
cÖvwYweÁvb 

BDwbU GMv‡iv c„ôv-257 

 

wRbZË¡ I weeZ©b 

GENETICS AND EVOLUTION 
 

 

 
 

 

cÖRbb Rx‡ei GKwU ˆewkó¨ hvi gva¨‡g gvZv-wcZvi ˆewkó¨ cieZ©x eska‡i mÂvwjZ nIqvi gva¨‡g Rxe Zvi 

wb‡Ri Aw¯ÍZ¡ a‡i iv‡L| G‡KB eskMwZ (Heredity) e‡j| weÁv‡bi †h kvLvq wR‡bi MVb, Kvh©c×wZ I Zvi 

eskvbyµwgK mÂvjb c×wZ I djvdj wb‡q Av‡jvPbv I ch©v‡jvPbv Kiv nq ZvB wRbZË¡ (Genetics)| Avi wRb 

n‡jv eskMwZi †gŠwjK GKK hv esk ci¤úivq mÂvwiZ n‡q eskaviv a‡i iv‡L| Aciw`‡K cÖK…wZ‡Z †h gš’i I 

avivevwnK cwieZ©‡bi gva¨‡g AZx‡Z D™¢‚Z †Kv‡bv mij Rxe n‡Z RwUj I DbœZ Rx‡ei Avwef©ve N‡U Zv‡K weeZ©b 

(Evolution) e‡j| G BDwb‡U wRbZË¡ I weeZ©b m¤úwK©Z wewfbœ welq wb‡q Av‡jvPbv Kiv n‡q‡Q|  

 

 

 
BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq 3 mßvn 

 

G BDwb‡Ui cvVmg~n 

cvV 11.1 : †g‡Û‡ji eskMwZi m~Îvewj  

cvV 11.2 : †g‡Û‡ji cÖ_g m~‡Îi e¨wZµgmg~n (cÖ_g m~Î 1:2:1 I 2:1) 

cvV 11.3 : †g‡Û‡ji wØZxq m~‡Îi e¨wZµgmg~n (wØZxq m~Î 9:7 I 13:3) 

cvV 11.4 : wj½ wba©viY †KŠkj  

cvV 11.5 : gvby‡li wj½ mshyw³ ˆewkó¨  

cvV 11.6 : gvby‡li eskMwZRwbZ †ivMmg~n  

cvV 11.7 : mgv‡jvPbvmn weeZ©‡bi gZev`mg~n  
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 cvV-11.1  †g‡Û‡ji eskMwZi m~Îvewj 

 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 †g‡ÛwjRg I †g‡Ûwjqvb eskMwZ m¤ú‡K© ej‡Z cvi‡eb| 

 wRbZ‡Ë¡ e¨eüZ K‡qKwU ¸iyZ¡c~Y© kã e¨vL¨v Ki‡Z cvi‡eb| 

 †g‡Û‡ji eskMwZi cÖ_g m~Î D‡jøL I e¨vL¨v Ki‡Z cvi‡eb| 

 †g‡Û‡ji eskMwZi wØZxq m~Î D‡jøL I we‡kølY Ki‡Z cvi‡eb| 

 

 
cÖavb kã 

 wR‡bvUvBc, wd‡bvUvBc, wRb, A¨vwjj 

 

†g‡ÛwjRg I †g‡Ûwjqvb eskMwZ (Mendelian Inheritance)- ‡MÖMi B‡qvnvb †g‡ÛjB me©cÖ_g e¨w³ 

whwb eskMwZi bxwZmg~n D™¢ve‡b mg_© nb| †g‡Ûj 1822 wLª÷v‡ã 2 iv RyjvB ZrKvjxb 

A‡÷ªvnv‡½wiqvb mvgªv‡R¨i AšÍM©Z mvB‡jwmqv (Silesia) AÂ‡ji nvB‡mbWd© (Heinzendorf- eZ©gv‡b †PK 

cÖRvZ‡š¿i Ask) MÖv‡gi GK Mixe K…lK cwiev‡i Rb¥MÖnY K‡ib| Rvgv©b I †PK wkÖ es‡kv™¢zZ wcZvgvZvi wØZxq 

mšÍvb 1840 wLª÷v‡ã AZ¨šÍ K…wZ‡Z¡i mv‡_ ¯œvZK wWMÖx jvf K‡ib| AZtci †g‡Ûj cÖavbZ Avw_©K Kvi‡Y 1843 

wLª÷v‡ã Aw÷ªqvi †gvivwfqv AÂ‡j eªb (Brun- eZ©gv‡b eªæ‡bv=brno; ‡PK cÖRvZš¿) bvgK ¯’v‡bi AMvw÷wbqvb g‡V 

wkÿvbexk wn‡me †hvM`vb K‡ib| Pvi ermi ci wZwb hvRK nb| 1849 wLª÷v‡ã †¯œg (Znaim) wcÖcv‡iUix ¯‹z‡j 

wkÿKZv ïiæ K‡ib| AZtci 1851 wLª÷v‡ã wf‡qbv wek¦we`¨vj‡q fwZ© n‡q 1853 ch©šÍ covïbv K‡i eªy‡b wd‡i 

Av‡mb| eyyª‡b gWvb© ¯‹z‡j 1854 wLª÷v‡ã weÁv‡bi mnKvix wkÿK wn‡m‡e †hvM †`b Ges 12 ermi GKRb mv_©K 

wkÿK wn‡m‡e mybv‡gi mv‡_ Kg©iZ wQ‡jb| `xN© mvZ ermi M‡elYv K‡ib| 

 

wPÎ 11.1.1t †MÖMi †Rvnvb †g‡Ûj 

¯‹z‡j wkÿKZv Kivi mgq g‡Vi evMv‡b Aemi mg‡q gUiïuwU (Pisum sativum) Dw™¢̀  wb‡q 1857 †_‡K M‡elYv 

ïiæ K‡ib| m¼ivqY (Hybridization) cixÿvi Rb¨ gUiïuwU Dw™¢̀ ‡K wbev©Pb K‡ib| gUiïuwU Dw™¢̀  Dfwj½x, 

¯ĉivMvq‡bi gva¨‡g †hŠb cÖRbb m¤úbœ nq| cys¯ÍeK I ¯¿x¯ÍeK‡K wN‡i `jgÐj (corolla) Ggbfv‡e mw¾Z †h, 

ciwb‡l‡Ki (Cross fertilization) ‡Kvb m¤¢vebv †bB| d‡j wewfbœ Rv‡Zi (variety) gUiïuwU Dw™¢‡`i ˆewkó¨¸‡jv 

LuvwU ev weï× Ae¯’vq Av‡Q| AZ¨šÍ Aí mg‡q Gi RxebPµ m¤úbœ nq Ges ¯^í kÖg I e¨‡q AwaK msL¨K AcZ¨ 

esk Drcbœ nq| AcZ¨ es‡k K‡qKwU  ˆewk‡ó¨i ¯úó cÖKvk cixÿvi †ÿ‡Î mnvqK n‡qwQj| †g‡Ûj wewfbœ Drm 

n‡Z 34 ai‡bi gUikuywU Dw™¢‡`i exR msMÖn K‡i AvkÖ‡gi evMv‡b cªvq GK ermi cÖ‡Z¨K ai‡bi ex‡Ri weï×Zv 

cixÿv K‡ib Ges †kl ch©šÍ  Zvui cixÿvq e¨eüZ mvZwU Pwi‡Îi (trait) Rb¨ (Kv‡Ði ˆ`N©̈ , dz‡ji Ae¯’vb, dz‡ji 
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is, d‡ji eY©, d‡ji AvK…wZ, ex‡Ri eY© Ges ex‡Ri AvK…wZ) GK‡Rvov K‡i wecixZ ˆewkó¨ m¤úbœ 14wU LvuwU 

Dw™¢̀  wbev©Pb K‡ib| cÖwZ †Rvov ˆewkó¨ ci¯úi wecixZ ag©x| gUiïuwU Dw™¢‡`i wbe©vwPZ ˆewk‡ó¨i cÖwZwU GKwU 

gvÎ wRb Øviv wbqwš¿Z wQj| ˆewkó¨ wbe©vP‡bi wel‡q †g‡Ûj AZ¨šÍ †mŠfvM¨evb wQ‡jb| KviY RwUj ˆewkó¨ 

wbe©vPb Ki‡j †g‡Ûj eskMwZi AšÍwb©wnZ bxwZ¸‡jv nq‡Zvev Avwe®‹vi Ki‡Z cvi‡Zb bv| 

†g‡Ûj GKwU h_vh_ ˆeÁvwbK c×wZ Aej¤b̂ K‡i m¼ivqb cixÿv cwiPvjbv K‡ib| AZ¨šÍ mveavbZvi mv‡_ 

cixÿYmg~n wbqš¿Y K‡ib Ges wZwb †h civM‡iYy ¯’vbvšÍi K‡i‡Qb Zvi ØvivB civMvqb n‡q‡Q Zv wbwðZ K‡ib| 

m¼ivqbKv‡j †g‡Ûj AcZ¨ As‡k GKmv‡_ gvÎ GKwU PwiÎ ch©‡eÿY K‡ib Ges m¤ú~Y© DcvË (data) msiÿY 

K‡ib| AZtci cwimsL¨vb (Statistics) Gi cÖ‡qvM Øviv G DcvË †_‡KB jä djvd‡ji hyw³hy³ we‡kølYc~e©K Ges 

GKUvbv cÖvq GK `k‡Ki wbijm cwikÖg Øviv eskMwZi wbqg m¤ú‡K© cvwU©Kz‡jU w_Iix (Particulate theory) 
Dc¯’vcb K‡ib| 

1865 wLª÷v‡ã †deªæqvix I gv‡P© m¼ivqb I eskMwZ m¤^‡Ü Zvui M‡elYvi weeiY I djvdj eªyb b¨vPvivj wn÷ix 

†mvmvBwUi cici `ywU ˆeÁvwbK mfvq Dc¯’vcb  K‡ib| †mvmvBwUi evwl©K gyLc‡ÎI M‡elYv cÎwU cÖKvwkZ nq| 

AZ¨šÍ `yf©v‡M¨i welq ZrKvjxb we‡k¦ †KDB ag©hvRK †g‡Ûj Gi M‡elYv djvd‡ji ¸iæZ¡ Dcjwä K‡ibwb| 

1868 wLª÷v‡ã †g‡Ûj gVva¨ÿ wbhy³ nb Ges 1884 wLª÷v‡ã 6B Rvbyqvix †kl wbtk¦vm Z¨vM K‡ib| RxeÏkvq 

Zvui M‡elYv K‡g©i Rb¨ wZwb †Kvb ¯x̂K…wZ jvf K‡ibwb| 

†g‡Û‡ji M‡elYvcÎ cÖKv‡ki 35 ermi ci wesk kZvãxi ïiy‡ZB nj¨v‡Ûi `¨ wåm (de Vries) , Rvgv©wbi Kvj© 

K‡iÝ (Karl Correns) I Aw÷ªqvi †kigvK (Tscher Mak) c„_K c„_Kfv‡e M‡elYv K‡i †g‡Ûj Gi djvdj‡K 

mg_©b K‡ib| eZ©gv‡b we‡k¦ †g‡Ûj Gi Avwe®‹vi A_©vr cvwU©Kz‡jU w_Iix  (particulate theory) GKwU ˆeÁvwbK 

ZË¡ wn‡m‡e mycÖwZwôZ n‡q‡Q| cvwU©Kz‡jU w_Iix (particulate theory) †Z ewY©Z myÎ¸‡jv †R‡bwU‡· †g‡Ûj Gi 

m~Î (Mendel’s Law) bv‡g AwfwnZ| †g‡Ûj Gi m~Î Abyhvqx Rx‡ei ˆewkó¨mg~n eskMwZ‡Z mÂvi‡Yi †h e¨vL¨v 

†`qv nq Zv‡KB †g‡ÛjZË¡ (Mendelism) e‡j| †g‡ÛjZË¡ AvaywbK †R‡bwU· Gi cÖavb wfwË| GKvi‡YB 

†g‡Ûj‡K †R‡bwU· Gi RbK ejv n‡q _v‡K| 

cvwU©Kz‡jU w_Iix ((particulate theory)  ev †g‡ÛjZË¡ (Mendelism) Abyhvqx Rx‡e eskMwZi GKK we`¨gvb _v‡K 

ev wgwkÖZ nqbv, kyaygvÎ myß _v‡K| †g‡Û‡ji e¨vL¨v Abyhvqx, gUiïuwU Dw™¢‡` cÖwZwU Pwi‡Îi (trait) Rb¨  (Kv‡Ði 

ˆ`N©̈ , dz‡ji Ae¯’vb, is, d‡ji eY©, d‡ji AvK…wZ, ex‡Ri eY© Ges ex‡Ri AvK…wZ) GK †Rvov d¨v±i _v‡K, hvi 

GKwU Av‡m wcZv †_‡K Ges Aci GKwU Av‡m gvZv †_‡K| M¨vwg‡U ïay GKwU GKK Dcw¯’Z _v‡K Ges cieZ©x 

Rby‡Z mÂvwiZ nq| †g‡Ûj ewY©Z cvwU©Kj ev d¨v±i Aek¨B wRb| Avi GKwU gvÎ wRb Øviv m¤ú~Y©fv‡e wbqwš¿Z 

ˆewkó¨ †g‡Ûwjqvb ˆewkó¨ (Mendelian trait) e‡j Ges †g‡Ûwjqvb ˆewkó¨i mÂvqY‡K †g‡Ûwjqvb eskMwZ 

(Mendelian inheritance) ejv nq| 

†R‡bwU‡· e¨eüZ K‡qKwU cÖ‡qvRbxq msÁv  
wRb (Gene)- W.L Johannsen (wMÖK genes=born) 1909 wL÷v‡ã wRb kãwU e¨envi K‡ib| 1866 wLª÷v‡ã 

†g‡Ûj Gi AbygvbK…Z Rx‡ei ˆewkó¨ wba©viK e¯‘wU n‡jv Gwj‡gw›Um ev d¨v±i  (elementes or factor) hv 

cieZ©xKv‡j wRb bv‡g AwfwnZ nq| wRb n‡”Q eskMwZi †gŠwjK GKK (basic unit of heredity) Ges Giv esk 

ci¤úivq mÂvwiZ n‡q eskMwZaviv Ae¨vnZ iv‡L| wRb‡K msÁvwqZ Kiv hvq Gfv‡e- wRb n‡”Q cwj‡ccUvBW 

ms‡kø‡li Rb¨ ms‡KZ cÖ̀ vbKvix DNA AYyi Ask we‡kl (gene is a part of a DNA molecule code for 
polypeptide synthesis)| 

†jvKvm (Locus.Pl-Loci)- †µv‡gv‡mv‡g GKwU wR‡bi Ae¯’vb‡K †jvKvm e‡j| 

A¨vwjj (Allel), A¨vwj‡jvgd© (Allelomorph) :  †µv‡gv‡mv‡gi GKB †jvKv‡m Ae¯’vbKvix wRb¸‡jv‡K ci¯ú‡ii 

A¨vwjj ejv nq| wRb¸‡jvi GK‡Î Ae¯’vb Kiv‡K A¨vwj‡jvgd© e‡j| g‡b Kwi, gvby‡l ev`vgx †Pv‡Li is Gi Rb¨ 

`vqx wRb B I bxj †Pv‡Li is Gi Rb¨ `vqx wRb b  ci¯ú‡ii A¨vwjj|  
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wR‡bvUvBc (Genotype): Rxe‡`‡ni `„k¨gvb A_ev myß †ewkó¨¸‡jvi wbqš¿K wRbmg~‡ni MVb‡K wR‡bvUvBc e‡j| 

g‡bKwi, gUikyuwU Mv‡Qi j¤v̂ Kv‡Ði Rb¨ T wRb Ges evgb Kv‡Ði Rb¨ T wRb `vqx| AZGe TT, tt, Tt h_vµ‡g 

weï× j¤v̂, weï× evgb I m¼i (hrbrid) j¤v̂ gUiïuwU Mv‡Qi wR‡bvUvBc| 

wd‡bvUvBc (Phenotype)- Rxe‡`‡ni `„k¨gvb ˆewkó¨mg~n‡K wd‡bvUvBc e‡j| wd‡bvUvBc cÖK…Zc‡ÿ wR‡bvUvB‡ci 

wRbmg~‡ni evwn¨K cÖKvk| †hgb- j¤v̂ I evgb gUiïuwU Mv‡Q D”PZv m¤úwK©Z evwn¨K cÖKvk¸‡jv h_vµ‡g TT ev 
Tt I tt wR‡bvUvBc¸‡jvi wd‡bvUvBc|  

†nv‡gvRvBMvm (Homozygous) I †nUv‡ivRvBMvm (Heterozygous)- Rx‡e GKwU ˆewk‡ó¨i Rb¨ `vqx wRb †Rvov 

GKB iK‡gi (Dfq wRbB cÖKU ev cÖ”Qbœ) n‡j Zv‡K †nv‡gvRvBMvm Rxe e‡j| wRb ‡Rvov wfbœ iK‡gi n‡j †m 

Rxe‡K ‡nUv‡ivRvBMvm Rxe e‡j| †hgb- weï× j¤v̂ gUiïuwU Mv‡Q GKwU cÖKvi `ywU cÖKU wRb (TT) _v‡K| 

AZGe, GwU †nv‡gvRvBMvm j¤^v| wKš‘ m¼i j¤v̂ Mv‡Q GKwU cÖKU wRb I GKwU cÖ”Qbœ wRb _v‡K| AZGe, Zv‡K 

†nUv‡ivRvBMvm j¤v̂ (Tt) e‡j| 

cÖKU (Dominant) I cÖ”Qbœ (Recessive)- GK †Rvov wecixZ ˆewkó¨m¤úbœ Rx‡e m¼ivqb NUv‡j 1g AcZ¨ es‡k 

m¼i Rx‡e H ˆewkó¨ `ywUi †hwU cÖKvwkZ nq Zv‡K cÖKU ˆewkó¨ Ges †h ˆewkó¨ myß _v‡K Zv‡K cÖ”Qbœ ˆewkó¨ 

e‡j| †hgb- weï× j¤v̂ gUiïuwU MvQ I evgb gUiïuwU Mv‡Qi cÖRb‡b 1g AcZ¨ es‡k mKj MvQB j¤v̂ nq| 

G‡ÿ‡Î j¤v̂ ˆewkó¨‡K cÖKU I evgb ˆewkó¨‡K cÖ”Qbœ ˆewkó¨ e‡j| cÖKU-cÖ”Qbœ wRb¸‡jv †nv‡gv‡jvMvm 

†µv‡gv‡mv‡gi GKB †jvKv‡m Ae¯’vb K‡i| 

GK m¼i (Monohybrid) I wØm¼i (Dihybrid) µm- hLb †Kvb µ‡m gvÎ GK‡Rvov wecixZ ‰ewkó¨ m¤úbœ wRb 

we‡ePbv Kiv nq Zv‡K GK m¼i µm e‡j| †hgb- weï× j¤v̂ gUiïuwU I evgb gUiïuwU Mv‡Qi g‡a¨ msKivqb| 

Aciw`‡K, hLb †Kv‡bv µ‡m `yB †Rvov wecixZ ˆewkó¨ m¤úbœ wRb _v‡K ZLb Zv‡K wØm¼i µm ejv nq| 

D`vniY- gUiïuwU‡Z †Mvj-njy` exR m¤úbœ MvQ I KzwÂZ-meyR exR m¤úbœ Mv‡Qi g‡a¨ msKivqb| 

†g‡Û‡ji eskMwZi cÖ_g m~Î 

ÔRx‡ei cÖwZwU ˆewkó¨ wbqš¿‡Yi Rb¨ GKwU GKK `vqx _v‡K hv‡K d¨v±i (wRb) ejv nq Ges d¨v±i ev wRb¸‡jv 

†Rvovq †Rvovq _v‡K| m¼i (hybrid) Rx‡e d¨v±i ev wRb¸‡jv wgwkÖZ bv n‡q cvkvcvwk Ae¯’vb K‡i Ges M¨vwgU 

Drcv`‡bi mgq AcwiewZ©Z Ae¯’vq ci¯úi †_‡K c„_K n‡q wfbœ wfbœ M¨vwg‡U Mgb K‡iÕ| G‡K c„_KxKiY m~Î ev 

g‡bvnvBweªW µ‡mi m~ÎI e‡j| 

D`vniYt GKwU weï× Kv‡jv wMwbwc‡Mi mv‡_ GKwU weï× mv`v wMwbwc‡Mi µm Ki‡j mšÍvb-mšÍwZ Kv‡jv nq| G 

µ‡m e¨eüZ wcZv-gvZv‡K c¨v‡i›Uvj †Rbv‡imb (Parental generation, P1) Ges Drcbœ mšÍvb-mšÍwZ‡K 1g AcZ¨ 

esk (First filial generation) ev F1 e‡j| Avevi F1 mšÍvb-mšÍwZi g‡a¨ µm Ki‡j 3/4 fvM Kv‡jv wMwbwcM Ges 

1/4 fvM mv`v wMwbwc‡Mi Rb¥ nq| Drcbœ mšÍvb-mšÍwZ‡K 2q AcZ¨ esk (Second filial generation) ev F2 e‡j| 

F1 es‡k mv`v wMwbwc‡Mi m¤ú~Y© Abycw¯’wZ Ges F2 es‡k mv`v wMwbwc‡Mi wbw`©ó AvbycvwZK nv‡i cybivq Dcw¯’wZ 

h_v_©B cÖgvY K‡i †h, wMwbwc‡M Kv‡jv I mv`v ˆewkó¨ cÖKv‡ki Rb¨ wbðqB c„_K c„_K †Kvb d¨v±i ev wRb Av‡Q 

Ges F1 es‡k mv`v ˆewkó¨ wba©viK d¨v±i webó nq bvB eis ˆewkó¨ wba©viK d¨v±‡ii cvkvcvwk myßfv‡e Dcw¯’wZ 

Av‡Q| Zv bv n‡j F1 es‡ki Kv‡jv wMwbwcM †_‡K F1 es‡k Kv‡jv wMwbwcMB Rb¥ jvf Ki‡Zv| G ai‡bi 

g‡bvnvBweªW µ‡m F1 es‡k cÖKvwkZ ˆewkó¨ cÖKU (dominant) Ges AcÖKvwkZ ev myß ˆewkó¨‡K cÖ”Qbœ (recessive) 
‰ewkó¨ e‡j| 
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wcZvgvZv (P1) 
wd‡bvUvBct   weï× Kv‡jv wMwbwcM     weï× mv`v wMwbwcM 

wR‡bvUvBc (2n)t     BB                                      bb 
M¨vwgU (n)t       B        B                         b           b             
F1 esk 

F1 wR‡bvUvBc (2n)t      Bb    Bb                       Bb         Bb  
F1 wd‡bvUvBct          mKj wMwbwcMB weï× Kv‡jv 

 

F1 es‡ki wMwbwc‡M µm  

wd‡bvUvBct     weï× Kv‡jv wMwbwcM   weï× Kv‡jv wMwbwcM     
wR‡bvUvBc (2n)t                           Bb            Bb 

M¨vwgU (n)t              B      b                        B          b 

 

F2 esk     

wR‡bvUvBct         BB Bb Bb bb 
wR‡bvUvBwcK AbycvZt           1t1t1t1 

wd‡bvUvBct   weï× Kv‡jv t weï× Kv‡jv t weï× Kv‡jv t weï× mv`v 

F2 wd‡bvUvBc AbycvZt           3t1 

 

g‡bvnvBweªW µmwUi ch©‡eÿY I we‡kølY †_‡K GwU ¯úó †h, F1 es‡ki cÖ‡Z¨K wMwbwc‡M Kv‡jv I mv`v Dfq 

ˆewkó¨ wba©viK d¨v±i eZ©gvb Ges wcZv-gvZvi M¨vwg‡Ui gva¨‡g wb‡l‡Ki d‡j GKwÎZ n‡q‡Q| cieZx©‡Z F2 
es‡ki wMwbwc‡M Rb¥jv‡fi mgq F1 es‡k Dcw¯’Z Kv‡jv I mv`v wba©viK d¨v±iØq M¨vwgU ˆZwii gva¨‡g cybivq 

ci¯úi †_‡K c„_K n‡q‡Q Ges 3 t 1 wd‡bvUvBwcK I AbycvZ h_vµ‡g Kv‡jv I mv`v wMwbwcM Drcbœ K‡i‡Q| 

g‡bvnvBweªW µ‡mi wRbZvwË¡K e¨vL¨v- wMwbwc‡Mi MvÎeY© wba©vi‡Yi Rb¨ `ywU A¨vwjj _v‡K| g‡b Kwi, wMwbwc‡Mi 

Kv‡jv i‡Oi Rb¨ B wRb `vqx| AZGe, GKwU weky× ev †nv‡gvRvBMvm Kv‡jv wMwbwc‡Mi wR‡bvUvBc BB (KviY, 

†`n‡Kv‡l Kgc‡ÿ ỳwU †µv‡gv‡mvg _v‡K)| Abyiƒcfv‡e wMwbwc‡Mi mv`v i‡Oi Rb¨ b wRb `vqx| AZGe, weï× 

mv`v wMwbwc‡Mi wR‡bvUvBc bb| 

‡nv‡gvRvBMvm Kv‡jv (BB) Ges weï× †nv‡gvRvBMvm mv`v (bb) wcZv-gvZv (P1) cÖRb‡bi c~‡e© M¨vwgU ˆZwi 

Ki‡e| d‡j Kv‡jv wMwbwc‡Mi ¯¿x-cyiæl Df‡qi M¨vwg‡U B wRb Ges mv`v wMwbwc‡Mi ¯¿x-cyiæl wbwe©‡kl mKj 

M¨vwg‡U b wRb _vK‡e| GLb DcwiD³ Kv‡jv I mv`v wMwbwc‡Mi µ‡m B Ges b wRb m¤úbœ cys I ¯¿x M¨vwg‡Ui 

wgj‡b wR‡bvUvBc m¤úbœ F1 es‡ki Rb¥ n‡e] F1 esk ai‡`i g‡a¨ B Ges b Dfq A¨vwjj Dcw¯’Z _vKvi Kvi‡Y 

G‡`i wd‡bvUvBc n‡e ‡nUv‡ivRvBMvm Kv‡jv| GLv‡b Kv‡jv i‡Oi wRb B cÖKU Ges mv`v i‡Oi wRb b cÖ”Qbœ| G 

wRbØq †nv‡gv‡jvMvm †µv‡gvmv‡gi GKB  †jvKv‡m Ae¯’vb Ki‡e|  

F1 es‡ki ‡nUv‡ivRvBMvm Kv‡jv wMwbwcM (Bb) cybivq cÖRb‡bi Rb¨ M¨vwgU m„wó Ki‡e Ges cyiæl-¯¿x cÖ‡Z¨K `yB 

cÖKvi M¨vwgU ˆZwi Ki‡e| M¨vwg‡Ui A‡a©‡K _vK‡e B wRb Ges evwK A‡a©‡K _vK‡e  b wRb| KviY m¼i (hybrid)  

wMwbwc‡Mi B I b wRb wfbœ wfbœ †µv‡gv‡mv‡g Ae¯’vb K‡i Ges GKB †Kv‡l Ae¯’vb Kv‡j wgwkÖZ nq bv ev webó 

nq bv| GLb B wRb enbKvix cys M¨vwgU B ev b wRb enbKvix ¯¿x M¨vwgU‡K wbwl³ Ki‡Z cv‡i| Abyiƒcfv‡e b 
wRb enbKvix cys M¨vwgU B ev b wRb enbKvix ¿̄x M¨vwgU‡K wbwl³ Ki‡Z cv‡i| d‡j F2 esk 1 BB : 2 Bb : 1bb 
wR‡bvUvBwcK Abycv‡Z h_vµ‡g †nv‡gvRvBMvm Kv‡jv, †nUv‡ivRvBMvm Kv‡jv Ges †nv‡gvRvBMvm mv`v wMwbwcM Rb¥ 

jvf K‡i| G‡`i wd‡bvUvBwcK AbycvZ nq 3 Kv‡jv t 1 mv`v| 
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†g‡Ûj Gi eskMwZi wØZxqm~Î 

Ô`yB ev Z‡ZvwaK ‡Rvov wecixZ ˆewkó¨ m¤úbœ Rx‡e m¼ivqb NUv‡j M¨vwgU m„wóKv‡j cÖwZwU ˆewk‡ó¨i d¨v±i ev 

wRb hyM‡ji ¯v̂axb mÂviY ev web¨vm N‡U Ges †Kvb GKwU d¨v±i hyM‡ji mÂviY Ab¨ d¨v±i hyM‡ji Dci 

wbf©ikxj bqÕ| G‡K ¯v̂axb mÂviY ev WvBnvBweªW µm m~ÎI e‡j| 

e¨vL¨v- †g‡Û‡ji wØZxq m~Î e¨vL¨vi Rb¨ GKwU WvBnvBweªW µm eY©bv Kiv n‡jv| `yB †Rvov wecixZ ˆewkó¨ m¤úbœ 

Rx‡ei g‡a¨ cÖRbb‡K WvBnvBweªW µm ejv nq| wMwbwc‡Mi Kv‡jv MvÎeY© mv`v MvÎe‡Y©i Dci cÖKU Ges Agm„Y 

†jv‡gi Ae¯’v gm„‡Yi Dci cÖKU| weï× Kv‡jv-Agm„Y (black-rough) wMwbwc‡Mi mv‡_ weï× mv`v-gm„Y (white-
smooth) wMwbwc‡Mi µm Ki‡j F1 es‡ki Kv‡jv-Agm„Y cyiyl I ¯¿x wMwbwc‡Mi g‡a¨ µm Ki‡j F2 es‡k wb¤œwjwLZ 

Abycv‡Z wMwbwcM Rb¥jvf K‡i|  
Kv‡jv-Agm„Yt  Kv‡jv-gm„Y t mv`v-Agm„Y t mv`v-gm„Y = 9t3t3t1 

ch©‡eÿYt DcwiD³ WvBnvBweªW µ‡m `ywU welq jÿYxqt 

K) wcZvgvZvi Abyiƒc (Kv‡jv-Agm„Y Ges mv`v-gm„Y) wMwbwcM QvovI `yB ai‡bi (Kv‡jv-gm„Y Ges mv`v-Agm„Y) 

bZzb wMwbwcM Rb¥jvf K‡i‡Q| 

L) ïay GK‡Rvov wecixZ ‰ewk‡ó¨i (Kv‡jv-Agm„Y Ges mv`v-gm„Y) eskMwZ‡Z F1 es‡k g‡bvnvBweªW µ‡mi  gZB 

3t1 AbycvZ eRvq _v‡K| cÖwZ 16wU wMwbwc‡Mi g‡a¨ 12wU Kv‡jv Ges 4wU mv`v A_©vr Kv‡jv I mv`v wMwbwc‡Mi 

AbycvZ 3t1| Avevi cÖwZ 16wU wMwbwc‡Mi g‡a¨ 12wU Agm„Y Ges 4wU gm„Y A_©vr Agm„Y I gm„Y wMwbwc‡Mi 

AbycvZ 3t1| 

we‡kølYt Dc‡ii Z_¨¸‡jv we‡kølY K‡i GB Z‡_¨ DcbxZ nIqv hvq †h, Kv‡jv MvÎeY© I mv`v MvÎeY© ‰ewkó¨ ỳwUi 

mÂviY Agm„Y I gm„Y ˆewkó¨ `ywUi mÂviY Agm„Y I gm„Y ˆewkó¨ `ywUi mÂvi‡Yi mv‡_ m¤úK©hy³ ev wbf©ikxj 

bq| hw` wbf©ikxj n‡Zv Zvn‡j Kv‡jv †`n I mv`v †`n ˆewk‡ó¨i g‡a¨ wKsev Agm„Y †`n I gm„Y †`n ˆewk‡ó¨i 

g‡a¨ 3t1 AbycvZ eRvq _vK‡Zv bv| 

WvBnvBweªW µ‡mi wRbZvwË¡K e¨vL¨v- wMwbwc‡Mi Kv‡jv MvÎ ˆewk‡ó¨i Rb¨ wRb cÖZxK B Ges  Agm„Y ˆewk‡ó¨i 

Rb¨ wRb cÖZxK R Kíbv Ki‡j GKwU weï× Kv‡jv-Agm„Y wMwbwc‡Mi wR‡bvUvBc n‡e BBRR| KviY cÖwZwU 

ˆewk‡ó¨i Rb¨ GK‡Rvov wRb eZ©gvb| Abyiƒcfv‡e mv`v MvÎeY© ˆewk‰ó¨i Rb¨ wRb GKK b Ges gm„Y †jvg 

ˆewk‡ó¨i Rb¨ wRb GKK r Kíbv Ki‡j GKwU weï× mv`v-gm„Y wMwbwc‡Mi wR‡bvUvBc n‡e bbrr| 

BBRR Ges bbrr wcZv-gvZv wMwbwcMØq cÖRb‡bi c~‡e© M¨vwgU Drcv`b Ki‡e Ges cÖ‡Z¨K M¨vwg‡U h_vµ‡g BR 

Ges br wRb _vK‡e| wW¤v̂Yy I ïµvYyi wgj‡b F1 es‡k Drcbœ mKj wMwbwc‡Mi wR‡bvUvBc n‡e BbRr wKš‘ 

wd‡bvUvBc n‡e Kv‡jv-Agm„Y| GLv‡b B Ges R wR‡bi Dcw¯’wZ‡Z  h_vµ‡g  b Ges r wRb cÖ”Qbœ _v‡K| 

F1 es‡ki †nUv‡ivRvBMvm Kv‡jv-Agm„Y (BbRr) wMwbwcM cybivq cÖRb‡bi c~‡e© gv‡qvwm‡mi gva¨‡g M¨vwgU m„wó 

Ki‡e Ges ¯¿x-cyiæl cÖ‡Z¨K cÖvq mgvb msL¨vq Pvi cÖKvi, h_v- BR, Br, bR, br M¨vwgU Drcbœ Ki‡e| 

GLv‡b, F1 es‡ki `ywU wMwbwc‡Mi g‡a¨ µm Ki‡j G‡`i †h‡Kv‡bv GK cÖKvi cysM¨vwgU Pvi cÖKv‡ii ¯¿x M¨vwg‡Ui 

†h‡Kv‡bv GK cÖKv‡ii mv‡_ wgwjZ n‡Z cv‡i| d‡j F1 es‡k 16 cÖKv‡ii wb‡l‡Ki m¤¢vebv _v‡K| m¤¢ve¨ wb‡lK 

cv‡bU †PKvi †ev‡W© (D™¢veK Reginald C. Punnet Gi bvg Abymv‡i) mwbœ‡ek K‡i cÖvß wR‡bvUvBc I wd‡bvUvBc 

AbycvZ D‡jøL Kiv n‡jv- 
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wcZvgvZv (P1) 
wd‡bvUvBct   weï× Kv‡jv-Agm„Y wMwbwcM  weï× mv`v-gm„Y wMwbwcM 

wR‡bvUvBc (2n)t         BBRR                                     bbrr 
M¨vwgU (n)t      BR         BR                br          br             
F1 esk 

wR‡bvUvBc (2n)t     BbRr           BbRr             BbRr       BbRr 
wd‡bvUvBct         mKj wMwbwcMB weï× Kv‡jv-Agm„Y 

 

F1 es‡ki wMwbwc‡M µm  

wd‡bvUvBct    weï× Kv‡jv-Agm„Y wMwbwcM  weï× Kv‡jv-Agm„Y wMwbwcM     
wR‡bvUvBc (2n)t               BbRr                                 BbRr 
M¨vwgU (n)t       BR   Br  bR   br                      BR       Br  bR   br                     
 
F2 esk  

 BR Br bR Br 
 

BR BBRR 
Kv‡jv-Agm„Y 

BBRr 
Kv‡jv-Agm„Y 

BbRR  

Kv‡jv-Agm„Y 
BbRr  

Kv‡jv-Agm„Y 
Br BBRr 

Kv‡jv-Agm„Y 
BBrr  

Kv‡jv-gm„Y 
BbRr  

Kv‡jv-Agm„Y 
Bbrr  

Kv‡jv-gm„Y 
bR BbRR 

Kv‡jv-Agm„Y 
BbRr  

Kv‡jv-Agm„Y 
bbRR  

mv`v-Agm„Y 
bbRr  

mv`v-Agm„Y 
br BbRr 

Kv‡jv-Agm„Y 
Bbrr  

Kv‡jv-gm„Y 
bbRr  

mv`v-Agm„Y 
bbrr  

mv`v-gm„Y 
 

wR‡bvUvBct BBRR t BBRr t BbRR t BbRr t BBrr t Bbrr t bbRR t bbRr t bbrr       
wR‡bvUvBwcK AbycvZ-    1t2t2t4t1t2t1t2t1 

F2 wd‡bvUvBct weï× Kv‡jv-Agm„Y wMwbwcMtweï× Kv‡jv-gm„Ytweï× mv`v-Agm„Ytweï× mv`v-gm„Y 

F2 wd‡bvUvBc AbycvZ t           9:3:3:1 

 

 

 

wkÿv_©xi KvR 

†g‡Û‡ji eskMwZi cÖ_g I wØZxq m~‡Îi ga¨Kvi cuvPwU cv_©K¨ GKwU Q‡K 

wj‡L K¬v‡m Dc¯’vcb Kiæb 

  

 

 

mvims‡ÿc 

wRb n‡”Q cwj‡ccUvBW ms‡kø‡li Rb¨ ms‡KZ cÖ̀ vbKvix DNA AYyi Ask we‡kl| †µv‡gv‡mv‡g GKwU wR‡bi 

Ae¯’vb‡K †jvKvm e‡j| †µv‡gv‡mv‡gi GKB †jvKv‡m Ae¯’vbKvix wRb¸‡jv‡K ci¯ú‡ii A¨vwjj ejv nq| 

wRb¸‡jvi GK‡Î Ae¯’vb Kiv‡K A¨vwj‡jvgd© e‡j| Rxe‡`‡ni `„k¨gvb A_ev myß †ewkó¨¸‡jvi wbqš¿K 

wRbmg~‡ni MVb‡K †R‡bvUvBc e‡j| Rxe‡`‡ni `„k¨gvb ˆewkó¨mg~n‡K wd‡bvUvBc e‡j| wd‡bvUvBc cÖK…Zc‡ÿ 

wR‡bvUvB‡ci wRbmg~‡ni evwn¨K cÖKvk| Rx‡e GKwU ˆewk‡ó¨i Rb¨ `vqx wRb †Rvov GKB iK‡gi (Dfq wRbB 

cÖKU ev cÖ”Qbœ) n‡j Zv‡K †nv‡gvRvBMvm Rxe e‡j| wRb ‡Rvov wfbœ iK‡gi n‡j †m Rxe‡K ‡nUv‡ivRvBMvm 

Rxe e‡j| GK †Rvov wecixZ ˆewkó¨m¤úbœ Rx‡e m¼ivqb NUv‡j 1g AcZ¨ es‡k m¼i Rx‡e H ˆewkó¨ `ywUi 

wcZv 

gvZv 
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†hwU cÖKvwkZ nq Zv‡K cÖKU ˆewkó¨ Ges †h ˆewkó¨ myß _v‡K Zv‡K cÖ”Qbœ ˆewkó¨ e‡j| hLb †Kvb µ‡g gvÎ 

GK‡Rvov wecixZ ‰ewkó¨ m¤úbœ wRb we‡ePbv Kiv nq Zv‡K GK m¼i µm e‡j|  
hLb †Kv‡bv µ‡m `yB †Rvov wecixZ ˆewkó¨ m¤úbœ wRb _v‡K ZLb Zv‡K wØm¼i µm ejv nq| †g‡Û‡ji 

eskMwZi cÖ_g m~‡Îi wd‡bvUvBwcK AbycvZ 3t1 Ges wØZxq m~‡Îi wd‡bvUvBwcK AbycvZ 9t3t3t1| 

 

 

cv‡VvËi g~j¨vqb 11.1 

 

 

eû wbe©vPwb cÖkœ 

1| wb‡Pi †KvbwU ‡g‡Û‡ji 2q m~‡Îi AbycvZ 

K. 9t3t3t1  L. 9t7   

M. 13t3   N. 3t1 

2| wRb- 

i. eskMwZi aviK I evnK 

ii. wWGbG Gi Ask 

iii. ‡cÖvwUb Gi GKK 

wb‡Pi †KvbwU mwVK? 

K. i I ii L. i I iii M. ii I iii N. I, ii I iii 
3| Kwig `ywU Kzgov Mv‡Qi µm Kiv‡jb| G‡Z Kzgov Mv‡Qi GKwUi `ywU wRb wfbœ iK‡gi| MvQwU wK ai‡bi? 

K. †nv‡gvRvBMvm  L. †nUv‡ivRvBMvm 

M. ‡nv‡gv‡jvMvm   N. bb-‡nv‡gv‡jvMvm 
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 cvV-11.2   †g‡Û‡ji cÖ_g m~‡Îi e¨wZµgmg~n (cÖ_g m~Î 1:2:1 I 2:1) 

 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 Am¤ú~Y© cÖKUZv e¨vL¨v Ki‡Z cvi‡eb| 

 mgcÖKUZvi djvdj D‡jøL Ki‡Z cvi‡eb| 

 wj_vj wR‡bi djvdj eY©bv Ki‡Z cvi‡eb| 

 

 

 
cÖavb kã 

 Am¤ú~Y© cÖKUZv, mgcÖKUZv, wj_vj wRb 

 

Am¤ú~Y© cÖKUZv (Incomplete Dominance): wd‡bvUvBwcK AbycvZ 1t2t1- GK‡Rvov wecixZ ‰ewkó¨ m¤úbœ 

`yBwU Rx‡ei g‡a¨ µm Ki‡j c¨v‡i‡›Ui ‰ewkó¨Ø‡qi †Kv‡bvwUB cÖKU ev cÖ”Qbœ bv n‡j 1g AcZ¨ es‡k G‡`i 

†KvbwUB cÖKvk bv †c‡q Dfq ˆewk‡ó¨i mswgkÖ‡Y GKwU wfbœ ‰ewkó¨ cÖKvwkZ n‡e| Z‡e 1g I 2q AcZ¨ es‡k 

wRv‡bvUvB‡ci †Kvb cwieZ©b NU‡e bv| Giƒc c¨v‡i‡›Ui ˆewkó¨Ø‡qi †Kv‡bvUv cÖKU ev cÖ”Qbœ bv n‡j G‡K Am¤úyY© 

cÖKUZv ejv nq Ges Am¤ú~Y© cÖKUZvi Rb¨ `vqx wRb¸‡jv‡K B›UviwgwW‡qU wRb e‡j| GB †ÿ‡Î, Gi d‡j 

ïaygvÎ wdv‡bvUvB‡ciB cwieZ©b NU‡e| Am¤ú~Y© cÖKUZv‡K B›UviwgwW‡qU Bb‡nwiU¨vÝI ejv nq|                                                    

D`vniYt Am¤ú~Y© cÖKUZvi GKwU cÖK…ó D`vniY n‡jv M„ncvwjZ Av›`vjywmqvb Rv‡Zi †gviM-gyiMx| Kv‡jv Ges 

†Qvchy³ mv`v cvwLi g‡a¨ µm Ki‡j F1 AcZ¨ es‡ki cvwL Kv‡jv ev ‡Qvchy³ mv`vi †KvbUvB bv n‡q mKj cvwL 

ˆewkó¨c~Y© Av›`vjywmqvb bxj (blue) i‡Oi nq| F1 es‡ki GB Av›`vjywmqvb bxj cvwL‡`i g‡a¨ µ‡m F2 es‡k 

Kv‡jv, Av›`vjywmqvb bxj Ges †Qvchy³ mv`v cvwL h_vµ‡g 1 t 2 t 1 Abycv‡Z cvIqv hvq|  

wcZv-gvZv  

wd‡bvUvBct Kv‡jv Av›`vjywmqvb †gviM    †Qvchy³ mv`v Av›`vjywmqvb gyiMx 

wR‡bvUvBct          RR                                               rr 
M¨vwgUt        R  R     r   r 
F1 Rbyt   Rr  Rr     Rr  Rr 
F1 Rbyi wd‡bvUvBct meB bxj Av›`vjywmqvb †gviM-gyiMx 
F1 Rbyi g‡a¨ µm 

wd‡bvUvBct bxj Av›`vjywmqvb †gviM    bxj Av›`vjywmqvb gyiMx 

wR‡bvUvBct          Rr                                            Rr 
M¨vwgUt        R  r   R  r 
F2 Rbyt    
 

R r 
 

R RR 
Kv‡jv 

Rr 
Av›`vjywmqvb bxj 

r Rr 
Av›`vjywmqvb bxj 

rr 
†Qvchy³ mv`v 

 

F2 Rbyi wd‡bvUvBct Kv‡jv t Av›`vjywmqvb bxj t †Qvchy³ mv`v =1t2t1 

cysM¨vwgU 

¯¿xM¨vwgU 
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mgcÖKUZv (Codominance)- A‡bK ‡ÿ‡Î †nUv‡ivRvBMvm Ae¯’vq †Kvb A¨vwjj cÖKU bv nIqvi Kvi‡Y `yB ev 

AwaK A¨vwjj m¤ú~Y© cÖKUZv ev cÖ”QbœZv cÖ̀ k©b K‡i bv| G Ae¯’vq Dfq A¨vwjj wbqwš¿Z ˆewkó¨ 

†nUv‡ivRvB‡Mv‡Ui wd‡bvUvBc mgfv‡e cÖKvwkZ nq| Giƒc wRb‡K †KvWwgb¨v›U wRb (Codominat gene) Ges 

cÖcÂ‡K mgcÖKUZv (Codominance) ejv nq| Dw™¢̀  Ges cÖvYx Df‡q †KvWwgb¨vÝ cvIqv hvq| AwaKvsk †ÿ‡Î 

†nUv‡ivRvB‡Mv‡Ui wd‡bvUvBc †nv‡gvRvBMvm cÖKU Ges †nv‡gvRvBMvm cÖ”Q‡bœi B›UviwgwW‡qU ev gvSvgvwS nq| 

D`vniYt Lv‡Uv wksIqvjv Rv‡Zi Miyi MvÎeY©- ‡KvWwgb¨v‡Ýi GKwU K¬vwmK¨vj D`vniY n‡jv Lv‡Uv wksIqvjv 

Rv‡Zi Miyi MvÎe©Y| G Rv‡Zi Miyi MvÎeY© jvj, mv`v I †ivqvb (roan) n‡q _v‡K| †ivqvb Miyi wbweo ch©‡eÿ‡Y 

†`Lv hvq, cÖwZwU †jvg †ivqvb bq, G‡`i wKQz †jvg mv`v Ges wKQz †jvg jvj| G jvj Ges mv`v i‡Oi †jv‡gi 

Kw¤^‡bm‡bi mvwe©K djvd‡j †ivqvb i‡Oi Avwef©ve N‡U| cÖK…Zc‡ÿ jvj I mv`v eY© wba©viK A¨vwjjØq 

†KvWwgb¨v›U nIqvi Kvi‡Y G‡`i msKivq‡b F1 es‡ki mKj Miy †ivqvbeY© nq Ges F2 es‡k 1 t 2t 1 Abycv‡Z 

jvj, †ivqvb Ges mv`v wd‡bvUvB‡c cÖKvk cvq hv mv`v Ges jvj Miyi µ‡m Drcbœ F1 Ges F2 esk †`Lv‡bv n‡jv- 

g‡b Kwi, CRCR = ‡jv‡gi jvjeY© wba©viK A¨vwjj,  

CWCW = ‡jv‡gi mv`v eY© wba©viK A¨vwjj  

wcZv-gvZv  

wd‡bvUvBct   jvj Miy      mv`v Miy 

wR‡bvUvBct          CRCR                          CWCW 

M¨vwgUt       CR  CR     CW  CW
 

F1 Rbyt    CRCW        CRCW
    CRCW

 CRCW
  

F1 Rbyi wd‡bvUvBct    †ivqvb Miy 
F1 Rbyi g‡a¨ µm 

wd‡bvUvBct   †ivqvb Miy      †ivqvb Miy 

wR‡bvUvBct         CRCW 
   CRCW  

M¨vwgUt         CR CW 
 CR  CW 

 

F2 Rbyt    
 

 CR
  CW 

 

 CR
 CRCR 

jvj Miy 

CRCW
 

†ivqvb Miy 

 

 CW
 CR CW 

†ivqvb Miy 

CW CW 
mv`v 

 

F2 Rbyi wd‡bvUvBct jvj t †ivqvb t mv`v =1t2t1 

gviY wRb ev (Lethal Gene)- 2 t 1 AbycvZwU †g‡Û‡ji 1g m~‡Îi GKwU e¨wZµg| wj_vj wR‡bi Kvi‡Y 

†g‡Û‡ji 1g m~‡Îi 3 t 1 wd‡bvUvBwcK AbycvZ cwiewZ©Z n‡q  2 t 1 Abycv‡Z cwiYZ nq| ‡nv‡gvRvBMvm 

Ae¯’vq †Kvb wRb Rx‡ei g„Zy¨i KviY n‡j †m wRb‡K gviY wRb ev wj_vj wRb e‡j| divwm eskMwZwe` Kz¨‡q‡bv 

(Cuenot) me©cÖ_g jÿ K‡ib †h, `ywU njy`vf (yellowish) i‡Oi Bu`y‡ii cÖRb‡b 2t1 Abycv‡Z h_vµ‡g njy`vf 

Ges njy`wenxb i‡Oi Bu`yi cvIqv hvq| Ab¨vb¨  M‡el‡Ki M‡elYvq Av‡iv ‡`Lv †Mj, njy`vf `ywU Bu`y‡ii cÖRb‡b 

cÖvß kveK msL¨v, njy`vf Ges njy`wenxb Bu`y‡ii cÖRb‡b cÖvß kveK msL¨vi Zzjbvq cÖvq 1/4 Ask Kg| DwjøwLZ 

`ywU Z_¨ we‡køl‡Yi gva¨‡g AZ¨šÍ hyw³m½Zfv‡e cÖgvwYZ nq †h, njy` is Gi Rb¨ `vqx wRb †nvgvRvBMvm Ae¯’vq 

_vK‡j †m RvB‡MvU †eu‡P _vK‡Z cv‡i bv Ges R‡b¥i c~‡e©B gviv hvq| njy`vf ¯¿x Bu`y‡ii M‡f© g„Z åƒY cvIqvi 

g‡a¨ DcwiDw³ e¨vL¨vi mZ¨Zvi cÖgvY cvIqv hvq|  

cysM¨vwgU 

¯¿xM¨vwgU 
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g‡bKwi, njy`vf Gi Rb¨ `vqx cÖKU wRb = AY Ges njy`wenxb (†g‡U i‡Oi) †jvg Gi Rb¨ `vqx cÖ”Qbœ wRb = a| 

welqwU wb‡¤œ †`Lv‡bv n‡jv- 

wcZv-gvZv  

wd‡bvUvBct   njy`vf Bu`yi      †g‡U i‡Oi Bu`yi 

wR‡bvUvBct          AY AY     aa 

M¨vwgUt       AY  AY   a  a  
F1 Rbyt  AYa   AYa   AYa  AYa    
F1 Rbyi wd‡bvUvBct  me¸‡jvB njy`vf Bu`yi   
F1 Rbyi g‡a¨ µm  

wd‡bvUvBct   njy`vf Bu`yi      njy`vf Bu`yi 

wR‡bvUvBct         AYa 
     AYa  

M¨vwgUt        AY  a        AY  a   
  

F2 Rbyt    
 

AY
 a 

 

AY
 AYAY 

g„Z 

AY
 a 

njy`vf Bu`yi 

a AY
 a 

njy`vf Bu`yi 

a a 
†g‡U i‡Oi Bu`yi 

 

F2 Rbyi wd‡bvUvBct njy`vf Bu ỳit ‡g‡U i‡Oi Bu`yi = 2t1 

 

 

 

wkÿv_©xi KvR 

ÔKÕ mšÍv‡bi i³ MÖyc B, gvZvi i³ MÖyc A| wcZvi i³MÖyc AB nIqv wK 

m¤¢e? †Zvgvi DË‡ii c‡ÿ hyw³ Dc¯’vcb Kiæb| 

  

 

 

mvims‡ÿc 

GK‡Rvov wecixZ ‰ewkó¨ m¤úbœ `yBwU Rx‡ei g‡a¨ µm Ki‡j c¨v‡i‡›Ui ˆewkó¨Ø‡qi †Kv‡bvwUB cÖKU ev cÖ”Qbœ 

bv n‡j 1g AcZ¨ es‡k G‡`i †KvbwUB cÖKvk bv †c‡q Dfq ˆewk‡ó¨i mswgkÖ‡Y GKwU wfbœ ‰ewkó¨ cÖKvwkZ 

n‡e| Z‡e 1g I 2q AcZ¨ es‡k wR‡bvUvB‡ci †Kvb cwieZ©b NU‡e bv| Giƒc, c¨v‡i‡›Ui ˆewkó¨Ø‡qi †Kv‡bvUv 

cÖKU ev cÖ”Qbœ bv n‡j G‡K Am¤ú~Y© cÖKUZv ejv nq Ges Am¤ú~Y© cÖKUZvi Rb¨ `vqx wRb¸‡jv‡K 

B›UviwgwW‡qU wRb e‡j| A‡bK ‡ÿ‡Î †nUv‡ivRvBMvm Ae¯’vq †Kvb A¨vwjj cÖKU bv nIqvi Kvi‡Y ỳB ev AwaK 

A¨vwjj m¤ú~Y© cÖKUZv ev cÖ”QbœZv cÖ̀ k©b K‡i bv| G Ae¯’vq Dfq A¨vwjj wbqwš¿Z ˆewkó¨ †nUv‡ivRvB‡Mv‡Ui 

wd‡bvUvBc mgfv‡e cÖKvwkZ nq| Giƒc wRb‡K †KvWwgb¨v›U wRb Ges cÖcÂ‡K mgcÖKUZv ejv nq| 

†nv‡gvRvBMvm Ae¯’vq †Kvb wRb Rx‡ei g„Zy¨i KviY n‡j †m wRb‡K gviY wRb ev wj_vj wRb e‡j| 

 

cysM¨vwgU 

¯¿xM¨vwgU 
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cv‡VvËi g~j¨vqb: 11.2 

 

eûwbe©Pwb cÖkœ 

1| wb‡Pi †KvbwU wj_vj wR‡bi AbycvZ 

K. 1t2   L. 2t1   

M. 3t1    N. 9t7 

2| Am¤ú~Y© cÖKUZvi ˆewkó¨ n‡jv- 

i. G‡Z cÖKU wRb wVK fv‡e KvR K‡i bv 

ii. G‡Z cÖ”Qbœ wRb wVK fv‡e KvR K‡i 

iii. `ywU wRbB mgvbfv‡e KvR K‡i 

wb‡Pi †KvbwU mwVK? 

K. i I ii  L. i I iii  

M. ii I iii  N. I, ii I iii 
3| ewe I Kwei Gi 2q es‡k GKB iKg wR‡bi Ae¯’v‡bi Kvi‡Y GKRb bvwZ gviv †M‡jb| wRbwUi bvg wK? 

K. ‡nv‡gvRvBMvm  L. wj_vj   

M. ‡nUv‡ivRvBMvm  N. ‡nv‡gv‡jvMvm 
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 cvV-11.3   †g‡Û‡ji wØZxq m~‡Îi e¨wZµgmg~n (wØZxq m~Î 9:7 I 13:3) 

 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 cwic~iK wR‡bi cvi¯úwiK wµqvi djvdj e¨vL¨v Ki‡Z cvi‡eb| 

 Gwc÷¨vwmm m¤ú‡K© ej‡Z cvi‡eb| 

 cÖKU Gwc÷¨vwmm Gi djvdj D‡jøL Ki‡Z cvi‡eb| 

 

 

 
cÖavb kã 

 cwic~iK wRb, Gwc÷¨vwmm 

 

cwic~iK wRb (Complementary Gene): wd‡bvUvBwcK AbycvZ 9 t 7- wfbœ wfbœ †jv‡Kv‡m Aew¯’Z `ywU cªKU 

wR‡bi Dcw¯’wZi Kvi‡Y hw` Rx‡ei GKwU ˆewkó¨ cÖKvk cvq Z‡e mswkøó wRbØq‡K cwic~iK wRb ejv nq| 

cwic~iK wRb wµqvi d‡j †g‡Û‡ji 2q m~‡Îi wd‡bvUvBwcK AbycvZ 9t 3t 3t1 cwiewZ©Z n‡q 9t7 AbycvZ cÖKvk 

cvq| gvby‡li g~K-ewaiZv ev †Wd-wgDwURg (deaf-mutism) ‰ewkó¨ Øviv cwic~iK wRb wµqvi d‡j m„ó 9t7 

AbycvZwU e¨vL¨v Kiv n‡jv- 

†`Lv hvq, †h me gvbyl Kvjv/ewai (deaf; Kv‡b ï‡bbv) nq Zviv mvaviYZ g~K/‡evev (evKkw³nxb; mute)I nq| 

gvby‡li Ggb A¯v̂fvweKZv‡K ejv nq g~K-ewaiZv (deaf-mutism)| wRbMZ we‡køl‡Y eySv hvq ¯v̂fvweK kÖywZ I 

K_v ejvi ÿgZvi Rb¨ wfbœ wfbœ ỳwU cÖKU wR‡bi f~wgKv Av‡Q| GB wfbœ wfbœ `ywU cÖKU wR‡bi Kvh© ci¯ú‡ii 

cwic~iK| A_©vr cÖKU wRb `ywUi cÖ‡Z¨‡Ki AšÍZ GKwU K‡i wRb bv _vK‡j gvbyl †evev-Kvjv (deaf-mute) nq| 

 

aiv hvK, ¯v̂fvweK Ae¯’v A_©vr kÖeYÿgZv I evKkw³i Rb¨ `vqx cÖKU wRb `ywU A Ges B| myÎvbyhvqx aaBB 

wR‡bvUvBc m¤úbœ e¨w³ g~K-ewai n‡e| Abyiƒcfv‡e, AAbb wR‡bvUvBc m¤úbœ e¨w³I g~K-ewai n‡e| 

DwjøwLZ `ywU wR‡bvUvB‡ci `yB Rb g~K-ewai ¯¿x-cyiy‡li g‡a¨ weevn n‡j Zv‡`i mKj mšÍvb mšÍwZ ¯v̂fvweK kÖeY 

I evKkw³ m¤úbœ nq| mf¨ gvbe mgv‡R m‡nv`i åvZv-fMœx‡Z weevn m¤úK© cÖPwjZ bv _vKvq ỳBRb 

†nUv‡ivRvBMvm ¯¿x-cyiy‡li weevnNwUZ mšÍvb-mšÍwZ‡Z H ˆewk‡ó¨i AbycvZ cÖZ¨ÿfv‡e Rvbv hvq bv| Z‡e Bu`yi, 

wMwbwcM I Ab¨vb¨ cÖvYx‡Z Abyiƒc Ab¨vb¨ ˆewk‡ó¨i eskMwZ cixÿv K‡i †h cwimsL¨vb cvIqv hvq, Zv †_‡K 

wm×všÍ MÖnY Kiv hvq †h `yRb †nUv‡ivRvBMvm ¯v̂fvweK kÖeY-evKkw³ m¤úbœ ¯¿x cyiy‡li mšÍvb-mšÍwZi g‡a¨ 9 t7 

AbycvZ h_vµ‡g ¯v̂fvweK kÖeY-evKkw³ Ges g~K-ewai ˆewkó¨ cÖKvk cv‡e| 

wcZv-gvZv  

wd‡bvUvBct  g~K-ewai    g~K-ewai 

wR‡bvUvBct                 AAbb                                         aaBB                                          
M¨vwgU t Ab           Ab   aB   aB  
 
F1 Rby t  AaBb  AaBb    AaBb AaBb  
F1 wd‡bvUvBct    mK‡jB ¯v̂fvweK (kÖeYÿgZv I evKkw³m¤úbœ) 

 

F1Rbyi eskai‡`i g‡a¨ cÖRbb t  

wd‡bvUvBct ¯v̂fvweK kÖeY I evKkw³ ÿgZv m¤úbœ    ¯̂vfvweK kÖeY I evKkw³ ÿgZv m¤úbœ 

wR‡bvUvBct                 AaBb                                        AaBb                                          
M¨vwgU t AB Ab  aB  ab       AB Ab aB ab 
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F2 Rby t     

 AB Ab aB ab  
 
 

AB AABB 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

AABb 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

AaBB 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

AaBb 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 
Ab AABb 

¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

AAbb g~K-ewai AaBb 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

Aabb 

g~K-ewai 

aB AaBB 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

AaBb 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

aaBB g~K-ewai aaBb 

g~K-ewai 

ab AaBb 
¯v̂fvweK kÖeY I 

evKkw³ ÿgZv 

m¤úbœ 

Aabb g~K-ewai aaBb 
g~K-ewai 

aabb 
g~K-ewai 

 
F2 wd‡bvUvBct  ¯̂vfvweK (kÖeYÿgZv I evKkw³m¤úbœ) 9 t g~K-ewai 7| 
F1

 

djvdj we‡kølY cÖZxqgvb nq †h mKj RvB‡Mv‡U AšÍZ GKwU K‡i Dfq cÖKU wRb Dcw¯’Z ZvivB ¯v̂fvweK 

kÖeY I evKkw³m¤úbœ| A_©vr, A I B wRbØq ci¯ú‡ii cwic~iK| A Ges B wR‡bi GKK Dcw¯’wZ‡Z g~K I ewai 

nq| 

Gwc÷¨vwmm (Epistasis)- mvaviYZ cÖKU wRb Gi Dcw¯’wZ‡Z †nUv‡ivRvB‡Mv‡U Gi cÖ”Qbœ A¨vwj‡ji ˆewkó¨ 

AcªKvwkZ _v‡K| wKš‘ A‡bK †ÿ‡Î †µv‡gv‡mv‡gi wfbœ wfbœ †jvKv‡m Aew¯’Z `ywU wRb Rx‡ei GKB A½ ev 

ˆewkó¨‡K wbqš¿Y Ki‡Z cv‡i Ges GK †jvKv‡m Aew¯’Z  Ab¨ GKwU wRb Gi ˆewkó¨ cÖKv‡k evav cÖ̀ vb K‡i| wfbœ 

wfbœ †jvKv‡m Aew¯’Z wRb B›UviA¨vKm‡bi G cÖwµqvq evav cÖ̀ vbKvix wRb‡K Gwc÷¨vwUK (epistatic) ev evaK 

wRb Ges evavMÖš’ wRbwU‡K nvB‡cv÷¨vwUK (hypostatic) wRb e‡j| wfbœ wfbœ †jvKv‡m Aew¯’Z bb-A¨vwjwjK (non-
allelic) wRb hLb Ab¨ wR‡bi ‰ewkó¨ cÖKv‡k evav`vb K‡i ZLb G cÖcÂ‡K (phenomenon) Gwc÷¨vwmm ejv nq| 

Gwc÷¨vwmm cÖK…Zc‡ÿ 4 cÖKvi| h_v- cÖKU Gwc÷¨vwmm, cÖ”Qbœ Gwc÷¨vwmm, Wzwcø‡KU cÖKU Gwc÷¨vwmm,  

Wzwcø‡KU cÖ”Qbœ Gwc÷¨vwmm|  

cÖKU Gwc÷¨vwmm (Dominant Epistasis):  wd‡bvUvBwcK AbycvZ 13 t 3- 13t3 AbycvZwU †g‡Û‡ji 2q m~‡Îi 

GKwU e¨wZµg| cÖKU Gwc÷¨vwm‡mi Kvi‡Y †g‡Û‡ji 2q m~‡Îi wd‡bvUvBwcK AbycvZ 9 t 3 t 3 t 1 cwiewZ©Z 

n‡q 13t3 Abycv‡Z cÖKvk cvq| GKB ‰ewkó¨ wbqš¿YKvix †µv‡gv‡mv‡gi GK †jvKv‡m Aew¯’Z †Kvb cÖKU wRb 

hw` †µv‡gv‡mv‡gi Ab¨ †jvKv‡m Aew¯’Z Ab¨ GKwU cÖKU wRb Gi ˆewkó¨ cÖKv‡k evav m„wó K‡i Zv n‡j G 

cÖwµqv‡K cÖKU Gwc÷vwmm e‡j| 

mv`v †jMnb© (white leghorn) I mv`v wcøgvD_ iK (plymouth rock) ‡gviM-gyiMxi g‡a¨ 13t3 wd‡bvUvBcK 

AbycvZ cvIqv hvq| mv`v †jMnY© gyiwM‡Z iwOb cvj‡Ki Rb¨ cÖKU wRb _vKv m‡Ë¡I  iÄK c`v_© Drcv`‡b evav 

cÖ̀ vbKvix Ab¨ GKwU cÖKU wRb Gi Dcw¯’wZi Rb¨ cvjK¸‡jv mv`v nq| Acic‡ÿ mv`v wcøgvD_ iK gyiMx‡Z 

iÄK c`v_© Drcv`‡b evav cÖ̀ vbKvix †Kvb cÖKU wRb bv _vKv m‡Ë¡I mv`v nq| 

cysM¨vwgU 

¯¿xM¨vwgU 
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g‡b Kwi, C GKwU cÖKU wRb hv †jMnY© †gviM-gyiwMi iwOb cvj‡Ki Rb¨ `vqx| AviI g‡b Kwi, I Ab¨ GKwU 

cÖKU wRb hv iÄK c`v_© Drcv`‡b evuav m„wó K‡i| AZGe mv`v †jMnb© †gviM-gyiMxi wR‡bvUvBc CCII Ges mv`v 

wcøgvD_ iK †gviM-gyiMxi wR‡bvUvBc ccii n‡e| GKwU mv`v  †jMnb© †gviM I GKwU wcøgvD_ iK gyiMxi g‡a¨ 

†hŠb wgjb NUv‡j wb¤œiƒc djvdj cvIqv hvq hv‡Z cÖgvwYZ nq, cÖKU Gwc÷¨vwUK wRb Gi Kvi‡Y F2 Rby‡Z 

9t3t3t1 Abycv‡Zi cwie‡Z© 13t3 Abycv‡Z mv`v I iwOb cvjK m¤úbœ †gviM-gyiMx cvIqv hvq| 

wcZv-gvZv  

wd‡bvUvBct  mv`v †jMnb©   X mv`v wcøgvD_ iK  
wR‡bvUvBct                 CCII                                         ccii                                       
M¨vwgU t CI  CI          ci   ci   
 
F1 Rby t  CcIi   CcIi   CcIi   CcIi 
F1 wd‡bvUvBct    mKjB mv`v †jMnb© 

 

F1Rbyi eskai‡`i g‡a¨ cÖRbb t  

wd‡bvUvBct   mv`v †jMnb©    X    mv`v †jMnb© 

wR‡bvUvBct                 CcIi                                             CcIi                                           
M¨vwgU t  CI Ci    cI ci  CI  Ci   cI  ci  

 

F2 Ryt   
 

 

CI Ci cI ci 

CI CCII CCIi CcII CcIi 
Ci CCIi CCii 

iwOb 

CcIi Ccii 
iwOb 

cI CcII CcIi ccII ccIi 
 

ci CcIi Ccii 
iwOb 

ccIi ccii 
 

 

F2 wd‡bvUvBct    mv`v †jMnb© 13t iwOb cvjK 3 

mswkøó c¨v‡bU †PKvi †ev‡W© jÿ¨ Ki‡j †`Lv hv‡e †h, wZbwU MÖy‡ci wd‡bvUvBc GKB A_©vr mv`v Ges wd‡bvUvBc 

†`‡L G‡`i wR‡bvUvB‡ci ¯^Zš¿ eySv hvq bv| KviY, 

1| 9/16 Ask cvwL‡Z iwOb cvj‡Ki (C) I is m„wó‡Z evav cÖ̀ vbKvix (I) GB Dfq cÖKv‡ii cÖKU wRbB Dcw¯’Z 

Ges †h‡nZz evuav cÖ̀ vbKvix wRbwU (I) Gwc÷¨vwUK AZGe G cvwL¸‡jv mv`v| 

2| Aciw`‡K 3/16 Ask cvwL‡Z iwOb cvj‡Ki wRb (C) Abycw¯’Z| Z`ycwi is m„wó‡Z evav cÖ̀ vbKvix 

Gwc÷¨vwUK wRb (I) Dcw¯’Z| AZGe GB cvwL¸‡jv mv`v n‡e| 

3| 1/16 Ask cvwL‡Z is m„wó‡Z evav cÖ̀ vbKvix Gwc÷¨vwUK wRb (I) Abycw¯’Z wKšÍy iwOb cvj‡Ki Rb¨ `vqx wRb 

(C) bv _vKvq G¸‡jv mv`v n‡e| 

Aewkó 3/16 Ask cvwL‡Z iwOb cvj‡Ki Rb¨ cÖKU wRb (C) Av‡Q Ges is m„wó‡Z evav cÖ̀ vbKvix †Kvb 

Gwc÷¨vwUK cÖKU wRb (I) bvB| G Kvi‡Y G cvwL¸‡jv iwOb cvjK m¤úbœ nq| DcwiD³ µ‡m GKwU jÿYxq welq 

GB †h, Gwc÷¨vwUK wRbwU cÖKU nIqv m‡Ë¡I wd‡bvUvB‡c Gi †Kvb cÖKvk bvB| G ai‡bi Gwc÷¨vwUK wRb‡K 

evaK wRb (Inhibiting gene) e‡j| 

 

cysM¨vwgU 

¯¿xM¨vwgU 
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wkÿv_©xi KvR 

wgwó gU‡ii `ywU mv`v dzj Gi µ‡m 2q eska‡i †Mvjvcx I mv`v dz‡ji 

AbycvZ 9t7 cvIqv †M‡Q| GKwU dz‡ji wR‡bvUvBc CCpp Aci dz‡ji 

wR‡bvUvBc ccPP| Wej cÖ”Qbœ Gwc÷¨vwmm Gi †ÿ‡Î welqwU †PKvi †ev‡W©i 

gva¨‡g wj‡L K¬v‡m Dc¯’vcb Ki‡eb| 

  

 

 

mvims‡ÿc 

wfbœ wfbœ †jvKv‡m Aew¯’Z `ywU cªKU wR‡bi Dcw¯’wZi Kvi‡Y hw` Rx‡ei GKwU ˆewkó¨ cÖKvk cvq Z‡e mswkøó 

wRbØq‡K cwic~iK wRb ejv nq| cwic~iK wRb wµqvi d‡j †g‡Û‡ji 2q m~‡Îi wd‡bvUvBwcK AbycvZ 9t 3t 

3t1 cwiewZ©Z n‡q 9t7 AbycvZ cÖKvk cvq| wfbœ wfbœ †jvKv‡m Aew¯’Z wRb  B›UviA¨vKm‡bi G cÖwµqvq evav 

cÖ̀ vbKvix wRb‡K Gwc÷¨vwUK ev evaK wRb Ges euvavMȪ ’ wRbwU‡K nvB‡cv÷¨vwUK wRb e‡j| wfbœ wfbœ †jvKv‡m 

Aew¯’Z bb-A¨vwjwjK wRb hLb Ab¨ wR‡bi ‰ewkó¨ cÖKv‡k evav`vb K‡i ZLb G cÖcÂ‡K Gwc÷¨vwmm ejv 

nq| Gwc÷¨vwmm cÖK…Zc‡ÿ 4 cÖKvi| h_v- cÖKU Gwc÷¨vwmm, cÖ”Qbœ Gwc÷¨vwmm, Wzwcø‡KU cÖKU Gwc÷¨vwmm 

Ges Wzwcø‡KU cÖ”Qbœ Gwc÷¨vwmm| cÖKU Gwc÷¨vwm‡mi Kvi‡Y †g‡Û‡ji 2q m~‡Îi wd‡bvUvBwcK AbycvZ 

9t3t3t1 cwiewZ©Z n‡q 13t3 Abycv‡Z cÖKvk cvq| GKB ‰ewkó¨ wbqš¿YKvix, †µv‡gv‡mv‡gi GK †jvKv‡m 

Aew¯’Z †Kvb cÖKU wRb hw` †µv‡gv‡mv‡gi Ab¨ †jvKv‡m Aew¯’Z Ab¨ GKwU cÖKU wRb Gi ˆewkó¨ cÖKv‡k euvav 

m„wó K‡i Zv n‡j G cÖwµqv‡K cÖKU Gwc÷vwmm e‡j| 

 

 

cv‡VvËi g~j¨vqb- 11.3 

 

 

eû wbe©vPwb cÖkœ 

1| cÖKU Gwc÷¨vwmm Gi AbycvZ wb‡Pi †KvbwU? 

K. 9t3t3t1  L. 2t1   

M. 3t1    N. 9t7 

2| Gwc÷¨vwmm cÖKvi¸‡jv-  

i. cÖKU Gwc÷¨vwmm  

ii. cÖ”Qbœ Gwc÷¨vwmm 

iii. Wzwcø‡KU cÖKU I cÖ”Qbœ Gwc÷¨vwmm  

wb‡Pi †KvbwU mwVK? 

K. i I ii L. i I iii M. ii I iii N. i, ii I iii 
3| mv`v †jMnb© (CCII)    mv`v wcøgvD_ iK (ccii) Gi d‡j cÖ_g es‡k wR‡bvUvBc n‡e? 

K. CcIi  L. CCIi  
M. CcII  N. CCii 
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 cvV-11.4   wj½ wba©viY †KŠkj 

 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 wj½ wba©viY m¤ú‡K© ej‡Z cvi‡eb| 

 gvby‡li †µv‡gv‡mvg Gi cÖKvi‡f` D‡jøL Ki‡Z cvi‡eb| 

 wj½ wba©viY c×wZ e¨vL¨v Ki‡Z cvi‡eb| 

 

 
cÖavb kã 

A‡Uv‡mvg, †m· †µv‡gv‡mvg, †nUv‡ivM¨vwgwmm 

 

wj½ wba©viY (Sex determination)- wj½ wba©viY m¤úK© 3wU weÁvbm¤§Z å~YZvwË¡K gZev‡`i g‡a¨ wmbM¨vwgK wj½ 

wba©viY gZev` (syngamic sex determination) eZ©gv‡b cªvq wek¦Rbxbfv‡e ¯x̂K…Z| GB gZvbymv‡i wb‡lKKv‡jB 

wj½ wba©viY n‡q hvq| wmbM¨vwgK å~YZvwË¡K wj½ m¤ú‡K© wµqv-‡KŠkj¸‡jvi g‡a¨ †µv‡gv‡mvg wbqwš¿Z wj½ 

wba©viY (chromosome theory of sex determination) AvaywbK e‡j we‡ePbv Kiv nq| †µv‡gv‡mvg wbqwš¿Z wj½ 

wba©viY AwaKvsk †ÿ‡ÎB g~jZ †µv‡gv‡mv‡gi mvnv‡h¨ wj½ wba©vwiZ nq| †µv‡gv‡mvg wbqwš¿Z Kjv-‡KŠkj¸‡jvi 

g‡a¨ †nUv‡ivM¨vwgwmm ev †m· †µv‡gv‡mvg Øviv wj½ wba©viY (heterogamesis or sex determination by sex 
chromosome) †KŠkjwU cÖavb| 

1891 wLª÷v‡ã Pyrrhocoris bvgK Kzg‡ov †cvKvi ¯úvgv©‡Uv‡R‡bwmm ch©‡eÿYKv‡j Rvgv©b RxeweÁvb H.Henking 
jÿ K‡ib †h, A‡a©K msL¨K ïµvYy‡Z GKwU †µv‡gv‡mvg eZ©gvb Ges wZwb GB AwZwi³ †µv‡gv‡mv‡gi bvgKiY 

K‡ib X ewW| Av‡gwiKvb RxeweÁvbx  Clarenee E. McClung, 1902 wLªóv‡ã X †µv‡gv‡mvgwUi wj½ wba©vi‡Y 

we‡kl f~wgKvi D‡jøL K‡ib| KviY, wZwb cÖZ¨ÿ K‡ib †h, ¯¿x Nvmdwos (Xiphidium fasciatum) Gi †mvgvwUK 

†Kv‡l 24wU †µv‡gv‡mvg _v‡K, A_P cyiyl Nvmdwos Gi †mwgK †Kv‡l gvÎ 23wU †µv‡gv‡mvg eZ©gvb| Gi wZb 

eQi ci 1905 wLªóv‡ã Av‡gwiKvb ev‡qvjwR÷ Nettie Stevens wewfbœ cZ‡½i ¯úvgv©‡Uv‡R‡bwmm I 

DI‡R‡bwm‡mi Dci M‡elYv K‡i me©cÖ_g †µv‡gv‡mvg Øviv wj½ wba©vi‡Yi †KŠkj m¤ú‡K© GKwU c~Yv©½ weeiY 

cÖ̀ vb K‡ib| cÖvq GKB mg‡q GWgÛ we.DBjmb K‡qKwU cZ‡½ GKB c×wZ‡Z wj½ wba©vi‡Yi †KŠkj eY©bv 

K‡ib| Zvu‡`i AwfgZ eªxR, †Mvì¯§x_ I ûBwUsm bvgK cÖL¨vZ weÁvbxMb mg_©b K‡ib| X †µv‡gv‡mvgwU wj½ 

wba©vi‡Y my¯úó f~wgKv cvjb K‡i e‡j Zv‡K †m· †µv‡gv‡mvg ev †nUv‡iv‡mvg bv‡g AwfwnZ Kiv nq|| w÷‡fÝ 

jÿ K‡ib †h, ¿̄x cZ‡½i †mvgvwUK †Kv‡l X †µv‡gv‡mvgmn mKj †µv‡gv‡mvg eZ©gvb wKšÍy cyiyl cZ‡½ X 

†µv‡gv‡mv‡gi †Kvb †nv‡gv‡jvMvm mv_x (A_©vr Av‡iKwU X †µv‡gv‡mvg) bv †_‡K wfbœ AvK…wZi GKwU mv_x _v‡K| 

w÷‡fÝ X †µv‡gv‡mv‡gi GB bb-†nv‡gv‡jvMvm mv_x‡K †µv‡gv‡mvg Y bv‡g AwfwnZ K‡ib| AZGe, †mvgvwUK 

†Kv‡li †µv‡gv‡mvg¸‡jv‡K `yBfv‡M fvM Kiv hvq| h_v- 

1| A‡Uv‡mvg (Autosome)- †mvgvwUK ˆewkó¨ wbqš¿YKvix †µv‡gv‡mvgmg~n‡K A‡Uv‡mvg ejv nq| wj½ wba©vi‡Y 

G‡`i cÖZ¨ÿ †Kvb m¤úK© †bB| G‡`i‡K Bs‡iwR ÔAÕ Øviv wPwýZ Kiv nq| 

2| †m·-‡µv‡gv‡mvg/wnUv‡iv‡mvg (Sex chromosome/Heterosome)- wj½ wba©vi‡Yi Rb¨ cÖZ¨ÿfv‡e `vqx 

†µv‡gv‡mvg|  

gwnjv‡`i M¨vwg‡U ïaygvÎ X †µv‡gv‡mvg _v‡K ZvB G‡`i‡K †nv‡gvM¨vwgwUK †mK&ª I M¨vwgU‡K †nv‡gvM¨vwgU e‡j| 

Aciw`‡K cyiæ‡l `yB ai‡bi M¨vwgU m„wó nq (X I Y) ZvB G‡`i‡K †nUv‡ivM¨vwgwUK †m· I M¨vwgU‡K 

†nUv‡ivM¨vwgU e‡j|  
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cyiy‡l †nUv‡ivM¨vwgwmm cÖwµqvq wj½ wba©viY cÖwµqv wb‡¤œ †`Lv‡bv n‡jv- 

1| XX-XY c×wZ- GB c×wZ‡Z gvbyl, Wª‡mvwdjv, gvwQ I wjwMqvm cZ½ Ges †gjvbwWªqvg, Humulus lupulus, 
Coccinina indica Dw™¢̀ mn wewfbœ Rx‡e GB cÖwµqvq wj½ wba©vwiZ nq| ¯¿x Rx‡e `yBwU X †µv‡gv‡mvg we`¨gvb| 

G‡`i ms‡KZ XX| d‡j mKj wW¤v̂Yy‡Z GKwU K‡i X †µv‡gv‡mvg _v‡K| cyiyl‡`i GKwU X †µv‡gv‡mvg I GKwU 

Y †µv‡gv‡mvg _v‡K A_©vr G‡`i ms‡KZ XY|  X †µv‡gv‡mvg enbKvix †Kvb ïµvYy hw` wW¤v̂Yy‡K wb‡lK K‡i 

Z‡e AcZ¨ eskai ¯¿x Ges Y †µv‡gv‡mvg enbKvix †Kvb ïµvYy hw` wW¤v̂Yy wbwl³ K‡i Z‡e eskai cyiyl n‡e| 

wb‡¤œ µ‡mi gva¨‡g GwU †`Lv‡bv n‡jv- 

wd‡bvUvBct   wcZv            gvZv 

wR‡bvUvBct         2A + XY                                  2A+XX 
M¨vwgUt         A+Y         A+X                A+X       A+X 

F1 wR‡bvUvBct                2A+XX                             2A+XY 
F1 wd‡bvUvBct                   Kb¨v                                   cyÎ 

2| XX-XO c×wZ- wKQy wKQz Dw™¢̀  (h_v-Vallisnaria spiralis, Dioscorea simuata) Ges Nvm dwos, MvwÜ 

‡cvKv, Avi‡kvjv BZ¨vw` cZ½‡`i ¿̄xiv †nv‡gvM¨vwgwUK| G‡`i XX †µv‡gv‡mvg _vKvq cÖwZwU wW¤v̂Yy GKwU X 

†µv‡gv‡mvg enb K‡i| Acic‡ÿ, cyiyl cÖvYx‡`i GKwU gvÎ X †µv‡gv‡mvg _v‡K, †Kvb Y †µv‡gv‡mvg _v‡K bv| 

Y †µv‡gv‡mv‡gi Abycw¯’wZ GKwU k~b¨ O (zero) Øviv cÖKvk Kiv nq| AZGe, G‡`i ms‡KZ XO| G‡`i A‡a©K 

ïµvYy‡Z GKwU X †µv‡gv‡mvg _v‡K Ges evKx A‡a©K ïµvYy‡Z †Kvb X †µv‡gv‡mvg _v‡K bv| X †µv‡gv‡mvg 

enbKvix †Kvb ïµvYy hw` wW¤v̂Yy wbwl³ K‡i Z‡e AcZ¨ eskai ¯¿x Ges X †µv‡gv‡mvgwenxb †Kvb ïµvYy hw` 

wW¤v̂Yy‡K wbwl³ K‡i Z‡e AcZ¨ eskai cyiyl nq| wb‡¤œi µm Øviv Zv eySv‡bv n‡jv- 

wd‡bvUvBct      wcZv            gvZv 

wR‡bvUvBct       2A + XO                         2A+XX 

 M¨vwgUt            A+O         A+X                A+X       A+X 

F1 wR‡bvUvBct               2A+XX                             2A+XO 

F1 wd‡bvUvBct            Kb¨v                                       cyÎ 

 

 

 

wkÿv_©xi KvR 

wb‡Pi Q‡K gvby‡li wj½ c×wZi bvg¸‡jv wjLyb| 

  

 

 

 

mvims‡ÿc 

†µv‡gv‡mvg wbqwš¿Z wj½ wba©viY AwaKvsk †ÿ‡ÎB g~jZ †µv‡gv‡mv‡gi mvnv‡h¨ wba©vwiZ nq| †mvgvwUK †Kv‡li 

†µv‡gv‡mvg¸‡jv‡K `yBfv‡M fvM Kiv hvq| h_v-  A‡Uv‡mvg I †m·-‡µv‡gv‡mvg/†nUv‡iv‡mvg| cyiy‡l 

†nUv‡ivM¨vwgwmm cÖwµqvq wj½ wba©viY cÖwµqv n‡jv- XX-XY c×wZ I XX-XO c×wZ| 
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cv‡VvËi g~j¨vqb-11.3 

 

eû wbe©vPwb cÖkœ 

1| gvby‡li wj½ wba©vi‡Yi cÖavb †KŠkj wb‡Pi †KvbwU? 

K. †nv‡gvM¨vwgwmm  L. †nUv‡ivM¨vwgwmm  

M. wmbM¨vwgwmm    N. †KvbwUB bq 

 

2| †mvgvwUK †Kv‡li †µv‡gv‡mvg- 

i. A‡Uv‡mvg 

ii. †m· †µv‡gv‡mvg 

iii. †nv‡gv‡jvMvm †µv‡gv‡mvg 

wb‡Pi †KvbwU mwVK? 

K. i I ii L. i I iii  

M. ii I iii N. i , ii I iii 
 

3| XX-XO c×wZ‡Z wj½ wba©vwiZ nq wb‡Pi †KvbwUi? 

K. †Zjv‡cvKv  L. ‰K gvQ   

M. Miæ    N. nuvm 
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 cvV-11.4   gvby‡li wj½ mshyw³ ˆewkó¨ 

 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 gvby‡li †m· wj¼W wRb I wj½ mshyw³ ˆewkó¨ m¤ú‡K© ej‡Z cvi‡eb| 

 †m· wj¼W cÖ”Qbœ wR‡bi eskMZxq ˆewkó¨vewj D‡jøL Ki‡Z cvi‡eb| 

 

 
cÖavb kã 

 †m· wj¼W wRb, gv‡qvwcqv 

 

†m· wj¼W wWmAW©vi (Sex Linked Disorder)- gvby‡li cÖwZ †Kv‡l 23 †Rvov †µv‡gv‡mvg cvIqv 

†M‡Q| Gi g‡a¨ 22 †Rvov A‡Uv‡mvg hviv †`‡ni mKj ˆewkó¨ wbqš¿Y K‡i| evwK GK †Rvov X I Y 
‡µ‡gv‡mvg wj½ wba©viY K‡i| ZvB PvwiwÎK ˆewkó¨vewj wbqš¿YKvwi †h mKj wRb †KejgvÎ †m· †µv‡gv‡mv‡g 

Dcw¯’Z _v‡K ‡m mKj wRb‡K †m· wj¼W wRb (Sex Linked Gene) e‡j| †µv‡gv‡mv‡gi GmKj †m· wj¼W wRb 

Øviv wbqwš¿Z ˆewkó¨¸‡jv‡K †m· wj¼W wRb ev wj½ mshyw³ ˆewkó¨ (Sex Linked Character) e‡j| †m· 

†µv‡gv‡mvg ev X †µv‡gv‡mv‡g Aew¯’Z wRb ¸‡jv‡K †m· wj¼W wRb (sex linked gene) e‡j| †m· wj¼W wRb 

Øviv m„ó Amyweav ev wek„•Ljv‡K †m· wj¼W wWmAW©vi ev wj½ RwoZ A¯v̂fvweKZv e‡j| †m· wj¼W wR‡bi 

eskMwZ  A‡Uv‡mv‡g  Aew¯’Z wR‡bi eskMwZ †_‡K wfbœ| †m· †µv‡gv‡mvg ev X †µv‡gv‡mv‡g Aew¯’Z wRb¸‡jv 

X †µv‡gv‡mv‡gi gva¨‡gB esk ci¯úi me©̀ v wcZv †_‡K Kb¨v Ges gvZv †_‡K cy‡Î mÂvwiZ nq| G we‡kl 

eskMwZavivi c×wZ‡K ‡m· wj¼W eskMwZ (sex linked inheritance) ejv nq| gvby‡l G ch©šÍ cÖvq 56 ai‡bi 

†m· wj¼W wWmAW©v‡ii mÜvb cvIqv †M‡Q| AwaKvsk †ÿ‡ÎB †m· wj¼cÖ”Qbœ wRb gvivZ¥K ÿwZKi cÖfve m„wó 

K‡i Ges wn‡gvwdwjqv, eY©vÜZv, ivZKvbv BZ¨vw` ‡ivM m„wó K‡i| wb‡¤œ †m· wj¼ cÖ”Qbœ wR‡bi eskMZxq 

ˆewkó¨vewj D‡jøL Kiv n‡jv- 

 ‰ewkó¨ wbqš¿YKvwi wRb ïay X †µv‡gv‡mv‡g Dcw¯’Z _v‡K, Y †µv‡gv‡mv‡g _v‡K bv|  

 gwnjvi †P‡q cyiy‡l G ˆewkó¨ †ewk cÖKvwkZ nq| KviY gwnjvi `ywU X †µ‡gv‡mvg `ywU cÖ”Qbœ wRb 

†nv‡gvRvBMvm Ae¯’vq _vK‡j Z‡eB Gi ˆewkó¨ cÖKvwkZ nq| Aciw`‡K cyiy‡l †h‡nZz GKwU X †µv‡gv‡mvg 

_v‡K Ges G‡Z GKwU cÖ”Qbœ wRb _vK‡jB ˆewkó¨ cÖKvwkZ nq|  

 †mK&ª wj¼W cÖ”Qbœ wRb gvZv n‡Z Kb¨v ev cy‡Î mÂvwiZ n‡Z cv‡i| Z‡e wcZv n‡Z ïaygvÎ Kb¨v‡Z 

mÂvwiZ nq, KL‡bvB cy‡Î mÂvwiZ nq bv| KviY cyÎiv wcZv n‡Z ïay Y †µv‡gv‡mvgcÖvß nq Ges cy‡Îi X 

†µv‡gv‡mvg ïay gvZv n‡Z Av‡m|  

wb‡Pi Q‡K cwiwPZ K‡qKwU cÖ”Qbœ †m· wj¼W ˆewk‡ó¨i D`vniY I jÿY †`qv n‡jv- 

‰ewkó¨ jÿY 

eY©vÜZv wewfbœ e‡Y©i cv_©K¨ eyS‡Z bv cviv 

ivZKvbv ¯í̂ Av‡jv‡Z †Kv‡bv wRwbm †`L‡Z Amyweav †eva Kiv 

wn‡gvwdwjqv i³ ZÂ‡b A¯v̂fvweK wej‡¤̂i Kvi‡Y ÿZ¯’vb †_‡K 

Aweivg i³ÿiY 

gv‡qvwcqv Kv‡Qi wRwbm fv‡jv bv †`Lv 

AcwUK G¨v‡Uªvwd AcwUK bv‡f©i ÿwqòzZv 

G‡±vWvg©vj wWm‡cøwmqv †jvg, ùvZ I Ng© MÖwš’i Abycw¯’wZ 

Ry‡fbvBj Møy‡Kvgv Pÿz †Mvj‡Ki KvwVb¨ I Qvwb cov 
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Wzwmwb gv¯‹zjvi wWm‡Uªvwd †cwki RwUjZvq 10 eQ‡iB Pjb kw³ †jvc 

BK_vB‡qvwmm Agm„Y AvuvBkgq Z¡K 

‡nvqvBU †dvijK gv_vi Pzj AvswkK mv`v nIqv 

 

 

wkÿv_©xi KvR 

wb‡Pi Q‡K cuvPwU cÖ”Qbœ †m· wj¼ ˆewk‡ó¨i D`vniY wjLyb| 

     

 

 

mvims‡ÿc 

PvwiwÎK ˆewkó¨vewj wbqš¿YKvwi †h mKj wRb †KejgvÎ †m· †µv‡gv‡mv‡g Dcw¯’Z _v‡K ‡m mKj wRb‡K †m· 

wj¼W wRb e‡j| †µv‡gv‡mv‡gi GmKj †m· wj¼W wRb Øviv wbqwš¿Z ˆewkó¨¸‡jv‡K †m· wj¼W wRb ev wj½ 

mshyw³ ˆewkó¨ e‡j| †m· †µv‡gv‡mvg ev X †µv‡gv‡mv‡g Aew¯’Z wRb¸‡jv‡K †m· wj¼W wRb e‡j| 

 

 

cv‡VvËi g~j¨vqb-11.5 

 

eû wbe©vPwb cÖkœ 

1| Human sapiens Gi cÖwZ †Kv‡l †m· †µv‡gv‡mvg KZwU? 

K. GK †Rvov   L. ỳB †Rvov   

M. wZb †Rvov    N. Pvi †Rvov 

2| †m· wj¼W wRb Ae¯’vb K‡i- 

i. †m· †µv‡gv‡mv‡g 

ii. X †µv‡gv‡mv‡g 

iii. Y †µv‡gv‡mv‡g 

wb‡Pi †KvbwU mwVK? 

K. i I ii   L. i I iii  

M. ii I iii   N. i, ii I iii 
3| GK e¨w³i gv_vi Pz‡ji AvswkK mv`v n‡q‡Q| GwU †Kvb ˆewk‡ó¨i jÿY? 

K. cÖ”Qbœ †m· wj¼W wR‡bi L. cÖKU †m· wj¼W wR‡bi   

M. ivZKvbvi    N. gv‡qvwcqvi 
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 cvV-11.6   gvby‡li eskMwZRwbZ †ivMmg~n 

 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 jvj meyR eY©vÜZv e¨vL¨v Ki‡Z cvi‡eb| 

 wn‡gvwdwjqvi KviY eY©bv Ki‡Z cvi‡eb| 

 Wzwkbx gvmKzjvi wWm‡Uªvwd m¤ú‡K© ej‡Z cvi‡eb| 

 ABO i³ MÖyc I Rh d¨v±‡ii Kvi‡Y m„ó mgm¨v we‡kølY Ki‡Z cvi‡eb| 

 

 

 
cÖavb kã 

 eY©vÜZv, wn‡gvwdwjqv 

 

jvj-meyR eY©vÜZv (Red-green color blindness)- gvby‡li †Pv‡Li †iwUbvq eY© ms‡e`x †KvY †Kvl 

Drcv`‡bi Rb¨ GKwU X wj¼W wRb `iKvi| gvby‡li X †µv‡gv‡mv‡g `yBwU wRb Av‡Q hv Pÿzi †iwUbvq 

eY© ms‡e`x †Kvl MV‡b we‡kl f~wgKv cvjb K‡i| †KvY †Kvl wZb ai‡bi hv‡`i cÖ‡Z¨KwUi aib G‡KK we‡kl 

i‡Oi cÖwZ ms‡e`bkxj| †hgb- jvj, meyR I †e¸wb| †KvY †Kvl¸‡jv bv _vK‡j jvj I meyR eY© c„_Kfv‡e †Pbv 

hvq bv| G wR‡bi cÖ”Qbœ A¨vwjj eY© ms‡e`x †Kvl MVb e¨vnZ K‡i| d‡j jvj-meyR eY©vÜZv †iv‡Mi m„wó nq| 

†nv‡gvRvBMvm bvix (cc) I cyiæl (cY) jvj I meyR e‡Y©i my¯úó cv_©K¨ wbY©q Ki‡Z cv‡i bv|  bvixi †ÿ‡Î G 

wRbwU †nv‡gvRvBMvm cÖ”Qbœ bv n‡j eY©vÜZv cÖKvwkZ nq bv| wKš‘ cyiæ‡l GKwU cÖ”Qbœ wRbB †m ˆewkó¨ cÖKv‡k 

mÿg| wb‡¤œ µ‡mi gva¨‡g Gi eskMwZ †`Lv‡bv n‡jv- 

eY©vÜ cyiæl I ¯v̂fvweK „̀wó m¤úbœ bvixi g‡a¨ we‡q n‡j F1 Rbyi cyÎ ev Kb¨v mevB ¯v̂fvweK `„wó m¤úbœ n‡jI 

Kb¨v‡`i mevB n‡e eY©vÜ wR‡bi evnK Ges cieZ©x es‡ki A‡a©‡K G wRb mÂvwiZ nq| 

wcZvgvZvi wd‡bvUvBct   eY©vÜ cyiyl    ¯̂vfvweK bvix 

 

wcZvgvZvi wR‡bvUvBct   XcY                      X+ X+ 

 

M¨vwgUt   Xc  Y    X+        X+
 

 

F1 wR‡bvUvBct   X+ Xc   X+ Xc  X+ Y   X+ Y 

 

F1 wd‡bvUvBct  ¯v̂fvweK Kb¨v (2)                            ¯v̂fvweK cyÎ (2) 

 

F1 Rbyi mšÍvb‡`i Abyiƒc wR‡bvUvBcavix (KviY gvby‡l fvB-‡ev‡bi we‡q nq bv) ¯v̂fvweK `„wó m¤úbœ cyiæ‡li mv‡_ 

eY©vÜevnK gwnjvi we‡q n‡j H gwnjvi Pvi mšÍv‡bi g‡a¨ `yBRb ¯v̂fvweK „̀wó m¤úbœ Kb¨v (G‡`i g‡a¨ GK Kb¨v 

eY©vÜZvi evnK), GKRb ¯̂vfvweK „̀wóm¤úbœ cyÎ Ges GKRb eY©vÜ cyÎ Rb¥ jvf Ki‡e| 

F1 wd‡bvUvBct  ¯v̂fvweK cyiæl    eY©vÜ evnK gwnjv  

F1 wR‡bvUvBct   X+ Y             X+ Xc    
M¨vwgUt      X+    Y    X+   Xc   
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F2 Rbyt 

 

X+
 Y 

 

X+
 X+ X+  

¯v̂fvweK Kb¨v 

X+ Y  
¯v̂fvweK cyÎ 

Xc
 X+ Xc

  

eY©vÜ evnK Kb¨v 

Xc Y  
eY©vÜ cyÎ 

 

wn‡gvwdwjqv (Haemophilia or Bleeder’s Disease)- wn‡gvwdwjqv n‡jv eskMZfv‡e mÂviYkxj ev DËivwaKvi 

m~‡Î cÖvß GK cÖKvi i³ ZÂb NwUZ A¯v̂fvweKZv| AvµvšÍ e¨w³‡`i i³ ZÂb nq bv Ges ÿiYRwbZ Kvi‡Y 

AvµvšÍ e¨w³i g„Zz¨I n‡Z cv‡i| gvby‡li †m· (X) †µv‡gv‡mv‡g Aew¯’Z wn‡gvwdwjqv †iv‡Mi cÖ”Qbœ wRbwU 

¯v̂fvweK A¨vwjj ÿZ¯’v‡b i³ ZÂ‡bi Rb¨ `vqx| cÖvPxbKvj n‡Z A‡bK cwiev‡ii †cwWwMÖ cixÿv †K‡i †`Lv 

†M‡Q †h, G cÖ”Qbœ wRbwU esk ci¤úivq wcZv n‡Z Kb¨vi gva¨‡g ‡cŠÎ‡K (grandson) AvµvšÍ K‡i| wn‡gvwdwjqvi 

wRbwU wcZvi ‡µv‡gv‡mv‡g _v‡K e‡j Zv ïaygvÎ Zvi Kb¨viv †c‡Z cv‡i| cyÎ mšÍvbMY wcZv †Kvb X ‡µv‡gv‡mvg 

cvq bv e‡j Zv‡`i c‡ÿ wcZv n‡Z GB wRb jvf Kiv m¤¢e bq| wKšÍy G wRb enbKvix gvZv n‡Z GB wRb †m jvf 

Ki‡Z cv‡i| G Kvi‡YB wn‡gvwdwjqv AvµvšÍ  wcZv n‡Z ïaygvÎ Kb¨vi gva¨‡g Zvi †cŠÎMY Zv jvf Ki‡Z mÿg 

Ges †Kvbµ‡gB wcZv n‡Z cyÎMY G wRb cªvß nq bv| Bsj¨v‡Ûi gnvivYx wf‡±vwiqvi †Kvb c~e© cyiy‡l wn‡gvwdwjqvi 

wRbwUi mÜvb cvIqv hvqwb| Abygvb Kiv nq †h, wgD‡Ukb Gi d‡jB Zv me©cÖ_g gnvivYx wf‡±vwiqv (1819-

1901) jvf K‡ib| wf‡±vwiqvi 9 mšÍvb‡`i g‡a¨ cyÎ wjI‡cvÛ Ges 2 Kb¨v-A¨vwjm Ges weqvwUªm evnK wQj| 

gnvivYx wf‡±vwiqv †_‡K G g„Zy¨`~Zevnx wRbwU we‡qi gva¨‡g BD‡iv‡ci ivR cwievi¸‡jvi (Royal family) g‡a¨ 

Qwo‡q c‡owQj| X ‡µv‡gv‡mv‡g Aew¯’Z ¯v̂fvweK Ges wn‡gvwdwjqv A¨vwjj `yBwU h_vµ‡g XH
 I Xh

| gwnjviv 

wZb cÖKvi wR‡bvUvBcwewkó n‡Z cv‡i| h_v- m¤ú~Y© ¯v̂fvweK-XHXH
, ¯v̂fvweK wKš‘ evnK- XHXh

 I wn‡gvwdwjqv 

AvµvšÍ-XhXh
| cyiæl‡`i †ÿ‡Î `yB ai‡bi wR‡bvUvBc n‡Z cv‡i| h_v- ¯v̂fvweK-XHY I wn‡gvwdwjqv AvµvšÍ-

XhY| ¯v̂fvweK evnK gwnjv Ges ¯v̂fvweK cyiæ‡li we‡qi djvdj wb‡¤œ †`Lv‡bv n‡jv- 

wcZv-gvZvt   ¯̂vfvweK cyiyl     ¯v̂fvweK evnK gwnjv 

wR‡bvUvBct   XHY    XHXh
 

M¨vwgUt   XH  Y  XH   Xh
 

F1 Rbyt 
 

XH
 Y 

 

XH
 XHXH 

¯v̂fvweK Kb¨v 

XHY 
¯v̂fvweK cyÎ 

Xh
 XHXh 

¯v̂fvweK wKš‘ evnK Kb¨v 

XhY 

wn‡gvwdwjK cyÎ 
 

¯¿x‡jv‡Ki g‡a¨ wn‡gvwdwjqv- ¯¿x‡jv‡Kiv wn‡gvwdwjqv †iv‡M AvµvšÍ nqbv ej‡jB P‡j| KviY, GKwU 

†nv‡gvRvBMvm Kb¨v mšÍvb Rb¥vevi m¤¢vebv AZ¨šÍ  ÿxY| G Qvov GKwU †nv‡gvRvBMvm wn‡gvwdwjqv‡K Kb¨v mšÍvb 

mvaviYZ  Rxe‡bi cÖ_g FZy¯ªv‡ei mgq (menstruation) i³cv‡Zi d‡j g„Zz¨eiY K‡i|  

wn‡gvwdwjqvi cÖKvi‡f` Ges KviY- cÖavbZ `yB ai‡bi wn‡gvwdwjqv †`Lv hvq| h_v- wn‡gvwdwjqv A Ges B| i³ 

ZÂ‡bi (blood clotting) Rb¨ wdweª‡bv‡Rb, †cÖv‡_ªvw¤b̂, Ca2+ BZ¨vw`mn d¨v±i iii Ges d¨v±i ix Ges Av‡iv A‡bK 

d¨v±i cÖ‡qvRb| wn‡gvwdwjqv AvµvšÍiv d¨v±i viii Ges d¨v±i ix ˆZwi Ki‡Z cv‡i bv| wn‡gvwdwjqv A Gi †ÿ‡Î 

d¨v±i viii Ges wn‡gvwdwjqv B (G‡K wLª÷gvm †ivMI ejv nq) Gi †ÿ‡Î d¨v±i ix Gi Afve †`Lv hvq| d‡j i³ 

ZÂb N‡U bv| Avi ZvB wn‡gvwdwjqvK‡`i †`‡ni †Kvb ¯’vb †Ku‡U †M‡j, GgbwK ¯v̂fvweK KvR Kg© m¤úv`bKv‡jI 

cysM¨vwgU 

¯¿xM¨vwgU 

cysM¨vwgU 

¯¿xM¨vwgU 



GBPGmwm †cÖvMÖvg 

BDwbU GMv‡iv  c„ôv-280 

Af¨šÍixY i³cvZ (bleeding) NU‡Z cv‡i|  we‡kl K‡i, nvjKv e¨vqvgKv‡j Aw¯’mwÜ‡Z i³cvZ GKwU mgm¨v| 

`yB ai‡bi wn‡gvwdwjqvi g‡a¨ wn‡gvwdwjqv AB †ewk Ges AvµvšÍiv  Bb‡RKmb Øviv wbqwgZfv‡e d¨v±i viii 
MÖn‡Yi gva¨‡g my¯’ Ges mwµq Rxeb hvcb Ki‡Z cv‡i| i³ ZÂ‡bi d¨v±i viii Ges d¨v±i ix m„wóKvix wRb X 
‡µv‡gv‡mv‡g Ae¯’vb K‡i| †h‡Kv‡bv GKwU d¨v±‡ii Rb¨ `vqx wR‡bi wgD‡Umb NU‡j d¨v±i¸‡jv ‰Zwi n‡Z cv‡i 

bv| ZLbB wn‡gvwdwjqv †`Lv †`q| 

Wzwkbx gvmKzjvi wWm‡Uªvwd (Duchene Muscular Dystrophy, DMD)- Wzwkbx gvmKzjvi wWm‡Uªvwd wkï‡`i GKwU 

we‡qvMvšÍK µgkt ÿ‡q hvIqv †ivM (tragic wasting discase)| †ewki fvM †ÿ‡ÎB †Q‡jiv G‡Z AvµvšÍ nq| 

ˆkke †_‡KB AvµvšÍ wkïi kvixwiK Kg©Kv‡Ð mgm¨v m„wó nq| dvBeªvm wUmy¨ Øviv †cwk cÖwZ¯’vwcZ nIqvi Kvi‡Y 

cv Ges Nv‡oi †cwk k³ n‡q hvq Ges  AMÖMwZkxj `ye©jZv cÖKvwkZ nq (progressive weakness develops)| 

mvaviYZ 10 eQi eq‡mB GKwU wkïi m½x n‡q hvq ỳBwU ‡Pqvi Ges †cwk ÿq envj _vKvi Kvi‡Y k¦vm-cÖk¦vm 

eÜ nIqvi Dcµg nq| AvµvšÍ e¨w³ 20 eQ‡ii AwaK KgB evu‡P| 

DMD Gi wRbwU †m· wj¼W cÖ”Qbœ wRb (sex linked recessive gene) Ges X ‡µv‡gv‡mv‡g cvIqv hvq| GB 

wRbwUI AvovAvwofv‡e A_©vr wcZv †_‡K Kb¨v I Kb¨v †_‡K bvZxi g‡a¨ mÂvwiZ nq| 

g‡b Kiv nq, DMD Gi Rb¨ A¨vwjjwU GKwU GbRvBg ˆZwi K‡i hv dvBeªvm wUmy¨ Øviv †cwki cÖwZ¯’vcb NUvq| 

cÖwZ 4000 †Q‡j wkïi g‡a¨ 1Rb DMD Øviv AvµvšÍ nq| G‡`i cÖvq GK Z…Zxqvsk wR‡bi ¯Ẑù~Z© 

(spontaneous) wgD‡Um‡bi djkÖywZ| GB mKj †ÿ‡Î AvµvšÍ wkïi gv wRbwUi evnKI bb| DMD m¤ú‡K© wimvP© 

evnK kbv³KiYmn wcÖb¨vUvj WvqvM‡bvwm‡m mxgve×| wRb †_ivcx ØvivI Gi mgvavb _vK‡Z cv‡i| 

ABO i³ MÖyc I Rh  d¨v±‡ii Kvi‡Y m„ó mgm¨v 

ABO i³ MÖyc- Aóv`k kZvãxi cÖ_g †_‡KB d«v‡Ý Ges c‡i Bsj¨v‡Û gvbyl †_‡K gvby‡l i³`vb cÖwµqv ïiy nq| 

G cÖwµqvq A‡bK †ÿ‡Î `vZv I MÖnxZvi i‡³i g‡a¨ †Kvbiƒc weiƒc cÖwZwµqv bv n‡jI †Kvb †Kvb †ÿ‡Î gvivZ¥K 

weiƒc cÖwZwµqvi d‡j MÖnxZv Aí mg‡qi g‡a¨B g„Zz¨gy‡L cwZZ n‡Zv gvbe‡`‡ni evB‡i `vZv I MÖwnZvi i³ 

wgwkÖZ K‡i †`Lv †M‡Q †h, †Kvb †Kvb †ÿ‡Î Df‡qi i³ ¯v̂fvweK fv‡e bv wg‡k KwYKv¸‡jv ci¯úi Rwo‡q 

(coagulate) hvq| Avevi †Kvb †Kvb †ÿ‡Î `vZv MÖwnZv Df‡qi i³ ¯v̂fvweKfv‡e wg‡k hvq|  

Aw÷ªqvi weÁvbx c¨v‡_vjwR÷ W. Kvj© j¨vÛ‡÷Bbvi (1900 wLª÷v‡ã) Gi M‡elYvq cÖgvwYZ n‡q‡Q †h, gvby‡li 

i‡³i †jvwnZ KwYKvi cøvRgv †gg‡eª‡bi evB‡ii w`‡K `yB cÖKv‡ii A¨vMøywU‡bv‡Rb (agglutinogen) cvIqv hvq| 

G‡`i A¨vMøywU‡bv‡Rb ev A¨vw›U‡Rb A Ges A¨vMøywU‡bv‡Rb ev A¨vw›U‡Rb B e‡j| 

GKB mv‡_ cøvRgvq `yB cÖKv‡ii A¨vMøywUwbb (agglutinin) cvIqv hvq| G‡`i‡K A¨vMøywUwbb ev A¨vw›UewW a Ges 

A¨vMøywUwbb ev A¨vw›UewW b e‡j| cÖwZwU A¨vw›UewW ïay wbw`©ó Gw›U‡R‡bi mv‡_ wewµqv NUv‡Z mÿg| A_©vr 

A¨vw›UewW a ïay A¨vw›U‡Rb A Gi mv‡_ Ges A¨vw›UewW b ïay A¨vw›U‡Rb B Gi mv‡_ wei~c cÖwZwµqv NUv‡Z mÿg| 

i‡³ GB A¨vw›U‡Rb I A¨vw›UewWi Dcw¯’wZ ev Abycw¯’wZi Dci wfwË K‡i gvby‡li i³‡K 4wU MÖ”‡c fvM Kiv hvq| 

G ai‡bi i³ MÖyc ABO i³ MÖyc bv‡g cwiwPZ| ‡jvwnZ i³KwYKvq A¨vw›U‡Rb A _vK‡j i³‡K A MÖyc, A¨vw›U‡Rb 

B _vK‡j B MÖyc, A¨vw›U‡Rb A I B Df‡q Dcw¯’Z _vK‡j AB MÖy‡ci cøvRgvq D³ MÖy‡ci  i³KwYKv A¨vMøywU‡bU 

(agglutinate = RU cvwK‡q †`q) Kivi Rb¨ †Kvb A¨vw›UewW †bB A_©vr A¨vw›UewW a †bB; Z‡e A¨vw›UewW b _v‡K 

hv B MÖy‡ci KwYKv¸‡jv‡K A¨vMøywU‡bU K‡i ‡`q| Abyiƒcfv‡e B MÖy‡ci cøvRgvq D³ MÖy‡ci KwYKv‡K A¨vMøywU‡bU 

Ki‡Z mÿg A¨vw›UewW b ‡bB Z‡e A¨vw›UewW a Av‡Q hv A MÖy‡ci KwYKv¸‡jv‡K A¨vMøywU‡bU K‡i †`q| 

‡µv‡gv‡mv‡gi GKB †jvKv‡m Aew¯’Z wZbwU A¨vwjwjK wRb Øviv gvby‡li i³MÖyc wbqwš¿Z| ci¯úi A¨vwjj GB 

wRb¸‡jv †h‡Kv‡bv `yBwU GKB mg‡q GK Rb gvby‡l GK‡Rvov †nv‡gv‡jvMvm †µv‡gv‡mv‡gi GKB †jvKv‡m Dcw¯’Z 

_vK‡Z cv‡i| wRbÎq‡K IA, IB Ges IO ms‡KZ (symbol) Øviv cÖKvk Kiv n‡q _v‡K| G‡`i g‡a¨ IA I IB  
†KvWwgb¨v›U I IO wRbwU IA I IB  wR‡bi cÖ”Qbœ A¨vwjj wn‡m‡e AvPiY K‡i| Z‡e IA I IB   wRb `yBwU GKB 

mg‡q Dcw¯’Z _vK‡j Df‡qi ˆewkó¨ mgfv‡e cÖKvk cvq A_©vr GKwU Ab¨wUi Dci cÖKU bq-‡KvWwgb¨v›U 

(codominant)| 
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ABO i³MÖy‡ci ‰ewkó¨ 

i³ MÖy‡ci bvg  wR‡bvUvBc A¨vw›U‡Rb A¨vw›UewW hv‡`i‡K i³ `vb 

Ki‡Z cv‡i 

hv‡`i i³ MÖnY 

Ki‡Z cv‡i 

i³ MÖyc A IAIA, IAIO A b A I AB A I O 

i³ MÖyc B IBIB, IBIO B a B I AB B I O 
i³ MÖyc AB  IAIB A I B a ev b 

Df‡q 

Abycw¯’Z 

AB A, B, AB, O 

i³ MÖyc O IOIO 
A¨vw›U‡Rb 

Abycw¯’Z 

a I b 
Df‡q Dcw¯’Z 

A, B, AB, O O 

 

†imvm i³ MÖyc ev Rh i³ MÖyc (Rh or Rhesus Blood Group)- ‡imvm evb‡ii i³ wb‡q M‡elYvKv‡j 

j¨vÛ‡÷Bbvi Ges Gg.Gg IqvBbvi 1940 wLª÷v‡ã GKwU A¨vw›U‡Rb Avwe®‹vi K‡ib Ges †imvm evb‡ii 

(Macaca mulatta) bvgvbymv‡i GB A¨vw›U‡Rb‡K †imvm A¨vw›U‡Rb ev d¨v±i ev ms‡ÿ‡c Rh d¨v±i bv‡g AwfwnZ 

K‡ib| †imvm evb‡ii i³ wMwbwc‡Mi †`‡n cÖ‡ek Kiv‡j Rh Gw›U‡R‡bi cÖfv‡e †h A¨vw›UewW Drcbœ nq Zv †h 

†Kvb †imvm evb‡ii i‡³i †jvwnZ KwYKv¸‡jv‡K RU evwua‡q †`q| GB A¨vw›UewW mg„× wMwbwc‡Mi †miv‡gi mv‡_ 

gvby‡li †jvwnZ KwYKv wgwkÖZ Ki‡j †Kvb †Kvb e¨w³i KwYKv¸‡jv RU ‡eu‡a hvq| G‡Z cÖgvwYZ nq †h, †Kvb 

†Kvb gvby‡li †jvwnZ KwYKvq ‡imvm evb‡ii Abyiƒc Rh A¨vw›U‡Rb eZ©gvb| 

Rh Gw›U‡R‡bi Dcw¯’wZ ev Abycw¯’wZ we‡ePbv K‡i gvbyl‡K `yB fv‡M fvM Kiv n‡q‡Q, h_vµ‡g Rh cwRwUf 

(Rh+) I Rh †b‡MwUf (Rh-)| 

Rh d¨v±‡ii Kvi‡Y m„ó mgm¨v 
1| i³ mÂvj‡bi RwUjZv- ‡Kvb gvby‡li †`‡n ¯v̂fvweK fv‡e Rh A¨vw›UewW _v‡K bv, Z‡e GKRb Rh cwRwUf 

e¨w³i i³ †Kvb Kvi‡Y Rh wb‡MwUf gvby‡li †`‡n cÖ‡ek Ki‡j GB A¨vw›UewW Drcbœ nq| `vZv I MÖwnZvi g‡a¨ 

Av`vb-cÖ̀ v‡bi †ÿ‡Î GB A¨vw›U‡Rb-A¨vw›UewWi f~wgKv AZ¨šÍ ¸iæZ¡c~Y©| 

D`vniY¯îƒc, moK `~N©Ubvq AvnZ Ae¯’vq GKRb Rh ‡b‡MwUf e¨w³‡K mvgÄm¨c~Y© ABO MÖæ‡ci Rh cwRwUf 

e¨w³i i³ cÖ̀ vb Kiv n‡jv| hw` AvnZ e¨w³ BwZc~‡e© Avi †Kvbw`b Rh cwRwUf i³ MÖnY bv K‡i _v‡K Zvn‡j 

f‡qi KviY †bB| †Kbbv, Zvi ‡`‡n Rh A¨vw›UewW Abycw¯’Z| wKš‘ hw` H e¨w³‡K cieZ©xKv‡j cybivq Rh 

cwRwUf `vZvi i³ MÖnY Ki‡Z nq Zvn‡j Zvi †`‡n `vZvi i³ KwYKv¸‡jv RU †eu‡a hv‡e| KviY, cÖ_g evi i³ 

MÖn‡Yi d‡j MÖnxZvi †`‡n Rh A¨vw›UewW Drcbœ n‡qwQj| d‡j i³ MÖnxZvi g„Zz¨ NU‡Z cv‡i| Giƒc gvivZ¥K 

cwiYwZ Govevi Rb¨ mZK©Zvg~jK e¨e¯’v wn‡m‡e †Kvb Rh †b‡MwUf e¨w³ Rh cwRwUf `vZvi i³ cÖ̀ vb Kiv DwPZ 

bq| 

2| Mf©aviYRwbZ RwUjZv-Gwi‡_ªveøv‡÷vwmm wdUvwjm- wkï R‡b¥i †ÿ‡Î Rh d¨v±i AZ¨šÍ ¸iyZ¡c~Y©| Rxe‡b 

†Kv‡bvw`b Rh+
 i³ MÖnY bv Ki‡jI GKRb Rh-

 gwnjv hw` Rh+ 
cyiyl‡K we‡q K‡i Ges Rh+

 mšÍvb M‡f© aviY K‡i 

Z‡e H gwnjvi ‡`‡n Rh A¨vw›UewW Drcbœ n‡Z cv‡i| Z‡e cÖ_g evi Mf©aviY Kv‡j Rh A¨vw›UewW h‡_ó cwigv‡Y 

Drcvw`Z bv nIqvq wkïi †Kvb ÿwZ Ki‡Z cv‡i bv| wKš‘ cieZ©x Rh mšÍvb aviYKv‡j BwZc~‡e© gv‡qi cøvRgvq 

Drcvw`Z Rh A¨vw›UewW cøv‡m›Uvi gva¨‡g å~‡Yi ‡`‡n cÖ‡ek K‡i †jvwnZ KwYKv¸‡jv‡K bó K‡i †`q hvi cÖ‡Kvc 

mvaviY Mf©ve¯’vq †kl ch©v‡q AwaK| †jvwnZ KwYKvi fv½b ev wn‡gvjvBwmmRwbZ G i³víZvi †ivM‡K 

Gwi‡_ªveøv‡÷vwmm wdUvwjm bv‡g AwfwnZ Kiv nq| Gi d‡j aŸsmcÖvß KwYKv¸‡jv hvi hK…‡Zi i³evwnKv Aeiy× 

n‡q hvq Ges i‡³ cÖPzi cwigv‡Y wcË cÖ‡ek K‡i RwÛm Ae¯’vi m„wó K‡i| GKRb Rh-
 gwnjv cÖ_gevi Mf©avi‡Yi 

c~‡e© Rh+
 i³ MÖnY K‡i _vK‡j Ges Rh+

 mšÍvb M‡f© aviY Ki‡j cÖ_g mšÍvb mgfv‡e Gwi‡_ªveøv‡÷vwmm wdUvwjm 

†iv‡M AvµvšÍ n‡Z cv‡i|  
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wPÎ 11.6.1 t Rh+ 
cyiyl Ges Rh-  

gwnjvi weev‡ni d‡j mšÍvb-mšÍwZi Rh MÖyc| 

 

†imvm d¨v±iRwbZ RwUjZv cÖwZ‡iv‡ai Dcvq- wPwKrmv weÁv‡bi AMÖMwZi d‡j eZ©gv‡b Gw›U D bv‡g Gw›U‡imvm 

A¨vw›UewW Avwe®‹…Z n‡q‡Q| GB Gw›U D A¨vw›UewW †imvm †b‡MwUf gvZvi †`‡n mšÍvb R‡b¥i 72 NÈvi g‡a¨ 

B›Uªv‡fbvm Bb‡RKm‡bi gva¨‡g cÖ‡ek Kwi‡q wPwKrmv Kiv hvq| 

 

 

wkÿv_©xi KvR 

eY©vÜ cyiyl (XcY) I ¯v̂fvweK bvix (X+X+
) Gi g‡a¨ µ‡mi gva¨‡g 2q 

eska‡i eY©vÜ evnK Kb¨vi wR‡bvUvBc wb‡Pi Q‡K wjLyb|     

  

 

 

mvims‡ÿc 

†KvY †Kvl wZb ai‡bi hv‡`i cÖ‡Z¨KwU aib G‡KK we‡kl i‡Oi cÖwZ ms‡e`bkxj| †hgb- jvj, meyR I 

†e¸wb| †KvY †Kvl¸‡jv bv _vK‡j jvj I meyR eY© c„_Kfv‡e †Pbv hvq bv| GKwU wR‡bi cÖ”Qbœ A¨vwjj eY© 

ms‡e`x †Kvl MVb e¨vnZ K‡i| d‡j jvj-meyR eY©vÜZv †iv‡Mi m„wó nq| wn‡gvwdwjqv n‡jv eskMZfv‡e 

mÂviYkxj ev DËivwaKvi m~‡Î cÖvß GK cÖKvi i³ ZÂbNwUZ A¯v̂fvweKZv| AvµvšÍ e¨w³‡`i i³ ZÂb nq bv 

Ges ÿiYRwbZ Kvi‡Y AvµvšÍ e¨w³i g„Zz¨I n‡Z cv‡i| gvby‡li †m· (X) †µv‡gv‡mv‡g Aew¯’Z wn‡gvwdwjqv 

†iv‡Mi cÖ”Qbœ wRbwU ¯v̂fvweK A¨vwjj ÿZ¯’v‡b i³ ZÂ‡bi Rb¨ `vqx| cÖavbZ `yB ai‡bi wn‡gvwdwjqv †`Lv 

hvq| h_v- wn‡gvwdwjqv A Ges B| Wzwkbx gvmKzjvi wWm‡Uªvwd wkï‡`i GKwU we‡qvMvšÍK µgk ÿ‡q hvIqv 

†ivM| †ewki fvM †ÿ‡ÎB †Q‡jiv G‡Z AvµvšÍ nq| DMD Gi wRbwU †m· wj¼W cÖ”Qbœ wRb Ges X 
‡µv‡gv‡mv‡g cvIqv hvq| ‡µv‡gv‡mv‡gi GKB †jvKv‡m Aew¯’Z wZbwU A¨vwjwjK wRb Øviv gvby‡li i³MÖyc 

wbqwš¿Z| Rh Gw›U‡R‡bi Dcw¯’wZ ev Abycw¯’wZ we‡ePbv K‡i gvbyl‡K `yB fv‡M fvM Kiv n‡q‡Q, h_vµ‡g Rh 

cwRwUf (Rh+) I Rh †b‡MwUf (Rh-)| ‡Kvb gvby‡li †`‡n ¯v̂fvweK fv‡e Rh A¨vw›UewW _v‡K bv, Z‡e GKRb 

Rh cwRwUf e¨w³i i³ †Kvb Kvi‡Y Rh †b‡MwUf gvby‡li †`‡n cÖ‡ek Ki‡j G A¨vw›UewW Drcbœ nq| `vZv I 

MÖwnZvi g‡a¨ Av`vb-cÖ̀ v‡bi †ÿ‡Î GB A¨vw›U‡Rb-A¨vw›UewWi f~wgKv AZ¨šÍ ¸iyZ¡c~Y©| 

 

ewW 



cÖvwYweÁvb 

BDwbU GMv‡iv c„ôv-283 

 

 

cv‡VvËi g~j¨vqb-11.6 

 

eû wbe©vPwb cÖkœ 

1| jvewb eY©vÜ (XbXb
)| Zvi wcZv-gvZvi wR‡bvUvBc n‡e? 

K. XY  
I XbX L. XY 

I XbXb
 

M. XbY I XbXb
  N. XbY 

I XX 

2| i³ ZÂ‡bi Rb¨ d¨v±i-  
i. wdweª‡bv‡Rb  

ii. †cÖv‡_ªvw¤b̂  

iii. d¨v±i ix  

wb‡Pi †KvbwU mwVK? 

K. i I ii L. i I iii M. ii I iii N. i, ii I iii 
3| iæwg GKwU Kb¨v mšÍvb Rb¥ w`‡q‡Qb| R‡b¥i ci Kb¨vwU Amy¯’ nq| c‡i Wv³v‡ii civgk©µ‡g wewfbœ cixÿv 

wbixÿvq †jvwnZ KwYKvi fv½‡bi d‡j i³víZvi welqwU aiv c‡o| iæwgi mgm¨vi †ÿ‡Î †Kvb d¨v±iwU ¸iæZ¡c~Y©? 

K. Rh L. †cÖv‡_ªvw¤b̂   

M. d¨v±i ix N. wdweª‡bv‡Rb 
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 cvV-11.7   mgv‡jvPbvmn weeZ©‡bi gZev`mg~n 

 

 

D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 weeZ©b m¤ú‡K© ej‡Z cvi‡eb| 

 weeZ©‡bi gZev`mg~n e¨vL¨v Ki‡Z cvi‡eb| 

 weeZ©bev‡`i mgv‡jvPbvmg~n eY©bv Ki‡Z cvi‡eb| 

 weeZ©‡bi cÖgvYmg~n D‡jøL Ki‡Z cvi‡eb| 

 

 

 
cÖavb kã 

 weeZ©b, j¨vgvwK©Rg, WviDBwbRg, be¨-WviDBwbRg 

 

weeZ©b (Evolution)- weeZ©‡bi Aci bvg Awfe¨w³| weeZ©b ej‡Z mvaviYfv‡e eySvq †Kv‡bv wKQz 

weKwkZ nIqv, ax‡i ax‡i D‡b¥vwPZ nIqv| wekvj c„w_exi ey‡K eZ©gv‡b wewfbœ cÖKv‡ii ‡h mKj Dw™¢̀  I 

cÖvYxi mgv‡ivn †`Lv hvq Zviv BwZc~‡e© we`¨gvb mij cÖK…wZi Rxe †_‡K µgcwieZ©‡bi gva¨‡g D™¢~Z n‡q‡Q- G 

aviYv‡K ˆRe weeZ©b ev` (the theory of organic evolution) e‡j| 

AvaywbK weÁvbx‡`i aviYv Abyhvqx cÖvq 450 †KvwU ermi  c~‡e© m~‡h©i wew”Qbœ Ask n‡Z c„w_exi D™¢e N‡U| 

DrcwËi cÖ_g Ae¯’vq GwU GKwU R¡jšÍ AwMœwcÐ we‡kl wQj Ges Zvc wewKi‡Yi d‡j ax‡i ax‡i kxZj nq Ges 

Rjxq ev®ú n‡Z Nb †g‡Ni m„wó nq| †gN n‡Z e„wócv‡Zi d‡j Kvjµ‡g RjfvM¸‡jvi m„wó nq| †gNv”Qbœ GB 

Ae¯’vq nVvr m~‡h©i Av‡jv †c‡q cvwb‡Z we`¨gvb Aw·‡Rb, nvB‡Wªv‡Rb BZ¨vw` †gŠwjK Dcv`vb mswgwkÖZ n‡q 

AvKw¯§Kfv‡e †cÖv‡UvcøvR‡gi D™¢e nq| AvenvIqvi cwieZ©‡bi cieZ©x eQ‡i cwi‡e‡ki AviI cwieZ©‡bi d‡j 

Kvjµ‡g GB  †cÖv‡UvcøvRg n‡Z  cÖ_‡g GK‡Kvlx Dw™¢̀  I c‡i KZK¸‡jv Dw™¢‡`i †`n n‡Z wgD‡Ukb (mutation) 
Gi d‡j †K¬v‡ivwdj webó n‡q cÖvYxi D™¢e nq| µgvš̂‡q GK‡Kvlx Dw™¢̀  I cÖvYx eû‡Kvlx Dw™¢̀  I cÖvYx‡Z cwiYZ 

nq Ges G‡`i µgweKv‡ki d‡j wewfbœ cÖKv‡ii Dw™¢̀  I cÖvYxi D™¢e nq| 

c~e© †_‡K we`¨gvb Ggb GKwU mij Rxe cwi‡e‡ki mv‡_ AbyK~jZv iÿvK‡í axiMwZ‡Z mve©ÿwYKfv‡e ˆ`wnK 

cwieZ©b Avbq‡bi gva¨‡g bZzb Rx‡e iƒcvšÍwiZ nIqv‡K ˆRe weeZ©b (organic evolution) e‡j| 

weeZ©b Gi gZev`mg~n (The theories of evolution)- weeZ©b NU‡Q- GwU cÖgvY Kiv m¤¢e nB‡jI, wKfv‡e NU‡Q 

GB e¨vcv‡i gZ‡f` Av‡Q| weeZ©‡bi cÖwµqv m¤úwK©Z weeZ©bwe`M‡Yi e¨vL¨vmg~n‡KB weeZ©‡bi gZev` (the 
theories of organic evolution) e‡j| weeZ©‡bi gZev`¸‡jvi g‡a¨ D‡jøL¨‡hvM¨ n‡jv- 1. j¨vgvwK©Rg, 2. 

WviDBwbRg I 3. be¨ WviDBwbRg| 

1. j¨vgvwK©Rg (Lamarckism)- divmx cÖK…wZ weÁvbx Jcan Baptist Lamarck (1744-1829), 1809 wLª÷v‡ã 

wd‡jvmwdK RyjwRK (Philosophic Zoologique) MÖ‡š’ AwR©Z ˆewk‡ó¨i eskMwZ (theory of inheritance of 
acquired character) bvgK weeZ©b m¤úK©xZ gZev` cÖKvk K‡ib| 

j¨vgv‡K©i gZev‡`i g~j cÖwZcv`¨ welq n‡jv, cwi‡e‡ki cÖfv‡ei d‡jB weeZ©b msNwUZ n‡Z cv‡i| cwi‡e‡ki 

cÖfv‡e Rx‡ei ˆ`wnK MV‡bi cwieZ©b nq| Zvui g‡Z weeZ©b KwZcq ixwZ-bxwZ †g‡b P‡j| GB ixwZ-bxwZ¸‡jvB 

weeZ©‡bi µg I ˆewkó¨ wba©viY K‡i| j¨vgvK© Zvui weeZ©b Z‡Ë¡I G ixwZ-bxwZ¸‡jvB e¨vL¨v K‡i‡Qb| AvaywbK 

weÁvbx‡`i g‡a¨ Dodson, 1960 j¨vgv‡K©i GKRb wewkó mg_©K| Dodson j¨vgvK©ev`‡K PviwU m~‡Î e¨vL¨v 

K‡i‡Qb hv j¨vgvKx©q myÎ e‡jI cwiwPZ| 

m~Î 1t Rxe‡`n Ges †`‡ni cÖwZwU A½-cÖZ¨½ AvKv‡i µgewa©Z nIqvi GKwU jÿY me©̀ vB cwijwÿZ nq| 
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m~Î 2t Rxeb avi‡Yi cÖ‡qvR‡b †Kvb bZzb Pvwn`v Ges G Pvwn`vi d‡j Rxeb Af¨v‡mi †h cwieZ©b nq Zvi d‡jB 

bZzb cÖZ¨‡½i DrcwË nq| 

m~Î 3 t †Kvb GKwU A½ cÖwZwbqZ e¨eüZ n‡j Zv DbœZ Ges myMwVZ nq, wKš‘ e¨eüZ bv n‡j µgvš^‡q ÿqcÖvß 

n‡Z n‡Z Ae‡k‡l wejyß n‡q hvq| G myÎwU e¨envi I Ae¨env‡ii m~Î bv‡g cwiwPZ| 

m~Î 4t †Kvb GKwU Rx‡ei †`‡n DbœwZ ev ÿqcÖvwßi gva¨‡g †h mKj cwieZ©b mvwaZ nq Zv AwR©Z ˆewkó¨iƒ‡c 

A½xf~Z nq Ges cieZ©x cÖR‡b¥ (Generation) mÂvwiZ I weKwkZ nq| G m~ÎwU AwR©Z ˆewkó¨ mÂvi‡Yi m~Î 

(Law of inhertance of acquired character) bv‡g AwfwnZ| 

WWmb Av‡jvwPZ j¨vgvK©ev‡`i e¯Íms‡ÿc G †h, †Kv‡bv Rx‡ei †`‡n cwi‡e‡ki cÖfv‡e ev cÖvK…wZK AwfNv‡Zi 

d‡j †h iƒcvšÍi msNwUZ nq Zvnv cÖRb¥ n‡Z cÖRb¥ eskvbyµ‡g mÂvwiZ I weKwkZ n‡q bZzb cÖZ¨‡½ cwiYZ nq| 

wewfbœ Av‡jvPbv I mgv‡jvPbv nB‡Z cÖZxqgvb nq †h, j¨vgv‡K©i  wØZxq I Z…Zxq m~‡Î wKQzUv mZ¨ wbwnZ Av‡Q| 

D`vniY¯îƒc, Ae¨enviRwbZ wejywßi D`vniY cvIqv hvq mv‡ci  Dcv‡½ hv M‡Z© cÖ‡e‡ki mgq f~wgi mv‡_ Nl©Y 

Ges `xN© w`‡bi Ae¨env‡ii d‡j Kvjµ‡g wejyß n‡q‡Q| DU cvwLi c~e© cyiæ‡liv Do‡Z cvi‡Zv wKšÍy eskvYyµ‡g 

`xN©w`b Wvbv e¨envi bv Kivi d‡j Zv wbw®Œq A‡½ cwiYZ n‡q‡Q| 

cÖwZwbqZ e¨env‡ii d‡j A½ DbœZ I myMwVZ nq| †hgb- Kg©Kvi, e¨vqvgwe`, †`Šowe` cÖf…wZ gvby‡li ‡cwk Lye 

myMwVZ| j¨vgvK© g‡b K‡ib †h, cÖvPxbKv‡j wRiv‡di mvg‡bi cv I MÖxev j¤̂v wQj bv| cieZ©x Kv‡j e¨envwiK  

cÖ‡qvR‡b wRiv‡di cv I MÖxev cÖjw¤Ẑ n‡q‡Q| ¯’jfv‡M PviY‡hvM¨ f~wgi Afve Abyf~Z nIqvq wRiv‡di nwiYvK…wZ 

c~e© cyiæ‡liv Mv‡Qi cvZv fÿY Ki‡Z Avi¤¢ K‡i| Gi Rb¨ Zv‡`i mvg‡bi cv‡q fi w`‡Z Ges MÖxev D‡Ëvjb 

Ki‡Z  n‡Zv| µgvš̂‡q e„ÿ kxl©w¯’Z cvZv¸‡jv fÿ‡Yi Rb¨ AMÖ cv‡qi AwaK e¨envi Ges MÖxev D‡Ëvjb I 

cÖmvi‡Yi d‡j eskvbyµ‡g cÖjw¤Ẑ n‡Z n‡Z Giv eZ©gvb iƒc aviY K‡i‡Q| 

 

2. WviDBwbRg (Darwinism)- Bs‡iR cÖK…wZwe` Pvj©m ievU© WiBDb (1809-1822) 1831 wLª÷v‡ã c„w_ex 

cÖ̀ wÿYiZ HMS Beagle Rvnv‡R cªK…wZwe‡`i A‰eZwbK PvKwi wb‡q †Kc, WvwÛ, AvUjvw›UK ØxccyÄ, ZvwnwZ, 

wbDwRj¨vÛ, A‡÷ªwjqv, Zvmgvwbqv gvjØxc, gwimvm, †m›U †n‡jbv, eªvwRj, M¨vjvc¨v‡Mvm ØxccyÄ cÖf…wZ ¯’v‡b cvuP 

eQi (27 wW‡m¤î 1831 †_‡K 2 A‡±vei 1836) Kvje¨vcx ågY †k‡l ˆRe weeZ©b Ges cÖvYxmg~‡ni †fZi mv`„k¨ 

I m¤úK© wel‡q wewfbœ DcvË msMªn K‡ib| cieZ©x cÖvq 15 eQi wZwb Gme DcvË wb‡q M‡elYv K‡ib| G mg‡qB 

g¨vj_vm Gi RbmsL¨v m¤úKx©Z cÖeÜ cvV K‡i cÖvK…wZK msNvZ wKfv‡e cÖvYxmg~‡ni ¯’vwqZ¡‡K wbqš¿Y K‡i wZwb †m 

m¤^‡Ü AewnZ nb| GiB GK ch©v‡q 1858 wLª÷v‡ã Avj‡d«W iv‡mj Iqv‡jm (1823-1913) WviBDb Gi mv‡_ 

Awfbœ gZ cÖKvk K‡ib| AZtci wRIjwR÷ jv‡qj I Dw™¢̀ we` ûKvi eÜzØ‡qi civgk© Abyhvqx 1858 wLª÷v‡ã 

1jv RyjvB cÖvK…wZK wbe©vPb Øviv cÖRvwZi DrcwË bvgK gZev`wU jÛ‡bi wjwbqvb †mvmvBwUi mfvq cÖKvk K‡ib| 

WviDB‡bi ZË¡ ev WviDBb Iqv‡jm ZË¡ cÖvK…wZK wbe©vPb ZË¡ bv‡g cwiwPZ| Rywjqvb nv·‡j Gi g‡Z GB ZË¡ 

wZbwU ch©‡eÿY I `yBwU wm×v‡šÍi Dci wfwË K‡i cÖwZwôZ| Iqv‡jm Gi e¨vL¨vbymv‡i G ZË¡ I wm×všÍ̧ ‡jv 

wb¤œiƒc- 

ch©‡eÿY 1 

R¨vwgwZK nv‡i RbmsL¨vi e„w× 

ch©‡eÿY 2 

Rxwe‡Zi msL¨v †gvUvgywU AcwiewZ©Z 

 

wm×všÍ 1 

Rxeb avi‡Yi Rb¨ msMÖvg  

ch©‡eÿY 3 

Awf‡hvRbRvZ cÖKiY I eskvbyµwgK weKvk 

 

wm×všÍ 1 

Rxeb avi‡Yi Rb¨ msMÖvg 

 

wm×všÍ 2 

†hvM¨Z‡gi DaŸ©Zb ev 

cÖvK…wZK wbe©vPb 
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wm×všÍ 2 

‡hvM¨Z‡gi D×Z©b ev 

cÖvK…wZK wbevP©b 

 

AcÖwZ‡iva¨ avivevwnK cwieZ©b 

 

 

WviDBb-Iqv‡jm Z‡Ë¡i cÖwZcv`¨ welq¸‡jv wb‡¤œ ms‡ÿ‡c Av‡jvPbv Kiv n‡jv- 

1| AZ¨waK esk e„w×i nvi (Prodigality of production)- cÖ‡Z¨K Rx‡e R¨vwgwZK nv‡i esk e„w×i GKUv cÖeYZv 

†`Lv hvq| GK‡Kvlx Rxe c¨viv‡gwmqvg eQ‡i cÖvq 600 evi Rbb Kvh© m¤úbœ K‡i| GB ÿz`ª c¨viv‡gwmqvg Gi 

mKj eskai †eu‡P _vK‡j c„w_ex f‡i †hZ| WviDBb wnmve K‡i †`wL‡q‡Qb †h, cÖwZ †Rvov nvwZ `¤úwZ hviv 90 

erm‡ii RxebKv‡j GKwU K‡i gvÎ 6 evi ev”Pv †`q, hw` me¸‡jv ev”Pv †eu‡P _vK‡Zv Ges cÖwZwU ¯¿x kveK †eu‡P 

†_‡K Abyiƒcfv‡e esk e„w× Ki‡Zv Z‡e 750 eQ‡i cÖvq 1 †KvwU 90 jÿ nvwZ  n‡Zv| wKšÍy Zv nqbv| cÖRvwZi 

msL¨v †gvUvgywU AcwiewZ©Z _v‡K| 

2| ¯’vb I Lv‡`¨i mxgve×Zv (Limitation of Food and Space)- ‡h nv‡i Rxe Drcbœ nq †m Abycv‡Z c„w_ex‡Z 

¯’vb I Lv`¨ †bB| G Ae¯’vq aviY ÿgZvi AwZwi³ Rxe DrLvZ Ki‡Z GKvwaK cÖfve weRwoZ n‡q c‡o| 

3| Rxeb avi‡Yi Rb¨ msMÖvg (Struggle for existence)-  aviY ÿgZvi †P‡q †ewk Rxe Drcbœ nIqvq Aw¯ÍZ¡ 

eRvq ivLvi wbwg‡Ë Lv`¨, ¯’vb  cÖf…wZi Rb¨ msMÖvg Awbevh© n‡q D‡V| G msMÖvg wZb ai‡bi| h_v- K. 

AšÍ:cÖRvwZK msMÖvg (Intraspecific struggle): GKB cÖRvwZi Rx‡ei g‡a¨ Lv`¨, AvkÖq, cÖRbb, f~wg BZ¨vw`i Rb¨ 

msMÖvg‡KB AšÍtcÖRvwZK msMÖvg e‡j| L. AvšÍtcÖRvwZK msMÖvg (Interspecific struggle): wfbœ wfbœ cÖRvwZi Rx‡ei 

g‡a¨ msMÖvg‡K eySvq| GB msMÖv‡g m¤úK©wU mvaviYZ Lv`¨ I Lv`‡Ki g‡a¨ weivRgvb| M. cwi‡ekMZ msMÖvg 

(Environmental stuggle)- Rx‡ei Aw¯ÍZ¡ iÿvi Rb¨ cwi‡e‡ki mv‡_ (†hgb- Liv, cøveb, kxZ, So, e„wó cÖf…wZ) 

msMÖvg‡K eySvq| 

4| cÖKiY (Variation)- c„w_ex‡Z †Kvb `yBwU Rxe ûeû GKiƒc bq| GKB cÖRvwZi Rx‡ei g‡a¨, GgbwK GKB 

wcZv-gvZvi mšÍvb-mšÍwZi g‡a¨ cÖKiY ev †f` †`Lv hvq| cÖRb‡bi gva¨‡g GB cÖKiY mšÍvb-mšÍwZ‡Z mÂvwiZ 

nq| A_©vr msMÖv‡gi d‡j Awf‡hvRbRvZ cÖKiY eskvYyµ‡g cwiPvwjZ n‡q Ae‡k‡l Rx‡ei ˆewkó¨iƒ‡c cªwZôv 

jvf K‡i| WviDB‡bi g‡Z mvgvb¨ avivevwnK cÖKiYB wfbœ wfbœ Rxe DrcwËi Rb¨ `vqx| 

5| cÖvK…wZK wbe©vPb ev †hvM¨Z‡gi D×©Zb (Natural Selection or Survival of the Fittest)- WviDB‡bi g‡Z 

Rxeb avi‡Yi msMÖv‡g †Kej †mB Rxe mvdj¨ jvf K‡i hv‡`i †`‡n msMÖv‡gi c‡ÿ AbyK~‡j Ges AwaKZi I m½Z 

mvgÄm¨c~Y© Awf‡hvRb ev cÖKiY _v‡K| †h mKj Rx‡ei Awf‡hvRb ev cÖKiY msMÖvg DËi‡Yi Dc‡hvMx b‡n Zviv 

c„w_ex n‡Z wejxb n‡q hvq| WviDBb G‡K cÖvK…wZK wbe©vPb (natural selection) e‡j AwfwnZ K‡i‡Qb| Herbert 
Spencer G‡K †hvM¨Z‡gi D×©Zb (survival of the fittest) wn‡m‡e A¨vLvwqZ K‡i‡Qb| 

6| DËijwä I bZzb cÖRvwZi DrcwË (Inheritance and Origin of New Species)- myweavRbK cÖKiYmg~n 

cÖvK…wZK wbe©vP‡b DËx©Y n‡q Zviv mšÍvb-mšÍwZ‡Z mÂvwiZ nq| mšÍvb-mšÍwZi Av‡iv cÖKi‡Yi d‡j Rby †_‡K 

Rby‡Z µgvš̂‡q Rx‡ei ˆewk‡ó¨i iƒcvšÍi N‡U| Gfv‡e A‡bK Rbyi ci mvgvb¨ cÖKiY¸‡jv mwÂZ I cÖwZwôZ n‡q 

bZzb ˆewkó¨iƒ‡c †`Lv hvq| d‡j bZzb cÖRvwZi D™¢e nq| 

weeZ©‡bi mgv‡jvPbvmg~n- G‡K `ywU fv‡M eY©bv Kiv hvq| h_v- 1| j¨vgvwK©Rg gZev‡`i mgv‡jvPbv I 2| 

WviDBwbRg gZev‡`i mgv‡jvPbv| 

j¨vgvwK©Rg gZev‡`i mgv‡jvPbv-  j¨vgv‡K©i mgKvjxb A‡b‡Ki mvgwqK ¯x̂K…wZ †c‡jI G gZev` weÁvbx gn‡j 

A‡bK Kvi‡Y mg_©b‡hvM¨ nqwb| †hgb- j¨vgv‡K©i e¨envi I Ae¨envi ZË¡wU mZ¨ bq| KviY- wkiv I agwb 

wm×všÍ 2 

bZzb cÖRvwZi DrcwË 
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µgvMZ e¨eüZ n‡jI G‡`i AvKvi I AvqZb KL‡bvB e„w× cvq bv, Avevi e¨env‡ii d‡j †Kv‡bv A‡½i e„w× 

nq‡Zv n‡Z cv‡i| wKš‘ µgvMZ e¨env‡ii d‡j †Kv‡bv A‡½i wbw®ŒqZv wKsev Aejywßi NUbvI weij bq, AwR©Z 

¸‡Yi eskvbyµg mg_©b‡hvM¨ bq| †jR KvUv KzKz‡ii ev”Pv Rb¥m~‡Î KL‡bvB †jRwenxb nq bv| Afve †eva I 

`iKv‡ii ZvwM‡` A½ m„wói aviYv mg_©‡hvM¨ bq| AvKv‡k Doevi AvKv•ÿvq †Kv‡bv gvby‡li g‡b cvwLi b¨vq 

Wvbvi Rb¨ Afve †eva gvby‡li †`‡n KL‡bv Wvbv MRv‡e bv| Bw›`ªq m„wói c~‡e© †Kv‡bv Bw›`ª‡qi Rb¨ Afve Abyf‚Z 

nIqvi K_v KíbvI Kiv hvq bv| j¨vgvK© aviYv Ki‡Zb wµqvi d‡jB †Kv‡bv A‡½i m„wó nq wKš‘ A½ bv _vK‡j 

Zvi wµqvi cÖkœ AevšÍi| 

WviDBwbRg gZev‡`i mgv‡jvPbv- weeZ©‡bi †ÿ‡Î WviDB‡bi gZev` wbtm‡›`‡n GKwU hyMvšÍKvix mvov RvMv‡bv 

Ae`vb| wek¦e¨vcx mgw_©Z n‡jI gZev`wU me©Rb ¯x̂K…Z bq| KviY- G gZev‡` †hgb KZK¸‡jv ‡hŠw³K I 

cÖksmbxq w`K i‡q‡Q †Zgb KZK¸‡jv A‡hŠw³K w`KI i‡q‡Q| wb‡¤œ †hŠw³K I A‡hŠw³K w`K¸‡jv ms‡ÿ‡c Zz‡j 

aiv n‡jv- 

†hŠw³K w`K 

 WviDBb gZev‡`i g~j e³e¨¸‡jv A‡bKvs‡kB ev¯Íe I †hŠw³K| 

 weeZ©‡bi e¨vL¨v cÖm‡½ GLb ch©šÍ †h mKj cÖgvY cvIqv †M‡Q Zv WviDBbev‡`i mgv_©K| 

 AZx‡Zi A‡bK e„n`vKvi Rxe Rxeb msMÖv‡g e¨³ n‡q cÖK…wZ †_‡K wejyß n‡q‡Q| 

 Awf‡hvR‡b e¨_© A‡bK cÖvYx I Dw™¢‡`i wejywß WviDBbev‡`i c‡ÿ K_v e‡j| 

 cÖK…wZ‡Z GKB cÖRvwZi `ywU Rxe ûeû GK iKg bq| GwU cÖK…wZ‡Z cÖKi‡Yi Dcw¯’wZ cÖgvY †`q| 

A‡hŠw³K w`K 

 Rxeb msMÖv‡g †hvM¨Z‡gi R‡qi K_v ejv n‡q‡Q wKš‘ wKfv‡e Dchy³ cÖKi‡Yi D™¢e nq Zv ejv nqwb| 

 RxeRM‡Zi mKj wbe©vPb cÖvK…wZK wbe©vPb bq|  

 cÖvK…wZK wbe©vPb †Kv‡bv Rxe‡`‡n wbw¯Œq A‡½i Dcw¯’wZ e¨vL¨v Ki‡Z AcviM| 

 WviDBb †h‡Kv‡bv ai‡bi cÖKiY ev cwie„wË‡K eskMZ g‡b Ki‡Zb| wKš‘ Avgiv Rvwb †Kej Rbb 

†Kv‡li msMwVZ cÖKiY¸‡jvB eskvbymiY‡hvM¨| 

 GKB cÖRvwZi wewfbœ m`‡m¨i g‡a¨ †h mvgvb¨ cv_©K¨ †`Lv hvq Zvi wfwË‡Z bZzb cÖRvwZ m„wói m¤¢vebv 

LyeB Kg| 

3. be¨-WviDBbev` (Neo-Dawinism) 
be¨-WviDBbev` e¯‘Z WviDBbev‡`i AvaywbK iƒc‡iLv (modern systhesis)| ejv hvq †g‡Ûwjq †R‡bwU· Gi 

mv‡_ cÖvK…wZK wbe©vPb Gi bZzb ms‡køl, cÖvK-‡g‡Ûwjq hy‡M hv wQj GKwU wgkÖ cÖwµqv| 

WviDBb Zvui weL¨vZ cÖvK…wZK wbe©vPb gZev‡`i bZzb cÖRvwZi DrcwË wel‡q †h e¨vLv †`b Zv h‡_ó g‡b nqwb eis 

G e¨vL¨v wb‡q WviDBb mgv‡jvPbvi gy‡L c‡ob| A‡bK weÁvbx g‡b K‡ib, cÖvK…wZK wbe©vPb wµqvkxj m‡›`n †bB 

wKšÍy wKfv‡e bZzb ˆewkó¨ ev bZzb cÖRvwZi D™¢e nq WviDBbev‡` Zvi DËi †bB| Gi Rb¨ Aek¨ WviDBb‡K `vqx 

Kiv hvq bv| KviY, Rx‡ei cÖKiY (variation) wKfv‡e nq WviDBb hy‡M †m Z_¨ Rvbv wQj bv| 

‡g‡Ûwjqvb ‡R‡bwU· cÖeZ©‡bi d‡j Rvbv hvq, Rx‡ei eskMZ ˆewk‡ó¨i AvKw¯§K eskvYym„wZ‡hvM¨ cwieZ©b ev 

cwie¨w³ (mutation) B n‡jv bZyb cÖRvwZ m„wói KvuPvgvj hv GLb ¯Ẑtwm× e‡j cwiMwYZ| ZvB WviDB‡bi GB 

mgm¨v‡K wb‡q RR© †ivgv‡bm (Geogre Romanes)  be¨ WviDBbev` bvgKiY K‡ib| Rx‡ei eskvYym„wZ‡hvM¨ 

cwieZ©‡bi g~j †K›`ªwe›`y n‡jv Rxe‡Kv‡li ga¨w¯’Z wWGbG AYy (DNA molecule)| Aek¨ †ek Av‡MB weÁvbxiv 

GB g¨vwRK AYywUi m¤ú‡K© aviYv †c‡q hvb| Rvbv hvq †h, DNA n‡jv eskMZ ˆewk‡ó¨i g~j Avavi| DNA  
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eskvYyµ‡g Rxe‡`‡n mÂvwiZ n‡Z n‡Z gv‡S gv‡S f~j gy`ªY (mis-copying)  K‡i †d‡j hvi Rb¨ m„wó nq 

cwie¨w³ (mutation)  Ges Rb¥ †bq bZzb wRb Ges bZzb cÖRvwZ| e¯‘Z GwUB n‡”Q cÖRvwZi DrcwË (origin of 
species)  Gi aviYv| 

AMv÷ fvBRg¨vb (August Weismann) Gi ‡bZ„‡Z¡ GK`j weÁvbx WviD‡bi cÖvK…wZK wbe©vPb gZev`‡K bZzb 

gvÎv w`‡q be¨-WviDBbev`‡K GwM‡q †bb| be¨-WviDBbev‡`i g‡Z †h cÖwµqvq ÿz`ª cwieZ©b¸‡jv 

(microevolution) N‡U, †mB GKB cÖwµqvq e„nr cwieZ©b¸‡jvI N‡U| GLv‡b ejv nq weeZ©b GKwU ˆ`e cÖwµqv hv 

ˆ`evr NUbv| AvKw¯§Kfv‡e DNA - Gi GK ev GKvwaK wbDwK¬IUvBW Gi g‡a¨ cwieZ©b Øviv †QvU ev eo cwieZ©b 

(macroevolution) Gi m„wó nq| eo cwieZ©b N‡U wiKw¤^‡bmb ev †R‡bwUK mswgkÖ‡Yi Kvi‡Y| GB `yB cÖwµqv 

wgD‡Umb Ges wiKw¤‡̂bmb Gi hyMcr mswgkÖ‡Yi bZzb ˆewk‡ó¨i D™¢e nq Ges bZzb cÖRvwZi m„wó nq| 

weeZ©‡bi †KŠkjMZ e¨vL¨v‡K P~ovšÍ iƒc †`b nv·‡j, wdkvi, WeRvbw¯‹, ivBU, gvqvi, wm¤úmb I †÷webm| G‡`i 

M‡elYv jä ZË¡ Ges Z_¨ eZ©gv‡b wgkÖ ZË¡ (synthetic theory) bv‡g cÖwZôv †c‡q‡Q| be¨-WviDBbev` g~jZ GB 

Z‡Ë¡i DËim~ix| 

weeZ©b Gi cÖgvYmg~n (Evidences of Evolution)- weeZ©‡bi ¯ĉ‡ÿ ¯̂vÿ¨ ev Z_¨ ev cÖgvY AdzišÍ| Gi g‡a¨ 

D‡jøL‡hvM¨ cÖgvY¸‡jv n‡jv- 1| A½ms¯’vwbK cÖgvY, 2| åƒYZË¡xq cÖgvY, 3| Rxevk¥MZ cÖgvY, 4| ‡fŠ‡MvwjK 

cÖgvY, 5| kvixie„Ëxq cÖgvY, 6| †kÖwYweb¨vmMZ cÖgvY, 7| cixÿvg~jK cÖgvY, 8| wRb ZË¡xq cÖgvY I 9| 

Awf‡hvRbNwZZ cÖgvY| G‡`i m¤ú‡K© ms‡ÿ‡c wb‡¤œ Av‡jvPbv Kiv n‡jv- 

1| A½ms¯’vwbK cÖgvY (Morphological evidence)- Rxe‡`‡ni wewfbœ A½-Zš¿ Øviv weeZ©‡bi ¯ĉ‡ÿ cÖgv‡Yi 

e¨vL¨v`vb‡K A½ms¯’vwbK cÖgvY e‡j| A½ms¯’vwbK cÖgvY‡K wewfbœfv‡e fvM Kiv hvq| h_v- 

K. Zzjbvg~jK A½ms¯’vwbK cÖgvY- `yBwU Rx‡ei g‡a¨ Aew¯’Z GKB ai‡bi A‡½i cv_©K¨¸‡jv D‡jøL K‡i weeZ©‡bi 

aviv wb‡`©k Kiv‡K Zzjbvg~jK A½ms¯’vwbK cÖgvY e‡j| †giæ`Ðx cÖvYxK~‡j Giƒc A‡bK A‡½i Ae¯’vb †`Lv hvq| 

aiv hvK, gvQ, e¨vO Ges wMwbwcM wZbwU †giæ`Ðx cÖvYx| weeZ©bwe`‡`i aviYv GB wZbwU cÖvYxi g‡a¨ me©v‡cÿv 

Avw` Ges weeZ©b Øviv Kv‡ji cwieZ©‡b gvQ †_‡K e¨vO Ges wMwbwcM m„wó n‡q‡Q| GB weeZ©‡bi cÖgvY G‡`i 

KZK¸‡jv A‡½i Zzjbvg~jK Av‡jvPbv n‡Z cvIqv hvq| gv‡Qi ürwc‡Ð gvÎ `yBwU cÖ‡Kvô (1 AwiKj Ges 1 

‡fw›UªKj) Av‡Q | GwU weeZ©‡bi Øviv e¨v‡O m„wó K‡i‡Q wZb cÖ‡Kvô wewkó ürwcÛ (2 AwiKj Ges 1 †fw›UKj)| 

GiB weeZ©‡b wMwbwcwM ‰Zwi n‡q‡Q Pvi cÖ‡Kvôwewkwó ürwcÛ (2 AwiKj Ges 2 †fw›UªKj)| 

L. mgms¯’ I Amgms¯’ A½wfwËK cÖgvY- DrcwËi w`K ‡_‡K GKB ai‡bi wKšÍy Kvh©MZfv‡e c„_K Giƒc A½‡K 

mgms¯’ (homologous) A½ e‡j| cvwLi Wvbv, Miæi AMÖc` Ges gvby‡li nvZ GKBfv‡e Drcbœ n‡q‡Q| 

Dcv½¸‡jv‡Z wnD‡givm, †iwWIAvjbv we`¨gvb| wKš‘ Kv‡Ri ZviZ‡g¨i Kvi‡Y G‡`i evwn¨K AvK…wZ wfbœ n‡q‡Q| 

GwU weeZ©‡bi Rb¨B n‡q‡Q| Giƒc weeZ©b‡K †K›`ªvcmvix (divergent) weeZ©b e‡j| 

DrcwËMZfv‡e wfbœ wKš‘ GKB ai‡bi KvR m¤úv`b K‡i Ggb A½‡K Amgms¯’ A½ (Analogous organ) e‡j| 

†Zjv‡cvKv I cvwLi Wvbv Giƒc ỳwU A½| A½Ø‡qi g‡a¨ DrcwËMZ †Kvb mvgÄm¨ †bB Z‡e Dfq A½B GKB 

ai‡bi Kvh© m¤úv`b K‡i| Giƒc weeZ©b‡K †K›`ªvwfgyLx weeZ©b (convergent evolution) e‡j| 

M. wbw®Œq A½vejx Øviv cÖgvY- Avw` cÖvYx‡Z wQj A_ev GLbI Av‡Q, wKšÍy Zv †_‡K D™¢‚Z DbœZ cÖvYxK~‡j Ajywßi 

gy‡L wbw®Œq A½ wn‡m‡e GL‡bv weeZ©‡bi ¯v̂ÿx  enb K‡i Giƒc A½‡K jyßcÖvq ev wbw®Œq A½ (vestigial organ) 
e‡j| GKgvÎ gvbe †`‡nB  cÖvq `yB kZvwaK wbw®Œq A½ we`¨gvb| GB A½¸‡jv GK mgq Avw` cÖvYx‡Z mwµq 

wQj| gvby‡li Kv‡bi †cwk, A¨v‡cwÛ·, cy”Q-‡`kxq K‡kiæKv ev Kw°· Giƒc K‡qKwU wbw®Œq A½| wMwbwcM, Miy 

BZ¨vw` ¯Íb¨cvqx  cÖvYx‡Z G‡`i mwµq f~wgKv GL‡bv `„ó nq| Miy Gi Kvb bvov‡Z cv‡i wKšÍy gvbyl Zv cv‡i bv| 

†j‡Ri K‡kiyKv¸‡jv GKwÎZ n‡q †QvU Aw¯’ wcÐ ev Kw°· wn‡m‡e †giy`‡Ði cðvr cÖv‡šÍ GL‡bv Ae¯’vb  Ki‡Q| 

cwi‡ekMZ Kvi‡Y gvby‡l GB mKj A½vejx cÖ‡qvR‡b bv Avmvq weeZ©b Øviv wbw®Œq A‡½ iƒcvšÍwiZ nBqv‡Q| 



cÖvwYweÁvb 

BDwbU GMv‡iv c„ôv-289 

2| å~YZË¡xq cÖgvY (Embryological evidence)- wW‡gi c`v©i wfZ‡i A_ev gvZ…M‡f© hZw`b GKwU wbw®Œq wWg 

e„w× cvq ZZw`b cÖvYxi H AcwiYZ Ae¯’v‡K å~Y e‡j| å~‡Yi GK‡Kvlx ev Avw` Ae¯’v‡K RvB‡MvU e‡j| eû‡Kvlx 

cÖ_g Ae¯’v‡K giyjv, GK¯Íix dvucv Ae¯’v‡K eøv÷zjv Ges wØ¯Íix Ae¯’v‡K M¨v÷ªyjv e‡j| weÁvbx †n‡Kj (Haekal, 
1966) g‡b K‡ib hw` GKwU cÖvYx Aci †Kvb GKwU cÖvYx n‡Z D™¢e n‡q _v‡K, Z‡e D™¢~Z cÖvYxwU Gi å~‡Yi 

wecwiYwZ‡Z Avw` cÖvYxi cwiYZ Ae¯’vi ˆewkó¨¸‡jv cybive„wË Ki‡e| mswÿßfv‡e ejv hvq- e¨w³Rwb RvwZRwbi 

ˆewkó¨ cybive„wË K‡i (ontogeny ecapitulates phylogeny)| G‡K †n‡Kj Gi cybive„wËev` (theory of 
recapitulation of Haeekal) e‡j| D`vniY¯îƒc, hw` gvQ RvZxq cÖvYx n‡Z gvby‡li D™¢e n‡q _v‡K Z‡e gvby‡li 

åƒY Ae¯’vq cwiYZ gv‡Qi AvK…wZ †`Lv w`‡e| ïay gvbylB bq, mKj †giy`Ðx cÖvYxB nB‡Z D™¢e n‡q‡Q å~‡Yi 

ch©vq¸‡jv Zvi mvÿ¨ enb K‡i| mKj †giy`Ðx cÖvYx‡Z RvB‡MvU A_©vr GK‡Kvlx cÖvYxi  Ae¯’v giyjv ev fjf· 

Ae¯’v , eøv÷zjv ev cwi‡div c‡e©i  cÖvYxi Ae¯’v, M¨v÷ªyjv ev wbWvwiqv c‡e©i cÖvYxi Ae¯’v we`¨gvb| †giy`Ðx cÖvYx 

wb¤œ̄ Í‡ii wewfbœ c‡e©i cÖvYx n‡Z ch©vqµ‡g hw` weeZ©b Øviv D™¢~Z bv n‡Zv Z‡e G‡`i å~Y Ae¯’vq KL‡bvB H 

ch©vq¸‡jvi cybive„wË NU‡Zv bv| mKj cÖvYxi åƒ‡Yi cÖ_g Ae¯’v cÖvq GKB ai‡bi| wKšÍy cwiYZ cÖvYx¸‡jv †KDB 

Kv‡iv mv‡_ AvK…wZMZ mv`„k¨ enb K‡i bv| G‡ZI cÖgvY nq †h, H mKj cÖvYx g~jZ GKB Avw` cÖvYx n‡Z m„ó| 

weeZ©‡bi Rb¨ Giv cieZ©x‡Z wfbœiƒc aviY K‡i‡Q| fb-‡eqvi (Von Bare) me©cÖ_g åƒ‡Yi g‡a¨ GB mv`„k¨ jÿ 

K‡ib| 

3| †fŠ‡MvwjK we¯ÍviMZ cÖgvY (Evidence from geographical distribution)- Dw™¢̀  I cÖvYxi †fŠ‡MvwjK we¯Ívi 

weeZ©b msNU‡bi mvÿ¨ enb K‡i| c„w_exi wewfbœ gnv‡`‡ki bvbv cÖKvi Dw™¢̀  I cÖvYxi g‡a¨ mv`„k¨ I ˆemv`„k¨ 

DfqB cwijwÿZ nq| weeZ©bwe`MY G‡K ˆRe Awfe¨w³i cÖgvY wn‡m‡e Dc¯’vcb K‡i‡Qb| weeZ©bwe`MY g‡b 

K‡ib †h, c„w_exi eZ©gvb gnv‡`k¸‡jv cÖ_‡g GKwU GKK ev Awew”Qbœ f~LÐ wQj| c‡i my`xN©Kv‡ji ˆbmwM©K 

cwieZ©‡bi gva¨‡g Awew”Qbœ f~LÐ wew”Qbœ n‡q gnv‡`kmg~‡ni m„wó K‡i‡Q| m¤¢eZt cÖ_‡g c„w_exi me©Î GKB 

cwi‡e‡k Dw™¢̀  I cÖvYxmg~n Abyiƒc wQj| wKšÍy cieZ©xKv‡j cwieZ©‡bi d‡j eZ©gvb c„w_exi wewfbœ gnv‡`‡k wewfbœ 

cÖKvi Rxe †`Lv hvq| f~ZvwË¡K Z_¨ wb‡`©k K‡i †h, GKKv‡j A‡÷ªwjqv `wÿY Av‡gwiKvi mv‡_ hy³ wQj| wKšÍy 

A‡÷ªwjqvq Ggb wKQz  cÖvYx †`Lv hvq hv `wÿY Av‡gwiKvi eªvwR‡j †`Lv hvq bv| Gi m¤¢ve¨ KviY GB †h, wew”Qbœ 

nIqvi ci `yBwU gnv‡`‡k f~-ZvwË¡K cwieZ©‡bi d‡j cwi‡e‡ki cwieZ©b nq Ges Ae¯’vi cwieZ©‡bi mv‡_ mv‡_ 

Rx‡ei MVb cÖK…wZiI iƒcvšÍi nq| Avevi A‡÷ªwjqv I `wÿY Av‡gwiKvi ÔgvimywcqvjÕ ev K¨v½viyRvZxq cÖvYx¸‡jv 

g~jZt Abyiƒc wKšÍy †fŠ‡MvwjK cÖwZeÜKZvi Kvi‡Y Giv ¯K̂xq ˆewkó¨gwÐZ n‡q‡Q| G †_‡K Abygvb Kiv nq †h, 

Dfq gnv‡`‡ki gvimywcqvj¸‡jv GKB c~e© cyiyl †_‡K D™¢~Z n‡q‡Q| 

4| kvixie„Ëxq cÖgvYmg~n (Physiological evidence)- wewfbœ cÖvYxi i³ Ges `vbv (blood crystal)  cixÿv K‡i 

G‡`i ci¯úi m¤úK© wbiƒcY Kiv hvq| †hgb- gvbyl I wk¤úvÄxi i‡³ Abyiƒc wn‡gv‡Møvweb `vbv †`Lv hvq| G‡`i 

wn‡gv‡Møvweb `vbv¸‡jv KzKzi I A‡k¦i wn‡gv‡Møvweb `vbv †_‡K wfbœ ai‡bi| AMœ̈ vkq n‡Z wUªcwmb bvgK GK cÖKvi 

GbRvBg wbtm„Z nq| gvbyl I evb‡ii wUªcwmb Abyiƒc| GwU evb‡ii mv‡_ gvby‡li wbweo m¤ú‡K©i cwiPvqK| wfbœ 

ai‡bi cÖvYxi wfZi GBiƒc †hvMm~Î Avfvm †`q †h, m¤¢eZ Bnviv GKB c~e© cyiæl †_‡K D™¢~Z n‡q‡Q| 

 5| †kÖwYweb¨vmMZ cÖgvY (Taxonomic evidence)- mv`„k¨ I ˆemv`„‡k¨i Dci wfwË K‡i cÖvYx I Dw™¢̀  RM‡Zi 

mKj Rxe‡K wewfbœfv‡e wef³ Kiv n‡q _v‡K| †hgb- mKj GK‡Kvlx Rxe‡K †cÖv‡Uv‡Rvqv, wØ¯Íix cÖvYx‡K wbWvwiqv 

c‡e©, b‡UvKW©avix cÖvYx‡`i KW©vUv c‡e© AšÍf©y³ Kiv nq| GKwU c‡e©i mKj cÖvYxi DrcwËMZ mv`„k¨ _vKvq 

G‡`i‡K GKB c‡e© AšÍf©y³ Kiv nq| wKšÍy GKwU c‡e©i mKj cÖvYxi AvK…wZ GKB ai‡bi nq bv| MVbMZ Giƒc 

cv_©‡K¨i KviY G‡`i weeZ©b| KW©vUv c‡e©i mKj cÖvYx‡Z b‡UvKW© _vK‡jI cÖvYx¸‡jv mK‡jB GKB ai‡bi nq 

bv| b‡UvK‡W©i Dcw¯’wZ G‡`i DrcwËi w`K wb‡`©k K‡i, Avevi G‡`i wewfbœZv weeZ©‡bi w`K wb‡`k©K| 

6| wRbZË¡xq ev mycÖRbbwe`¨vNwUZ cÖgvY (Genetical eveidence)- Rx‡ei ‰`wnK ¸‡Yi Auvavi †µv‡gv‡mv‡g 

Aew¯’Z wRb| wRb cwi‡e‡ki mv‡_ m¤úK© †i‡L Gi ¸‡Yi ewntcÖKvk NUvq| cixÿv Øviv cÖgvwYZ n‡q‡Q †h, hw` 

†Kvb Dcv‡q wR‡bi ¸YMZ cwieZ©b NUv‡bv m¤¢e nq, Z‡e H wRb enbKvix RxewUi ˆ`wnK jÿ‡YI  cwieZ©b 
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Av‡m| mycÖRbbwe`Mb iÄb iwk¥ cÖ‡qv‡M A_ev Ab¨ †Kvb ivmvqwbK c`v_© cÖ‡qv‡M wRb cwieZ©b Avb‡Z mÿg 

n‡q‡Qb| ¯^í mg‡q K…wÎg Dcv‡q wR‡b †h cwieZ©b Av‡m Zv cÖvK…wZK wbq‡g Avm‡Z cv‡i| G‡Z nq‡Zv †ewk 

mgq jvM‡e| 

7| Rxevk¥MZ cÖgvY (Palaeontological Evidence)- Rxevk¥ ev dwmj (Fossil), j¨vwUb Fossilis kã †_‡K Bs‡iwR 

Fossil k‡ãi DrcwË| Fossilis k‡ãi A_© n‡jv dug out ev Ly‡o †Zvjv| c~‡e© gvwU Ly‡o hv wKQz †Zvjv n‡Zv Zv‡KB 

Rxevk¥ ev dwmj ejv n‡Zv| eZ©gv‡b, c„w_exi f~Z¡‡K (crust) cÖvK…wZK Dcv‡q msiwÿZ cÖv‰MwZnvwmK Rx‡ei †`n, 

†`nve‡kl ev †`‡ni †Kvb As‡ki wPý ev mvÿ¨‡K Rxevk¥ ev dwmj ejv nq| Stickberger (1998) Gi g‡Z 

ÒFossilis are geological remains, impressions or trace of organisms that existed in the past” cÖv‰MwZnvwmK 

Rx‡ei mvÿ¨ ev wPý wn‡m‡e †gvì (mold), Kv÷ (cast), nvZ ev cv‡qi Qvc, Mgb c_ (track), ‡UªBj (trail), MZ© 

(boring), gjvk¥ ev K‡cÖvjvBU (coprolite) ‡K Rxevk¥ wn‡m‡e we‡ePbv Kiv nq| Mgb c_, †UªBj Ges RxeRwbZ 

MZ©‡K †Uªm dwmj (trace fossil)  ev BK‡bvdwmj (ichnofossil) ev Rvgv©b fvlvq †j‡eb¯úy‡ib (lebenspuren) bv‡g 

AvL¨vwqZ Kiv nq| Rxevk¥MZ we`¨v‡K Rxevk¥we`¨v ev c¨v‡j‡›UvjwR (palaeontology) ejv nq| 

weeZ©‡bi mev©‡cÿv wbf©i‡hvM¨ Ges cÖvgvwYK mvÿ¨ (Dcv`vb) n‡”Q Rxevk¥| Rxevk¥ m¤úwK©Z Ávb msMÖn Ki‡Z 

n‡j f~-c„‡ôi wkjv¯Íi m¤^‡ÜI Ávb jvf Ki‡Z nq e‡j weeZ©‡bi GB cÖgvY‡K f~ZË¡xq cÖgvY (geological 
evidence) I ejv nq| 

Kv‡ji cwieZ©‡b c„w_exi ey‡K eû Rxe aŸsm n‡q †M‡Q| wkjvi wewfbœ ¯Í‡i Pvcv c‡o A‡b‡KB Rxev‡k¥ cwiYZ 

n‡q‡Q| wkjvi wewfbœ ¯Íi n‡Z c„w_exi eqm wbY©q Kiv hvq| GKwU we‡kl ¯Í‡i cÖvß Rxevk¥ hvi A_© n‡jv c„w_exi 

H mgq Kv‡j GwU RxweZ wQj| c„w_exi wewfbœ wkjv¯Íi †_‡K †Nvov, nvZx, DU, gvbyl BZ¨vw`i †h Rxevk¥ msMÖn 

Kiv m¤¢e n‡q‡Q Zv‡`i‡K avivevwnKfv‡e mvRv‡j H mKj cÖvYxi µgweeZ©b  m¤^‡Ü cwi¯‹vi aviYv Kiv m¤¢e nq| 

Rxev‡k¥i GBiƒc †iKW© n‡Z †`Lv hvq †h, 6 †KvwU eQi c~‡e© B‡qvwmb hy‡M DËi Av‡gwiKvq Ges BD‡iv‡c cÖvß 11 

BwÂ D”PZvwewkó k„Mvj AvK…wZi B‡qvwnàvm (Eohippus) bvgK cÖvYx n‡Z AvaywbK †Nvov BKzqvm (Equus) Gi D™¢e 

n‡q‡Q| B‡qvwnàvm Gi AMÖc‡` PviwU Ges cðvr c‡` wZbwU K‡i AvOzj wQj| µgweKv‡ki gva¨‡g B‡qvwnàvm 

cv‡qi AvOz‡ji msL¨v n«vm K‡i, †`‡ni AvK…wZi e„w× Ges `v‡Zi msL¨v I MV‡b cwieZ©b G‡b eZ©gvb BKzqvm Z_v 

AvaywbK †NvovwUi m„wó K‡i| †h mKj av‡ci gva¨‡g B‡qvwnàvm BKzqv‡m ev AvaywbK †Nvovq iƒcvšÍwiZ nq Zvnv 

wb‡¤œ D‡jøL Kiv n‡jvt 

B‡qvwnàvm........Av‡ivwnàvm............ †g‡mvwnàvm...........wcøIwnàvm.........BKzqvm (AvaywbK †Nvov) 

 

AvwK©Ic‡Uwi·-Avw` cvwLi Rxevk¥ (Archeopteryx-Ancient Bird Fossil)- Avw` cvwLi bvg AvwK©Ic‡Uwi· 

(Archeaopteryx lithographica hv A_© ancient wing inscribed in stone)| G‡`i †Kvb m`m¨ eZ©gv‡b  RxweZ 

†bB| AvR n‡Z 14 †KvwU 70 jÿ eQi c~‡e© RyivwmK hy‡M Gi Avwef©ve n‡qwQj| GB cvwLi aŸsmve‡kl Rvg©vbxi 

e¨v‡fwiqvi weL¨vZ †mv‡jb‡nv‡cb AÂj nB‡Z msMÖn Kiv nq| †gvU 10wU Rxevk¥ Avwe®‹…Z nq hvi g‡a¨ me©‡klwU 

Avwe®‹…Z nq 2007 mv‡j| AvwK©Ic‡Uwi· Gi g‡a¨ mixm„c Ges cvwL Dfq Rv‡Zi ˆewkó¨My‡jv we`¨gvb hvi Rb¨ 

G‡K ms‡hvMKvix †hvMm~Î (connecting link) wn‡m‡e we‡ePbv Kiv nq|  

AvwK©Ic‡Uwi· G mixm„c ˆewkó¨¸‡jv n‡jv- 1. †jR A‡bK¸‡jv K‡kiyKv Øviv ˆZwi| 2. AMÖc‡` bLihy³ AvOzj, 

3. †Pvqv‡j mg-AvK…wZi A‡bK¸‡jv `vuZ we`¨gvb| 

AvwK©Ic‡Uwi· G cvwLi ˆewkó¨¸‡jv n‡jv- 1. mg¯Í †`n cvjK Øviv Ave„Z, 2. †Pvqvj cvwLi PÂzi b¨vq j¤v̂, 3. 

Wvbv AvK…wZi AMÖ cv, 4| mvgwMÖKfv‡e Gi †`n cvwLi b¨vq| 

AvwK©Ic‡Uwi· Avav-cvwL I Avav mixm„c nIqvq cÖgvY nq †h, weeZ©‡bi Øviv mixm„cK~j n‡Z AvwK©Ic‡Uwi· Gi 

gva¨‡g AvaywbK cvwLi D™¢e n‡q‡Q| 
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wkÿv_©xi KvR 

WviDBb-Iqv‡jm Z‡Ë¡i cÖwZcv`¨ welq¸‡jv wb‡Pi Q‡K wjLyb| 

   

   

 

 

mvims‡ÿc 

weeZ©‡bi Aci bvg Awfe¨w³| weeZ©b ej‡Z mvaviYfv‡e eySvq †Kv‡bv wKQz weKwkZ nIqv, ax‡i ax‡i D‡b¥vwPZ 

nIqv| weeZ©‡bi gZev`¸‡jvi g‡a¨ D‡jøL‡hvM¨ n‡jv- 1. j¨vgvwK©Rg, 2. WviDBwbRg I 3. be¨ WviDBbev`| 

weeZ©b Gi D‡jøL‡hvM¨ cÖgvY¸‡jv n‡jv- 1| A½ms¯’vwbK cÖgvY, 2| åƒYZË¡xq cÖgvY, 3| †fŠ‡MvwjK cÖgvY  4| 

kvixie„Ëxq cÖgvY, 5| †kÖwYweb¨vmMZ cÖgvY, 6| wRb ZË¡xq cÖgvY I 7| Rxek¥MZ cÖgvY| 

 

 

cv‡VvËi g~j¨vqb-11.7 

 

 

eû wbe©vPwb cÖkœ 

1| B‡qvwnàvm n‡Z BKzqv‡m iƒcvšÍwiZ nIqvi avc¸‡jvi †ÿ‡Î wb‡Pi †KvbwU mwVK? 

 K. B‡qvwnàvm- Av‡ivwnàvm-†g‡mvwnàvm-BKzqvm  

 L. B‡qvwnàvm-Av‡ivwnàvm- †g‡mvwnàvm-wcøIwnàvm-AvaywbK †Nvov  

 M. B‡qvwnàvm-Av‡ivwnàvm-wcøIwnàvm-BKzqvm  

 N. B‡qvwnàvm-Av‡ivwnàvm-wcøIwnàvm-†g‡mvwnàvm-AvaywbK †Nvov 

  

2| weeZ©‡bi gZev`- 

i. j¨vgvwK©Rg  

ii. WviDBwbRg  

iii. be¨ WviDBbev` 

wb‡Pi †KvbwU mwVK? 

 K. i I ii   L. i I iii  

 M. ii I iii   N. i, ii I iii 
 

3| mvB‡K¬vb wmW‡i my›`ie‡bi KvQvKvwQ K‡qKwU †Rjvq me‡P‡q †ewk ÿqÿwZ n‡q‡Q| Zvig‡a¨ wKQz Mv‡Qi 

Zzjbvg~jKfv‡e Kg ÿwZ n‡q‡Q| GmKj Mv‡Qi g‡a¨ GL‡bv wKQz MvQ wU‡K Av‡Q| KviY Giv cwi‡e‡ki mv‡_ 

Awf‡hvwRZ| G‡K cÖvK…wZK wbe©vPb e‡j| gZvgZwU wb‡Pi †Kvb weÁvbx w`‡q‡Qb? 

 K. j¨vgvK©   L. WviDBb   

 M. Iqv‡jm    N. †g‡Ûj 



GBPGmwm †cÖvMÖvg 
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P~ovšÍ g~j¨vqb 

 

 

m„Rbkxj cÖkœ-1 :  

GKwU M‡elYvq Kvjvg weï× Kv‡jv wMwYwc‡Mi mv‡_ weï× mv`v wMwYwc‡Mi mv‡_ µm Kiv‡jb| G‡Z cÖ_g I 

wØZxq es‡k ¯v̂fvweK wbq‡g wR‡bvUvBc I wd‡bvUvBc †c‡jb| 

DwÏc‡Ki Av‡jv‡K wb‡Pi cÖkœ̧ ‡jvi DËi w`b- 

K. g‡bvnvBweªW µm wK? 

L. †nUv‡ivRvBMvm ˆewkó¨ ej‡Z wK ey‡Sb? 

M. DwÏc‡K DwjøwLZ wMwYwc‡Mi ga¨Kvi µmwU wR‡bvUvB‡ci gva¨‡g e¨vL¨v Kiæb| 

N. hw` wMwYwcMØ‡qi ga¨Kvi µ‡mi wØZxq Aates‡k GKB iK‡gi wRb Ae¯’vb K‡I Z‡e Gi djvdj we‡kølY 

Kiæb| 
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