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ifjHkk"kk,aifjHkk"kk,aifjHkk"kk,aifjHkk"kk,aifjHkk"kk,a

• dkjddkjddkjddkjddkjd     (Factor)     vFkok thuvFkok thuvFkok thuvFkok thuvFkok thu     (Gene)&&&&&     oa'kkxfrd y{k.kksa
dks O;Dr djus okyh LorU= bdkbZ tks dksf'kdk esa ikbZ
tkrh gS mls dkjd ;k thu dgrs gSaA

• ,yhy ,yhy ,yhy ,yhy ,yhy (Allele)&&&&& ,d xq.k ds fofHkUu foi;kZ;h :iksa dks
izdV djus okys dkjdksa dks ,d nwljs dk ,yhy dgrs gSaA
tSls yEckiu (T) vkSj ckSukiu (t)A

• izR;sd y{k.k dkjd dks ,d izrhd ls O;Dr fd;k tkrk gS]
izHkkoh dkjd dks cM+s v{kj (Capital letter) rFkk vizHkkoh
dkjd dks NksVs v{kj (Small letter) ls O;Dr djrs gaS]
mnkgj.k& yEckiu (T) rFkk ckSukiu (t)

• y{k.k iz:iy{k.k iz:iy{k.k iz:iy{k.k iz:iy{k.k iz:i     (Phenotype)&&&&& os y{k.k tks ckgjh :i ls
fn[kkbZ nsrs gSa rFkk muds }kjk vkuqoaf'kd laxBu dk irk
ugha pyrkA yEckiu] blesa vkuqoaf'kd laxBu dk irk ugha
pyrkA

• thu iz:ithu iz:ithu iz:ithu iz:ithu iz:i     (Genotype)&&&&& thoèkkjh ds vuqokaf'kd laxBu
dks thu iz:i dgrs gaS] mnkgj.k& yEcs ikSèks dk vkuqoaf'kd
laxBu (Tt) rFkk (TT) nksukas gks ldrs gSaA

• le; q Xeth le; q Xeth le; q Xeth le; q Xeth le; q Xeth (Homozygous)     rF k k  fo " ke; q XethrF k k  fo " ke; q XethrF k k  fo " ke; q XethrF k k  fo " ke; q XethrF k k  fo " ke; q Xeth
(Heterozygous)&&&&& izR;sd tud (Parent) dh dkf;d
dksf'kdk esa ,d gh xq.k dks O;Dr djus ds fy, nks dkjd
gksrs gaSA tc ;s dkjd ,d leku gks tSls (TT, RR, rr, YY)

vkfn rks n'kk le;qXeth gksrh gS vkSj ;fn dkjd fHkUu gks
(Tt, Rr, Yy) rks ,slh n'kk fo"ke;qXeth gksrh gSA

vkuqoakf'kdrk rFkk fofHkUurkvkuqoakf'kdrk rFkk fofHkUurkvkuqoakf'kdrk rFkk fofHkUurkvkuqoakf'kdrk rFkk fofHkUurkvkuqoakf'kdrk rFkk fofHkUurk
(Heredity and Variation)

• thoèkkfj;ksa dh ,d ih<+h ls nwljh ih<+h esa fofHkUu y{k.kksa
dk izs"k.k ;k lapj.k dks vkuqokaf'kdrk dgrs gSaA rFkk y{k.kksa
dks vkuqokaf'kd y{k.k dgrs gaSA

• thoèkkfj;ksa ds chp ik;s tkus okys varjksa dks fofHkUurk,a
dgrs gSaA

• vySafxd tuu djus okys thoksa es vxyh ih<+h ds thoksa dk
le:i vkuqoakf'kd <k¡pk gksrk gS rFkk vxyh ih<+h ds tho
esa cgqr de fofHkUurk,¡ gksrh gSa tks dsoy i;kZoj.k ds
dkj.k gksrh gSA

• ySafxd tuu esa ;qXed curs le; v)Zlw=h foHkktu ds
nkSjku thu fofue; ds QyLo:i xq.klw=ksa ds u;s& la;kstu
cu tkrs gS ftlls ySafxd tuu djus okys thoksa esa vfèkd
fofHkUurk,a ikbZ tkrh gSA

es.My ds dkjd (thu) µes.My ds dkjd (thu) µes.My ds dkjd (thu) µes.My ds dkjd (thu) µes.My ds dkjd (thu) µ oa'kkxfrd y{k.kksa dks
O;Dr djus okyh Lora=k bdkbZ tks dksf'kdk esa ik;h tkrh gS
mls thu dgrs gSA

• thu 'kCn dk iz;ksx tksgkUlu us fd;k (1909)

thu@dkjd nks izdkj ds gksrs gS

I) izHkkoh dkjd (Dominant gones)

II) vizHkkoh dkjd (Recessive gones)

izHkkfork izHkkfork izHkkfork izHkkfork izHkkfork (Dominance)

fo"ke ;qXeth tho esa tks thu vfHkO;Dr gksrk gS mls
izHkkoh (dominant) dgrs gS rFkk bl ifj?kVuk dks izHkkfork
dgrs gSA eg. Tt ls ;qDr tho esa T (Å¡pkiu) Lo;a dks izdV
djrk gS rFkk t (ckSukiu) O;Dr ugha gks ldrk] blfy;s T

izHkkoh thu gSA

vizHkkoh vizHkkoh vizHkkoh vizHkkoh vizHkkoh (Recessive)&&&&& ;g og ,syhy gS tks izHkkoh
thu dh mifLFkfr esa Lo;a dks o;Dr ugha dj ldrkA mQij
fn, x, mnkgj.k esa t vizHkkoh thu gSA

'kq¼ oa'kØe 'kq¼ oa'kØe 'kq¼ oa'kØe 'kq¼ oa'kØe 'kq¼ oa'kØe (Pure lines)&&&&& ,sls thu ftuds Hkhrj
lHkh thu ds cy le;qXeth n'kk esa gh gksrs gSaA bl thu ds
vU; ,syhy vuqifLFkr gksrs gSA

ladj.k ladj.k ladj.k ladj.k ladj.k (Hybridisation)&&&&& okafNr y{k.kksa ls ;qDr
thoksa dk ijLij izladj.k (cross) ladj.k dgykrk gSA izladfjr
rhu fHkUu iztkfr;ksa (species) ds lnL; gks ldrs gSaA

,d ladj izladj.k ,d ladj izladj.k ,d ladj izladj.k ,d ladj izladj.k ,d ladj izladj.k (Monohybrid cross)

thu ds ,d tksM+s ds vkuqokaf'kd izHkko vFkok fdlh
,d y{k.k dks izHkkfor djus okys dkjdksa dk vè;;u djus gsrq
iztkfr fo'ks"k ds 2 izkf.k;ksa ds chp ladj.k dks ,d ladj

14-  vkuqokaf'kdh14-  vkuqokaf'kdh14-  vkuqokaf'kdh14-  vkuqokaf'kdh14-  vkuqokaf'kdh



65

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035

+91-9350679141

izladj.k dgrs gSA

f}ladj izladj.k f}ladj izladj.k f}ladj izladj.k f}ladj izladj.k f}ladj izladj.k (Dihybrid cross)

blesa nks tksM+h foijhr y{k.kksa ds vè;;u gsrq izladj.k fd;k
tkrk gSA

eg. ihys cht YY ; gjs cht & yy => chtksa dk jax

xksy cht RR ; >qjhZnkj cht & rr => chtksa dk vkdkj

eS.Msy ds vkuqokaf'kdrk ds fu;e

I. izHkkfork vFkok izcyrk dk fl¼kar@fu;e  izHkkfork vFkok izcyrk dk fl¼kar@fu;e  izHkkfork vFkok izcyrk dk fl¼kar@fu;e  izHkkfork vFkok izcyrk dk fl¼kar@fu;e  izHkkfork vFkok izcyrk dk fl¼kar@fu;e (Law of

Dominance) µ tu ijLij fojks/h y{k.kksa okys nks 'kq¼ tudksa
ds chp ladj.k djk;k tkrk gS rks mudh larkuksa esa fojks/h
y{k.ksa esa ls ek=k izHkkoh y{k.k (Dominant Trait) gh ifjykf{kr
gksrk gSA

Å¡pk ikS/k NksVk ikS/k

TT tt

T T

t Tt Tt

t Tt Tt

vizHkkoh xq.k (Recessive Trait) ifjyf{kr ugha gksrk] ijUrq
mifLFkr vo'; gksrk gS rFkk F

2
 ih<+h (nqljh ih<+h) esa

ifjyf{kr gksrk gSA

II. fola;kstu@i`FkDdj.k dk fl¼kar  fola;kstu@i`FkDdj.k dk fl¼kar  fola;kstu@i`FkDdj.k dk fl¼kar  fola;kstu@i`FkDdj.k dk fl¼kar  fola;kstu@i`FkDdj.k dk fl¼kar (Law of sepregation)

bls ;qXedksa dh 'kq¼rk dk fu;e (Law of Purity of gametes)

Hkh dgrs gSA

y{k.k dkjdksa ds tksM+s ds nksuksa dkjd ;qXed (gamete) cukrs
le; (v¼Zlw=kh foHkktu }kjk) i`Fkd gks tkrs gS rFkk buesa ls
dsoy ,d dkjd gh fdlh ,d ;qXed esa igq¡prk gSA

III. Lora=k viO;wgu dk fl¼kar  Lora=k viO;wgu dk fl¼kar  Lora=k viO;wgu dk fl¼kar  Lora=k viO;wgu dk fl¼kar  Lora=k viO;wgu dk fl¼kar (Law of Independent

Assortment) ;fn ,d y{k.k dh ,d ls vf/d tksfM+;ksa  dh
oa'kkxfr dk lkFk&lkFk vè;;u fd;k tk, rks izR;sd tksM+h
y{k.kksa ds dkjd vU; tksfM+;ksa ds dkjdksa ls Lora=k viO;wfgr
gksrs gSA ,d y{k.k  dh oa'kkxfr nwljs dks izHkkfor ugha djrhA

,d ladjh; vuqikr ,d ladjh; vuqikr ,d ladjh; vuqikr ,d ladjh; vuqikr ,d ladjh; vuqikr (Monohybrid Ratio)

F
2
 esa y{k.k iz:i vuqikr  & 3 % 1

  thu iz:i vuqikr & 1 % 2 % 1

Pure Hybrid Pure

dominant dominant recessive

(TT) (Tt) (tt)

'kq¼ izHkkoh izladj izHkkoh 'kq¼ vizHkkoh

f}ladjh; vuqikr f}ladjh; vuqikr f}ladjh; vuqikr f}ladjh; vuqikr f}ladjh; vuqikr (Dihybrid Ratio)

F
2
 esa y{k.k iz:i vuqikr & 9 % 3 % 3 % 1

Post Mandetion Development (eS.Msy ds ckn) (eS.Msy ds ckn) (eS.Msy ds ckn) (eS.Msy ds ckn) (eS.Msy ds ckn)

viw.kZ izHkkfork (Incomplete dominance) & 4 o'clock ikS/s esa
(ehjkfcfyl tyk;k)

yky iq"i $ liQsn iq"i ß xqykch iq"i

cgqfodYih dkjd (Multiple Alleles)

og thu ftuds nks ls vf/d ,syhy gksrs gS eg. ekuo jDr oxZ
4 izdkj ds gksrs gS & A, B, AB rFkk O tks muesa (RBC's ij)
mifLFkr vFkok vuqifLFkr Xyk;dksizksVhu ds vk/kj ij oxhZÑr
gSA

lgizHkkfork lgizHkkfork lgizHkkfork lgizHkkfork lgizHkkfork (Co-dominance) µ µ µ µ µ tc nksuksa ,syhy izHkkoh
gksrs gS eg. AB jDr oxZ

cgqthoh y{k.k cgqthoh y{k.k cgqthoh y{k.k cgqthoh y{k.k cgqthoh y{k.k (Polygenic traits) µ  µ  µ  µ  µ ,sls y{k.k tks nks ls
vf/d thoksa }kjk izHkkfor gksrs gS eg. ekuo Ropk dk jax
(mlesa fo|eku melanin (esykfuu) & a pigment  dh ek=kk
ij fuHkZj djrk gSA Ropk esa esykfuu dk fuekZ.k de ls de
rhu thuksa }kjk fuèkkZfjr gksrk gSA

All dominant AA BB CC dark/black colour

All recessive aa bb cc white/fair colour

Aa Bb Cc intermediate colour

bl izdkj dh oa'kkxfr dks ek=kkRed oa'kkxfr (Quantitative

inheritance) dgrs gSA

cgqizHkkfoRo cgqizHkkfoRo cgqizHkkfoRo cgqizHkkfoRo cgqizHkkfoRo (Pleiotropism) &  &  &  &  & tc ,d thu ,d ls vf/d
xq.ksa dks izHkkfor djsA

izcyrk izcyrk izcyrk izcyrk izcyrk Epistasis (laneudkjh thu) (laneudkjh thu) (laneudkjh thu) (laneudkjh thu) (laneudkjh thu)

izcyrk ukWu ,sysfyd thoksa (vyx&vyx foLFkyksa ij ekStwn
thu) ds chp vU;ksU; fØ;k gksrh gS] ftlesa ,d thu vU;
thoksa dh vfHkO;fDr dks vkPNkfnr vFkok lanfer dj nsrk gSA

ml thu dks tks vU; thu dks lanfer dj nsrk gS] laneudkjh
vFkok izcy thu dgrs gS] vius vkidks vfHkO;fDr u djus
okys thu dks vcy (hypostate gene) dgrs gSA

;g dqN oSlk gh gS tSlk fd izHkkfork vkSj vizHkkfork esa gksrk
gSA ysfdu izHkkoh vkSj vizHkkoh dkjd ,d thu ds nks ,syhy
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gksrs gS] tcfd izcy vkSj vcy thu ,d gh y{k.k iz:i
(phenotypo) dk fu;a=k.k djus okys nks vyx&vyx thu gksrs
gSA

vizHkkoh izcyrk & vizHkkoh izcyrk & vizHkkoh izcyrk & vizHkkoh izcyrk & vizHkkoh izcyrk & (Recessive Epistasis)

vizHkkoh thu ds dkj.k mRiUu gksus okyh izcyrk dks vizHkkoh
izcyrk dgrs gSaA vFkkZr~ nks tksM+h thoksa esa ls] vizHkkoh izcy
thu vU; thu foLFky ds izHkkoh thu dh fØ;k ds vkPNkfnr
dj nsrk gSA

ek=kkRed oa'kkxfr ek=kkRed oa'kkxfr ek=kkRed oa'kkxfr ek=kkRed oa'kkxfr ek=kkRed oa'kkxfr (Quantitative Inheritance)

;g vusd tksM+h izHkkoh thoksa ds lafpr izHkko ls gksrh gS ftlesa
;s thu ,d lewg vFkok ,d Vhe ds :i esa dk;Z djrs gSa eg.

skin color in humans

?kkrd thu µ?kkrd thu µ?kkrd thu µ?kkrd thu µ?kkrd thu µ

mu thuksa dks tks O;fDr dks ifjiDork izkIr djus ls igys gh
ekj nsrs gS] ?kkrd thu dgk tkrk gSA

thu tks dsoy le;qXeth voLFkk esa gh O;f"V dks ekj nsrs gSa]
vizHkkoh ?kkrd thu dgrs gS vkSj os thu tks fo"ke;qXeth
voLFkk esa O;fDr dks ekj nsrs gSa & izHkkoh ?kkrd thu dgk
tkrk gSA eg. sickle cell anaemia (to be discussed later) (auto-

somal herdit disorder)

oa'kkxfr dk Øksekslkse fl¼kar oa'kkxfr dk Øksekslkse fl¼kar oa'kkxfr dk Øksekslkse fl¼kar oa'kkxfr dk Øksekslkse fl¼kar oa'kkxfr dk Øksekslkse fl¼kar (Chromosonal Theory of

Inheritance) –

lVu ,oa ckscjh lVu ,oa ckscjh lVu ,oa ckscjh lVu ,oa ckscjh lVu ,oa ckscjh 19021902190219021902

1- tho dh nSfgd dksf'kdkvksa (tks tkbxksV (;qXet) ds
ckjackj foHkktuksa ls O;qRiUu gqbZ gksrh gS) esa Øksekslkseksa
(xq.klw=kksa) ds nks loZleku vFkkZr~ vfHkUu leqPp; (set)

ik, tkrs gSa] vFkkZr~ os f}xqf.kr gksrs gaSA buesa ls xq.klq=kksa dk
,d leqPp; ekrk ls (ekr`d Øksekslkse) vkSj nwljk firk
ls (iSr`d Øksekslkse) izkIr gq, gksrs gSaA ,d gh izdkj ds
nks Økekslkseksa ls budk letkr tksM+k (homologous pair)

curk gSA

2- letkr xSehV (gamete - sexcells) cuus ds le; letkr
tksM+s ds Øksekslkse v¼Zlw=kh foHkktu }kjk i`Fkd gks tkrs
gSaA

3- v¼Zlw=kh foHkktu ds nkSjku xq.klw=kksa ds O;ogkj ls Kkr gksrk
gS fd esaMy ds dkjd vFkok thu xq.klw=kksa ij jSf[kd :i

ls O;ofLFkr gSA

xq.klw=kxq.klw=kxq.klw=kxq.klw=kxq.klw=k

xq.klw=k dsanzd ds Hkhrj ik;s tkus okys lw=kkdkj fiaM gksrs gaSA ;g
ØksesfVu lkexzh vFkkZr DNA ds cus gksrs gSaA thu bUgha ij fLFkr
gksrs gSa rFkk y{k.kksa dk lapj.k bUgha ds ekè;e ls ,d ih<+h ls
nwljh ih<+h esa gksrk gSA

dsUnzd esa xq.klw=kksa dh la[;k] Øe rFkk jpuk iztkfr fo'ks"k ds
fy, lqfuf'pr gksrh gSA eg.

tho dk uketho dk uketho dk uketho dk uketho dk uke xq.klw=k la[;kxq.klw=k la[;kxq.klw=k la[;kxq.klw=k la[;kxq.klw=k la[;k

ekuo 46 => 23 tksM+s

fpEiSath 48 => 24 tksM+s

xsgwa 42 => 21 tksM+s

I;kt 16 => 08 tksM+s

lcls NksVs xq.klw=k & if{k;ksa o dod (furgi) esa & ¾ 0-25µ

(ekbØksu)

euq"; ds xq.klw=k dh yEckbZ & 5µ ¾ 5 × 10&6 m

;g dsoy dksf'kdk foHkktu ds nkSjku gh fn[kkbZ iM+rs gaSA

fyaxh xq.k lw=k fyaxh xq.k lw=k fyaxh xq.k lw=k fyaxh xq.k lw=k fyaxh xq.k lw=k (Sex Chromosomes) µ µ µ µ µ

ySafxd fHkUurk ;qDr f}xqf.kr tho/kfj;ksa (diploids) esa dksbZ
xq.klw=k fo'ks"k (;k mudk tksM+k) fyax fu/kZj.k esa egÙoiw.kZ
Hkwfedk fuHkkrk gSA bls fyaxh xq.klw=k dgrs gSaA

vfyaxh xq.klw=k vfyaxh xq.klw=k vfyaxh xq.klw=k vfyaxh xq.klw=k vfyaxh xq.klw=k (Autosomes) µ  µ  µ  µ  µ vU; xq.klw=k tks dkf;d
y{k.kksa dks @ dk;Z dks fu/kZfjr djrs gaSA

le;qXedh le;qXedh le;qXedh le;qXedh le;qXedh (Hemogametic) µ µ µ µ µ tc fdlh O;f"V esa fyaxh
xq.klw=k vkdkjh; n`f"V ls leku gksrs gSa rc mls le;qXedh
dgrs gaSA ,slh O;f"V;ksa esa dsoy ,d gh izdkj ds ;qXed curs
gSaA eg. ekuo eknk (XX)

fo"ke;qXedh fo"ke;qXedh fo"ke;qXedh fo"ke;qXedh fo"ke;qXedh (Heterogametic) µ µ µ µ µ tc fdlh O;f"V esa fyaxh
xq.klw=k vkdkjh; n`f"V ls vleku gksrs gSa rc mls fo"ke;qXedh
dgrs gSaA eg. ekuo uj X & Y xq.klw=k ;qDr nks izdkj ds xSehV
curs gSaA

vxqf.kr dksf'kdk;sa vxqf.kr dksf'kdk;sa vxqf.kr dksf'kdk;sa vxqf.kr dksf'kdk;sa vxqf.kr dksf'kdk;sa (Haploid cells) µ  µ  µ  µ  µ n xq.klw=k ;qDr dksf'kdk;sa
;g xSehV~l gksrh gS ftudk fuekZ.k v¼Zlw=kh dksf'kdk foHkktu
ls gksrk gSA

f}xqf.kr dksf'kdk;sa (Diploid cells) %& 2n xq.klw=k ;qDr dksf'kdk;saA

thukse thukse thukse thukse thukse (genome) µ µ µ µ µ n xq.klw=kksa ij fLFkr thuksa dk leqPp;A
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lgyXurk lgyXurk lgyXurk lgyXurk lgyXurk (Linkage) µ  µ  µ  µ  µ ,d gh Øksekslkse ij ekStwn thuksa esa
,d lkFk oa'kkxr gksus dh izÑfÙk gksrh gSA bl izdkj ds thuksa
dks lgyXu (linked) dgrs gS] thoksa dk ,slk lewg lgyXu
lewg (linkage group) dgykrk gS rFkk ;g ifj?kVuk lgyXurk
(linkage) dgykrh gSA

csVhlu rFkk iusV (Beteson or Punett) ds iz;ksx on sweat pea

ls ;g ?kVuk izdk'k esa vkbZA

fyax lgyXurk fyax lgyXurk fyax lgyXurk fyax lgyXurk fyax lgyXurk (Sex linked inheritance)

os thu tks fyax lgyXu xq.kksa dks ,d ih<+h ls nwljh ih<+h esa
ys tkrs gSa sex linked genes (fyax lgyXu thu) dgykrs gaSA

bldh foLr`r O;k[;k Morgan (ekWxZu) us dh FkhA

fyax lgyXu thu & 3 izdkj ds gksrs gSa

X & lgyXu (X - linked) & on X Chromosome

vkaf'kd lgyXu & on both X & Y

Chromosome

Holendri genes & on Y Chromosome

Theory of Jumping Genes %& %& %& %& %&

ckjcjk eSdfDyaVksd }kjk izfrikfnrckjcjk eSdfDyaVksd }kjk izfrikfnrckjcjk eSdfDyaVksd }kjk izfrikfnrckjcjk eSdfDyaVksd }kjk izfrikfnrckjcjk eSdfDyaVksd }kjk izfrikfnr

l tfEiax thu DNA ds og va'k gS tks ,d Hkkx ls nwljs Hkkx
rd lapj.k dj ldrs gSA

l T.H. Morgan us fl¼ fd;k fd eSaMsy ds dkjd (genes)

ds okgd xq.klw=k gSA mlus Drosophile ij iz;ksx fd;s FksA

l okVlu rFkk fØd okVlu rFkk fØd okVlu rFkk fØd okVlu rFkk fØd okVlu rFkk fØd us DNA dh lajpuk dk o.kZu fd;kA

l Tay-Sachs disease (Vs&lSDl jksx) µ  (Vs&lSDl jksx) µ  (Vs&lSDl jksx) µ  (Vs&lSDl jksx) µ  (Vs&lSDl jksx) µ ;g ,d ?kkrd
vkuqokaf'kd jksx gS ftlesa ganliosite CM2 uked olh; inkFkZ
vf/d ek=kk esa efLr"dh; raf=kdk dksf'kdkvksa esa ,df=kr gks
tkrk gSA

l ;g rHkh lapkfjr gksrk gS tc ekrk rFkk firk] nksuksa gh blds
okgd gksA bl jksx dk dksbZ bykt vHkh rd ugha gS rFkk
vDlj 5 o"kZ rd izHkkfor f'k'kq dh e`R;q gks tkrh gSA

l ,d thu ,d ,atkbe er µ ,d thu ,d ,atkbe er µ ,d thu ,d ,atkbe er µ ,d thu ,d ,atkbe er µ ,d thu ,d ,atkbe er µ chMy rFkk VkVqe (Beadle

& Tatum) ,oa eslylu~ rFkk LVkgy (Messelson & Stahl) &
1958 esa DNA izfrÑfr dh v/Zlaj{kh (semi-conservative)

fof/ dk izk;ksfxd izek.k izLrqr fd;k (Experiment on E-coli

with N15 & N14 isotopes)

lgyXurk ds izdkjlgyXurk ds izdkjlgyXurk ds izdkjlgyXurk ds izdkjlgyXurk ds izdkj

viw.kZ lgyXurk rFkk iw.kZ lgyXurkA

l viw.kZlgyXrk dh fLFkfr esa] ;qXed curs le; letkr
xq.klw=ksa ds chp thu fofue; (Crossing over) gksrk gS
ftlls u;s iqu;ksZx (recombinant) curs gSa vkSj thu
vyx&vyx ;qXedksa esa pys tkrs gSaA

l iw.kZlgyXurk dh fLFkfr esa ,d xq.klw= ij fLFkr thu ,d
lkFk ,d gh ;qXed esa tkrs gSaA

fyax fuèkkZj.k rFkk fyax lgyXuh jksxfyax fuèkkZj.k rFkk fyax lgyXuh jksxfyax fuèkkZj.k rFkk fyax lgyXuh jksxfyax fuèkkZj.k rFkk fyax lgyXuh jksxfyax fuèkkZj.k rFkk fyax lgyXuh jksx

(Sex determination & Sex linked genetic

deseases)

l xq.klw= dk og tksM+k] tks fyax fuèkkZj.k djrk gS] fyaxh
xq.klw= (Sex chromosome) dgykrk gSA 'ks"k lHkh xq.klw=
vfyaxh xq.klw= (Autosome) dgykrs gSaA

l ekuo esa fyaxh xq.klw= ds tksM+s dks fL=;ksa esa XX fpUg ls
n'kkZrs gSa rFkk iq:"k esa XY ls n'kkZrs gSaA

l fL=;ksa esa ik;s tkus okys fyaxh xq.klw= ds tksM+s esa le:i
(Identical) xq.klw= (XX) gksrk gS os ,d gh izdkj ds ;qXed
cukrh gS blfy, os le;qXedh (Homoganetic) gksrh gSA

l uj esa ik;s tkus okys fyaxh xq.klw= ds tksM+s esa nksuksa xq.klw=
fHkUu&fHkUu izdkj (XY) gksrs gSaA os fHkUu izdkj ds ;qXed
cukrs gSa blfy, ;s fo"ke;qXedh (Heteroganetic) gksrs gSaA

mgkgj.k µmgkgj.k µmgkgj.k µmgkgj.k µmgkgj.k µ

  f L =; k s a  e s a  cuu s  o ky s  ; q Xed

i q: " k k s a  e s a  cuu s  o ky s  ; q Xed

 (XX) (XY)

   ; q Xed (X)  (X)            ;qXed  (X)

(Y)

euq"; esa euq"; esa euq"; esa euq"; esa euq"; esa Y xq.klw=k dk dk;Z xq.klw=k dk dk;Z xq.klw=k dk dk;Z xq.klw=k dk dk;Z xq.klw=k dk dk;Z

l Y xq.klw= ij fo'ks"k thu TDF (Testis determining factor)

gksrk gS tks o`"k.k ds ifjoèkZu ds fy, mRrjnk;h gksrk gSA

l ;g vkuqoaf'kd :i ls fuf"Ø; ekuk tkrk gS blij cgqr
de thu gksrs gSaA
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fyax lgyXuh jksxfyax lgyXuh jksxfyax lgyXuh jksxfyax lgyXuh jksxfyax lgyXuh jksx

l fyax lgyXuh jksx fod`r thu ds dkj.k gksrs gSaA X tks
xq.klw= ij ik, tkrs gSa] ;s jksx iq:"kksa esa vfèkd O;Dr gksrs
gSa] D;ksafd iq:"kksa esa dsoy ,d X xq.klw= gksrk gS vkSj os
fodkl ds fy, vèkZ;qXeth gSA D;ksafd Y xq.klw= ij dksbZ
fodYi ugha gksrk vkSj vizHkkoh fod̀r thu O;Dr gks ldrh
gSA

l gheksfQfy;k] o.kkZUèkrk] is'kh; nq"iks"k.k X xq.klw= ij ikbZ
tkus okyh fod`r thu ls gks tkrk gSA

gheksfiQfy;k&gheksfiQfy;k&gheksfiQfy;k&gheksfiQfy;k&gheksfiQfy;k& ;g jksx jDr ds FkDds u teus ls gksrk gS
ftlls pksV yxus ij cgqr [kwu fudy tkrk gSA

o.kkZUèkrk&o.kkZUèkrk&o.kkZUèkrk&o.kkZUèkrk&o.kkZUèkrk&     bl jksx eass yky vkSj gjs jax esa Hksn djus dh
{kerk ugha jgrhA

is'kh; nq"iks"k.k&is'kh; nq"iks"k.k&is'kh; nq"iks"k.k&is'kh; nq"iks"k.k&is'kh; nq"iks"k.k& blesa is'kh; nqcZyrk ds dkj.k jksxh 20
o"kZ dh vk;q rd ej tkrs gaSA

vkuqokaf'kd inkFkvkuqokaf'kd inkFkvkuqokaf'kd inkFkvkuqokaf'kd inkFkvkuqokaf'kd inkFkZ

l ekuo esa vkuqoakf'kd inkFkZ DNA gSA

l xq.klw= (Chromosome) lHkh ouLifr;ksa vkSj izkf.k;ksa esa
ik;s tkus okys rarq&uqek fiaM] tks vkuqokaf'kd xq.kksa dks
fuèkkZfjr djrs gSa] mUgsa lapfjr djrs gaSA izR;sd iztkfr esa
xq.klw= la[;k lqfuf'pr jgrh gSA ekuo dh izR;sd dksf'kdk
esa xq.klw=ksa ds 23 tksM+s gSaA

l xq.klw= nks izdkj ds gksrs gaS%

fyaxh xq.klw=k&fyaxh xq.klw=k&fyaxh xq.klw=k&fyaxh xq.klw=k&fyaxh xq.klw=k&     og tksM+k tks fyax fuèkkZj.k djrk gSA

vfyaxh xq.klw=k&vfyaxh xq.klw=k&vfyaxh xq.klw=k&vfyaxh xq.klw=k&vfyaxh xq.klw=k& 'ks"k lHkh xq.klw= vfyaxh xq.klw= gksrs gSaA

l thok.kq dk vkuqoakf'kd inkFkZ & vdsyk xksykdkj DNA dk
v.kq gksrk gSA

l fo"kk.kq dk vkuqokaf'kd inkFkZ&

u TMV (Tobacco mosaic virus)- RNA vkuqokaf'kd inkFkZ
gksrk gSA

u φ
x
 174 es ,d yM+h okyh DNA vkuqoaf'kd inkFkZ

gksrk gSA

l ;wdSfj;ksfVd thoksa esa vkuqokaf'kd inkFkZ DNA gSA

l DNA dh nqgjh dqaMyh okyk ekWMy tsEl okVlutsEl okVlutsEl okVlutsEl okVlutsEl okVlu vkSj

Ýkafll fØdÝkafll fØdÝkafll fØdÝkafll fØdÝkafll fØd us izLrqr fd;k FkkA

l ekWfjl foyfdUlekWfjl foyfdUlekWfjl foyfdUlekWfjl foyfdUlekWfjl foyfdUl us X-ray foorZu i)fr ls DNA dk
fp=.k fd;kA

l DNA dk izR;sd v.kq nks dq.Mfyr ikWfyU;wfDyVkbM
Jà[kykvksa dk cuk gksrk gSA

l ikWfyU;wfDyVkbM ukbVªkstuh {kkjd] isUVksl 'kdZjk] ¼Mh
vkWDlhjkbcksl½ rFkk QkWLQsV ls feydj curs gSaA

l DNA eas pkj izdkj ds {kkjd mifLFkr gksrs gSa&

i) ,Mhuhu ii) xqvkuhu

iii) Fkk;ehu iv) lkbVkslhu

l DNA dh nks Jà[kyk,a ,d nwljs ij lfiZy Øe esa fyiVh
gksrh gSaA

l nksuksa Ja[̀kyk,a izfrlkekukUrj n'kk esa dq.Mfyr gksrh gSa vFkkZr
,d J̀a[kyk 5^&3^ :i esa rFkk nwljh 3^&5^ :i esa

l ,d Jà[kyk ds I;wjhu ¼vFkkZr~ ,Mhuhu] Fkk;ehu½ nwljh
Jà[kyk ds fifjehfMu vFkkZr~ ¼xqvkuhu] lkbVkslhu½ ls
tqM+s jgrs gSaA ftlesa ,fMuhu (A) lnSo] Fkk;ehu (T) ls nks
gkbMªkstu caèk ls tqM+k gksrk gS rFkk xqvkuhu (G) lnSo]
lkbVkslhu (C) ls rhu gkbMªkstu caèk }kjk tqM+k jgrk gSA

l izR;sd Jà[kyk ds nks U;wfDy;ksVkbM ds chp QkWLQksMkb,sLVj
cUèk curk gSA

DNA dk iqujkorZudk iqujkorZudk iqujkorZudk iqujkorZudk iqujkorZu (DNA replication)

l dksf'kdk foHkktu ds le; DNA dk v.kq Lo;a dk f}xq.ku
djrk gS ftlls DNA ds ,d v.kq ls nks v.kq curs gSaA tks
foHkktu ds nkSjku nks larfr dksf'kdkvksa esa cjkcj ek=k esa
igq¡p tkrk gSA

l iqujkorZu ds nkSjku nksuksa Jà[kyk,a vyx&vyx gks tkrh gS
vkSj nksuksa VSEiysV dk dk;Z djrh gSa rFkk ;g QSlyk djrh
gaS fd ubZ yfM+;ksa ij fLFkr gksus okys {kkj dkSu ls gksaxsA
blds i'pkr~ nksukas u;s larfr DNA esa ,d iqjkuh Jà[kyk
rFkk ,d ubZ Jà[kyk gksrh gSA bls v)Z laj{kh izfrd`frdj.k
Hkh dgrs gSaA

l DNA dk la'ys"k.k 5^&3^ Jà[kyk ij lrr gksrk gS rFkk
3^&5^ Jà[kyk ij NksVs&NksVs [kaMks esa curk gS ftUgs
vksdktkdh [kaM dgrs gaSA

lsUVªy MksxeklsUVªy MksxeklsUVªy MksxeklsUVªy MksxeklsUVªy Mksxek

(Central Dogma)

l DNA esa fufgr lwpuk dk RNA ds ekè;e ls izksVhu esa
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vuqokn gksrk gSA ijUrq dqN fo"kk.kq RNA ls DNA dk
fuekZ.k Hkh dj ldrs gSaA ftls bl izdkj fn[kk;k tk ldrk
gSA RNA ls DNA fuekZ.k dks foykse vuqys[ku dgrs gSaA

v u q y s [ k u v u q o k n

DNA    →  RNA     → izksVhu

            Transcription           Translation

foykse vuqys[ku

Reverse transcription

vuqys[ku vuqys[ku vuqys[ku vuqys[ku vuqys[ku (Transcription)&&&&& lwpuk dk DNA ls RNA

dks izokgA

l ikWfyisIVkbM ds la'ys"k.k ds fy, lEiw.kZ lwpuk xq.klw=ksa ij
fLFkr thu esa gksrh gSA

l DNA ls ikWfyisIVkbM J̀a[kyk rd lwpuk ds okgd dk dk;Z
mRNA djrk gSA bls nwr RNA (messenger RNA) dgrs gSaA

l DNA ls RNA cuus dh izfØ;k dks vuqys[ku dgrs gSaA

l bl izfØ;k esa DNA dh ,d yM+h ls iwjd RNA curk gSA
blds izfØ;k dks mRizsfjr RNA ikfyejst uked ,atkbe
djrk gSA

l rhu vyx&vyx izdkj ds RNA ikWfyejst ls mRNA,

rRNA rFkk tRNA dk la'ys"k.k gksrk gSA ;s rhuksa izksVhu
la'ys"k.k esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

vuqoknvuqoknvuqoknvuqoknvuqokn     (Translation)-     RNA ls izksVhu dk cuuk

l bl izfØ;k esa mRNA ls izksVhu curk gSA

l mRNA esa fLFkr {kkjksa dk Øe izksVhu esa vehuks vEy ds
Øe dks fuèkkZfjr djrk gSA

l izR;sd vehuks vEy ds fy, RNA ij ,d f=d dksM gksrk gS
ftls vuqokaf'kd dwV (Genetic Code) dgrs gSaA

l bl izfØ;k esa rhu izdkj ds RNA (mRNA, rRNA, tRNA),

jkbckslkse] dqN ,atkbe rFkk izksVhu dkjd Hkkx ysrs gSaA

thu fu;ferdj.kthu fu;ferdj.kthu fu;ferdj.kthu fu;ferdj.kthu fu;ferdj.k     (Gene regulation)

l dksf'kdk esa lHkh&thu gj le; izdk;kZRed ugh gksrs dqN
dh vfHkO;fDr gksrh gS vkSj dqN 'kkUr (silent) jgrs gSaA
fdlh u fdlh izdkj budk fu;eu gksrk gSA bldk irk

vkWijsu ladYiuk dh [kkst ds i'pkr~ pykA

vkuqokaf'kd fodkjvkuqokaf'kd fodkjvkuqokaf'kd fodkjvkuqokaf'kd fodkjvkuqokaf'kd fodkj     (Genetic diseases)

l ;s fodkj xq.klw= la[;k ;k lajpuk esa fdlh cnyko ;k thu
vifjorZu (mutation) ds dkj.k gksrs gSaA ;s oa'kkuqxr gksrs gSaA

dqN jksxdqN jksxdqN jksxdqN jksxdqN jksx

l Øh Mq pSV lay{k.k Øh Mq pSV lay{k.k Øh Mq pSV lay{k.k Øh Mq pSV lay{k.k Øh Mq pSV lay{k.k (Cri-du-chat syndrome)

dkj.kdkj.kdkj.kdkj.kdkj.k&&&&& xq.klw= 5 dh dqN Hkkx ds foyksiu ls mRiUuA

y{k.ky{k.ky{k.ky{k.ky{k.k&&&&& f'k'kq dk fcYyh dh rjg jksukA

l ,MoMZ lay{k.k,MoMZ lay{k.k,MoMZ lay{k.k,MoMZ lay{k.k,MoMZ lay{k.k     (Edward syndrome)

dkj.kdkj.kdkj.kdkj.kdkj.k&&&&& xq.klw= 18 dh ,dkfèklw=rk ds dkj.k blesa
xq.klw=&&&&&18 f=d esa gksrkA

y{k.ky{k.ky{k.ky{k.ky{k.k&&&&& ekufld U;wurk] lHkh vax ra= izHkkfor gksukA 6
ekg ls igys f'k'kq dh e`R;qA

l fDyusiQsYVj lay{k.kfDyusiQsYVj lay{k.kfDyusiQsYVj lay{k.kfDyusiQsYVj lay{k.kfDyusiQsYVj lay{k.k     (Klinefelter syndrome)

dkj.kdkj.kdkj.kdkj.kdkj.k&&&&&     uj esa ,d X xq.klw= c<+ tkrk gS ftlls fyax
xq.klw= dh la[;k XXY rFkk dqy xq.klw=&47 gks tkrs gSaA

y{k.ky{k.ky{k.ky{k.ky{k.k&&&&& 'kjhj dk fodkl fL=;ksa ds leku] o`"k.k vkSj tuu
vax Bhd ls fodflr ugha gks ikrsA

l VuZj lay{k.kVuZj lay{k.kVuZj lay{k.kVuZj lay{k.kVuZj lay{k.k     (Turner's syndrome)

dkj.kdkj.kdkj.kdkj.kdkj.k&&&&&     fL=;ksa esa X xq.klw= dh deh] fyax xq.klw= dh
la[;k XO rFkk dqy xq.klw=&45

y{k.ky{k.ky{k.ky{k.ky{k.k&&&&& fL=;k¡ ukVs dn dh] ean cqf)

l nk=k dksf'kdk jDrrknk=k dksf'kdk jDrrknk=k dksf'kdk jDrrknk=k dksf'kdk jDrrknk=k dksf'kdk jDrrk     (Sickle cell anaemia)

dkj.kdkj.kdkj.kdkj.kdkj.k&&&&&     ,d vizHkkoh thu dh le;qXeth voLFkk ds
dkj.kA

y{k.ky{k.ky{k.ky{k.ky{k.k&&&&& vilkekU; gheksXyksfcu v.kq] [kwu dh dehA

tSo izkS|ksfxdhtSo izkS|ksfxdhtSo izkS|ksfxdhtSo izkS|ksfxdhtSo izkS|ksfxdh     (Biotechnology)

l tSo rduhd ,slh fofèk gS ftleas vkS|ksfxd izØeksa esa
lthoksa rFkk muls izkIr inkFkkasZ dk mi;ksx gksrk gSA

l ltho] ftudk mi;ksx fd;k tk ldrk gS] os gSa cgqdksf'kdh;
i'kq tSls lqvj] pwgk ;k ,d dksf'kdh; tho tSls ;hLVA
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l tSo izkS|ksfxdh ls izkIr mRikn gSaµµµµµ ,Ydksgy] ,atkbe]
,afVck;ksfVd] oSfDlu] gkeksZu] ,ehuks,flM vkfn

l fd.ou] tSo izkS|ksfxdh ds vUrxZr ;hLV }kjk vkWDlhtu
dh vuqifLFkfr esa fd.ou fØ;k djus dh {kerk dk
mi;ksx fd;k tkrk gSA fd.ou fØ;k }kjk izkIr mRikn gSa&
,Fkksuksy] ,fey,Ydksgy] fQukby ,Fkkuksy] fXyljksy] ,slfVd
,flM] fi:fod ,flM] ySfDVd ,flM vkfnA fd.ou
fØ;k eas dPps eky ds :i esa 'kDdj] eaM] lsY;wykst vkfn
iz;ksx esa yk;s tkrs gSaA

l ,atkbe izkS|ksfxdh ds vUrxZr ,Utkbe dks thfor dksf'kdkvkas
ls ik=s (in vitro) ;kuh i`Fkd djds mudk mi;ksx fd;k
tkrk gS] mnkgj.k& lwvj ds vXuk'k;h ls ykbisl ,atkbe]
?kksM+s ds ;d`r ls ,sYdksgy fMgkbMªksthusl vkfn izkIr fd;k
tk ldrk gSA

dqN ,atkbe ds iz;ksxdqN ,atkbe ds iz;ksxdqN ,atkbe ds iz;ksxdqN ,atkbe ds iz;ksxdqN ,atkbe ds iz;ksx

uuuuu izksfV;kt&izksfV;kt&izksfV;kt&izksfV;kt&izksfV;kt& fMVjtsaV cukus esa dke vkrk gS] tks izksVhutfur
èkCcs gVkus ds dke vkrk gSA

uuuuu fjusVfjusVfjusVfjusVfjusV dk mi;ksx iuhj cukus ds fy, fd;k tkrk gSA

uuuuu TPA :fèkj ds FkDds ?kksyus esa dke vkrk gS ;g ân;
vk?kkr ds jksxksa esa fd;k tkrk gSA

l tSo izkS|ksfxdh }kjk foVkfeu Hkh cuk;s tk ldrs gSaA
mnkgj.k Vitamin B

12
 taxyh cSfDVfj;k }kjk fd.ou ds

le; mRiUu fd;k tk ldrk gSA

l dqN lw{ethoh tSls jkbtksil LVksyksuhQj uked dod
LVsjkbM dh jpuk esa ifjorZu djds vU; LVsjkbM gkeksZu
cukus eas enn djrs gSaA budk mi;ksx gkeksZu vlarqyu dks
Bhd djus esa fd;k tkrk gS] mnkgj.k& bLVªkstu vkSj
izkstSLVªksu dk mi;ksx xHkZ fujksèkd xksfy;ka cukus esa fd;k
tkrk gSA

l Mk;chfVt ds mipkj ds fy, bUlqfyu lqvjks a ds
Pancreas ls izkIr gksrh gSA vkuqoaf'kd bathfu;fjax ds
}kjk g~;weu balqfyu ¼g~;wewfyu½ Hkh cuk;k tk ldrk
gSA

l Ñf=e isiVkbM~l ds iz;ksx okyh ,fylk  iz.kkyh (ELISA)

dk fodkl HIV dk irk yxkus ds fy, fd;k tkrk gSA

l tarq tho izkS|ksfxdh ds varxZr Hkzw.k gLrkarj.k] Hkzw.k ifjoèkZu
isk"k.k] LokLF;] jksxksa ds funku] ij[k uyh esa fu"kspu ds

ekè;e ls i'kqvksa dh uLysa fodflr dh tk ldrh gSA

l dqN lw{etho fodflr fd;s x;s gaS tks gkbMªksdkcZu dk
vi?kVu dj ldrs gaSA bl izdkj dk dwM+k&djdV tks
gkbMªksdkcZu dk cuk gks mldk vi?kVu djkdj tSfod
lQkbZ dh tk ldrh gSA

l ,sls thoèkkjh dk mi;ksx c<+k gS tks tSo dhVuk'kh dh rjg
mi;ksx esa yk;s tk ldrs gSa] tSls& cSflyl V~;wfj,uft,fll
btjkysfUll uked thok.kq esa ik;k tkus okyk ,d izksVhu
dhV dh vkar es ?kqydj iwjs 'kjhj esa igq¡p tkrk gS vkSj
fo"kk.kq dk dke djrk gSA

l izfrtSfodkas dk mRiknu fd.ou fofèk }kjk fd;k tk ldrk
gS tSls iSfuflfyu] LVªsIVksekblhu] ,fjFkzksekbflu] tsUVkekbfluA

l [kk| Vhds fodflr fd;s tk ldrs gSa] tSls& VekVj ds
vUnj gSts dh oSDlhu fodflr djukA

thu&vfHk;kaf=kdhthu&vfHk;kaf=kdhthu&vfHk;kaf=kdhthu&vfHk;kaf=kdhthu&vfHk;kaf=kdh     (Genetic engineering)

l thu&vfHk;kaf=dh tSo&izkS|ksfxdh dh 'kk[kk gS blds varxZr
thuksa dk lay;u] foyksiu] izfryksiu vkSj i{kkUrj.k fd;k
tkrk gSA bls fjdkWEchusV DNA rduhd Hkh dgk tkrk gSA
D;ksafd blds varxZr ,d ;k ,d ls vfèkd thukas ls ;qDr
DNA dks ,d dksf'kdk ls fudky dj nwljh dksf'kdk ds
DNA ls tksM+ fn;k tkrk gSA

thu&vfHk;kaf=kdh dh mi;ksfxrkthu&vfHk;kaf=kdh dh mi;ksfxrkthu&vfHk;kaf=kdh dh mi;ksfxrkthu&vfHk;kaf=kdh dh mi;ksfxrkthu&vfHk;kaf=kdh dh mi;ksfxrk

l ;g rduhdh baVjQsjksu] oSDlhu] gkeksZu vkfn tSls fo'ks"k
izksVhu cukus esa egRoiw.kZ gSA baVjQsjksu ekuo dh 'kjhj }kjk
fufeZr 'kfDr'kkyh izfrfo"kk.kq dkjd ,tsUV gSA ;g fo"kk.kqjksèkh
rFkk dSaljjksèkh izksVhu gksus ds dkj.k vkfn vkS|ksfxd :i ls
cM+s iSekus ij mRikfnr gksus yxs rks vkS"kfèk;kas ds {ks= esa
Økafr vk tk,xhA

thu&vfHk;kaf=kdh ds vkStkjthu&vfHk;kaf=kdh ds vkStkjthu&vfHk;kaf=kdh ds vkStkjthu&vfHk;kaf=kdh ds vkStkjthu&vfHk;kaf=kdh ds vkStkj

l thu LFkkUrj.k ds fy, dqN egRoiw.kZ midj.kksa dh vko';drk
gksrh gS] os gaS%

i) izfrjksèkh&,sUMksU;fDy,tizfrjksèkh&,sUMksU;fDy,tizfrjksèkh&,sUMksU;fDy,tizfrjksèkh&,sUMksU;fDy,tizfrjksèkh&,sUMksU;fDy,t     (Restriction endonucleases)

;s ,Utkbe IykfLeM rFkk nkrk tho ds DNA v.kq dks
fof'k"V fcUnqvksa ij rksM+rs gaSA

ii) DNA ykbxsl&ykbxsl&ykbxsl&ykbxsl&ykbxsl& ;s DNA ds VwVs gq, fljksa dks tksM+rs gSaA

iii) okgd ;k osDVj&okgd ;k osDVj&okgd ;k osDVj&okgd ;k osDVj&okgd ;k osDVj&     thu LFkkUrj.k ds fy, okgd
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iz;ksx esa yk;s tkrs gSa tks DNA ds va'kks dks dksf'kdkvkss
esa igq¡pkrs gSa BACs (Bacterial Artificial chromosome)

rFkk YACs (Yeast Artificial chromosome) ;wdSj;ksfVd
thu LFkkukarj.k esa l{ke gSaA

blds vykok IykfLeM rFkk fo"kk.kq Hkh thu LFkkukarj.k esa
l{ke gSA

thu&vfHk;kaf=kdh dh izfØ;kthu&vfHk;kaf=kdh dh izfØ;kthu&vfHk;kaf=kdh dh izfØ;kthu&vfHk;kaf=kdh dh izfØ;kthu&vfHk;kaf=kdh dh izfØ;k

l bl izfØ;k ds vUrxZr E coli ds IykfLeM esa dksbZ ekuo
thu mnkgj.kLo:i balqfyu thu dks izfrjksèkh ,atkbe rFkk
ykbxsl ,atkbe dh enn ls tksM+dj nqckjk ls E coli esa izos'k
djk fn;k tkrk gSA tc bu thok.kqvksa esa vkuqoaf'kd inkFkZ
dk vuqys[ku gksrk gS rHkh ekuo thu dk Hkh vuqys[ku gksrk
gSA vkSj tc thok.kq es izksVhu la'ys"k.k gksrk gS] rks mlh
le; balqfyu Hkh fufeZr gksrk gSA vkSj ;g balqfyu thok.kq
ls fu"dkflr djds 'kksfèkr dj fy;k tkrk gSA


