDTT LLLTenld STEUTRISMNETULD (HM6NTe LI L Temils
SHTOUTBIGENEMUD HevlF Gauiul Geuswi(hD. 2 WIFIOTET UL LT6NsH SHTeUFHIS6NT
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Am eusmswner Uplyfleny enwliysamens OoTeig(hobH60mD 6160 6THIT
UTTSSILBESTDSHI. DIMEULITEUT,

1. TT 2. Tt
sIwWiuLTgs ulLrenils sTaursdHer Upliyflenw oiemwiy TT o6 SHEEGLW0
FHBHTULUSMBS H(HGHIGeUTLD.
TT womiw tt | Sy GFulsumher epsld  al(HD  (PgayseT  H6Lp
STLLUUL (heTeng).

QumBmT] TT (2_wiyib) . ¢ tt (&mei)
Leootifl 61t @ @

(100 %) (100 %)
F, epgdl Tt (100 % 2 _wiyomen &T6uUJmhIS6IT)

Aassvllencpeod Eemsal0upm Caraiimsdsst oienaiggIo 100 % (pb 2 wipome
SHITEUTRISHETT (FHLD.

SlbHdH &evldlsd Tt wmmid tt a1 CHTEIMELHMENTH  FH6UTHHEVTLD.

QumCmmiy TT (2_wb) X tt (@me)
- OO O
50 % 50 % (100 %)
7
F, #bsd Tt (50 % 2o _wyomen SHTEUJEISET) LOMHMILD

tt (50 % (GHmenmen SHTEUTRIHENT)

© 2020 G5A W Hevall BlmicueTDd. emes S 2 flemnSEHLID LIMSISTESESLILL Lenel.

2 (f : 6.4 @Denns HOUYF GFrmemensds &eulIlsrepsod @ 6lSLomes
Qeuefiliun(Bssit sThlTUTTSSILIH SIS
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@rLienLs HeolIyF Gxrmpenens SHevLIL|

AQm BUEOYBEHEHTE Sy FITer UGB FamIBmend OQBTemIL  SHeuTlulenet
(2_+1b RrBb) o8 @uweoyseimsrer uswiysdamisenetl UsieflenLsurss
@xmewiL  (2_+t1b wwbb) selweier &eolyF OCFuissd @rlenLsés SHeoLUF
Crrgemend HeVLIL 6TILILI(HLD.

9 HTIJ6WILOT HF FeuliypSimi 1}, eXl6m 6uTLLLD SmILYBM el FHemeatu LD
QaTewiL HTeurhHemnd GeusiiensnBiml ealsneiud &ls0oBln alGHengsuid GEmemiL
STOUTHBHILT HVILF OFUIFH DIeUSTRNHSILLL G).

Feuliydm y, Gsusitemenmipl el opl Fwmengd sniiybn elss ssoBln
algHm@G o Fluimeng).

eHjurTasiul L faulysln yemsuwjd smiyBn  elsHenenuyn  GQEmemiL sneu
wemmGBuw RrBb/ RRBb/RrBB/ RRBB oy@w. Gweyo GeusitemenBlmll ey Hilsv
B elsaEId Qsmesisneu rrbb oy @LD.

@mE afwuiuLrs yns Gsrmmsusnioli RrBb eens smabGumrg)

QumGmmiy rrbb

RrBb -
s

F, #bhadl RrBb - feutiy Blou y, smiiy Blm elss — 25%
Rrbb - feutiy dpi y, sl Blp elszs - 25%
1rBb - Geusitemen MmU 4 smiy Bm elszm - 25%
1rbb - Geusitemen HpU 1y, &0 B eldHzm - 25%

2 (B 6.5 (o) @rlemLds seolysF Gomemend Sevlly cpeold er@TumTdasiul L GeusflliumBael
Ahg 2 gryemisdlen cpeold HenLSHEUUL L LUm CHTmmeuenioliLdHeiilles aldlgn
1:1:1:1 o&L0.

SwiuLTs YnsCasmmmeusniolientis Gsmemi SHTeugsHdlsst Ll flentouwlsnioliy
RRBb st Aoy @rlenl s seolyl limiyepsod Gupiul’ L ymsGsmmm-
6UEMLOLIL|SH6IT  LT60T6U(HLOM ).
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QUG RRBb x rrbb
s
F, absd RrBb - Qeusitemen Mmoo smity Bp eldgin — 50 %

Rrbb - feuliy dima yeyd slsv Blm elsHgud - 50%

2 (H 6.5 (o) @rlienLd sevly Gangensid SHevliy cpsuld erTUTToBOUGELD QuUGUNSsT
Gun@PuI’ L ypsBasrmmeusnwinier aldsTaryw 1:1 o@ELD.

@ wempullet cpsold SiPwitiuL g Uplyflene senwlenus CsmemiL oL FAuime
UmasHCasTmmeusniolienuds ST (Ho Upliyflemo sienwlienend GamgHenesid &HevLiL|
CLP6ULD  DINYILLIGOITLD.

waizailed sTemiuBGL G elsr Uplyflen Guiedyser
GLoaTL60leil QUITHIGUTET LIGRTL|S6N

welgealed 2 6Tem U  UMIYHIMIEeT O eder  Hemev(penmU|flenLos
Carevimad @HHmel. Fev QuTgieuTer 2 sTyewmiser &S0 OCaT(haslul
Hlevment.

@ligw wpoid @LLTE GFalF GFmensmisel

QgalF Camenewt HemeOLLGHUL 6T  eTelleumn)  SenewwihBHIeNend|  6160TLIG|
OuetLedlesr  FHemsu(wenmwflemiod  CamevmselnmBGamu  Hemsv(wsnmu|flenio
SimLASIng. @Lipul CFalFCarenewr LlerallenLeursr UL HImMTEGHW. et
emLeumel B aHHHEBEHD  @floime Beneouley smemiliLheusTed GCFalF
Camemewt @Llguleeng)l. @ eimev @Llgwl GFelF Gamenewt SmewtliL(BASTDS.

BG GBOHPL uGHulsd v augaled wulliTset BmBH0 Widow’s peak

BB OEOmOIL uGHulsd v eugelsd uliisen meHHe0 Widow’s peak steorliL(BLD.
BanEGd sTrewid o Fwrer W adlhmeur@n. stenBGsu Widow’s peak @sveurs
SimaalBL  @flome  Bemeouled o eitenm  LleniedlenLeumed 618 (HHSD M6
(0185 6T01 (h 6YT 61T 60TIT .
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seiHHs G alwpse

HHMHH0  GHWIIpHED  6IBUFH  BHTDMBHHD 2 6l HWFHeMed (G
alpss0 op@w. Ba Upliyflene FHUTESE SLSHBILUBLD @@H LISHILSIaMT(GLD.
Aa @m buT FAfleEn Curgk sSaaihHey 2 eien HM HHFHET HeoTeSHIH 60
2 etenm Bxmedemen HememoumsTed gmUBD. BFH G ererub. g GuTgeuTs
Am saesHHan goudm. e JAfsTe @b SarahHled WL (Ho STemILL(h
auBID 2 ewih. @& @ SpLFwumer  usIbFmpTGHW. @H  GLosTL edlest
(WpemmWTed SLGHSULBESIDS).

HeiGanrad suenemujd Gu@nellyed (Hitchhiker’s thumb) wppud Gpymes
Gumeaiyed

UeiGenimsdl  susmenuyo  Gunelyed stevilg ealgm  HlewiL miGeinHalenL ulsomest
(L (hobsenen oiFlalugumer DApHHEHHomer LUenCeammosdl euemensHed oy @L.
gL dlumesr S elepd eI (H(HemeU GEmemiLsuisei o Fuimen  YmdHCHTHM
auemoliLmen Grflw GQupalyemsy GQamemwngmuuT. pL Fwmen e1HHEH eveomd
mUder Qumelyed LaiGammédd auememuLD.

BToYL(BL @uiedw [BIeyhLL (LPIQUWITERLOW|LD

mrelet ussUT (5 eleflbbysemen  Cuopu@gdHenw GCrradl RS HF HTHMS
@pruilenenr Gureiim SHL(HLO SLMMEL BT6YHL (KO LIWILGIaMTGLD. Hrelsr 2 L
UGFHuled 2 eTen HemFHen Fev lFHTHenen Hogk Hralens al(HLOLEIWL algaIs
Hm@ wrHm miodliusnel. BTeYHL(BL pmmed Gostedler umyoUfluigSso
@ L FWITerr LIGIL|SFn T (GHLD.

augFafil uLESefar cpsod uGUuTWle GFUISHE (Pedigree analysis)

aUFAIPI LLLD 6Teiilg| eUPRISLILL L aIbg e[l FhdHlar cpsuld SenLdsil Gumm
HBeUsLBeMeTg LD Ul @ GHNHS UMIYSBIaM HEDEV(LPMMEBEHHEH SLHHLI
uBeusnd elleNbEGHD ULIOTGD. BHme eUsHIaUBHNE 6UPMmIGILULL (& HLOUSHH 6T

usy HemeV(pemm&EsT LD HTeysemend BFaflhbal sushyeoumsen (s aubFaILf
QuisdymeiT Hemev(penmufleniowisnl ujid Gamevmidsmen SINWI(LPIQU|LD.

Sp et . UTAGSUILLL D6 O AeIGLGBSDSD /
' &6VLIL|
O Giiemr . urdlédaiu’ L Qs

FhoHI)

Uoiy @upmidled

2 (B : 6.6 : Bluw aubgeufll uLs GHuibhsen
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weaigailed sTamiUBL e edet GuTZHieurenr  @uledLBeneT
aubFaflll ULEISM&T cpeod LGLUUTWI QFUIHED

Widow’s peak : @ GBLOUSDHL cpetim SHemeopenmesenTed Widow’s peak eTeiianid
uenTySanm SLSHSULL (heiten alzpld S6p euwgauflll UL SFHs0 ST LU (HeTengl.
(Wp&HeoTD  Hemeopenml  QumBCnTiHeiled @meurhebE WwLBHGWw Widow’s peak
eI UewiLSFam  STeuilUGEDSH. @BFH @b DL Fwmet LewIL ST (GLD.
sTeotBeu  (LpHevmD Hemev(pemmll GuUMBTHled Widow’s peak GEeveonsHeu] SibH
uemysann@Gl  LeieflenLsuten @fleibie Henevenwds (ww) OComemiig(hba(h-
aumy. 2AbHS SmevIpempuled @mFeT @BHU U sbdamleneid GaTeui(ho,
FeoJ @eveuroId BHHHT. @geni(h Heweu(wenmll GUDHCHTTHelsd b
uenTSanMleneid CaTemigHhHeUTHeT Levelebld 61 HHHBement GQummlhb-
] (Ww). 218x08umsv cpaimmd semevpenmulsd 2 sifen GUDBmmFHeaiso @@L
uemtysbanmlenet GeusfliBhdHweny op Fuimen LsdedemhiEBlensoullspd LoMmeT
UentenemLeument gflenibia (ww) Blensvsnwiwgd Geusiiliu(BHd (LPSHeVTID SHem6eL(LPENMLI
QuUOBMTenT @PSHHHSST. pdIDTD  Hewev(pemmuled  Widow’s peak
Qummeugser WW ois0605 Ww etetim LIplyflenie siemiolisnu QamemtighLLy.
SumenL W QuOBHTT Bmeum @BFSL uswiysIaemmi GuMlmULT.

(LPHEVTD  HEMEV(LPsHML
GCumGmrFser
Ww

ww WwW Ww
BTeWILTD  HMEV(LPEHD
T e I @
Ww W ww Ww Ww wWW

CLPSBIMITLD  HED6V(LPENM
QumGmTFHei

WW WwW

or
Ww

2 @ 6.7 Widow’s peak semevpenpuflenio oienLge0
FLpw QFalF GFrenewissir

L GFealF Camenewisel eleiugl (et @GO L g Gumsv NevteillemL sument
UemIYSFnMTGD. @miE eupmslul L eubFaulfll uLGHed o8s (HHLOU-
Hmd BCFjhsd BUTHILD @Uueniysbsmm SLSGSUULL  alsHmsl LGl
utwiey QFuig sTLLOUC (HeTengl. @LLTEH OFelF Gomemewid@Gd ST 6uuILOT6
gyl Fwmen eiFmm F e1ain 611pSHSTED LTeviailenLeumen LGRS MTeT L Igul
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QaalFCGaremamia@ill  Hetenio  etalenLeumen eidhmm { 6l6dim  611pSHHEVID
@GMBB UL (H6TT6meDt.

(IPHEVTID  HEMEV(LPEHD
QumGmrFser o

EE ff Ff

STERWILTD  SHEMEV(LPEHM
QupGorTy 2 meysei

e A ff Ff Ff fr
or
CLOSIIMITLD  SHENEV(LPEDM FF gLyu QFaly Gzmenes g;r;;im@&&ﬂg
T Ffor Ff

2 1 6.8 glyu QFalFBsmenen semeowsmmulflenio SiEmLWD SienWlENL STL (B 6uDFeULOIL

ULLD

WHeumD  Hemev(penmulsd  @mOuUDBMTTHERHHGL  @liw  CFalFBameneu
STemiluLalevensn.  opemme0  HpoewidHer  Wenengmen  GHmaiimsvderlls0
@Lw OFalFCGamensmsEnb, @ULTH QFalFBFmensmsend GamemiL sHsolieudls
BxenimevsmsT BmewIlIL(hdlsiment. @eummlent cpsod B CUDHBCHTTSHEHLD LsOES6T
misBlemsvulenid (Ff) sleujsenenLw Corsimsvssiilsy, B pemisHen @Ligwl GFalldF
Borememienws  @flenbis  Hemeoullsd  evtetllemLsument s (HHBHBMEMUYLD,
RLLTEH OFalFBaremsmienwil usvellenmis  Blewsoulsv(Ff), eflenme Hlewsv
Wepd (FF) QummieTenengs HTesTsVMD. (L&HeUTD Hemeu(psnmuisd sHmesutiiu(BLd
O Heviiy @Ligul QFalFBamememienuis QBTEmIL. DLamIHEGL0D, QL LTS CFaldF
Camenewienwd GameniL GUenTenin @G UloTaISTGHIW. BB aleneneuTd @(hH
wael @Liw GFalFGsmenswienwis GaTeavILeuTTs STeILILHESEIDTET. 6T60mG6M
oleuen sLLmwiors ff  muuw  wmmeuy FF/Ff gup Gamemngmuury. @
GBLUSHNBHS B Spamid LHEDTH GGBLUSHBHS audL CLIEDILD
QuewiLmd  Hmeo(pemmulsd @l LTsh OCFalFGamensmienuwiujd, (PSIDTD  FHeN6L
wemmuled @ EeHEmaT @MUl  @Lipul  OFalFCaremewiuid  LOMMEIT
LLTEs QFalF@smenemud Oosmemi(heTsneiy. seiBal GIewILID  HeMEV(LPENMD
ulled 2 _eifem e SiVeVEH Guemt @ULTs GCFalFCxmensm o steneuBymm (Ff)
GO ooy GFuiwtu’ymes Geuswi(Bd. APSTMHTLD Hemsv(penmuiled GlLie
HeMev @Heuy @Ligwl OFalsF@Gasmensmiujn, ff et Uplyflen siemolsnuwD,
wmmeuj FF/Ff eieim oismwolienuwjd G mesonigmLLImy.

9185 HBWUGHFHED eUHL  BBHH (GHLHMBHDH6ENL eiGHHemenr Bui  g@Ligul

QFelFBamencmisemerd Qs meTigHUILY 61601 LIS DB IT 60T 151D & & 611l 60681
@nemmd  HeolyF GBarmemend &l cpsold (Ff x Ff) oinflweomd.  @flenmis
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Blemeouley LeneiemLeurent (ff) Wpiyflenie oiewwlenus QHTEHIL  (GHLHMS
HeMMesT BHLDBHH6 Va.

Bawassalnsrer aldamwll uweaubhsHd @Br @GhHwudbdsd Widow’s peak Lommjod
@Luw QFalFCsremeniuj el LNSHEGLD GHLHMDHHEM6NH HEWIGHL  (PIQUib. Sell
allyewi(p  @WEOLBEHBEGHD HTTEIOTEN  61H(H(HIBH6M GeusuBGeuml MmelpFHHEI
HeMlev  smewlL(hdemen. @rlenLsseoll Upliys GCorsemneiulsd  Geualm
Bamg H(HHBHBEMHD FHWTSHIOTHS SHOIUbBEHHIMBHGLUBW. (WwFf X WwFT)

QupEse0 alFulet L
Widow’s peak (WWT1f / Wwff) wmmid @lyuw FalsFCGasmensnr & mULSMST6T
eumuitn] = Widow’s peak dsmeor suruiiy X gliul QFalFCamenemibasmen eumuili]
= 3/4 x 1/4
= 3/16

Q&L VTS HMeV(PemDU|fleniod BsmevmsIseiT

QueTLedlwwomm  uTFwuflw  eaiugl UeRTbdmmisen LT elle  &Hemev(Lpenm

WilemwwienL Hev  elFsEndsamowl  HTUUBHHMBHGLULTHIWD  GLosredler

FHemsv(enmuflenowien Hedled (@GN OuL (heitenr  elS|HEISBEHESMOW LD

Garhmeusnioliybsenens &I Lelsvensowjld el 1%  GuosieSluiomp

urywuflwp seTiLBLD.

Gueair_eSlwiopm urrufwSHDES 2 ST CIEIS6IT

*  aHHmHBHET (PUpHLWDD S FwmeeneuiTaBeur  DI6060FH  (L(LYEMLOWIDM
UetelenLsumesieneuwinaBeur  @he@GHW  (Henmeled opdl womo  Senewot
wrl &) mlemesv.

¢ GIHIUILL ugbussywebsTeain @yewigm@ GupulL S HEHMENS
QaBTEIQHSSH60. (UL THBB HMEVPHDWFlenio)

®  ued Fplueyswwiento - @@h UTLDUTWeVE UL UmSHGHTmmmIGenst Glsuerll
UBHSIB6-

* Slov FwowmBeied Rrewi(h SV60H Bewigmn@& CMULL LTSN UISOE SN
@emewibdl @b GOUILL ynsEsTmmeusniolientds Qsmhé@G. (Gsom &
OMOILD L6D UFDUsHTWe0EG0 UmFUfluD)

®  LJOUMTUWEVGHEBENGEH| Eemn6uoiLiL

*  oewi, Guewt @edmE HBmepTHSEIGM60 FoIHM (LPenMUTED BIeMLOHEH]6T6I
UTLOLIENTUWIEV & HeNTe0 Sy emidbeflapid Guemiseaflepid GCsumul L. Hewev(penm
wflenwd GCa:mevmiseat GeusfULBHsULL 6.
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Blemmeled oy H (Incomplete dominance)

Syl Fwmenr erFmm UeiiaienL eyl 4nsBHTHmeusniolisnl (Lp(HLOWITS DD D&HS
apmdlevid  op flwmest UnGHCHTOMEHMHE ST (heudbest elenemeumsd SpL Fuime
@flenmisd  woHod  ustelepiEd  @rewiho @Gy wrAflwmer  YwsHCHTHM
auemLOLIenUS ST (H. @& Blewmeunesr opl & o &Lb.

usvellenimid  Blemsoulled @rewwi(h TR HHBHHENFHID HELENEUWITET  PRENL SHBTLOT 6
ynsCsTHmeusmolmu QeusfiuBHHIHe0 Henpelsd GLLA seiLFLD.
@emLsHIoner  UnsHCaTmmeHensd GeusliiuGasdw  @eubeunm 61 [hHHeUTaVID
QeuefluBHSUULL  eey el 61H(HHBEHeM  SHavlenwsnwil  GUTNIGHS
SIEMLDUJLD.

Mirabilis jalapa ®BTeG WWewHBTOUTHH0 ULCMULL Bomisemnend GamemrL
YobEem 2 _ewi(h. Feully HInU Ybbenem OCBTeni HTeUuJRISmenun GeueTenert
Bl ussenend QasmewiL  HTeuTmEISemenud seolyF OCFUlsusbet  cpeold
S ssuunm F, omaiszio Guoaidaly mBinl ybsmensd (Le6SeibIsLD)
Qaranighbssl. (2 6.8) @bs wWaMTs BBl LMSEHTHNIOTEISH
@flenmis Aeulyplpl yossemen el usvellemIBBlenevuled  (GHenmeuTen  Flauli]
PoUQUT(HLSemnend GHTeuIg(HHHS.

F, shaHurer  Quoadeuly ®Hni ybsmens  QesTewil  SHTeUJmIS6H
saInaIbaF Csjsmas@Glul (B F, shadmus CarpmiealsHser. Slemel deuli
(CRR), Quesrdlsutiy (C*Y) wmmid Geusitemens (CYY) ydbsemen 1:2:1 eteim aldls
HFHe0 CammmielssHer. @miE UnshGahTmmeusniolily elldgpw Hpliyflenio oienLoliy
alldlg(LpLd FLOGUTIT GOTEMEULLIT (GHLD. 5] leutentl60 LSOV HIBMIGSET  BieumnIlest
@flenmiemisaiel(Bha BenLHlensowimer Gohrmmeusniolisnuids ST (HEleTment.
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QumGDT faly B0 4 x  Geusiiemen B 1
Wiy flentowienioriy C*C? Bl 8

g ® @&

F, ebpd
CRCV (@enshdloulin))
L ENRC Y

o % @ Apuyflenoweniony elalsLo:

o oL emi> s o CRR . CRW : CWW

Lz EEHNCIEE R |

. [cor | cver | Combmeuswiy aldsi:

= Aouriy : @enehdeuliy : Qeusienen
1 : 2 - 1

o @ 6.9 Mirabilis jalapa yelei PosHH@GFlu urbusmywsdsr Eemmelsd <yl &
STLL UL (BETemg.

@emeuwim_ & (Codominance)

Flov uswiydbaamibellsd W 6I1HHHEBBEHD UsLeleBHIES Blemsoulsd Lm&HECHTHM-
auenollD@&Hs Sogl URISEIUMUF FOOITS aUPEIGLD QuTDlwenn Senemwrumld
sTedTLILI(HLD.

o gnyewions AB  @GmAoumsmus GsremiL muflear CFmiGmEAs He0HH6
Gumuriied @Gy Fwwigdsd A womid B asrGursnsusGrmmisset SmemriiupLo.
@emel @@ ugwbuengweudlsd 2 eitem 4 wpmd 1B A @ aHmpsd
seMleoimed  GPOUUBHSUUGL — GETHwusHamed  CQFmIGHHSDE  BHevmimalent
Cuopuriied  @ememidalUBL. Usvelebid Hensoulsyeieneujset @ STGUT
meusCrmmisHemenud Fweimes (14 [B) Gamemngmuuy.

@flenmis  Bemeoulsyeten 1 eiFmep  (I* 1Y) Qomigmdbs seomseaisd A
&sTCUTemeumGrmenm L (KD ©&TEmIY (HEHGLD.

eflemie  memeoulspeten 15 eidflmep (1B [5) Qomi@emds seoomsefleo B
&STCUTemeusErMenm (KO ST (HEHGHLD.
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@fleomie  Hlemsoullsd 2 6o eiHH(HBBMeN  QBMEWIL  @H  HUTHEHHD
eLulleomen  @eMUOLBHESSH  (peold 2 mHeuTGw AB  Gmd euems  F
Goremevaet HC sTLLUUL (Betener. F - shasduleiipsod 6060z LDV
mEBmeoullsy AB  afmmbsenetn QaTewi  Cahmeimsvdenet  @enlIGLI(HHEHLWD
QFuwisumet cpevld 3 sumsWTeN (GHHHeuswassenmer A : AB : B opdlweumenm
1:2:1 eenip eldlpHHe0 Gum (Lpigujid.

QumpGmmy bl e X B
Lyeomriflessit
100 % 100 %
F, sbsd I*"I® (AB & ®m& suenad oL (HLD)
| O
e
50 % 50 %

Aouyflenowenioliy el&élsio:

F, sb5d o (1)l sl 1 1 s
500/ A IATB L g 2 gl

Gammmeusnioliy eldHLbd:

[ B8
50% A, HAB b

e 2Z gl

2 B 6.10 AB mmd susmauisd @emewiml

GuGev &mLLOULBeeneuty F, shapdular Genewiwnidl wppld Henmeadsd
SpLSlwneng eldlgn 1 : 2 : 1 gew. F, shaduls ynsCsmmmeusnioliy
aldlBHd B FHBSTUUBIGMGID 61HG WTMHUTL LWL STLLal60ems0.

@ememiur_F P Benmmeleosyl §  gpFw @remwienLujd  CaumiLBHHINSI
Beopaleoop sulled F, ghgpduien @m GupCorilibfiphba GeaumpulL yms
GCxmTmmeusnLOLIEnLIS ST (Hlevimentiy. S}, 60160 @emeworim_Fuflsv 2
FghaHWlery @m GunCmmfler @uwieolsEnd Renemihdh LmHEHTMHMeenLOLIsHLISD
Qs eIy (HLILIT.

ued aIFmm Hmeopemmufleno  (Polyallelism)

usd eIHmEH HemevwenmuwflenwGweiug e Uplyflenwg Hrensdlsd/ oiemo
allLsHe0 @eiimisb@ GmulL s1dl[HHeHHNT SHBGHW BHemeoWm@GH. GHMHsH oo
UemTLsS Famibel @aimid@ Cumul L sdmmabssaiar Cayomaimsstmsd Bliysmnuils
sUubAaImer. 2 gTreoions @  Lnlyfleniods sTeaihHled 2 6iTenm  cLpssim
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sIdlmmEdBemTeor 4,15 womid 1 opdlwsumpien wommul L GFFLOTeImIG6M6ET LPEVLD
wealgeiled ABO @mAesaml Lmisen BlijemulssiuGalaimet. ehsEeunm SmLowy
WILDMesT BUFIEVID JHToUH B(H eUHSWTE L6V 6TH([H(HHHET SHTwTLILIHLD.

gnaamBal GOUILLg  Gumeo  [* wppe B oo dw e mmesent
G@OUUGW OpTHwEIGeT A woppw B sr@urensushGrmmisenst OFmiE,hdHldssv-
miserlesr Gmurinied Genewisb@G. @ 1HHHHHEHD Renewruim & 2 enL wie.
slolgnid QFmIGHAG Hevmserilear Gmurlifed HTCUTMEUSETHMISHHET EH606VT-
Hmas@Gw QuTupdl 161&HmHE STewiliup. @ [* wnmiw 1B o eidmmss
&G LaelenLsumensm@Lo. steni@eu 141 wommid 1% oyéluw Apliyflenwowienioliysen
gpLdwmer YnsCammmeusniolienuds GeusiilubBaHaIbd. @ 1 A sievevgl B a&rGur
meusBrmenmes OameigmeG. i eieid Upiyflenwwenioi]  NssieflenL sumest
AQuisvenu  GeusfluBHEID. BFH B STCUTEMEUSFBTDMIGEeTUD  OEBTETIY(H
BHBTG.

wells ABO @mdl sumswnsswoneid @bs Bm  srCuTensugsCrmmissiiet
umisaiidenr suglinenLuiey Bren@ Uflsurs 2 etengl. Ufley A (srGuTensusBrm
A m Qarewigmaé@), Ufle B (amCGurmenmsugsCrmm B m Gasmesigma@ib),
Wfley AB (smCGurensuzsBGrmm A wnmiw B mé Qasremngmaesid), Wfle; O (&
&TCuUTemsusBrmmissenenuld CsmenigHbaTgHl). GeuaiGalm & HHlHanL L mISHener
2 LWl @ SHalwaisaindlenLuled @euGumesd BauwwGurg ealsnen
aur@ F, wopmid F, shgdlset &6 &TilLiul (Heems.

CumGmTy IATA x BB x

() @ ® @
100 % 100 % 100 % 100 %

F, #bsdl 1A .

F, sbad i x IBi

ol @ @ F, sbsd dniyflenwowenioi aildlgn
s0%|\L/ 50%

(pLen
" Iy IA1B: [241: IB1 11
50% e B [ [ |

@50% < K F, umsGarmmeusnioli] el

AB: A: B : O @mdHéanl Leusnasser
| 0 (R IS |
2 @ 6.11 ABO @wmdludflasensster Lsd sidlmpdbaen &ml Ll (Heiermso.
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GeorL_d (Epistasis)

Gweor & eetug CoumpulL oiewwellEiGeTls0 2 _6TeM  LIFOLISNTUWEVE,
HelMladl DML HHTEHEMEIGNT  alleneneum@G. IMULL  YnGHCHTmmeusnLoliilest
Qaueflliunrh. @ SimwalLGHe0 2 sTem  UFLUDTWG Goum SiewwaIL G-
FHlevielen LFDLMTWEGL T DML SHHTHEID Lfleusmenmed eggmubld elenemsum@L.

Gueom &l @ sumaWns aumaslUbBHSILGAMS. @pldwrer Gusoml 4 wmmib
Herefleneurenr Cueor dwimr@w. Gg  urbusyweds R HHToHEHHMmSBLI
QuTISH SimwElans. aaGou @& Geredlwl ynsBsrmmelldsssdsdhbal
VNG LA R

Sy Awmer Geum_# (Dominant epistasis)

@m GNsEs dmwelsHevsien syl fumest  e1HmHm, BatGemm  denoad
LePHavieiien  ugbuengwevdst  GeusfiiuBsaimaesnws urdlug  Splfuimer
GweorLd eeiupL. e (haCamfseiar  @mder  HmHHed oyl Hwiment
Gsurl_Femuwis smemwieumd. Spsbeemi LfCFTHmaIenws &[HHIMDOBTATETLD.

eflenmsBeneoulsvenen  Fwmie s FAspwmLw  CeueTenenmbims Gsmiflsemern
@flenmisBensouleors  UeaiellenLsumen GesusienenBims GCamdlsEnLaT  HeOULF
CeuwCurgl F, semeoupenmulled 100 sgaldlsd Geusienst BIMOTSHS SlenL bl
Gummen. F, Garaimsvsensnsd sevlls Gguisuser cpsod GupiulL F, seneo-
wenmuled Geusitemen OO BnwenLw Gamflsst 13 : 3 eam aldlmsHle0
HewLSHaLGLMMEDT.

Ang B susmaswne Camlsefler Bmpd @Jewi(h sUsHBHWITET LFLOLDTUISNE

&m0 [l svoTul b BLILI(H Slevtent.

* Am@sefler BnesdHnE “C/c” eaim LUJOUTWEOE HITJ6IILDTU|6TeNSI.
gpL Fwmesr ‘C’ stetin 1R (H(H HMGHMHUID LesiellenLeumest ‘c’ elebim 6TH(H(H
Bimewl Led @svevmHHTe0 Gleusitensn HmGHemSHud BCHTmmIedds@HL.

* ugwusngwend I ez ‘C &@ Cueom Awmengsm@w. erei@su  @UILITLD
umgwev@ ‘C’ @ea1 GeuelliubBiamesmull urTdHsGw. Syl Fuimer 618 [h
eutest ‘I’  @BouGurpLlsst 2 maum@Gsemevd HhHGHW. CHFWID

UerelemLeumest eTdlhmeumen i ulenmed HMWD 2 (HouTHemevd HHHD FHUISOTHI.
Aaen almensurs  flemablencouley @rlguumen op Fuyemrw GeusTenenBlm
all(hs Gamblaemd (CCI) @flomes Blensouled @rligliumen  LeTeTlenL eumeot
Qsusitemenlm CamPlud o meur@GHw (ccil). (UevesllenLeument ‘¢’ s1dlhmaisnmsd
Bsems 2 pubd Geun Bwers)
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F, shaguiled 2 6ion  Gamflesr omaisgId Uselan  HISHmMmULIG
CaremiGeienen (Ccli). oy dwmen ‘I" afmmailar mErre almenalmmed F,
BGapramevdseT  DMEIGHID — GeusTemenum@GL.  QHECHmHsensn  SevLiL sl
allpSHBGLUGBSSIDCUTE F, sbgduis dnuyflenowenoidsd 2 _sier BHEyrdls
&flwu 1 eafmmeuneng o Awnen ‘C’ a1Hmp BmaEGL GurTups GeausiTenen
By @nesmens SHHW. BermrdHas@gilu  admmeurer  ‘I° @eveonrdl(ha@HwD
Blemeouled ol Fwimer srHmm ‘C’ BimwpenLw Casmfleemend, sH(hLd.

= Cell JCeli o, el 5 |ech

GumCmmiy N X ccil
(Brlglurer op FujenLwl (@ iglumest  estesTemL_6u 6ot
TR (hHBHM6NSH 2 0L EGIUE ok O 2 [
QeuemiBlmae Camilsein) Qesusmibimed GamiflEeT)
F, Ccli (QsusmtBlmid)
L O
o7
R @ O | @| @
Gamhpeusmoiysidsn | (CI) ccn | CCli | Cell | Celi | (w) Gassimengmapen uiz
LGS oy [P : — (© Hoepem uig
Aob  : eLwa @ CCL 1CCii . |Cclig |Ccii
@

Ccli )| Ceii (¢, |cchi o, |ccil

2 @ 6.12 oyl Fuwmesr Geom e o sryewid : ol (e Cambseflenr @mdlen Himb

Gaialear  CaTaimesEpssmow  F, oppw F, shsdsaflar  dmiyflenio
wenioli] el&somend Frgmysnt  Ffluwisoysd Seoliilmlieny  @dhaHissTerlILHLD
sleol  eTATUTTSHSULLL F. eletllenid  Gesoml Fullesr  ellemensursll  LYmghBHTHM
aldlomeng FTHTyent Ffweolbaseoll NniuTsselelhba alevse0 DL hHE
eitengl. F, semeogpsnmuies Gsmbmeueniolny elélsno 9 : 3 : 3 : 1 eleiug)
olpbal 13 @ 3 o1& WTHDEISE(HETNSI.

UeiaflenLeurenr Geoml_# : (Recessive epistasis)

PG GSOITLL Bnaisss5nG i simwealld gaiflsd 2 sien gflambis Blame
ullsvment WletiedllemLsument LpLyflenwowenoliy SetGentm(h iemwaill LD eestplsvleien
ugbusnywevds GeuslliuBHsimesamwll utTHe@Gw CFwupur®  LeTefanLaurer
GuweomL_f ereIlILIBLD.
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UeneflenLeunssr  Geum é@ @eluyl ulLmewils sreuysdlen (Lathyrus odor-
atus) yeler Bow HHH 2 _FTTMILTGW. Deneu 2MHT MWD GleusmIHIML
Ussmensd Osmeni CupHmIseTT@L.

gl Fwmenr @fleimbis Blensoulspemen 2meTHDO LHsmens (AABB) Gsmewr
FHreurmisenenl LeiellenLsurer @flemie mensoulspienen QeuswmiBml LL&HenendH
(aabb) Q&mewwiL HTEUTEIHEHL BT H6LLIHGLUBHHID CuTxh Diemeu 100 % 2z T
Boiysasmer F,  smawmpule o mamsde. F, shedls sragmismens
sooliy el alBSHUTSESENIGGSGLUGSS Gunm F, shad emgm wHmLD
QauemBml  yohsemensd O@mewiL  STeugmsensn 9 7 eawim  aldHHHHe0
2 _mugHd CaFuige.

@iyl ulLmewlg STeursHdHlevleien 2mHTHMO LbHbenen A womiwo B odw
AQm Syl dumest uFbUusHTWeVGHSeT S (HLUUBSSHIFemenr. A womio B opdw
IHHHBHENT 2aFHTHINL  Ybbemen GCeuellLbBHHIUSDHE  HTTEUTLOTH6T 6.
pagTHOL Usdenen A wwomw B opdlu ol dwimes i mpesen @ (Hb @D
Gumupgl L (BHGw GupmisbsTeTen (LpQuLD.

@rienL HeeflenLeurssr Lplyflemwoweniori (AAbb, aaBB, Aabb or aabb) e1bg
@@ UTbUmTWeHNBUIID DHHT allenenalTsd 2MGHTHIML LLHEH6T LONMEHSH-
uu’(p QeuswwiBml Ussem 2 (Heum@Gw. @rlent i UetelenLeaysten Lmliflenio
wenoly Gum@MuillL opldfwunet  @flemie HensvbBGar  (AA wmmid BB)
36V UsvelletiBIS HlemeusBsm  (Aa mmid Bb) oi606081 ommeneusEnhsGaT
Syl Fumengm@o. (AAbb, Aabb, aaBB, aaBb, aabb - Geusiiemen wmmid  AaBb,
AaBb, AABB - 2aigm). (2@ 6.13). F abhaduled o sien oisnesHgis SHTeugmnl
B(EHLD LIsL6VISNIRIS 6T (H(HBBEHETEN Hlemeouley 2agTHINL Lbsamend Cxhmmmieals
levTmen.

F, sbpduilsd A wppio B adlmmpessmens Gemei Umiyflenoweniolismues
QamewiL  Hreugmisst (9/16) eamgmrHpL Ybsemenuw, Wmlyflenwoullsd B e1dlm
hEBemeNd OaremiLenal (3/16) @mujd oievevd A 1Sk oMb bb e
mbeemens OCaremienel. (3/16) muw, wwmmw aabb  eeipn  WpUyflenow
enwolienud GarewiLemey  (1/16) GsuswiBlml uUssemen 2 musHdh  Gauiujwb.
olellenid @ sushaswimen BxToHmeusmnwolsEBen  GeusiuBHHULBLD.  Diensu
pagT MmO GeuemienowIm@GLd. sieflenlld FTHTTewions  Gosiedler  Ffluisdys
seoly Upudes elldlgwner 9:3:3:1 ouemig F, ghgduied 9 : 7 eldgons
LOTMHIU|6ITEN &)
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GumBmrmiy 2aHTHMI L, X QeuemtBimi 1y,
AABB aabb

F eb53 AaBb (2a15MBID0 L)

F, x F, F

7

AABB AABI? AaBB AaBb
(p) p) ®) )

AABb | AAbb | AaBb Aabb
1) (w) (p) (w)

AaBB | AaBb aaBB
() ) (w

aaBb
) (w)

CleEIE

AaBb | Aabb aaBb [ aabb
» ) (%)

(w)

P - sangmilmO 1, W - GeuswiBlol 1,

2 (5 6.13 UenailenLeumen Geoml d@ 2 grrewd : @iyl Ul Lmenls STeuTmEISees
yeller Mo smiLiul Hemeng.

LOUIDUMIWNGS SHmev(penpujflenio (Polygenic inheritance)

BGxprpmeuenwlys@G i oimTaug  Seneul  Buisoysenmen 2wy, Bsmedlest
B  mmId  Hiewieniple) SpFLIenal  LOUTLOUSHTWN S Hemev(Lpsnmu|flento
B\UIEOL|HETIT (GHLD.

@rewi(p sievevFH @remngm@ GCmulL  UFbUmIWe@GSe M @L (HOILDTHSHLOMme
GeuefiLBHGHIMES LSOLFDUMTWLNGS SMmev(penpuiflento srerliL{HLD.

2 FHTIenions Welsiaefear GaTells BImD L6 UFDUMTUWIEEGEMTED HiFeuuils
SUUGESDSH. HBHSHOTS  (peim  UTDUDTUL@GHS6T WL (B  HHHH60
s1(hHHBCBTeTEMILBE @I, @elsum(h UFbUmTWGL (A, B oievsug C)
smHmWBING Cxrellmsrer sIHHHmel PH “DVBTH  CULDHIGHEUSHITED & (HENLD
wmest  Gxmmmeusnioliw  Gsbellw BmsHemspsd Gamewi Cxmeler mHlenmeumnm
ol fmen  eiFHpIEemenuyo  (a, b DisLeVF| ¢) UPEIGD. DiBHTeuzk AA BB
CC m 2 emLw BUJ SHMWBDGHMHSUWD, aabbcecec @ 2 smLw BUT Gsdedw
Bonsmasun 2 mLw Gxmemsoujld Aa Bb Ce emw 2 enLw BHuj @ewL il L
BnsemawenLul  BCaremeowjd  GuoMlmpliuy.  gGemesilsd  Gsumu L. UFOUEDY
Wev@GHdeNg Syl Fwment T HHBDB6T @l (HOTHHITa  alemenenet  GHmedlsn
BmsHev gmuBdHHID. (Campbell et al 2015)
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LGOUITIDUMWEVEHS  SHemeu(enmuwflento  SuIsOLS6T L6  LIFLDLIGHTUIGOEHHEIT60
Byenuissliubouseamed  Cahraimsvsafey Caxmmmseusnioliy wmmd Wmpliyfleno
wemnwlly GBajomemisst  GeumuLsomd.  (FHlpHoHTensUlET  LSOLTIDLISHUIS(&HS
HeM6V(LPeN M FlenLo BUIGOL|SH(61HE ST 60 ST 616160 (Lplgey] BILILD QiF 61166 suem6r WIS
QeuafiL®BSHFHILHASTDEI. GLHLDLITELT 6 6TFFRIS6T GenL LUl L GHTmmeuenLolisnLId
QEBTemIYHBEGHID 61601 eTHFUTFHSIUBL. (BewLiul L Hlemsouleomen  Bamedlest

BimLD)
LUJUNTWeOGSBeng @enewiliy (Gene Linkage)

@81 MmewisHsHsHHe0 2 6o Fev UTLUMTULEOGHBT GO L @uisdLHenend
GMWIB Cusugi a1 GrmmESL Gl Gsuaiuled DiMLDHHIETETE.

Goad @eweu @BhasmUfley BmLGuMW CuTs GHmSEGUUFLTIDHDL WHEOID
HAUULSHHHOHT (UM G UL TS RRDTHG &6 60(L6MMW]Fl6NLOWIGHL UJLD.
Rz OGueedsr  eldwumenr swngder  sellubGsHaimasulsdmhs  alsussd
SimLAangl. Con@niilL Blawpeaureig UFbUmIWeE @enewiliy eeriL(hL.

o gngewid : Drosophila etenignid up Fulest 2 Leler Bmupd @&t L(HLOGHILD
Hem6L(LeNMW]flenLOWInL H6V.

Drosophila @60 sunel suendenWlF BFJhgh FoHSeM FMOLUD BN 2 L 60U,
Fngnrent Smn@Gdenenuo Osmewigmbeen. Com@GMiiniL Guisoiflsd goulL
alsTrsdHear  ealemeneursd 2 LedaT BN SHMWWTSD USTERISF FnG
semenuld O@mewiLgras rPluigl. @@ BuedUsBEHD 2 L 60  BDpTHHmIH-
eflenieTen  LIFOLNTWIsV@GHSB6TTe0  HlFerulbalin(BaleTment.

Abg 2 FHTrausden cpsuld alsTrsANG W s1dhl[h(HBHET T aImE 6TH(H(H
BHBEHHE LatellenLsuTsienallT@Go. o Lelel Bmmisenmer gmousd mow (G)
sTeaI6VLD, SMILIL| BIMLD (g) sTevtaLDd, @GHmIGSLUILL (66N ). LommILD EmEl6T LI(HLO6UT & 61T 60l
gngryen oeney (N) stevleyd, USTEIGF FHM@G (n) elevioyd (HMISSBIUL (H6T66dl.

GupEud’ Laupenn ufGFTHHHNEUSDHTE UTIOIMS FHHEHLT aBTTHHM
GLU L (2_Leds Bloo wmmid SmEleT L(HLOmEITU|HLUI) FHBHEHL 6T ERTL L -
&&H6e0LIL Carghemensd &HeoUINE@GL LHEGHSHEVTLD.
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QumGmmiy @fBHIE SUTEToUMSE X @rligliuren efl&TyLd
(gmbusd Blp 2 1 6D, (mmemo Bln 2 L6v
Fng et FmEse) USTEISF Fm@GHSHe6i)
GGNN ggnn
F o555 GgNn (gmbusd Blm 2 L 60, Fnmmrent FmE)
100 %
Gomgpmens GgNn X ggnn
&6VLIL
s (@) (%)
25% 25% 25% 25% 100 %
:25% 325% .@25% .@ 25%
GgNn Ggnn ggNn ggnn
Fmbued B 5"??@.@@ &5@)6‘”19-@& &ubzfﬁbﬂm
100 % S LEW, usTESE S &Lm:ﬂ usmEIsEF fnE
FTHTT w0 TSI FMEG
fng
dpiyflene oemwoiy eldlsn  GgNn Ggnn ggNn ggnn
| | 1
. " . gmbusd Bl FTDLISD HIM &H(HEWID B EMHENLD BN
Garopauemwiy ldsD o s, o Lod o Lo i

Frgmeas fG usmmss fng sTeTrem HNG uUSTHGF ADG

1

1

1

1

2 (b 6.14 QueiLels GarsienasEnsd 2 Lul(p upruler (Drosophila) o Lefsit Blmwb
oMb AmHT LB LEUME! HMEU(LPHMWFMID DML GHMeV 6leNh(GHID LIL LD
Quepbumeuren stFgFmIBeT GQUDGMTHeT Wpiyfemwwenwinlenend T es(Heierne.
2 | ol HmGemauid FnAsT LHMEIWWD (GHNISHEGD UFLUmTuLsGHS6T Cr

BmeTHHHHL @ ememtadLILIL (HeTT6Imet.
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QuHBmmiy PfEHIE EUTEITEUNSD X @ylpiuren  elsmyl Uy
(Fmbusd Bm 2L 60, LD WIS
FrEnyen FAne) (BB B 2 16D
usTEISEF FnG)
GGNN X ggnn

L|6v0T1f1 3B 61T g
-
o
& 3
F, sb59 j; i 3
N n 8
(gmbusd MM 2_L 60, FTHTT FNE) %
E
: -
Carzmpemend F, X ggnn 9
&H6VLIL )
G g = gi i g 2
N n n n g
=
> ol
Lyeworifla 6t 3
‘Hl
:
G g g g &
N n n n g
B
G
E)
@
F,  dpiyfleno oemwiny elélsn GgNn ggnn ool
@
1 : 1 &8
3
F, GCasmmhmeusnioLiL FMOUGD MHIN 2 L 6D B(HEWID BN 2 L eId %
V3D FTHTTET FM(EHBETHLD USTEIS FM(GHEHLD t
S
(8}
©

2 (5 6.15 : uwmulled (Drosophila) 2 L edeir PnsaEEHW urbusmyws@GD Fpdet LnLeln
Gflw urbumy G SHemeu(psnOU|flenid B HensL SHTL(HLD 2 (.

fev  FhsTUUBIEeld o L6l  BPmsHn@En Amdler umelmEwpflw

UTLDLIRTWIEV & B6T BenemibAHhhd CuTHID GHmis@GL ufliomrmmabder allsnenalrsd

FUTHOSH HOUUBSHHIMBHGLUBHBUUGBLD. 616Gy Com@PIil L GFmzmement
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&SBeOLT IOy cpeold  WenF BaFJoHemdd@GLULL  6IFFBIGOT (& MMHHEMals0
2 (HeuTGHW. 2 gryewions Gmjsst (Morgan’s experiment) eteiiusuflest uflGFms
meBE6NT  (lpevld  LeNFBFTHEMBHGLULL  BHTHMEUEDIOLIL|SEMTET  FTLOLGD Bl
2 _LeneOWD FTHTIewl USTERISSF dFn@Gosenenulo (GgNn) wOHOID SH(HEMLD
By 2 Lemeoud Frsryen FnGaenenuyd GCaremiLemeusemen (ggNn) Was
GHODHBEMAI0 DICUBTENHS (LPIYHDHIHI-

oo  FHHTUUBIGATNED UTDUMTWENG Senewiliybefilsd goUBLD  HewL SHeifleut
sryeniond  ChHrmmeusnioliied  QuUmBmmeny @HHTTH  CIFFEIGT  (GHMDb
FHomaled 2 HaumGw. @F SwwLOUTSS BnepissmsaimL G  gouHLD
GmISHGU uflormmsdlet ealeneneurs HenL GUMLD.

G M g =@
- ; 1 i : N —_—ailh p=— =™
E, _&,r_r;gﬂ'ufﬂgne:nm' @m_smu%sessquu - =
Quemtensmiu|d  HMID  @flenmisll  Nerel I o E 0
MLGUTEN ,enewIlLD BGFTHeneus HevlILF ;
OFU15H60. r
L K g m
—mm =
ol s s o ]
Gu(pLbUTsOTE CHTEBTMEVSHEIT ! i o g n

2 @ 6.16 uwp r Wler (Drosophila) 2 _Leder BonsHm@w FHodler LGLNDEGHID HTTeaILDT 6o
ugLbUsHI WG SeNen @ensworiil] STLLULL (HeT6TS).

waipalsd @elmia pBlesuw : (Human Sex Determination)

@e0mas  Bipepissmisaier  GeusfiluGsHaimasulemmsd  @elmswd  Hiyeuuls
slLUGEemg). wellsTseiley @aulsum(m SallbUmL 22 GFmy  HelcpTHHHIHM
Gfw  Bnwrssmsmenud,  @®GsTy  Reims  BIDUPTHSEISMETUILD
Q& meuuTig (HLILIY. @60miIH HimeLpF & midbeafe0 9,601 M &l @uisvemL
Qeuaflliu@BaHzId  Boepissd Y - BloepisHso 6T60TL EQuwifiiub
AUGIL ST,  LOMEMMUI BnepisHsw X - Boapidson@Gw. Uil Lsnallsy X -
Boepissn, Y - Bnwisssdmen  elll  Guilusr@.  Geneuulyemi(BLo
SIMUOUTSS @LEIEmeNS HaITHEH, ool @)L misafeeTen  UFLDUsHY
wevo@adel GapTLjurs GCeaumul L uswiydbdamisenetll ufluren, Gauidlemerr. X
wpnid Y mipapisasmsst @ainrsd Gamg GFjhaset Lleieny eneu 56w (HLD
GUUILL SLmseiled omwlurss Hlmeoulsd sTewlUBL. Spemed XX
Bnepissmser GFmL FHSTUILBISD Dnel @OMSCHETIN SMLCUTSHS
Hlemsouled smesuTLiLI(HLD.

143

© 2020 GxH W SHevall BmiaIeTD. emens S 2 flennseEnid LMSsmsslLL L enel.

© 2020 G5A W Hevall BlmicueTDd. Yemes S 2 flemnSEHLID LIMSIS TS SLILL Lenel.



© 2020 CxH W sevell Bloieuerid. yemeors gl 2 fleMIDSBEBLD LIMGI&SmE &L LI L6m6l.

Quemtseailed ysorflumiy  mewL Quuub@Qurapgl, @GasnUIflalsr  alemereurs
2 (HheuTedl @ iuiomer Quewt  yewfleem 100 Fxpeldlmw X - Bl
CPTHSHEIGBMENUID, DLemimafed 2 MusHd GeFuuiubL Denyeurd @ HLOQUILDTET
allbgibseT X BinepihssHmeuw wppd  woutd albaibss Y BnwTsss
Hemerujld  QamemwNgHH@GHWD. pewwt  wOMID  Guewt  LewurflsEnsHlenLulleoment
ReCumEBHHe alemenauTss Flev FHHTUILUMSM6D albEH LOPMDID G0 Spdlul
@remipy X - BmewisssHHenans CEBTamigmbsTe0 dHHT alemeneurs  (XX)
Quest HIBPW. rMTa albgk Y BnipTsssdHemers QaremngmbaTey (XY) oy 6u0
HSWW 2 Hmaur@Gw. By RasbmamsCsinhs pewl, Gusmt SEISH6T el
QumsasSHDGLUBLD Gurgk 50% pemwimsD, 50% GUBIHISHIPL 2 (Heu-
aUBMBTR  FHHTUIUD 2 eiengl. XX wopw XY Boepissmiseisr Geuerdl
UBSHHIMBUIETTe0 ealldh 2 Lellsd 2 LnFapPluas@Giiu @elms Dienioliysert
(SIMLWLIT6NTRISEENT) &(r_r;surr@Lb.

(16wt
50 % 50 % 100 %
i (pL6mL
Quewt 61F&FLD SLEWT  GTFFLD

[BIBEIH6T (61FFHIHENT)
2 6.17 waisalsd Belris BifemuoTsed STCLUUCGTeng

walsafled @elmisd Gmeubs @uIsOLE6T : (Human Sex linked charac-
teristics)

weilsflevemen  Fev @wieoyser @elmis BMPTHIEIGTNE0 2 6T6m  LFLOLDT
Weu@GHEHeNme0  STeulil(fusned.  BeVmSHepTHIEIGaTNI6Ten  SULIFLDLEDT
WeuGHHem @OBIBSHSHIL ST BMENIHS UJDUMTUWIGSHSBEN 61601  DINLDHH-
Ou@. @eupmler epsvld GeueMiuBSsILGL BueoyseaT @edEisd Senembs
Bwedysen  eteriuB. X - BinepisssHenmed  GeusiiuBGaHULGS ST
Quisoyser X - @enewiiy @wedLsem etelL(BLO.  feuailwisoLsenen  Gleuerill
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UBSHSHID UTDUMTWGHT X - @enewilyll UJDUDFWE@GSE6T  6T6rLILI(HLD.
wrors, Y - BnipisssHenmsd GeusfiuuhsHsiuiGld GuisoyseT Y - @enemriiy
Bwiedsenm srerIL(BHLD. Seuailweosenen GeueiilLBSHHID UTDUMTULIGHT Y
- @enewiliyll LFOUMIWN@GEBT aTaluBL. Y - BnepisssHled @elmsshaIL 6t
QBTLIYULTS @MFe0 uFbumTwWe@GHaEsT sTeniubhdeaimer. Y - @emewrliyll
UTUMTWeGH BT GPIUUBSSBID FHev Gomulsst, Sieumplest cPEULD 2 (HEUTEGHLD
D61 CHTRIMEVHEHHGH6T HLSHHUUL(H GeusiiiubBsHSUILLD.

2 FHMyenid - Fsv Y - Geweuilill UFDUMTUWV&HEH6T LT (HLLSST allensmeurs
FUBTTENIDTS HHIBHMEN 2 _(HoUTHS SHUICOTSH.

@asnGw Gweurs, X- BHNAiHHEIENT ReVMSHHILST OHTLIYULL SuisOLH6N
L (Beveonsl, @emssSHILT  CHTLIYULTS ueGaumul L GuiedlHemenujd
(a5 IT 6301 (H 61T6TT6IT.

2 gnyewid - Heauly - uFmF - BWESHmB (Red - green colour blindness). Ba
@m X- @enewiiyl UsieienLeys @Gs»ourl (b Grurwm@Gw. Feuliy wmmid uFens
Pmismenr CeumiflsdHis sTemiuSsd Fobbemev OHUbHSHRHISHI.

GmBwenpwirento (Haemophilia)

s @m X- @emewiyl UeisienLsuren GHTWIEGWD. GHHH 2 _ONBHNHG
ST RIM  DL6VHI @INDEG GumuUlL LUrsmiseT @e060mdHl(Hd @ L.
ABCHTWImeIWmL W BUHSGHS STWEIS6T gouUBld Curgl 2 mmsHsd goubhsugl
SHTIDSHOTAUHE0TED H(Hemowimer G Gurasdlensn e1FTGsmaTeury. (Campbell
etal, 2015)

X - @enewiliyll UJLDLeNTUIeO@HE6T Hemev(PpenmuflentowienL ged
(Inheritance of X - linked genes)

Quemtemienr pUyflemwowenoliyy XX opsaw opemier Uiy flemwowesniorn] XY
DB S (HLILIGETT60 Feneuullyemrigm @ piflul @eVImIs & eneuuiLiL] GUI60L|H6IT DI6060F)
UJLDLISRTUIEVEHEB6T  Hemev(penmu|fleniowlent &60  eetilsll(phOsTem  CeumiL(BHLD.
BelGLBESSHECLTH Bk CUDCDTRLOGHAID X Biniisssdlmen GubDiE
Qamemeumet  alleweneurd  GUSIHIS(LPLD, wmore  Quewt  QumCmmFlL
Wpbs X Bowisssdman oy GupCLTALWGHS Y Binipisss
FHemeo Qupmis C@meTeusben allenenalTs SLEWI HIH(LPLD 2 (HEUTGLW. 616D
Quemiseiler  miyflemwowenoliy gfleims  Blensouled(ma@wumipg L (HGW
X @emewiigys  JenietlenLeyd  Gemourl(p  Cohmuiser  gmuBd.  sleillanid
opemimefey, LeneflenLsurent @ X @emewily 6IdH[HHemeud CHTeWIL  @(hH
X - Blmepishsd G srewiiu@. seiGsu eislenLsumen @ X @eneoiiiy]
siHmmemeud Gamewigmlugl, Gepurl(h  GCmrenw  CeusfliubGa HEHIUSHGL
GuUTHIOTEMHT (G LD.
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usvFHpLiLeyewienio (Pleiotropy)

Ffev  FHSIULEGMD ML Gemery  GHTLFUDD UL LTSI DI
HMEN @I SOIUULL ugbusmyweodler QsueiluBaHHens uUTHEGW. b
GIUI L Plaweureig U@ mULaiend selLBLD. Wwelhailsd gouLsHanigul
Feo umgouflur CrruisenLen GHTLIYULL U NGNS EDHHGU UsOHHLIL-
oIS GHW TR HHBHET HTTEOIOTGWD. DieneuwiTeue HewigdbenuiGymdla
(Cystic fibrosis) wpmib Sifleumeir - &ev Cmmut (Sickle - cell disease) eTasTLIGITEUT (G LD.

Sifleurein - &ev Gmmul (Sickle - Cell disease)

QFmEIEHmH S BH6VSHHGVI6TT6I F@Lom & Gemmilest YT HSHHe0 gmu(BLD
rmiGHeOleoiTed Sifleume - &ev GHIUI gHUBSNIMSH. BHHMEVBHSHS Sl L
ugumrwevdled goubl elasTrG  STravIoT@HWw. LaialenLeuten  @flemis
Blemesvulsviaieneu]sefen oiemenshal FGLOMEHCenTilesEnD DiflsuTeal Hev sUENBHEIT
SLGD. DHB GHSHHWTIoTeT L mEeTsd suTpd WwelkTHaflGam Siedevg 2 L 60
FHwmenr SHemasUIn@GLlul Leujsefler @mAUled oL Haalear oeme] (GHenmeuTss
srewiluBL.  GHHuled gL Flgar  oiene (GHemmeudbemsd aifleurer - &Hev
FGwm@Genmienr Ursw SHyend smewILUUBL. DiFHent  eleneneaunsF  CFmIG[H-
HbHe0mIB6T  Sifleumell 2 (Hemeull Gumdlesimen. difleuTelT HevmIHeT  HFeuvi(H
A HmHHH BevaBMeNGH HMLLULBHHIOISOTED ESMIPUIRIHEHD DIBIGEI
e  Fempeyb@GLUBL. @FHer  elenemeurs 2 Ledledl LD  UGHHB6NT
urdlasiuipw. @g Foprs CFwedlply, @swF GFwedliply wWOHMID 2 | VHH
GmBAWemmHe0 (thrombosis) oL uTHUYSEemen GgHUBSHSHILD.

HevpdsenuiByrda Gpmrul (Cystic fibrosis)

Fervsemuli@yrdla / prjF fenmlenu GBTUI 6TTLSH] SILFHHWT6T DML @L (HLD
SHeSenLol e FHhHHemen GUISOLITE [Hlene0d@ OTMTE 2 (HeUTSHEGHMSBTGHLD. BgHeu
allemenauTsd FoHomend Fensul, HewuiTed, FOUT.HHOSTGHS wOHMID Geoill
Qumss DEEEGND CHEIGL. BFH HIMTUITL OHTHMISSET, HUTFF GFwed
iy, &b FOUTEH WLHDID WL (HHSamamuwis CaTHNOTsEGL (LS
Guegeusisvemen  urTHassiul L GCenmmengl(h &STeLeUTWIGETNEITED  Diflaber
allevment  (&HCeMTeNTL (hH6N HTHBLUILHOUSRTEL FHIOMAH|  SILFHAHWTSOTMG).
FervsmuliGrrdla Goaigalas@s Gmidaren Fyreadl (CFTR - Cystic Fibrosis Trans
- membrane Regulator) yrssHenmed Ooaigalaln@®Hd @Gnibsren &Gemmenyl (héb
sTevauTW1sele0 uTHIY gouhdlaimgl. CFTR ugwusnywisodlsy goubld elsmyd-
Heor cpsod oL CFTR ygs 2 meaurdams. @3 SapisssARn@iu
HereflenLsuren Genpurl® GBTWIE SienLwmemiuBSSIUL (B6T6Ng).
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siFFaaraiwied (Epigenetics)

Ffev  Queoysend@iiw  Caxmmmeusnwliyset sDGFw  DNA mluysdleflGuim
Ll (hd OGarLFauflengulsnmGoor  oie0evg Uiy flewon  uflurenLulssimGeom
s,  Goumpide  sryemissflened &L HUUGSHSULGG — SiFFatanaiuied
sleoili(pdo.  eumenielem®d DNA  mlusdlefiCurenLl (b  GamLjauflenguiGsv-
puB GCwemzmBGumm wWHMmID Cwenselpssdsdar alensneurs goUBLD Hif-
umLbsp BHlusHeflCurenyl (hosefenmed Fev uFbUmTWeGSMeTTe0 “GFwmuL
FHTEWIL 60~ oMM “GFwMUL TENLDMWIS HITEWIL 6D 6D QFWMUT(HEBT HlaLpLD.
Gmzme0 gODESHSTBUTSH suTeiousnad DNA uin@ Goengsd gnl Lmisen GFJHaHiH
Qamemsmiupd. Gengsusmmeder Gurgl sumeisusnsd DNA epsvadanmiseiledl b al
Gz Fal LmseT enhed Garetenium. GwBs @GUullL QFwmur
Fov e AFuTITS FHSFUURIGaND @ DNA plusdailGurenLl (b OCHTLy
aflenguien HifluenLbs LGN GeuafiLBHHMNBHETBITEL FMLIHLIENEUWLIT(GLD.

QuOCDTRLOmHH Hmev(wenpUflenwenL b FOHmEhBEMT DVEVH GLO6O
HTTOMBONTED 2 (HeuTGHD FLOEmEhHBenm DiFHlFaalwie)sh @ ST 6TLOTET6M6!
wr@w. siFgaaaiwss@Gilu Gueoyset QUNCHTALOmBES FHaHHEHHHS
Hemev(enmu|flenowien, 60 DiFlFarareluisd Sameopenpujflenio steiLGL. B
Goumu' L GeuslymF @Glpsd SHTewTLc0B6MeITed OTMUL6OTLD. Flov  iHFevtent
alwellsst HTewI(hHeLHENMTEL GQUT(HSHSOMD UTDLUMTWeNG GeuaflliLBsHensH6i
gmubeusenmsd UnmiGhruis@d @ (h&Fbgsvsvevrip.

9 SHTJ6wID :

2 enFAemB6y (Schizophrenia) e&iug @@m wECHETWIGW. BHCHTUI
urgouflws  Gempur(haefeammsd gnubhdeams. FHo @55 STLenLWFHersd
RUHEUHBEG WLHW 2 enFfengde] goUBLD. LOMaUhHEG RHGHTUW  gmulHeu-
FHevemev. @z @By DNA GzmLjauflensulsr Gm susnaswner GQeusfliu®GSHHens-
efleImeuTeEsTGHW. BH SiHFaealuled alenemeum@LD.

GpsesTensl Hpliyfleniouiuisd (Population genetics)
apmjip - QaulsiQuis Fwplenso (Hardy - Weinberg Equilibrium)

anmilp - Geuuler Guis gFwmlemso cpsuld @ (GHlpHbsTemnsulsd (@G0
JlL @uisdGur oisvevg) Upliyfleno iemwaill Gom ghijliLenL HSIeTensnLosnu oLl
Uk Geuiweomb. @@k GHYHEsTenaular @ UsmysaaDer niyfleno oiemwiu-
g, ABGRH6sTms LTpiyfleny sienwiled siemweall SHed gnflitenL wm
Al Lmed iz Wemi(ho LOTHOWmLWTS. 610186l @h GNES HH0HTemnHUT6T
SiemwalL b GHTLIUTS U SInMISETel 6IdHlfe] gapliuBl sHraissner i6H
GHeHTensUIHHESH GuUDUUBL HraysenLer UG CFuigiGsTeaiTemeumLD.
BuBsu@I i’ Lg Gumsv, @i GFuiwiu@Gy @k sreyseiemgliuemL ulsd
S15GPRH0BTemaEUI0 GO L SIHH BuieOL FFULMLHHIGTENST E606H60WIT-
IILNS  BINNHHICHTETEM6VTLD.
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apmjip - Qeuulet Qujs FwpBlmend HH@ ieud (Hardy - Weinberg Equilib-
rium Principle)

1908 @ev Uflsarailunmeus Gsibs @ewisalwesomeny G.H eammjy wHHILD
Omywer BILmLF GaFibd WwmHHeurTenr W. Qeuulenr Quis opHBwTy Hmwb
CumOsTewiL  opWeyseiles GCurgdl  (GHRHOBTMHBEHOT  FnJLILNL6UFH 6066V
Quetuens Wb, 6HmEH  woHMID  Ipiyflenwwenioliy  1SgMeTHsT, HeMeV(LPENM
FHEMEV(LPENMWITS LOTMTOED  E(HHSHE  STSTLUSHEMETIID  H6oTHSH6uTIITHHBTL Q6T
Rz sH6urs GusHesTemsl Upliyflenwulweled (WHHW  6T6uT6NTHS(HEUTHEH
amhaUUbBIamzg. Cuew B apriy - QaulsiOuis sFwophamend HHEeUD
61E0TOLD  SBIMLPSHBLILIHSBT DS

GHCHTeNE @eifsd  CHTLFFHwmen U FhHHHDeed eIH(HH MWD
dmoayfleno  oiemly  Wymeseaied goUBLD LOTDMEISNeT B TullLSDET S
UGTL SILL6uemet &L 19 GuILpILINLL 60TLD.

BH60 FHRHOHTMBHEMED DIMBIHHIF FTHBHLOTET HEVLILETTEID JHUBLD 618([H-
(hbsefer CFJOTEBISEHLD HHHHM CoTeTemiupLd. SHESTEID 2 SHTJ60ID
anmilp - GeuwlstCuis FwoBlamevenwl LWeTUGSHAF QaFuiwiul (HeTerng).

Tl BL L SHemend GaTeni HTaurs (GHHesTensulsd uealsr BnsHn
Gflw  eHmmesen  Hlammealsd o Femwiujwo Ceumu L CGxhTmmeusnLOLILSHS
emenuld Gsmemi(Bersnend sisumnssr LU flenioweniolisbasen ST (Halenment.

(CR) erflpmabmemen  @fleoimiad Hlemsoulsy GamewiL Fmsugmisear (CRCR)  Fleuly
BouQurmenst 2 (Heourshd Feuliy Blolyssenst 2 (houTsGHI@Imer. iflabis
Bensouflsd C* etetim  e1HHHemeusd  Gamewi  HrTeugmisear(CY CV) GeuswmimbimL
LSBT 2 (HeUTHGHIGIMa. LsLeVHIE Hlemsouleeien smeugmser (CRCY)
sewilgonenens] BoUGQUTmHLsenen 2 ewiLmdhdl Gwerdauly Bol UsHsenensd
QB TEmIY (HE(FHLD.

GHpTenBUIIeTen 500 Udbserlspnd, 800 C* eidlpmebsemnd 200 CYerdlm

(HEBBEDHD BHBHE. CmEGINI L sTaursHepeten ueilsr Bow e GFmg
sIHmmEBHefenTed BiysmulssiubGAaing. 500 UbdHeT dHaT  SleLedlullen
PonsHn@ sryewioret 1000 siHHHEHMeNS OB TEmTI(HETT6T6DI.

C* aifmmasaier sadmm Wigmer (p)=-800/1000=0.8
CY eidFlmmaseter adhmm Wigmesr (q) =200/1000=0.2

sIpLOTMITe  (pemmuiled 2 (HeuT@G Usourflserilepeen (pLedL  Dl606VGEH  albEI

CR 0605 CV @l gameusl @@ aHhHmeus CBTanighab@GHlD. Qe Dis

BHEHTeNHUND 2 6iTen @euleum(m 6185\ (T & Se1flent LS Men)IE &HF

Foand RpaHGW. @aubeurm (lemLulsywnw Credlmm SHUUSMBTT eumUIliL]
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80 gxpaimupd, CV eadmm Soluusparer eurwily 20 FHeis(pD 2 eiTemel.
@CxCumatn suTWILBL elbagIsHefNevd HTeRIILBS BT

@wuu) = (€ (20%)

. 64% (p* 16% (pg/
(LPL6mL c;éﬁ ' CROw )
(CA ) G - =D = il
16% l'iPl Y *_; 4% (g*)
f - # . A WO
‘N"I . 1 CRC p,__(l;-, g

64 % CRCR 32 % CRCY wpmid 4 % CVCV

B8 Hemsv(penmullst Ljeuorflaseir

64 % C* (CRC* pmeugmiss 16 % C*(CRCY gmeugms  _ 80 % C*=08=p
eMeVBHEH HenLSHeTma!) efMel(BHag HenLSHSBIMGI)

4%CV(CYCY grougms . 16 % CV(CRCY graugmis  _ 20% CV=02=q

DAV - A0 TR 2: 3120 1)) ) eflelmHa SHenLHHBTMHI)

2 @ 6.18 ammjy - Geuuler Guis Gsmetens STLL UL (HeTeng (Campbell et al 2015).

sipoTMmmMTen  SHeoll HewLGumid Gumrgd YewiflesEnd  sIPTMHMTET  (LPenm
uflsv @ ememIuLD. Wiy flenowienioli & BaiyomevtrIb6ilenT BB HH6)
HmeNd SHembIL GUImBE alF LWaTUGHSIULGIGDS. anmiy - Geuule
Quis Fwomlemsoullest Uy e Suedy @ N HHEDeleiTe0  HiewwTulsball
u®oruier cpeim elsomer Hplyfleno SienwliysseT Swpealbd  aldlsmsesd
CapmetimILD.
p° = opldumen Fwmsmiselsn Wigmest
¢ = UeielenLeurel FombSmISeTen LSigmeot

2pq = wevedlent mHIGBMISeTent Lolgment
Am CrerdlmpedHeT QRMTH M(HUSDBTE HHBWNHB6] =pxp=p>=0.8x0.8=0.64
sleoiBeu Bpmasimevsmaiest LImlflemowenoliumest CR CR a1 umig = 64%
Am CVerdl(m(HBH6T QBIMTH U(HEUSMBT HHWLHE6] qxq=9q2=0.2x0.2=0.04
a1eiBeu Capmeiimevsmeilenr pliyfleno oiemwiiumenr CV CY @ett umi@g = 4%
CRCY uevellenr mIEmIGeT @ GCoumu L sudlseiled Gamerimeumid.
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albHelmham C* eidmmayd (WL enL uledmbgh C¥ aTHHHaD cUPMISLILIL L T6D
aipe alenemeurs C*CY LEDIHIGEIGBETS 2 (HeUuTGHW CHTeTNe0H6NT

pxq=0.8x02=0.16=16%
WLeoLuledipbs eump CV aBmopad albAelphs auwmn C adlepman
@aInCFTeuBTeL 2 (HeuTG Usvelleihid CRCY Bxhmearme0smsit
qxp=02x08=0.16=16%
s1e01Beu  BmmasTmevEB6MaVI6TeN LisveSlenhIGEEIGaTT GLomg g L Mmest
pq+tqp=2pq=0.16+0.16 = 0.32 or 32%
Cuop@iildlL o gryemsdHedlpha @He0 cpaim susnswimer LpLLflenLoulenio
uyser L (B gFrisHwonTG. cpeim eusnswimer  Lpliyfleniowlenioliseiiler
Qrss ymenseT @emIeGHF(1) Fweims mHSHGH Bensoulsd WL HGW ammig
Geuulesr Quis Fwmlemev GCuTEHBHID. 616016 ammiy - Geuuler OQuis
FLOGTUTL IQen6id SHLDHHEIL 6UTH)| 6T(LHSHEVTLD.

P+ 2pgtq'=1
apmjlg - GauuilaOuys FoalmeodssTan BILIbHM6TS6T

anmjig - QeuuiearCufs Fwalemen DI mDWTEISH Rl Fus GigsosTens
QamLjurs alufliugl. REHSHBW  GHYHCBHTENHS FnJULDLWITH|. SLHSHBH6EIL
Bubsenetsenenll LTdHa Gauiw Geusui(hLb.

1. elsmymEiseT goULTHHBBHD

AIBTImIBET 618 (H(HHHEN60 LOTDHMEIGM6T  GFOUbBHHISeTmen. Bluysbdlsri
Curengl (haeaisd gmupB Corosems, sismmens womLd HrHuiBGaeets
alemeneuns LOIHMULLL 6TH(H(HEHHET 2 (HeuTGHWw. B& HfuswLbs uydu
MIWNGHSH HLTHHMS (gene pool) 2_(HeuTs@GLD.

2. eupomhorer (penpuisd BNBBLILD6T [HBIDH60

6IhHOEUT(H HemevUWi(haHEmHLI6V6VTLOSD 6TIPLTMMTS HenLOUMILD SE6vdhd60LIL-
a6l Qpifle) @eieniodenst gOUBSHID. OHEHEIEWL  SHeolluiesEnhabaElemnL
uflsvrent @0 BEVLILIBSHET 6T (H(HHHEME LOIQMEITH6Me0 LDTME0SHENET 6JMLI(H-
SHBIID.

3. QGauaipeseisd Supensd Bzie @eOevomHmEHH6e0
semess  algsomer  Uplyflenwwenioliysemenujipsnwl  Chraimevei
SisunMimaslenL_uilsomest Coumium (h& EmHLemILD Hmev1 b (6THL_emILD LOMMILD
@lpeoBlensveniodefllsy 2 uljeurup sttt erFFunFsslinbdeaing. Fsv
Aniyflemwwienoliyssilsr @enliGumasn womio 2 uljeurpghedled gmnuBHLd
TUTHE6T 6T (H([HHH6NT LEIQMETEN6T  LDTHMILD.
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4. sl Quiwu GYHesTMS

FAw  GHRHCHTenBHeN0 2 een @GOIUILL  Wplyflenowentoliyds e
Bl 2160605 VL (hd SHeaTenoulenTsd WwemDhHINIHD. sTe@al ammiy -
Geauwler@uis FwsurLmerg WalGuflw GHsHosTendsend@d L (HBGWw
SiFBenalled FTHAHWILHLD.

5.  Gware wHp GRWSHe BOaTSHSS0
SHOeTHeT  (GHlpH0HTenHUNIOT  6UHUSOITID, (&HlpH0HTenHUTe([HHSHI
GsuslGumisuGHeaITeVID YA UFLUmTWeu@GHHen GFJeugbid Smemiliu(hLd
UTIOLIENTUWIEVE$HSBET DiBsvad QFuiujd. G UFDUMFWeEGL  UTUIFF60
(gene tlow) stenriL(BLD. @& s1H(HHIBBeMeT Wigmensafled LOTHMSHMS 6JMLH-
SHSHILD.

AQuimenasuilsd Fsv LIpUyfleno sienweall miGefeomsn UFLOLMTULIEVEEHen6Ng, SHelly
Qupursrer  (FHH0sTmBEHeT ammyly - GeuularCufs Fwelsneoulsdl b S
allevsevemLU|D. GgEUTHS FmUumLWLD HYHOHTnSEHT amriy - Geuule
Quis gFwelemeoulsdphbs dFsenalsd ealevssvenlsudlevensv. seBel  Bieneu
FTULDLWTS SH0HTmaHeNTs 61AJ6] FnmULIBaUSHIEIH.

ajlyd uFueIwe@ Wigparseied goUBL LOTHDIPLD

QHTLIBH 6uBL FhaHHeNs0 aHmHp Wigmeseaied gouUBL  LTHMEIS6T
eorigliiemL_uflsd gnjliy elensaslUbASING. UTDUMTWeVE, Bigmeiseisd smLU(HLD
LOTMHMEISETETTEY @enmiBeTed Fafll gnUl(h Dieneu GHMILIUTET Gpeo HF®eied
aIMPeusMBHMU 2 _WIhHHenaled @enFeUTobaHLoenL LD,

GgHpTensUlsd  gmubl  Uniyfleowidulsomet  wTmeLEGen  FnflLH @
SIQLILMLWTGLWD. alBTISHenmed 2 [HeuT@GHld YHw e1dHl[h(HHSEDHD, (GHlgeurey
epeOld  (GHlgHOBHTenBUIEIOT  61H(H(HBHBOT UHBHTHF GFToUSHMITEILD LOTMEVHENT
siRsfeHimen. QunenssHCHTaler cpsuld  HOINTH  EENF6UTHSLOML U|LD
omdsaT CsTmmeusniolil] OTMeVSEeTe  iglienLuled Bsxfey GaFuiwtL@L.
Aa GHoFHTmaWamen Fmilsmu gNUubhHBHID. BHeT allenensuTsd FaFUlln@GLU
Jestent]  @ps50sTensullsy  smemiiupl  @engeurds UL oTeigh  Fayllng
1peoTent]  (HpHOBHTenHUTED STemILLULL @nFamsssHemnd el UL (HFdlullsd
2 Wihs L LGHHL BBUUDGHS ST (HESTMGS).

@mideonhdHled  OHTLHEOWIOTSHEE0  HemL GUDM BHTe0G5HH0 FaJlLeDLhE
Peppered moth stsstenild simidluflen epsold @eibeuemienisbs(h alensalILLevTD. Bbhs
bFHILFFH BlnsHegluenLuled @rswi(c GeumulL  GCxHTmmeusHLOLIL| S H6TTT6o
&HHeno mmid Gleusiensn aUmEBHeM6NS BT HHBHH. HHU @EISsonhHE
QamHlsowioT H&H6IGHGLUBISNE (Waiten] Glosvedlul HmpenL i 618 ([HSBH6NT
SIFBHeNals0 BTl ILIL L 601
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&([h6MLDBIM SIS FFenwl el QaueTen 6N Bim SIHSHILLFF D6
Qeuemtenin  IUUL ML HeMI6T LDENMEUST  (LP6VLD  LIMENeUBETHHEH ST
&Tosd  SUIIImsS@GW. QFHTHleowwoTsssd HoLOuUDLD GuTips 2 (Heur-
G Gemeoll UuTHEHGW sTrenisen  GeuswiemimpenLw wrmsefe g
LQEUSMITED  DieMed  HHMWWTSE  mmwn. B& OCeuedisnin Hin  SiHSHIN
yFfsenen  seuppler  @englsenailseng  @enIwnaas@GLUBSE  Dieummlet
QFHTmEmWS HMMBGHIW. BHar aleneneurs GCeuswieninsHM @G W 61HHHSH6NT
@b QFsOmID. Geuail HHs0 HHMBIM THHH P HeneyHailed BmevrLILI(HLD.
gOesialled SHHMWOBIN SIHHILFF BT SeOM LIYHS LOJRIGSETmI6T LOeNMHSH
QBTETEUHET (LPEULD LMEMEUSEHHEGFH SRenTWTHIDED 2 (HedDUUFLFUIHe0 (cam-
ouflage) cpevld HOMDS HTHHIHOHTETEHL. 616G (FHPHOHTeNE 2 WIFOLL
QMmFUTHS HlMeLHGHS FaJLLMLUSRIM6D UTDUMTWNEG  LOIYMesIsaieib
iMoo gNUBL (CeustieninsHDETer 61 HHBHMET LIYM6TT GHMMBEH H(HENLD
BnsSHmeTer s1HhHbEeler 16gMesT 2 ulJsusnLU|LD).

STeUEIS6T HEID clevmIGHaflar SeoluiplLTSasLd

eI Lmuilyd (p&Hed LSHSTUITLD 6U(HLBISEHSE (LI (LPHET (LHHVTEH 6lleUFTUID
Camreiw &Tevghd60 LoaGTH6T allsVnl@HEB6T oMM HTeUTHIGH6TeT 6ol IEILIHSHSLD
wmmid IpUyflenod &1L enioliilsd Seneouilh GFuigiemenet. Lissienl W aleugmuilsei
Fmlumen CHTmmmEISeNeNd QEBTemIL HTeUTBIS6T LMMILD 6llehHIHHemn6T DA(HHSD LI(HeL-
HHANG BHousNOFHaF CxlsHs meusHseany. RBFH Gumsv FAMbLH LN Hl6VE
GBWEN QML T @M  Lewwl] DienIodeHaF Fobs GobulL  Guiedyser
urgisrsasiulLer. @6s Gumeim Mlaweasen wWailghiaeisd Bl GUIL GQUTLSI
915 @elumebsF OGFwaipenmuisd GmnisdHeusbeimed G fleyGFuiuim’ L
QenbHe0LILSHHMEN L (HLD SIILHILSTGLD. 61601 SLD(penmuied 2 (HeuTGHL
6IFFMIB6NT FUUTET WL BEHLOT 2 _(HeuT@GHW. 6By B @eval(haHd (bree
ding) et oemPsEsLILGL (e Subenswman @aUOUhHESF CFLSI(LPHDES
QaHTTHISHTHLD).

doiyflenwouiwed  Garigumen  elighepTansmessd  GHNHH HoIGH  DMHSBI
QameTeusm@ (Weten@y, Smeuy wWOHMID elevmiGHHemen  al[HHH GFUILeU]TH6IT
SHTEIGB6ET  SHTeurd Lommid  elevmi@G@sefled GHMsHs alpUuusHnGFu ey
FmEeimens  OafleyCFulsugmasTer  UTFDLUMTWGST updld  FHHGHSH
aflbaoumenmsd Osmewi(y Guwwul L HTeugll GupbmBensT I6060FH 6l6OEIG
al(HSHBEIGMeT alhHH CQFuigern]. alsvmi@Gsaeaiey Cxiey QFuIUEGHD LWL S
ammisei  Geuslomen euenjFS, SiH> eiemenFFed, Ll wHELD GrTUIBEHS
Gadjiiweoyetenensy, Guiiw ealSgHIEHeN Dedevg QallyF SeneauujenLwl
LpEISEmeT 2 ML STeugmsei, Gzxmelsit BPpw wH@ID Siemiolly, efleomiE
et Uiy SivevsH @DS&B6T CUTBIMENE EUTETEUMBHEBHL 6T LILTHMBUT D
aUeTTHGHD @emiseailed SHMEUTSH| LOTMMEIH 60T (H6T6NT60r.
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STeuy wHELd elvmiGamen QearalhsHd GFUieusear (W EWSHHiD

Qealhshdh GQouiujd Gurg STeuy WOHMID eleVEIGHHNST LIS, DieNLOLIL]
LOYID DHBEFMDBET DLW DIDHAHEHID WSNHTHEHHE OEHa D LWeIeTern
aUemBUTeD THMweSSUILRSETDaT. BHDHMIDUI SHTeUT MDD 6I60mIE® 660
Qealhshd 2 sva aleugmwl QUImENMTHTISHD @ GPUILSHHs urdlsnu
gouhsHueteneny S6L HeVHEINTWTL UL (HET6Ng).

2 evaemmaiw  Ffdulleomen o _emey OHEID STOTAT  2_6wIa
auprIBeda DufwgHmsd QeuslilL®GESHSH60

2 sumenmalll FHuled semsdliul (hemem 800 WleLeWINT WHHEHD Dlsummlaiern
SILEIG 200 Wsvedlwest Fmieufsend GUTFenemid@:mmuUr(h WDHMILD IFHE)IL6vT
QaTLIYOLW  &BTHTIH  Genoum(baeflemed urdasiubASImeny. HTeuy
womib ealsomiGaeler @enal(hoHaHulen cpsuld 2 swialst Sy GobuhB S
FHTeL  DieujhEnemLWw Cursemenmuier Hyup  CwuBSHSULBSBLILL (BTN
2 FHTyenions QUHLDUTEUTEIEUTHMITED 2 6WIGnILULBLD DHQULISHL. D 630T6UT6
@Be0 oflFF Cammniellsd isHwmsudlwioner almmLieTsen Ee060TLOED 2 6iT6rel.

Qupursoren UFsmen 2 _ewieyl LW] suHEBH6MeD HFHULSTTHBHMBIGHET S(HLILS
wopGprm Ursfeneins  GemisTenilLL (HeTengl.  SleneUiTelsl  SPmIE,
HeMayienen  ole0HHCOTUIL (hemeT, FWBHTOMNE (& EHHCHTMFL (HoHHMeTdH
QamewiL LogeusiTeflaadlpmiE (cynogenic gulcosides), Lflliflesr 2 mugshdlenwt mICyT-
HH@ UGLUY eusnadmdeT omid  eFOITUIGasGIw 160656060 Tull (HéHemer
(Steroidal alkaloids) Q@&TewiL 2 _(Hen6eNHHIPEIGH6T SpHIQTEUTEGHWD. SHT6U] Seul
alpeHd BeumnlevieTen HFHLI USTTHSEISMET 6levhd 2 emamleusm @ EHhd
Bensoulled QummisCsTsTen 2 SHa|dlaimad. HTeuy alpHHLTHH0 FOTL L
W& Falgul Fsv SHMeU] 2 MUGHHEHeneN 2 (HEUTHIAID LILIETL([HESTMS).

2 _HTJenions @ellbanalar Dlenamel iFsenaled QBTN STEUTUSTTHSMHIH6NT
aleVBIGHBET DieuDenD 2 L QBT6TEHLD  DeTemaUH  (GHMDEBGID. DSHSHMBW
dysfensnidenl @endbmseolilnss QHTIH0MIL LSS cpsvld FiImdaLILhHalement.

AEMJIHG GUHD 2 _VBS (GHYRHOSTMHHEG ST 2606
aUPEIBMeV GeuehiLBHSHIH0

SHHBUTemSHWI 2 0B B9HOHTeNH UL 651 NG eLpeTm) HFTUSH
HMeVmIB6Me0 e Levsvlwest (billion) wWESHL_OFHTend @RenewIU|D 6l60T  6THT
unTfeasUUGEBINSG. HH0HTend eueNJFHenUl RUOEIBMOGHGHLOUTINH 2 605
2 eoiey eUPEBMeD alfleurdsd  QFUMHNGHSH HLIOL su&HeT  Diaudlwiom
Hlevimert. s1HTUTITS alHons aleudTubHANGHSH CHemeuwimenr mHlevld LMHMTHG
mpwts  @pUugermsd  Fflw Bleolugliysseiled  oiflsene] 2 ewienel
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2 musHd Gouiw Geuswnguiemengl. @HGsu Gubul L wHLID Hs  allenend
FMeVdH HHD HTeuy MM 6leVEIFH sumEHMeNn 2 _Mus S GaFuiw Gsusmrgul
SuFuGHmsd  goUBhHH 2 eTengl. @O eleveneurd  HTeuy  @emedl(hSH
Huler cpeod Frmrgem oflFemw el 50 FFaisw oiHE alenenFFensvd H(HLD
fobs sfFemwud, srsryem Gasmrgienwenw el 20 - 40% SimeusHL MG
B  FAnbs  Cargmwesmwuyd U  SIHBIUQUITET  alnETFFMEVSH  SH(HLD
SHTeNWmISH6T, GFTend MmmID CFTWIT DieUM]T eUMBHEHLD 2 MLIGSH GFWILiLL L 6.
Bxiey Guwu’L QealhsHs CBHTEOEHI LUBIGM6NS  HeUGMIOTSL  LILIGTT
uBsd @emmsd  wwmmd  umeder  Grsd 2 _PusHWITENH HLbHSH  Fev
AUBLBIH6NTS HHBFBBIUL ([ 6UHSHIGT6IT60.

G QBpmBEEHHEHHCHHU BMmFauTssmLSH0l6a CHheneu

LO6DT LOMMILD HTEUHBIMEVF FHLPEVHBET HTel suensHeliler alenenFFadlsyd GLHLD
urdHlienu  goubsEidammer. Lul] eumassemen 2 MusHd CFUIWD GLPE0SHEm6T
wrpflwenwliugng @ UFCsssHdlsd gnuUBLD STeUHBlens0 LOTMMEIGEHLD, Lail
QauILTHVID LGHWUTHS STIRIOTHSIDET. (2 _HTJewd : 2 60dley  Fev
HyCahamIEaT 6UTeILHTHAID LOMDDMUIENs] 2 _6UJdH SHOIHIOWITEHED 2 666t ).
yaw vulys Geuemswnenisel siHefleba aum 2 eaueysd Chemeusnuwl e1&lf
QameTaumsNEGHU UTSHEBLOMET GloMlenevdeilsnd BlosHd Hlensud @Gl CHTeIme0Hemer
2 mugHd GeFuiw Gsuswi(ho. 2 smrewionsd (2 _uljlumss) HenL, WFHASeT OMMID
Crmuisellenr FHTEBHADEH aHFUYSHMeET  Gamewi  woHmd  (2_ulFiumm)
2 eujliy, eugldl, Qeuliubd, @GHefl] @GO HMBLILHEHM6ENE HTEIGHInIQLI
ysw sreugll Cuamisensm 2 musid GQFuiw Geusmi(ho. @aer Lydlusiiiums
doiyflenwuiweofHwnrs wrmmw G’ Bt BF&0 USTTHSHMHSH
sTadw, UmLsensd / adHjaysAmeneten  umSH, GFmemd  ommid
2_(HM6NBABPMEIGHEH6T LOMMILD 2_6UJ FHETWIOEGHEF FHLLSHmeanienen Difld euend a6,
Gefliflmaren  sTmIGHDeT  GCaTewiL  Lsnsulenen, 2 (HenendbEIpmIF LOMMID
a0BymGufl (Strawberry) euens e Spdwensy FHBUTeNSHW alsugTuid CamifedanieT
sremiliu(hdeimer. @CxHCuTe GCeaumu't.  FeelhhHs  CHTH0HIL LSS
orLTes Crrunadlsens@ aHITal dAFs B aGmss 6CHTEoIL LG en et
alleVRIGHBMENMUD  alleneNFFe0 Falgll SHTEUJRIGMETUL =2 _mudhd CFuiuleomd
(o, usin), o6, GFLwLN LB, WHDID LD 6UMBHET L EHLD).

Fmudsrorar  mBHOSTH0BEHEBTET  WLODILD  (WigayHlenevL
uwerurL(bdb CmHemneusErpLd

GOIUILCL 2_ewieyLl UGS SHH A6t Fen6 SIVEVB) GurFeneusiLl
Quuotenhens el e B, Hemeu WHMID Renpwisnioli] Gumenim Ceumiu’ L
Cremeumenen HGTGTT Gamemwihormeneny. @6y 2 ewealenm Gsumul L Gouswi(h
Camenmei HMBUTEH @etialHiHHF CFwsi(penmBEnLTE QeummlaTons  siHy
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QaTeTemiL(bHalEImeT. 2_GHTTeRIDTS 2 (hHen6TahSOHIEF LIsVaImEdEH6TeILD LweTu(HLD
@m ullgm@. BF 2 avleuTsaybd MHBHESTPN 2 musAl  CUTHL & EmHEH
&meut cLpeVLIEUITHEMTHAD LWTURHESGTMSI. el(HBHHWTENTHEITIT6D L160616m S UWIT 60T
Gusmizmer Qeaugllysed (Baking), Fmwised, QUTAGH (2_mBlensoulisd),
Fayped (chipping) wpmid wWINOUTHsTEMeNF GFUISMBDE 2 NusHH CaFuiwiiub
SHlesipen. QUUUIToUNBEH6T LHLO6T, HevteutLL] (specific gravity) Geussvgdlest Disiey
wnmib Geumy Hev LswTBeTaID CaimLhdlaTmet. DIl CeusveVsmHd C\HTEIL m6u
GumflwedsEnEHCHT eV FousHEHHEHT 2 _SHHHemeuLsven. Jheeaien ks
Qeuliug,Flenmed G@ers06VLD HFLELTHSHHMGL UL (B al(HLUSHSTSH SLlsvmBn Gumfluw
meuBWIT BlsLEVSH| FousvmEemenGUWIT H(HLD. DCHBUTeL alensHenDD, LOFLOTET FeMSHLI
digliumenr  uwpmIGenTel AT eng, eubHemsl U,  ewBrmufl  wmmid
Qasrwiunm @emm&d  CGurameumdmE iFHs GCoemeu 2 elengl.  FDHI
Blemsvulevmen Lwenmefseisr Coemeusenenl QUITMISHSH HILOTET LewILH6T BCF[]dHH-
au’ L Qumrplsenen aleumid MM SHTeuy @eal(hHHsh CHTLOOHIL LIGIHEm6ITL
LWSTUGSHS 2 (HeUTHGHUSH DIeUFWILDT(GHLD.

STeuy WwHEId 6l6VEIE MMBBMEN JIPEILIED GILINILOTGHTEISETHL 6T
(ST G BH60

pdlwey  elaiugl  CaTLLESMED, EISTTS GHTH0 wmmid GFedsvLl
Uyreni®sEps@l  aad (PHSWLTOIST@GL. DVEBISTISH STeUTH MBS
amfleomenng YHw susmassenmenr LS U, / Ceumul L mlpmisenend GHmemiL
@emevameir, GCeumulL  U@HLOET MDD SEUFFHBIOTT  oUQaIBIHAT  (ClHTevIL
Guamismenr oiF®d senaled 2 _PusdH OCFulwsd sTauy GenelpHd LweTU
GBosuLbhdaimal. @Gr wrdlflwmer Gasvsollymeni Guapmisensn 2 (HEUTHSG
auFeVD U lemwwinest @evd&HEen  HewiL i Geuswrigujsitenen. @evim Cpjey
Qzuiwi’ L. GeralpsHuler  cpsod Lew 2 (Heu GuledlseneTuld  GHTIHM
uB SHoeisemenujipenLul 400 susHFUIEOTET HTUIH6NH 6UTHBEIST al([HHS
QFuwiul (hetener. @& Supemn 2 0FBBW WBO|D LsOIMEBMID LOlHS
Qeons opdHuerengl. @CxHCuUTsL 50 euemguisvmen (wuled CuBHmIBeT allHHH
Qauiwiiiul (hemener. oH® eremienisamauleorer upsnal GUSBIFET WOHIMID UTHS
WL LSHD DILBISTT 6uemd LabEno alhhd Gauiwiul (Heemes.

@analpasHuTH@GHLD CFHTOBILLMS6T (Breeding techniques)

STeuy oI elevmid alpSHHwumenysst Lev GHTIH60MmIL LIBIGeD6TL  LILIes
ubBsHd Guwul L Gueoysemend Camemi UHw GCUSEIHEMET 2 (h6uTdEHH6T
meoy. Ue0 HIMMTeI(hEEhHE (WPaleniGy @GHHemawl Usv  QHTIHeOBHIL LIBIS6IT
dmiyflenouiwed uppilw Curdlw @infley @evsomoBso GeumMIETIOTS HenL (LPemMm
uBSHSUUL(H surmdleimer. @Ulfley ungwuflw aHSHWUTHDBL QHTIEOHIL LI
serflsvicpeold eleugFTuId oMM Ussiienstnrd GFwmUT(REefled goul L @G &-
Hbd GUTH HMENF F(hoHHIDTHS TnNdlaINS.
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Qrupensd BGziyey (Artificial Selection)

SUUITID  UBLEIBEHEEG — (PHSW  oelsFeeienmed  uweTu(heHUILLL
usstTen LW ((phengul) sugauorer 2 _ulfsesTIHeom LG SHCuUTmHW QFUDHMSSH
Bziey oL@w. Gxiey alpsHHLTHHD OCFwETIPmHDUIENT (LPEUD SHTeUT LOMDID
aflsumiGsailageren alpLUUSHMGFW vswiysFamisen Cahiey GFuiwiu G almss
QFuiLiuBL. DiHeTe0 alpULSHDG W LUmTSImMIST DIBSH FHHHHEH HL5H-
SUUL(h 2 wiks CFwsorsasdlenaiysnL w Hw Cuamisst 2 musd Gauiwi@Lo.
Auwpenm aleugrTwigder 15g& urflu wrmmeSHenst gHUBHHWSH. SSHTELPEILD
aleusTwsHmrLrs oud pelon Gzmfsom unisenmer Wplyflenol Qumrpluiuied
Guretimemey Hewi(HLgHSLILGBUSNE (Wpeutet@r CWwUBSHSLILLL  HTeU] LOMMILD
aleVmIGHEMN 2 _DUGHFH QFUIL (PRYHSHSH.

Qrwupmass Bxjailer (PpHsd BubsHemaruTeag Gaumul L el[HOUBSGHHS LIsHILEH
FamIsen QBHTLFUTET LOTMeVEH6T HenL Bdbdnlgll SHOIMIDWTGID. HpH0HTemD
uied el(BLOLG & @HHS LOTMELHET SiewL WTeNLIL(HSHBLILLL o651 Hpliumes G Fwmum’
1QEEITL6ML_ I e(HLOLISHSH GBS LISTTL|Sd MIHeN6eTLenL W SHeoillwiaisen Gxiey Gauiuwil
UBLD. 2 _FHTIeNIoTSS STeuImEIEeley uwmsefar oleney G floyGFuwiL@G
Qumrapg Guilw upEEMeNES HJs Faguwsnel WL (HGW alHESAUTEGHWL Hi L5
Hn@s Bxjey GFuiwtiu@L. wHHPW GHYSESTHHHT @HIGHILUBLD DIELVS]
Brrasfléasiup. Caiey Qauwiuiu’ L salwusisefesr Gahmarmsvasaialsiten almLoUS
HGHbD U baamiemens omeni @Gy wrHflwmer sToursHmes GCaomerL
Gsd QpTensulensill QUMD 6UHT LY HeNeV(LPeNMSBNTHS LewI(HD - Lieuwl(HLD
alpeHHHGHLUBSHIU_(hs Cxiey GFliwin®G. @nHunss HAnbs LT Ham M-
semens GamewiL @By wrdflumen yHw wuly eusnssel @bsH GeumplsyLoment
Cxyalen cpeod 2 MHusHd GaFuiwinGr. @eamerd CHTLIHE CxhiTe] GFuiwim’ L
FHlweiseT CQUheHHMNIH G LUBHSBLLGLD.

Bz 76 el SHFH W B35 6065 Dign)gn 0GB RsusTE DiFH BWIMenss CHTeydF GlFwmum’
MG uvwsTUuhSaTnenwWT@G. speimed GFfley GFuwiul L HAobs uswiys
FaMIBHeN 6 \BTENIL AIEVEIFHH6T DIEV6VFH] HTEUJBIHET HeUILOTSH ChTIgdh 3618 T 60T
Uy ubHSIUL Geuswwi(ho. @i eihHedsomet iy flenouluisd ommmsIs e
Gupu@eudlsvemsv. Gaumul L  HeweouihEenTed  WAIBHTHEHHEG — JOUBLD
urdHlyssCen  wOMMID  SHTeuy  PMID  elevEIGHHEHHCHHUBL B FHBemm
LOBHEYLD  (FHEMMEUT 6 66U LT (GHLD.

Qurgleurs oiHs almenFgemsvd QEHTEWIL SHTeuTmiIEemen GuMME GComerte

HD&HTH WweHHTF Bgmemd womd Gasmaiemw Burem vuly cumasenr Gxjey

all(pHHHGHL_LUBSHBHUILBLD. DHE YIS ommId GHewmbEH QEBmpLiL elldsmisemL 6o

alpHd OFuiwinpL  elsvmiGaend 2 wihs GursFemewill GQUDILDTEISHNSHED

QaTemiL  STeuTmSEHL 2 wWf SIU  GUTFNETILENL U 2 63016  6U6NRIEH N6

2 _mugHd GQeFuwluwsubdame. @ wLBwad  Cxisy elmiHHWUTS
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&Hevmeng Fev HTeuy WHMID eilevklEHeMaienen al(HLOUSHBTSH LIGITLE 0 1) 6160l
@mDhd CrTul eiHTlys Hmer Gureimeupenm HBHME CBTETENTED BT 6v0I-
LOT ST G.

all6LRI(6TH & AlemL_Ull6v T 6uT Gaxiy6y all(HSHSUIT b (GHLD QFWIGT(LPEDMUIT 60T G
B (emMLILUBSHSUIUBUSNEG  AHB  SMevelens] CHemeuliL(Bd.  GHleny
al(HHHWTHH060 2 _HTTERIDOTS UPERSLILULL HBunsHear iguusnLuied ydhlw
alpHHWlenmiselent sIFFmIS6NT l(HLOUSBHGHbHS UNILSHInNEBEHLaT CHTLIHSI
JIp SHMEV(PMMBNTH 2 (heumdhsLlUL  Beusmnguleimenet. @@ esiepsvld al(HLOLIS
HGHHS UMIUSIaMH6T @[ 6l0mEST DPlUdLE FaDTdh LIDOISGDEG 25
WHe0 50 eupLEIB6T BHemeuliBD 61601 Sipflutevmid.

2 eitenad PO Qeusflws el

e etens el : UpiyfemwfHuilsd @Hs5  salwansensdenrul
oomenl  e(HSHWLTHHD @ _6iTenad  MBHSIHWTEH0  cTaoIL(HD. 2 6iTeNs
allphd siavigmid  GFmevsvmenig QU euTs  SHTeuy  all(HHILIT6NTH6r6NT 60
FHDBHBBLL6D 61601 GQUTHETQSTETEMILGSSIMG. BTougH QBT HTeursHHevisien
uealn@w DS WEIHSHHDGWemLuleoren SelCumsED svevd CH
sraurshdear Coummem ueleleTen EIHBHHHMS DL UeOTET  H(HEHBL L 60T (GLD.
@eleumm 2 (heUTGD 2 6Tend alhHHH umEBH6T, IABSHBHHD HMEV(LPENHMD
Herlepld @eTenMOWITEIN &HHIS STwILLFGLD. Lsv (WpHESW Luly esuensHEHer e
Gamgiemn, euTmBsmTgIEND  (oats), umjedl oiflfl  euems (barley) ommid
yemasuiemsv  GBumneiimemed  HMEBHSBSBLLD  cpsold GQuplulL elggissef
pHE 2 musd GFuwiuhdaper. 2CxCumsn  efleoElg elpsHwrss
olgd “@_sitena elmBHH” cwiamId auTHmSWTeH OCBEBEE L CFHTLTLmL W
FHevlleniBEpbSenLuleomen YewfFFflenwid @GOIUILIuwsTUGESImS . 2 SHiyest
wre @Cr GumBmrilar aFsFmseEnsdanLulsorer SaUOUHEEHLOTGD. 2 _6T6NSH
alpSHwTegd Uswienent  allsumi@Gaeiagn STl  clmesseflad @ELisHs
Sleudll aumBHMeN aUPEIGHMGCHTH al(HLOUSHGHHS LGNS DS HLOUITSH|
UTHISTHEDIMG. 2 6ilend al(HeHAWTenng efeugmuid wwHmID SpUle]d Hlemm
H6NMT6L GHITW aUPlBHenen 2 (HeuTdsll LWsILHESIDSI.

2 eaTensal(hSHWLTHIEH  FIOHSHmvmL  Fsfla@GHw. om0 CaH
allsmenalld@Gld  LeiadllenLsumen UFLOLIMTWsVGH6T  GeuslLGHSUILBL  DI6060S)
Siemel  UsvellahBmEIBeTaeT  wemnbHhbGw. OCHTLFFHwmen 2 siTensd
alpSHHWUTIH  HlgsHTensulst Uplyflenwulwed 2 m@Hlurligenelds @ enm-
BHGW. @ e eleneneurs 2 6lend alhHHS FHYHOBTenHUIET auenTFF LOMHMIDO
@eCumasoneig  Uaelmlias@GlulB g 2 pusdseaied umflu  Sw
alllemenesene  JMLIHEHHILD.

157

© 2020 GxH W SHevall BmiaIeTD. emens S 2 flennseEnid LMSsmsslLL L enel.

© 2020 G5A W Hevall BlmicueTDd. emes S 2 flemnSEHLID LIMSISTESESLILL Lenel.



© 2020 CxH W sevell Bloieuerid. yemeors gl 2 fleMIDSBEBLD LIMGI&SmE &L LI L6m6l.

2 erenaalhhHs GHHeETmaEuls0 Uplyflenwulwed @Gsnmur(bhaeler mHleve|emns
oW  sFafsgeTengl.  epmSILULL (GRS TnHUINT 2 sTensal[hHo-
Hursseler ealeneneurss Gemmbsenadsomer  Lplyflewwuiwed o miHlur(®
2 HaumGw. B35 2 aimselmiHd SIOPHHO 1T DINPHBILBLD. efleusmuid
LOPHMILD HTVHML UL HH6MeD 2 6iTens alheHHulest Chymet allenemsmbert LILI6ST
Qasmemeniupdeimen.  al(HLUSHGHS  UmIUEIamBemen  GeusilluBHSHID
Bxmeiimevamsi L ((HBWL 2 _miFHuins sdfaTeusHed alhHHLTHH6IHEGHI LWTL(H-
SHUUBL. BpTaimevmeriled 2 eitenm  eIHFIomMWITET  QuisOLEdenend  (ClameorL
SHONLSIHET HUSHOUILUBL BieVevdH  al(hHHBGH UBSHBUULTH. eflsuFTuisHdlev
2 efenad  elpeHHwmeng GbUL L  uFbumTUGEmenF GFMleurs@ausn@L
uweTU(HH BTG

Geueiws allhHH (Out breeding)

Goumiu' L Guamiseflspeimen / eufbamibeilapenst SHTeuTmIGMETGWT D160605
allsvrsldememGum e GleaTTeat M) SeoLIIM &G L LB SIS Geueflwis
alped oivevz sy  alpSHWTESD  sTILBLD.  @FH  UTSTEUMSBL
QuOBOTiLL @sveonsd bWl QuDHBDTFL(psiTen alELUS HGHHS LWILED
FAMIBONT GIFFRIBEHHGH6T BLHSLUBOUMS DIDILOHEHGLD.

o Fnyewions  alsvmld — elpsHurenisenmed  GumlsmereniupBLd — &Hevliy
6l(HSHHWIT 5556060 GowubBHaUIuL L L6y LoMMILD Semmasl
2 musHd QFuwiuGdamer. @bSHuralnE:d Fev CuBL LSHSHAT LOHMILD 2 6TETHT
GuasPnGIlw  ussser opdHwer oBHWL  BCueEIBEHLET  SsoLUIIDLILF
Qauiwiin’ L er. Geammsveroesst Lyduwes (Holstein Fresian), (Gyenen deaflerd (Brown
Swiss) wmmid OQid sremensen (Jersey bulls) oievevg SieumMlesr SHoHdHlevSHmSH
BB CuamisEpLea SselDGLUBGSHW St (weod Guplul L BsTarmevse
GubulL ured 2 MusHFHedHnemens Csmemigmbier. H6H Gumsd, LUT euems
oenmen 10HHTE GFmembd wmmid Fewiev (Hemp) opflwensy ssvliys &(HaEHsLL 60
QauiwiiuGleiment.

aseolidlen ellpSBHwmesd (Hybrid breeding)

®Cy @egmzs Gsjbs Upiyflowfiurs GaTLjysston HTw  alhsSlH
SHTOUTBIHET DI6V6VFH VBIGHEMEN @AMIL 65T @atml Seolil Hpiin@GLlubs-
glougl seoUyl Hplunssd Sisvevg Qeuefluss H6olL ererliLIBLD.

Qurgeurs  HraIHeO(BHHH M HOEOIPMOMBEDHHEG  SHeudll  GQurg)
pSHTEnSHWTHeer  aubFaudl vAFOULTS STeUTEISET MDD 66VEIE ST 60
Gum@asTstemiu@G Seolyiniplly (peuld aFFEIGEmMeT 2 (HeuThGHH0 Qeueflluss
&6Vl (outcross) etaILBLD. Gosvid Bemel BigshHs sumpSHEeieneruid seolill Hpiiy
affwimaud Osmemigmb@w. syl Uply eifluibd eeoug LSS
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SIOUSHIOUD 6TOTAD DIMPBBHLILBLD. LsedensHHieuD 61aTugh diGen GunCmmeny
ol v Gueoysenen DHBHHH0 DLGD. DIEMEUWITEUET, LIHLOET, 6U6TTFS
alplD, &HHBBL(HD Hend WLOHMID  Seouyuiply smdseflear  alenengasv
S BN EUIT GHLD.

FHTeuy oML  alevmld  alpSHIHWTenimer, UsvellahliousHener  Geuerll
ubsdd lBLUSHGHHS UILbFmDIEmens Comemi @m sTweudl almsHd
afldenend  seoliyl  LnOING L UbBSHSHIEGIMETT. (IPSH6VTD  HENEV(LPENMUTEVISTET
Camrenrmevamsit QUTHIUTS @ GUDHCMTHL (peiTen ell(HLOLIG H&HHS LIGEIILE dn MIH 06N
aFsenaled GeusfliubBshgeuy. eeflagin @dseoliysefinalenLuleomer &l
doudenmsd  Geuaiflud  @GenmeuenLwsomd. @FHemed  GuUDCOTT  suidlamern
Guewtiiul (5 e@euGsur® SLemeuwyd yHw vulmpLBerm ie06v5 aNHLOUSHGHHS
GWLHBHEHL BT HevLILSEGHLUHSHSUUBLD.

Freuy  al(HHAWTHHMT0 2 (Heurdhsliubl sSeolidlemisailsa U  au(HLS
suTfiudp@l ety  Hrw  suflden 2 (heurdsluhdleimer.  @emeu
BlessIl Guemlup. aaiGea @asumm aumLpL simeumL Gswwiuiw F
FheH ooy elengddel Hs allsnsoodlisiensenal. ig L (Ko SHeoLiL
allengsal  alousmw 2 pusdHsefley urflu  HTéEshms  gouUb HSLeTene.
@iy FLHH L omaHF WwHETF  BFmembd (corn) wpmdo 50 %
SlmeiSHH Al eumBHEHD HevLILBeNTEGHW. MmebdHwl GwflesTaled iFHHere]
uweTUTLIg6VieTen &aETE Bamensd sevlyser eleugruilseflsr GbuBHSHSUILLL
HOTFFTTF QFwai(penmEBCenT(h EeNemISEULULL ST HLbBSH 50 6U(HLMBISMTS
(POWLLBRIFDGD iFswTer  almenggFensy HBTF  Gamemomerg UL L
onelled (gJ&HBMHBE 35 Ugev (Bushels) @ 1930 @eb g55mEBEG 115 yaFemeo 1990
@euin) CETHHBH. 2 sudlBsv Geaubmmig i Ursmen LWlGrTepisd @0 Lulflm
Henswrwmenr Geupm B eImISTERILLL 67606m60.

usv Uyusowiorer WIHEPILI CUBSEIGEHLD DIVEIGTTSH SHTOUTBEIBEHD H6vLIL
HENMMTEGHLD. Wl LewiLsv Issn alpisHwumeniser GO L Feo wommumL meo
FrHemensemen, GwUBaHBUULL Quicolsenend OBTeniL SHTEUTRISMeN HLHSH
A HFTUSBISENTS 2 (HeUTHG6UHNT (Lpsld GFUIHIETET6II].

elenenFFed  Guwum@®  (Yield improvement)  seoliysenr  QuUEBLLUTEYILD
g alpasHuTEsed Cusmsenmen ealemendasd Cuwul L  afflund  gagu
urywuflw Grruisenen eiHTHG Hmet GEHTIL, HMBLLDHHEDHHBE LLHH U0
Guwul L  UPEIEST 2 (HeaUuThGHHe0 OHMID iHsenealeomen opewt /| GQuewst
ysseier aldlsd opdlu sryemmissentsd S0 - 100 % smdleiment.
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elfleurssiulL euenjFAl umeu BTeVSHHIBGSFIWET : (Extended growing
season)

QURLLUTEYILD FTHTT6N G el([HSHHWTHHED FLP6VLD 2_(HEUTEGHD 6UMSBHEM6NT el
@emeu LFHeneHB! BT BHEHdHE (WertetC (pHTFS iemLLme. LIsw LIUTT 6160&HH 660
ursHasomet Bleneuseled T elmpESSHWTESmev il HeolyseT GUIHLDLITEOTE
SHMBLILSBGHOTNTGL FhHTULURGNET S GNIILSHHGHHS DIe)F 6VBIHM6NTS
& (HE5lvT 60T

&J Gwumr® (Quality improvement) seoliysen 2 _miFwmer Blensoulsd 2 Hug
Haaflenn srhHenen 2 wWihs wHOW Fgrenr Heveoulsd GUUIISDG 2 H6
Heimgl. @& CuowullL mSTeDH SHISHmen 2 ULTHHBSIDSH. (2_HTT6wID :
o2 miFuren HengFsensnd GamewiL (Wax gourd) Quoap@dsrul, GommGLommiliimest
FemeULenL U 6USHHMBLILIPLD (water melon) GUTeimenel @556 &UI6T.

@emiseEnsSlenLuleoren el mdbH (Interspecific breeding)

QUD(pmDWITETHI FEUEIHEHBH L Uleomen Sl NPLILTEHESLD 61616 DIeNLPEH
sUUBL. BF Bm Caupul L Ramsmens GFibhdh pewl MM GuenT Simid
semen  seolyl  Ipuin@GLuBSHuSTGW. BEHHmaeW  SeolyUImiy  epeud
GupiuBw Caxreipevser Gurgisural  QuUDBDTHEImEBESH GCoumiLL 1MHaELD.
LMD Fenel EUSTLOTETNAILITS, LGSHLL aIsMIOTRIeNsULITES  Bj6060& LoVl (b
ODRIGHENTS @)(HEH(GHLD.

FHTeurmiBerley  alevmGEemen el sabd oiFawrsayn — GQsupplsyon-
e lb  &deolyF  GQFuiw  @uisyb.  UHGD  SHTeUJmIGeiepeien OB ThHS
ekl uFeusuTadF  FemevenLuwjd Gumg Hsv Geum ey sserilsd  allupd
Qurups Aupemaswune @eimiseEhdbdmLuiconer  almhedh  BenLumieuan s
SimIoHE@GHw. alevmigGsaiens Upliyfleno oiemwlenu el HTeuymiseilsrg)
dpuyflene siemwoleny Gmpnhs &L (HUUTL (HaEHLeTer QFwmUT(HEBET LPLD
&L_(hUUBSHGHeumd. eleni@eu  HTeugd Sevllillest GewL UL SIEHOLILTEIE 2 LM
Qpmdedwisd FHwrs Geummaronss STeiL(hLD.

QupLUTEID  BeTEISHEHHBenLUTeOTeT  HeOULSB6T  LD6VL (HSHHEHTENLOW|GHLULIENEL.
gleveng GBeum dev sryeimIBafenTed QUDBMHTT EOTRIBEHL 6T  E6IMIHEHED
HeoL Cuwmenr  alpsHemwF GQoFuiw  @uieorHemed.  sIHTUTTTOSY  6VL (B
SHAENLOWITET  B60IMmIH EThHEMLUNG0TET  H6VLILEBET  Sleumest  MIMelpiT & SHmIH 6l
QL QULSGSETENTHGHD. DUHETED 6UGTLOTEN BT LDIQUIBRISET 2 (HeUTGHLD (BT-
ang  Gamg FIMPTHBEIGT). 2 _HTIewiond @M  aNSHTHMTEL (Pl
2 ewieuTasl LUWSTURSSILBL Camgienowimeng @resni(h Seolyll mUILITSSBIS-
ofledr  elememauT@. Bemeu MBMeLTHBEIBTST BT IQLILINHL H6VIMT6D 2 (THEUT6T
Spm wigwmEsenm@Gd (hexaploids - opm1 Gamyg B CPTHBEIGET).  DIGUSUTMTEON
FhaTUURIET0 SevluTergd QuUDCDTHLWOImBH GCeoumul L LIRS T DISmeTsH
QasmewiL yHw @emonsd STelliL(BHLD.
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seolISeNaIGUTEH  @aim  Sievevgd @edmEg  Cupulr  QupBpriseie
u@bweT WHDIL @SLCLGBSSSSnmen DiFHsflHGweuTeps uuly elenendssd
siFsfle@En. 2 sryeuons  CurseGuiferd (boysenberries) (Rubus ursinus x
idoeus) &eVBuUMFeiwTelsvienen GCuTLevGUf LewTenenuled 2 (HeuTHEIULL ).
(Knott’s Berry Farm) @& mmeupuwpmisen  (black berries - Rubus fruticosus),
a@ymiiw gmervGuifl (European rasberries - Rubus ibacus) wommid Geumasest Guifem
(loganberries - Rubus loganobaccus) SpdweupmisHenLulsomen &6l 6T 6T
alememeuTG. @eiiml usvallsiomer U LU uTHBEIGTEL EEUHIHEHHBH ML
ufleoment  ellpSHAHWITSHHE0 vLWSILUGSHSUUL(H eSS WTESIUGME  SiFlsifl-
Haleengl. gOeneillsd @HeoT  cpevld FuIDemad  eUETEIGM6ML  LweTU(hHEH
denL  wopmid CrruisensOadrmear uuliser, ULSHST HJ DMLY  LOMDILD
usvaumemm Gumagalgul (germ plasm) ewsveyully (W HevHaTeBBHH GaFuwiubG
HMGHI. 2_SHTJeNIDTHS GH6NTHTEVHBH60 SILLT6IT CUSTENLOLITHMEVS (&HMDLILISNE)
Guwul L seoliyseT 2 heursslubdermer. Malus x domestica eumeng Malus x
asiatica and Malus pumifolia eieusneuDPedpHaH GUDLILGHSTDSI.

alevmIGEailed  Flev Bemisafled FemisEHHHenLulevmen  ellHHHWTHSLD
L GUuBssUUL(hetengl. GCarGeum suwpensd (Mule) (o461 &S X
QuestigHem), el (Hinny) (ope01 GHeny x Guewt supens) wommid edlwiy (Liger)
(opemrdimisd x GuewTyed) CGuTaimeney GUTHIEUTET 2_SHTT6IBIGENTGHLW. CHTGumI
Hpem HHei (Mules) ommio Hesterd (hinnis) opdlwensy GQurieumen FrHdEGFlw
Equus etenid QumBmnrenys Gamewismeul. Panthera aflsd §g Liger op@Lb. gjemnesiul
o _FHIyewimiEenTals suflb@GHmyun Supemsww seolyl Oniys G uwiiub
augkest epevld QupUuBL erFFmiseT Zonkey etedliL(BLD. suflé@Aemyud (Zebra)
GFmyud (Horse) ssotiyuiipiiyg Qauiwiiubeusenmed Zorse GQUmULI(BLD.

B\&&6VLIL|BHH6NT ¢LP6VLD 9 (H6UM(GLD CaxmmermevaserT oUeTTFF WML HS)
HlenmeYL60lEB6MT(GHLD. LML Eem6U 6UTLOM6 LswTfldens 2 (ThHeUIT (@ 6UgHe0em6v.
AQm BemmserapeaTen Geumiul L eTewTenilbemnaulevmen BImeFHHmIE6NT evl (K
FHAOIDHEF HTTIOTH ER(HHHEOTID. 2 _FHTI6NIOTH HUPMBHET 62 BimepTdH
FHRIGEEMUD GHHMTH6T 64 BT HBHBEISNETUID GIHIT6uT(H6IT6T6dI.

@aalmasdHs GsTHomIusHed Hplyflenwouiwed HHHeuBEISET
(Genetic principles of breeding techniques)

STeuy OHOID  alevmiE @eelpEHUTSSD  oLTDISSIULL  STEVSHH0
Aoiyflenwouiuied sHHaieusISeT slemienidshasen unmul el iaisusoroGso
aleugmuiser Seupenol LwWeTUBHSSHeT. ShesemiL fleureng SHCUTH HTeuy
wopid eflsvmE @er alBESHWTHBe060 UTausOTHL LWTUHSHSULBL  cLpsutm)
dmiyflenouiusd s5HI0IEISmen a6 @I G

161

© 2020 GxH W SHevall BmiaIeTD. emens S 2 flennseEnid LMSsmsslLL L enel.

© 2020 G5A W Hevall BlmicueTDd. emes S 2 flemnSEHLID LIMSISTESESLILL Lenel.



© 2020 CxH W sevell Bloieuerid. yemeors gl 2 fleMIDSBEBLD LIMGI&SmE &L LI L6m6l.

uesToigul [Hlénsv (Polyploidy)

HVHHEI6T 2 6ol H(HoTled @yewiigm@ GOULL  (LpIpHOWITET FIOHIS B
WIHHF Gamgmenr sTewilU(Beuzk URIOQUW Heney eTerlu(BD. HTeuy  He
alpeHHUTD @z ursueLTal UWSTUBSSIUBL CHTETMHHWTGHWD. HTEUEIH6TD
Senwpwmulfleneu BIGITHE@HD sryemilwmer GamsudFemend (Colchicine) G el
UGt epsold GFLMNEMBWTSHL LSTLOQUIHIeNsD HITewIL LL(HESTINE).

Frauy Qevtel(hHHUe0 Ueioigul Hleneoullest WO&(pohEWioTer alenemeuTs SHTal]Y
SIBIBEIGET LGLI dFHsfa@n. @g @rrigs elenene) (gigas effect)
siilu(bD. BFH FHE  cTewienilbmsullsvTet UFLUMTULIEVE [HHeVSH6NIGNT 60T 6l-
STGW. GSHoYul Blemew aInasEnLal UGB GuUTIpsl Uaibgul  Blenso
FHevllen &6 QUi simiGmEISm6n QsusilliLBHHID. SlieneullTeuest GeuTHeiT, & enevHerT,
UPBIEET, L SHB6T, elemdHdel LoMmID  (PHIDSENTEGHWL. UIoigul  Blensvd,
SHTOUTBIHET (GHMMbS 6UNTFH IBHHMBUD, STOSIONEH LLHEGHID SHETENLOENUILILD
SIV6VH  SeUMBOT(H  OHTLIYHLW  S(HLOQWIEIGNsT 6l [HewiL ST
ahBGHWD Fueoysemend QETwIgHmBGHID. @Remeu  DVEIEBTT  @enalhsHH
wWrhssHHe0 al(HoUSH HGHHSH SUIOLBENT(GHLD.

GwsvdHsons  @hssOUIflaled gouB SHoumimeilerTed  gOUBL  (GHWMHS
BH(HBH_(HD Hetenouflarmsd 2 (HEUT@GLD UIDQUl  Blensowmerdl alengHsemmm
AUMBHEMEN 2 (HOUTHGLD. DIEMEUUITEUST  (LPLDIDIQUI  6UHSHMSBLILIPLD  DIsV6VSI
FHugeni (water melon) Guresimensy. @& WL (HosiN B BemisEhHHenLul
6UTesT &H6LLIL| Loigul [Hlemeoulsd emuUBLD CeumT(HHeNTeD FTSHAWOMHMST(GHLD.

USTORWIEIEST  suppindlenLuisomsn  ugwbusyweGl  uflotmosHHNGSG  @h
umeulomsl  uweTu(hdeimer. @BHCBumsy YAHTE 2 _(HeuT@GHWL  LDGOL M6
&euliflsyd LTOLUMTWEGHS GBHTGUY ST IglILenL suHelTed G eUMMIeT el6Td
FHeenloenul L5 (HHOSTeTeUSHMG HITJEwILDT 60T 6dT.

ugbusmrweGs GsTGUY Hiflurerg Coum Ffev meremodenend GlHT eI (HeTeNSl.
Rz osSTEE0  elememsmeu  (Buffering - effect) gmuBeousenmed  Hmisment
6IH(HBH6T  Cevdslomen  eumell  suswd I (HBDH6MTEDL  LOMMBBLILI(HLD.
SIBxCouemen  AflueNLBH LFLUMTWVGHSOT alenSMDWTSSIULL  GHTHn
urtligenen SIMIDHBGD. @EFHeTe0 @I plusnL b UFbUumFwevGHF Bamy
HeMMey @Ml ISBTILMLBESH DASHwTaudul QEFupuTligenst UTHSSTH LW
QFBTPHUT(H @eTHIN@ ST FETILON (GLD. LIs06S6uHISH Hlen 60 1 ® g 60 6T6iTLIH] LIGHTLOIQUI
Blemeoulsvisen  wMGMTH  Bweour@ . iFsenaleomsn  LsOeSEIHISHIEN6L
wrenngl Gamend, 2 (HewensHApmIE wwHMID SeouTsour (alfalfa) elest wuHLOesT
gpdlaupenn  aFsfliugdled  Crrywrss QsTLIYuBSemE. Sg Guwul L
ST 2 MuGHHGGWw 2 uljuurer wwOHDILD 2 uIFUUDD  SHDBLILSDHNETH
FHTERIGLD Hoewear FHsfiugsn@Gd uweTUBE SIS
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alanysADSGflw @erelhgHd (mutation breeding)

uuly @endssoliilev IpUYFlenouluisd TmeEsemends GQEBTemiL LWl 61 & o mISener
2 MusHdH QFUsNG BTIHmEHH STOI(HLD (LPHMBET (LpdHHIUISSIOILDT 6656
wrdlenipen. @enmisaieiemen @Guwieol Geumum(hsen GeusililiuLmosyietsn GurBsm
Slsvevg APl sieneyseilev GeuellLBGHBULGBL FHBTLUUBIEETS Dieuaiwisoliin-
Gflw urbumFWEGsS CHTEGHUImer CwwubhsHs SWWsHm LWTLHSHSILHLD.
Quapemmuilest cpsold LUWITSH HTeugmiGeaied Gramwet Dievevd Cuendlads smyesni
smend QETeni(h al(BOUS HGHH aIETIRIGMeNS HTa(HHeo IBTFHADGSGIIL
BenalmHd e ILHLD.

BT BIGMENS — HIWILLLD — STJenisdel  UWeaTU(bhSHSULGBSE ST,  Dieneu
ST HBE SHTaIFHBHeMTe gamma SHTH6T, YBTTHHTaiidmern, MluLsHHlTeraserr,
alpha ommid beta A TH6T LOMHMID BTFTWEIL LSTTHSHEIS6MTe CFTIQUILD eJenFL (h
(sodium azide) wmuid eTenHuilsd GogBsmmasOBuTGai(f (Methanosulphonate)
Guretimemey L@, el@lEId SIpemnmuled SIewiLUUBL al(BLUsS HSHHSH
alsrymisefen 1ymer Wss Gmphsenalsoneais (Cwurss  alsrTymisefsd
0.1 % oEWw). @ almsHUTENTHeT DiFBeNeleOTen  (FHIPHOBHTENHH 6N
algsl g, al(ELOUS HGHHS elasrirsmens 5fle] Gauidleimeny. Gusudls
s GQuEpbuTeTer alsTymiseT LaislenLeuten Guisolsemen GeusfiliLbB oo
FiLal sleupPnGFlu oLl Fwimet sIHHHBHMET HOTENLOBHEMEN  LOENMLILIGET 60
augsL (HD QFWDHUT(H HIYEOILOTEISHTE IS

FrewiL LUBL  elsrrshdler QeusillumLmeng Hreugmiseiso  CmbsmeaTemii(ho
AealhsHsH CaTGHHUID HEISWeTong. BFH DS WEIHHF BFTHMDHH-
GLUBLD SHTauTmisenst el g Hel WwasIhHF CFyiamds@GHLUBLD HTeuUTmiSersy
1HB Qeupmlenws ieNGHHIOTENGI. FHYSHOBHTMBHEMED W &I HHF BT 6mdHhH-
GLUBLD Smeurmiser GQurgieunrs UeieilsnLsurer Hensoulsd  WpUyflenoullulsd
LTMEVEHMeNS  GaTemighUUSIL ST  HTewiL LU  allsryoreng  GOIUIL 555
&enalled  YHw  ommevsemengd  Chrmmmielsdsrgd  Gepid  Gmewtlu(BLd
alarywonergd @edmsled (Wpemmuled GuEmESSLUBL UULlfsh SHTeuJmISHeis0
gnsdHwionet Guurhasenend GaFuiwl uweTuHH SIS

@b UMILMDBEHEHES WHHUTMID B 2 06D WpaHIDd alsrysHEn
Gflw ellmsAUTSEe0 (WumHseT QHTLIHS eUu(HEleaimer. @& 2 (Heualwlsyld
Gflwgio womw 2 LHEpTYelwasgilugiorer @uisoysensn LUl  euemSD
HeMlePIlD SIVRIBTTSH SHTeuTmEbeilspd GCUBHHWETNGl. DIHEULITEUET L5
oflesl BwmiseT, elengsefler olsmeyser, LULN] alemenddsv, CHTUI eTHFLILSS e
WOOID 2_6UjdH SHATENIDHEBTET HTEIGOWe0L, uUFLFenuid SHTHIGLOWEOL MDD
allemgeunest (pHJFd staueouTG. elleTyHANGHW elHHAUTHSHH  cLpevLld
2 musHd CQFUWNULL  STaURISERSHGHF oo 2 HTrewmsenTs Casrgeno,
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urged (barly), <ifldl euemasen, 2 (HewensIpmiGHser, GFmwmr eueny (Soy
beans) wmmd GeumsTwmssT Gumeipmen elsTrsAnGHlu  enalmsHulle
epeuld 2 musd QFwiulLened D ELD.

Upiyflenwulweis@ i Hfiyser (Genetic Modification)

dpiyflenwuiwsys@eilu Aflyser \Wpiyflenwl  GQurpuiwesd eamayd  HPS
suubBw. @5 Chrygurs omSseilar UFLUDTLINMmMSS MEBWTEnI[H SHEVE
seMent Uplyflento oiemiolienu TMHMISeVTGW. Sopenmulled @b simdusvemen
al(poUs HGHHS UySFNDGAw urFwuflul usSTFEHSD siHesUUL(H LenF
Crysemad DNA Gamfledmil ugsensl uweiuBsHd  wnmmm  smduileer
QFausaeusHer capeold 6CxH alBLUsS HHHD U bamDPener GealeiasTl (HL
smdEemuwill  Gumeomd.  UFLUMTWeGHSemen  Benmisein@GaTCGenBuim  ois0608)
Aemisaied (WepemwwraBeur uflormmd GFuisaugsst cpsud GIDULL 160608
SHILOTET DmISBenen 2 MHusHd GFui (LpiujLb.

umoufluior s sreuy  @enalhHHsh  QBTPLHILUSHeD Qb (HBHSBLOTE
A OBIBEHEBSemLUTe0TeT  LFLUMIWeO@EG UFoTHOLD (GHenmeurd STewriiuLl L G|
D _HTJEmILDTS umyouflu @eel(hbHsd  OHTOOHIL DTS el(HLDLIG-
HGHbHS urbusnyweodemet L Bumgesvell Omba (Daffodil) Qupm  siflAulenie
QFasaIusnEGHI LwaubBHBUULaTevme. Gl oifldl wohpiw L BuTgsded
(Daffodil) opfweumnE @enLlu’ L QeimisEnD wHMID  Seumpler  GuTg)
pasTmsuiapbn  @Gupemsulsd  oufbgs el Lewowm@.  Umuyflenol
Qurpluiweoreng @HHMEUW UFLDLMTUWVGL LFomTmmEISemen LOE6len]TeurHeab
Foliursad wHMID enLBlemeo Fenmiseen SeudFwibleiujw @FQF WML enL
Goplasreten  suFdwmeigl. GMO (Genetically Modified Organism) srsTug)
dmiyfleno FHullsd wommmlweniossiul L omidlssi stamliupn. GMO (Genetically
Modified Organism) siaiLg @ dmSwrengd CouGmmm @asbHelpha GumHD
ugbusmwsvensl GuTPlpenpuITédsas@GHL Ul (f GausiliLBHgeuens aleufle@GLd
sreuy 2 uljs OCamfleomi uor@Gw. uuljsdh STeugmissisd CmGsTeTemiLBLD.
dniyflene Qurpluiweomestg 21 opd BIOMTewI(H  61HTEHTHS W eTen (Pl
S(PHBEIBENTE 2_60H6NTaIL 2 _ewial LUDDTHGMmD OHMID Werll LHIlss
Quieurg 58 euenmisel Gumeim Cxhemeusemen e1HTOBTaTOUSHMEG Seumndlest
suflwgemal NyfsHubHESaTmE.

dpuyflenwfduirs LTMHOIWEHLOSSUILL L HITOUTRIHETH & 2 _HTJ6EmILDTSH
doiyflenwffuirs  wrpow  GQupp  ulureflwmerd euememuwill  Lselll  sneUTd
alp@ eHuyenrwigl. “Gureiein «iflf” (Golden rice) - B &8ymllesnenr 2 wiy
L LGHD OBTEwILF. LHMID 2 aIf Feaenwenwl aHTHG fF cuenmHEn
LOT(SHLD.
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Bupmas evevg OQFrupms QaelpSHENET DTN EIEISHEHLD
dpdlancomisemd  (Naturalor Artificial breeding : Advantages and
Disadvantages)

Qwmens PerelpesHwmengd GO S HHbS OurmenTHTy  (eorBeuim
meBILen QaTLFFFwns GumasTereniul (b euBAaingl. Rumens eallh-
FHuLear guihemasulsd @psnmulsd Usv LaTeoTenL 61|®6iT  &iTesatLILI(h 68t medl.

Qwmens @Qeal(hHAWTEIH LOBIHTHEHHGHS SHHbSD  LIGILDHT N)DHN6TH
QamewiL.  HTeuy MDD  VEIGEMET 2 MG GFuiw (PN BTDFI.
Qg gaalaisHgHeld @emIHEnHdaE L Ule0Tel LOTMELEHEM6NT  FLOMIEN6VLIITESE61E]
Siudwnm@w.  Uplyflenol  useumEBmiod  (GHWe @emsaier iy
FHuleomen QUTRHSSULTL Ige0 UTFW Fw elenemeydenen soL(bHHIeUSH6 alleneeuTsH
Grruls OsTHMIHSEHGHEH GHMDbS HTUYSHD, dHsenalsonet melgmy
Umweyse mOID  GemmeuTen H(HEBEL (B0 Heotenio  Bumeiimeumsnm  gFMLBEH-
FID. 2 _HTFeRIOTS Qh HYH0BHTenHUI0 @G LWl flewiolt LIswwIL|Hgn NS enendH
Q®BTWIL  HTOUTEIHET  DsLEVFH  SlVEIGHHeT BHETWTHSBNTEL SHTHBULL(H
urgiuenLuwd GuTpgl sTATULSSmenIeTen LsTLbIam LUTFOUMTWeOGHS HLTHSH-
FHlev @e06VTLDED BHBHHT6V (P(PS (HeHEHTemaULD UTHITID G 6TenTGHW. UDnHs
Cxialp@ilu Gmmbs euTwWileT almenaTs (HYHEOSTHHWLTHIH (&HNDbHS
QurpSHSILTL geneTu|snL Ul Blensvenw! GhTHEld: SHeTemiul L g).

LOTMIUTL TS Buimens @ev16l(HHHWITeIS) aUTLOeM6UL] UTH&(GLD
LIGVAIGTERIGET LoPMID SuwisoTeniodse 16k opHobsd CFsHE BumnenssGHT
aUTenld) SImIdEeT g CFuUMUL SMIOHHGHW. AGH HEWILSBTe0 BjglienL ullsd
HGHbD GUTHSHSLOTET OOMID eUESlenOWITET SHHNUSIEMm6T 2 DuUsHH GQFuiujb.
si@lgmIld  BWmensHBHTeuteig  HISTCuTHeT  CHemeusCasmu 2 _mugdHen
asFsfiugnE 2 pHueiastg. pemed  Uplyflenwl  QUTHSHSLILITL Q6060
SIFH B @HL0.

(p6BTeuty  HeLBHGHIMTWTLLIUL L& Gumsv Hev FowmiGeled 2 eTensd el HHHWT
a1z QFwmens @enal(hohdd CHTIOHIL LEISEHT @aInTaF GFwespemmiiubhs
SULHBLD. GFHean aleneneuTss FOBHISHIMe0 AHSFHGHW. DI LeteamenL sumes LTl
alasmymisemen GeusfiiuBHBHID D6V6VHI LsLVISIHIS L|ewTflH6nTed enmaésULBLD.
Aaeaited (GHHOBHTEnS LTS 2 6Tend  alhHHUlemsd  alflunblipssin (b
simHd GUTHSSUUT(HSeaD urTflul Fw elenenenel goHUBSHHILD.

Feov Fowmselsdy QFumens - GeelpsHUTEIH wWeHDWTET GHTLTLML W
Flevmibeudenen  GeuslliLBHHID. HeoL(pempuled GaFwumens @sialEHEHwT
o1zl GHpsHsTansuisyeien  Fev Guieoysenst  GowuBsHHlulsiengier  GCmbirlg
SeusTeiin@GLuLrg Hlrwh iungs Goum Hsv @uisvysemens  uTHinim
(SHOTENMTEHGHLD.
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9 _SHIJENIOTE Fsv BTUI @enmIS6T60 LoewenL GUITL QT aIQAIDTEIE  DIen6
FTHTTET D _6WwieN6d 2 _WILFMNHS  HIQEIDTRT  HENEVENUW 2 (HeUTHGLD.
gOeiefley GmasTmLWTEIH HpsH STenLenwl ol Fnm FPNwWsTE B[HHEGLD.
@BxBursm Memev GQuresy (Boxer) wmmid Ysv@LTé (Bulldog) @evitd smeswriu(pLo.
SIBxCute oiFPs Canaipevsmens BGzjey CFuwiuw CQuTpa Sgemomen DL
xofler elldlpd FsWTHAID Fov Fowmseied Grsbasd (Texel) Gawwpwmb
&emH@EH FCFflwenr (Caesarean) Ufloyseflssr Caemeuwyd GHSH @D WHMID RenmEFH
i eusnasmenmen Gusvadwient Geustemen (Belgian white) wpmio wevwor(® (Blue
cattle) oo GLrgd Guwul L Heuly wmmid Geusitemsn  (Dutch improved Red
and White) opflweummin@g BHwiwo (pepuleumen Sain FaIGHe0 DLGL. Bal
GuUITETD LDEMMUITE HICVMBIBEVHEME (LPiTTnl 9B DIGIOTENHHED HIYEIILDTIIHT (FHLD.
Qurgieurs ydHw  alpssd 2 meurssuulL  JeenGy  @Uuurgsomet
SHENENLOGHEM 6N E)60TMHISHIT 00T (LPIQULD.

QFupems(penm  AMSIUUBHHIHTEL  gOUBLD  MHDWTET  Slen6T6 b6l
SOHCUTHID Bwmensd enalheHHuleiensn LsOGUMILLL  SIgDITn60MmIGENT60  Ffl
QFuILBASIDENLD  (LPETTeTT  &H60HEITNTWITL UL (ReT6ng).

Notes :

This is to acknowlwdge that some of the diagrams used in the book have been taken
form various cletronic sources using internet. This book is not published to make
profit and sold only to cover cost.

The resource book is prepared according to the subject content and learning outcomes
of the G.C.E. (A/L) Biology new syllabus which is implenented from 2017.

The Content of this Resource book declares the limitation of G.C.E. (A/L) Biology
new syllabus which is implemented form 2017.
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