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v©j ;s vkWuykbu rFkk ÇÁV djd¢ mi;¨x fd, tkus d¢ fy, miyC/k gSa (http://www.tess-india.edu.in/)- OERs Òkx ysus okys
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;g bdkÃ fdl ckjs esa gS 
,d vR;ar egRoiw.kZ lalk/ku t¨ vius fo|kfFkZ;ksa d¨ foKku fl[kkus esa vkidh enn djrk gS og gS foKku dh ikB~;iqLrd ls lokZf/kd 
ykÒ ysus d¢ fy;s vkid¢ fo|kÆFk; ä dk iBu d©'ky ÁÒkoh g¨uk pkfg;sA ;|fi vkidh d{kk    v©j   d¢ lÒh fo|kFkÊ i<+ ldrs gSa] blesa 
ls dÃ viuh ikB~;iqLrd¨a d¨ ges'kk vPNh rjg le> dj ugÈ i<+rs gSaAA f'k{kd vius fo|kÆFk; ä d¢ iBu d©'ky d¢ ckjs esa ekU;rk,a 
cuk ysrs gSaA vDlj f'k{kd¨a dk ekuuk g¨rk gS fd mud¢ fo|kFkÊ le> ysrs gSa tcfd ,slk ugÈ g¨rkA fQj f'k{kd¨a d¨ vius fo|kÆFk; ä 
d¢ ijh{kk ifj.kke ns[k dj ek;wlh g¨rh gSA  

i<+uk thou dk egRoiw.kZ d©'ky gSA i<+kÃ esa vPNk cuus d¢ fy;s izR;sd fo|kFkÊ d¢ fy;s vPNh rjg i<+s tks cgqr egRoiw.kZ d©'ky gSA 
vPNh rjg ls i<+uk foKku d¨ i<+us o lh[kus&le>us dk ,d egRoiw.kZ Òkx gSA pwafd foKku esa fl[kkus d¢ fy;s cgqr dqN gS] i<+uk 
v©j i<+us d¢ d©'ky dk fodkl djuk foKku dh d{kkv ä esa ij j[kk tk ldrk gSA 

fo|kÆFk; ä d¢ iBu d©'ky d¨ fodflr djus okyh dqN f'k{kk dh rduhd¨a ls vkid¨ voxr djkrs gq, ;g bdkÃ vkid¨ foKku dh 
ikB~;iqLrd¨a dk iwjk ykÒ ysus esa enn djsxhA f'k{kk dh ;s rduhd¢a d{kk   d¢ vkuqoaf'kdrk v©j Øfed fodkl fo"k; ls mnkgj.k ysrs 
gq, le>kÃ xÃ gSaA ;s fopkj foKku dh ikB~;p;kZ esa dgÈ ij Òh bLrseky fd;s tk ldrs gSaA 

vki bl bdkÃ esa D;k lh[k ldrs gSa\ 
 fo|kÆFk; ä d¢ iBu d©'ky d¨ fodflr djus d¢ ykÒA
 fo|kÆFk; ä d¢ iBu d©'ky d¨ fodflr djus okyh vusd xfrfof/k; ä dk mi;¨x dSls djsa\
 foKku lh[kus d¢ fy, viuh ikB~;iqLrd d¢ lkFk lfØ; :i ls tqM+us esa ¢fo|kÆFk; ä dh enn d¢ fy, j.kuhfr;k¡A

;g –f"Vd¨.k D; ä egRoiw.kZ gS\ 
ikB~;iqLrd¢a cgqr egRoiw.kZ lalk/ku g¨rh gSa v©j lÒh fo|kÆFk; ä d¨ mudk ykÒdkjh <ax ls mi;¨x djus d¢ fy;s Á¨Rlkfgr fd;k 
tkuk pkfg;sA tc fo|kÆFk; ä d¨ i<+us dh vLi"V] lk/kkj.k v©j O;fäxr xfrfof/k;k¡ nh tkrh gSa] r¨ os fuf"Ø;rk ls i<+rs gSaA mUgsa 
ikB dk vFkZ Bhd rjg ls le> vk gh tk,xk] ,slk t:jh ugÈ gSA bl Ádkj ls i<+us ij fo|kFkÊ d¨ fo'ks"k ykÒ ugÈ g¨rk gSA ;g 
d¢oy foKku gh ugÈ] cfYd ikB~;p;kZ d¢ lÒh fo"k; ä d¢ ckjs esa lgh gSA 

tc i<+us dh xfrfof/k;k¡ t¨M+h cuk dj Li"V mÌs'; ls dh tk,a v©j ikB ij ppkZ g¨] mls r¨M+k&ej¨M+k tk, v©j iqu% cuk;k tk,] r¨ 
fo|kFkÊ t¨ i<+saxs mlls mUgsa vf/kd vFkZ le> vk,xkA ;s lc i<+us dh lfØ; j.kuhfr;k¡ gSaA i<+us dh lfØ; j.kuhfr; ä dk mi;¨x 
tc foKku dh d{kk esa vf/kd g¨xk rc vki ns[ksaxs fd fo|kFkÊ igys ls vf/kd leh{kkRed] fopkjoku v©j fo'ys"k.k djus okys g¨ x, 
gSaA lcls egRoiw.kZ ckr;g gS] fd os foKku d¨ vf/kd vPNh rjg le>saxsA bu xfrfof/k; ä dk mi;¨x vki fo|kÆFk; ä dh foKku dh 
le> v©j d©'ky d¢ fodkl d¨ ekius d¢ fy;s dj ldrs gSaA 

fopkj ds fy, #dsa

 lkekU;r% vki fo|kÆFk; ä d¢ lkFk foKku dh d{kk esa i<+us dk dke fdruk djrs gSa\

 vkid¨ D;k yxrk gS\ fd fo|kFkÊ fdruh vPNh rjg i<+ ldrs gSa\

 fo|kFkÊ fdruh vPNh rjg i<+ ldrs gSa bldk irk vki dSls yxk,axs\

i<+us dh lfØ; j.kuhfr;k¡ 

i<+us dh ,slh dÃ Ádkj dh lfØ; j.kuhfr;k¡ gaS ftuesa ls vki ,d f'k{kd d¢ r©j ij pqu ldrs gaSA i<+us dh lfØ; j.kuhfr;k¡ 
foKku dh ikB~;p;kZ eas dgÈ Òh mi;¨x eas ykÃ tk ldrh gaSA bl bdkÃ dh 'kq:vkr vkid¨ dqN miyC/k vklku j.kuhfr;k¡ n'kkZdj 
crkbZ xbZ gSA bld¢ ckn ;g dqN vf/kd tfVy j.kuhfr;¨a d¢ ihNs d¢ fopkj¨a d¨ fodflr djus ij tk,xhA bl bdkÃ eas t¨ eq[; 
j.kuhfr;k¡ crkÃ xÃ gaS] os gaS&

 eq[; 'kCn ä d¨ js[kkafdr djuk
 fjä LFkku Òjuk
 fp= d¨ iwjk djuk
 ikB d¨ Bhd rjg fy[kuk
 t¨ i<+k gS mldk mi;¨x djukA
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1 eq[; 'kCn ä d¨ js[kkafdr djsa 
;g j.kuhfr vkid¢ fo|kÆFk; ä d¢ fy;s cgqr gh vklku gSA *eq[; 'kCn¨a d¨ js[kkafdr djsa* esa cgqr gh de rS;kjh ;k lalk/ku ä dh t:jr 
g¨rh gSA bld¢ ihNs Áeq[k fopkj ;g gS fd fo|kFkÊ ikB~; esa ,d *y{;* dh [k¨t djsaA ;s y{; 'kCn] okD; ;k okD;ka'k g¨ ldrs gSaA 
vo/kkj.kk,a ;k fopkj Òh y{; g¨ ldrs gSaA vkid¨ r; djuk gS fd ftl ikB~; dk vki bLrseky djuk pkgrs gSa mlesa y{; D;k 
g äxs\  

tc fo|kFkÊ y{; ä d¨ [k¨t ysaxs] rc os mUgsa js[kkafdr dj ldrs gSa] ;k mu ij x¨ys cuk ldrs gSa ;k mUgsa gkÃykbV dj ldrs gSaA 
;fn vki ikB~;iqLrd dk mi;¨x dj jgs gSaA ,slk djus d¢ fy;s isafly dk bLrseky djus ls mls feVkuk vklku g¨xkA xfrfof/k 1 
n'kkZrh gS fd bl vklku xfrfof/k d¨ lgÁcyrk ¼codominance½ d¢ lanÒZ esa vius fo|kÆFk; ä d¢ lkFk fdl Ádkj ls fd;k tk
ldrk gSA 

xfrfof/k 1% lgÁcyrk ¼codominance½ d¢ eq[; 'kCn ä d¨ js[kkafdr djuk 

;g xfrfof/k vkid¨ fo|kÆFk; ä d¢ lkFk djuh gSA  

xfrfof/k d¢ fo"k; dk ifjp; lgÁcyrk d¢ r©j ij nsa v©j *lgÁcyrk* ¼codominance½] *”kkjhfjd okg~; lajpuk* ¼phenotype½]
*;qXefodYih* ¼allele½] v©j *Áeq[k* ¼dominant½ CySdc¨MZ ij fy[ksaA vc fo|kÆFk; ä d¨ le>k,a fd mUgsa D;k djuk gS\

1. vius fudV cSBs gq, O;fä d¢ lkFk dke djsaA

2. lgÁcyrk ij nh xÃ tkudkjh i<+saA ¼lalk/ku 1 esa nh xÃ odZ'khV bLrseky djsa ;k ikB~;iqLrd esa ;g [kaM ns[ksaA½

3. CySdc¨MZ ij fy[ks bu 'kCn¨a d¨ [k¨t dj mUgsa isafly ls js[kkafdr djsa&

 lgÁcyrk ¼codominance½

 ley{k.kh ¼phenotype½ ¼”kkjhfjd okg~; lajpuk½

 ;qXefodYih ¼allele½

 ÁcyA ¼dominant½

vc fo|kÆFk;¨a ls dgsa fd os vius ikl cSBs O;fä d¢ lkFk dke djsaA ÁR;sd O;fä ikB~; ¼;k ikB~;iqLrd½ dk bLrseky djrs gq, buesa 
ls n¨ 'kCn ä dh ifjÒk"kk,a cuk,xkA fQj os ,d&nwljs dh ifjÒk"kkv ä ij ppkZ djsaxsA muesa vkil esa lgefr g¨ tkus ij os viuh 
vH;kl iqfLrdk esa pkj ä ifjÒk"kk,a fy[ksaxsA 

vc fo|kÆFk;¨a dh dqN t¨fM+; ä ls dgsa fd lkjh d{kk d¢ lkeus viuh ifjÒk"kk,a crk,a lqfuf'pr djsa fd lÒh dh d‚ih esa mfpr 
Lohdk;Z ifjÒk"kk,a fy[k yh xÃ gSaA  

var esa CySdc¨MZ ij dqN Á'u fy[ksa ftlls muds }kjk fy[kh xbZ ifjÒk"kkv ä dh mudh le> d¨ ij[kk tk ld¢A vc fdlh nwljs 
fo|kFkÊ d¢ lkFk feydj os bu Á'u¨a d¢ mŸkj ä ij ppkZ djsaxs v©j fQj mUgsa fy[ksaxsA 

bl xfrfof/k ls irk pyrk gS fd bl Ádkj dh iBu xfrfof/k dh ;¨tuk cukuk v©j fo|kÆFk; ä d¢ lkFk mldk bLrseky djuk 
fdruk vklku g¨ ldrk gSA bl xfrfof/k d¨ dj ysus d¢ ckn] fo|kÆFk; ä d¢ lkFk vkxs c<+us d¢ fy;s vkid¢ ikl vusd jkLrs g äxsA 
mnkgj.k d¢ fy;s] vki muls iwN ldrs gSa fd D;k os Á—fr esa fn[kus okys lgÁcyrk ¼codominance½ d¢ v©j mnkjg.k crk ldrs

gaSA 

i<+us dh lfØ; ;kstuk,W tksM+ks eas cgqr izHkko”kkyh gksrh gS & eq[; lalk/ku *t¨M+h eas dke dk mi;¨x djuk* ns[kasA 
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ohfM;ks: tksM+h esa dke dk mi;ksx djuk 

2 fjä LFkku ä dh iwÆr djsa 
,d v©j vklku lfØ; iBu j.kuhfr gS *fjä LFkku¨a dh iwÆr djsa*A blesa fdlh ikB~; esa ls dqN 'kCn gVk fn;s tkrs gSaA vkid¢ 
fo|kÆFk; ä dk dke ;g gS fd os gVk, x, 'kCn¨a dk vuqeku yxkrs gq, v©j mud¨ iwjk djrs gq, ikB~; d¨ fQj ls fy[ksaA fo|kÆFk; ä 
d¨ vker©j ij ;g xfrfof/k djuk vPNk yxrk gSA xfrfof/k 2 d¢ }kjk vki Lo;a d¨ ml fo|kFkÊ d¢ LFkku ij j[k dj ns[k ldrs gSa 
t¨ vkuqoaf'kdrk ¼inheritance½ lh[k jgk gSA bl Ádkj vki ns[k ld¢axs fd vkid¨ ;g xfrfof/k djuk dSlk yxrk gS\

xfrfof/k 2% *esaMsy d¢ oa”kkuqØe d¢ fu;e* esa fjä LFkku¨a dh iwÆr djsa 

;g xfrfof/k vkid¨ [kqn ls djuh gSA 

 *esaMsy d¢ oa”kkuqØe d¢ fu;e* dk uhps fn;k x;k ikB ~; i<+s aA

 vki ns[ksaxs fd dqN 'kCn gVk fn;s x, gSaA

 ikB ~; d¨ fQj ls fy[k ysa] ysfdu izR;sd fjä LFkku esa ,d 'kCn fy[ksa ftlls okD; iwjk g¨ tk,A

--- ,d psd laU;klh Fkk ftlus pwg ä v©j eVj d¢ i©/k ä ij fu;af=r Átuu d¢ Á;¨x fd;s ftlls --- ij tkudkjh fey ld¢A 
mUg äus oa”kkuqØe ij vius fopkj --- esa Ádkf'kr fd;s ysfdu mUgsa vf/kd ljkgk ugÈ x;k D; äfd ml le; d¢ --- foKku d¢ 
ifj.kke¨a d¢ xf.krh; o.kZu esa [kkl fnypLih ugÈ j[krs Fks] v©j *--- bdkÃ* d¨ Òh fo'ks"k egRo ugÈ nsrs FksA esaMsy d¢ 
oa”kkuqØe d¢ fu;e¨a d¨ --- rd --- }kjk Lohdkj ugÈ fd;k x;k FkkA  

esaMsy d¢ fu;e gSa% 

1. ,d fojklr esa nh tk tkus okyh bdkÃ ftls --- dgrs gSa] ,d ih<+h ls nwljh ih<+h esa tkrh gSA

2. ;s thUl fofÒé :i ä esa ik, tk ldrs gSa] ftUgsa ;qXefodYih ¼allele½ dgk tkrk gSA

3. ÁR;sd O;fä esa gj y{k.k d¢ fy;s n¨ ;qXefodYih ¼ allele½ g¨us pkfg,A

4. Çyx d¨f'kdkv ä esa gj y{k.k d¢ fy;s ,d --- g¨uk pkfg;sA

5. ,d ;qXefodYih ¼ allele½ nwljs ij --- g¨ ldrk gSA

fopkj ds fy, #dsa 

 D;k vkius igys dÒh ,slk fd;k gS\ ;fn gka] r¨ dc\
 vkid¨ D;k yxrk gS fd ;fn gkW rks dc fo|kÆFk;¨a dh bl rduhd d¢ fy;s D;k ÁfrfØ;k g¨xh\ vxys g¶rs vki

bldk mi;¨x i<+krs le; dgk¡ ij dj ldrs gSa\

lalk/ku 1 esa fn;s x, mŸkj d¨ ns[k dj vki irk yxk ldrs gSa fd vkius fjä LFkku ä dh iwÆr lgh dh gS ;k ugÈA 

xfrfof/k 2 esa cnys gq, ikB~; dk bLrseky fd;k tkrk gS ftls igys ls cukuk iM+rk gSA bl xfrfof/k dh dfBukÃ dk Lrj vklkuh ls 
cnyk tk ldrk gS & tSls& 

 fjä LFkku ä dh la[;k c<+k dj ;k ÄVk dj

 ikB~; d¨ N¨Vk ;k cM+k djrs gq,

 fjä LFkku ä d¢ fy;s lÒh 'kCn nsdj] dqN 'kCn nsdj ;k d¨Ã 'kCn u nsdj
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 fjä LFkku ä d¢ 'kCn ä d¢ ÁFke ;k vafre v{kj nsdj

vki Lo;a Òh bl xfrfof/k esa cnyko djus d¢ dqN rjhd ä d¢ ckjs esa l¨p ldrs gSaA /;ku nsus dh ,d egRoiw.kZ ckr ;g gS fd ;fn 
*fjä LFkku ä dh iwÆr djsa* xfrfof/k dh /;ku ls rS;kjh ugÈ dh tk, r¨ tc vki bls d{kk esa djk,axs r¨ ;g xyr Òh g¨ ldrh gSA

3 fp= d¨ iwjk djsa
*fp= d¨ iwjk djsa* dh xfrfof/k *fjä LFkku¨a dh iwÆr djsa* dh xfrfof/k dk gh fp=kRed :i gSA blesa fo|kÆFk; ä ls fdlh v/kwjs dke
d¨ iwjk djokus dh rjdhc dk mi;¨x fd;k tkrk gSA vki fdlh Òh v/kwjs fp=] pkVZ ;k rkfydk dk mi;¨x dj ldrs gSaA igys dh
rjg gh blesa Òh fo|kÆFk; ä d¢ fy;s dfBukÃ dk Lrj cnyus d¢ fy;s mlh rjg d¢ cnyko fd;s tk ldrs gSaA

fp= 1 esa eVj d¢ i©/ks dh vuqÁLFk dkV dk fp= gS ftls vki xq.k¨a dh oa”kkuqØe ¼inheritance½ d¢ fu;e i<+krs le; fo|kÆFk; ä d¨
N¨Vs lewg¨a esa ckaVdj mUgsa bl fp= d¨ iwjk djus d¢ fy;s dg ldrs gSaA

fp= 1 eVj d¢ i©/ks dh vuqÁLFk dkV dk fp= 

4 ewy ikB iqLrd iqu% fuekZ.k djsa 
bl j.kuhfr esa fo|kFkÊ fdlh tkudkjh d¨ lgh Øe esa yxkrs gSaA xyr Øe esa nh tkudkjh fp= ä] 'kCn ä] okD; ä ;k funsZ'k¨a d¢ :i esa 
g¨ ldrh gSA ;g vf/kd tfVy lfØ; iBu xfrfof/k gSA blesa f'k{kd d¨ vf/kd rS;kjh djuh g¨rh gSA ;g fo|kFkÊ d¢ fy;s Òh vf/kd 
dfBu g¨rh gS] D;¨afd fo|kFkÊ d¨ tkudkjh d¢ ckjs esa l¨puk g¨rk gS v©j mld¢ lgh Øe d¢ ckjs esa ÒhA blesa fo|kFkÊ d¢ l¨pus dh 
ÁfØ;k n¨ pj.k ä esa g¨rh gSA  

xfrfof/k 3% thok'e ä d¢ ckjs esa tkuus d¢ fy;s ikB~; d¨ lgh djuk 

bl xfrfof/k dh vki igys ;¨tuk cuk,a v©j fQj d{kk d¢ lkFk djsaA  

fp= 2 blesa thok'e ä d¢ fuekZ.k v©j mudh [k¨t d¢ ckjs esa fp= ä dh ,d Jà[kyk v©j mud¢ lkFk d¢ ikB~; dk mi;¨x fd;k x;k 
gSA iqu% fuekZ.k dh xfrfof/k d¢ fy;s ;g lgh lalk/ku gSA 
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fp= 2 d{kk X dh ikB~;iqLrd d¢ *thok'e
ijr&nj&ijr dSls curs tkrs gSa\* d¢ 9osa v/;k; d¢ ,d ì"B dk fp=A 

iqu% fuekZ.k dh xfrfof/k esa bl lalk/ku dk bLrseky ewyr% n¨ Ádkj ls fd;k tk ldrk gS] ,d tgka ij iqLrd d¨ lgh fd;k tk, 
v©j nwljk tgka ij fp=¨a d¨ lgh fd;k tk,A rhljk tfVy rjhdk g¨ ldrk gS ikB v©j fp= n¨u ä d¨ gh lgh djukA ;fn vkid¢ 
ikl Q¨V¨d‚ih e'khu ugÈ g¨] r¨ lcls vklku rjhdk gS ikB d¨ lgh djukA vki fo|kÆFk; ä d¨ fdrkcsa can j[kus d¢ fy;s dgsa v©j 
CySdc¨MZ ij os okD; fy[ksa ftUgsa lgh Øe esa yxkuk gS ¼ns[ksa lalk/ku 3½A 

vius fdlh lgdeÊ d¢ lkFk bldh rS;kjh djsa v©j muls ÁkIr Q+hMcSd d¢ vk/kkj ij cnyko djsaA vxyh ckj tc vki lEcfU/kr 
d{kk X d¢ fo|kÆFk; ä d¨ i<+k,a r¨ bl ;¨tuk dk mi;¨x djsaA ,d Ák;¨fxd i)fr d¢ lkFk bl ÁfØ;k dk ÁÒkoh mi;¨x fd;k tk
ldrk gSA ÁfØ;k d¢ pj.k¨a dk Øe cny dj fy[ksa v©j fo|kÆFk; ä ls dgsa fd mUgsa lgh Øe esa yxk,aA  

fo|kÆFk;¨a dh bl xfrfof/k d¢ fy;s ÁfrfØ;k dSlh jgh\ blls vkid¨ thok'e ä d¢ fuekZ.k d¢ ckjs esa mudh le> d¢ ckjs esa D;k irk 
pyk\ D;k vkid¨ bu fopkj ä ij fQj ppkZ djus dh vko';drk gS\  

bl xfrfof/k esa ikB~; d¨ ,d&,d okD; esa vyx u fd;k tk, r¨ vPNk g¨xk] vU;Fkk vf/kdrj fo|kÆFk; ä d¢ fy;s bls lgh Øe esa 
j[kuk vR;kf/kd dfBu g¨ tk,xkA  

5 vkius t¨ lh[kk mldk mi;¨x djuk 
,d vf/kd tfVy lfØ; iBu xfrfof/k] ftlesa fo|kÆFk; ä d¨ ikB i<+ dj mldk mi;¨x djuk g¨rk gSA 

dsl LVMh 1% Çyx fu/kkZj.k d¢ ckjs esa lh[kuk 

Jh lat; d{kk d¨ Çyx fu/kkZj.k i<+k jgs FksA  

bl l= esa] eSa vkuqoaf'kdrk v©j Øfed fodkl dk ikB i<+k jgk Fkk v©j eSaus Çyx fu/kkZj.k i<+kuk 'kq: gh fd;k FkkA ;g mu lÒh 
d¨ le>us d¢ fy;s dfBu fo"k; gS v©j eq>s Òh bls i<+kuk [kkl ilan ugÈ gSA eSa dqN vyx djuk pkgrk Fkk blfy;s fiNys g¶rs 
eSaus mu+d¢ x`gdk;Z d¢ fy;s mUgsa ,d leL;k nh ftl ij mUgsa fopkj djuk FkkA tc eSaus muls dgk fd os flQZ la/;k dh ifjfLFkfr 
d¢ ckjs esa fopkj djsa r¨ mUgsa cgqr vk'p;Z gqvk D;¨afd lkekU;r% ij eSa mUgsa cgqr dqN fy[kus d¢ fy;s dgrk gwaA  

eSaus mUgsa crk;k fd Òkjr esa dqN leqnk; ä esa efgykv¨a ij ;g ncko cuk;k tkrk gS fd mUgsa csVh dh txg csVs d¨ gh tUe nsuk gSA 
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la/;k dh n¨ csfV;ka FkÈ v©j og fQj ,d ckj xÒZorh g¨us dh vkl yxk, FkhA mld¢ ifjokj us mls igkM+ ij ,d ckck d¢ ikl 
ÒstkA ml ckck us mls d¨Ã [kkl nok nh v©j crk;k fd bl nok d¢ ÁÒko ls mls vxyh ckj fuf'pr r©j ij csVk gh iSnk g¨xkA 
ml nok dk Lokn ,dne [kjkc FkkA mls crk;k x;k fd blesa [kkl Tokykeq[kh dh jk[k] ikuh v©j cgqr&lh tM+h&cwfV;ka v©j 
elkys feys gSaA  

vxyh d{kk esa eSaus fo|kÆFk; ä ls ikB~;iqLrd esa ls Çyx fu/kkZj.k dk ist i<+us d¢ fy;s dgkA fQj eSaus muls dgk] ^^ikB~;iqLrd i<+us 
ls vkid¨ ÞÇyx fu/kkZj.kß d¢ ckjs esa t¨ dqN irk pyk mld¢ vk/kkj ij la/;k d¢ ifjokj d¨ ,d i= fyf[k;s v©j le>kb;s fd 
mld¢ cPps dk Çyx fu/kkZj.k fdl Ádkj g¨xk\ v©j ml nok dk d¨Ã vlj D; ä ugÈ g¨xk\ eSaus mUgsa mud¢ mŸkj d¢ ckjs esa l¨pus 
d¢ fy;s ikap feuV fn;s v©j fQj muls fy[kuk 'kq: djus d¢ fy;s dgkA tc mUg äus fy[kuk [kRe fd;k r¨ eSaus muls vius i= dh 
vnyk&cnyh vius lkFkh ls djus ds fy, dgkA eSaus mUgsa ,d&nwljs d¢ i= i<+us v©j ml ij ,d fVIi.kh fy[kus d¢ fy;s dgkA 
cgqr&lh ppkZ gqÃ v©j os dkQh t¨'k esa vk x,A  

bld¢ ckn] eSaus muls dgk fd os bl ckjs esa l¨psa fd va/kfo'okl ij fuÒZj jgus d¢ ctk; Çyx fu/kkZj.k d¢ ihNs fNis foKku d¨ 
le>us d¢ fy;s leqnk; dh enn fdl Ádkj dh tk ldrh gS 

dsl LVMh& 2 esa Jherh uank us iBu d¢ dke d¨ fofÒé rjg ls ck¡V dj fd;kA ck¡Vuk ;g lqfuf'pr djus dk ,d mik; gS fd lÒh 
blesa 'kkfey g äA 

dsl LVMh 2% Jherh uank fo'ys"k.kkRed lfØ; iBu j.kuhfr dk mi;¨x djrh gSaA 

Jherh uank d{kk X d¢ fo|kÆFk; ä d¨ vkuqoaf'kdrk i<+kuk [kRe dj jgh gSaA mUg¨aus r; fd;k gS fd os ml lfØ; iBu j.kuhfr d¨
vktek,axh ftlesa fo|kFkÊ dh fopkj ä d¨ vey esa ykus dk d©'ky ij[kk tkrk gS] os bl ckj Á'u ä dh Jà[kyk dk mi;¨x djd¢ ,slk 
djus okyh gSaA fofÒé Lrj¨a d¢ fo|kÆFk; ä d¢ fy;s os dke ck¡V nsrh gSaA 

eSa tkuuk pkgrh Fkh fd D;k fo|kÆFk; ä d¨ vkuqoaf'kdrk dh cqfu;knh ckrsa le> esa vk xÃ gS] blfy;s eSaus bl bdkÃ ls j.kuhfr 5 
d¨ viukus dk fu.kZ; fy;kA eq>s ;g fopkj fo'ks"k :i ls ilan vk;k fd fo|kÆFk; ä us t¨ ikB i<+k gS ml ij os vius fopkj ykxw 
djd¢ ns[ksaA  

eSaus ikB~;iqLrd esa vkuqoaf'kdrk d¢ v/;k; esa ns[kk r¨ eq>s ÝwV ¶ykÃt+ dh vka[k ä d¢ ckjs esa dqN feyk ftlesa tsusfVDl d¢ ewy 
fl)kar le>k, x, FksA bls cgqr vPNh rjg ls ugÈ le>k;k x;k FkkA eq>s vius vuqÒo ls irk Fkk fd fo|kFkÊ bls Bhd ls le> 
ugÈ ik,axsA ysfdu viuh rS;kjh esa yxus okyk le; cpkus d¢ fy;s] eSaus l¨pk fd eSa blh dk mi;¨x d:a] ctk; bld¢ fd eSa [kqn 
d¨Ã ikB~; rS;kj d:aA nqÒkZX; ls] v/;k; d¢ vkf[kj esa fn;s gq, Á'u ä ls Òh d¨Ã enn ugÈ feyhA r¨ ikB~;iqLrd d¢ bl Òkx d¢ 
fy;s eSaus vius Á'u cuk fy;sA ;s Fks& 

1. R D;k gS\

2. r D;k gS\

3. RR ;k Rr okyh ÝwV ¶ykÃt+ dh vka[k ä dk jax D;k g¨xk\

4. rr okyh ÝwV ¶ykÃt+ dh vka[k ä dk jax D;k g¨xk\

5. thu¨VkÃi Rr okyh n¨ ÝwV ¶ykÃt+ d¢ laÒkfor cPp¨a d¨ n'kkZus d¢ fy;s ,d iqusV ¼punnet½ fp= cukb;sA

6. bl ckr dh fdruh laÒkouk gS fd bu n¨ ÝwV ¶ykÃt+ d¢ cPps dh vka[k¨a dk jax yky g¨xk\

7. ;fn ¶ykÃt+ d¢ 20 cPps g ä] r¨ fdrus cPp¨a dh vka[ksa lQ¢n g¨ ldrh gSa\

tc eSaus bu Á'u¨a d¨ fQj ls i<+k] rc eq>s yxk fd esjs dqN det+̈ j fo|kÆFk; ä d¢ fy;s ;s dfBu g¨ ldrs gSaA r¨ eSaus ,d v©j lsV 
cuk;k ftlesa eq>s yxk fd ;g foKku d¢ mlh igyw dh tkap djsxk ysfdu ;s Á'u mu fo|kÆFk;¨a d¢ fy;s T;knk dfBu ugÈ FksA  

1. --- vk¡[k¨a d¢ fy;s R ;qXefodYih ¼allele½ gSA

2. --- vk¡[k¨a d¢ fy;s R ;qXefodYih ¼allele½ gSA

3. RR ;k Rr okyh ÝwV ¶ykÃt+ dh vk¡[ksa --- g äxhA

4. rr ;qXefodYih ¼allele½ okyh ÝwV ¶ykÃt+ dh vk¡[ksa --- g¨axhA
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5. Rr thu¨Vkbi okyh n¨ ÝwV ¶ykÃt+ d¢ laÒkfor cPp¨a d¨ n'kkZus d¢ fy, uhps fn;s x, iqusV ¼punnet½ fp= d¨ iwjk djsaA

;qXefodYih 
¼Alleles½

ekrk&firk 

R R

R

r 

6. bu n¨ ÝwV ¶ykÃt+ d¢ cPp¨a dh vk¡[ksa yky jax dh g¨us dh laÒkouk --- gSA

7. 20 esa ls --- cPp ä dh vk¡[ksa lQ¢n g¨ ldrh gSaA

tc fo|kÆFk; ä us ikB i<+ fy;k rc eSaus d{kk esa Á'u¨a d¢ n¨u¨a gh lsV ä dk mi;¨x fd;kA geus lkFk feydj mŸkj¨a ij fu'kku yxk, 
ftlls eq>s rqjar Q+hMcSd feysA eq>s bldk ifj.kke ns[k dj [kq'kh gqÃA det+̈ j fo|kÆFk; ä us Òh mruh gh vPNh rjg Á'u gy fd;s 
Fks ftruh vPNh rjg vU; fo|kÆFk; ä usA esjs [;ky ls Á'u ä d¨ vyx rjg ls is'k djuk det+̈ j fo|kÆFk; ä d¢ fygkt+ ls vPNh 
j.kuhfr FkhA ,d udkjkRed igyw ;g Fkk fd eq>s rS;kjh esa T;knk le; yxk] ysfdu i<+krs gq, esjk le; cp x;k D; äfd fo|kÆFk; ä
us eq>ls enn ugÈ ekaxhA os vius Á'u¨a d¢ lkFk [kq'k FksA 

bl ikB ls t¨ [kkl ldkjkRed ifj.kke vk;k og ;g Fkk fd fo|kÆFk; ä d¢ bl lewg d¢ vkRefo'okl esa òf) gqÃA rqjar Q+hMcSd 
feyus ls esjs lÒh fo|kÆFk; ä d¨ irk py ldk fd mudk Án'kZu dSlk jgk gS\ det+̈ j fo|kÆFk; ä d¨ irk pyk fd os Òh foKku esa 
nwljs fo|kfFkZ;ksa dh rjg gh vPNk dj ldrs gSaA eq>s irk py x;k Fkk fd lÒh fo|kÆFk; ä d¨ tsusfVDl d¢ ewy fl)kar flQZ 
ikB~;iqLrd ugha i<+us ds ckn Hkh vPNh rjg le> vk x, gSaA eSa bl rjhd¢ dk mi;¨x vkxs Òh d:axhA  

ohfM;ks: lÒh dks 'kkfey djuk 

Jherh uank us Á'u fy[kus dh ftl rduhd dk mi;¨x fd;k] mlls fo|kÆFk; ä d¨ fy[kus dk dke de djuk iM+k] ftlls mu 
fo|kÆFk; ä d¨ ykÒ gqvk g¨xk ftUgsa fy[kuk dfBu yxrk gSA fo|kÆFk; ä d¨ bl Ádkj lgk;rk nsuk vuqlj.k dgk tkrk gSA det+̈ j 
v©j de vkRefo'okl okys fo|kÆFk; ä d¨ vkRefo'oklh v©j vf/kd l{ke fo|kÆFk; ä dh rqyuk esa vf/kd vuqlj.k dh t:jr g¨xhA 
vki vius vuqeku v©j vius fo|ÆFk; ä d¢ ckjs esa tkudkjh dk mi;¨x djd¢ irk yxk ldrs gSa fd vkid¢ fdu fo|kÆFk; ä d¨ lfØ; 
iBu dk;Z esa LdSQ¨ÇYMx dh t:jr gS\ v©j fdl gn rd\ 

6 O;fäxr] t¨M+h esa dk;Z ;k lkewfgd dk;Z 
fo|kFkÊ lfØ; iBu j.kuhfr; ä d¨ Lo;a ls] vius t¨M+hnkj d¢ lkFk] ;k lewg esa dj ldrs gSaA vius fopkj¨a v©j mŸkj¨a ij ppkZ djus 
dk e©dk feyus ls fo|kÆFk; ä d¨ lh[kus esa lgk;rk feysxhA iBu ftruk vf/kd lfØ; g¨xk] fo|kFkÊ mruk vf/kd lh[ksaxsA  

vkn'kZr%] lÒh lfØ; iBu j.kuhfr;k¡ t¨M+h cuk dj ;k N¨Vs lewg ä esa djuh pkfg,A le;&le; ij vkid¨ fdlh lfØ; iBu 
j.kuhfr dk mi;¨x fdlh ,d fo|kFkÊ d¢ fy;s Òh djuk iM+ ldrk gSA ;fn mUgsa ikB~; d¨ r¨M+uk&ej¨M+uk iM+s ;k mls fQj cukuk
iM+s r¨ ;s lc lfØ; iBu gh gSA t¨M+h esa ;k lkewfgd dk;Z d¢ fy;s i<+kus ls igys vkid¨ l¨puk g¨xk fd fo|kÆFk; ä d¨ dSls ck¡Vuk 
gS\ ftlls lcls lgh ifj.kke fey ld¢aA O;fäxr] t¨M+h esa ;k lkewfgd dk;Z d¢ ckjs esa vkidk fu.kZ; fo|kÆFk; ä d¢ ckjs esa vkidh 
tkudkjh] vkid¢ O;kolkf;d vuqeku v©j f'k{k.k d¢ ;¨tukc) ifj.kke ä d¢ vk/kkj ij g¨uk pkfg;sA 
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7 lfØ; iBu j.kuhfr; ä d¢ vU; mnkgj.k 
lfØ; iBu j.kuhfr; ä d¢ vU; vusd mnkgj.k gSaA uhps rhu v©j fn;s x, gSa& 

 ikB ä d¢ eq[; fopkj ä ;k mÌs'; ä d¨ n'kkZus d¢ fy;s iSjkxzkQ ä ij 'kh"kZd dk yscy yxkdj ikB~; d¨ yscy djsaA

 ,d fp=] ¶y¨pkVZ ;k rkfydk cukdj ikB dk lkjka'k cukb;sA

 ikB d¢ ckjs esa Á'u cukb;sA ;s Á'u v©j fdlh d¢ fy;s ¼tSls N¨Vs fo|kÆFk; ä d¢ fy;s½] mud¢ lkfFk; ä d¢ fy;s ;k mud¢ f'k{kd d¢ r©j

ij vkid¢ fy;s Òh g¨ ldrs gSaA ;s ,sls Òh Á'u g¨ ldrs gSa ftudk tokc os Lo;a nsuk pkgsaA

fopkj ds fy, #dsa 

 bl bdkÃ dh fdl lfØ; iBu j.kuhfr d¢ ckjs esa vki igys ls tkurs gSa\

 vki vius lgdÆe;¨a d¨ fdl lfØ; iBu j.kuhfr dk lq>ko nsaxs\

8 lkjka'k 
bl bdkÃ esa n'kkZ;k x;k gS fd lfØ; iBu j.kuhfr;¨a dk D;k egRo g¨rk gS\ v©j buls fo|kÆFk; ä esa le> dk fodkl dSls g¨rk gS\ 
vkidk ifjp; ,slh lfØ; iBu j.kuhfr; ä ls djk;k x;k ftuls vki foKku dh ikB~;iqLrd ä v©j ikB~; d¢ vU; lzksr dk iwjk ykÒ 
ys ld¢aA vc vki Lo;a bu j.kuhfr; ä dk mi;¨x vius fo|kÆFk; ä d¢ lkFk djus d¢ volj [k¨tsaA vkidk ifjp; vuqlj.k dh 
vo/kkj.kk ls djk;k x;k v©j crk;k x;k fd fdlh Á'u d¨ lfØ; iBu j.kuhfr d¢ vk/kkj ij fdl rjg vuqlj.k fd;k tkrk gS 
ftlls det+̈ j fo|kÆFk; ä d¨ lfØ; iBu esa lgk;rk nh tk ld¢A bl bdkÃ esa fn;s x, mnkgj.k ikB~;iqLrd ä v©j fo|kÆFk; ä dh 
odZ'khV d¢ lfØ; iBu ls lacaf/kr gSa ysfdu vki bu rduhd ä dk mi;¨x d{kk esa vU; ikB&vk/kkfjr lalk/ku ä d¢ fy;s Òh dj ldrs 
gSaA 

bl bdkÃ esa lh[kh xÃ mu n¨ rduhd ä vFkok i)fr; ä d¨ igpkusa ftudk mi;¨x vki vxys n¨ g¶r¨a esa viuh d{kk esa dj ldrs 
gSaA 

lalk/ku 
lalk/ku 1% xfrfof/k 1 d¢ fy;s odZ'khV 
laiw.kZ Ácyrk ¼dominance½ rc g¨rh gS tc ,d iw.kZr;k Ácy ;qXefodYih ¼allele½ nwljh vÁÒkoh ;qXefodYih d¢ ÁÒko d¨ lekIr
dj nsrh gSA ifj.kkeLo:i larku esa flQZ n¨ gh ley{k.kh ¼phenotypes½ jg tkrs gSaA ;|fi lgÁcyrk ¼codominance½ rc g¨rh
gS tc ,d gh ley{k.kh ¼phenotypes½ esa n¨ ;qXefodYih ¼alleles½ O;ä g¨rs gSaA mnkgj.k d¢ fy;s] xqyukj d¢ i©/ks esa yky] lQ¢n
;k xqykch Qwy vk ldrs gSaA ,slk blfy, g¨rk gS D; äfd u r¨ yky v©j u gh lQ¢n ;qXefodYih ¼alleles½ iwjh rjg Ácy g¨rs gSaA
bldk vFkZ gS fd tc fdlh yky i©/ks dk feyu fdlh lQ¢n i©/ks ls fd;k tkrk gS r¨ ifj.kkeh F1 larku esa xqykch Qwy vk,axsA tgka
Òh vkid¨ ,d rhljk ley{k.kh ¼phenotype½ feys] r¨ bldk vFkZ gS fd ogka lgÁcyrk ¼codominance½ e©twn gSA

lgÁcyrk ¼codominance½ dk ,d v©j mnkgj.k fcfYy; ä esa ns[kk tk ldrk gSA ;fn ,d dkyh v©j ,d ukjaxh fcYyh dk feyu
g¨] r¨ mudh larku ä esa dkys v©j ukjaxh n¨u¨a jax ä d¢ cky ä okys cPps feysaxsA lgÁcyrk ¼codominance½ jä d¢ oxÊdj.k esa Òh
ikÃ tk ldrh gSA Vkbi AB lgÁcy g¨rk gS D; äfd bl thu¨Vkbi esa Áfrtu A v©j Áfrtu B n¨u ä gh g¨rs gSaA

lalk/ku 2% xfrfof/k 2 d¢ mŸkj 
esaMsy ,d psd laU;klh Fkk ftlus pwg¨a v©j eVj d¢ i©/k¨a ij fu;af=r Átuu d¢ Á;¨x fd;s ftlls oa'kkuqxrrk ij tkudkjh fey 
ld¢A mUg¨aus oa'kkuqxrrk ¼inheritance½ ij vius fopkj 1865 esa Ádkf'kr fd;s ysfdu mUgsa vf/kd ljkgk ugÈ x;k D; äfd ml le;
d¢ thofoKkuh foKku d¢ ifj.kke ä d¢ xf.krh; o.kZu esa [kkl fnypLih ugÈ j[krs Fks] v©j *oa'kkuqxrrk ¼heritable½ bdkÃ* d¨ Òh
fo'ks"k egRo ugÈ nsrs FksA esaMsy d¢ oa'kkuqxrrk ¼inheritance½ d¢ fu;e¨a d¨ 1903 rd oSKkfud ä }kjk Lohdkj ugÈ fd;k x;k FkkA

esaMsy d¢ fu;e gSa& 

1. ,d oa'kkuqxr ;¨X; nh tk ldus okyh bdkÃ ftls thu dgrs gSa] ,d ih<+h ls nwljh ih<+h esa tkrh gSA
2. ;s thUl fofÒé :i ä esa ik, tk ldrs gSa] ftUgsa ;qXefodYih ¼allele½ dgk tkrk gSA
3. ÁR;sd O;fä esa izR;sd y{k.k d¢ fy;s n¨ ;qXefodYih ¼allele½ g¨us pkfg,A
4. Çyx d¨f'kdkv ä esa gj y{k.k d¢ fy;s ,d gh ;qXefodYih ¼allele½ g¨uk pkfg;sA
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5. ,d ;qXefodYih ¼allele½ nwljs ij ÁÒkoh g¨ ldrk gSA

lkjs 'kCn¨a dh lwph% esaMsy] oa'kkuqxrrk] 1865] thofoKkuh] oa'kkuqxr ;¨X;] 1903] oSKkfud] thu] ;qXefodYih ¼allele½] ÁÒkohA

lalk/ku 3% xfrfof/k 3 d¢ fy;s Nhuk >iV ikB~;  Scrambled 
fo|kFkÊ bu dFku¨a d¨ lgh Øe esa yxk dj n'kkZ,a fd thok'e dSls curs gSaA 

1. v©j] yk[k¨a o"k ±̈ d¢ ckn] Ä¨M+s tSls Ákf.k; ä d¢ 'kjhj] t¨ blh bykd¢ esa ejs Fks] igys dh pÍku¨a d¢ Åij dh pÍku¨a esa thok'eh—r gq,A

2. ge 100 dj¨M+ o"kZ igys ls 'kq: djrs gSaA dqN vd'ks:dh Ák.kh leqæ d¢ ry ij ejrs gSa v©j jsr esa nQu g¨ tkrs gSaA v©j jsr tek

g¨rh tkrh gS] v©j ncko ls cyqvk iRFkj curk gSA

3. dkQh le; ckn] ikuh d¢ cgko ;k dVko d¢ dkj.k] iRFkj dk dqN fgLlk dV tkrk gS v©j Ä¨M+s tSls thok'e mÒj vkrs gSaA tSls&tSls

ge xgjkÃ esa tkrs gSa] gesa v©j vf/kd iqjkus thok'e feyrs gSaA

4. yk[k ä o"k ±̈ d¢ ckn] bl bykd¢ esa jgus okys Mkbu¨l‚j ejrs gSa] v©j mud¢ 'kjhj Òh dhpM+ esa nQu g¨ tkrs gSaA ;g dhpM+ Òh nc dj

pÍku cu tkrh gS] ml pÍku d¢ Åij ftlesa igys d¢ detksj fucZy thok'e gSaA

vfrfjä lalk/ku 
 GeneEd, a website with teacher’s resources, virtual labs and research highlights on current genetics

research: http://geneed.nlm.nih.gov/ (accessed 20 May 2014)
 A Khan Academy course on heredity and genetics: http://www.khanacademy.org/science/biology/heredity-

and-genetics/v/introduction-to-heredity (accessed 20 May 2014)
 DNA from the Beginning is a website that has a series of resources and information on classical genetics,

molecules of genetics, and genetic organisation and control from Cold Spring Harbor Laboratory; it includes
key concepts, animations, video interviews image gallery, scientist biographies and links:
http://www.dnaftb.org/ (accessed 20 May 2014)

 The Charles Darwin & Evolution website, a collection of online resources to support the learning of
evolution: http://darwin200.christs.cam.ac.uk/pages/ (accessed 20 May 2014)
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Bulman, L. (1985) Teaching Language and Study Skills in Secondary Science. London, UK: Heinemann. 
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Newton, D.P. (1990) Teaching with Text. London, UK: Kogan Page. 

Wray, D. and Lewis, M. (1997) Extending Literacy: Children Reading and Writing Non-fiction. London, 
UK: Routledge.  

vfÒLoh—fr;k¡ 
rr̀h; i{k ä dh lkefxz; ä d¢ vykok v©j tc rd fd vU;Fkk fu/kkZfjr u fd;k x;k g¨] ;g lkexzh fØ,fVo d‚eUl 
,fVªC;w'ku&'ks;j,ykbd ykblsal d¢ varxZr miyC/k djkÃ xÃ gS ¼ http://creativecommons.org/licenses/by-sa/3.0/½A uhps
ekU; dh xÃ lkexzh ekfydkuk gd dh gS rFkk bl Á¨tsDV d¢ fy;s ykblsal d¢ varxZr gh mi;¨x dh xÃ gS] rFkk bldk fØ,fVo 
d‚eUl ykblsal ls d¨Ã okLrk ugÈ gSA bldk vFkZ gS fd ;g lkexzh d¢oy TESS-India Á¨tsDV esa fcuk NsM+NkM+ fd;s mi;¨x esa
ykÃ tk ldrh gS v©j bld¢ ckn d¢ fdlh OER laLdj.k ä esa ugÈA blesa TESS-India] OU v©j UKAID y¨x¨ dk mi;¨x Òh
'kkfey gSA 

bl bdkÃ esa lkexzh d¨ iqu% ÁLrqr djus dh vuqefr d¢ fy, fuEu Lj¨r ä dk —rKrk:ih vkÒkj% 

fp= 2% ls d{kk X foKku] i-̀ 154- © jk"Vªh; 'kSf{kd vuqla/kku v©j Áf'k{k.k ifj"kn~] 2006 ¼ http://www.ncert.nic.in/½A (Figure 
2: from Class X Science, p. 154. © National Council of Educational Research and Training, 2006,

(http://www.ncert.nic.in/)). 

d‚ihjkbV d¢ Lokfe; ä ls laidZ djus dk gj Á;kl fd;k x;k gSA ;fn fdlh d¨ vutkus esa vuns[kk dj fn;k x;k gS] r¨ igyk 
volj feyrs gh Ádk'kd ä d¨ vko';d O;oLFkk,a djus esa g"kZ g¨xkA 



foKku dh d{kk esa iBu & vkuqoaf'kdrk v©j Øfed fodkl

10 www.TESS-India.edu.in 

ohfM;¨ ¼ohfM;¨ fLVYl lfgr½% Òkjr Òj d¢ mu v/;kid f'k{kd ä] eq[;k/;kid ä] v/;kid ä v©j Nk= ä d¢ Áfr vkÒkj ÁdV fd;k tkrk 
gS ftUg äus mRiknu¨a esa fn v¨iu ;wfuoÆlVh d¢ lkFk dke fd;k gSA 




