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tuu ,oa vkuqoaf'kdh

;g rks lc tku gh pqds gSa fd vke ds o`{k ds cht vadqfjr gksdj vke ds ikSèks dks tUe nsrs
gSa vkSj dqÙkksa ls fiYys gh iSnk gksrs gSa u fd fdlh vU; tUrq ds cPpsA euq"; euq"; dks gh tUe
nsrs gSaA larfr dh bl çd`fr dks] ftlesa os vius tudksa ds gh xq.k y{k.k çkIr djrs gSa] vkuqoaf'kdrk
(gsfjfMVh) dgrs gSaA ftl foKku esa vkuqoaf'kdrk rFkk tudksa vkSj budh larfr ds chp fofoèkrk
dk vè;;u djrs gSa mls vkuqoaf'kdh (tsusfVDl) dgrs gSaA vkuqoaf'kdh bl çdkj ds ç'uksa dk
Hkh mÙkj çnku djrh gS fd ,d gh ekrk firk dh nks larfr D;ksa vyx&vyx fn[kk;h nsrh gSa]
dqN yksxksa dh Ropk dkyh rFkk dqN yksxksa dh Ropk gYds jax dh D;ksa gksrh gSA nwljs 'kCnksa esa
,d gh çdkj ds thoksa esa fHkUurk D;ksa ik;h tkrh gSA blesa ,slh yk{kf.kd rduhdksa dks Hkh lfEefyr
fd;k tkrk gS tks ;g crkrkh gS fd fyax fu/kZj.k euq"; eas jDr lewgksa dh oa'kkxfr] vkuqoaf'kd
fodkjksa rFkk ,sfEu;kslsUVsfll ds :i esa ekuo thukse dh D;k Hkwfedk gS\

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

 vkuqoaf'kdrk ,oa vkuqoaf'kdh dks ifjHkkf"kr dj ik;saxs_

 esaMy }kjk eVj ij fd;s x;s ç;ksxksa vkSj izkIr fu"d"kks± dk o.kZu dj ldsaxs_

 ladj.k] ;qXe&fodYi (,syhy)] fo'ks"kd (VªsV)] izHkkfork] vçHkkoh] le;qXeth] fo"ke;qXeth]
thuksVkbi (thuizk:ih)] y{k.k izk:i (iQhuksVkbi) 'kCnksa dks ifjHkkf"kr dj ldsaxs_

 viw.kZ izHkkfork] cgqthuh oa'kkxfr] cgqizHkkoh (fIyvksVªkWih) rFkk ?kkrd thuksa dks mnkgj.k
lfgr Li"V dj ik;saxs_

 oa'kkxfr ds xq.klw=k (Øksekslkse) fl¼kUr dh O;k[;k dj ldsaxs_

 lgyXurk (fyadst)] ØkWflax&vksoj vkSj fØl&ØkWl oa'kkxfr dks ifjHkkf"kr dj ldsaxs vkSj
mnkgj.k çLrqr dj ik;saxs_

 e/qefD[k;ksa] if{k;ksa rFkk euq";ksa esa fyax fu/kZj.k Li"V dj ik;saxs_

22
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tuu ,oa vkuqoaf'kdh ekbVksdk¡fMª;k oa'kkxfr dks ekr`d oa'kkxfr ds ,d mnkgj.k ds :i esa mfpr Bgjk ldsaxs_

 ekuo dsanzd iz:i dSfj;ksVkbi& (Karyotype) dk o.kZu dj ldsaxs_

 fyax xq.klw=k (lsDl ØksekslksEl) o vfyaxlw=kksa (vkWVkslksEl)` ds chp vUrj dj ik;saxs_

 dqN lkekU; vkuqoaf'kd fodkjksa tSls & o.kkZUèkrk] gheksfiQfy;k] Mkmu flUMªkse] VuZj flUMªkse]
DykbZuiQsYVj flUMªkse ds dkj.kksa rFkk y{k.kksa dh lwph cuk ldsasxs rFkk o.kZu dj ldsaxs_

 Rh dkjd dh oa'kkxfr dk o.kZu dj ldsaxs vkSj xHkkZoLFkk esa bldh lkFkZdrk dh O;k[;k
dj ldsaxs_

 euq"; ds :fèkj lewgksa dh oa'kkxfr dh O;k[;k dj ldsaxs_

 ,fEu;kslsUVsfll dh yk{kf.kd rduhd dh O;k[;k dj ldsaxs vkSj bldk egRo crk ldsaxs_

 ekuo thukse vkSj thuksfedh (thuksfeDl) dh èkkj.kk dk laf{kIr o.kZu dj ldsaxsA

22.1 vkuqoaf'kdrk o fofHkUurk

tc Hkh fdlh ifjokj esa larku dk tUe gksrk gS rks fj'rsnkj] f'k'kq dh vk¡[kksa] ukd&uD'k] jax]
ckyksa ds jax dk ekrk&firk] lgksnjksa o nknk&nknh ;k ukuk&ukuh ls feyku djus yxrs gSaA bl
çdkj dh lekurkvksa rFkk fHkUurkvksa dk dkj.k ekrk&firk ls larfr esa ih<+h nj ih<+h gLrkarfjr
gksus okys thu (genes) gSaA u;k tho vius ek¡&cki ls oa'kkuqØe esa çkIr thu ds vuqlkj fodflr
gksrk gSA

vfHky{k.kksa dk ,d ih<+h ls nwljh ih<+h esa vFkkZr~ ekrk&firk ls larfr esa lapj.k]
oa'kkxfr dgykrk gSA

;g ns[kk tkrk gS fd ,d gh ekrk&firk dh izR;sd larku vius vki esa foy{k.k rFkk ,d nwljs
ls fHkUu gksrh gSa dsoy le:i tqM+ok¡ cPpksa dks NksM+djA bl çdkj dh fofHkUurkvksa dks
fofoèkrk dgrs gSaA

fofoèkrk dk rkRi;Z ekrk&firk rFkk larfr ;k ,d gh ekrk&firk dh nks larfr;ksa
;k ,d gh vkcknh ds lnL;ksa ds chp fHkUurkvksa ls gSA

,d gh vkcknh esa fofHkUurk cgqr egRoiw.kZ gSA bldk tu leqnk; (iksiwys'ku] population) dh
mÙkjthfork ds fy, egRo gSA ,slk blfy, gS D;ksafd ;fn i;kZoj.k ifjofrZr gks rks dqN tho
(ftuesa fo'ks"k fofHkUurk,a gSa) ubZ ifjfLFkfr;ksa ds fy;s vuqdwy cu tkrs gSa] vkSj u"V gksus ls cp
tkrs gSaA fofHkUurk mRifjorZu ;k thu esa vpkud ifjorZu ds dkj.k gksrh gSA xSehVksa ds fuekZ.k
ij ehvksfll ds nkSjku thuksa ds LFkkukarj.k o fofue; ds dkj.k Hkh fofHkUurk mRiUu gksrh gS
ftlls u;s thuksa dk iqu;ksZtu gksrk gSA (dksf'kdk ds foHkktu ikB 8 esa] dkb,Tek fuekZ.k ds ckjs
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tuu ,oa vkuqoaf'kdh esa o ikB 20] tksfd tUrqvksa esa xSehV fuekZ.k] fu"kspu o tuu ds ckjs esa gS] dk iqu% Lej.k djsa)
fu"kspu esa ekrk&firk ds xq.klw=kksa ds ;kn`fPNd feJ.k ls fofHkUu thuh (thuksa dk) la;kstu
mRiUu gksrs gSaA fofHkUurk dk ,d ,slk lokZfèkd lkekU; lzksr iqu;ksZtu (recombination)

dgykrk gSA

oa'kkxr fofo/rk mRifjorZu o iqu;ksZtu ds dkj.k gksrh gSaA

22.2 esaMy ds eVj ds iQwyksa ij ç;ksx o oa'kkxfr ds fl¼kar

lj xzsxj tkWu esaMy (1822-1884) vkfLVª;kb lar FksA ftUgksaus cxhps dh eVj (Garden Pea -

Pisum sativum) dks vius ç;ksxksa ds fy;s pquk vkSj vius ifj.kkeksa dks 1865 esa çdkf'kr fd;kA
muds dk;Z dh iqu% [kkst esaMy dh e`R;q ds dkiQh
le; ckn 1900 esa 'ksjekd (Tschermak), dkWjsUl
(Correns) rFkk áwxks&Mh&ozht+ (Hugo de Vries)

us dhA ysfdu oa'kkxfr ds fl¼karksa dk loZçFke
çfrosnu esaMy us fd;kA blfy;s mUgsa vkuqoaf'kdh
dk tud (Father of Genetics) dgrs gSaA

22.2.1 esaMy ds ç;ksx

esaMy us vius ç;ksxksa dh ;kstuk bl çdkj cuk;h
rkfd fo'kq¼ yacs çdkj ds eVj ds ikSèkksa dks
fo'kq¼ ckSus ikSèkksa }kjk ladfjr fd;k tk ldsA
yacs ikSèkksa ds iQwyksa ds ijkxdks'k dks foyfxr
djds muds ofrZdkxz dks ckSus ikSèkksa ds iQwyksa ls
çkIr ijkx }kjk ijkfxr fd;k x;kA bldk foijhr
(O;qRØe) ç;ksx Hkh fd;k x;kA

vkxkeh clar ½rq esa u;s ikSèkksa ls cht bdV~Bk
djds mUgsa cks;k x;k] esaMy us ik;k fd bl ih<+h
ds lHkh ikSèks (ftUgsa igyh larfr ih<+h dgrs gS)
yacs ikSèks Fks] mUgksaus mUgsa Lo ijkfxr gksus fn;kA
mUgksaus iqu% cht ,df=kr fd;s vkSj iqu% vxys o"kZ
mUgsa cksus ls çkIr ikSèkksa esa rhu pkSFkkbZ yacs rFkk 'ks"k
ckSus ik;s x;sA mUgksaus bl ç;ksx dh iqujko`fÙk vusd
ckj dh vkSj ;g ik;k fd yacs o ckSus ikSèkksa dk
vuqikr lnSo 3:1 jgrk gS (fp=k 22.1)

fp=k 22.1 esaMy dk yacs o ckSus eVj
ds ikS/ksa ds lkFk ç;ksx

ikS/ksa ds chp ijkxd.kksa
dk cnyko gqvk

'kq¼ yacs eVj
ds ikS/s

'kq¼ ckSus eVj
ds ikS/s

mRiUu gq, chtksa dks
,d=k fd;k x;k

vxys lky
cks;k x;k

lHkh l arfr
yacs iSnk gq,

lHkh chtksa dks ,d=k fd;k

x-Loijkx.k
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tuu ,oa vkuqoaf'kdhbl çdkj mUgksaus 7 foijhr vfHky{k.kksa okys eVj ds ikSèkksa esa ladj.k djk;kA ;s vfHky{k.k bl
çdkj Fks % 1. yky iQwy o liQsn iQwy okys ikSèks 2. v{kh; rFkk varLFk iqf"ir ikSèks 3. ihys o
gjs cht okys ikSèks 4. xksy cht o >qjhZnkj cht okys ikSèks 5. iQyh dk jax gjk rFkk ihyk 6.

iQwyh gqbZ vkÑfr rFkk ladhf.kZr vkÑfr okyh iQfy;¡k 7. yacs rus o NksVs rus okys ikSèksA ,sls
foijhr vfHky{k.k okys ikSèkksa dh cgqr&lh fdLesa gksrh gSa ftuesa Lo&ijkx.k gksrk gS ftlds dkj.k
ih<+h&nj&ih<+h muesa ,d gh izdkj ds vfHky{k.k O;Dr gksrs gSaA

,sls ladj ftuesa oa'kkxfr ds fy;s dsoy ,d gh vfHky{k.k fy;k tkrk gS & ,d ladj ØkWl
(Monohybrid cross) dgykrs gSaA esaMy us nks foijhr vfHky{k.kksa okys ikniksa tSls yacs o yky
iQwy okys o ckSus  rFkk liQsn iQwy okys ikSèkksa ds chp Hkh ladj.k djk;k tks f}aldj çladj.k
(Dihybrid cross) dgykrk gSA

22.2.2 esaMy ds oa'kkxfr fl¼kar

vius ç;ksxksa ds vkèkkj ij esaMy us oa'kkxfr ds fuEu fu;eksa (fl¼karksa) dk çfriknu fd;kA

1. fola;kstu dk fl¼kar ;k ;qXedksa dh 'kq¼rk dk fl¼kar&xSehV ds fuekZ.k ds le;]
çR;sd tksM+s ds nks xq.klw=k nks fofHkUu dksf'kdkvksa esa pys gks tkrs gSa] tksfd ;qXedksa dk
fuekZ.k djrs gSaA ;g ,d lkoZf=kd fu;e gS vkSj lHkh ySafxd tuu djus okys thoksa esa xSehV
fuekZ.k ds nkSjku ,d tksM+s ds nks dkjd fofHkUu xSehVksa esa ços'k dj tkrs gSA çR;sd xSehV
dkjdksa dh tksM+h ds dsoy ,d lnL; dks çkIr djrk gSA

fp=k 22.2 esaMy }kjk vè;;u fd;s x;s eVj ds lkr xq.k (vfHky{k.k)

2. çHkkfork dk fl¼kar & y{k.kksa dh oa'kkxfr (tSls & iQwy dk jax] cht dk vkdkj vkfn)
ds le; izR;sd y{k.k dh oa'kkxfr ,d tksM+h thuksa ls fu;af=kr gksrh gSA tc ,d tksM+s ds

cht dh vkÑfr

gjk

cht dk jax iq"i dk jax rus dh yXckbZ

Å¡ph

NksVh

tkequh liQsn
ihyk

(YY) (yy)
xksy >qjhZnkj

(RR) (rr)
iQyh dh vkÑfr iQyh dk jax iq"i dk LFkku

v{kh; varLFkgjk ihykiQwyh gqbZ ladhf.kZr
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tuu ,oa vkuqoaf'kdh nksuksa thu ,d gh çdkj ds gksrs gSa (mnkgj.kr;k] iQwy dk yky jax) bl fLFkfr dks
le;qXeth (homozygous) dgrs gSaA tc ,d gh vfHky{k.k (tSls&iwQy dk jax) dks
fu;af=kr djus okyk thu nks fHkUu iz:iksa esa xq.klw=kksa ds ,d tksM+ ij mifLFkr gks&yky iwQy
ds yky jax ds fy, thu ,d xq.klw=k ij vkSj lisQn jax ds fy, tksM+s ds nwljs xq.klw=k] ftls
bldk letkr dgrs gSa ij mifLFkr gS rks ;g n'kk fo"ke;qXeth (gsVjkstkbxl) dgykrh
gSA iQy ds yky rFkk lisQn jax ds fy, thu ,d gh thu ds nks fodYi :i gksrs gSa ftUgsa
;qXefodYih (,yhy) dgrs gSaA

oa'kkxfr dk nwljk fu;e ;g crkrk gS fd ,d tksM+s ds nks foijhr thuksa esa ,d dh
vfHkO;fDr nwljs ls vfèkd çHkkoh gksrh gSA bl izdkj ;fn nksuksa thu yackbZ ds fy;s gksa (TT
ls fu:fir) vFkkZr~ le;qXeth vFkok ,d thu yackbZ o nwljk ckSusiu dk (Tt) gks rks eVj
ds ikSèks yacs gksaxsA vçHkkoh y{k.k (ikSèkksa dk ckSukiu) rHkh izdV gksrk gS tc bldh thu
le;qXeth vFkkZr~ (tt) gksA esaMy }kjk eVj ds vfHky{k.kksa ds vè;;u ds ekeys esa ,dladj
ØkWl o f}ladj ØkWl nksuksa ds fy;s çHkkfork ds fu;e (Law of dominance) dks lgh ik;k
x;kA

3. Lora=k p;u dk fl¼kar & nks y{k.kksa dh oa'kkxfr (izR;sd y{k.k tksfd thuksa ds ,d tksM+s
}kjk fu;af=kr gksrk gS) ds thu larfr esa Lora=k :i ls gLrkarfjr gksrs gSa (fp=k 22.3) vFkkZr~
,d tksM+h dkjdksa dk i`FkDdj.k nwljh tksM+h dkjdksa ds i`FkDdj.k ls iw.kZr;k Lora=k gksrk
gSA

yky] yack liQsn] ckSuk

tud TTRR × ttrr

xSehV TR tr

F1 Tt Rr yack] yky (Loijkx.k)

F2 larfr uhps fn[kk;h x;h gSA

uj o eknk
xSehVksa esa thusa TR

TR

Tr

tR

tr

TTRR

yack yky

TTRr

yack yky

TtRr

yack yky

TtRr

yack yky

tR

TtRR

yack yky

TtRr

yack yky

ttRR

ckSuk yky

ttRr

ckSuk yky

Tr

TTRr

yack yky

TTrr

yack liQsn

TtRr

yack yky

TtRr

yack liQsn

tr

TtRr

yack yky

Ttrr

yack liQsn

ttRr

ckSuk yky

ttrr

ckSuk liQsn

fp=k 22.3 f}ladj y{k.kiz:i (iQhuksVkbZi) vuqikr
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tuu ,oa vkuqoaf'kdh9 yacs yky % 3 yacs liQsn % 3 ckSus yky % 1 ckSuk liQsn

fp=k 22.3  thuksa ds nks tksM+ksa ds Lora=k p;u dks n'kkZrk gSA

R = iQwy ds yky jax nsus okyk thu

r = iQwy ds liQ+sn jax nsus okyk thu

T = ikSèks dks yack djus okyk thu

t = ikSèks ds ckSusiu dk thu

vkius è;ku fn;k gksxk fd thuksa dk la?kVu ;k thuiz:i (thuksVkbZi) ckgj fn[kus okys y{k.kksa
(ckg~; vfHkO;fDr) dks fu;af=kr djrk gS (vFkkZr~ iQhuksVkbZi dks fu;af=kr djrk gS)] ØkWl esa
larfr dk vuqikr y{k.kiz:i (iQhuksVkbZi) vuqikr (phenotype ratio) dgykrk gSA

tSls vfèkd ls vfèkd oSKkfud vkuqoaf'kdh ds ç;ksxksa dh [kkst djrs pys x;s rks] ;g Li"V gqvk
fd esaMy ds fu;e lHkh fLFkfr;ksa esa lgh ugha gksrsA ge esaMy ds fu;eksa ls O;frØeksa ds ckjs
esa tkudkjh çkIr djsaxs & tSls fd viw.kZ çHkkfork] lgizHkkfork (Co-dominance) vkSj cgqthuh
oa'kkxfrA

22.2.3 esaMy dh liQyrk ds dkj.k

1. mudk lkexzh dk p;u &  mUgksaus eVj dks pquk ftldk thou pØ vYivofèk dk gksrk gS] blesa
Loijkfxr f}fyaxh iq"i ik;s tkrs gSa ftuesa nyiqat can gksrk gSA vr% ijkx.k dks vklkuh ls fu;af=kr
fd;k tk ldrk gSA eVj ds ikSèks  mxkuk  vklku gS vkSj dbZ vPNs foijhr y{k.kksa ;qDr ikni
miyCèk gSaA

2. muds }kjk y{k.kksa dk p;u & esaMy }kjk vius iz;ksxksa gsrq p;fur foijhr y{k.k ds 7
tksM+ksa dks fu;fU=kr djus okys dkjd ;k rks letkr xq.klw=kksa ij mifLFkr Fks vkSj ;fn ,d
gh xq.klw=k ij mifLFkr Fks rks ,d nwljs ls brus nsj fLFkr Fks fd oks LorU=k :i ls i`Fkd
gks ldrs Fks vFkkZr mudh oa'kkxfr ,d lkFk ugha gksrh FkhA blh dkj.k ls esaMy lgyXurk
vkSj ØkWflax vksoj ugha [kkst ldsA

3. esaMy dh rduhd & esaMy dh iz;ksx rduhd mRÑ"V FkhaA ;g fuEu çdkj Fkh&

(i) foi;kZlh y{k.kksa ls ;qDr 'kq¼ oa'kØe ds le;qXeth ikSèkksa dk ØkWl djk;k x;kA

(ii) iaqdsljksa dks rksM+dj ckgj fudky fn;s tkus ls Loijkx.k jksdk x;k bfPNr tudksa ds
chp ijijkx.kA

(iii) eknk  iQwyksa  ij  ijkx  dks fNM+d nsus ds ckn mUgsa ,d FkSyh ds Hkhrj ck¡èk fn;k
x;k rkfd vkSj vkxs ijkx.k u gks ldsA

(iv) chtksa dks le; ij laxzg fd;k x;k o cks;k x;kA

(v) mUgksaus ,d ckj esa ,d gh y{k.k dh oa'kkxfr ij fopkj fd;kA

(vi) ifj.kkeksa dk lakf[;dh; fo'ys"k.k fd;k x;kA

(vii) mUgksaus O;qRØe ladj.k fd;s vkSj budk ijh{k.k fd;k rkfd ifj.kkeksa dh iqf"V gks lds
(ns[ks mi[k.M 22.3)
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tuu ,oa vkuqoaf'kdh 22.3 vkuqoaf'kdh dh egRoiw.kZ 'kCnkoyh
 dkjd % ,d fo'ks"k y{k.k dh oa'kkxfr o vfHkO;fDr ds fy;s mÙkjnk;h ,ddA vc

thu in }kjk çfrLFkkfirA

 thu % DNA v.kq dk fo'ks"k [k.M tks ,d fof'k"V xq.k dh oa'kkxfr o vfHkO;fDr dks
fuèkkZfjr djrk gSA

 ,yhy ;k ,syhyksekiQZ % ,syhy fdlh Hkh dkjd vFkok thu ds nks ;k nks ls vfèkd
fodYih :iA mnkgj.k ds fy;s eVj ds ikSèks esa cht dks vkÑfr çnku djus okys thu ds
nks fodYih :i gks ldrs gSa % xksy (R) o >qjhZnkj (r)A xksy o >qjhZnkj chtksa ds fy;s  nksuksa
thu ,d nwljs ds ,syhy gSaA blh izdkj euq";ksa esa jDr lewg dks fu;af=kr djus okys thu ds
rhu ,syhy IA, IB rFkk IO (I = bE;wuksgheksXykschu thu)A letkrh xq.klw=k esa ,yhy leku
LFkku ij jgrs gSaA

 fo'ks"kd (VªsV) % ;g vfHkO;Dr y{k.k gS mnkgj.krk iQwy dk jax] cht dh vkÑfr vkfnA

 izHkkoh xq.k % fdlh xq.k ds nks fodYih :iksa esa ls tks :i fo"ke;qXeth tho ds F
1
 ladj

esa vfHkO;Dr gksrk gS mls izHkkoh xq.k (izHkkoh ,syhy) dgrs gSa vkSj bl ?kVuk dks izHkkfork
dgrs gSa mnkgj.kr;k Tt ls ;qDr tho esa T Å¡pkiu vFkok yEck gksuk Lo;a dks izdV djrk
gS vkSj t (ckSukiu) O;Dr ugha gks ldrk blfy;s T izHkkoh thu gSA

 vizHkkoh xq.k % ,d xq.k ds nks fodYih :iksa esa ls tks :i F
1
 ladj esa vfHkO;Dr ugha gksrk]

mls vizHkkoh xq.k dgrs gSa] vizHkkoh xq.k dsoy lg;qXeth fLFkfr (mnkgj.kr;k tt) esa gh
vfHkO;Dr gksrk gSA

 thuiz:i (thuksVkbi) % ,d O;fDr dh vkuqoaf'kd lajpuk dks tks uj ;k eknk vius
tudksa ls oa'kkuqØe esa çkIr djrs gSa] thuiz:i (thuksVkbi) dgrs gSa] mnkgj.kr;k fo'kq¼
xksy cht okys tud eVj ds ikSèks dk thuksVkbi RR gSA

 y{k.kiz:i (iQhuksVkbi) % fdlh tho ds fdlh ,d ;k vfèkd xq.kksa dh ckg~;
vfHkO;fDr dks y{k.kiz:i (iQhuksVkbi) dgrs gSa] mnkgj.kr;k chtksa ds fy;s xksy ;k >qjhZnkj
vkÑfr iQhuksVkbi gSA

 le;qXeth % fdlh xq.k ds fy;s ,d leku ,syhy okyk tho lg;qXeth dgykrk gS]
mnkgj.kr;k RR ,syhy ;qDr cht dh vkÑfr ds fy;s le;qXeth gSA

 fo"ke;qXeth % fdlh xq.k ds fy;s ,d tho ds nksuksa ,syhy vleku gksus dh fLFkfr dks
fo"ke;qXeth dgrs gSaA mnkgj.kr;k Rr ,syhy okyk ikni cht ds vkdkj ds fy;s
fo"ke;qXeth gksrk gSA

 tud ihf<+;¡k % igys ladj.k esa iz;qDr ekrk&firk tud ih<+h (P
1
) dks fu:fir djrs gSaA

 F1 ih<+h % nks tudksa (ekrk&firk_ (P
1
) ds chp ØkWl ls mRiUu larfr dks izFke ;k F

1
 ih<+h

dgrs gSA

 F2 ih<+h % F1 
 ih<+h esa ØkWl ;k vUrtZuu ds ifj.kkeLo:i izkIr larfr ih<+h f}rh; larkuh;

ih<+h dgykrh gSA

 ,d ladj ØkWl % bl izdkj ds izladj.k ftlesa ,d gh tksM+h y{k.kksa dks fy;k tkrk gS ,d
ladj ØkWl dgykrk gS o F

1
 larfr dks ladj (Hybrid) dgrs gSa] 3 izHkkoh % 1 vizHkkoh dk
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tuu ,oa vkuqoaf'kdhvuqikr (iQhuksVkbfid vuqikr) tksfd F
2
 ih<+h ls ,d ladj ladj.k ds ifj.kkeLo:i izkIr

gksrk gS ,d ladj iQhuksVkbi vuqikr (monohybrid  ratio) (mnkgj.kr;k esUMsyh; esa 3:1)
dgykrk gSA

 f}ladj ØkWl % tc nks tksM+h foi;kZlh y{k.kksa dks vè;;u djus ds fy, ekrk&firk esa ØkWl
djk;k tkrk gS rks bls f}ladj ØkWl (Dihybrid cross) dgrs gSA F

2
 ih<+h esa f}ladj ØkWl

ls izkIr iQhuksVkbi vuqikr dks f}ladj y{k.kiz:ih vuqikr dgrs gSaA (mnkgj.kr;k esaMsyh;
ØkWl esa 9 : 3 : 3 : 1 dk vuqikr)A

 ladj.k % fofHkUu iztkfr;ksa ds thoksa ds chp ØkWl & larfr esa vuqdwy xq.kksa ds fodkl ds
fy;s

 ijh{k.k ØkWl % F
1
 larfr o le;qXeth vizHkkoh xq.kksa okys tud ds chp ØkWl] ;fn F

1

larfr fo"ke;qXeth gks rks ijh{k.k ØkWl ds ifj.kkeLo:i 1:1 dk vuqikr ik;k tkrk gSA

 O;qRØe ØkWl % bl çdkj ds ØkWl esa ekrk&firk (tudksa) dk fyax mRØfer dj fn;k tkrk
gS vFkkZr ;fn igys ØkWl esa firk ckSuk o ek¡ yEch gks rc O;qRØe ØkWl esa ek¡ ckSuh o firk
yacs fy, tk,axsA

ikBxr ç'u 22.1

1. fdls vkuqoaf'kdh dk tud dgk tkrk gS vkSj D;ksa\
............................................................................................................................

2. fuEu esa vUrj crk;sA
(d) le;qXeth o fo"ke;qXeth

..................................................................................................................

([k) izHkkoh o vizHkkoh
..................................................................................................................

(x) thuiz:i (thuksVkbi) vkSj y{k.kiz:i (iQhuksVkbi)
..................................................................................................................

(?k) ,d ladj ØkWl o f}ladj ØkWl
..................................................................................................................

3. oa'kkxfr o fofo/rk dks ifjHkkf"kr djsaA
............................................................................................................................

4. ,d ladj o f}ladj y{k.kiz:i (iQhuksVkbi) vuqikr crk;saA
............................................................................................................................

5. fofo/rk ds nks lzksr crk;saA
............................................................................................................................
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tuu ,oa vkuqoaf'kdh 22.4 esaMy ds fl¼karksa ls fopyu % viw.kZ izHkkfork

iQksj vkW DykWd IykaV  4' O clock plant (Mirabilis jalapa) o LuSiMªSxu (Antirrhinum) esa
izHkkfork dk fl¼kar ykxw ugha gksrkA blesa tc ,d le;qXeth yky iQwy okys ikSèks (RR) dk
nwljs le;qXeth liQsn iQwy okys ikSèks ds chp ØkWl djk;k tkrk gS rks F

1
 ih<+h ds lHkh iQwy

xqykch gksrs gSa] tc F
1
 ikSèkksa esa Loijkx.k gksrk gS rks iQhuksVkbi (Phenotype) vuqikr 1:2:1 ik;k

tkrk gSA

tud RR × rr

;qXed (xSehV~) R, R × r, r

F1 Rr xqykch

F2 1 yky : 2 xqykch : 1 liQsn

vki ik;saxs fo"ke;qXeth (rr) ikSèkksa ds iQwyksa dk jax varoZrhZ jax (xqykch) gksrk gSA vkius ;g Hkh
è;ku fn;k gksxk fd 1RR : 2Rr : 1rr dk thuiz:ih (thuksVkbfid) vuqikr o 1 yky % 2
xqukch % 1 liQsn dk y{k.kiz:ih (iQhuksVkbfid) vuqikr leku gSA

cgqfodYi ,syhy o lgizHkkfork (Multiple alleles and codominance)

yack ;k NksVk (ckSuk)] yky ;k liQsn] Hkwjh vk¡[ksa ;k uhyh vk¡[ksa vkfn ;s thu ;qXefodYih
(,syhy) ds ek=k nks izdkj gSA vfèkdka'k thu ds nks ls vfèkd izdkj ds ,syhYk gksrs gSa &
cgq;qXefodYih (multiple alleles) dk ,d mnkgj.k jDr lewg ds fy;s thu gSA

euq"; ds pkj jDr lewgksa dk ,d ,dy thu }kjk fuèkkZj.k fd;k tkrk gSA A lewg ds ,yhy
IA o B lewg ds ,syhy IB nksuksa izHkkoh gSA vr% IA o IB ,syhy nksuksa ls ;qDr jDr lewg AB
gksrk gS D;ksfd IA o IB nksuksa lewg lg&izHkkoh gksrs gS] thu i tc le;qXeth gksrk gS rks jDr
lewg O gksrk gSA ekuo jDr lewgksa ds thuksVkbi o iQhuksVkbi fuEu lkj.kh 22.1 fn;s x;s gSaA

lkj.kh 22.1 ekuo jDr lewg ds thuksVkbi o iQhuksVkbi

thuksVkbi jDr lewg

IA  IA vkSj IA  i A

IB  IB vkSj IB i B

IA  IB AB

ii O

?kkrd thu

D;k vkius dHkh ihyh pqfg;k ns[kh gS\ 'kk;n ughaA pqfg;k esa ihyk yksepeZ thu (Y)

dh mifLFkfr ds dkj.k gksrk gS tks le;qXeth voLFkk YY esa pqfg;k dh ;qXeuth voLFkk
esa e`R;q ds fy;s Hkh mÙkjnk;h gSA blls ;g ladsr Hkh feyrk gS fd izHkkoh ,yhy 'Y'
ds fy;s le;qXeth pqfg;k (ihys yksepeZ ds fy, inkFkZ iztuu djus okyh) dHkh tUe
ugha ysrhA tho foKku thUl dk ,slk la;ksx (YY) ?kkrd thu dgykrs gSa vkSj ;g ?kVuk
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tuu ,oa vkuqoaf'kdh?kkrdrk dgykrh gSA dqN ?kkrd thUk dsoy le;qXeth fLFkfr esa gh ?kkrd gksrs gS vkSj
vizHkkoh ?kkrd thu dgykrs gSaA izHkkoh ?kkrd fo"ke;qXeth fLFkfr esa Hkh e`R;qdkjd gks
ldrs gSaA

cgqizHkkfor (Pleiotropy)

tcfd ,d thu ds dbZ ,syhy gks ldrs gSa vkSj cgqr ls thuksVkbi ns ldrs gSa] ,d thu dbZ
thuksVkbi dks fu;af=kr dj ldrk gSA mnkgj.k ds rkSj ij MªkslksfiQyk esa liQsn vk¡[k ds fy;s vizHkkoh
thu le;qXeth fLFkfr esa fo|eku gksus ij dbZ vkSj y{k.kkssa dks izHkkfor djrk gS tSls % ia[kksa dh
vkÑfr] mnj dh vkÑfrA vr% liQsn vk¡[k okys MªkslksfiQyk esa vo'ks"kh ia[k vkSj mnj daqMfyr
ik;s tkrs gSaA

cgqthuh ;k ek=kkRed oa'kkxfr
tc ,d fo'ks"kd (vkÑfr ;k y{k.k) ,d thu }kjk fu;af=kr gksrk gS rks bls ,dy thuh oa'kkxfr
(oa'kkuqØe) dgrs gSaA cgqr ls fo'ks"kd (vkÑfr ;k y{k.k) cgqr ls vyx&2 izdkj ds thuksa
}kjk fu;af=kr gksrs gSaA mnkgj.k ds rkSj ij euq";ksa esa Ropk dk jax o xsgw¡ ds nkus dk jax dbZ thuksa
ds la;qDr izHkko ds dkj.k gksrk gS] muesa ls dksbZ Hkh vdsys izHkkoh ugha gSA ,d fo'ks"kd dks izHkkfor
djus okys cgqthu (polygenes) vusdksa xq.klw=kksa esa ik;s tkrs gSaA bu lHkh thuksa dk dqy izHkko
mRiUu djus esa leku o lap;h ;ksxnku gksrk gSA ekuo Ropk ds jaxnzO; fuekZ.k esa rhu ;k pkj
thuksa dk lg;ksx gksrk gSA vr% Ropk ds jax esa cgqr xksjsiu ls cgqr dkysiu ds chp vfofPNUu
ifjorZu gksrk gSA cgqr thuksa }kjk fu;af=kr bl izdkj dh oa'kkxfr dks ek=kkRed oa'kkxfr ;k cgqthuh
(cgqr ls thuksa ds dkj.k mRiUu) & oa'kkxfr dgrs gSaA

R1R1R2R2 × r1r1r2r2

yky liQsn

R1r1R2r2

xqykch

R1R2 R1r2 r1R2 r1r2

R1R1R2R2  R1R1R2r2  R1r1R2R2  R1r1R2r2

    
R1R2

yky xgjk xqykch xgjk xqykch xqykch

R1R1R2r2  R1R1r2r2  R1r1R2r2  R1r1r2r2

   
 R1r2

xgjk xqykch xqykch xqykch gYdk xqykch

R1r1R2R2  R1r1R2R2  r1r1R2R2  r1r1R2r2

 
   r1R2

xgjk xqykch xqykch xqykch gYdk xqykch

R1r1R2r2  R1r1r2r2  r1r1R2r2  r1r1r2r2

    
r1r2

xqykch gYdk xqykch gYdk xqykch liQsn

1 yky : 4 xgjk xqykch : 6 xqykch : 4 gYdk xqykch : 1 liQsn
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tuu ,oa vkuqoaf'kdh cgqthuh oa'kkxfr esa

1. çR;sd izHkkoh thu ds fu;a=k.k dh rhozrk leku gksrh gSA

2. izHkkoh thuksa dk izHkko lap;h gksrk gSA

3- fo'ks"kd dh rhozrk izHkkoh thuksa dh la[;k ij fuHkZj gksrh gSA

ikBxr ç'u 22.2

1. ifjHkkf"kr djsaA

1. ;qXefodYih (,syhy) .................................................................................

2. lgizHkkfork ............................................................................................

3- cgqthu ............................................................................................

4- ?kkrd thu ............................................................................................

2. fuEu esa fdl çdkj dh oa'kkxfr ik;h tkrh gS\

1. ekuo esa jDr lewg ................................................................................

.................................................................................................................

2- LuSiMªSxu ds iQwy dk jax ..........................................................................

.................................................................................................................

3- xsgw¡ ds nkus dk jax .................................................................................

.................................................................................................................

4- ekuo Ropk dk jax ..................................................................................

.................................................................................................................

3. viw.kZ oa'kkxfr esa ,d ladj y{k.kiz#ih (iQhuksVkbfid) vuqikr (phenotypic monohy-

brid ratio) crkb,A

............................................................................................................................

22.4 oa'kkxfr dk xq.klw=kh; fl¼kUr

lVu ,oa cksojh (Sutton and Boveri) us lu~ 1902 esa ik;k fd %

tc nks ;qXedksa (xSehVksa) dk lfEeyu u gksrk gS rks ;qXeut esa nksuksa tudksa ds xq.klw=k ,d lkFk
vk tkrs gSa vkSj xSehV curs le; tc v/Zlw=kh foHkktu (fevksfll) gksrh gS rks fiQj ;s xq.klw=k
(Øksekslkse) ,d nwljs ls i`Fkd gks tkrs gSaA vki igys i<+ pqds gS fd Øksekslkse rarqe; lajpuk;sa
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tuu ,oa vkuqoaf'kdhgksrh gSa tks dsanzd (U;wfDy;l) esa mifLFkr gksrs gSa vkSj dksf'kdk foHkktu ds le; gh fn[kkbZ
iM+rs gSaA xSehVksa esa Øksekslkse dh la[;k (n) vk/h gksrh gS vFkkZr~ ;s vxqf.kr gksrs gSa vkSj ;qXeut
f}xqf.kr gksrk gS vFkkZr blesa Øksekslkse dh la[;k ,d xSehV dh rqyuk esa nksxquh (2n) gksrh gSA

mijksDr nks çs{k.kksa ls fl¼ gqvk fd oa'kkxfr ds nkSjku esaMsyh; dkjdksa ;k thuksa ds O;ogkj ,oa
ehvksfll ds nkSjku Øksekslkse ds O;ogkj esa ,d foy{k.k lekurk ik;h tkrh gSA

blds vkèkkj ij lVu rFkk cksojh us ̂ ^oa'kkxfr dk Øksekslkse fl¼kar** izLrqr fd;k ftldh eq[;
ckrsa bl çdkj gSaA

1. tho dh nSfgd dksf'kdkvksa esa] tks ;qXeut (tkbxksV) ds ckj&ckj foHkktuksa ls O;qRiUu gksrh
gSa] Øksekslkseksa ds nks loZleku (vfHkUu) leqPp; ik;s tkrs gSa] vFkkZr os f}xqf.kr gksrs gSaA
buesa ls ØksekslksEkksa dk ,d leqPp; ekrk ls (ekr`d Øksekslkse) vkSj nwljk leqPp; firk ls
(iSr`d Øksekslkse) izkIr gksrs gSaA ,d gh izdkj ds nks Øksekslkseksa (leku thuksa ;qDr) esa ;s
budk letkr tksM+k (homologous pair) curk gSA ekuoksa esa 23 tksM+s Øksekslkse (xq.klw=k)
ik;s tkrs gSaA

2- ;qXed (xSehV) cuus ds le; letkr tksM+s ds xq.klw=k v/Zlw=kh foHkktu ;k v/Zlw=k.k
(ehvksfll) ds nkSjku i`Fkd~ gks tkrs gSaA

3- ehvksfll ds nkSjku xq.klw=kksa ds O;ogkj ls irk pyrk gS fd esaMy ds dkjd vFkok thu
xq.klw=kksa ij jSf[kd :i ls O;ofLFkr gksrs gSa] vkf.od tho foKku esa izxfr ls ;g Kkr gqvk
gS fd ,d Øksekslkse DNA v.kq dk cuk gksrk gS vkSj DNA ds [k.M thu gksrs gSaA

22.5 lgyXurk rFkk ØkWflax vksoj

csVhlu rFkk I;wusV us LohV ih (Lathyrus odoratus) dh ;FkkFkZ iztuu djus okyh uLyksa dks
ysdj muds chp f}ladj ØkWl djk;k vkSj ,slk djus ij bUgsa F

2
 ih<+h esa 9 : 3 : 3 : 1 ds vuqikr

ds cnys 7 : 1 : 1 : 7 dk vuqikr izkIr gqvkA blls Kkr gqvk fd y{k.kksa ds u;s la;kstuksa
(iqu;ksZxtksa recombinants) dh vis{kk tudh; Lo:iksa dh la[;k vfèkd FkhA bldk vFkZ ;g
gqvk fd iz;ksx ds fy;s Nk¡Vs x;s thu Lora=k viO;wgu (Independent assortment) ds fl¼kar
dk vuqlj.k ugha djrsA blds cnys muesa lkFk&lkFk oa'kkxr gksus dh izo`fÙk gksrh gS ;k ;g dg
ldrs gSa fd os lgyXu gksrs gSaA

bl çdkj ,d gh Øksekslkse ij ekStwn thuksa esa ,d lkFk oa'kkxr gksus dh izo`fÙk gksrh gS vkSj mUgsa
lgyXu (Linked) dgk tkrk gSaA bl ifj?kVuk dks lgyXurk (linkage) dgrs gSA

,d gh xq.klw=kksa ij ekStwn thuksa ds ftl lewg esa ,d lkFk oa'kkxr gksus dh izo`fÙk gksrh
gS] mls lgyXu lewg (Linkage group) dgrs gSA

Åij fn;s x;s ç;ksxksa esa dqN iqu;ksZtuh iz:i Hkh feysA ,slk dSls gqvk\ ;g ,d vU; ifj?kVuk
ds dkj.k gqvk] ftls ØkWflax vksoj (Crossing Over) dgrs gSaA
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tuu ,oa vkuqoaf'kdh ØkWflax vksoj ml HkkSfrd vknku çnku dks dgrs gSa tks letkr tksM+s ds xq.klw=kksa
(Øksekslkseksa) ds vlgtkr v/Zxq.klw=k (ØkseSfVMksa) ds Hkkxksa ds chp gksrk gSA

ØkWflax vksoj xSehV fuekZ.k ds le; ehvksfll I ds izksiQst I esa ?kfVr gksrk gSA ftl fcanq ij
ØkWflax vksoj gksrk gS mls dk,T+ek dgrs gSaA (fp=k 22.3 ns[ksa)A lgyfXur (linked) thu ,d
nwljs ds ØkWflax vksoj }kjk vyx&vyx gks tkrs gSA

fp=k 22.3

22.6 xq.klw=k rFkk fyax fuèkkZj.k
dqN f}xqf.kr thoksa esa] ,d fo'ks"k xq.klw=k dh fyax fuèkkZj.k esa ,d Hkwfedk gksrh gSA bl çdkj
ds xq.klw=kksa dks fyax xq.klw=k (lsDl ØksekslksEk) rFkk leqPp; ds 'ks"k xq.klw=kksa dks vfyax lw=k
(vkWVkslksEl) dgrs gSaA

xq.klw=k (Øksekslkse) vyx gksrs gS

v/Zxq.klw=k (ØksesfVM) ij
[kqyuk ;k vyx gksukmRrj&iwokZoLFkk (ysV izksisQt)

xq.klw=k (Øksekslkse) ;qXeuiwokZoLFkk (izksisQt)

izFke foHkktu

dkb,s”ek ij fofue;

i'pkoLFkk (,sukisQt)

iSr`d iqu;ksZtu iSr`d
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tuu ,oa vkuqoaf'kdh tc fdlh O;fDr esa fyax xq.klw=k vkdkfjdh; n`f"V ls leku (XX) gksrs gSa rc mls
le;qXedh dgrs gSaA ,slh O;fDr;ksa esa dsoy ,d gh izdkj ds xSehV (;qXed) curs gSa] ftuesa
X xq.klw=k gksrk gSA mnkgj.k ds rkSj ij ekuo eknk ds lHkh vaMks esa ,d X xq.klw=k gksrk gS
vr% ekuo eknk dks le;qXedh (homogametic) dgrs gSA

fp=k 22.5 ekuo esa fyax fuèkkZj.k dk xq.klw=k rjhdk

22.6.1 ekuo esa fyax fu/kZj.k

tc fdlh O;fDr esa fyax xq.klw=k vkdkfjdh; n`f"V ls vleku (XY) gksrs gSa rc mls
fo"ke;qXedh (heterogametic) dgrs gSaA ,slh O;f"V;¡k nks izdkj ds xSehV cukrh gS
(,d esa X Øksekslkse rFkk nwljs esa Y Øksekslkse gksrk gS)A mnkgj.k ds rkSj ij ekuo uj nks çdkj
ds 'kqØk.kq (X&;qDr o Y&;qDr) mRiUu djrs gSaA tc ekuo vaM Y-;qDr 'kqØk.kq ls fu"ksfpr gksrk
gS rks uj f'k'kq mRiUu gksrk gS (fp=k 22.6)A ,d uj f'k'kq iSnk gksxk ;k eknk ;g dsoy fo'kq¼
la;ksx gSA fdlh Hkhs tud dks larfr ds fyax ds fy;s nks"kh ugha Bgjk;k tk ldrk gSA

22.6.2 if{k;ksa esa fyax fu/kZj.k

iqLrd 2] ekWM~;wy 3 ls vkuqoaf'kdh ds fu;e ij fy[ks ikB 21 esa vki XX-XY izdkj ds
fyax fuèkkZj.k ds ckjs esa i<+ pqds gksA bl izdkj dk fyax& fuèkkZj.k Lruèkkfj;ksa esa] ftuesa
ekuo Hkh lfEefyr gSa] vkSj vfèkdka'k dhVksa esa ik;k tkrk gSA gkykafd] if{k;ksa esa
fyax&fuèkkZj.k iz.kkyh FkksM+h fHkUu gSA if{k;ksa esa uj vkSj eknk nksuks a esa nks&nks fyax xq.klw=k
gksrs gSa] ysfdu ekuoksa ds foijhrA
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tuu ,oa vkuqoaf'kdh 22.6.3 e/qefD[k;ksa esa fyax fu/kZj.k

e/qefD[k;ksa esa fyax&fuèkkZj.k ,d O;f"V }kjk izkIr xq.klw=kksa ds vusd leqPp;ksa ls gksrk gSA uj
eèkqeD[kh] ftls iqeèkqi dgrs gSa] vfu"ksfpr vxqf.kr vaMksa ls mRiUu gksrh gS vkSj bl izdkj uj
eèkqefD[k;ksa esa xq.klw=kksa dk dsoy ,d leqPp; gksrk gS (16 xq.klw=k)A eknk eèkqefD[k;ksa ;kuh
Jfed vkSj jkuh eèkqeD[kh nksuksa fu"ksfpr vaMksa ls mRiUu gksrh gSa vkSj bl izdkj f}xqf.kr gksrh gSaA
muesa xq.klw=kksa ds nks leqPp; ik, tkrs gSa (32 xq.klw=k)A eèkqefD[k;ksa esa] dsoy eknk,a gh ySafxd
tuu ls mRiUu gksrh gSaA eèkqefD[k;ksa dh ;g ,d cM+h jkspd ckr gS fd ujksa dk u rks dksbZ firk
gksrk gS vkSj u gh muds csVs gh gksrs gSa] ysfdu muds nknk&nknh vkSj ukuk&ukuh gks ldrs gSaA

22.7 fØl ØkWl oa'kkxfr (X-lgyXu oa'kkxfr)

geasa iwoZorhZ Kku gS fd thu xq.klw=kksa ij fLFkr gksrs gSa os thu tks X&xq.klw=k (lsDl Øksekslkse)
ij fLFkr gksrs gSa mUgsa fyax lgyXu (sex linked) thu dgrs gSa bu thuksa esa fØl&ØkWl oa'kkxfr
ik;h tkrh gS tSlk fd fp=k 22.6 es n'kkZ;k x;k gSA

;fn fdlh uj esa nks"kh fyax lgyXu thu X Øksekslkse ij fLFkr gks rc tuu ds nkSjku ;g
uj viuk X Øksekslkse dsoy viuh iq=kh esa gh lapfjr djrk gSA ;fn eknk esa ;g thu gks
rks ;g mls iq=kks a vkSj iqf=k;ksa esa leku :i ls igq¡pkrh gSA bl izdkj uj vius bl vizHkkoh
fyax lgyXu thu dks viuh iq=kh ds ekè;e ls vius 50 çfr'kr ikS=kks a esa igq¡pkrk gSA ;g
fyax lgyXu y{k.k vizHkkoh gksus ds dkj.k eknk esa vfHkO;Dr ugha gksrk gS ysfdu ujksa esa
vfHkO;Dr gksrk gS blfy;s ;g vkuqoaf'kd nks"k ujksa esa rks vk tkrk gS ysfdu eknk;sa bu
nks"kiw.kZ thuksa dh dsoy okgd gh jgrh gSaA vizHkkoh thu ds fy;s le;qXeth gksus ij
eknkvksa esa Hkh bl nks"k dh vfHkO;fDr gksrh gSA

firk ekrk×

×

(gheksfiQfyd) (lkekU;)
;k

(gheksfiQfy;k izHkkfor)
X Yh XX

iq=kh iq=k
X Xh X Yh XY

(okgd) (lkekU; vkneh)

(lkekU; vkneh)

iq=k
50% X Y

XY

h (izHkkfor)

(lkekU;)50%

uksV % thu gheksiQhfy;k dk

fyax lgXuh thu gS

;gk¡ h

fp=k 22.6 X-lgyXu oa'kkxfr ;k fØl&ØkWl oa'kkxfr
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tuu ,oa vkuqoaf'kdhvizHkkoh fyax lgyXu y{k.k dh bl izdkj dh oa'kkxfr tks firk ls iq=kh esa vkSj fiQj iq=kh
ls ikS=kksa esa igq¡prh gSaA fØl ØkWl oa'kkxfr ;k X lgyXu oa'kkxfr dgykrh gSA

euq"; esa fØl&ØkWl oa'kkxfr & yky gjh o.k±kèkrk rFkk gheksiQhfy;k fyax lgyXu oa'kkxfr ds
mnkgj.k gSaA nks"kh thu X Øksekslkse ij fLFkr gksrk gSA bl ,d vdsys nks"kh thu ls uj esa jksx gksrk gS vkSj
nks nks"kh thuksa (lg;qXeth n'kk) ls eknk esa Hkh jksx gks ldrk gSA eknk,a fo"ke;qXeth n'kk esa çdVr%
lkekU; gksrh gSaA ysfdu os okLro esa jksx dh okgd gksrh gSaA okgd eknk;sa vius nks"kh thu dks vius 50

çfr'kr iq=kksa esa igq¡pk nsrh gSa] jksx dsoy ujksa esa gh izdV gksrk gS D;ksafd uj esa X ij vofLFkr thuksa ds
lkFkh Y-Øksekslkse ij ugha gksrs tks nks"kh thu ds izHkko dks fNik ldsA (nsf[k;s fp=k 22.7 (a), (b), (c))

(C = lkekU; o.kZ n`f"V thu_ c = o.kk±/rk dk thu)

fp=k 22.7(a) lkekU; o.kZn`f"V iq#"k o o.kk±èkrk okgd L=kh dh larfr

fp=k 22.7 (b) lkekU; o.kZ n`f"V iq#"k o o.kk±èk L=kh dh larfr
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tuu ,oa vkuqoaf'kdh

fp=k 22.7 (c) – ,d gheksfiQfy;k okgd L=kh o lkekU; iq#"k dh larfr

ikBxr iz'u 22.3

1. thu D;k gS vkSj ;s dgk¡ fLFkr gksrs gSa\

............................................................................................................................

2. oa'kkxfr ds xq.klw=k fl¼kar dk izfriknu djus okys oSKkfudksa dk uke crk;saA

............................................................................................................................

3. ifjHkkf"kr djsa (i) lgyXurk (ii) ØkWflax vksoj

............................................................................................................................

4. nks letkr xq.klw=kksa ds chp dkb,T+ek (Chiasma) fuekZ.k ls thu fofue; dc gksrk gS\

............................................................................................................................

5. ekuo eknk dks le;qXedh fyax dh laKk D;ksa nh tkrh gS\

............................................................................................................................

6. ,d o.kk±èk iq#"k dh 'kknh ,d lkekU; L=kh ls gksrh gS ftlds ekrk&firk nksuksa lkekU; gSaA
D;k mudk dksbZ iq=k o.kk±èk gksxk\ ;fn ugha rks D;ksa\

............................................................................................................................

7. izokg pkVZ dh lgk;rk ls if{k;ksa vkSj Lru/kfj;ksa esa fyax fu/kZj.k dk varj Li"V djsa

............................................................................................................................
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tuu ,oa vkuqoaf'kdh8. ,d ,sls dhV dk uke crk,a ftlesa lHkh uj vfu"ksdtuu fof/ ls mRiUu gksrs gSaA

............................................................................................................................

9. e/qeD[kh esa ^uj ds firk ugha gksrs vkSj muds iq=k ugha* gks ldrs ysfdu firkegks
(grandfather) gksrs gSaA bl dFku dh lkFkZdrk fl¼ djsaA

............................................................................................................................

10. if{k;ksa esa dkSu&lk fyax fo"ke;qXeh (helerogametic) gksrk gS\

............................................................................................................................

11. e/qefD[k;ksa esa fyax fu/kZj.k vxqf.kr f}xqf.krrk (haplodipolidy) dgk tkrk gSA D;ksa\

............................................................................................................................

22.8 ekbVksdk¡fMª;y oa'kkxfr & ,d ekr`d oa'kkxfr dk ekeyk

dsanzd ds vfrfjDr ekbVksdkfMª;k vkSj gfjryod (DyksjksIykLV) esa Hkh DNA fo|eku jgrk gS
vkSj vkius vHkh dsanzd esa fo|eku xq.klw=kksa ij thuksas ds ckjs esa vè;;u fd;k gSA pw¡fd ;qXet
(tkbxksV) esa ekbVksdkfMª;k vaM ls vkrk gS] blfy;s ekbVksdkfMª;k DNA RkFkk RNA dh oa'kkxfr
dks ekr`d oa'kkxfr dk ekeyk dgk tkrk gSA

okLro esa] fo'ks"k jksx vkSj blfy;s muds fy;s mÙkjnk;h thu ekbVksdkfMª;k DNA esa foÑfr;ksa
ds dkj.k mRiUu gksrs gSa tksfd ek¡ ds ifjokj ls lacafèkr gksrs gSA

22.9 ekuo dsanzdiz:i (dSfj;ksVkbi)

xq.klw=kksa dks muds çdkj o vkdkj ds vuqlkj 7 lewgksa esa O;oLFkkiu dks ekuo dSfj;ksVkbi dgrs
gSaA ;g ekbVksfVd eè;koLFkk esa n`f"Vxkspj Øksekslkseksa dks O;ofLFkr djds rS;kj fd;k tkrk gSA

(i) Øksekslkseksa dh dqy la[;k ;k 2n = 46 (23 tksM+s)

(ii) vkWVkslkseksa dh la[;k = 44 (22 tksM+s)

(iii) fyax Øksekslkseksa = X vkSj Y = 2

(iv) vkdkj] lsUVªksfe;j] o fo'ks"k jatu rduhdksa ls çkIr ifV~V;ksa dks vkèkkj cukdj bUgsa A ls
G rd ds lkr lewgksa esa oxhZÑr fd;k x;k gS tSls fp=k 22.8 esa n'kkZ;k x;k gSA

ekuo esa fyax fuèkkZj.k] tSlkfd vki igys ls gh tkurs gSa fuEuor~ gksrk gSA

lkekU; iq#"k esa 22 tksM+s vkWVkslkse + ,d X Øksekslkse o ,d Y Øksekslkse

lkekU; L=kh esa 22 tksM+s vkWVkslkse  + nks X Øksekslkse gksrs gSa] ujRo (maleness) ds fy;s Y
vko';d gksrk gSA

Y Øksekslkse ds vHkko ls ,d L=kh iSnk gksrh gSA
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tuu ,oa vkuqoaf'kdh

fp=k 22.8 lkekU; ekuo ds Øksekslksseksa dks n'kkZrk gqvk dSfj;ksVkbi] eknk esa Hkh leku
vkWVkslkse gksrs gSa ysfdu XY ds LFkku ij nks X Øksekslkse

22.10 ekuo easa xq.klw=kh; vilkekU;rk,a o vkuqoaf'kd fodkj

Øksekslkse dh lkekU; la[;k o lajpuk esa fdlh çdkj ds ifjorZu ls vilkekU;rk,a mRiUu
gksrh gSaA euq"; esa vkuqoaf'kd fodkjksa ds dqN mnkgj.k fuEuor~ gSa&

1. ekSaxksyrk (eksaxksfyTe) ;k MkmUl flUMªkse μ blesa O;fDr esa 47 Øksekslkse ik;s tkrs gSa tks
fd 21osa tksM+s esa ,d vfrfjDr Øksekslkse (21osa Øksekslkse dh Vªkblkseh) ds dkj.k gksrk gSA
bldk ifj.kke ;g gksrk gS fd os
 eancqf¼ gksrs gSaA
 thHk eksVh gksrh gSA
 yVdk eq¡g ([kq'kh dh >wBh vfHkO;fDr) (fp=k 22.9)

dSfj;ksxzke
(uj)

X xq.klw=k

X xq.klw=k

Y xq.klw=k

dSfj;ksxzke
(eknk)
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tuu ,oa vkuqoaf'kdhpkyhl o"kZ ls Åij dh vk;q dh xHkZorh efgykvksa esa eksaxksy f'k'kq dks tUe nsus dh laHkkouk
vfèkd gksrh gSA

fp=k 22.9 eksaxksyrk;qDr (eksaxksfyTe) ;k MkmUl flaMªkse

fp=k 22.10 DykbuiQsYVj flaMªkse ;qDr euq";

lsDl
Øksekslkse

vkVkslkse

Y

XX
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tuu ,oa vkuqoaf'kdh 2. DykbuiQsYVj flaMªkse (Klinefelter’s Syndrome) ftl uj (iq#"k) esa 47 Øksekslkse gksrs
gSaa ,d vfrfjDr X Øksekslkse (44 vkWVkslkse + XXY) gksrk gSA DykbuiQsYVj ds fof'k"V y{k.k
fuEu çdkj gS

 yack] vYicqf¼ iq#"k

 caè; (sterile) vkSj iq#"k esa eknk dh rjg fodflr Lru iqaLru o`f¼&xkbusdkseSfLV;k
(gynaecomastia-gynae) = L=kh $ massere = Lru_ iqa ¾ iq#"k $ Lru (fp=k 22.10)

3. VuZlZ flaMªkse (Turner’s Syndrome) & O;fDr ,d efgyk gksrh gS ftlesa 45 Øksekslkse
ik;s tkrs gSa ftlesa dsoy ,d X– Øksekslkse gksrk gS (22 tksM+h vkWVkslkse + XO) blds eq[;
y{k.k fuEuor gS a

 eancqf¼

 xnZu ij tkyuqek (weblike) Ropk

 viw.kZfodflr Lru (fp=k 22.11)

fp=k 22.11 VuZlZ flaMªkse (Turner’s Syndrome) ls xzLr efgyk

4. o.kk±Uèkrk o gheksiQhfy;k (jDrlzkoh&jksx (Bleeder's disease)

nksuksa fyax layXuh (Sex linked) fodkj gSa (fp=k 22.6 rFkk 22.7 ns[ksa)

X Y
c

XX
c

XY
c

okgd eknk lkekU; firk

X X;qXed (xSehVsa)

tud

v.M 'kqØk.kq

vkWVkslkse

d
soy

 ,
d
 X

 x
q.k
lw
=k
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tuu ,oa vkuqoaf'kdhoa'kkxfr fuEu izdkj gS %

X Y

XX XY

X Y
C

X X
C

X
C

X

;qXedsa (xSehVsa)

lkekU; iq=kh lkekU; iq=k

o.kk±/ iq=kokgd iq=kh

;qXedsa (xSehVsa)

fp=k 22.12 o.kk±èkrk dh oa'kkxfr

uksV % X = lkekU; ,yhy] Xc = vizHkkoh mRifjorhZ] fp=k 22-7 Hkh ns[ksaA

iq#"k esa ,dy X Øksekslkse ek¡ ls izkIr gksrk gSA vr% ,d nks"kiw.kZ thu (o.kk±èkrk ;k gheksiQhfy;k
ds fy;s) ek¡ ds X Øksekslkse esa fo|eku jgrk gS tksfd iq=k dks varfjr (pyk vkrk) gksrk gS vkSj
,d nks"k ds :i esa vfHkO;fDr ikrk gSA

iq=kh dks ,d X xq.klw=k ek¡ ls vkSj nwljk xq.klw=k firk ls izkIr gksrk gSA ek¡ ls izkIr nks"kiw.kZ thu
nwljs X ij lkekU; ,syhy }kjk vkPNkfnr gks tkrk gSA rc iq=kh okgd dgykrh gS (fp=k
22.12)A o.kkZaèk iq#"k yky o gjs jaxksa esa foHksn ugha dj ikrs gSaA gheksiQhfy;k ls xzLr iq#"k ds
jDr dk FkDdk vklkuh ls ugha cu ikrk gS vkSj jksxh dh jDrlzko ls e`R;q gks ldrh gSA bldh
oa'kkxfr Bhd o.kk±èkrk dh oa'kkxfr ds leku gSA

5. FkSyslsfe;k (Thalassemia)
;g ,d vkWVkslkseh@vfyax lw=kh; fodkj (autosomal) gS ftlesa gheksXyksfcu dk la'ys"k.k lqpk:
:i ls ugha gksrk gS ftlds iQyLo:i thfor jgus ds fy;s ckj&ckj jDrkèkku (jDr $ vk/ku)
(Transfusion) djkrs jguk iM+rk gSA

nks"kiw.kZ thu vizHkkoh gksrk gS vkSj vkWVkslkse ij ekStwn jgrk gS blfy;s fo"ke;qXeth ekrk&firk
esa ;g nks"k n`f"Vxkspj ugha gksrkA cPpk tks fd ekrk&firk nksuksa ls (le;qXeth vizHkkoh) nks"kiw.kZ
thu izkIr djrk gS og FkSyslsfe;k ls ihfM+r jgrk gSA

6. fldy lsy ,uhfe;k (Sickle cell anaemia)

;g ,d nwljh oa'kkuqxr vilkekU;rk gS tksfd ,dy vkWVkslkseh thu ds mRifjorZu ds dkj.k gksrh
gSA blesa yky :fèkj df.kdk;sa vius okLrfod vkdkj esa u gksdj foÑr gksdj g¡fl;k (fldy)
ds vkdkj dh gks tkrh gSa] ;g nks"kiw.kZ gheksXyksfcu ds dkj.k gksrk gSA nks nks"kiw.kZ thu (le;qXeth
vizHkkoh) okys O;fDr thfor ugha jg ldrs gSaA fo"ke;qXeth O;fDr;ksa esa] ,d thu lkekU; gksrk
gS vkSj blfy;s dqy yky #fèkj df.kdkvksa dh vkèkh df.kdkvksa esa lkekU; gheksXyksfcu ik;k
tkrk gS tcfd nwljh nks"kiw.kZ gksrh gSaA fldy lsy thu okys fo"ke ;qXeth O;fDr;ksa ds fy, ;g
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tuu ,oa vkuqoaf'kdh eysfj;k ds fo:¼ mu cPpksa ds fy;s ,d ojnku gS ftuesa ,d nks"kiw.kZ gheksXyksfcu thu ik;k
tkrk gS muesa eysfj;k dk izHkko de gksrk gS D;ksafd nks"kiw.kZ yky :fèkj df.kdkvksa ds vanj
eysfj;k ijthoh iui ugha ldrkA

7. Rh dkjd (Rh factor)
Rh dkjd ,d izfrtu (,UVhtu) izksVhu gS tksfd yky :fèkj df.kdkvksa dh lrg ij fo|eku
jgrk gSA yxHkx 15 çfr'kr efgykvksa esa Rh ,UVhtu ds fy;s thu fo|eku ugha jgrkA os Rh
usxsfVo (Rh & ½.kkRed) gksrh gSaA iq#"k Hkh Rh usxsfVo (½.kkRed) gks ldrs gSa] ysfdu ;g
fo'ks"kd (VªsV) dsoy Rh ½.kkRed efgykvksa esa gh leL;k mRiUu djrh gSaA

,d Rh ½.kkRed xHkZorh efgyk ftldk ifr Rh+ (?kukRed) gS ,slk xHkZ èkkj.k dj ldrh
gS (f'k'kq mRiUu dj ldrh gS) ftles firk ls Rh+ thu pyk vk;k gksA tc Rh+ Hkzw.k dk jDr
ek¡ dh :fèkj èkkjk esa izos'k djrk gS rks ek¡ dk bE;wu ra=k Rh ,saVhtu ds foijhr ,safVckWfM;ksa dks
mRiUu djrk gS ftlls fd xHkkZoLFkk ds nkSjku NksVh eksVh (xkS.k) leL;k,a mRiUU gks ldrh gSaA
,safVckWfM;ka ek¡ ds jDr esa gh jg tkrh gSa vkSj mÙkjorhZ xHkks± esa ek¡ ds izfrfiaM tks Hkzq.k Rh izfrtu
ds fojks/h gSa] Hkzw.k dh :f/j/kjk esa izos'k dj ldrs gSa vkSj Hkzw.k dh yky :f/j df.kdkvksa dks
u"V dj ldrs gSa ftlls fd Hkzw.k esa xaHkhj vjDrrk gks ldrh gS vkSj ;g Hkwz.k ds fy, ?kkrd
Hkh gks ldrk gSA bl fLFkfr dk ,sfjFkzksCykLVksfll iQhVSfyl (xHkZ jDrk.kqdkjdrk) dgk tkrk gSA
bl jksx dks iQsfefy;l bDVsjl xzsfol uhvksusVksje ;k ikfjokfjd uiotkrd xaHkhj dkeyk Hkh
dgk tkrk gSA

vktdy Rh+ Hkzw.k dh Rh ½.kkRed ek¡ dk mipkj izloksijkUr rqjUr fd;k tkrk gS rkfd ek¡
dh :fèkj èkkjk esa fo|eku ,sUVhtu u"V fd;s tk ldsaA (fp=k 22.13)

fp=k 22.13 Rh oa'kkxfr dk jpukra=k

(d) izFke xHkkZoLFkk dks n'kkZrk gS tg¡k ek¡ Rh(-) o Hkzw.k Rh(+) gSA Hkzw.k dk izksVhu ([kkyh
o`Ùk) ek¡ esa izfr vfHkdrkZvksa ds mRiknu dks iszfjr djrk gS (dkys iz[k.M)

([k) ek¡ ds Hkhrj esa izfrvfHkdrkZvksa ds èkkj.k fd;s tkus dks crykrk gSA

(x) leku ekrk esa nwljh xHkkZoLFkk esa Rh(+) xHkZ dks n'kkZrk gS nwljh xHkkZoLFkk esa leku
ekrk ds 'kjhj ds izfrvfHkdrkZ (antifactors) f'k'kq dh yky :fèkj df.kdkvksa dks
u"V dj nsaxsA
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tuu ,oa vkuqoaf'kdh22.11 mYcos/u (,fEuvkslsUVsfll & Amniocentesis)

ge tkurs gSa fd i{kh] ljhl`i vkSj Lru/kjh izkf.k;ksa esa xHkZLFk f'k'kq ;k Hkzw.k ds pkjksa vksj ,d
etcwr] js'ksnkj FkSyh gksrh gS ftlesa rjy Hkjk gksrk gS bls amnion ;k mYc rFkk rjy dks mYch;
rjy dgrs gSaA xHkZorh efgyk ds mYch; rjy dk uewuk ysdj mldh tkap dh tkrh gS rkfd
irk py lds fd xHkZ esa iy jgs f'k'kq xq.klw=kh; vilkekU;rkvksa ls ihfM+r rks ugha gSA blls
xHkZLFk f'k'kq ds fyax dh Hkh irk yxk;k tk ldrk gS tks dkuwuu voS/ gSA Amniocentesis xzhd
'kCn amnion mYc + centesis - kentein = to prick pqHkkuk ls cuk gSA vr% ,fEuvkslsUVsfll
,d rduhd gS ftlds }kjk thUk esa nks"kksa ds dkj.k mRiUu vkuqoaf'kd fodkjksa (Hereditary
disorders) dh igpku dh tkrh gS (fp=k 22.14)

(i) Hkzw.k dks ?ksjs jgus okys mYch; (,fEu;ksfVd) rjy dk ,d uewuk fipdkjh }kjk fudkyk tkrk gSA

(ii) bl rjy esa Hkzw.k dh Ropk ls VwV dj fxjus okyh dksf'kdk,a gksrh gSaA

(iii) Hkzw.kh; dksf'kdkvksa dks pqudj laofèkZr fd;k tkrk gSA

(iv) foHkkftr gks jgh dksf'kdkvksa ds xq.klw=kksa dk vkuqoaf'kd fodkjksa ds fy;s fo'ys"k.k fd;k
tkrk gSA

;fn ykbykt vkuqoaf'kd fodkj igpkus tkrs gSa rks xHkkZoLFkk dks lekIr (terminate) fd;k tk ldrk
gSA vtUesa f'k'kq ds fyax dh tk¡p ds fy;s mYcos/u (,fEu;kslsUVfll) dk ç;ksx voSèk gSA

fp=k 22.14 ,fEuvkslsUVsfll dh rduhd

22.12 ekuo thukse (Human Genome)

fiNys lkS o"kksZa esa vkuqoaf'kdh vkSj vkf.od tho foKku (Molecular biology) us vfr rhozrk
ls izxfr dh gSA vkius vHkh thuh fodkjksa ds ckjs esa i<+k gS vkSj vkt mudk thu mipkj }kjk
bykt fd;s tkus dh vk'kk dh tkrh gSA ,slk blfy, gqvk D;ksafd 2003 esa ekuo Øksekslkse ij
fo|eku vfèkdrj thuksa dh eSfiax dh tk pqdh gS ;k 23(n) Øksekslkseksa esa mudk LFkku fuèkkZfjr
fd;k tk pqdk gSA fofHkUu lajpukRed y{k.kksa] 'kjhj esa fofHkUu tSojklk;fud vfHkfØ;kvksa dks
mRizsfjr djus okys fofHkUu izfd.oksa dks fu;af=kr djus okys] o vkuqoaf'kd fodkjksa ds fy;s
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tuu ,oa vkuqoaf'kdh mÙkjnk;h thuksa dk fuèkkZj.k fd;k tk pqdk gSA thukse dk vFkZ ,d fo'ks"k tho ds vxqf.kr
xq.klw=kksa ds leqPp ij mifLFkr lHkh thu ls gS vkSj thukse ds vè;;u ls lacaf/r Kku 'kk[kk
dks thuksfedh (geonomics) dgk tkrk gSA pw¡fd thu tksM+s esa fo|eku jgrs gS (,d ek¡ ls o
,d firk ls oa'kkuqØe esa izkIr)] ,d fo'ks"k tho esa fo|eku lHkh thu blds vxqf.kr leqPp;
(n) esa gksrs gSaA bl izdkj ekuo thukse dk ekuoksa ds Øksekslkseksa ds vxqf.kr leqPp; esa fo|eku
lHkh thuksa ds :i esa ifjHkkf"kr fd;k tk ldrk gSA iwjs ekuo DNA esa 20,000 ls 25,000 thu
o 3 vjc (fcfy;u) ds yxHkx csl tksM+s (base pairs) gksrs gSa] izR;sd ekuo Øksekslkse esa csl
vuqØeksa dk fu;eu djus okys izksVhu dksfMax thu] uku dksfMax DNA, izksVhuksa ds fy;s dksM djus
okys thuksa ds izkseksVj vuqØeksa (TATA ckWDl) ds vykok jkbckslkseh RNA rFkk dbZ tRNA ds
mRiknu ds fy;s dksM (ladsr) djus okys thu Hkh ik;s tkrs gSA

;g vuqeku yxk;k x;k gS fd ekuo thukse ds dsoy 1.5% Hkkx esa izksVhu dksfMax vuqØe thu
ik;s tkrs gSaA

ikBxr ç'u 22.4

1. ekbVksdkafMª;k oa'kkxfr dks ekr`d oa'kkxfr D;ksa ekuk tkrk gS\
............................................................................................................................

2. ekuo dsanzd iz:i (dSfj;ksVkbi) esa ekuo xq.klw=k dks fdrus lewgksa esa j[kk x;k gS\
............................................................................................................................

3. DykbuiQsYVlZ] VuZj ,oa eksaxksfyTe esa xq.klw=k vilkekU;rk dks Li"V djsaA
............................................................................................................................

vkius D;k lh[kk

 oa'kkxfr dk vFkZ tudksa ls larfr esa y{k.kksa dk lapj.k gSA

 fofo/rk dk vFkZ larfr;ksa ;k ,d gh iztkfr ds lnL;ksa ds chp vUrj gSA

 esaMy bl rF; dh O;k[;k djus okys izFke O;fDr FksA oa'kkxfr esa tudksa dh tuukRed
(generative) dksf'kdkvksa ls larkuksa esa bdkb;ksa dk lapj.k gksrk gSA

 g~;wxks Mh czht] dkWjsUl rFkk 'ksjekd us esaMy ds oa'kkxfr ds fu;eksa dh iqu% [kkst dhA

 esaMy us eVj dh lkr ,slh fdLesa yh Fkh tks lkr tksM+h y{k.kksa esa fHkUu FkhaA

 esaMy ds fola;kstu ds fu;e ds vuqlkj ;qXed cuus ds le; dkjd i`Fkd gks
tkrs gSA

 esaMy dk ^izHkkfork dk fl¼kar* crykrk gS fd y{k.kiz:ih (iQhuksVkbfid) vfHkO;fDr esa
,d dkjd nwljs fojksèkh dkjd ij izHkkoh (gkoh) gks tkrk gSA
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tuu ,oa vkuqoaf'kdh ^Lora=k viO;wgu ds fu;e* esa dgk x;k gS fd ,d y{k.k dh oa'kkxfr nwljs y{k.k dh
oa'kkxfr ij fuHkZj  ugha gksrhA

 esaMy ds vkuqoaf'kd fu;eksa ls fopyu gksrs gSa vkSj ;s gSa & viw.kZ izHkkfork] lgizHkkfork]
cgq,syhysa (multiple alleles)] cgqthuh] oa'kkxfr rFkk cgqHkzekfork (IyhvksVªkWih)A

 lVu rFkk cksojh (1902) us oa'kkxfr dk xq.klw=k fl¼kar  (chromosome theory) izLrqr
fd;kA blesa dgk x;k gS fd esaMyh; dkjd vFkok thu xq.klw=k ij fLFkr gksrs gSaA

 thu Øksekslkseksa ij ,d jSf[kd :i esa fo|eku gkssrs gSa vkSj os lgyXu lewg esa ijLij cus
jgrs gSaA lgyXu thu dkb,T+ek fuekZ.k ;k thu&fofue; (ØkWflax vksoj) }kjk i`Fkd gks tkrs
gSaA

 i`Fkd fyaxksa okys thoksa esa ,d tksM+h fyax xq.klw=k (lsDl Øksekslkse) gksrs gSaA ekuo L=kh esa
;g XX rFkk iq#"k esa XY gksrs gSaA

 uj vius X xq.klw=k dks eknk tud rFkk Y dks uj tud ls izkIr djrs gSaA

 eknk nks X xq.klw=k (XX) izkIr djrh gSa] nksuksa tudksa ls ,d&,dA

 xq.klw=kksa dh lkekU; la[;k ,oa lajpuk esa dksbZ Hkh ifjorZu vlkekU;rk iSnk djrk gSA

 ,d lkekU; dsanzdiz:i (dSfj;ksVkbi) esa 23 tksM+s ekuo xq.klw=k vkSj gtkjksa thu ik;s tkrs gSaA

 Mkmu flaMªkse (Down’s Syndrome) jksfx;ksa esa 47 Øksekslkse (21osa xq.klw=k dh Vªkblkseh)
ik;s tkrs gSaA

 DykbuiQsYVlZ flaMªkse ds jksxh esa 44 vfyaxlw=k (vkVkslkse o ,d Y vFkkZr XXY ik;s tkrs gSaA

 VuZlZ flaMªkse esa 44 vkWVkslkse o ,d X vFkkZr XO ik;s tkrs gSaA

 o.k±kèkrk ,oa gheksiQhfy;k X lgyXu fodkj gSA

 FkSyslsfe;k ,oa fldy lsy ,uhfe;k ,d ,dy nks"kiw.kZ thu ds dkj.k gksrs gSaA

 Rh(+) Hkzw.k dh RH (–) ekrk esa mifLFkfr leL;k;sa mRiUu djrh gS ftlesa Hkzw.k ds izfrtu
(antigens) ds fo:¼ ek¡ ds [kwu esa izfrfiaMksa (antibodies) dk fuekZ.k gksrk gSA

 ekuo thukse dh eSfiax gks pqdh gSA

 mYcos/u (,fEu;kslsUVsfll) Hkzw.k esa thuh fodkj dh tk¡p djus dh ,d rduhd gSA

ikBkar iz'u

1. esaMy ds rhu oa'kkxfr fu;eksa dks crk,aA buesa ls dkSu&lk fu;e lkoZf=kd gS\

2. ,d yacs ikSèks (TT) o ,d ckSus ikSèks (tt) ds chp ØkWl dh dYiuk djsaA F
2
 larfr esa

y{k.kiz:ih o thuiz:ih vuqikrksa dks Kkr dhft,A ;fn ØkWl

(a) izHkkfork n'kkZrk gSA (b) viw.kZ izHkkfork n'kkZrk gSA
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tuu ,oa vkuqoaf'kdh 3. ;fn ekrk&firk dk AB rFkk O jDr lewg gksa rks larfr dk jDr lewg D;k gksxk\

4. fuEu ij fVIi.kh fy[ksa

(a) vizHkkoh ?kkrd thu (b) cgqHkkfork (IyhvkWVªkih)

(c) lgyXu lewg (d) ekbVksdkafMª;k oa'kkxfr

(e) ekuo dsanzd iz:i (dSfj;ksVkbi) (f) ekuo thukse

5. ekuoksa esa fofHkUu izdkj ds jax&:i (complexion) D;ksa ik;s tkrs gSa\

6. oa'kkxfr ds xq.klw=kh; fl¼kar crk,aA

7. fuEu ØkWlksa ds ifj.kke crk;sa vkSj mudh larfr ds y{k.kiz:ih vuqikr crk;saA

(d) ,d o.kk±èk O;fDr ,d okgd L=kh ls fookg djrk gSA

([k) ,d lkekU; o.kZn`f"V okyk iq#"k ,d okgd L=kh ls fookg djrk gSA

8- X lgyXu oa'kkxfr dks fØl&ØWkl oa'kkxfr D;ksa dgrs gSa\

9. vilkekU; xq.klw=kksa dh la[;k ds dkj.k mRiUu vkuqoaf'kd fodkjksa dk ,d fooj.k izLrqr
dhft,A

10- mYcos/u (,Euh;kslsaVsfll) D;k gS\ ;g dSls vkSj fdl fy;s fd;k tkrk gS\

ikBxr iz'uksa ds mÙkj

22.1 1. xzsxj tkWu esaMy] oa'kkxfr ds fl¼karksa ds izFke izfriknd

2. (i) lg;qXeth & ,d xq.k ds leku ,syhy okys

fo"ke;qXeth & ,d xq.k ds vleku ,syhy okys

(ii) izHkkoh & lg;qXeth o foie;qXeth nskuksa fLFkfr;ksa esa vfHkO;fDr ikus okys
,syhysa

(iii) thuiz:ih (thuksVkbi– Genotype) & ,d O;f"V dh thuh lajpuk

y{k.kiz:ih (iQhuksVkbi– Phenotype) & ,d thu dh ckg~; vfHkO;fDr

(iv) ,dladj ØkWl & ,d tksM+h foijhr y{k.kksa okys nks tudksa ds chp ØkWl

f}ladj ØkWl & nks tksM+h foijhr y{k.kksa okys nks tudksa ds chp ØkWl

3. oa'kkxfr & ,d ih<+h ls vkxkeh ih<+h esa y{k.kksa dk lapj.k

fHkUurk & ,d gh iztkfr ds lnL;ksa ds chp varj
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tuu ,oa vkuqoaf'kdh4. ,d ladj vuqikr & 3 : 1 f}ladj vuqikr & 9 : 3 : 3 : 1

5. mRifjorZu] iqu;ksZtu

22.2 1. (i) ,syhysa ,d thu ds fofHkUu :i

(ii) nksuksa ,syhysa ,d izHkkoh iQhuksVkbi ds :i esa vfHkO;fDr ikrs gSaA

(iii) ,d gh y{k.k dks fu;af=kr djus okys cgqr ls thu

(iv) ftudh O;f"V esa mifLFkfr ?kkrd fl¼ gksrh gSA

2. (i) lgizHkkfork o cgqy ,yhys (multiple alleles)

(ii) viw.kZ izHkkfork

(iii) cgqthoh oa'kkxfr

3. 1 : 2 : 1

22.3 1. thu DNA ds [k.M gSa ;s xq.klw=k esa fLFkr gksrs gSaA

2. lVu rFkk cksojh

3. (i) ,d gh xq.klw=k ij ekStwn thuksa ds ftl lewg esa ,d lkFk oa'kkxr gksus dh
izo`fÙk gksrh gS] mls lgyXu lewg (Linkage group) dgrs gSaA

3. (i) ,d letkr ;qXe ds nks ØksesfVMksa ds chp thuksa dk VwVuk o fofue; ØkWflax
vksoj dgykrk gSA

4. ehvksfll dh izkoLFkk I ds nkSjkuA

5. ekuo eknk dsoy ,d izdkj ds ;qXed (xSehV) mRiUu djrh gSA

6. D;ksafd X xq.klw=kksa esa o.kk±èkrk ds fy;s thu ,d vizHkkoh thu gSaA

22.4 1. D;ksafd ekbVªksdk¡fMª;k ek¡ ls v.M }kjk izkIr gksrs gSaA

2. lkr

3. DykbuiQsYVj (flaMªkse) 2n = 47 ; XXY

VuZj (flaMªkse) % 2n = 45; XO

eksaxksfyTe % 2n = 47 : 21osa xq.klw=k dh Vªk;lkseh vFkkZr~ 21osa tksM+s esa ,d vfrfjDr
xq.klw=k


