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;d¾lSlrKhg ,la l< kj úIh ud,djla ls%hd;aul fõ' bkawoyiajkafka fuf;la mej;s 
úIh ud,dj hdj;ald,Sk lsÍuls'

fï ld¾hfha § w'fmd'i' ^Wiia fm<& ridhk úoHdj" fN!;sl úoHdj ydÔj úoHdjhk 
úIhj, úIh ikaOdrfha;a" úIh wdlD;sfha;a" úIh ud,d øjHj,;a hï hï ixfYdaOk isÿ 
l, w;r"  Bg iu.dój bf.kqï-b.ekaùfï l%ufõofha;a" we.hSï yd ;lafiare lrKfha;a 
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jYfhka wvqlrk ,o w;r"  bf.kqï-b.ekaùfï wkqql%ufha hï hï fjkiaùï o isÿ lrkq 
,eî h' mej;s úIh ud,d øjHhlajQ .=re ud¾f.damfoaY ix.%yh fjkqjg .=re w;a fmd;la 
y÷kajdfok ,È'

úIh ikaOdrh ir,j úia;r flfrk mßYS,k .%ka:hl wjYH;dj u;= úh' fï .%ka:h 
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fmd;a Ndú; lsÍfï § mriamr úfrdaO úIh lreKq i|yka ùu;a" foaYSh úIh ud,dfõ 
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yels h'
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06

m%fõKsh

fukav,af.a mÍCIKj, úoHd;aul moku

fukav,Sh m%fõKsh

kQ;k m%fõKs úoHdfõ mshd f,i ie,flk Tiaá%hdfõ T.iaàkshdkq mQclhl= jQ f.%.¾ 
fukav,a úiska m%:u jrg wdfõKsfha uQ,O¾u f.dvkxjk ,È' fukav,a wdfõKsfha uQ,sl 
uQ,O¾u fidhd .kakd ,oafoa b;d iqmÍCIdldßj ie,iqï lrk ,o mÍCIK uÕska f.j;= 
uE Ydl wNsckkh lsÍfuks'

Tyq ish mÍCIK fufyhjQfha j¾Kfoay ms<sn| ixl<amh bÈßm;a lsÍug oYl .Kkdjlg 
fmr §h' miqld,Skj m%fõKs tallj, jdyl f,i j¾Kfoay fidhd .ekSu j¾;udkfha 
fukav,a kshu f,i y÷kajkq ,nk fukav,af.a uQ,sl m%fõKs úoHd;aul kshu folg 
iydh úh'

m%fõKs úoHdfõ jd.a ud<dj

.ykhl taffllhka w;r wdfõKsl m%fNaok rdYshla ±l .; yels h' ÿUqre" fld<" ks,a 
weia fyda l¿" ÿUqre" ;U meye flia wdÈ ,CIK udkj .ykh ;=< ±lsh yels tjeks 
m%fNaokh' .ykhl taffllhka w;r olakg ,efnk ysifliaj, j¾Kh" weiaj, j¾Kh 
jeks úúOdldr wdfõKsl wx. ,CIK" ,CIK (character) f,i ye¢kafõ' ÿUqre fyda ;U 
meye ysiflia" ks,a fyda ÿUqre fyda l¿ weia jeks ñksiqka ;=< ±lsh yels wdfõKs.; úh 
yels úúOdldr m%fNaok .;s ,CIK (trait) f,i ye¢kafõ' fï .;s ,CIK cklhkaf.
ka cks;hkag iïfma%IKh fõ' Ôúhl=f.a ksÍCIKh l< yels .;s ,CIK rEmdKqo¾Yh 
f,i ye¢kafõ'

fukav,a ;u mÍCIKj, m%;sM, meyeÈ,s lsÍfï § wdfõKsl zidOlZ ms<sn|j o úia;r 
lf<a h' kQ;k m%fõKs úoHdfõ § wdfõKsl zidOlZ cdk f,i y÷kd f.k we;' cdkh 
hkq cklhdf.ka cks;hdg m%fõKsl f;dr;=re iïfma%IKh lrk uQ,sl tallh hs' th 
lsishï j¾Kfoayhl" ksYaÑ; m:hl mj;sk DNA wkqms<sfj<la jk w;r" tajd úYsIag 
fm%daàk fyda fmmaghsv fla;lrKh u`.ska .;s ,CIK tll fyda lsysmhl úlikh i|yd 
odhl fõ' j¾K foayhl mj;sk iaÓr ia:dkhla m:hla f,i ye¢kafõ'

cdkj, we,S, f,i y÷kajkq ,nk úl<am iajrEm mj;S' fjkia j¾Kfoayj, tl u 
m:hl we,S, msysgd we;' tajdfha kshqla,sfhdaghsv wkqms<sfj< wkqj we,S, tlsfklska 
fjkia fõ' fï fjkialï cdkhla u`.ska fla;lrKh ù we;s fm%daàkhl lD;Hhg 
n,mdk w;r" tuÕska Ôùkaf.a rEmdKqo¾Yhg n,mdhs' iEu oaú.=K Ôúhl=f.a u iEu 
cdkhlg u wju jYfhka msgm;a folla j;a mj;S' tajd cklhka fofokdf.ka ,enqKq 
j¾Kfoayj, msysgd we;' fï msgm;a i¾jiu ùug fyda tlsfklska fjkia ùug yels h' 
§ we;s cdkhl we,S, hq., u iudkj mej;Su iufhda.s ;;a;ajh f,i ye¢kafõ' § we;s 
cdkhla i|yd wiudk we,S, hq.,la mej;Su úIufhda.s ;;a;ajh f,i ye¢kafõ' 
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rEmdKqo¾Yhla we;s jkafka taffllhl=f.a m%fõKs o¾Yh yd Ôj;a jk mßirh w;r 
wka;¾ ls%hdfjk's Ôúhl=f.a m%fõKsl ieliqu fyda we,S, lÜg,h m%fõKs o¾Yh f,i 
ye¢kafõ'  

taffllhl=f.a m%fõKs o¾Yh fok ,o cdkhlg wod<j iuhq.aul fyda úIuhq.aul úh 
yels h' úIuhq.aul wjia:dfõ § wfkla we,S,fha ndysrhg m%ldY ùu j<lajñka Ôùkaf.a 
rEmdKqo¾Yh ;SrKh lrk we,S,h m%uqL we,S,h f,i ye¢kafõ' m%uqL we,S,fhka ksmojk 
.;s ,CIKh m%uqL .;s ,CIKhhs' úIuhq.aul ;;a;ajfha § Ôúhdf.a rEmdKqo¾Yh flfrys 
lsisÿ ye¢ksh yels n,mEula isÿ fkdlrk we,S,h ks,Sk we,S,h f,i ye¢kafõ' ks,Sk 
we,S,hla u; ieÕù we;s .;s ,CIKh ks,Sk .;s ,CIKh f,i ye¢kafõ' flfia jqj;a 
fïjd ;u .;s ,CIKh ndysrhg m%ldY lrkafka iuhq.aul wjia:dfõ mj;sk úg§ h'

fukav,a úiska fhdod .kakd ,oafoa meyeÈ,sj lemSfmfkk lf|a È. ^Wi/ ñá& fyda mqIam 
j¾Kh ^oï meye;/s iqÿ meye;s& jeks m%;súreoaO rEmdKqo¾Y wdldr muKs' fujeks .;s 
,CIK mriamr .;s ,CIK f,i ye¢kafõ'

fukav,a úiska ;u mÍCIK i|yd Ndú; lrk ,oafoa kquqyqï wNsckk ^we;eï úg 
i;HdNsckk f,i o ye¢kafõ& m%fNaok muKs' kquqyqï wNsckk Ydl y÷kd .kakd ,oafoa 
mrïmrd .Kkdjla uq¿,af,a iajmrd.Kh uÕska ckl Ydlhg iudk tlau m%fNaok ork 
ÿys;D Ydl ,eîfuks' fuf,i mrïmrd .Kkdjla uq¿,af,a  kquqyqï wNsckk m%fNao iaj-
ixfiapkh uÕska ksmofjk taldldr fm< kquqyqï fm< f,i ye¢kafõ'

fukav,a ;u mÍCIKhkays § mriamr .;s ,CIK fmkajk kquqyqï wNsckk f.j;= uE 
Ydl w;r mr-mrd.Kh isÿ lrk ,È' Wod( oï meye;s u,a ork Ydl yd iqÿ meye;s u,a 
ork Ydl fouqyqï lrk ,È' mriamr .;s ,CIK ork kquqyqï wNsckk Ydl folla 
w;r isÿlrk uqyqula fyda ixjdihla fouqyqïlrKh f,i ye¢kafõ' ckl mrïmrdj P 
mrïmrdj f,i ye¢kafõ' fouqyqï uÕska m%;sM, jk cks; Ydl mrïmrdj F

1
 mrïmrdj  

f,i ye¢kafõ  ^m<uq cks; mrïmrdj&'  fï F
1
 mrïmrdfõ Ydl folla w;r iajmrd.

Kh fyda mrmrd.Kh uÕska m%;sM, jk cks; mrïmrdj F
2
 mrïmrdj f,i ye¢kafõ  

^fojk cks; mrïmrdj&'

wNsu; cdkhl we;s fjkia we,S,j,g iuhq.aul cklhka fofokl= w;r uqyqulska 
m%;sM, jk tu cdkhg úIuhq.aul jQ Ôùyq taldx. fouqyqï Ôùka f,i ye¢kafj;s' 
úfYaIs; ,CIKhlg úIuhq.aul ;;a;aj ork Ôùka fofokl= w;r isÿ lrk wNsckk 
mÍCIKhla taldx. uqyqulaa f,i ye¢kafõ'

wNsu; cdk foll we;s fjkia we,S,j,g iuhq.aul cklhka fofokl= w;r uqyqulska 
m%;sM, jk tu cdk hq.,g úIuhq.aul jQ Ôùyq oaúwx. fouqyqï Ôùka f,i ye¢kafõ' 
úfYaIs; ,laIK folla flfrys úIuhq.aul ;;a;aj ork Ôùka fofokl= w;r isÿ lrk 
wNsckk mÍCIKhla oaúwx. uqyqula f,i ye¢kafõ'

úYsIag m%uqL .;s ,CIKhlg wod<j fkdokakd m%fõKs o¾Yhla iys; Ôúhl=f.a m%fõKs 
o¾Yh ks¾Kh lsÍu Wfoid tu Ôúhd tu úYsIag .;s ,CIKhg u wod<j ks,Sk iuhq.aul 
m%fõKs o¾Yhla iys; Ôúhl= iuÕ wNsckkh lsÍu mÍCId uqyqula f,i ye¢kafõ' hï 
Ôúhl=f.a úYsIag .;s ,CIKj,g wod<j fkdokakd m%uqL m%fõKs o¾Yhla ks¾Kh lr 
.ekSug fuh idudkHfhka isÿ lrkq ,efí'

taldx. uqyqu 

fukav,a wdfõKsh ms<sn| ;u m<uq kshuh bÈßm;a lf<a tla wNsckk mÍCIKhla i|yd 
jrlg mqIam j¾Kh jeks tla ,CIKhla muKla i,lñks' Tyq mriamr .;s ,CIK ork 
kquqyqï cklhka w;r uqyqï isÿ lsÍfuka ;u mÍCIK wdrïN lf<dah' tys § kquqyqï 
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cklhka w;r uqyqñka ,efnk F
1
 m%cks;h taldx. fouqyqï Ôùka fõ' tkï Tjqka uqyqfï 

i,lkq ,nk ,CIKhg wod<j úIuhq.aulhka nj h' F
1
 mrïmrdfõ fouqyqï f.j;= uE 

Ydl iajmrd.Kh fyda mrmrd.Kh lr F
2 
mrïmrdj ksmojd taldx. uqyqul m%;sM, jk 

.;s,CIK ms<sn| fidhd n,k ,È'

sP mrïmrdj
^ujq msh&
^i;HdNsckk&

oï meye;s
mqIam

iqÿ meye;s
mqIam

F
1
 mrïmrdj

^fouqyqu&

ish¨ Ydl oï meye;s
mqIam iys;hs'

oï meye;s mqIam
iys; Ydl 705

×

iajmrd.Kh fyda mrmrd.Kh

F
2
 mrïmrdj    iqÿ meye;s mqIam

iys; Ydl 224

rEmh( 6'1 mrïmrd folla ;=<" ;ks ,laIKhl wdfõKsl rgd
wkafõIKh i|yd fukav,a úiska isÿ lrk ,o mÍlaIKh

fukav,a ;u mÍCIKj, §" oï meye;s u,a ork iy iqÿ meye;s u,a ork kquqyqï wNsckk 
Ydl w;r uqyqï isÿ lf<a h' miqj F

1
 mrïmrdfõ Ydl w;r iajmrd.Khg;a" mrmrd.

Khg;a bv fok ,È' wjidkfha§ ,enqKq F
2
 mrïmrdfõ Ydlj, mqIam j¾Kh ksÍCIKh 

lrk ,È'

Tyqf.a ksÍCIKj,È ,enqKq ish¨ F
1
 Ydl oï meye;s u,a ork ,È' flfia jqj o  F

2 

mrïmrdfõ Ydl w;r oï meye;s u,a ork yd iqÿ meye;s u,a ork hk Ydl foj¾.h  
wdikak jYfhka 3:1 wkqmd;fhka mej;sKs'

F
1
 mrïmrdfõ ,enqKq úIu hq.aulhkaf.a" iqÿ meye;s u,a we;s lsÍug fya;= jk zwdfõKsl 

idOlhZ oï meye;s u,a we;s lsÍug fya;= jk zwdfõKsl idOlhZ yuqfõ hgm;a ù we;' 
tys m%;sM,hla f,i úIu hq.aulhka ish,a, oï meye;s u,a ksmojk Ydl úh' tuÕska 
ms<sìUq jkafka oï meye;s u,a hk .;s ,CIK we;s lsÍug fya;= jk wdfõKsl idOlh" 
iqÿ meye;s u,a hk .;s ,CIKh we;s lsÍug fya;= jk wdfõKsl idOlhg m%uqL jk 
njhs' ta wkqj iqÿ meye u,a we;s lrk idOlh ks,Sk .;s ,CIKh f,i ie,fla'

fukav,a úiska ;u mÍCIK i|yd Ndú; l< wfkl=;a ,CIK yh ;=<o fï wdfõKsl 
rgdj wLKavj u ±lsh yels nj ksÍCIKh lrk ,È'

tajd kï( mqIamfha msysàu" îcfha j¾Kh" îcfha yevh" lrf,a yevh" lrf,a j¾Kh yd 
lf|a È.

fukav,af.a wdfõKsh ms<sn| m<uq jk kshuh ^úhqla; ùu ms<sn| kshuh& 

fukav,af.a m<uq jk kshuh bÈßm;a lrk ,oafoa f.j;= uE Ydl fhdod f.k isÿ l< 
taldx. uqyqï mÍCIKj, § m%;sM, jQ F

2
 cks;hka w;r ksÍCIKh l< 3(1 wkqmd;h 

meyeÈ,s lsÍughs'
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Tyqf.a l<ams;j,g wkqj we,S, f,i y÷kajkq ,nk wdfõKsl idOl folla uÕska iEu 
wdfõKsl ,CIKhla u ks¾Kh lrkq ,efí' ckaudKq iE§fï §" hï wdfõKsl idOlhlg 
wod< we,S, tlsfklska fjka ù" iEfok iEu ckaudKqjlg u tl ne.ska ,efí' fuh 
fukav,af.a jHqla; ùu ms<sn| kshuh fyj;a fukav,af.a wdfõKsh ms<sn| m<uqjk 
kshuh f,i ye¢kafõ'

mkÜ p;=ri%hla wdOdrfhka m%fõKs o¾Yh iy rEmdKqo¾Yh w;r wkqmd;h ks¾Kh lsÍu

fukav,a úiska f.j;= uE Ydlj, lf|a È.g wod<j Wi iy ñá f,i tlsfklg fjkia 
.;s ,CIK folla ksÍCIKh lrk ,È' 

Tyqf.a mÍCIK i|yd mrmrd.Kh lsÍug kquqyqï wNsckk Wi iy ñá f.j;= uE Ydl 
f;dard.kakd ,È' wk;=rej F

1
 mrïmrdfõ Ydl iajmrd.Kh uÕska 

F
2
 mrïmrdfõ Ydl ,nd .kakd ,È'

F
1
 fouqyqï Ydlj, iajmrd.K ls%hdj,sfha § fjkia we,S, ork ckaudKq wyUq f,i 

ixfhdackh fõ' fujeks wyUq ixfhdackhl § ckaudKq uÕska m%fõKs ixl<k y;rla 
iys; hqla;dKq we;s fõ' mkÜ p;=ri%hla fhdod .ksñka fï m%fõKs ixl<k ksrEmKh 
l< yels h'

mkÜ p;=ri%hla hkq hï ksYaÑ; uqyqulska fyda wNsckk l%shdjlska ,efnk cks;hka 
i;=j mej;sh yels m%fõKs o¾Yj, m%ia;dßl ksrEmKhls'

Wod ( fukav,af.a úhqla; ùu ms<sn| kshuh fmkakqï lrk mkÜ p;=ri%h 6.2  rEmfha 
olajd we;'olajd we;'olajd we;'

ujq msh rEmdKqo¾Yh
(P) Wi ñá

ujq msh m%fõKso¾Yh  TT   tt

Gametes                                      T   t     
    100%                                              100%

F1   m%fõKso¾Yh     Tt  (rEmdKqo¾Yh(
        Wi Ydl 100%)
F1* F1
mkÜ p;=rY%h  ckaudKq T  t      
    50%                                  50%

                              TT:Tt :tt
       1  :  2 : 1

rEmdKqo¾Y wkqmd;h
  Wi  : ñá
    3 :  1

T               t

T             TT            Tt

t    Tt       tt

×

m%fõKso¾Y wKqmd;h

ckaudKq

rEmh 6'2 ( iajdëk ixrpkh ms<sn| fukav,af.a kshuh mkÜ p;=ri%hla 
wdOdrfhka fmkakqï lsÍu
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oaúwx. uqyqu 

fukav,a wdfõKsh ms<sn| ;u fojk kshuh bÈßm;a lf<a ,CIK hq., fol ne.ska 
tljr fhdod .ksñka isÿ l< oaúwx. uqyqï wdOdrfhks' úfYaIs; ,CIKhlg úIuhq.aul 
;;a;aj ork Ôùka fofokl= w;r isÿ lrk wNsckk mÍCIKhla taldx. uqyqulaa f,i 
ye¢kafõ ^rEmh 6'3&' fukav,af.a oaúwx. uqyqï mÍCIKj, wruqK jQfha" tla ,CIKhlg 
wod< we,S, ckaudKqj,g úhqla; ù hkafka wfkla ,CIKhg wod< we,S,j,ska iajdëkj 
o ke; fyd;a mrdëkj o hkak ms<sn| fidhd ne,Suhs'

fukav,a úiska i;HdNsckk ly meye;s rjqï îc ork Ydlhla iuÕ i;HdNsckk fld< 
meye;s /<s jegqKq îc ork Ydlhla uqyqï lrk ,È' fï uqyqfï § m%;sM, jQ fouqyqï F

1
 

Ydl ish,a, ly meye;s rjqï îc ork Ydl úh' taldx. uqyqul§ fmkajd ÿka mßÈ" ly 
meye;s îcj,g wod< we,S,h (Y) fld< meye;s îcj,g wod< we,S,hg (y) m%uqL h' 
tf,iska u rjqï îcj,g wod< we,S,h (R) /<s jegqKq îcj,g wod< we,S,hg (r)  m%uqL 
h'  tkï F

1
 fouqyqï cks;fhda fï uqyqfï § i,ld n,k ,o ,CIK folg wod<j úIu 

hq.aulfhda (YyRr)' F
1
 fouqyqï cks;hka w;r uqyqï lsÍu uÕska F

2
 mrïmrdfõ Ydl ,nd.

kakd ,È'

fuys § ,efnk rEmdKq o¾Y w;r wkqmd;hka uÕska wdfõKsh ms<sn|j tlsfklg fjkia 
Wml<amk folla ,nd .; yels h' tajd my; mßÈh ^rEmh 6.3&'

1. fï ,CIK ;ks weiqreula f,i cklhdf.ka isg cks;hdg iïfm%aIKh jQjd úh 
yelsh' mrïmrdfjka mrïmrdjg m%uqL Y yd R we,S, fyda ks,Sk y yd r we,S,;a tlaj .uka 
lrhs' fuh we,S,j, mrdëk ixrpkh f,i ye`Èkafõ'
fï l<ams;hg wkqj iEÈh yelafla ckaudKq wdldr folla muKs' tkï YR yd yr  f,isks' 
túg F

2
 mrïmrdfõ rEmdKqo¾Y wkqmd;h taldx. uqyqul F

2
 mrïmrdfõ rEmdKqo¾Y 

wkqmd;hg iudk úh hq;=h' tkï 3 : 1 úh hq;= h'
  
2' îcj, j¾Kh yd îcj, yevh hk ,CIK fol cklhkaf.a isg cks;hka fj; 
tlsfklska iajdëkj iïfma%IKh fõ' tkï" Y we,S,h R we,S,h fyda r we,S,h iuÕ tl 
ckaudKqjla fj; .uka lrkakg we;' fuh we,S,j, iajdëk ixprKh f,i ye¢kafõ'

fï l<ams;hg wkqj oaú we,S,sl m:hl tlsfklg fjkia we,S, ixl<k y;rla we;s úh 
yels nj fmkS hhs' ta wkqj F

1
 mrïmrdj uÕska tlsfklg fjkia ckaudKq j¾. y;rla 

ksmoúh yels h' tajd kï"  YR"  Yr,  yR,  yr  f,isks' fï wkqj mqx yd cdhd ckaudKq 
hk foj¾.hg u wod<j ckaudKq j¾. y;rla we;s fõs' tu ksid mqx yd cdhd ckaudKq 
ixfhdackh ùfï§" F

2
 mrïmrdfõ cks;hka we;s lsÍug ckaudKq hq., úh yels wdldr 

16 (4x4) la we;s nj meyeÈ,s fõ'

t ksid tlsfklg fjkia rEmdKq o¾Y y;rla 9 ( 3 ( 3 ( 1 wkqmd;fhka m%;sM, úh yels h' 
^tkï ly-rjqï 9 ( fld<-rjqï 3 ( ly-/<s jegqKq 3 ( fld<-/<s jegqKq 1&
6.3 rEmfhka ±lafjk mßÈ  fukav,af.a oaúwx. uqyqï mÍCIKj, § ly-rjqï 9 ( 
fld<-rjqï 3 ( ly-/<s jegqKq 3 ( fld<-/<s jegqKq 1 hk Wml<ams; rEmdKqo¾Y y;r 
wod< wkqmd;j,ska u i;H jYfhka u ,eìKs' tla tla .;s ,CIKh we;s lrk we,S, 
tlsfklska iajdëkj úhqla; ù hk nj thska meyeÈ,s fõ'
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P ujq msh mrïmrdj        YYRR          .  yyrr

    ckaudKq                                 YR              yr                  
                                         (100%)                                           (100%)

F 1 mrïmrdj                   YyRr        ly meye;s rjqï îc   
     

F2 mrïmrdj
i|yd iajdëk
ixrpkh
mqfrdal:kh

  

  

  ly meye;s     ly meye;s     fld< meye;s     fld< meye;s
     rjqï         /<s jegqKq           rjqï             yels¿Kq
           9            :           3                 :            3               :              1

Y=l%dKq

äïn
YR             Yr           yR             yr 
     25%            25%            25%            25%           

YR       YYRR          YYRr       YyRR          YyRr
      25%

Yr         YYRr            YYrr           YyRr        Yyrr
      25%

yR         YyRR          YyRr           yyRR          yyRr
     25%

yr           YyRr        Yyrr             yyRr            yyrr
     25%

  

  

rEmdKqo¾Y
wkqmd;h

×

rEmh 6'3 ( oúwx. uqyqul wdfõKsl rgdj, úl<am wdldr

fukav,af.a wdfõKsh ms<sn| fojk kshuh ^iajdëk ixrpkh ms<sn| kshuh& ( 

fukav,a ;u mÍCIKj, m%;sM, u; mokïj fojk kshuh o bÈßm;a lf<a h' th 
iajdëk ixrpkh ms<sn| kshuhhs' ta kshufha i|yka jk mßÈ ckaudKq iE§fï § we,S, 
tlsfklska fjka jkafkao" kej; tlsfkl yd hq.,kh jkafka o tlsfklska iajdëkjh' 
fuu iajdëk ixprKfha m%;sM,hla f,i cdk folla fyda lsysmhla tlsfkl ixfhdackh 
ùu tlsfklska iajdëkj isÿ fõ' 
flfia jqjo j¾;udkfha§ fï ;;a;ajh j,x.= jkafka wjia:d foll § muKla njg 
fidhd f.k we;' tajd my; mßÈ h'

1' fjkia j¾Kfoayj, we;s cdk i|yd ^iucd; fkdjk j¾Kfoayj, we;s cdk&
2' tl u j¾Kfoayh u; tlsfklska b;d ÿßka msysgk cdk i|yd'

fukav,af.a mÍCIK id¾:l ùug fya;=

fukav,a ;u mÍCIK isÿ lsÍfï § úoHdkql+,j th isÿ lf<a h'  wdfõKsh ms<sn| 
m<uqjk yd fojk kshu úoHd;aulj bÈßm;a lsÍug Tyqf.a mÍCIKd;aul l%ufõofha 
mej;s my; ,CIK Wmldß úh'

 Ÿ fukav,a iEu tla wdldrhla i|yd u m%fõKsl uqyqï oyia .Kkla isÿ lf<a h' 
,§' fuuÕska Tyqg iïNdú;d Wml<amkj,g b;du;a ióm m%;sM, wla lr.; yels 
úh' idudkHfhka fhdod .kakd idïm,h úYd, jk úg iïNdú;dj u; mokïj 
Wml<amkh l< ixLHdjkag wdikak m%;sM,hla ,eîfï yelshdj jeä fõ'
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 Ÿ fukav,a ;u mÍCIKj, ksrjoH jd¾;d ;nd .;af;a h' tuÕska wdfõKsfha fndfyda 
rgd uÕyeÍulska f;drj Tyqg y÷kd .; yels úh

 Ÿ fukav,a idudkHfhka iEu uqyqula i|yd u wju jYfhka F
1
 yd F

2
 f,i cks; 

mrïmrd folla i|yd uqyqï isÿ lf<a h' tuÕska  F
1
 mrïmrdj ;=< ieÕù ;snQ tkï" F

1
 

mrïmrdfõ Ôùka ;=< ndysrhg m%ldY fkdjQ we;eï .;s ,CIK mjd Tyqg wkdjrKh 
l< yels úh'

 Ÿ fukav,a ;u mÍCIKj, § cks;hka ms<sn| ,nd.;a o;a; m%udKd;aulj o úYaf,AIKh 
lf<a h'

m%fõKsl mÍCIK i|yd f.j;= uE Ydl i;= wNsu; .=Kdx.

f.j;= uE (Pisum sativum) Ydlj, ±lsh yels my; m%fhdackj;a wNsu; .=Kdx. ksid 
tajd wdfõKsfha rgd úYaf,aIKh lsÍug iqÿiq úh' 

 Ÿ m%;súreoaO .;s ,CIK rdYshla iys; m%fNao .Kkdjla mej;Su
 Ÿ ckk ld,h flá ùu
 Ÿ iEu uqyqul § u m%cks;h úYd, ixLHdjlska ksmoùu
 Ÿ Ydl w;r isÿlrk uqyqï uq¿ukska u md,kh l< yels ùu^iaj- mrd.Kh $ mrmrd.kh&'

iïNdú;d kshu iy fukav,Sh wdfõKsh

fukav,af.a úhqla; ùu ms<sn| yd iajdëk ixrpkh ms<sn| kshu" ldishla Wv ±óu" 
odÿ leghla fmr<Su" ldâ l=Ügulska ldâ we§u wdÈfha iïNdú;djka fuka iïNdú;d 
kshuhkag o .e<fma' iïNdú;h uÕska ukskq ,nkafka úh yels isÿùï w;ßka hï tlla 
isÿ ùug we;s yelshdjhs' th .Kkh lrkq ,nkafka i,ld n,k isÿ ùula isÿ ù we;s 
jdr ixLHdj" isÿ úh yels hehs Wml<amkh l< ish¨ isÿùï ixLHdfjka fn§fuks'

1' iïNdú;d mßudKh 0 isg 1 f;la úys§ hhs'
 wksjd¾fhka u isÿ jk hï isÿùula isÿ ùfï iïNdú;djh 1ls' wksjd¾hfhka u 

isÿfkdjk isÿùula isÿ ùfï iïNdú;dj 0ls'

 Ÿ  taldx. uqyqul úIuhq.aul F
1
 Ydlhl we,S, úhqla; ùfï §" 

 - äïnhla ^cdhd ckaudKq& m%uqL we,S,h ±Íug we;s iïNdú;dj } 1$2 
 -  äïnhla ks,Sk we,S,h ±Íug we;s iïNdú;dj } 1$2 

2' isÿùula isÿ úh yels wdldr ish,af,ys u iïNdú;dj, tl;=j 1ls'
   úIuhq.aul F

1
 Ydlhl we,S, úhqla; ùfï § úh yels ish¨ isoaê ^m%uqL yd ks,Sk 

we,S, ±Íu& isÿ ùfï iïNdú;dj } 1$2 ¬ 1$2 } 1  
 
3' wfkdHkH jYfhka iajdëk isÿùï folla ie,l+ úg" ta isÿùï fol u iu.dó j isÿ 

ùug we;s yelshdj tla isÿùula ;ksj isÿ ùfï iïNdú;dfõ;a" wfkla isÿùu ;ksj 
isÿ ùfï iïNdú;dfõ;a .=Ks;hg iudk fõ' fuh iïNdú;dfõ . =K lsÍfï kS;sh 
(Multiplication rule / Product rule) f,i ye¢kafõ'

  
fukav,af.a taldx. uqyqïj, § /<s jegqKq îc (rr) ork F

2
 Ydlhla ,eîug ixfiapkh úh 

hq;= äïnh fuka u Y=l%dKqj o r we,S,h ±ßh hq;= h'

 äïnhla r we,S,h ±Íug we;s iïNdú;dj } 1$2 
 Y=l%dKqjla r we,S,h ±Íug we;s iïNdú;dj } 1$2
 ixfiapkfha § ckaudKq foj¾.h u r we,S,h ±Íug we;s iïNdú;dj } 1$2 « 1$2 } 1$4 
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4' wfkHdakH jYfhka iajdëk jk isÿùï folla fyda lsysmhla ie,l+ úg bka tla 
isÿùula isÿ ùfï iïNdú;dj tajd fjk fjk u isÿ ùfï iïNdú;djkaf.a ftlHhg 
iudk fõ' fuh iïNdú;dfõ wdl<k kS;sh ̂ Addition rule/ Sum rule& f,i ye¢kafõ' 

F
2
 úIuhq.aulhka we;s ùug wfkHdakHj iajdëk wdldr folla mj;S' 

i. äïnfhka m%uqL we,S,h;a" Y=l%dKqfjka ks,Sk we,S,h;a ,eîug we;s iïNdú;d ie,l+ úg" 
iuia; isÿùug we;s iïNdú;dj } 1$4ls ̂ by; ;=ka jk j.ka;shg wod, WodyrKhg wkqj&

ii. äïnfhka ks,Sk we,S,h;a Y=l%dKqfjka m%uqL we,S,h;a ,eîug we;s iïNdú;d ie,l+ 
úg" iuia; isÿ ùug we;s iïNdú;dj } 1$4ls^by; ;=ka jk j.ka;shg wod, WodyrKhg 
wkqj&'

ta wkqj" F
2
 úIuhq.aulhka ,eîug we;s iïNdú;dj } 1$4 ¬ 1$4 } 1$2ls'

nyqúO ,CIK ^nyqidOl& uqyqïj, wdfõKsl rgd fm/hSu

tla m%fõKs uqyqul § Ôúhl=f.a wdfõKsl ,CIK folla fyda jeä .Kkla ms<sn| 
wdfõKsl rgd fiùfï § th nyqúO ,CIK uqyqula f,i ye¢kaúh yels h'

fuys § mkÜ p;=ri%hla wdY%fhka m%;sM, ms<sn| fiùu wmyiq ld¾hhls' tuksid iïNdú;d 
kshu fh§fuka m%;sM, ms<sn| fm/hSï isÿ lsÍu jvd;a myiq h'

úhqla; ùfï kshuhg wkqj nyqúO ,laIK uqyqula tlsfklska iajdh;a;j kuq;a tl úg 
isÿ jk taldx. uqyqï rdYshla f,i ie,lsh yels h'

Wod( 1'  îcj, j¾Kh yd yevh i,lñka isÿ lrk oaúwx. uqyqu 
 tys§ ,eìh yels m%;sM, ^taldx. uqyqug wod< mkÜ p;=ri%h u; mokïj&

îcj, j¾Kh

m%fõKso¾Yh

BB

Bb

bb

iïNdú;dj

1/4

1/2

1/4

îcj, yevh

m%fõKso¾Yh

RR

Rr

rr

iïNdú;dj

1/4

1/2

1/4

B ( l¿ meye;s îc i|yd m%uqL we,S,h"  b ( ÿUqre meye;s îc i|yd ks,Sk we,S,h 
R ( rjqï îc i|yd m%uqL we,S,h"   r ( /<s jegqKq îc i|yd ks,Sk we,S,h

 F
2
 mrïmrdfõ tla tla m%fõKs o¾Yhla ,eîfï iïNdú;dj .=K lsÍfï kS;sh 

Ndú; lr my; mßÈ fiúh yels h' 

BbRr  ,eîfï iïNdú;dj  =  1/2 ^Bb ,eîfï iïNdú;dj h& 
    «  1/2 ^Rr ,eîfï iïNdú;dj h&  =  1/4

bbRr  ,eîfï iïNdú;dj   = 1/4 ^bb ,eîfï iïNdú;dj h& 
    «  1/2 ^Rr ,eîfï iïNdú;dj h&  =  1/8
bbrr  ,eîfï iïNdú;djh    = 1/4 ^bb ,eîfï iïNdú;dj h& 
    «  1/4 ^rr ,eîfï iïNdú;dj h&  =  1/16

 Wod : 2. u,aj, j¾Kh" îcj, j¾Kh yd îcj, yevh i,lñka isÿ lrk ;s%wx. 
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uqyqu
Y : ly meye;s u,a fm;s i|yd m%uqL we,S,h" y : iqÿ meye;s u,a fm;s i|yd ks,Sk we,S,h
B : l¿ meye;s îc i|yd m%uqL we,S,h"  b : ÿUqre meye;s îc i|yd ks,Sk we,S,h
R : rjqï îc i|yd m%uqL we,S,h"    r : yels¿Kq îc i|yd ks,Sk we,S,h

YyBbRr  « yyBbrr
 
(YyBbRr)  ly u,a fm;s iy l¿" rjqï îc 
(yyBbrr)  iqÿ u,a fm;s iy l¿" yels¿Kq îc
,eìh yels m%;sM, ^taldx. uqyqïj,g wod< mkÜ p;=ri%h u; mokïj&

mqIamj, j¾Kh

m%fõKso¾Yh

YY

Yy

yy

iïNdú;dj

0

1/2

1/2

îcj, j¾Kh

m%fõKso¾Yh

BB

Bb

bb

iïNdú;dj

1/4

1/2

1/4

îcj, yevh

m%fõKso¾Yh

RR

Rr

rr

iïNdú;dj

0

1/2

1/2

by; uqyqfï § F1 mrïmrdfõ Ydl 640la ;sìKs kï" wju jYfhka ,CIK follg j;a 

wod<j m%uqL rEmdKqo¾Yh ork Ydl ixLHdj fidhkak'

1'  by; ;;a;ajj,g wod<j ,eìh yels m%fõKs o¾Y iy tajd fjk fjk u ie,l+ úg 
iïNdú;d my; mßÈ h'

YyBBRr :   1/2 (Yy ,eîfï iïNdú;dj& x 1/4 ^BB ,eîfï iïNdú;dj& x 1/2 
  ^Rr ,eîfï iïNdú;dj& =  1/16

YyBbRr :   1/2 (Yy ,eîfï iïNdú;djh& x 1/2 ^Bb ,eîfï iïNdú;dj& x 1/2 
  ^Rr ,eîfï iïNdú;dj& =  1/8

YyBBrr :   1/2 (Yy ,eîfï iïNdú;djh& x 1/4 ^BB ,eîfï iïNdú;dj& x 1/2 
  ^rr ,eîfï iïNdú;dj& =  1/16

YyBbrr :   1/2 (Yy ,eîfï iïNdú;djh& x 1/2 ^Bb ,eîfï iïNdú;dj& x 1/2 
  ^rr ,eîfï iïNdú;dj& =  1/8

YybbRr :   1/2 (Yy ,eîfï iïNdú;djh& x 1/4 ^bb ,eîfï iïNdú;dj& x 1/2 
  ^Rr ,eîfï iïNdú;dj& =  1/16 

yyBbRr :  1/2 (yy ,eîfï iïNdú;djh& x 1/2 ^Bb ,eîfï iïNdú;dj& x 1/2 
  ^Rr ,eîfï iïNdú;dj& =  1/8

yyBBRr :   1/2 (yy ,eîfï iïNdú;djh& x 1/4 ^BB ,eîfï iïNdú;dj& x 1/2 
  ^Rr ,eîfï iïNdú;dj& =  1/16

2' wju jYfhka m%uqL ,CIK folla fyda  mej;Sfï  iïNdú;dj 
    = 1/16 + 1/8 + 1/16 + 1/8 + 1/16 + 1/8 + 1/16 = 10/16 = 5/8 

3' wju jYfhka m%uqL ,CIK folla fyda mj;Sh hs wfmaCIs; Ydl ixLHdj 
    =  5/8 x 640 = Ydl 400
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mÍCId uqyqu

fuh fkdokakd m%fõKs o¾Yhla fidhd .ekSu i|yd is;d u;d u isÿ lrk wNsckk 
mÍCId h' m%uqL ,CIKh fmkajk taffllhl=f.a m%fõKs o¾Yh we;s jkafka oaú;aj m%uqL 
fyda úIu hq.aul ;;a;ajfha § h' mÍCId uqyqul § f;dard .;a rEmdKqo¾Yhlg wod<j 
m%fõKs o¾Yh fkdokakd Ôúhl= iuÕ úfYAIhg wh;a" ta i,ld neÆ ,CIKhg u wod,j 
iuhq.aul ks,Sk Ôúhl= iuÕ uqyqï lsÍuhs'
 
taldx. uqyqul § isÿ lrk mÍCId uqyqula taldx. mÍCId uqyqula f,i o" oaúwx. uqyqul § 
isÿ lrk mÍCId uqyqula oaúwx. mÍCId uqyqula f,i o ye¢kafõ'

taldx. mÍCId uqyqu

taldx. mÍCId uqyqula i|yd WodyrKhla i,luq' fï WodyrKfha § we;s Wi f.j;= uE 
Ydlhl m%fõKs o¾Yh fiùug wjYH hehs is;uq'

fuh isÿ lsÍu i|yd Wi f.j;= uE Ydlhla yd ñá f.j;= uE Ydlhla uqyqï lrk ,È' 
ñá hkq ks,Sk .;s ,CIKhla ksid tys m%fõKs o¾Yh tt úh hq;=h' tfy;a Wi f.j;= uE 
Ydlh i|yd ;sìh yels m%fõKs o¾Y folls

1. TT    
2. Tt

fkdokakd f.j;= uE Ydlhl TT hk m%fõKs o¾Yh mj;S hehs i,luq'
TT iy tt w;r uqyqñka my; m%;sM, ,efí'

P mrïmrdj  TT (Wi)      ×               tt (ñá)

ckaudKq               T                                  t

   (100%)                      (100%)

F
1
    Tt (100% Wi Ydl)

fï uqyqfï § ,enqKqq m%ck;shka 100% Wi Ydl fõ'

               T                                  t

   (100%)                      (100%)

               T                                  t               T                                  t
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B<Õ uqyqfï §" Tt iy tt w;r uqyqu i,luq'

P mrïmrdj  Tt (Wi)              ×               tt (ñá)

ckaudKq               T           t                                 t

             (50 %)      (50%)                     (100%)

 F
1
  50] Tt ^Wi Ydl& jk w;r" b;sß 50] tt ^ñá& Ydl fõ'

             T           t                                 t             T           t                                 t             T           t                                 t             T           t                                 t

(50 %)      (50%)                     (100%)

rEmh 6'4 ( taldx. mÍlaId uqyqul ,eìh yels m%;sM,

oaúwx. mÍCId uqyqu

m%uqL .;s ,CIK folla iys; taffllhl= ^Wod( RrBb&" ta ,CIK folg u kquqyqï ks,Sk 
^rrbb& Ôúhl= iuÕ uqyqï lsÍula oaúwx. mÍCId uqyqula f,i ie,lsh yels h' 

WodyrKhla f,i ( r;= meye;s u,a fm;s yd l¿ meye;s îc ork Ydlhla iu`. iqÿ 
meye;s u,a fm;s yd ÿUqre meye;s îc ork Ydlhla uqyqï lsÍu i,luq' r;= u,a iy l¿ 
îc ork Ydlhg wod<j ;sìh yels m%fõKs o¾Y RrBb, RRBb, RrBB, RRBB úh yels h'
iqÿ u,a iy ÿUqre îc we;s Ydlhg rrbb hk m%fõKs o¾Yh mej;sh hq;= h'
 
fkdokakd m%fõKs o¾Yh RrBb kï"
 

   P mrïmrdj    RrBb                    X            rrbb
ujq msh

ckaudKq           RB           Rb                           rb         

                  rB        rb

           RB           Rb                           rb         

F
1
 RrBb - l¿ meye;s îc iys; r;= meye;s mqIam  - 25%

 Rrbb - ÿUqre meye;s îc iys; r;= meye;s mqIam  -  25%

 rrBb - l¿ meye;s îc iys; iqÿ meye;s mqIam  - 25%

 rrbb - ÿUqre meye;s îc iys; iqÿ meye;s mqIam  - 25%

rEmh 6'5 (a) - oaúwx. mÍlaId uqyqul ,eìh yels M,
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fuu WodyrKfha§" rEmdko¾Y 04 ¦ 1 ( 1( 1 ( 1 wkqmd;fhka ,efí'

fkdokakd m%fõKs o¾Yh RRBb kï"

P mrïmrdj   RRBb                    X            rrbb
^ujq msh&

ckaudKq           RB         Rb                          rb                    RB         Rb                          rb         

F
1
:

 RrBb- l¿ meye;s îc iys; iqÿ meye;s mqIam-50%

 Rrbb- ÿUqre meye;s îc iys; r;= meye;s mqIam-50%

by; rEmdKqo¾Yh i|yd 1(1 wkqmd;fhka m%;sM, ,eìh yels h'

fï wdldrfhka m%uqL rEmdKqo¾Yhl fkdokakd m%fõKso¾Yh 

fidhd .; yels h'

   rEmh 6'5 (b) oajHx mÍlaId uqyqul ,eìh yels M,

udkj fukav,Sh ,CIK m%fõKs.; jk rgd 
iq,N fukav,Sh ,CIK

ñksiqka ;=< ±lsh yels fndfyda .;s ,CIK fukav,Sh rgd fmkajhs' tajd w;=ßka iq,N 
WodyrK lsysmhla my; ±lafõ'

we¨Kq lkafm;s mej;Su fyda fkdwe¨Kq lkafm;s mej;Su
lkafm;s ysig iïnkaO ù we;s m%udKh fukav,Sh rgdj,g wkqj wdfõKs.; fõ' we¨Kq 
lkafm;s ks,Sk .;s ,CIKhls' lkafm;sj, we¨Kq m%udKh ;SrKh lrk ks,Sk we,S,j, 
msgm;a fol u ^iuhq.aul ks,Sk ;;a;ajh& we;s úg we¨Kq lkafm;s m%;sM, fõ'
 
k<f,a flAY f¾Ldj my;g fhduq ù msysàu (Widow’s peak) 
we;eï mqoa.,hkaf.a k<f,a ysiflia wdrïN jk flaY f¾Ldj k<f,a ueo tla ia:dkhl§ 
my;g fkrd we;' fuh W m%uqL we,S,h uÕska md,kh jk ,CIKhls' ksid fï ,CIKh 
rys; mqoa.,hka ish,a, iuhq.aul ks,Sk ^ww& úh hq;= h'

lïuq,a j< .eiSu 
fuh m%fõKslj iïfma%IKh jk lïuq,a fmaYsj, olakg ,efnk .;s ,CIKhls' fujeks 
mqoa.,hka iskd fik úg uqyqfKa we;s flá fmaYs uÕska uqyqfKa iu by<g Tijhs' 
fuuÕska ifuys iq¿ wjmd;khla we;s lrhs' fuh lïuq,a j< .eiSu f,i ye¢kafõ' 
fndfyda úg lïuq,a foflys u fï j< .eiSfï ;;a;ajh we;s fõ'

tla lïuq,l muKla j< .eiSu ÿ¾,N isoaêhls' lïuq,a j< .eiSu m%uqL .;s ,CIKhla 
jk w;r" fukav,Sh rgdj,g wkqj wdfõKs.; fõ'
 
keuqKq uymgeÕs,a, fyda Rcq uymgeÕs,a, (Hitchhiker's thumb)
keuqKq uymgeÕs,a, hkq uymg weÕs,af,a ^mqrela w;r we;s ikaêj,& wêl ú;kH;dj 
fyj;a we§fï yelshdj ksid uymgeÕs,a, È.yßk úg msgqmig keófï ;;a;ajhls' m%uqL 
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S we,S,h we;s úg Rcq uymgeÕs,a, we;s lrk m%uqL rEmdKqo¾Yh we;s fõ' m%uqL S 
we,S,h ke;s úg uymgeÕs,a, kefï
 
Èj frdA,A lsÍu fyda Èj frda,a fkdùu

Èj frda,a lsÍfï yelshdj hkq" Èfjys md¾Yaúl fldka by<g keùfuka k,hl wdldrhg 
ilia lsÍfï yelshdjhs' we;eï mqoa.,hskag Èfjys wNHka;ria: fmaYsh Ndú;fhka Èj 
úfYaIs; yevj,g wkqj ielish yels h' Èj k,hl wdldrhg frda,a lsÍfï yelshdj 
idudkH fukav,Sh wdfõKshg wkqj ;SrKh jk m%uqL .;s ,CIKhls'

fm<je, igyka úYaf,aIKh lsÍu

§ we;s mjq,a .il i,ld n,k .;s ,CIKhl wdfõKsh rEmigyklska ksrEmKh lsÍu 
fm<je, igykla f,i ye¢kafõ' fuh f.dvkxjkafka wdfõKs.; ùfï rgdj y÷kd 
.; yels jk mßÈ i,ld n,k mjq,la ;=< mrïmrd lsysmhla mqrd wod< f;dr;=re tla/
ia lsÍfuks'

mqreIhd            n,mEug ,la jQ mqreIhd                                        újdyh

ia;%sh  n,mEug ,la    Wmka ms<sfj<g cks;fhda  
  jQ ia;%sh    ^m<uq Wmka cks;hd
       jï mi&

h;=r

rEmh 6'6 ( fm<je,a igyfka iïu; i,l=Kq

ñksiqka ;=< ±lsh yels iq,N fukav,Sh ,CIK iu`. úYaf,aIs; fm<je, igyka 

k<f,a flAY f¾Ldj my;g fhduq ù msysàu (Widow’s peak) 

 
Widow’s peak  hk .;s ,CIKh" hï mjq,lg wod<j mrïmrd ;=kla ;=< wdfõKs.; 
jk wdldrh my; § we;s fm<je, igyk uÕska ksrEmKh lrhs' § we;s WodyrKhg 
wkqj ta mjq,aj, iShd iy wdÉÖ hk hq., foflys u tla whl= muKla fï ,CIKh orhs' 
fuh m%uqL ,CIKhla ksid" Widow's peak hk ,CIKh fkdork wh iuhq.aul ks,Sk 
(ww) úh hq;= h' ó<Õ mrïmrdfõ we;eï mqoa.,hka ;=< fï ,CIKh ±lsh yels jQ w;r" 
we;eï mqoa.,hka ;=< olakg fkd,eìKs' tksid fï ,CIKh fmkajk iShd iy wdÉÖ hk 
fofoku úIuhq.aulhka (Ww) úh hq;= h' fï wdldrhg u ;=kajk mrïmrdfõ cks;hka 
ìys lsÍu i|yd fojk mrïmrdfõ fï ,CIKh ±lsh yels ujqmshka fofokd o úIuhq.a 
úh hq;= h' tfia jkafka m<uqjk mrïmrdjg wh;a Tjqkaf.a ujqmshkaf.ka tla wfhl= 
iuhq.aul ks,Sk (ww) jk neúks' fï ksid ;=kajk mrïmrdfõ Widow’s  peak  ,CIKh 
iys; orEjd Ww  fyda WW úh yels h' tfia jkafka Tjqkaf.a ujqmshka fofokdg wod< 
,laIKh ;sfnk neúks'
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Ww ww ww Ww

WwWw Ww

WW 
or
Ww

ww ww ww

ww

m<uq mrïmrdj
^iShd" wdÉÑ&

fojk mrïmrdj
foudmshka" kekaod 
iy udud

;=kajk mrïmrdj
ÿj" mq;d

rEmh 6'7 ( Widow's Peak ys wdfõKsh

we¨Kq lkafm;s 
 
l<ska meyeÈ,s lr we;s mßÈ fuh ks,Skj Wreu jk ,CIKhls' my; ±lafjk fm<je, 
igyk i|yd Widow's peak ,CIKh wOHhkh lsÍug fhdod .;a mjq, ms<sn|j u úia;r 
Ndú; lr we;' fkdwe¨Kq lkafm;s i|yd m%uqL we,S,h F f,i;a" tys ks,Sk we,S,h f 
f,i;a i,ld ;sfí'

Ff Ff  Ff

  FfFf/FF   Ff

  

            

FF/Ff

m<uq jk mrïmrdj
^iShd" wdÉÑ&

fojk mrïmrdj
ujqmshka kekaod iy 
udud

;=ka jk mrïmrdj
ÿj" mq;d

rEmh 6'8 - we¨Kq  lkafm;sj, wdfõKsl rgd fmkakqï lrk fm<je,a igyk

m<uqjk mrïmrdfõ" we¨Kq lkafm;s rys; iShd - wdÉÑf.ka orejka jk fojk mrïmrdj 
;=< fkdwe¨Kq lkafm;s fukau we¨Kq lkafm;s o ±lsh yels h' ñka meyeÈ,s jkafka 
ta iShd - wdÉÑ úIuhq.aul (Ff) jk nj;a" cks;hka w;r we¨Kq lkafm;s iys; msßñka 
fofokl= ks,Sk iuhq.aul (ff) we,S, ork nj;a" iy fkdwe¨Kq lkafm;s iys; msßñhd 
iy .eyeksh úIuhq.aul (Ff) fyda iuhq.aul m%uqL (FF) úh yels nj;ah' 
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 fojk mrïmrdj ;=< fmkajd we;s mßÈ" fkdwe¨Kq lkafm;s iys;  rEmdKqo¾Yh iys;j 
i,ld neÆ mjq,a fol w;r .eyekshl yd msßñhl= w;r isÿ ù we;s újdyh uÕska ÈhKshka 
fofokl= m%;sM, ù we;' Tjqka fofokd w;ßka tla wfhl= we¨Kq lkafm;s ork w;r 
wfkla ÈhKsh fkdwe¨Kq lkafm;s orhs' tuksid fojk mrïmrdfõ újdy jQ fkdwe¨Kq 
lkafm;s iys; hqj, Ff m%fõKs o¾Yh ±ßh hq;=h' f;jk mrïmrdfõ we¨Kq lkafm;s 
iys; ÈhKsh ff m%fõKs o¾Yh;a" wfkla ÈhKsh FF fyda Ff m%fõKs o¾Yh;a ±ßh hq;= h'

by; mjqf,a u we¨Kq lkafm;s iys; fjk;a orejl= ,eîfï iïNdú;dj taldx. uqyqula 
(Ff x Ff) fhdod .ksñka .Kkh l< yels h'

ks,Sk iuhq.aul (ff) ;;a;ajfha§ fï ,CIKh we;s jk ksid ta iïNdú;dj iEu orejl=g 
u 1$4ls' mjqf,a isáh yels Widow’s peak iy we¨Kq lkafm;s hk ,CIK fol u ;sîfï 
yelshdj iïNdú;d kshu Ndú;fhka .Kkh l< yels h' ,CIK folg wkqrEm we,S, 
fjka fjka jQ j¾Kfoay foll msysgd we;s nj ie,l+ úg"  oaúwx. uqyqul § we,S, hq., 
fol iajdëkj ixrpkh fõ (WwFf x WwFf).

.=K lsÍfï kS;shg  wkqj" 
Widow’s peak yd we¨Kq lkafm;s hk ,CIK fol u ±Íug we;s yelshdj  

  =  Widow’s peak ;sîfï iïNdú;dj x we¨Kq lkafm;s ;sîfï 
iïNdú;dj           
    =  3/4   x   1/4 
            
     =  3/16

fukav,Sh fkdjk wdfõKsh

fukav,af.a kshuhkag wkql+,j jHqla; fkdjk .;s ,CIK wdfõKs.; ùu fukav,Sh 
fkdjk wdfõKsh f,i ye¢kafõ' tkï fukav,Sh m%fõKshg wkqj wkdjels m< lrk 
rEmdKqo¾Y wkqmd;hka fkd,efnk kso¾Ylh'

fukav,Sh fkdjk wdfõKsl rgd i|yd WodyrK
 Ÿ we,S, iïmQ¾Kfhka m%uqL fyda ks,Sk fkdùu ^wiïmQ¾K m%uqL;dj iy iy m%uqL;dj&
 Ÿ hï cdkhl we,S, hq.,lg jvd ;sîu ^nyq we,S,;dj&
 Ÿ ;ks cdkhla uÕska rEmdKqo¾Y lsysmhla we;s lsÍu ^nyqld¾h;dj&
 Ÿ tla rEmdKqo¾Yhla ks¾Kh lsÍug cdk folla fyda jeä ixLHdjla iyNd.s ùu 

^wNsNjkh iy nyqcdk m%fõKsh&
 Ÿ cdk m%;snoaOh
 Ÿ ,sx. j¾Kfoay u; msysgd we;s cdkj, wiudk jHdma;sh ksid tajd .eyekqka iy 

msßñska ;=< fjkia wdfõKs.; ùfï rgd fmkaùu 

wiïmQ¾K m%uqL;dj

m%uqL we,S,h uÕska ks,Sk rEmdKqo¾Yh iïmQ¾Kfhka u hgm;a lsÍu ksid m%uqL iuhq.aul 
hqla;dKqjg fuka u úIuhq.aul hqla;dKqqjg o iudk rEmdKqo¾Y m%ldY ùu iïmQ¾K 
m%uqL;dj f,i ye¢kafõ'
 
;j;a wkaoulska" úIuhq.aul ;;a;ajfha § we,S, hq.f,a rEmdKqo¾Yj, ñYs%; rEmdKqo¾Yhla 
m%ldY ùu wiïmQ¾K m%uqL;dj f,i ye¢kafõ' fuys § ñYs%; rEmdKqo¾Yh ;=< tla tla 
we,S,h m%ldY jk ;Sj%;dj ta we,S,fha iajNdjh u; r|d mj;S'
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Mirabilis jalapa (four o’clock plant)  Ydlfha" u,aj, j¾K lsysmhla we;' r;= meye;s 
u,a ork Ydl" iqÿ meye;s u,a ork Ydl iuÕ uqyqï l< úg ish¨ F

1
 ^úIuhq.aul& 

fouqyqï cks; Ydl frdai meye;s u,a ksmojhs' fuf,i ;=kajk w;rueÈ rEmdKqo¾Yhla 
we;s jkafka r;= u,a we;s lrk iuhq.aulhkaf.a r;=  j¾Kl m%udKhg jvd wvq j¾Kl 
m%udKhla úIuhq.aulhkaf.a u,aj, ksmoùu ksihs' miqj F

2
 mrïmrdj ,nd.ekSu i|yd 

fï frdai meye;s u,a ork F
1
 mrïmrdfõ Ydl w;r iajmrd.Kh fyda uqyqï l< úg bka 

,efnk m%cks;fha r;= (CRCR) “ frdai (CRCW)  iy iqÿ (CWCW) u,a ksmojk Ydl w;r 
wkqmd;h 1:2:1 fõ' 

iuhq.aul wdldr foflys u rEmdKqo¾Yj,g w;rueÈ rEmdKqo¾Yhla úIuhq.aulhka 
fmkajk ksid fï rEmdKQo¾Y wkqmd;h" m%fõKso¾Y wkqmd;hg iudk h' 

igyk-fï we,S, foflka tlla j;a m%uqL fkdjk ksid capital iy simple fh§u fjkqjg 
CR r;= meyeh;a" CW iqÿ meyeh;a f,i Superscript wdldrfhka ksrEmKh lrk njg 
i,lkq ,efí' 

P mrïmrdj        r;= mqIam         .×     iqÿ mqIam

m%fõKso¾Yh       CRCR               CWCW

ckaudKq                                 CR        CW                  
                                 (100%)                                                  (100%)

F1 mrïmrdj                  CRCW                  frdai meye;s mqIam 

       CRCW                 * CRCW    
    

F2  mrïmrdj  
Sperm

egg
CR               CW                  50%                   50%

CR            CRCR           CRCW       
       50%

CW           CRCW         CwCW            
       50%

  

  

 m%fõKso¾Y wkqmd;  
CRCR : CRCW : CWCW

  1   :    2    :     1
rEmdkqo¾Y wkqmd; 
 r;= : frdai : iqÿ
   1   :  2      :  1

rEmh 6.9: Mirabilis jalapa - mqIamfha j¾Khg wod, cdkfha wiïmq¾K m%uqL;djh

iym%uqL;dj

we;eï .;s ,CIK i|yd úIuhq.aul wjia:dfõ § rEmdKqo¾Yh m%ldY lsÍug we,S, fol 
u iudkj odhl ùu iym%uqL;dj f,i ye¢kafõ'

WodyrKhla f,i ( AB reêr .Kh we;s mqoa.,hl=f.a reêr ffi,j, mDIaGh u; A 
iy B hk ldfndayhsfâ%g foj¾.h u mj;S' ta ldfndayhsfâ%g foj¾.h r;= reêrdKqj, 
j, mDIaGh mej;Sug wod< tkaihsu i|yd fla;h imhkafka ;ks cdkhl we;s IA iy 
IB hk we,S, uÕsks' fuys§ úIuhq.aul taffllhslhka iudk f,iska ldfndayhsfâ%g 
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foj¾.hu ^IAIB& m%ldY lrhs' IA we,S,h i|yd iuhq.aulhkaf.a ^IAIA& r;= reêrdKq u; A 
ldfndayhsfâ%gh muKla o" IB we,S,h i|yd iuhq.aulhkaf.a ^IBIB& r;= reêrdKq u; B 
ldfndayhsfâ%gh muKla o mj;S'

my; ±lafjk mßÈ" tla tla we,S,hlg iuhq.aulhska w;r uqyqulska ,efnk F
1
 m%cks;fha 

ish,a,ka  AB reêr .Kh iys;h' F
1
 mrïmrdfõ Ôùka w;r isÿ úh yels ixjdih ksid 

^IA iy IB we,S, i|yd úIuhq.aulhka fofokl= w;r isÿ jk ixjdih ksid& m%;sM, jk 
F

2
 mrïmrdj A : AB : B hk reêr .K w;r wkqmd;h 1 : 2 : 1 jk mßÈ rEmdKqo¾Y ;=kla 

ksmojhs'

ujqmshka         IAIA × IBIB

ckaudKq            IA  IB 
   
                                               
F1   IAIB

   F
1 
 × F

1

ckaudKq           IA             IB                               
                                   (50%)      (50%)

Y=l%dKq

äïn
IA                 IB                  50%                   50% 

IA IA                  IA IB   
  
 

IA IB               IB IB              

  m%fõKso¾Y wkqmd; 
  IA IA   :   IA IB  :  IB IB

     1   :    2   :   1

rEmdkqo¾Y wkqmd;
A  :  AB  :  B
 1   :    2   :  1 50%                    

50%                    

100%                 100% 

IA

IB

F2

rEmh 6.10: iym%uqL;dj -  (ABO  -  reêr >k ) 

by; ±lafjk mßÈ wiïmQ¾K m%uqL;dfõ fuka u iy m%uqL;dfõ F
2
 rEmdKqo¾Y wkqmd;h 

1 : 2 : 1 fõ' tuksid fï ixisoaëka fol F
2
 mrïmrdfõ rEmdKqo¾Y wkqmd; mokï lr 

f.k tlsfklska fjka lr y÷kd .; fkdyels h' wiïmQ¾K m%uqL;dj iy iym%uqL;dj 
tlsfklska fjka lr y÷kd .; yelafla" wiïmQ¾K m%uqL;dfõ § F

1
 mrïmrdj úiska 

ckl rEmdKqo¾Y folg u fjkia .;s ,CIK fmkaùu;a" iym%uqL;dfõ § F
1 
mrïmrdj 

úiska ckl .;s ,laIK fol u tl úg fmkaùu;a uÕskah' fuys § fukav,a kshuj, 
rEmdKqo¾Y wkqmd;hkaf.ka wm.ukhù ula isÿ fõ' 

nyq we,S,;djh

;ks cdk m:hl we,S, lsysmhla olakg ,eîu ksid we,S, j¾. follg jvd tla ùfuka tla 
ksYaÑ; .;s ,CIKhla we;s lsÍfï ixisoaê nyqwe,S,;djh f,i ye¢kafõ'

Wod ( udkj ABO reêr .K ks¾Kh lsÍfï § ;ks cdk m:hl we;s IA , IB iy i hk we,S, ;=fkys 
úúO ixl<k odhl fõ'
fujeks we,S, lsysmhla we;s kuq;a  oaú.=K mqoa.,hka ;=< ±lsh yelafla we,S, folla muKs' fmr 
i|yka l< mßÈ" IA  iy IB hk we,S, r;= reêrdKqj, mDIaGh u; ms<sfj<sska A iy B 
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hk ldfndayhsfâ%g we;s lrk tkaihsu i|yd fla; imhhs' fï we,S, hq., iym%uqL;dj 
fmkajhs' flfia jqj;a  i we,S,h IA  iy IB hk we,S, folg u ks,Sk jk w;r" fï i 
we,S,h msysgkafka r;= reêrdKq mDIaGh u; A iy B hk ldfndayhsfâ%g foj¾.h u 
olakg fkd,efnk úg§ h' tksid IAi  iy IBi hk ixl<k uÕska o m%uqL rEmdKqo¾Y 
fmkajk w;r" tajd ms<sfj<ska r;= reêrdKq u; msysgk A iy B ldfndayhsfâ%g ksrEmKh 
lrhs' '' ii"  rEmdKq o¾Yh ks,Sk ,laIK fmkajk w;r" lsisÿ ldfn%dayhsfv%ghla r;= reêr 
ffi, mg,h u;g tl;= fkdlrhs' fï wkqj mqoa.,hl=f.a r;= reêrdKq u; msysgd we;s 
ldfndayhsfâ%g j¾.h wkqj Tyqf.a reêr .Kh my; reêr .K y;ßka tlla úh yels h'

 reêr .Kh   msysgd we;s ldfndayhsfâ%g
 A    A
 B    B
 AB    A yd B fol u we;
 O    A yd B fol u ke;

fjkia reêr .K iys; mqoa.,hkaa w;r ixjdih uÕska iEfok F
1
 iy F

2
 mrïrdj, reêr 

.K my; ±lafõ' 

 ujqmsfhda          IAIA          ×       ii     IBIB  ×    ii

 ckaudKq  IA               i    IB           i   

           100%                         100%                                   100%             100%

 F
1    

IAi       IBi

 F
2
                 IAi  ×  IBi

                                                                   

               i    I               i    I            i   

ii     I

               i    I

 100%                         100%                                   100%             100%

i       I

Y=l%dKq

               äïn

   

   I

       50%

     i

           50%
   

          I

              50%

    I
      

    I i      

          i

      50%

   I i
       

    ii
      

F
2
  m%fõKso¾Y wkqmd;h   I I i : I i  :  ii

            1 : 1   :   1  :   1

F
2
 rEmdKqo¾Y wkqmd;h AB :  A  : B : O reêr moaO;s 

             1  :  1  : 1  : 1

   

rEmh 6'11 ( ABO reêr ldKavh i|yd nyq we,S,

wNsNjkh

fjkia m:hkays msysgk cdk w;r isÿ jk wka;¾l%shdfjka m%;sM, jk ixisoaêhls' tla 
m:hl we;s cdkhl rEmdKqo¾YSh m%ldYkh fjkia m:hl we;s ;j;a cdkhl ueÈy;a ùu 
fya;=fjka fjkia ùu fuys § isÿ fõ' cdkj, wka;¾ls%hdfõ iajNdjh u; mokïj m%uqL 
wNsNjkh iy ks,Sk wNsNjkh f,i wdldr folls' 
fuh fukav,a kshuj, rEmdKqo¾Y w;r wkqmd;hkaf.ka wm.ukh ùug fya;= fõ'
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m%uqL wNsNjkh

úYsIag m:hl we;s m%uqL we,S,hla uÕska fjk;a m:hl msysgk fjkia cdkhl m%ldY 
ùu fjkia lsÍu m%uqL wNsNjkh f,i ye¢kafõ' l=l=<kaf.a msydgqj, j¾Kh wdfõKs.; 
ùfï § mquqL wNsNjkh ±lsh yels h'

iuhq.aul oaú;aj m%uqL iqÿ meye;s l=l=<l= iy iuhq.aul oaú;aj ks,Sk iqÿ meye;s  l=l=<l= 
w;r uqyqulska ,efnk F

1
 m%cks;h 100% iqÿ meye;s fõ'

F
1 
l=l=<ka w;r isÿ lrk uqyqñka ,efnk F

2
 mrïmrdfõ iqÿ iy j¾Kj;a l=l=<ka w;r  

13 : 3 wkqmd;hla olakg ,efí'
 
l=l=<ka w;r msydgqj, j¾Kfhys we;s fï fjki ;SrKh lsÍug tlsfklska fjkaj 
msysgk cdk folla odhl fõ' C/ c  cdkh msydgqj, j¾Kh we;s lsÍug odhl fõ' m%uqL C 
we,S,h j¾Kj;a msydgq we;s lrk w;r" ks,Sk c we,S,h j¾Kl rys; ùu uÕska msydgqj, 
iqÿ j¾Kh we;s lrhs' I cdkh uÕska C cdkh wNsNjkh lr C cdkfha j¾Kh m%ldY 
ùu hgm;a lrhs' m%uqL I we,S,h uÕska j¾Kl ksmoùu j<lajk w;r ks,Sk i we,S,hg 
j¾Kl ksmoùu je<elaùug fkdyels '

fuys m%;sM,hla f,i" iuhq.aul oaú;aj m%uqL (CCII) l=l=<ka iqÿ meye;s h ^m%uqL I 
we,S,h u`.ska j¾Kh ksmoùu j<lajhs& oaú;aj ks,Sk iuhq.aulhka (ccii) iqÿ l=l=<kah 
^ks,Sk c we,S,h uÕska j¾Kl we;s fkdlrhs& F1 mrïmrdfõ ish,a, úIuhq.aul (CcIi) 
l=l=f<da fj;s'

m%uqL I we,S,fha ksfIaOl ls%hdj ksid F
1
 l=l=<ka ish,a, iqÿ h' F

1
 l=l=<ka w;r 

wka;rdNsckkfhka we;sjk F
2
 mrïmrdj ;=< ksfIaOl  I we,S,h iys; m%fõKso¾Y ork 

l=l=<ka iqÿ msydgq we;slrk w;r tys § m%uqL C we,S,fha ls%hdj fkdi,ld yßkq ,efí' 
ksfIaOl I we,S,h rys;j m%uqL C we,S,h we;s úg j¾Kj;a l=l=f<da we;s fj;s'
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P:   CCII               × ccii 

    iqÿ meye;s l=l=f<da  iqÿ meye;s l=l=f<da

   (oaú;aj m%uqL we,S,)  (oaú;aj ks,Sk we,S,)

   

 F
1
   CcIi

    (iqÿ) 

    F
1
  × F

1
 

  CI Ci cI ci

  CCII CCIi CcII CcIi

 CI (iqÿ) (iqÿ) (iqÿ) (iqÿ)

  CCIi CCii CcIi Ccii 

 Ci (iqÿ)  (j¾Kj;a) (iqÿ) (j¾Kj;a)

  CcII CcIi ccII ccIi

 cI (iqÿ) (iqÿ) (iqÿ)  (iqÿ)

  CcIi Ccii ccIi ccii

 ci (iqÿ)  (j¾Kj;a) (iqÿ)  (iqÿ)

                                  

                           rEmdKo¾Y wkqmd; iqÿ ( j¾Kj;a

                                    13  :  3

rEmh 6'12 m%uqL wNsNjkh i|yd WodyrKhla - ^l=l=<df.a msydgqj, j¾Kh&

fukav,Sh uQ,O¾uj,g wkqj F
1
 iy F

2
 mrïmrdj, m%fõKso¾Y wkqmd; idudkH oaúwx. 

uqyqulg wkqj ,efíhehs n<dfmdr;a;= jqj o" wNsNjkfha n,mEu ksid idudkH oaúwx. 
uqyqul§g jvd rEmdKqo¾Y wkqmd; fukav,a kshuhkaf.ka wm.ukh fõ' tkï(F

2 

rEmdKqo¾Y wkqmd; 9 : 3: 3 :1 isg 13 :3 f,i fjkia ù we;'

ks,Sk wNsNkjkh

j¾Kfoayhl ksYaÑ; m:hl iuhq.aul ks,Sk m%fõKs o¾Yh uÕska fjkia m:hl we;s 
fjk;a u cdkhl m%ldY ùu fjkia lsÍu$ wdjrKh lsÍu ks,Sk wNsNjkh f,i ye¢kafõ'
 
Sweet pea (Lathyrus)  Ydlfha u,aj, j¾Kh fï i|yd fyd| ksoiqkls' fuys oï meye;s 
u,a iy iqÿ meye;s u,a hk m%fNao mj;S'

iuhq.aul m%uqL oï meye u,a ork (AABB) yd iuhq.aul ks,Sk iqÿ meye u,a ork 
(aabb) udÈ,s folla w;r uqyqñka ,efnk F

1
 mrïmrdfõ Ydl 100%la oï meye;s u,a orhs' 

F
1
 Ydl w;r wka;rdNsckkfhka m%;sM, jQ F

2
 mrïmrdfõ oï iy iqÿ u,a ork Ydl w;r 

wkqmd;h 9 : 7 ls'

Sweet pea Ydlhkays u,aj, oï meyeh md,kh lrkafka m%uqL cdk (A iy B) follsks' 
A yd B we,S, foflka u oï meyeh m%ldY lsÍug wjYH wuqøjH ksmoùug fla; imhhs' 
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tksid oï meyeh we;s jkafka A iy B hk m%uqL we,S, hq., u we;s úg muKs' ´kE u 
m:hl we;s oaú;aj ks,Sk m%fõKs o¾Yh (AAbb, aaBB, Aabb fyda aabb) uÕska iqÿ meye 
u,a we;s lrhs' ta oï meyeh m%ldY ùu wdjrKh lsÍfuka iqÿ meye u,a m%;sM, fõ'

tksid ´kE u m:hl we;s oaú;aj ks,Sk m%fõKso¾Yh iuhq.aul m%uqL (AA iy BB) fyda 
úIuhq.aul (Aa iy Bb) ;;a;ajh ork wfkla m:h wNsNjkh lrhs' tkï AAbb, Aabb, 
aaBB, aaBb, aabb iqÿ meyeh o AaBb, AaBB, AABb, AABB oï meyeho we;s lrhs' m: 
foflys u we,S,j, úIuhq.aul (AaBb) ;;a;ajh ksid F

1
 mrïmrdfõ ish¨ Ydl oï meye 

u,a hk ,CIKh fmkakqï lrk ,È' F
2
 mrïmrdfõ §"  A iy B we,S, iys; m%fõKso¾Y 

ork Ydl (9/16) la oï meye u,ao"  aa we,S, iy tla B we,S,hla iys; m%fõKso¾Y 
ork Ydl (3/16) la A we,S,h;a bb we,S,;a ork Ydl (3/16) la aabb m%fõKso¾Yh ork 
Ydl (1/16) iqÿ meye u,a o we;s lrhs' tuksid oï iy iqÿ meye u,a f,i rEmdKqo¾Y 
folla muKla fuys§ m%ldY fõ' fï ksid fukav,Sh uQ,O¾uj,g wkqj idudkH oaúwx. 
rEmdKqo¾Y wkqmd;h jk 9 : 3: 3 :1, F

2
 mrïmrdfõ§  9 : 7 f,i fjkia fõ' 

    × iqÿ meye;s mqIam  

  

     aabb

 F
1
           AaBb  (oï meye;s mqIam)

F
1
  ×   F

1   
F

2

   AB Ab aB ab

  AB AABB AABb AaBB AaBb

   [P] [P] [P] [P]

  Ab AABb AAbb AaBb Aabb

   [P] [W] [P] [W]

  aB AaBB AaBb aaBB aaBb

   [P] [P] [W] [W]

  ab AaBb Aabb aaBb aabb

   [P] [W] [W] [W] 

   

  P = oï meye;s mqIam, W = iqÿ meye;s mqIam

oï meye;s mqIamujqmsfhda

AABB

rEmh 6'13 ( ks,Sk wNsNjkh i`oyd WodyrK' Sweet pea Ydlfha" 

mqIamhl j¾Kh weiqfrka

nyqcdk wdfõKsh (Polygenic inheritance) 

cdk foll fyda Bg jeä ixLHdjl iuqÉÑ; m%ldYkh ksid Wi" ifuys j¾Kh" nqoaê M,h 
jeks m%udKd;aul ,CIKj,g wod< rEmdKqo¾Yhl wdfõKs.; ùu nyqcdk wdfõKsh 
f,i ye¢kafõ'
 
Wod ( ñksidf.a ifuys j¾Kh ;SrKh lrkafka cdk rdYshlsks' ir, lsÍu i|yd cdk 
;=kla muKla fuys § i,ld n,kq ,efí'
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A,B fyda C hk iEu cdkhla u w÷re meye iula we;s lrk we,S,hla ork w;r" w÷re 
meyehg wod< tla tallhla rEmdKqo¾Yhg tla lrk tksid wfkla we,S,hg (a,b fyda c) 
wiïmQ¾Kj m%uqL fõ'
 AABBCC mqoa.,hka   ( b;d w÷re meye;s iu
 aabbcc mqoa.,hka   ( b;d <d meye;s iu  
 AaBbCc mqoa.,hka  ( w;rueÈ meye;s iu

fufia jkafka fjkia jQ m:j, msysgk m%uqL we,S, ifï meyeh i|yd iuqÉÑ; n,mEula 
we;s lsÍu fya;=fjks' nyqcdk ,CIKhla ;SrKh lsÍug odhl jk cdk ixLHdj u; 
mokïj m%cks;sfha rEmdKqo¾YSh yd m%fõKso¾YSh ixl<k fjkia úh yels h' nyqcdk 
,CIKhlg wod<j .ykhla ksrEmKh lrk o;a; m%ñ; jHdma;shla fmkajhs' cks;hkaf.
ka nyq;rh w;rueÈ rEmdKqo¾Y ^uOH mrdifha mj;sk ifuys j¾Kh& we;s lrk njg 
wfmalaId lrhs'

cdk m%;snoaOh (Genetic linkage) 

ksYaÑ; ,CIKhla fla; lrk we;eï cdk tl u j¾Kfoayfha" tlsfklg wdikakj 
msysghs' tksid tajd ckaudKq ckkfha § W!kk úNdckh jk úg isÿ jk wj;rKhg 
iy iajdëk ixprKhg ,la ùfuka je<lSu ksid tlaj wdfõKs.; fõ' fuys m%;sM,hla 
fukav,af.a iajdëk ixrpkh ms<sn| kshufhka wm.ukh fõ' by; ixisoaêh cdk 
m%;snoaOh f,i ye¢kafõ' 

Wod( Drosophila kï m<;=re ueiaidf.a foay j¾Kh iy mshdm;aj, ;ru wdfõKs.; ùu

Drosophilajka w;ßka j,ao¾YS ueiaika w¿ meye foay iy idudkH ;rfï mshdm;a ork 
nj fidhdf.k we;' by; .;s ,CIKj, úlD;shla ksid foay j¾Kh l¿ meye;s jk 
w;r" mshdm;a wjYsIAg fõ' fï ,CIK fol u ;SrKh lrkafka ffoysl j¾Kfoay u; 
msysgd we;s cdk uÕsks' 

fï WodyrKfha § úlD; we,S, j,a o¾YS we,S,j,g ks,Sk h' foay j¾Khg wod< we,S,h 
G ^w¿& yd g ^l¿& f,i o"  mshdm;aj, ;rug wod< we,S,h N ^idudkH& yd n ^wjYsIAg& 
f,i o olajkq ,efí'  

by; ,CIK wOHhkh lsÍu i|yd j,a o¾YS ueiaika iuÕ foay j¾Khg fuka u 
mshdm;aj, ;ru hk ,CIK folg u úlD;sl jQ ueiaika uqyqï lr" wk;=rej oaúwx. 
mÍCId uqyqula lrk ,È'



23

iuhq.aul j,a o¾Yh
(w¿ meye;s foayh" idudkH 
mshdm;a)

w¿ meye;s foayh" idudkH 
mshdm;a ^100& Gg Nn

oaú;aj úlD;s 
^l¿ meye;s foayh 
wjYsIag mshdm;a")

×

×

GGNN

GgNn

gn

ggnn

25% GN

25%

Gn

25%

gN

25%

gn

25% 100%

ggnn

P mrïmrdj     

ckaudKq   

mÍlaId uqyqj     

GN gn
(100%)(100%)

Y=l%dKqj

vïmh

 GgNn      Ggnn             ggNn             ggnn
 
     1        :         1            :       1          :            1      

   
   
 

 
      1       :           1          :       1           :               1               

m%fõKs o¾Y 
wkqmd;h

rEmdKqo¾Y 
wkqmd;h

GN

25%

Gn

25%

gN

25%
gn

25%

gn

100%

w¿ meye;s 
foayh 
idudkH 
mshdm;a

w¿ meye;s 
foayh 
idudkH 
mshdm;a

w¿ meye;s 
foayh" 
wjYsIag 
mshdm;a

w¿ meye;s 
foayh" 
wjYsIag 
mshdm;a

l¿ 
meye;s 
foayh 
wjYsIag 
mshdm;a

l¿ 
meye;s 
foayh" 
wjYsIag 
mshdm;a

l¿ 
meye;s 
foayh" 
idudkH 
mshdm;a

l¿ 
meye;s 
foayh" 
idudkH 
mshdm;a

GgNn Ggnn ggNn ggnn

rEmh 6'14 ( fukav,af.a kshuhg wkqj m<;=re ueiaid f.a (Drosophila) 
foay j¾Kh yd mshdmf;a ;ru wdfõKs.; jk wdldrh mqfrdal:kh

fndfyda cks;hka" cklhkaf.a m%fõKs o¾Yh oeÍu ksid foay j¾Khg iy mshdm;aj, 
;rug wod< cdk tl u j¾Kfoayh u; m%;snoaO ù we;s nj fmkS hhs' 
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iuhq.aul jk o¾Yh
(w¿ meye;s foayh" idudkH 
mshdm;a)

oaú;aj úlD;s 
^l¿ meye;s foayh 
wjYsIag mshdm;a)

×

GGNN

GgNn

    1   : 1

ggnn

ggnn

P mrïmrdj     

ckaudKq   

mÍlaId uqyqu

ckaudKq

F2 m%fõKso¾Y wkqmd;h

F2 rEmdKqo¾Y wkqmd;h
w¿ meye;s 
foayh" 
idudkH 
mshdm;a

l¿ meye;s 
foayh 
wjYsIag 
mshdm;a"

G 

N 

g 

n 

×

g 

n 

G 

N 

    F1               ×                       ggnn

(w¿ meye;s foayh" idudkH mshdm;a )

g 

n 

G 

N 

g 

n 

G 

N 

 ×
g 

n 

g 

n 

g 

n 

g 

n 

G 

N 

g 

n 

g 

n 

rEmh 6'15 ( m<;=re ueiaid f.a (Drosophila) foay j¾Kh iy mshdm;a 
m%udKhg wod< cdkj, wdfõKsh'

foay j¾Khg iy mshdm;aj, ;rug wod< cdk tlsfkl m%;snoaO ù mej;sh o" we;eï 
wjia:dj, § wj;rKh ksid tajd iajdëkj o ixrpkh fõ'

tksid by; mÍCId uqyqfï § m%;sixfhdað; cks;hka o wvq ixLHd;hlska m%;sM, fõ' 
WodyrKhla f,i fuda.kaf.a mÍCIKfha § m%;sixfhdað; rEmdKqo¾Y jk w¿ meye;s 
foay j¾Kh" wjYsIAg mshdm;a iys; (Ggnn) iy l¿ meye;s foay j¾Kh" idudkH mshdm;a 
iys; (ggNn) rEmdKqo¾Y o wvq ixLHdjlska ,efnk njg ksÍCIKh úh'
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mßlaId uqyqul oaúwx. .eyekq

fndfyda cks;fhdaa

mÍlaId uqyqul iuhq.aul ks,Sk msßñ

rEmh 6'16 ( m<;=re ueiaidf.a foay j¾Khg yd mshdm;aj, 

m%udKhg iïnkaO cdkj, m%;snoaOh 

cklhka ;=< ±lsh fkdyels rEmdKqo¾Yhla idfmACIj l=vd ixLHdjlska ksmoùu uÕska 
cdk m%;snoaOfha § isÿ jk fï wjia:dkql+, leã hEï fmkajd fohs' iucd; j¾Kfoay 
w;r isÿ jk wj;rKh ksid fuh isÿ fõ'

udkj ,sx. ks¾Kh

,sx.sl;ajh ks¾Kh jkafka ,sx. j¾Kfoayj, m%ldYkh uÕsks' udkj .yKh ;=<" ish¨ 
mqoa.,fhda w,sx. j¾Kfoay hq.,a 22lao tla ,sx. j¾Kfoay hq.,la o ord isá;s" mqreI 
.;s ,CIK ks¾Kh lrk ,sx. j¾Kfoay j¾.h Y j¾Kfoayh f,i;a" wfkla j¾Kfoay 
j¾.h X j¾Kfoayh f,i;a kï lr we;' X j¾Kfoayh" Y j¾Kfoayhg jvd idfmaCIj 
úYd,h' iucd; m%foAYj, § yer fï j¾Kfoay foj¾.h u fjkia .;s ,CIK i|yd fla; 
imhhs' X yd Y j¾Kfoay hq.,kh jk úg úYsIag m%foaYj, § muKla tajd iucd;j 
mj;S' tfiau X yd X j¾Kfoay hq.,kh jk úg tajd tlsfklg iucd;j mj;s'

ia;S%kaf.a ckaudKq ckk ls%hdj,sfha §" W!kkh uÕska ,efnk tal.=K äïn 100]la 
u X j¾Kfoay ork w;r" mqreIhkaf.a ckaudKq ckk ls%hdj,sfha§" tal.=K Y=l%dKq 
j,ska w¾Ohla X j¾Kfoayh;a b;sß w¾Oh Y j¾Kfoayh;a orhs' mqreI yd ia;%S ckaudKq 
ixfiapkfha §" äïnh fuka u Y=l%dKqj o X j¾Kfoay /f.k tafuka ia;S% hqla;dKqjla 
o" äïnhla Y j¾Kfoayh ork Y=l%dKqjla iuÕ ixfhdackh ùfuka mqreI hqla;dKqjlao 
m%;sM, fõ' tl u úfYaIh ;=< ia;S% iy mqreI Ôùka w;r isÿ jk ́ kE u ixjdi ls%hdj,shl 
§ mqreI fyda ia;S% hqla;dKq we;s ùug 50]l yelshdjla mj;S'  

,sx.sl ,CIK jHQy úoHd;aulj ñksiqka ;=< we;s ùu XX yd XY j¾Kfoay ixl<kj, 
ndysrhg m%ldY ùu u; ;SrKh fõ'
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(50%) or
  Y=l%dKq

ia;s% m%cks;h

mqreI ia;S%

mqreI m%cks;h

(50%)    (100%) 
âïnh

44 +
XY

44 +
XX

22 +
X

44 +
XY

44 +
XX

22 +
Y

22 +
X

rEmh 6'17(udkj ,sx. ks¾Kh

udkj ,sx. m%;snoaO ,laIK

ñksid ;=< ±lsh yels we;eï ,CIK ,sx. j¾Kfoay u; msysgd we;s cdk uÕska /f.k 
hhs' ,sx. j¾Kfoay u; msysgd we;s fujeks cdk ,sx. m%;snoaO cdk f,i;a" tajdhska m%ldY 
jk ,CIK ,sx. m%;snoaO ,CIK f,i;a ye¢kafõ' X j¾Kfoay uÕska /f.k hk fyda 
m%ldY jk ,CIK X - m%;snoaO ,CIK f,i;a" fï ,CIK m%ldY lrk fyda /f.k hk 
cdk X - m%;snoaO cdk f,i;a ye¢kafõ' tf,iska u" Y j¾Kfoay uÕska /f.k hk fyda 
m%ldY jk ,CIK Y - m%;snoaO ,CIK f,i;a" fï ,CIK m%ldY lrk fyda /f.k hk 
cdk Y - m%;snoaO cdk f,i;a ye¢kafõ' Y j¾Kfoayh uÕska ,sx.sl;ajhg wod< cdk 
j,g wu;rj fjk;a cdk o iq¿ ixLHdjla muKla /f.k hhs' Y - m%;snoaO cdk yryd 
iïfm%aIKh ù m%ldYhg m;a jk we;eï wdndO mqreI m%cks;h ;=< muKla olakg ,efí'

Wod(we;eï Y m%;snoaO cdk ke;ss ùu idudkH Y=l%dKq ksIamdokh lsÍfï fkdyelshdjg 
n,mdhs'

X j¾Kfoay uÕska ,sx.sl ,CIKj,g wu;rj mqoa.,hdf.a ,sx.sl;ajhg wod< fkdjk 
fjk;a fndfyda ,CIK o /f.k hhs'

Wod(r;= fld< j¾KdkaO;dj(fuh X - m%;snoaO ks,Sk wdndOhla jk w;r fï ksid r;= 
iy fld< j¾K fjka lr y÷kd.ekSug wmyiq fõ'
 
ysfuda*S,shdj(fuh X - m%;snoaO ks,Sk wdndOhla jk w;r" reêr leá.eiSug wjYH 
fm%daàk w;=ßka tlla fyda lsysmhla ke;s ùfï ;;a;ajhls' ysfuda*S,shdfjka fmf<k 
mqoa.,hkaf.a reêr leá iE§ug m%udo ùu ksid wk;=rl§ wêlj reêrh jykh ùfï 
wjodkula mj;S'
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X - m%;snoaO cdkj, wdfõKsh

ia;%Ska yd mqreIhka w;r ,sx. m%;snoaO ,CIK fyda cdk fjkia jkafka ia;S%kaf.a XX 
m%fõKso¾Yh;a" mqreIhkaf.a XY m%fõKso¾Yh;a mj;sk neúks' ixfiapkfha §" Ôj úoHd;aul 
cklhka fofokdf.ka u X j¾Kfoay ,eîfuka ia;%S hqla;dKqjla o" ia;S% cklhdf.ka X 
j¾Kfoayh;a" mqreI cklhdf.ka Y j¾Kfoayh;a ,eîfuka mqreI hqla;dKqjla o m%;sM, 
fõ' tksid ia;S%ka ;=< X - m%;snoaO ks,Sk wdndO m%ldYhg m;a jkafka tajdfha iuhq.aul 
m%fõKso¾Yfha § muKs' flfia jqj;a mqreIhkaf.a tla X j¾Kfoayhla muKla iys; ksid 
X - m%;snoaO ks,Sk we,S, mj;skafka tlls' tksid X - m%;snoaO ks,Sk we,S, tlla muKla 
;sîu tjeks wdndO m%ldY ùug m%udKj;a fõ' 

nyqld¾h;dj

we;eï wjia:dj, §" tla cdkhl m%ldYkh ùu tlsfkl yd iïnkaOhla ke;s .;s ,CIK 
rdYshl m%ldYkh ùug n,mdhs' fï ls%hdj,sh nyqld¾h;dj f,i ye¢kafõ'   nyqfrda. 
,laIK iys; isiaála *hsfn%daisia" oEle;s ffi, frda.h jeks we;eï udkj wdfõKsl 
frda. i|yd nyqld¾h we,S, j.lshkq ,efí'

oEle;s ffi, frda.h

r;= reêrdKqj, ysfuda.af<dîka fm%daàkfha fjkia ùula ksid fï frda.h we;s fõ' fï 
;;a;ajh we;sùug ;ks cdkhl úlD;shla fya;= fõ' iuhq.aul ks,Sk mqoa.,hkaf.a 
ish¿u ysfuda.af<dìka oEle;s ffi, m%fNaohg wh;a fõ' by< Wkak;dxYhl Ôj;a jk 
fyda wd;;sfhka fmf<k ñksiqkAf.a reêrh ;=< wvq Tlaiscka m%udKhla wka;¾.; fõ' 
reêrfha we;s wvq Tlaiscka wka;¾.;h uÕska oEle;s ffi, ysfud.af<dìka fm%daàk 
talrdYs lrk w;r" fuuÕska rla;dKqj, oEle;s yevhla we;s fõ' fujeks oEle;s ffi, 
we;eï úg l=vd reêrjdyskS ;=< iuQykh ù tajd wjysr lrk w;r tuÕska foay fldgia 
rdYshl mgl yd wjhjj,g ydks isÿ lrhs' fï ksid jl=.vq wl¾uKH ùu" yD;a wlrKsh" 
f;%dïfndaish wdÈ frda.s ;;a;aj m%;sM, úh yels h' 

isiaála *hsfn%daisia

isiaála *hsfn%daisia hkq idudkH iajNdjhg jvd >klï iy wef,k iq¨ núka jeä 
Yaf,AIau, we;s lrk frda.s ;;a;ajhls' fuys m%;sM,hla f,i w.akHdYh" fmKye,s" wdydr 
Ô¾K ud¾.h iy m%ckl wjhj jeks ia:dkj, Yaf,aIau,h tla/ia ùu ksid fmKye,s 
wdidok" Yajik moaO;sfha ì|jeàï" Ô¾Kh ÿ¾j, ùu iy j| Ndjh wdÈ ;;a;aj we;s 
lrhs'  fuf,i Yaf,aIau,h >klï jkafka ma,diau mg,fha we;s fodaI iys; laf<darhsâ 
kd,sld uÕska wêlj laf<daÍka i%djh lrk neúks' fuf,i ;S¾hla mg, laf<darhsâ 
kd,sld j, fodaI we;s jkafka isiaála - *hsfn%daisia - mdr mg, hdul (CFTR) fm%daàkj, 
m%;sM,hla f,ihs' CFTR cdkfha úlD;shla ksid fuu úlD;s CFTR fm%daàk we;s fõ' 
fuh ffoysl j¾Kfoayj, isÿ jk ks,Sk wdndOhla f,i y÷kd f.k we;' 

wmsm%fõKsh
  
DNA wkql%uh fyda m%fõKsl fla;h yer wfkla idOl uÕska md,kh lrk ksYaÑ; 
,CIKhlg wod< ksYaÑ; rEmdKqo¾Y we;sùu ms<sn`o wOHhkh wmsm%fõKsh f,i ye¢kafõ'

fu;s,SlrKh iy äfu;s,SlrKh tkï j,ao¾Ys DNA wkql%uhlg fu;s,a ldKav tl;= 
lsÍu fyda fu;s,SlrKh jQ DNA wkql%uhlska fu;s,a ldKav bj;a lsÍu uÕska DNA, 
wkql%ufha kshqla,sfhdaghsv úlrKh lsÍu ksid we;eï cdk "ilS%h lsÍu" iy "wlS%h 
lsÍu" ksid fuys § isÿ fõ' by; wyUq wjia:d ;ks DNA wkql%uhlg wod<j fjkia 
úlrKh jQ m%ldYkhla m%;sM, lrhs'
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wmsm%fõKsh m%;sM, jkafka cklhkaf.ka wdfõKs.; jk ix{d fyda mdßißl idOl 
uÕska we;s lrkq ,nk ix{d uÕsks' cklhkaf.a isg cks; mrïmrdj fj; wmsm%fõKsl 
.;s ,CIK wdfõKs.; ùu wmsm%fõKsl wdfõKsh f,i ye¢kafõ' fuh mßirfhka 
,efnk úúO ndysr W;af;acl ksid m%;sj¾;H úh yels h' we;eï wmsm%fõKsl n,mEï 
ksid m%;sM, jk kqiqÿiq cdk m%ldYk ms<sldj,g uÕ mdohs'

Nskafkdakaudoh hkq m%fõKsl fodaI ksid we;s jk udkisl wdndOhlss' we;eï iu ksjqkakqka 
w;=ßka tla whl= muKla Nskafkdakaudofhka fmf<k w;r" wfkla orejd ta frda. ,CIK 
fkdorhs' fuh isÿ jkafka wmsm%fõKsh f,i y÷kajk tl u DNA wkql%uhl isÿ jk 
wdldr foll m%ldYkh ùu ksihs' 

.yk m%fõKsh 

ydä-jhskan¾.a iu;=<s;;dj

.ykhla hï ksYaÑ; ,CIKhlg $cdk m:hg wkqj mßKduh fõ o hkak ;lafiare 
lsÍug ydä - jhskan¾.a iu;=<s;;dj Ndú;d flf¾' .ykhl hï .;s ,CIKhl m%fõKsl 
ieleiau tu cdk m:hg wkqj mßKduh fkdjk úg fkdfjkiaj mj;S' tksid .ykhl 
hï ksYaÑ; jQ .;s ,CIKhlg wod<j Wml<ams; o;a;" ta .ykfhka u ,nd .;a ienE 
o;a; iuÕ ixikaokh l< yelsh' fï o;a; fõ' ixikaokh uÕska" tu .ykh i,lk 
,o .;s ,CIKhlg wod<j mßKduh fõ o fkdfõ o hkak fidhd ne,sh yels fõ'

ydä - jhskan¾.a iu;=<s;;d uQ,O¾uh

mßKduh fkdjk .ykhl we,S, iy m%fõKso¾Y ixLHd; mrïmrdfjka mrïmrdjg 
ksh;j mj;sk nj" 1908 § ì%;dkH cd;sl .Ks;{ Ô' tÉ' ydä iy c¾uka cd;sl Ñls;ail 
ví,sõ' jhskan¾.a úiska fjk fjk u fmkajd fok ,È' j¾;udkfha È' fuh .yk 
m%fõKs úoHdfõ uQ,sl;u ixl<amh f,i i,lk w;r ydä - jhskan¾.a iu;=<s;;d 
uq,O¾uh f,i ye¢kafõ' wkqhd;  mrïmrdj, we,S, ixLHd; iy m%fõKs o¾Y ixLHd; 
fjkia ù we;a ±hs fiùug" .ykhl isÿ l< yels ish¨ uqyqïj,§ ,efnk we,S, ixl<k 
i,lñka mkÜ p;=ri%hla we`Èh yels fõ'

my; WodyrKh uÕska ydä-jhskan¾.a iu;=<s;;dj ms<sn| .Kkh l< yels h'
wiïmQ¾K m%uqL;dj fmkajk j,a u,a Ydl .ykhla tajdfha m%fõKso¾Y ksrEmKh lrñka 
u,aj, j¾Khg wod<j meyeÈ,s rEmdKqo¾Y ork we,S, orhs'

CR we,S,hg iuhq.aul jQ ^CR CR& Ydl r;= j¾Kl ksIamdokh lrk w;r" bka r;= meye;s 
u,a ksmojhs' CW we,S,hg iuhq.aul jQ ^CwCw& Ydlj, iqÿ meye;s u,a ksmojhs' úIu 
hq.aul Ydl ^CR CW& r;= j¾Kl iaj,amhla ksIamdokh lrk w;r" bka frdai meye;s u,a 
ksmojhss'  

u,a 500l .ykhl" CR we,S, 800la o" CW we,S, 200la o mejksKs' by; Ydl 
j¾.fha u,aj, j¾Kh we,S, hq.,la uÕska ks¾Kh jk ksid u,a fm;sj, j¾Kh                               
ksmoùu i|yd u,a 500l we,S, 1000la mj;S' tksid" 

 Ÿ CR we,S, i|yd we,S, ixLHd;h ^p& = 800$1000  = 0'8

 Ÿ CW we,S, i|yd we,S, ixLHd;h ^q& = 200$1000  = 0'2

ckaudKq  wyUq f,i ksmofõ kï äïnhla fyda Y=l%dKqjla CR fyda CW we,S,h ±Íug we;s 
iïNdú;dj" ta .ykh ;=< ta tla tla we,S,hkays ixLHd;hg iudk h' ta wkqj" ´kE u 
äïnhla CR we,S,h ±Íug 80]l yelshdjla o" CW we,S,h ±Íug 20]l yelshdjla o" we;s 
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w;r iEu Y=l%dKqjlg u o fuh wod< fõ'
 

fï mrïmrdfõ ckaudK

B<`. mrïmrdfõ m%fõKs o¾Y

64% CR

CRCR Ydlj,ska

4% Cw

CwCw Ydlj,ska

16% CR

CRCw Ydlj,ska

16% Cw

CRCw Ydlj,ska

80% CR   }  0.8  }  P

20% Cw   }  0.2  }  q

¬  

¬  

}  

}  

rEmh 6'18 ( ydâ - jhskan¾.a uQ,O¾uh 

wyUq ixfiapkfha § ckaudKq ixfhdackh jkafka wyUq f,ihs' tksid iEu m%fõKso¾Y 
ixl<khla u isÿ ùfï iïNdú;dj .Kkh lsÍug .=K lsÍfï kS;sh fhÈh yels h'

ydä-jhskan¾.a iu;=<s;;dj wkqj" hï ,CIKhla ;SrKh jkafka we,S, hq.,lska kï"  
m%fõKs o¾Y ;=kla my; iudkqmd;j,ska olakg ,efnkq we;'

 P2  =  m%uqL iuhq.aulhkaf.a ixLHd;h 
 q2  =  ks,Sk iuhq.aulhkaf.a ixLHd;h
 2pq  =  úIuhq.aulhkaf.a ixLHd;h

CR we,S, folla tlaj .uka lsÍug we;s iïNdú;dj" p x p  = p2  =  0.8 x 0.8  =  0.64
tksid" m%cks;h ;=< CR CR m%fõKs o¾Yh mj;sk m%;sY;h  =  64%
CW we,S, folla tlaj .uka lsÍug we;s iïNdú;dj"  q x q  = q2   =  0.2 x 0.2  =  0.04
tksid" m%cks;h ;=< CW CW m%fõKs o¾Yh mj;sk m%;sY;h    = 4%

CR CW úIuhq.aulhka tlsfklg fjkia l%u follska we;s úh yels h'
Y=l%dKqj CR we,S,h;a" äïnh CW we,S,h;a imhhs kï" 
m%cks;fha CR CW úIuhq.aulhkaf.a m%udKh" p x q  =  0.8 x 0.2   =   0.16   =   16%
äïnh CW we,S,h;a" Y=l%dKqj CR we,S,h;a imhhs kï" 
m%cks;fha CR CW úIuhq.aulhkaf.a m%;sY;h, q x p =  0.2 x 0.8   =   0.16   =   16%
tksid m%cks;h ;=< uq¿ úIuhq.aul m%;sY;h     =  pq +qp   =   2pq   = 0.16 + 0.16   =   
0.32   = 32%
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by; WodyrKfha§ ,eìh yels m%fõKso¾Y we;af;a ;=kla muKs' ydä-jhskan¾.a 
iu;=<s;;djg wjYH ;;a;aj mj;S kï" fï m%fõKs o¾Y ;=fkysu ixLHd;hkaf.a tl;=j 
1 ls' ta ksid ydä-jhskan¾.a iu;=<s;;dfõ' iólrKh my; mßÈ fmkaúh yels h'

  p2  + 2pq + q2  = 1

ydä-jhskan¾.a iu;=<s;;dj i|yd wjYH ;;a;aj
ydä-jhskan¾.a m%fõYh  úia;r lrkafka" my; ;;a;aj imqrd,k" mßKduh fkdjk 
l<ams; .ykhla ms<sn|j h'

1' úlD;s isÿ fkdùu(  úlD;s ksid we,S,j, fjkialï we;s fõ' kshqla,sfhdaghsv 
ksfõIKh" f,damh fyda wdfoaY ùu ksid fuf,i fjkia jQ we,S, we;s fõ' fuh 
kùlrKh jQ cdk lsgqjla we;s ùug uÕ mdohs'

2' wyUq ixjdih isÿùu( jrKh i|yd lsisÿ wkqn,hlska f;drj wyUq f,i wNsckkh 
isÿ fõ' lsÜgq iïnkaO;d we;s taffllhka w;r ixjdih ksid we,S, ixLHd; fjkia 
úh yels h'

3' iajdNdúl jrKh isÿ fkdùu( m%cks;fha ish¨ m%fõKso¾Y Tjqka w;r we;s fjkialï"  
yelshd iy mdßißl ;;a;aj fkdi,ld yßñka m%j¾;kh jk njg n<dfmdfrd;a;= 
fõ' we;eï m%fõKso¾Yj, meje;afï iy m%ckkfha fjkialï we,S, ixLHd; fjkia 
l< yels h'

4' .ykfha úYd,;ajh b;d wêl ùu( m%udKfhka l=vd .ykhl" we;eï m%fõKso¾Y 
urKh fyda j|Ndjh ksid w;=reoka úh yels h' ta ksid .ykfha úYd,;ajh jeä jk 
;rug ydä-jhskan¾.a iu;=<s;;dj mj;ajd .ekSug o odhl fõ'

5' wd.uk fyda ú.uk isÿ fkdùu( .ykhg we;=<;a jk iy .ykfhkaa bj;aj hk 
taffllhka ksid mj;sk cdk bj;a ùula iy kj cdk tl;= ùula isÿ úh yels h' 
fuh cdk .,kh f,i y÷kajkq ,nk w;r" fï ksid we,S, ixLHd; fjkia úh 
yels h'

iajdNdúlj fndfyda .yk" tajdfha ksYaÑ; m%fõKsl m:j, § yer ydä-jhskan¾.a 
iu;=<s;;dfjka wm.ukh fõ'

fifuka mßKduh jk .yk o ydä-jhskan¾.a iu;=<s;;dfjka úYd, f,i wm.ukh 
fkdjk ksid tajd mßKduh fkdjk .yk f,i Wml<amkh lrhs'

cdk ixLHd;fhys fjkia ùu yd mßKduh

mrïmrd .Kkdjla Tiafia we,S, ^cdk& ixLHd;j, isÿ jk fjkialï uÕska mßKduh 
meyeÈ,s l< yelsh' cdk ixLHd;fhys isÿ jk fjkialï uÕska úfYaIs; mdßißl 
ksfla;khla i|yd b;d fyd`Èka wkqj¾;kh ùu úfYaI mßKduh fõ'

.ykh ;=< m%fõKsl m%fNaok" mßKduh i|yd uÕ mdohs' úlD;s uÕska kj we,S, 
ks¾udKh lrkq ,nk w;r" m¾hgk uÕska tajd .ykhg we;=<;a lr m%fNaok jeä lrhs' 
miqj iajdNdúl jrKh uÕska Tjqkaf.a rEmdKqo¾Y úúO;ajh u; mokïj jvd;a fyd¢ka 
wkqj¾;h jQ taffllhka f;dard .efkk w;r" bka .ykh mßKduhg ,la fõ' fuys 
m%;sM,hla f,i mßKdufhka miq" mßKduh ùug fmr ;snQ wkqj¾;s; uÜgu idfmaCIj 
b;d by< wkqj¾;s; uÜgula iys; .ykhla we;s fõ' 
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fï ixl<amh tx.,ka;fha ld¾ólrK iufha Ôj;a jQ Peppered i,nhkaf.a mßKduh 
uÕska meyeÈ,s l< yelsh' fï i,nhkaf.a foay j¾Kh u; mokïj ;o meye;s iy <d 
meye;s f,i rEmdKqo¾Y úp,H folla mej;=ks' uOH tx.,ka;fha ld¾ñlrKhg fmr <d 
meye;s we,S,h ork i,nfhda jvd;a nyq, jQy' <d meye;s i,nhkag iqÿ meye;s fmd;a; 
iys; Ydl w;r ieÕúh yels ksid" w÷re meye;s i<Uhkag jvd iqÿ meye;s i,nhkag 
l=re,a,kaf.a úf<damkhg ,la ùu j<lajd.; yels úh'

ld¾ólrKh;a iuÕ ckkh jQ ¥Il ksid" <d meye;s Ydl w÷re meye;s úh' fï ksid <d 
meye;s i,nhka úf<damSh;djg ksrdjrKh jQ  w;r bka Tjqkaf.a ixLHdj o wvq úh' fuys 
m%;sM,hla f,i <d meye;s we,S,hkaf.a nyq,;dj wvq úh' w÷re meye;s i,nhkag w÷re 
meye jQ Ydl u; jvd;a fyd¢ka fõYdka;rh úh yels ksid úf<damsl mCISkaf.a wdydrhg 
,la ùu j<lajd .; yels neúka w÷re meye;s we,S,h w;s m%uqL;r úh' cdk ixLHd; j, 
we;s jQ fjki ksid ta .ykh by< wkqj¾;s uÜgulg mßKduh úh ^tkï <d meye;s 
we,S, ixLHd;h wvq jQ w;r" ;o meye;s we,S, ixLHd;h jeä úh&'

Ydl yd i;a;aj wNsckkh

wÈka jir 8000lg fyda 10"000lg muK fmr lDIsl¾udka;fha wdrïNhla iuÕ Ydlj, 
yd i;=kaf.a m%ckkhg yd m%fõKsl ieleiaug ñksid ueÈy;a ù we;' uq,a ld,Sk f.dùyq 
b;d fyd| fmkqula we;s Ydl yd îc B<Õ R;=fõ § j.d lsÍu msKsi wdrlaIdlr .;ay' 
tf,iska u b;d fyd| f.dúm< i;=ka w;r ixjdih isÿ ùug bv yer Tjqka i;= wNsu; 
.;s ,CIK iqrCIs; lsÍu yd jeä ÈhqKq lsÍu isÿ lr .kakd ,È'
 
Ydlj, yd i;=kaf.a m%ckkhg ñksid ueÈy;a ùu ksid jrKSh ixjdihg muKla wjia:dj 
i,id foñka jeäÈhqKq l< ,CIK iys; cks;hka ksmojd .ekSu wNsckkh ^iajdNdúl 
m%ckkhg tfrysj& f,i y÷kajkq ,efí'
 
m%fõKs úoHdj ms<sn| fyd| wjfndAOhla ,eîfuka miq" Ydl yd i;a;aj wNsckkh isÿ 
lrkakka Ydlhl fyda i;a;ajfhl=f.a cdk ms<sn| ;uka i;= ±kqu Wmfhda.s lr .ksñka 
úYsIag wNsu; .;s ,CIK ork Ydl fyda i;=ka f;dard f.k wNsckkhg ,la lsÍfuka 
jeä ÈhqKq lrk ,o Ydl fyda i;a;aj m%fNao ksmojk ,È' 

fNda. Ydlj, fõ.j;a j¾Okh" jeä wiajekak" m<sfndaOlhkag yd frda.j,g we;s 
m%;sfrdaë;dj" fNda. Ydlj, m%udKfhka úYd, îc fyda jvd;a meKs rie;s M," ifï 
j¾Kh yd rgd" i;=kaf.a frdau fyda msydgq wdÈ f;dard .;a ,CIK ie,l+ úg jk.; 
{d;Skag idfmaCIj .DydYs%;lrKh lrk ,o úfYAIj, b;d úiauhckl fjkialï isÿ 
lr ;sfí'

Ydl yd i;a;aj wNsckkfha jeo.;alu

wNsckk jevigykaj, § Ydl yd i;=kaf.a Wm ,CIK" jHQyh yd ixhq;sh ñksidg jvd;a 
m%fhdackj;A jk wdldrhg ms<sfh, lsÍu i|yd fufyhjkq ,efí' my; idlÉPd lr 
we;s mßÈ Ydl yd i;a;aj wNsckkh uÕska f,dallDIs wd¾Ólh flfrys jeo.;a n,mEï 
isÿ lr we;'

f,dalfha ñksia yd i;a;aj wdydrj, .=Kd;aul wjYH;d ms<sn| wjOdkh fhduq lsÍug

f,dal ck.ykfhka" ñ,shk 200la muK orejka o we;=¿j ñ,shk 800l muK ck;djla 
ukaofmdaIKfhka yd ta wdYs%; fi!LH .eg¨j,ska fmf<k nj .Kkh lr we;' wdydrj, 
fmdaIK ;;a;ajh jeä ÈhqKq lsÍu uÕska wdydrfha jákdlu by< kexùug Ydl yd 
i;a;aj wNsckkh Wmldß fõ'
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Wod( f,dalfha jvd;au mq¿,a f,i Ndú;hg .efkk m%Odk wdydrhla jk iy,aj, 
w;HdjYH úgñka rdYshla wka;¾.; fkdfõ'

m%Odk wdydr fNda. wdYs%;j yuq jk ;j;a m%Odk .eg¨jla kï tajdfha we;eï úI øjH 
mej;Suhs'  Wod( we;eï w, j¾.j, ̂yams& we,afldf<dhsv" uCoafCodlaldj, ihkhsâ ckl 
.ä fldihsv" udIfNda. j, ^msh<s fNda.& á%maiSka ksfIaOl" w¾;dm,aj, iafgfrdhsvuh 
we,afldf<dhsv wdÈh wka;¾.; fõ' fujeks úI ix>gl wvq lr lEug jvd;a wdrCIs; 
;;a;ajhg tajd m;a lsÍu i|yd Ydl wNsckkh m%fhdackj;a fõ' we;eï Ydl ksIamdok 
ÔrKhg jvd;a myiq ;;a;ajhg m;a lsÍu i|yd o Ydl wNsckkh m%fhdackj;a fõ' 
WodyrKhla jYfhka Ydl øjHhkays ,s.akSka wêlj wka;¾.; ùu ksid i;a;aj wdydr 
f,i tajdfha jákdlu wvq ù we;' wNsckk l%u Ys,am Ndú; lsÍu uÕska fï .eg¨j  
uÕ yrjd .ekSug yels fõ' 

j¾Okh jk f,dal ck.ykh i|yd wjYH wdydr iemhSu ms<sn| wjOdkh fhduq lsÍug
 
bÈß oYl ;=k ;=<§ ì,shk ;=kl w;sf¾l ck.ykhla f,dalck.ykhg tl;= fõ hehs 
wfmaCId lrkq ,efí' f,dal ck.yk j¾Okh;a iuÕ jeä jk wjYH;djhg .e,fmk 
mßÈ f,dal wdydr iïmdokh mq¿,a l< hq;=h' tfia kuq;a j.d l< yels ìï m%udKh ysÕ 
ùu ksid wvq ìï m%udKhl jeä wdydr m%udKhla ksIamdokh lsÍug isÿ ù we;' fï ksid 
jeä ÈhqKq lrk ,o yd jeä wiajekakla ,ndfok Ydl yd i;a;aj m%fNaoj, wjYH;djh 
we;s fõ' Bg m%;spdr f,i Ydl wNsckkh uÕska idudkH iy,aj,g jvd 50] l jeä 
wiajekakla ,ndfok iqmsß iy,a" idudkH ;sßÕ=j,g jvd 20]-40] l jeä wiajekakla 
,ndfok iqmsß ;sßÕ=" by< wiajekakla ,ndfok nvbßÕ= yd fidahd fndaxÑ m%fNao ksmojd 
we;' jir .Kkdjla ;siafia jrK wNsckk l%u Ys,am iqmÍCIdldßj Wmfhda.s lr .ksñka 
uia yd lsßj, iuia; ksIAmdokh ie,lsh hq;= uÜgñka by< kxjd we;'

mdßißl wd;;sj,g wkqj¾;kh ùfï wjYH;dj

fNda. wiajekak flfrys ld,.=Ksl yd mdxY= ;;a;aj uÕska m%Odk n,mEula isÿ lrhs' 
ld,.=Ksl fjkialï yd f.da,Sh WKqiqï ùu wdÈh uÕska fNda. ksIamdokhg wod< mßirh 
fjkia lsÍu i|yd hï m%udKhla j. lshkq ,efí ^Wod( f<dalfha we;eï m%foaY jvd;a 
úh<s ù we;s w;r we;eï m%foaY jvd;a ,jKdêl ù we;&' 

wdydr i|yd we;s jeä jk b,a¨ug iß,k mßÈ" wys;lr ;;a;ajhkag Tfrd;a;= fok kj 
j.d m%fNao ìys lr .; hq;= h' WodyrKhla f,i( ksIamdok msßirfha mj;sk úúOdldr 
ffcj mSvdjkag ^frda. yd lDñ m<sfndaOlhska& yd fjk;a wffcj mSvdjkag ^,jK" 
kshÕ" ;dmh"is;,& m%;sfrdaë kj Ydl wdldr ksmoùu w;HdjYH fõ' Bg ms<shï jYfhka 
m%fõKslj úlrKh lrk ,o m<sfndaOhkag Tfrd;a;= fok BT úI ork" nvbßÕ=" mq¨ka" 
w¾;dm,a" ,jK;djg Tfrd;a;= fok ù m%fNao" iS;,g m%;sfrdaë ÿïfld<" w¾;dm,a yd 
iafg%dafnß m%fNao j¾;udkfha lDIsl¾udka;h i;=j mj;S' ;j o úúOdldr wNsckk 
l%u Ys,am uÕska frda.ldrlhkag tfrys m%;sYla;sh jeäÈhqKq lrk ,o fNda. Ydl yd 
f.dúm< i;=ka ^t< yrla" W!rka" neg¿jka" t¿jka jeks& ksmojd we;'

ld¾ñl iy wfkl=;a ksñ-mdßfNda.sl wjYH;d imqrd,Sug

lsishï wdydruh whs;uhl rih fyda fmdaIKSh jeo.;alu ms<sn| fkdi,lñka tys 
jhkh" j¾Kh iy ixhq;sh u; mokïj mdßfNda.slhka i;= fjkia jQ wjYH;d we;' tl 
u wdydrh flfrys we;s fujeks úúOdldr jQ wjYH;d j¾;udkfha § wNsckk ls%hdj,s 
yryd imqrd.; yels h' WodyrKhla f,i(w¾;dm,a hkq wdydrhg iy ld¾ñl ksIAmdok 
i|yd fhdod .kakd nyqld¾h fNda.hls' wNsckkh isÿlrkAkka úiska ms,siaiSug" msiSug" 
ne§ug ^ysudhs;&" fm;s$len,s lsÍug yd msá i|yd úúOdldr m%fNao ksmojd we;' fï 
j.d m%fNao tajdfha ;ru" úYsIag .=re;ajh iy iSks wka;¾.;h wdÈh ksid wfkla 
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ksIamdok w;ßka fjkia fõ' wêl WIaK;ajh hgf;a iSks leru,a njg m;a ù neÿï iy 
fm;s$len,sj, wm%ikak ÿUqre meyehla we;s lrk ksid wêl iSks wka;¾.;h neÿï iy 
fm;s$len,s i|yd kqiqÿiq fõ' fï wdldrhg ñÈ" flduvq iy iafg%dafnß wdÈ îc rys; 
m,;=re i|yd fuka u f;,a rys; uia i|yd o by< b,ä ula iys; h' fï wka; mßYS,l 
(end-users) wjYH;d u; mokïj jákdlula tla l< ksIAmdok i;a;aj yd Ydl wNsckk 
l%ufõo fhdod .ksñka idod .; yels h'

fi!kao¾hd;aul jákdlï iys; i;a;aj yd Ydl úfYaI jeäÈhqKq lsÍug 

w,xlrK iy iqr;,a i;a;aj l¾udka;j, § fuka u WoHdk úoHdfõ § o fi!kao¾hd;aul 
nj m%Odk;ajhla Wiq,hs' Ydl wNsckkh fhdod f.k isÿ lrk u,a yd m;%j, kj j¾K" 
úúO ;ru iy wdl¾IKSh yev ork kj m%fNao jeä ÈhqKq lsÍu wdÈh u; w,xlrK Ydl 
l¾udka;h mokï ù we;'

iqr;,a i;=ka iïnkaOj o kjH;dj fidhd .ekSu i|yd fuf,iska u fm,Uùula we;' 
j¾;udkfha §" rEm úoHd;aul ,CIK iy lD;Hd;aul yelshd i|yd isÿ lrk jrKSh 
wNsckkh ksid iqkL j¾. 400la muK we;s lsÍu fya;=fjka iqkLhka mDÓúh u; isák 
jeä u úúO;ajhla iys; úfYaIh njg m;aj we;'

óg wu;rj ydjqkaf.a j¾. 50lg wdikak ixLHdjla o" l=re¨ m%fNao w;súYd, ixLHdjla 
o" mq¿,a mrdihl úys§ hk úis;=re u;aiHhkao ksmojd ;sfí' 

wNsckk Ys,am l%u

jeäÈhqKq l< ,CIK iys; kj m%fNao iE§u i|yd Ydl yd i;a;aj wNsckkh isÿ lrkakka 
úiska Ys,amSh l%u .Kkdjla fhdod .kq ,efí' fï Ys,amSh l%u /ila Y;j¾I .Kkdjla 
mqrd id¾:lj m%.=K lr we;af;a Bg mdol jQ m%fõKs úoHdj ms<sn| lsisÿ ±kqulska o 
f;drj h' my;ska úia;r lr we;af;a fuf,i lDIs l¾udka;fha § yd f.dú;efka § we;s 
ù we;s iqúfYaI j¾Okhkag n,mdk idïm%odhsl wNsckk Ys,amSh l%u lsysmhls'

lD;s%u jrKh
fuh ffcj ;dCIKfõofha mQ¾j wdldrh jk w;r" ñksid úiska jir oyia .Kkla mqrd 
fhdodf.k we;' úfYaIs; .;s ,CIK ork Ydl yd i;=ka f;dardf.k wNsckkh lsÍfuka 
tu wNsu; .;s,CIK B<Õ mrïmrdj fj; iïfm%aIKh lsÍfuka Wiia ,laIK iys; kj 
m%fNao ksmoùu isÿ lrk jrKSh wNsckk l%shdj,shls' cdk bxðfkare úoHdj jeks jvd;a 
kùk ;dCIKsl l%u fidhd .ekSug fmr Ydl yd i;a;aj ksIamdok jeäÈhqKq lsÍu msKsi 
fï l%ufõo uÕska lDIs l¾udka;h u; úYd, n,mEula we;s ù we;'

wNsu; ,CIKj,g wod<j m%fNaok mej;Su lD;s%u jrKfhys m<uq wjYH;djhhs' wNsu; 
m%fNaok iys; .yKhla jrla y÷kd .;a miq" wNsu; ,CIKh fyd¢ka u fmkajk 
taffllhd f;dard .efka'

Wod( Ydlj, M,j, m%udKh f;aÍfï §" wNsckk ls%hdj,sh i|yd úYd, u M, ork Ydl 
muKla f;dard .kakd w;r" .ykfha b;sß Ydl m%;slafIam fyda bj;a lrkq ,efí' f;dard 
.;a taffllhkaf.a m%cks;h ;jÿrg;a j¾Okh ùug i,iajd kej; wNsu; ,CIK mj;S 
±hs fidhd n,kq ,efí' we;eï úg fï l%shdj,sh mrïmrd .Kkdjla mqrd fyd| u wNsu; 
,CIK iys; taldldr Ydl .ykhla ,efnk f;la kej; kej;;a isÿ lrkq ,efí'

f;dard .;a taffllhka .=Kkh lsÍu yd wkql%ñl jrKh wjidkfha § wNsu; ,laIK 
ork kj taldldr fNda. m%fNaohla ksIamdokh fõ'
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jrKSh wNsckkfha jdish jkafka iajdNdúl jrK ls%hdj,sh fhdod .;a;o" Rcq wëCIKh 
hgf;a b;d mßiaiñka wNsu; .;s ,CIK ork f;dard .;a i;=ka fyda Ydl Ndú; lsÍuhs' 
ñksidg ydksodhl úNjhla iys; m%fõKsl úlrKh lsÍï fyda wfkl=;a n,mEïj, fuka 
ñksidg ydkslr ùfï úNjh fyda Ydlhg fyda i;a;ajhdg we;s wjodkï iy.;Ndjh o 
fndfyda ÿrg wvq h'
 
by< u wiajekakla ,nd fok Ydl ,nd.ekSu i|yd bßÕ= iy ;sßÕ= wdÈ fNda. fndfyda 
úg jrKSh wNsckkhg ,la lrhs' by< fmdAIK ;;a;ajhla iys; wdydr m%Nj ksIamdokh 
i|yd wNsckkh lsÍug" by< fm%daàk iy wvq fïo m%;sY;hka wka;¾.; i;=ka fuka u 
by< fmdaIK jákdlï iys; Ydl o fhdod .kq ,efí'

Bg wu;rj jrKSh wNsckkfha §" we;eï i;=kaf.a iy Ydlj, mj;sk frda.j,g wvq 
m%;sfrdAê;djla ;sîu jeks wNsu; fkdjk .;s ,CIK id¾:lj bj;a lr we;' flfia 
jqj;a" i;=ka w;r isÿ lrk jrKSh wNsckkfha § fï ls%hdj,sh isÿ ùug È.= ld,hla .; 
úh yels h' WodyrKhla f,i wYajhka wNsckkfha §" wNsu; .;s ,laIK ork kshñ; 
;;ajfha kj j¾.hlaa ia:dms; lsÍu msKsi kj cks;hka ksmoùu i|yd mrïmrd 7l 
wkql%uhla .;fõ' ñka meyeÈ,s jkafka ta wNsu; ,CIK i;a;ajhl=f.a mokï ixrpl 
njg m;a ùug jir 25-50l ld,hla .;s úh yels njhs'

wka;rdNsckkh iy ìysckkh

wka;rdNsckkh

m%fõKslj iudk tafflhka w;r wNsckkh lsÍu wka;rdNsckkh f,i ye¢kafõ' Ydl 
wNsckkh isÿ lrkakka w;r wka;rdNsckkfha hk fhÿu fndfyda úg Ndú; jkafka 
iajhxfiapkh hkak w¾:j;a lsÍughs' tkï hï mqIamhla tu mqIamfha u fyda ta Ydlfha u 
we;s fjk;a mqIamhl mrd. iu. ixfiaphhs' tl mrïmrdjlg miq Bg uq¿ukska u iudk 
jQ tkï iydNsckk m%fNaohka ksmoùug fuh isÿ lrhs' ;sß`.=" ́ Üi" nd¾,s" ÿïfld< jeks 
fNda. /ila ksIamdokh lrkafka mßÑ; f,i iajhxixfiapkh l< îc Ndú;fhks'

flfia jqj;a" i;a;aj ixfiapkfha § wka;rdNsckkh hk fhÿu Ndú;d lrkafka <`.ska 
{d;s iïnkaO;d fmkajk taffllhka w;r ixjdih fmkaùuhs' 

WÈ( fNda. Ydl yd f.dúm< i;=kaf.a wka;rdNsckkh u`.ska wNsu; ,laIK ixrlaIKh 
lrñka u wjYH wdldrh ;=< talSh;ajhla we;s lrhs' lDIsl¾udka;fha § fuka u m¾fhaIK 
i|yd o wjYH kquqyqï fm< ksIamdokh lsÍug wka;rdNsckh fhdod .kS'

kHdhhla f,i wka;rdNsckkh u`.ska iuhq.aul;dj by< kxjk w;r" fuf,i 
úIuhq.ulhka ;=< ie`.ù mej;sh yels ydksodhl ks,Sk cdk biau;= lr .kS' wLKavj 
wka;rdNsckk lsÍu u`.ska .kkfha m%fõKsl fhda.H;dj wvqfõ' tys m%;sM,hla f,i 
Tjqkaf.a M,odhs;dj u; wys;lr n,mEï we;s ù iNdNsckk .ykh ;=< m%fõKsl 
wdndOj, meje;au o by< hd yelshs' wka;rdNsckkfha m%;sM,hla f,i hï .ykhl m%fõksl 
fhda.H;dj wvq ùfï ixisoaêh wka;rdNsckk wjmd;h f,i ye¢kafõ'

flfia jqj;a lDIsl¾udka;fha § iy i;a;aj md,kfha § isÿ lrkq ,nk wka;rdNsckkhkays § 
yels ;dla ÿrg jdisodhl n,mEï we;s lr .kS' fuh ;yjqre lsÍug wkd.; wNsckkhkays 
§" wNsu; úfYaIs; ,laIKh ork" wfkl=;a iDkd;aul ,laIK fkdorK cks;hska 
muKla Ndú;d lrkq we;' m%cks;fha isák iDKd;aul ,laIK iys; taffllhska 
bj;a lsÍu fyda kej; wNsckkhg ,la fkdlsÍu isÿ lrhs' fuf,i lDIsl¾udka;fha § 
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wka;rdNsckkh Ndú;d lsÍu iqmsß cdk talrdYS ùug Wmldr fõ'

ìysckkh

fjkia j¾.hkag wh;a Ydl fyda i;=ka tlsfkl yd ixjdi lsÍu ìysckkh fyda uqyqï 
wNsckkh f,i ye¢kafõ' fï ksid úfoaYSh cklhl= i;= foaYSh cklhd ;=< 
ke;s wNsu; ,laIK m%cks;shg iïfm%aIKh lsÍug bv i,ihs' WodyrKhla f,i i;a;aj 
wNsckkh isÿ lrkakka úiska lsß iy udxi ksIamdokj, Wiia nj jeä lsÍu i|yd uqyqï 
wNsckkh isÿlrhs' bka§h .jhskaf.a Zebu  j¾.h iy fjk;a .jhska" úfoaYSh .j j¾. jk 
Holstein,Fresian, Brown Swiss iy Jersey bulls .jhska iu. fyda Tjqkaf.a Y=l%dKq iu. 
uqyqï lsÍfuka m%ck;sfha lsß ksIamdokh jeä lrhs' tf,ig u bß`.= iy lxid jeks fNda. 
Ydl idudkHfhka mr ixfiapkh lrhs'

fouqyqïlrKh

tl u úfYaIhlg wh;a m%fõKsl iïnkaO;d fkdue;s (genetically unrelated) kquqyqï 
wNsckk Ydl fyda i;=ka w;r ixjdih  lsÍu fouqyqïlrKh fyda ìysuqïlrKh f,i 
ye¢kafõ'

idudkHfhka fuh isÿ lrkafka lsisÿ cklhl=f.a mrïmrd 4-6 olajd fm<mf;ys fmdÿ 
mQ¾jchka rys; Ydl yd i;=ka iu`.hs' fujeks ixjdihl § ,efnk cks;hd fouqyqïlrKh 
f,i y÷kajk w;r" cks;hd ia:dhs <dlaIKsl iy fouqyqï Èßh orhs' cklhkag jvd 
fouqyqï Ôùkaf.a ;ru" j¾Ok fõ.h ire Ndjh iy wiajekak jeks <dlaIKslj, 
jeä ÈhqKq ùu fouqyqï Èßh tkï úIu Èßh f,i ye¢kafõ'

Ydl yd i;a;aj wNsckkh isÿlrkakka fouqyqï Èßh ,nd.kafka ksYaÑ; wNsu; úfYaIs; 
,CIK  ork fjkia i;HdNsckl jQ fm< folla ixjdihg ,la lsÍfuks' idudkHfhka m<uq 
mrïmrdfõ cklhka fofokdf.a u wNsu; ,laIK fyd| ñïula fmkajhs' flfia jqj;a" fï fou-
qyqï cks;hska tlsfkl yd ixjdih l< úg fï fouqyqï Èßh wvq úh yels hs' tksid kquqyqï ckl 
fm< kv;a;= l< hq;= w;r" iEu kj fNda.hla fyda wNsu; lKavdhula ksmoùu i|yd cklh-
ka w;r fouqyqï isÿ l< hq;= h' Ydl wNsckkfha § fouqyqï Ôùka ksmoùu msksi jir .Kkdjla 
;siafia iQodkï lr kquqyqï fm< ks¾udKh lsÍu yd wLKavj kv;a;= lsÍu isÿ l< hq;= h' 
túg jd¾Islj F

1
 fouqyqï îc wiajekak f,i .; yels jqj o tajdfha ñ, wêlh' tfy;a 

fouqyqï îc u`.ska lDIsld¾ñl M,odhs;dj flfrys úYd, n,mEula we;s lr we;' 
j¾;udkfha § ish¨u bß`.= iy 50%la ù fouqyqï Ydl fõ' wefußld tlai;a ckmofha mq¿,aj me;s-
reKq bß`.= fouqyqï Ydlj,;a" tys idudkH 1930 § muK wlalrhg nqi,a 35 isg 1990 .Kkaj, § 
wlalrhg nqi,a 115 muK f;la jeä ù we;' f<dalfha we;s lsisÿ m%uqL fNda.hlg fujeks id¾:l 
wiajekaklg wdikak ùugj;a yels ù ke;'

fndfyda ckms%h t<j¿ fyda úis;=re Ydlj, j.d m%fNao fouqyqï Ydl fõ' miq.sh oYl 
fol mqrd ksj¾;k t<j¿ wNsckkh lrkakka úiska jeäÈhqKq lrk ,o ,laIk ms<sn| 
b;d meyeÈ,s ld¾hidOkhla isÿ lr ;sfí'

 Ÿ M,odfõ j¾Okh - fouqyqï Ôùka Tjqkaf.a jeä ÈhqKq l< Èßh"  wdfõKsl frda. 
flfrys jeä ÈhqKq l< m%;sfrdaë;djh" mSvdldÍ ;;aj hgf;ao M, yg.ekaùfï jeä 
ÈhqKq l< yelshdj iy by< cdhd$mqx mqIam wkqmd; jeks ,CIK ksid idïm%odhsl 
i;HdNsckk ^wka;rdNsckk& m%fNaoj,g jvd 50] - 100] l muK jdis w;alr fohs'
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 Ÿ §¾> j¾Ok R;=j - foaYSh i;HdNsckk m%fNaoj,g jvd Èk 15 lg muK fmr 
fouqyqï cks;hska mßK; fõ' fndfyda fNda. i|yd" mSvdldÍ ;;aj hgf;a tajdfha 
i;HdNsckk Ydlj,g idfmaCIj fouqyqï Ydl j, jdish jvd;a meyeÈ,sj ±l.; 
yelsh'

 Ÿ ;;ajh jeä ÈhqKq ùu - fouqyqï Ôùkaf.a ksIamdÈ;fha ;;ajh fndfyda ÿrg talldß 
yd Wiia uÜgul mj;ajd .ekSu ;yjqre lsÍug yels ù we;' ñka woyia jkafka 
mßfNdackfha ;;ajh j¾Okh ù ;sîuhs' ^Wod ( w¨ mqyq,a- wax gourd j, >k udxY," 
flduvqj, crispy jhkh&

wka;(úfYaI wNsckkh

fuys§ fjk;a úfYAIj,g wh;a mqx yd cdhd Ôùka w;r ixjdih isÿjk w;r fuh 
wka;(úfYaI uqyqï f,io ye¢kafõ' fujeks ixjdihlska ,efnk m%cks;h idudkHfhka 
ckl úfYAI folgu jvd fjkia jk w;r ire" w¾O f,i ire fyda ksire úh yelsh' 

i;a;ajhskag jvd Ydl jvd;a nyq,j iy id¾:lj fouqyqïlrKh fõ' imqIam Ydlj, f¾Kq mq¿,aj 
jHdma; jk ksid úfYaIdka;r wNsckkj,g bv i,iñka fjk;a úfYaIj, u,a u;o m;s; úh 
yelsh' Ydl wdldr i;a;aj wdldr j,g jvd wvq ier njlska hq;=j md,kh lrk ksid" Ydl 
fouqyqï Ôúfhl=f.a w;rueÈ wdldr ldhsl úoHd;aulj id¾:l ùfï yelshdj jeäh'

úfYaIdka;r fouqyqï Ôùka fndfyda úg u j| ksid fyda hï fjk;a fya;=jla ksid ckl úfYaI 
iuÕ wka;rdNsckkh l< fkdyels h' wjia:dkql+,j j| úfYaIdka;r fouqyqï cks;hkaf.a 
j¾Kfoay lÜg,h fo.=K ùu ksid ire p;=¾.=Klhka ^j¾Kfoay lÜg, y;rla iys;& njg o 
m;a úh yels h' 

Wod( ñksiqka j¾;udkfha Ndú; lrk mdka msá hkq ire Iâ.=Klhka ^j¾Kfoay lÜg, 6la 
iys;& iE§u i|yd iEu fouqyqïlrKhl § u j¾Kfoay fo.=K lr isÿ lrk fouqyqïlrK hq.,l 
m%;sM,hls' fujeks wjia:djl § fouqyqï Ôùka cklhka fofokdg u jvd fjkia ,laIK iys; 
kj úfYAIhla njg m;a úh yels h' ;rñka iy m%ckl úNjfhka tla cklfhl= fyda cklhka 
lsysmfokl= blaujd hEug fouqyqïlrKh Ndú; lrk úg §" fNda. M,odj úiauhckl f,i 
jeä fõ'

Wod(  boysenberries (Rubus ursinus X Rubus idaeus) ksmojd we;af;a le,sf*dakshdfõ Knott’s 
berry f.dúml § h' fïjd Black berry (Rubus fruticosus)” hqfrdamSh Raspberries (Rubus idaeus) 
iy Loganberry (Rubus X loganobaccus) w;r uqyqï tl;=jl m%;sM,hls'

m<sfndaO iy frda. m%;sfrdaë;dj we;s lsÍug iajdNdúlj we;s jk uQ<dY%h iy m,;=rej, ;;a;ajh 
jeä ÈhqKq lrk ixrpl wdÈh ckl ma<diauh ;=< wka;¾.; ùu ksid m,;=re fNda. rdYshla 
i|yd úfYaIdka;r uqyqïj, Ndú;h jeä fjñka mj;S' 

Wod( Malus X  asiatica iy Malus pumifolia úfYaI uÕska idok ,o Malus X domestica fouqyqï 
wem,a úfYAIh uÕska YS; R;=fõ § oDV Ndjh j¾Okh lr we;' 

flfia jqj;a i;=ka w;=ßka úfYaI lsysmhlg úfYaIdka;r wNsckkh iSud lr we;' fï i|yd 
idudkH WodyrK f,i fldg¿jd ^nQrejd X fj<U w;r& Hinny  ^wYajhd X nQrefok w;r& iy 
Liger  ^isxyhd X fldá fèkqj w;r& wdÈh wh;a fõ' fldg¿jka yd Hinnies w;ßka cklhka 
wh;a jk fmdÿ .Kh Equus jk w;r Ligar f.a th Panthera fõ'

wfkl=;a WodyrK( iSn%djka iy nQrejka w;r uqyqñka Zonkey kï cks;hka we;s ùu iSn%djka iy 
wYajhka w;r uqyqñka Zorse kï cks;hka we;s ùu' fï uqyqñka ,efnk cks;hka mßK; úh 
yels jqj o ls%hdldß ckaudKq we;s fkd fõ' úfYaI fol fjkia j¾Kfoay ixLHd ±Íu o j|Ndjhg 
fya;= úh yels h'
Wod( nQrefjda j¾Kfoay 62la o" wYajfhda 64la or;s' 
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wNsckk l%ufõohkays m%fõKs úoHd;aul uQ,O¾u

Ydl yd i;a;aj wNsckkfha wdrïNfha isg u fï m%fõKs úoHd;aul ixl<am ms<sn| ±kqula we;sj 
fyda ke;sj f.dùyq fï uQ,O¾u Ndú; l<y' j¾;udkfha § i;a;aj yd Ydl wNsckkh i|yd 
jvd;a mq¿,aj fhdod .kakd m%fõKs úoHd;aul uQ,O¾u ;=kla my;ska úia;r lr we;' 

nyq.=K;dj

iEu ffi,Sh kHIaáhl u iuia; iucd; j¾Kfoay lÜg, hq.,lg jvd olakg ,eîu nyq.=K;dj 
f,i ye¢kafõ' fuh Ydl wNsckkfha § mq¿,aj Ndú; lrk uQ,O¾uhls' Ydl ;=< m%;s-wkQkk 
fld,aÑiSka kï øjH uÕska lD;%suj nyq.=K;dj fm%arKh l< yels h'

Ydl wNsckkfha § fhdod.kakd nyq.=K;dfõ jvd;a jeo.;a m%;sM,hla jkafka cdkhl msgm;a 
rdYshla ;sîu ksid Ydl bkaøshhkaf.a j¾Okh jeä ùuhs' fuh gigas wdprKh f,io y÷kajhs' 
tksid nyq.=K taffllhkaf.a uq,a" m;" tubercles, M," u,a iy îc wdÈh Tjqkaf.a oaú.=Klhkag 
idfmaCIj úYd, úh yels h' nyq.=K Ydl tajdfha oaú.=Klhkag idfmaCIj wvq j¾Ok fõ.hla 
;sîu iy m%udo ù fyda È.= ld,hla mqrd u,a ±Íu jeks ,CIK ork w;r fï ,CIK w,xlrK 
lghq;= i|yd isÿ lrk wNsckkj, § wNsu; ,CIK fõ'
 
Bg wu;rj nyq.=K;djh fya;=fjka W!kk úNdckfha § isÿ jk fodaI ksid ire Ndjh wvq ùu 
isÿ jk w;r bka ;s%.=K flduvq jeks îc rys; m%fNao we;s fõ' tfia .=Kl uÜgïj, fjkialï 
ksid úfYAI folla w;r uqyqï lsÍu wid¾:l jQ úg Tjqka w;r cdk iïfma%IKhg md,ula f,i 
nyq.=Klhka Ndú; l< yels h'

;jo w¨;ska ksmojk ,o fouqyqï j| Ôúhl=f.a ðfkdauh fo.=K ùu ksid ta Ôúhdf.a ire Ndjh 
kej; we;s fõ'
 
ðfkdau w;sßla;h ^jeä jQ .=Kl;dj ksid w;sf¾l cdk msgm;a ±Íu& ksid w;a jk fjk;a jdis o 
we;' tys § jk o¾YS we,S,j, wu;r msgm;a ksid ydkslr we,S,j, ls%hdj wdjrKh ùula isÿ jk 
w;r th "iajdrCIK" n,mEula f,i y÷kajhs' ;j o bka w;sßla; cdk msgm;aj, lD;Hd;aul 
úúO;ajhla we;s lrhs' tkï msgm;alrKh jQ cdk hq.,ska tlla úlD;sj,g ,la ù w;HdjYH 
lD;Hkahg ndOd fkdjk mßÈ kj lD;Hhla w;am;a lr .kS'

nyq.=K;dj iuÕ ine¢ ;j;a ,CIKhla jkafka úIuhq.aul;dfõ jeä ùuhs' bßÕ" w¾;dm,a iy 
Alfa alfa hkdÈfhys Èßh jeä lr M,odfõ ;;a;ajh jeäÈhqKq ùug iy ffcj fuka u wffcj 
mSvd ±Ífï yelshdj jeäÈhqKq ùug o by< uÜgul úIuhq.aul;dj Okd;aul odhl;ajhla imh 
hs'

úlD;s wNsckkh

fNda. wNsckkh i|yd wjYH m%fõKsl úp,Hhka i|yd kj uQ<dY%h ksmoùfï yelshdjla úlD;s 
fm%arKh lsÍfï l%ufõo i;=j we;' úfYaIhl cdk lsgqj ;=< hï ,CIKhl úp,H;dfõ' b;d 
iq¿ jYfhka muKla jeäÈhqKq l< yels nj fyda jeäÈhqKq l< fkdyels nj fmkS hhs kï fï 
l%ufõo Ndú;hg .; yel' ridhksl fyda fN!;sl l%ufõo fhdod .ksñka fNda. Ydlj, wNsu; 
úlD;s fm%arKh lsÍfï fï l%ufõoh úlD;s wNsckkh f,i ye¢kafõ'

ldrl .Kkdjla Ndú;fhka úlD;s isÿ lsÍfï yelshdj we;' fï i|yd .eud lsrK" 
fm%dafgdak" kshqfg%dak" we,a*d iy îgd wxY= wdÈ' whkSlrK úlsrK o" fidaähï taihs,a" t;s,a 
fuf;akai,af*dfkaÜ wd§ ridhksl øjHh o Ndú; l< yels h' fujeks m%;sldrl uÕska fm%arKh 
lr .kakd wNsu; úlD;s b;d wvq ixLHd;hlska olakg ,efnk ksid ^uq¿ úlD;s w;ßka 0.1]& 
wNsu; úlD;shla f;dard .ekSug wNsckkh lsÍfï § úYd, .ykhla Ndú; l< hq;= fõ' ;j o 
fndfyda úlD;s ks,Sk f,i ls%hd lsÍug fm,fUk neúka tajdfha m%uqL we,S, uÕska wdjrKh ùu 
ksid fï f;dard .ekSfï ls%hdj,sh ;jÿrg;a wiSre fõ'

fm%aß; úlD;slrKh Ndú; lsÍfï iM,;dj YdlfhA wNsckk l%uh u; ;SrKh fõ' fuh 
mrmrd.Kfha§g jvd iajmrd.Kfha§ id¾:l ùug jeä yelshdjla we;' mrmrd.s; Ydl .yk j, 
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idudkHfhka ks,Sk wjia:dfõ mj;sk m%fõKsl úp,H .nvd ù we;s kuq;a" fm%aß; úlD;slrKh 
uÕska ie,lsh hq;= kj úp,H m%udKhla we;s fkdlrhs' ;j o fm%aß; úlD;slrKh u`.ska w,sx.slj 
m%pdrKh jk fNda. Ydlj, jeäÈhqKqlï isÿ lsÍug o m%fhdackj;a úNjhla we;'

fujeks iSudlsÍï fkdi,lñka úlD;sl wNsckk m%h;ak j¾;udkfha § f<dalh mqrd jHdma; 
ù we;' tuÕska u,aj, j¾Kh" îcj, ;ru" fNda. M,odj" frda. m%;sfrdaë;dj iy ,jK;djg 
Tfrd;a;= §fï yelshdj" kshÕj,g Tfrd;a;= §fï yelshdj" l<ska mßK; ùfï yelshdj wdÈ 
fNda. iy úis;=re Ydlj, rEm úoHd;aul iy ldhsl úoHd;aul ,CIK jeäÈhqKq lr f.k we;' 
úlD;s wNsckkh uÕska ksIamdokh lr we;s Ydl i|yd WodyrK- ;sßÕ=" nd¾,s" iy," ;lald,s" 
fidahd fndaxÑ iy Ækq'

m%fõKsl úlrKh

Ôúhl=f.a ffi,j, m%fõKsl ieleiau fjkia lsÍu i|yd Rcqj u cdk fufyhùu m%fõKsl 
úlrKh fyj;a cdk bxðfkare úoHdj f,i ye¢kafõ' fï l%ufõofha § hï wNsu; úfYaIs; 
,CIKhla ork tla Ôúhl=f.ka ,nd .;a m%fõKsl øjH" m%;sixfhdað; DNA ;dCIKh Ndú; 
lr fjk;a fojk Ôúhl= ;=<g we;=<a lsÍu uÕska cdk ,nd.;a fojk Ôúhd o ta wNsu; úfYaIs; 
.;s,CIKh u fmkaùu isÿ fõ' fuf,i úfYaIhla ;=< yd úfYAI w;r cdk iïfma%IKh lsÍu 
uÕska jeä ÈhqKq l< Ôùka fyda kj Ôùyq ksmojkq ,efn;s'

idïm%odhsl Ydl wNsckk l%ufõoj, §  lsÜgq {d;s iïnkaO;d iys; úfYAI fyda .K w;r muKla 
cdk iïfm%aIKh isÿ fõ' Wod(  idïm%odhsl wNsckk l%ufõo Ndú;fhka hï wNsu; cdkhla 
daffodil kï u,a úfYAIfha isg ù Ydlhg we;=<a lsÍug fkdyels úh' Bg fya;=j jkafka iy,a 
iy daffodil w;r w;rueÈ úfYAI rdYshla o" Tjqkaf.a fmdÿ mQ¾jc úfYaIh o j| ù f.dia ;sîuhs' 
flfia jqj;a cdk bxðfkare ;dCIKh Ndú;fhka fujeks cdk iïfma%IKhka jvd;a fõ.j;aj" 
jvd;a úYsIagj iy w;rueÈ úfYaIj, wjYH;djlska f;drj isÿ l< yelsh' tla úfYAIhl cdkhla 
fjk;a úfYAIhl Ôúfhl=f.ka m%ldYkh lr .ekSu i|yd bxðfkare úoHd;aulj fjkia l< 
Ôùka úia;r lsÍug cdkiqixfhda.S (Transgenic) fyda cdk úlrKh l< Ôùka (GMO) hk mohka 
Ndú;d lrhs' WoaNso ffcj ;dCIKhg Wrfok mqoa.,hka úYajdi lrkafka f,dal wdydr ysÕh 
iy fmdis, bkaOk u; hemSu wdÈ 21 jk ishjfia jvd;a m%uqL .eg¨j,g úi÷ula f,ig fNda. 
Ydlj, cdk bxðfkare úoHdj Ndú; l< yels njhs' Transgenic Ydl úfYAIj,g wh;a WodyrK 
i|yd Ring spot jhsrihg m%;sfrdaë Trangenic mefmd,a" by< îgd lefrdaàka uÜgula iys; rka 
iy,a iy ,jK m%;sfrdaê iy,a wdÈh wh;a fõ'

iajdNdúl iy lD;s%u wNsckkh l%uj, jdis iy wjdis

j¾;udkfha § lD;s%u wNsckkh wd¾Ól jdis /ila iys;j mq¿,aj Ndú; jqjo" iajdNdúl wNsckkh 
yd ieiª úg ta l%ufõofha wjdis lsysmhla o ±l .; yels h'

lD;s%u wNsckkfhka n<dfmdfrd;a;= jkafka ñksidg m%fhdackj;a .;s,CIK iys; iudldr Ydl 
fyda i;a;aj l=,l ksmoùuhs' fï iudldÍ nj we;s lsÍug úfYaIhla ;=< úúO;ajhg n,mEï l< 
hq;=h' cdk úúO;ajfha fï wvqùu úfYAIhl mßKdñl fhda.H;djg wys;lr f,i n,mdk neúka 
wdidokj,g m%;sfrdaë;dj wvq ùu" iyc / ixcdkSh úIu;djkaf.a by< jHdma;sh iy ire Ndjh 
wvq ùu wdÈh isÿ fõ' Wod( tl u m%fõKsl .;s,CIK ork Ydl fyda i;a;aj .ykhla hï frda.
ldrlhla uÕska wdl%uKh l< úg cdk lsgqfõ Bg wod< m%;sfrdaê .;s,CIKh ke;s ùu ksid 
iuia; .ykh u frda.S úh yels h' .ykhla u; l%shd lrk iajdNdúl jrKh i|yd we;s wjia:d 
iSudldß ùu ksid ta .ykfha fhda.H;dj wvq fõ' 

tfia u iajdNdúl wNsckkh uÕska hï úfYAIhla u; iajdNdúl jrKhg bv i,iñka tu 
úfYaIfha ÿ¾j,;d iy fkdyelshd bj;a l< yels h' §¾>ld,Skj ie,l+ úg fuuÕska jvd;a ia:dhs 
iy Yla;su;a taffllhka we;s fõ' flfia jqj;a iajdNdúl jrKh uÕska m%fõKsl iqÿiq;dj ñi 
mdßfNda.sl oDIaáfldaKh ms<sn| j.lshkq fkd,efí' 

by; idlÉPd l< mßÈ we;eï úg wka;rdNsckkh" lD;%su wNsckk l%ufõohla f,i Ndú; lrhs' 
úIuhq.aulhka ;=< ieÕù ;sn" wys;lr ks,Sk úlD;sj, m%ldYkh jeä lrk iuhq.aul;dfõ' 
jeäùula fuuÕska m%;sM, úh yels h' fuh .ykfha iuia; fhda.H;dj u; ydkslr n,mEï we;s 
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lrk wka;rdNsckk wjmd;h i|yd fya;= úh yels h'
we;eï úg lD;s%u wNsckkh uÕska RKd;aul iyiïnkaê; m%;spdr o fmkaúh yels h' ñka 
woyia jkafka lD;%su wNsckkh uÕska tl úg u iy wkfmaCIs;j .ykhl hï ksYaÑ; ,CIK 
jeäÈhqKq lrk úg § ta iu`. u fkd±kqj;aj u Rcq ksÍCIKh hgf;a fkdmj;sk wfkl=;a 
,CIK msßyS hd yels njhs'

Wod( we;eï wNsckkh l< Boxer fyda Bulldog jeks iqkLhkaf.a ysia lnf,a yevh ksid tkï 
há yKqjg jvd Wvq yKqj flá ùu ksid idudkH wdydr ,nd .; fkdyels ù we;' tf,iska u 
m%udKfhka úYd, cks;hska ,nd .ekSfï § megjqka ìys lsÍfï wiSre;d we;sfõ' we;eï úg Texel  
neg¿jkag isfiaßhka ie;alï o isÿ l< hq;= jk w;r uia ,nd .ekSu msKsi j.d lrk .j m%fNao 
jk Belgian White-and-Black  yd Dutch Improved Red-and- White 

fujeks iDKd;aul m%;spdr ms<sn|j wdrïNfha § wkdjels m,l, fkdyels w;r fndfyda úg 
wNsckk úfYaI we;s jQ miqj tajd ±l.; yels fõ' fuys iDKd;aul n,mEï mej;sh o fmr i|yka 
l< mßÈ bka iuia; i;aj yd Ydl M,odhs;dj flfrys we;s lrk jdis /ila ksid iajNdúl 
wNsckkhg jvd lD;s%u wNsckkh Ndú; lsÍug fm<fò'
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