
ctuàT ADYay 
ŸcaeKr samen† GFeC ibbàtn! 

 
pUàbbàtI ADYaeyr pr 
 
 
BuirBuir b† reyeC bajaer ibbàtenr ˆper, ib¯anIra pãitidn† ŸcaeK V˜ul idey ŸdiKey ide¬Cn 
ikBaeb Vmaedr carpaeSr pãkáit, VDuink ib¯an w pãZui¹¡ ibbàtenr peQ saQY ide¬C| ibbàtn 
t¹Ô Vjek Vmaedr ìDu pãaeNr ibkaS, ibluiÐ …b„ iFek Takar bYaparFa† buJet saHaZY kreC 
na, Vjekr …† jIbjg‡ ik ker º¡magtBaeb bdel Zae¬C …b„ ta Vmaedr pãitidenr 
jIbnZaºaek ikBaeb pãBaibt kreC tar …kFa pUàNa„g bYaKYaw ide¬C| …kFu lQY krel† buJet 
parebn ibbàtnbaedr dâiîFekaN ŸTek jIbnek na ŸdKel Vjekr …† VDuink jIbnZaºa ŸTek 
AbSY pãeyajnIy Agãgit w ÷a¬CeÆdYr AenkFuk™† bad idey idet Heb| Vjek ibbàtn t¹Ôek bad 
idel - VDuink icik‡saibdYar Agãgit bÉ Hey Zaeb, manux ba AnYanY jIebr ih…n… r gfn bueJ 
jiFl AsueKr icik‡sa Ÿbr kra …b„ Ÿrag pãitexDk BYakisn otirr kaj bad idey  idet Heb, 
pirebeSr BarsamYta rQa, dUxN ŸraD, Ÿgåabal wyarim„ sH ibiBÊ prIQa inrIQa bÉ ker idet 
Heb, ˆÊt jaetr Psl otir krar kaj ba kIFnaSekr bYbHar bÉ ker idet Heb - bÉ ker 
idet Heb Vera HajarFa gebxNa w Vibïar ŸZ§ela ilKet Ÿgel sitYkar AeàT† pãmaN Vkaerr 
"mHaBart' Hey Zaeb| Vmaedr pãitidenr jIben ibbàtn te¹Ôr §r›tÔ Vjek …tKain† ŸZ, 
ibSÿibdYaly§elaet pàZÇ» …Kn ibbàtnIy jIbibdYa, ibbàtnIy icik‡saibdYa †tYaid naem ntun sb 
SaKarw sâiîF kra HecC 1|  
 

ib„S Sta×Ir ibKYat ib¯anI iF. hbJaniô (T. Dobzhansky, 

1900-1975) ifk† beliCeln ŸZ ibbàtenr Velay ibcar na krel 

jIbib¯aenr Ÿkan ikCur† Ÿkan AàT Hy na 2| 

 
gt Sta×Iet† ibbàtnbadek jIbib¯aenr mUl SaKa iHeseb sÔIkáit Ÿdwya HeyeC| harˆ†n tar 
ibbàtn t¹Ô pãó»ab kriCeln pãay ŸdReSa bCr Veg, tarpr ŸTek† ŸjeniF¤, AnujIbibdYa, 
ijenaim¤sH jIbib¯aenr ntun ntun SaKay Zt ABabnIy Vibïar HeyeC tar sb† …k baekY 
ibbàtnbaedr peQ ray idey Zae¬C| laK laK Piselr meDY …Kn pàZÇ» …mn …kFaw Pisl pawya 
Zayin Za ikna pãaeNr ibbàtenr DarabaiHktaek Q™Ê ker| ikÇ¼ taet† ba ik?  DàmIy k™s„ôar, 
ŸgaRamI, Ÿna„ra rajEnitk kareN Vjw ikÇ¼ ib¯aenr …† AtYÇ» §r›tÔpUàN t¹ÔiFek samaijkBaeb 
÷Ikâit Ÿdya Hyin| VemirkasH sara ibSÔjueR ibbàtnbad iberaDIra AtYÇ» siº¡yBaeb† taedr 
Ap-pãcarNa cailey Zae¬Cn| DàmIy …b„ samaijk k™s„ôar§elar ibr›eÁ harˆ†enr …† t¹Ô ŸZ 
kt bR VGat ŸHeneC ta ibbàtnbaedr ibr›eÁ ib„S Sta×I jueR rQNSIledr calaena VmrN 
s„gãaemr nmuna ŸdKel† pirîkar Hey wef| taedr …kFa Kub ipãy Zui¹¡ He¬C ibbàtn naik ŸcaeK 
ŸdKa Zay na, kaej† ta AEb¯aink! HYa, …Fa ifk kTa ŸZ, pãaNI ba ˆiÄedr ˆpr ibbàtn 
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sadarNtW GeF Kub† DIer, ŸmaFamuiF lQ lQ bCr Ÿleg Zay …k pãjait ŸTek Verk pãjaitr 
ibbàtn GFet, Za Hyeta …k pãjenMr jIbÀSay ŸdeK Zawya sÝb ny| ikÇ¼ ib¯an Ÿta ìDu Za 
ŸcaeKr samen ŸdKa Zay ta† iney kaj ker na - Zid ta† kreta taHel Ÿta PislibdYa, 
ŸjYaitàpdaàTibdYa, ojb-BUegal ik„ba rsaynibdYar mt ibiBÊ SaKa§elaek Aenk Veg† 
AEb¯aink bel Der inet Ht! pdaàTibdYar kTa† Dr›n na, maDYakàxN Si¹¡ ik ŸcaeK ŸdKa Zay, 
pâiTbIFa ŸZ sUeàZr caridek GureC ŸsFa† ba Ÿk ŸcaeK ŸdeKeC? Kail ŸcaeK ŸdKel Ÿta Vsel† men 
Hy sUàZFa Guer Guer …idk ŸTek widek cel Zae¬C, taHel ik pãacInkaelr mt Vmra ta† ŸBeb† 
bes Takeba?    
 

ikÇ¼ tar Ÿceyw mjar bYapar He¬C ŸZ, Vjkal Vmra VDuink ib¯an 

…b„ pãZui¹¡r saHaeZY ibiBÊ ˆiÄd, kIF pt„g, Ba†ras …mnik 

pãaNIrw ibbàtn ŸZmn pirïarBaeb bYaKYa kret pariC, Ÿtmin Aenk 

ŸQeº† ta srasir pàZebQNw kret pariC|  

 
pãkáitet ŸZmn intY ntun pãjaitr ˆ‡pi¹ He¬C Ÿtmin ˆÊt DreNr Psl ˆ‡padenr jnY 
ib¯anIra gebxaNgaer ntun ntun pãjaitr ˆiÄd otir kreCn - ìDu …kFu ob¯aink dâiîFBi˜ iney 
taikey ŸdKel† ŸdKa Zaeb eZ Vmaedr ŸcaeKr samen† AHrH GeF celeC pãakáitk inàbacnsH 
ibbàtenr ibiBÊ pãiº¡yar ŸKla| Vmra tâtIy ADYaey ŸdeKiClam Ÿpparh meTr ibbàtn ŸZFa pãay 
ŸdR Sta×I Der GeFiCl Vmaedr ŸcaeKr samen†| clun taHel Vmaedr pãatYiHk jIbenr 
GFnablI ŸTek Ÿnwya ikCu jljYaÇ» ˆdaHrN iney Velacna kra Zak, ŸdKa Zak Vmaedr ŸcaeKr 
samen Vsel† ibbàtn GFeC ikna|       
 
 
Ÿkena inyÇ½N kra Zae¬C na …†hs Ÿraegr ApãiteraDY …†c V† iB Ba†ras? 
 
…†hs Ÿraegr jnY dayI …†c V† iB (HIV,  Human immunodeficiency Virus) Ba†ras 
iney sara pâiTbI jueR Vj ŸtalpaR cleC| gt du† dSekrw ŸbiS smy Der ib¯anIra Ÿkn 
nakain cubain Kae¬Cn …† Ba†rasiFr  pãitexDk ba BYai¤n (Vaccine) Ÿbr kret?  ìnel Hyeta 
Abak Hebn, Vr ikCu† ny - …† Q™ÅaitQ™Å, VnubIQNIk Ba†ras§ela Vmaedr saeT ŸKleC 
"imˆeFSn' …b„ "pãakáitk inàbacenr' maDYem GFaena ibbàtenr …k ByabH luekacuir ŸKla|  
ib¯anIra …ek Ÿmakaibla krar jnY ŸZ† na …kFa wxuD pãeyag kreCn Ÿs† maº tara ibbiàtt Hey 
ntun rœep ŸdKa ide¬C, ntun ntun wxuD§elaek VQirk AeàT† ŸZn naek  dƒiR idey ŸGarae¬C| …† 
"luekacuirr' bYaKYa Ÿta ibbàtnbad CaRa Vr Ÿkan ikCu idey† Ÿdwya sÝb ny! 
 
1981 sael …†hs Ÿrag Dra pRar pr …Kn pàZÇ» 25 imilyn ba VRa† ŸkaiF Ÿlak mara egeC 
…† maratMk Ÿraeg, 25 bCr Der ibiBÊ wxueDr Vibïaerr prw …r inrameyr etmn Ÿkan lQN† 
ŸdKa Zae¬C na| br„ jaits„eGr …k saÚpãitk pirs„KYaen ŸdKa Zae¬C, ibSÔbYapI pãay 4 ŸkaiF 

 2



mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

manux BugeC Vj …†hs Ÿraeg, ìDu 2005 sael ntun ker Vº¡aÇ» HeyeC 43-66  lQ manux, Vr 
mara ŸgeC 28-36 lQ manux 3| taHel clun VerkFu Baela ker Kitey ŸdKa Zak Ÿkena …Knw 
ib¯anIra …† Ba†rasFaek Ÿkan met† baeg Vnet pareCn na |  
 
…† …†c V† iB Ba†ras§elar gfn ikÇ¼ AtYÇ» pãacIN DreNr, b„Sgitr mUl ˆpadan iHeseb 
tara Vmaedr mt ih…n… (DNA, Deoxyribonucleic Acid) bYbHar ker na| taedr …k ŸkaxI 
ŸdeH ih…n… bel ikCu Ÿn†, VeC Ÿs† pãacIN Vr…n… (RNA, Ribonucleic Acid) - …† 
Vr…n…  
  

 

 
 

icº : 4.1 : manuexr Ÿkaexr iBterr Ÿº¡amsm, ih …n …r (DNA) …b„ ijenr   
gfn, Ba†raesr …k ŸkaxI ŸdeH …†  ih …n … Ÿn†, tar bdel VeC Vr …n …W  

(ŸsOjnYW http://www.okstate.edu/artsci/zoology/ravdb/files/Chrom-dna.jpg) 
 
 
…r maDYem† tara prbàtI pãjenM taedr ijn CiRey Ÿdy| Vr egal baƒDela ŸsKaen† - ih…n… 
Ÿn† bel tara inej inej sÔaDInBaeb b„S bâiÁ kret paer na! b„SbâiÁ krar jnY ih…n… -wyala 
Ÿkan ˆpZu¹¡ Ÿpaxekr (host) ŸdH Ÿkaexr iBter zuek pRa CaRa Vr ˆpay ik? …eQeº …†c 
V† iB Ba†ras§ela Ÿpaxk iHeseb manuexr ŸdeHr Ÿkaxek bYbHar ker (icº 4.1)| ŸdHekaex 
…kbar zuek prar pr AtYÇ» Å›t gitet lQ lQ kip otir krar maDYem inejr b„SbâiÁ kret 
ìr› ker Ÿdy|  manuexr Ÿkaex ibeSx ikCu ŸpãaiFn VeC Zaedrek bla Hy gãaHk (Receptor, ŸZmn 
Dr›n, CD4, CCR5 †tYaid); - …edr saeT inejek jueR idey† tara Ÿkaexr iBtr zuek per| 
tarpr ibeSx …k pãiº¡yay Ÿs manuexr Ÿkaexr ih…n…-…r ˆpr Br ker tar iBter† Vr…n…-
…r kip otir ker ŸPel|  
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icº : 4.2: manuexr Ÿkaexr (nIl A„S) iBtr …†c V† iB Ba†raesr b„SbâiÁr ibiBÊ Dap 
(ŸsOjnYW http://news.bbc.co.uk/1/hi/health/4434806.stm) 

 
ŸsKan ŸTek† Ba†rasiFr As„KY kip otir Hey manuexr ŸdeHr ibiBÊ A„eS CiRey per …b„ DIer 
DIer tar Ÿrag pãiteraD bYbóùaek (immune system) DÔ„s ker idet Taek| V¬Ca, … Baeb† na 
Hy Ba†ras b„SbâiÁ ker, taet AsuibDaFa ŸkaTay? …r saeT taek pãiteraD krar ba ibbàtenr† 
ba ik sÚpàk VeC? 
 
Vmra tâtIy ADYaey ŸdeKiC, Ÿkan jIebr ˆpr pãakáitk inàbacn kaj kret Hel tar injsÔ 
jnpue²r meDY ZeTîF pirmaeN pãkarN (Variation) Taket Hy| jIbn s„gãaem ŸZ sb pãkarN 
jIbek pirebeSr saeT Kap Ka†ey Ÿbƒec Taket ŸbSI suibDa ker Ÿdy Ÿs† sb ijenr AiDkarI 
jIb§ela† bR Hwya pàZÇ»  iFek Taek| Vr AnYidek Zara pirebeSr saeT km Kap Kawyaet 
paer tara DIer DIer ŸSx Hey Zay| …Fa† s„ŸQep pãakáitk inàbacenr mul kTa| Vbar AnYidek, 
ijenr meDY ibiBÊ smy VkisMk ikCu pirbàtn GeF Taek Zar PlSã›itet Aenk smy ih …n …r 
gfn ba s„KYarw pirbàtn GeF Zay - Vr …ek† bla Hy pirbYi¹¡ (mutation)| …† imˆeFSn 
ikÇ¼ pãaNIr pãeyajen GeF na, GeF …eqbaer† ibQÐ …b„ …elaemelaBaeb| A« kxar smy kKn 
Vnmna Hey …kFa Bul ker ŸPlebn ŸsFa ŸZmn Veg ŸTek bla Zay na Ÿtmin b„SbâiÁ krar 
krar smy Vpnar ijenr Ÿkan A„SFar kip kret Bul Hey Zaeb ŸsFaw blar Ÿkan ˆpay Ÿn†| 
pirebS, pãaNIr Ÿkaexr gfn †tYaidr ˆpr …Fa inàBr krelw kret paer| ikÇ¼ …† imˆeFSenr 
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Pel ŸZ ntun ntun obiSîFY§ela otir Hy ta idey Zid Ÿkan jIb Ÿbƒec Takar jnY baRit Ÿkan 
suibDa pay, taHel pãakáitk inàbacenr inyem† Ÿs§ela iFek Zay| …Kn Ba†raesr b„SbâiÁr jnY 
…k Drenr ibeSx …nja†emr pãeyajn Hy, ŸZFa manuexr SrIer Taek na, ìDumaº Ba†raesr 
Ÿkaex† ta Kuƒej pawya Zay| irBaàs FäaÆsiº¡peFs (Reverse Transcriptase) 4 naemr …† 
…nja†miF Kub† duàbl DreNr pãacIn …k Ÿmkainjem otir, Vr Ÿs kareN† ŸdKa Zay b„SbâiÁr 
smy Ÿs ŸjeniFk Ÿkah§elaek sb smy ifk mt pãitilip otrI kret pareC na| Pel prbàtI 
pãjenMr Ba†ras§elar meDY AnbrtBaeb As„KY imˆeFSn (Mutation) GFet Taek| Vr ta† 
ŸdKa Zay ŸZ, pãit ntun pãjenM† As„KY rkemr ntun obiSîFY sÚpÊ Ba†raesr ˆ‡pi¹ He¬C, AàTa‡ 
imˆeFSenr kareN† otir He¬C ntun ntun pãkareNr| sutra„ ŸdKa Zae¬C, manuexr ŸdeHr iBter 
Ba†ras ŸZ ìDu AtYÇ» Å›t Haer b„SbâiÁ ker ta† † ny, taedr meDY …† imˆeFSenr karen† 
pãkareNr Harw Taek AtYÇ» ŸbiS| pãakáitk inàbacenr inyem† …†c.V†.iB Ba†raesr meDY 
pirbàtn ba ibbàtn GFet Taek AtYÇ» Å›t Haer, Vr tar† PlSã›itet manuexr ŸdeH tara ŸKlet 
Taek AdmY …k ByabH ibbàtenr ŸKla| ib¯anIra AtIet  ibiBÊ pÁitet …†c.V†.iB 
pãitexDk wxuD Vibïar kereCn …b„ …Knw ntun ntun wxuD otirr pãecîFa cailey Zae¬Cn| 
ŸZmn Dr›n, …k DreNr wxuD idey tara ŸcîFa kereCn Ba†rasiFr irBaàs FäaÆsiº¡peFesr kaej 
baƒDa idet, Zaet tara manuexr Ÿkaexr ih…n…-…r iBter zuket na paer|  Vbar AnY Verk 
DreNr wxuD otir kra HeyeC Zaet ker Ba†ras§ela manuexr ŸdeHr Ÿkaexr gãaHekr saeT 
juRet† na paer| ikÇ¼ bYaparFa …t Ÿsaja ny, …Kaen VerkFu Ÿgalemel bYapar VeC! …† 
wxuD§ela idey VpatBaeb …†hesr ŸragIr ŸdeH Ba†raesr pãekap Aæp ikCu smeyr jnY bÉ 
kra Ÿgelw ŸSx pàZÇ» ŸdKa Zay …edr ŸkanFa idey† Ÿkan kaj He¬C na| keyk mas ba bCr 
P™erael† …†cV†iB Ba†ras§ela Vbar pãbl ibº¡em ŸragIr ŸdeH iPer Ves| clun taHel ŸdKa 
Zak Ÿkena …† wxuD§ela barbar bYàT He¬C| 
 
GFnaFa Vsel Vr ikCu† ny| Vmra Veg† ŸdeKiC, Ba†ras Kub Å›t b„SbâiÁ ker …b„ Kub km 
smey Ba†ras§elar meDY Kub ŸbSI Haer imˆeFSn Hy bel …edr meDY Hajaera rkemr obiSeîFYr 
ŸHr ePr ŸdKa Zay| tar Pel ŸragIr ŸdeH Ÿkan …kFa ibeSx wxuD pãeyag krar pr ŸbSIrBag 
Ba†ras mer Ÿgelw, …mn ikCu obiSeîFYr Ba†ras sbsmey† ŸTek Zay Zaedr ˆpr w† wxuDFa 
Ÿkan kaj kret paer na| tara† Ÿbƒec Taek …b„ ikCuidenr meDY Vbaera b„SbâiÁ ker sara ŸdeH 
CiRey per| teb …bar ŸZ Ba†ras§ela Ÿbƒec Takela …b„ taedr ŸTek ŸZ …k ntun Ba†raesr 
pãjnM ˆ‡pi¹ Hela taedr sbar meDY† wxuDiF pãiteraD krar Qmta otir Hey ŸgeC| tar Pel 
ikCuidenr meDY† wxuDiF sÚpuànBaeb Aekeja Hey Zay w† ŸragIr SrIerr Ÿrag inramey|  
  

Vsel …Kaen Vmra Kail ŸcaeK† ŸdKet pai¬C harˆenr bel Zawya 

Ÿs† pãakáitk inàbacenr maDYem GFa ibbàtenr …k ŸmaQm ˆdaHrN| 

paàTkY …tFuk™† ŸZ …† ibbàtn§ela GFeC Vmaedr ŸcaeKr samen, 

Ait Å›t, VnubIQnIkBaeb manuexr SrIerr iBtr; Vr harˆ†n 

taedrek ŸdeKiCeln pãkáitr ibiBÊ pirebeS ba diQN Vemirkar 
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gYalapYgas dÔIppue²|  

 
…ekkFa ŸragIr ŸdH ŸZena harˆ†enr Ÿs† gYalapYgas dÔIppue²r …ekkFa dÔIp - iP‚ paiK§ela 
ŸZmn taedr injsÔ dÔIepr pirebeSr saeT Kap Ka†ey sÔtÇ½Baeb ibbiàtt HeyiCela, ŸtminBaeb 
Ba†ras§elaw pãetYkFa manb SrIerr iBtrkar ibi¬CÊ pirebeS Anbrt bdel Zae¬C - Ÿpaxekr 
SrIerr ibeSx sb obiSîFY, Ÿrag pãiteraDk Qmta, Ÿraegr icik‡sar DrN, wxueDr pãkáitr ˆpr 
iBi¹ ker sÔtÇ½Baeb ibbàtn GeF celeC …† ByabH Ba†ras§elar! kKn, ikBaeb, Ÿkan VkisMk 
imˆeFSenr PlSã›itet Ba†ras§elar ikrkm ibbàtn GFeb ta Veg ŸTek bla muSikl| …r AàT 
daƒRae¬C …† ŸZ, pãetYk …†hesr ŸragIr pirióùit …b„ tar ŸdeHr iBter …†cV†iB Ba†raesr 
ibbàtenr Dara ibeSåxN ker tarpr ib¯anIedr ibiBÊ Drenr wxueDr Vibîkar kret Heb, teb† 
na … Ÿrag saraena Zaeb! …Kn taHel …kbar ŸBeb ŸdKun Ÿta, ŸZ ib¯anIra Vjek …†hs Ÿraegr 
Ba†raesr wxuD Ÿbr krar kaej inZuu¹¡ VeCn taedr …† pirióùitet inejr maTar cul ŸCƒRa CaRa 
Vr ik†ba krar Taket paer! wnara ik bCerr pr bCr Der pãtYkFa ŸragIek Vlada Vlada 
ker prIQa ker pãetYekr jnY ntun ntun wxuD banaebn? …† jiFl smsYaFa smaDaenr jnY 
icik‡saibd …b„ ib¯anIra …Kn  ŸdKeCn ìDu …kiF maº BYai¤n bYbHar na ker, Aenk§ela 
BYai¤enr kkeFl bYbHar krel GFna ik daƒRay; keyk bCr Der … Drenr wxueDr pãeyaeg 
…†hesr icik‡sar ikCuFa ˆÊit HeyeC belw ŸSana Zae¬C| … ŸZena AeÉr tIr ŸCaƒRar mt, kKn 
Ÿkanú tIrFa inSanaek ŸBd kreb, VedO kreb ikna ta Veg ŸTek iniëct ker blar Ÿkan ˆpay 
Ÿn†| ib¯anIra Vjek manuexr ŸdeH …†c.V†iB Ba†raesr …† Å›t ibbàtenr pãiº¡ya …b„ ibiBÊ 
DreNr wxueDr pãeyaeg taedr pãitiº¡ya ik Hy ta Vrw Baela ker ŸbaJar ŸcîFa kreCn|  
 

ibbàtnbadek gBIrBaeb ŸbaJa …b„ tar ZTaZT pãeyag CaRa …† 

maratMk …†hs Ÿraegr icik‡sa ik ker sÝb, blun Ÿta? Vjek 

ibbàtnbad iberaDIra Zid …† wxuD otirr kaej ineyaijt Hn taHel 

ŸkaiF ŸkaiF …†hesr ŸragIr kpael ik VeC ta Ÿta Vr bel 

Ÿdwyar AepQa raeK na| 

 
Vjek "baàh Pçu' iney ŸZ ibSÔejaRa mHamarIr VS«a kra He¬C tar ipCenw reyeC …k† karN| 
…† baàh Pçur Ba†rasiFw Kub Å›t inejek bdel ŸPlet sQm| Veg tara ìDumaº murgI ba paiKr 
meDY ŸragiFr ibó»ar GFaet pareta, ikÇ¼ saÚpãitkkael ŸdKa Zae¬C ŸZ …k Drenr imˆeFSenr 
Pel tara †danI„ paiK ŸTek manuexr ŸdeHw Ÿrag ibó»ar kret sQm He¬C| …Kn pàZÇ» Ta†lYaÆh, 
iBeytnam, turïsH ŸbS keykiF ŸdeS† …† Ÿraeg Vº¡aÇ» Hey ŸbS ikCu manux mara ŸgeC| 
ib¯anIra By pae¬Cn ŸZ imˆeFSenr Pel Zid …edr meDY manux ŸTek manuexr ŸdeH srasir Ÿrag 
CRaenar Qmta otir Hey Zay taHel Ÿta Vr ˆpay† Ÿn†, ibSÔejaRa …k ByabH mHamarI CiRey 
pRet paer ŸZ Ÿkan muûeàt| Vbar … Ÿraegr wxuD Veg ŸTek otir ker Aenkidn ŸreK Ÿdwya 
Zay na, ta† mHamarI ìr› Hwyar pr …† Ÿraegr BYai¤n otir kret Ÿleg Zaeb pãay 8 mas, 
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ttiden Hyeta Ba†ras§ela ibbiàtt Hey …mn …kFa rœp DarN kreb ŸZ w† wxueD Vr Ÿkan 
kaj† Heb na 5|  | 2005 saelr …k irepaàF AnuZayI …Kn Vmra janet pariC ŸZ, 1918 saelr 
ibSÔbYapI CiRey pRa mHamarIet ŸZ du†  ŸkaiF Ÿlak mara igeyiCela tar karN iCela …† …k† 
Ba†ras| VkisMk …k imˆeFSenr Pel† tara Hfa‡ ker paiKr bdel manuexr ŸdeH Ÿrag ibó»ar 
kret ìr› ker Ÿdy - Zar PlaPl HeyiCela ByabH |  Vjek …† maratMk jIbanu§elar ibbàtenr 
Daraek sifkBaeb ibeSåxN ker ˆpZu¹¡ BYai¤n otir kret parar ˆpr† inàBr kreC ibSÔejaRa 
mHamarI ŸTek rQa pawyar …k maº ˆpay|  
 
 

 
Ÿkena ih ih iF idey Vr mYaelirya pãiteraD kra Zae¬C na? 
 
Vmaedr mt ŸdS§elaet Ÿta mYaelirya Ÿkan ntun ibxy ny| Vmra Ÿs† ŸCaFebla ŸTek† Ÿjen 
…esiC ŸZ …YenaiPils naemr …k DreNr mSar maDYem† …† mYaelirya CRay| …† Ÿraegr 
jIbaNuFa …k DreNr prjIbI pãeFaejaya (protozoa) Za ŸragIr re¹¡r meDY ibó»ar laB ker|  
mYaelirya ŸragIek ZKn …† mSa kaƒmRay tKn tar maDYem† jIbaNuFa CiRey peR Vbar 
Verkjenr SrIer| mSar ŸdOrtÔ kmaet parel† ŸZeHtu …† Ÿraegr ibó»ar Tamaena sÝb ta† 
Aenk smy† mYaelirya Vº¡aÇ» jayga§elaet kIFnaSk ihihiF paˆhar CiRey Ÿdwya Hy|  
ihihiF He¬C …k DreNr maratMk øayibk ibx, mSar GaƒiF§elaet pãTmbaerr mt ihihiF CRaenar 
saeT saeT mSar s„KYa …b„ Ÿs† saeT mYaeliryar pãekapw VSatItBaeb kem Zay| …† pÁit 
bYbHar ker keyk dSk Veg Bart, ba„laedSsH Vmaedr …lakay mYaeliryar pãekap kimey  
 
 

 
icº : 4.3:pâiTbIr ibiBÊ A‚el mYaeliryar ibó»ar| ŸsOjnYW  (pYan ViÒkan mYaelirya knPaerÆs-2005) 

http://www.mim.su.se/conference2005/eng/registration.html 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

Vna Ÿgelw …Kn Vbar ntun ker ta iPer Vset ìr› kereC| xaeFr dSek ibSÔbYapI mYaelirya 
ŸragIr s„KYa kimey 75 imilyen naimey Vna HeyiCela, ATc …Kn ta ŸbeR Vbar 300-500 
imilyen daiReyeC| taHel sÔBabt† pãSÈ wef Ÿkena Vbar pãit bCr pãay ibS lQ manux pãaN 
Harae¬C …† maratMk Ÿraeg? Ÿkena Vbar ntun ker mYaelirya Ÿraegr pãekap ŸdKa idet ìr› 
kereC ibSÔjueR? Vr ikCu† ny, …Kaenw Vmra ŸdKiC Ÿs† pãakáitk inàbacenr ŸKla! ŸZmn Dr›N, 
ciLeSr dSekr idek Baret pãTmbaerr mt bYapkBaeb ihihiF bYbHar krar pr pãay 10-12 
bCr mYaelirya Ÿraegr pãekap …eqbaer† kem igeyiCela| tarpr ik Hl? tarpr …k dSk baed 
ŸdKa Ÿgela, …et Vr kaj He¬C na, ihihiF CRaenar saeT saeT, keyk maesr meDY† ihihiF 
pãiteraDk mSar s„KYa ŸbeR Zae¬C AkæpnIyBaeb| …Kn Abóùa …mn† daiƒReyeC ŸZ, ihihiF 
CRaenar saeT saeT† ihihiF pãiteraDk mSar pal otir Hey Zay| 1959 saelr idek pãTmbaerr 
mt Baret …† ihihiF pãiteraD QmtasÚpÊ mSa ŸdKet pawya Ÿgela| ikBaeb taHel ˆ‡pi¹ Hl 
…† ihihiF pãiteraDk mSar? Ÿs† …k† inyem, ibbàtenr pãakáitk inàbacenr pT Der†| sb 
jIebr mt† mSar meDYw ibiBÊ DreNr obiSîFY …b„ pãkarN reyeC| saDarN Abóùay mSkpue²r 
meDY ihihiF pãiteraDk mSa s„KYay Kub km Taek, Ÿkan …kDreNr imˆeFSn ŸTek† Hyeta …k 
smy …† pãkarniFr ˆ‡pi¹ HeyiCela| saDarn Abóùay ihihiF pãiteraeD AQm A„SiF† pãkáitet 
ŸbSI ŸZagY iHeseb pirgint Hy, ta† taedr s„KYaw Taek Aenk ŸbSI| ihihiF bYbHar krar 
saeT saeT† …† A„SiF mer Zay ikÇ¼ Ÿbƒec Taek ìDu Ÿs† s„KYalGu mSa§ela Zaedr meDY ihihiF 
pãiteraDk Qmta reyeC| Vr tar Pel Za Hbar ta† Hy - §iFkeyk …DreNr mSa§ela† ìDu 
pãaeN Ÿbƒec Zay Zaedr ijenr meDY reyeC ihihiF pãiteraDk Qmta| …ra† ìDu b„S bâiÁ ker 
prbàtI pãjnM otir ker …b„ s„KYay P™el ŸPep ˆfet Taek| ŸbS ikCu smy pr sÔBabt† ŸdKa 
Zay ŸZ, mSar ntun jnpue²r ŸbSIrBaegr meDY† ihihiF pãiteraDk Qmta reyeC …b„ Zt† 
ihihiF CRaena ŸHak na Ÿkena taet Vr Ÿkan kaj He¬C na| 
  
…k† rkm ˆdaHrN ŸdKa Zay jimet kIFnaSk wxuD pãeyaegr ŸQeºw| barbar …k† wxuD jimet 
idet Takel ŸbSIrBag dUàbl Ÿpaka§ela mer Zay ikÇ¼ kIFnaSekr iº¡ya pãiteraeD sQm ikCu 
Si¹¡SalI Ÿpaka-makR rey Zay b„SbâiÁ krar jnY| bYakeFiryar mt jimr …† Ÿpaka§elaw Å›t 
b„SbâiÁ kret Taek| AnYidek wxueDr ŸkaÚpanI§elaw idn idn Vrw kRa wxuD Ÿbr kret Taek 
…edrek dmn krar jnY| …r Pel …ksmy ŸdKa Zay ŸZ, jimet Kub ŸbSI kRa wxuD pãeyag kra 
CaRa Vr Ÿkan kaj† He¬C na| Vr AnYidek Zt taRataiR Vmra Vrw ŸjaRaela kIFnaSk 
bYbHar kir na Ÿkn ŸdKa Zay tara Kub km smeyr meDY† ibbiàtt Hey pãiteraD Qmta otir ker 
ŸPleC| …kFa mjar ˆdaHrN Ÿdwya Zak …Kaen| inˆ †yàek pãTmbaerr mt ZKn Vlur meDY 
…kDrenr §beRŸpaka Ÿkalaraeha peFeFa ibeFl Ÿk (Leptinotarsa septemlineata)  marar 
jnY ihihiF bYbHar kra Hy tKn Ÿpaka§elar ŸlegiCela 7 bCr …r ibr›eÁ pãiteraD Qmta otir 
kret| tarpr taedrek dmn krar jnY Vrw Si¹¡SalI azinphosmethyl ZKn jimet CRaena 
Hl tKn tara …ek pãiteraD krar Qmta Aàjn ker ŸPlela paƒc bCer| …r per Vrw Si¹¡SalI 
carbofuran-…r ibr›eÁ pãiteraD Qmta Aàjn kret smy ŸlegiCela du† bCr, Vr sÚpãit 
AtYÇ» kRa kIFnaSk wxuD pyrethroids …r ibr›eÁ ŸlegeC maº …k bCr|  
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

…Baeb idenr pr idn Si¹¡SalI kIFnaSk otir ker Vmra Vmaedr 

sÔaeóùYr …b„ pirebeSr ik pirmaN Qit ker celiC ta ŸbaD Hy ŸBeb 

ŸdKar smy HeyeC| lQ lQ bCr Der …† Ÿpaka makR, 

bYakeFirya§ela pãkâitet ŸZn rajar Hael rajtÔ kereC, Ÿkan DreNr 

pãiteraeDr iSkar Hyin, ta† taedr ibbàtn GeFiCela AnY inyem; 

pãkáitr ŸKyal KuSI mt| …Kn gt AàD Sta×I Der ibiBÊ DreNr 

wxuD …b„ kIFnaSekr samen iFek Takar daey tara Vmaedr ŸcaeKr 

samen† pãitinyt bdel Zae¬C manuexr sâîF káiºm kareN|  

 
bYakeFiryajint AsuK saraenar jnY Vmaedr pãjnM VYiÆFbaeyaiFkek …kDreNr ApãiteraDY Aó½ 
iHeseb† Der ineyiCela, ikÇ¼ bYakeFiryar º¡magt ibbàtenr Pel ta Vjek ŸkaTay …es 
daƒiReyeC ta …kFu Jailey inel ikÇ¼ mÆd Hy na| ZeT¬C wxueDr bYbHaerr pirnit ik Het paer 
tar …k ŸmaQm ˆdaHrN He¬C Vmaedr ŸcaeKr samen GFa …† bYakeFiryar ibbàtn|  
 
 
bYakeFiryar ibbàtn, AYaiÆFbaeyaiFekr ZeT¬C bYbHar …b„ ApãiteraDY "supar bag' 
 
…kjn Bal ha¹¡ar AYaiÆFbaeyaiFk Ÿdwyar smy ŸragIek p† p† ker bel Ÿdn wxueDr sbkiF 
Ÿhaj ŸZena Ÿs ŸSx ker …b„ stàk ker Ÿdn itn car idn pr …kFu Baela lagel† wxuDFa Kawya 
ŸZena ŸCeR na Ÿdy| itn car idenr meDY AYaiÆFbaeyaiFk SrIerr iBterr ŸbSIrBag bYakeFirya 
Ÿmer ŸPel bel† Vmra …t taRataiR suýH ŸbaD kret Taik| …Kn Zid Hfa‡ ker Ÿkˆ wxuD 
Kawya ŸCeR Ÿdy taHel AepQakát Si¹¡SalI …b„ AYiÆFbaeyaiFekr pãit Aenk ŸbSI pãiteraD 
QmtasÚpÊ bakI bYakeFirya§ela Vmaedr SrIerr iBter rey Zaeb| …ra† tarpr b„SbâiÁ 
kreb …b„ prbàtI pãjenMr bYakeFiryay taedr ijn† pãbaiHt Heb (bYakeFirya keyk iminF ba 
keyk GÆFar meDY† b„SbâiÁ ker)| Pel keykidenr meDY† ŸdKa Zaeb ŸZ Ÿs† ŸragI Vbar ntun 
ker Aenk ebSI AsuýH Hey peReC …b„ …†bar Vegr Ÿcey Aenk ŸbSI Si¹¡SalI wxueDw Vr 
kaj He¬C na| pãTmbar sbFuk™ wxuD ŸKel Hyt sb§ela bYakeFiryaek Ÿmer ŸPla sÝb Ht, …Kn 
Hfa‡ ker wxuDFa Kawya ŸCeR Ÿdwyar Pel ìDumaº wxuD pãiteraDkarI Si¹¡SalI 
bYakeFirya§elaek baƒicey raKa Hela|  
 
…k† pirNit lQY kra Zay ZKn Pçu ba faÆha lagel Vmra ha¹¡arek ŸFFäasa†e£an jatIy 
AYaiÆFbaeyaiFk Ÿdwyar jnY ŸjaRajuiR kret Taik| †nPçueynja ba fa¸ar karN Ba†ras, 
bYakeFirya ny; Vr AYaiÆFbaeyaiFk ìDumaº bYekeFiryar ibr›eÁ kaj ker …b„ Ba†raesr ibr›eÁ 
ZueÁ …r Ÿkan Buimka† Ÿn†| Pçu ba fa¸ar ibr›eÁ AYaiÆFbaeyaiFk Ÿta Ÿkan kaej laeg† na, br„ 
Vmaedr SrIerr iBterr duàbl bYakeFirya§elaek Ÿmer ŸPel Si¹¡SalI ikCu bYakeFiryaek ij†ey 
raKet sHayta ker| tarpr º¡mSW AYaiÆFbaeyaiFekr pãit Aenk ŸbSI pãiteraD QmtasÚpÊ …† 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

bYakeFirya§ela Vmaedr SrIer b„SbâiÁ ker …b„ BibxYet Asuóù Hel Vrw kRa AYaiÆFbaeyaiFk 
CaRa Ÿkan kaj Hy na| ba„laedeSr Aenk ha¹¡ar† ŸZ Ÿkan AsueKr icik‡say ApãeyajnIyBaeb 
AYaiÆFbaeyaiFk …b„ …kaiDk wxuD idey Taekn| ŸZena BabFa He¬C, …kFa na …kFa wxuD Ÿta kaj 
kreb†| ikÇ¼ …r Pel ŸragIr SrIer AepQakát Si¹¡SalI bYakeFiryar s„KYa baRet Taek …b„ 
BibxYet Ÿrag saraenar jnY Aenk kRa wxueDr pãeyajn Hy|  
  
…eta Ÿgela …kFa idk, …r† VerkFa ByabH idk iney ib¯anIra Vjkal ŸbS duiëcÇ»ay† pRet 
ìr› kreCn bel† men Hy|  Vpnara suparmYan, supar gaeàlr isenma ŸdKeCn, ikÇ¼ kKnw ik 
supar bag ba supar bYakeFiryar nam ìeneCn? gt AàD Sta×I Der AYiÆFbaeyaiFekr bYapk 
bYbHar ŸZmn lQ lQ Ÿlaekr pãaN baƒiceyeC ŸtminBaeb tar† pãitiº¡ya iHeseb Vjek ŸdKa 
ide¬C 'supar bag'| …mn ikCu bYakeFiryar ˆ‡pi¹ HeyeC Zaedr ˆpr Vjekr sbecey kRa 
AYaiÆFbaeyaiFkFaw Vr kaj kreC na| Vmra Zt Si¹¡SalI AYaiÆFbaeyaiFk bYbHar kriC, tt† 
paLa idey tara ibbiàtt Hey Zae¬C| bYakeFiryar b„SbâiÁ GeF AtYÇ» Å›t, taedr imˆeFSenr 
Harw AtYaiDk Vr tar Pel taedr meDY ibbàtn GFŸt Taek AkæpnIyBaeb Å›t gitet| 
manuexr saeT tulna krel ŸbaJa Zay kt taRataiR bYakeFiryar ibbàtn GFeC| iSkaega 
†ˆinBarisiFr pãePsr rbaàF hm …kbar beliCeln bYakeFiryar meDY ŸZ ibbàtn GFŸt laeg 20 
iminF manux pãjaitet Ÿs† ibbàtn GFŸt laeg 20 bCr 6|  
 
pãakáitk inàbacenr inyem† AYaiÆFbaeyaiFekr ibr›eÁ Ÿbƒec Takar jnY imˆeFSenr maDYem ibbiàtt 
Hey tara Vjek …mn Abóùay ŸpOeCeC ŸZ, tara sb Drenr wxuD† pãiteraD ker iFek Taket 
paer| jana ŸgeC, Staphylococcus aureus naemr bYakeFiryaiF …Kn pàZÇ» Vibïát sbecey 
Si¹¡SalI AYaiÆFbaeyaiFk Vancomycin …r ibr›eÁw pãiteraD Qmta Aàjn ker ŸPeleC|  
ihskBair piºkar ibeSx …k pãitebden (Vol 27, No1) edKa Zae¬C ŸZ, †raek ZuÁrt pãay 300 
Vemirkan osenYr meDY 2003 sal ŸTek 2005 saelr meDY …k DreNr bYakeFirya jint 
†nePkSn ŸdKa ideyeC Za Ÿkan pãcilt wxuD idey† saraena Zae¬C na, …† bYakeFirya§ela 
ibbiàtt Hey AYiÆFbaeyaiFekr ibr›eÁ …tKain† pãiteraD geR tueleC ŸZ ha¹¡arra iHmiSm ŸKey 
Zae¬Cn …edr icik‡sa kret| †itmeDY† 5 jn osnY mâtYbrN kereC …† Ÿraeg| ha¹¡arra By 
pae¬Cn ŸZ jIbaNu§elar Kub Å›t ibbàtenr kareN Hyeta Kub taRataiR† Vmra …edr Ÿmakaibla 
krar Qmta Hairey ŸPleba|  
 
ŸZ iFib Ÿragek pâiTbI ŸTek inàmul Hey igeyiCela bel Vmra Der ineyiClam ta …Kn pâiTbIr 
ibiBÊ ŸdeS puera dem iPer …eseC, raiSyar ibiBÊ jaygay …Kn ntun ker iFib Ÿraegr ˆ‡pat 
ìr› HeyeC, Zar ˆpr Vegr Ÿkan AYaiÆFbaeyaiFk† Vr kaj kreC na| ha¹¡arra …Kn ŸragIr 
P™sP™esr Vº¡aÇ» iFsuY§elaek ŸkeF ŸPel idey Ÿrag inrameyr ŸcîFa kreCn| Vjek Vemirkar 
ibiBÊ Haspatael …mn ikCu bYakeFirya ŸdKa ideyeC Zaedr meDY sbecey kRa AYiÆFbaeyaiFekr 
ibr›eÁw pãiteraD Qmta ŸdKa ideyeC| Haspatal§elaet sÔaBaibkBaeb† sbecey ŸbiS 
AYaiÆFbaeyaiFk bYbHar kra Hy, Pel ŸsKaen bYakeFirya§elaw ibbiàtt Hey …r ibr›eÁ pãiteraD 
Qmta Aàjn kret Taek| Vjek Haspatal§elaet ŸragIra …k Ÿrag iney VseCn Vr 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

Haspatal ŸTek† Vº¡aÇ» He¬Cn Verk Drenr …† ApãiteraDY bYakeFirya idey|  
 

ib¯anIra …Kn bleCn kaman Ÿgalar mt AYaiÆFbaeyaiFkek Aó½ 

iHeseb Zºtº bYbHar na ker br„ …Kn Vmaedr pãeyajn 

ibiBÊ bYakeFirya, Ba†ras …b„ AnYanY jIbaNur ibbàtenr 

gitFaek ifk mt ŸbaJa …b„ ibSåxN kra| tar ˆpr iBi¹ 

ker pirebeSr dUxN kmaena, tâtIy ibeSÔr ŸdS§elaet sÔaóùYkr 

pirebS otir kra †tYaidr maDYem …ksmy Hyeta Vmra 

…edr ibbàtenr gitFaek† GuiRey idet sQm Het pair| tKn 

Hyeta ŸdKa Zaeb …† jIbaNu§elar Qitkr idkFa ibbiàtt Hey 

…tKain† kem ŸgeC ŸZ, …ra Vr manuexr pãaNHainr karN Het 

pareC na  7| 

mYaelirya ADuYixt ViÒkay Ÿkena ByabH isekl Ÿsl (Sickle Cell) Ÿraegr ijenr CRaCiR?  
 
ViÒkabasIedr meDY ŸZ isekl Ÿsl …Yenimya (r¹¡aæpta) Ÿraegr ibxm pãekap ŸdKa Zay tar 
saeT mYelirya Ÿraegr …kFa VëcàZrkm sÚpàk reyeC| Vsun ŸdKa Zak pãkáitet CiRey iCiFey 
Taka …DreNr caQ™x ˆdaHrN§ela ikBaeb pãakáitk inàbacenr mulnIitFaek Vmaedr samen tuel 
DreC| 
 
ViÒka …b„ BumDYsagrIy A‚el isekl Ÿsl …Yenimya naemr …† ByabH ŸragFar karN Vr 
ikCu† ny, manuexr SrIer …kDreNr º›iFpUàN iHmegåaibenr kareN …† Ÿraegr ˆ‡pi¹ GeF …b„ 
tarpr pãjenMr pr pãjnM Der manuexr meDY CiRey peR|  iHmegåaibn naemr …† jiFl AnuiFr 
saHaeZY† Vmaedr re¹¡r iBterr ŸlaiHtkinka§ela (red blood cells) SrIerr ibiBÊ A„eS 
Ai¤ejn srbraH ker| cariF pakaena pileppFa†h Ÿc†enr smnÔey …kiF iHemaegåaibn kNar 
sâiîF Hy - tar meDY duiF VlPa Ÿc†n …b„ Vr AnY duiF He¬C ŸbFa Ÿc†n| pãetYkiF VlPa 
Ÿc†enr meDY  141 iF …ma†ena …ish Vr pãetYkiF ŸbFa  Ÿc†enr meDY  146 iF …ma†ena …ish 
Taek, AàTa‡ Vmaedr …kiF iHemaegåaibn kNar meDY 574 iF …ma†ena …ish Taek | suýH 
iHemaegåaibn  'A'  …b„ isekl Ÿsl iHemaegåaibn "S'  …r meDY gfngt paàTkY Kub† samanY; ŸbFa 
Ÿc†enr iBter gåuFaimn (Glutamin) naemr …ma†ena …ishiF "BYailn' (Valine) namk …ma†ena 
…ish idey pãitýHaipt Hey Ÿgel† AsuýH …† iHemaegåaibenr ˆ‡pi¹ Hy| HYa, bYaparFa …kFu 
Ÿgalemel† beF! 574 r iFr meDY maº …kFa …ma†ena …ish bdel Ÿgel† ik …k ByabH Ÿraegr 
jnM Hey Zae¬C Vmaedr ŸdeH! isekl Ÿsl iHemaegåaibn§ela re¹¡r iBterr ŸlaiHtkinkaek 
ibkát ker ŸPel, saDarN Abóùay …ra ŸdKet cakitr mt Helw …† Ÿraegr Pel tara kaeó»r mt 
Vkar DarN ker bes| Vr Ÿgal baƒeD ŸsKaen†| …† ibkát Vkaerr ŸlaiHtkinka§ela ŸCaF 
ŸCaF r¹¡nalI§elar muK VFek Ÿdy| Vr Vmaedr SrIr tKn pãitiº¡ya iHeseb AtYÇ» Å›t gitet 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

…† AýbaBaibk Ÿkax§elaek DÔ„s ker idet ìr› ker …b„ tar PlSã›itet† ŸragIr SrIer 
r¹¡aæpta (Anemia)  ŸdKa Ÿdy|  isekl Ÿsl …enimyay Vº¡aÇ» Ÿkax§ela maº 30 idn Ÿbƒec 
Taek, ŸZKaen re¹¡r suýH  ŸlaiHtkinka§ela  Ÿbƒec Taek 120 idn| VYenimyar kareN …† Ÿraeg 
Vº¡aÇ» iSìra Kub sHej† ibiBÊ DreNr s„º¡amk Ÿraeg Vº¡aÇ» Hey mâtuYbrN ker 8|  
 
Vmra jain ŸZ, Vmaedr ŸdH Ÿkaex pãetYkiF obiSeîFYr jnY ŸZ duiF ker ijn reyeC tar …kiF 
Ves mar kaC ŸTek Vr VerkiF Ÿdy baba|  Zara baba …b„ ma dujenr kaC ŸTek† isekl Ÿsel 
Vº¡aÇ» iHemaegåaibenr ijn pay tara† …† Ÿrag iney jnMay …b„ iSì byes† mâtuYbrn ker|  Vr 
Zaedr meDY …kiF sÔaBaibk ijn …b„ VerkiF AsuýH ijn Taek taedr meDY …† Ÿraegr obiSîFY 
Takelw ta sb smy ŸcaeK Dra per na ba …t crm Vkar DarN ker na| ŸbSIrBag ŸQeº† …ra 
suýHBaeb jIbn Zapn ker, ìDumaº ikCu ibeSx piriîHitet taedr meDY …Yenimyar lQN ŸdKa 
Zay|  piëcm …b„ mDY ViÒkay pãcur isekl Ÿsl …Yaenimyar r›gI ŸdKa Zay, …mnik …mnw ŸdKa 
ŸgeC Ÿkan Ÿkan ŸgaîfIr Stkra 30%  Ÿlak† …† Ÿraeg Vº¡aÇ»| ibbàtnbadI jIbib¯anIra 
sÔBabt† pãSÈ kreln, ekmn ker …kFa jnpue²r meDY …rkm maratMk …kiF ibkát ijn …t 
ŸbSI Haer iFek Taket parela?  pãakáitk inàbacenr inyem ik …r Aenk Veg† ŸSx Hey Zawyar 
kTa iCl na? Vr … pãeSÈr ˆ¹r Kuƒjet igey† ib¯anIra §r›tÔpUàN …k tTY Vibïar kreln|  
 
ŸBOgilkBaeb isekl Ÿsl …enimyar ijenr ibó»âitr pYaFaànFa ŸKyal krel …kFa AÄut ijins 
lQY kra Zay - ŸZ ŸZ …lakay …† ŸragiF ŸdKa Zay ifk Ÿs† Ÿs† …lakay …b„ tar VeS paeS 
mYalairya Ÿraegrw pãekapFaw bhúeha ŸbSI| dIàGidenr icik‡saib¯aenr gebxNa ŸTek ŸdKa Ÿgela 
ŸZ, Zaedr Ÿkaexr meDY maº …kiF isekl Ÿsl …Yenimyar ijn Taek (VerkiF suýH ijn) taedr 
mYaelirya pãiteraDkarI Qmta duiF suýH ijenr AiDkarI Ÿlakedr Ÿcey Aenk ŸbSI| ik AÄut na 
bYaparFa? Ÿkan …ksmy Ÿkan …k imˆeFSenr PlSã›itet Hyeta ViÒkabasIedr meDY …† ibkát 

  
 

     
      
icº 4.4 : pãTm Cibet ViÒka, †werap …b„ …iSyar ibiBÊ A‚el mYaeliryar ibó»ar ŸdKaena HeyeC| idÔtIy Cibet nIl r„ 

idey ŸdKaena HeyeC isekl Ÿsl …enimya Ÿraegr ibó»ar, nIl r„ Zt ŸbSI gae•a tt† pãekap ŸbSI ŸsKaen …† Ÿraegr| 
(ŸsOjnYW http://evolution.berkeley.edu/evolibrary/article/0_0_0/history_19) 

 
 
 

ijnFa CiRey peRiCela| pãakáitk inàbacenr inym Ÿmen ŸdKa Ÿgela, ŸZ A‚el mYaeliryar pãekap 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

ŸbSI ŸsKaen isekl Ÿsl …enimyar …kFa ijn DarNkarI Ÿlaekr iFek Takar Qmtaw ŸbeR 
Zae¬C, karN iHemaegåaibenr …† Ÿrag bHnkarI ijnFa mYaelirya Ÿrag pãiteraeD ŸbSI kaàZkrI 
Buimka raKet pareC| AnYidek Zaedr meDY duiF† suóù ijn reyeC tara mYaelirya Ÿraeg Vº¡aÇ» 
Hey mara Zae¬C Aenk ŸbSI Haer| taHel …Kn pãakáitk inàbacenr inyem …Kaen ik GFar kTa? 
HYa, …† º›iFpUàN ijnbHnkarI manux§ela† ŸSx pàZÇ» mYaelirya Ÿraegr ŸcaK ra–anIek ˆepQa ker 
ŸbSIidn iFek Taket pareC …b„ b„SbâiÁ kret sQm He¬C| tar Pel Za Hbar ta† Hl, iFek 
Takar daey† St St pãjnM per ŸdKa Ÿgela ViÒkabasIedr …kFa ibSal V„eSr meDY† CiRey 
peReC ibkát isekl Ÿsl …enimyar ijn| ik cm‡kar …kiF ˆdaHrN pãakáitk inàbacenr maDYem 
GFa ibbàtn te¹Ôr!  
 

ibbàtenr maDYem ŸkaiF ŸkaiF bCerr ibiBÊ rkemr …b„ maepr 

pirbàtenr mDY idey Zid Vmaedr ˆ‡pi¹ na Ht taHel … DreNr 

obiSîFY§elar Ÿkan AàT† Taketa na| …kjn buiÁdIÐ sâiîFkàta 

Ÿkena …rkm Hajaera duàblta, ibkáit …b„ Ÿgaƒjaiml idey taƒr 

sâiîFek otir kret Zaebn? Ÿkena taek …k Ÿrag saraet igey  

jnY Verk Ÿraegr bIj pueR idet Heb SrIer? kaej† manuexr 

kæpnay sâiîF VelOikktÔ idey ny, br„ …kmaº ibbàtnbaedr  

maDYem† …† DreNr GFna§elaek sifkBaeb bYaKYa kra sÝb, 

pãkáitet …DreNr Hajaera GFna reyeC Za pãcilt sâiîFt¹Ô ba 

"†neFilejÆF ihja†n' t¹Ô idey ŸkanBaeb† bYaKYa kra sÝb ny| 

 
…tQN Vmra ŸdKlam ibiBÊ DreNr ma†eº¡a ibbàtenr (microevolution) ˆdaHrN ŸZKaen 
pãjaitr iBter† ibiBÊ Drenr ŸCaF ŸCaF pirbàtn ba ibbàtn GFeC| …rkm HajarFa ˆdaHrN 
reyeC Vmaedr ŸcaeKr samen†| Vmra Vegr ADYaey ŸdKiC ŸZ, ŸBOgilkBaeb …kFa pãjaitr 
ikCu A„S Vlada Hey Ÿgel taedr meDY …DreNr ŸCaF ŸCaF pirbàtn§ela jmet jmet …ksmy 
…mn Abóùay daƒRay ŸZ tara Vegr Ÿs† ibi¬CÊ A„eSr ŸTek …eqbaer† Vlada pãjaitet pirNt 
Hy| tKn ca†elw Vr Vegr jatBa†edr saeT maen Vegr sÿjatIy pãanI§elar saeT taedr 
AÇ»Wpãjnn Vr sÝb Hy na; Pel  …k† pãjaitr du† dl sÚpuàN duiF Vlada pãjaitet rœpaÇ»irt 
Hey Zay| …† rkm Abóùa ŸTek† GeF ma†eº¡aibbtenr "bRda' macroevolution ba mYaeº¡a-
ibbàtn| ŸBOgilk ibi¬CÊta CaRaw ntun pãjait otir Het ŸdKa ŸgeC, …mnik ib¯anIra 
lYberFiret ntun pãjaitr ˆiÄd …b„ pãaNI otrI kret sQm HeyeCn| ŸZmn, hbJaniô …b„ 
paBlBiô 1971 sael  häesaiPla iney AÇ»renr prIQar maDYem häesaiPlar iBÊ …kiF pãjait 
ˆÄaben smàT HeyiCeln 9| ˆiÄedr ŸQeº pilpåyh, …elapilpåyehr maDYem lYaberFrIet 
ŸkayaÆFam pãjait otrI kra sÝb HeyeC| ob¯aink jaànal§elaet … Drenr sPl prIQar Aenk 
ˆdaHrN VeC  10| 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

 
bó¼tW ibbàtenr peQ pãmaN Vj …eta† ŸbSI ŸZ Ÿs§elaek A÷Ikar krar AàT AenkFa pâiTbIr 
ŸgaltÔek A÷Ikar krar mt†| ibbàtenr peQ ŸZ smó» saQY Haijr kra Zay ta Hl : pãaN 
rasayink pãmaN, ŸkaxibdYa ibxyk pãmaN, SrIrbâ¹Iy pãmaN, s„eZagkarI jIebr (connecting 
link) pãmaN, ŸBOgilk ibó»aerr (Geographical distribution) pãmaN, tulnamUlk A˜s„óùaenr 
pãmaN, ŸSãnIkrN s„º¡aÇ» pãmaN, iniîº¡y ba ibluÐpãay Ae˜r pãmaN †tYaid| Vr Pisl ŸTek pawya 
Hajaera saQY-pãmaN Ÿta VeC†|   Vjek srIsâp ŸTek ikBaeb paKI ibbiàtt HeyeC tarw pãay 
sÚpUàN Dap§ela pawya ŸgeC, pawya ŸgeC maC ŸTek ˆBcr, ˆBcr ŸTek srIsâp, sirsâp ŸTek 
ó»nYpayI pãaNIr ibbàtenr mDYbàtI Dap§elaw|  ibeSx ker  sirsâp ŸTek ó»nYpayI jIeb ibbàtenr 
sÚpUàN Dap§ela Vjek Kub BalBaeb pãitiîft; mDYbàtI Dap§ela …eta† pirôar ŸZ ib¯anIra 
pàZÇ» iÃDay peR Zan …† ŸBeb ŸZ …§elaek "mammal-like reptile' blebn naik "reptile-like 
mammal' blebn 11|   Synapsids, Therapsida, Cynodonta ŸTek ìr› ker Vid ó»nYpayI 
pãaNI pàZÇ» sb§ela Daepr …kaiDk Pisl pawya ŸgeC|  …mnik taedr Ÿcayal ikBaeb Daep Daep 
ibbiàtt HyeC Ÿs§elaw Pisl ŸTek ˆÁar kra ŸgeC  12|  
 
 
ib¯anIra Ÿkbl Piselr ˆper† inàBr ker bes Ÿn†, tara pãaNIedeH mYaeº¡a-ibbàtenr jnY dayI 
…kiF AtYÇ» pãeyajnIy ijn Kuƒej Ÿbr kereCn Zar nam Ubx complex| …ehayaàh ilˆs …r jnY 
1995 sael Ÿnaebl purîkar laB kern|   …† Ubx ijn Vsel bûl-KYat Hox ijenr …kiF|  
…† ijn§ela† Vsel pãaNIedeHr kafaemar inrb pirkæpnakarI| … ijn§ela† bel ide¬C …kiF 
maiCr kyiF paKa Takeb Vr makRSar kyiF pa Takeb| …§ela sàbpãTm pawya Zay ÒuF-Pça†-…, 
per Ÿs§ela maC, bYa– ik„ba manuexw sman §r›tÔpUàN iHeseb sna¹¡ kra Hy|  …§elar samanY 
Adlbdel† baiHYk gfen ŸZ ibpul pirbàtn kra sÝb ta sÜeÉ ib¯anIra Vj iniëct (… b†eyr 
piriSeîF … iney Vera ibó»airtBaeb Velacna kra HeyeC)| Vsel jIbib¯an, pãtþt¹Ôib¯an, 
ŸjeniF¤ …b„ Vnibk jIbibdYar Ÿkan SaKa† ibbàtenr Ÿkan saeQYr iberaiDta Ÿta kreC† na, 
br„ Zt idn Zae¬C ibbàtenr DaraiF sbar kaeC ýpîF ŸTek ýpîFtr Hey ˆfeC; ibbàtnt¹Ô idn 
idn Hey ˆfeC …k kTay ApãiteraDY|  
 
ibbàtnbad iberaDIra pãay† bel Taekn ŸZ, ma†eº¡a-ibbàtn GFet ŸdKa Ÿgelw mYaeº¡a-ibbàtn 
naik kKn† ŸdKa Zayin - mjar bYapar He¬C taedr AnYanY pãcarNa§elar mt† …Faw …eqbaer† 
ˆeÀSYpãenaidt …b„ imTYa| clun taHel …bar …DreNr ikCu ˆdaHrN iney† Velacna kra Zak| 
Ÿkan jIebr cairidekr pairpaiàSÿkta, b„SbâiÁr …b„ imˆeFSenr Har w git pãkáit, ijnpuelr 
pãBab †tYaidr Aenk ikCur ˆpr inàBr ker …† mYaeº¡a-ibbàtn GFeb ik GFeb na| saDarNt 
Vmaedr …k jIbnkaelr sIimt smeyr meDY …k pãjait ŸTek Verk pãjaitr ibbàtn GFet 
ŸdKa Zay na| …Fa GFet Hajar, lQ ba ŸkaiF bCrw Ÿleg ŸZet paer| ikÇ¼ kKena kKena 
pãkáitet Ÿkan ibeSx Abóùar pirepãiQet Kub Å›tw GeF ŸZet paer …† ibbàtn pãiº¡ya| ib¯anIra 
…kFu Abak† HeyiCeln pãTem, ikÇ¼ …Kn buJet pareCn ŸZ, ibbàtn Å›t, AtYÇ» Å›t, DIer ba 
AtYÇ» DIer - sb Baeb† GFet paer| … pãse˜ hW ircaàh hiknesr saÚpãitk mÆtbYiF ˆeLKeZagY 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

: "Evolution, for instance, normally takes too long to make an impact within a 
human lifespan....... The amazing thing is how alarmingly fast evolution can 
sometimes go, when conditions are right. Let's hope bird flu won't turn out to be 
an example." 
 
Vegr ŸlKa§elaet ibiBÊ DreNr ma†eº¡a ibbàtenr ˆdaHrN ŸdeKiC Vmra, …Kn clun mYaeº¡a 
ibbàtenr ikCu ˆdaHrN iney Velacna kra Zak|   
 
   
ˆiÄedr ntun ntun pãjait otir He¬C AHrH 
 
Vmaedr ŸcaeKr samen pãakáitkBaeb imˆeFSenr maDYem ntun pãjaitr ˆÄebr GFnaFa …kFu 
ibrl† beF| teb …Drenr GFna ŸZ …ekbaer GeF† na taw ny| ib¯anIra gt …keSa bCer ŸbS 
ikCu ˆiÄedr meDY …DreNr ntun pãjait otirr GFna pàZebQN kereCn| Vr lYaberFiret ntun 
Drenr Vrw ˆÊt PlnSIl Dan, gm ba Bu´ar pãjait otirr GFna Ÿta HrHaemSa Vmra Kberr 
kagej† ŸdKet pa†|  
 
1910-1930 …r meDY Vemirkar wyaiS„Fn …b„ V†haeHa ŸýFeF sYalisPa† naem AenkFa mular 
mt ŸdKet …k DreNr KadYeZagY muelr gaeCr itniF pãjaitr (Tragapogon dubius, 
Tragapogon pratensis, Tragapogon porrifolius) cax ìr› kra Hy| …r Veg Vemirkay 
sYalisPa† …r Ÿkan Aió»tÔ† iCelana, …edrek †ˆerap ŸTek …en pãTmbaerr mt …Kaen Ÿbana 
Hy 13| 1950 saelr idek ib¯anIra Vbak Hey ŸdKeln, itniF Ÿta ny, paƒc  DreNr sYalisPa† 
ŸdKa Zae¬C maef! taHel …† ntun du'DreNr pãjait …ela ŸkaTa ŸTek? …ra Ÿta †ˆerap ŸTek 
Vna pãTm itniF pãjaitr saeTw pãjnenw sQm ny, taHel ik …Kaen sÚpuàN du'iF ntun pãjaitr 
sâiîF HeyeC …† keyk dSekr meDY†? - bYaparFa Vsel† ta†, ibisMt ib¯anIra inejr ŸcaeK 
ŸdKeln pãkáitet ntun pãjait sâiîFr GFna| pãTm itniF pãjait ŸTek pilpåyh s„krayenr 
(poliploid hybridization) Pel duiF ntun pãjaitr jnM HeyeC| Vmra jain ŸZ, saDarNt 
sÇ»aenra taedr pãitiF obiSeîFYr jnY baba …b„ mar pãetYekr ŸTek …kiF ker Ÿº¡amejam Ÿpey 
Taek|  ikÇ¼ …eQeº bYaparFa GFeC …kFu Ÿgalemel Baeb| imˆeFSenr Pel  ntun pãjait§elar 
meDY ma babar dujenr ŸTek† …k ŸseFr bdel du† ŸsF ker Ÿº¡amejam …eseC|  …r Pel …ra 
inejedr meDY pãjnen sQm Helw ma babar pãjaitr sYalisPa† …r saeT Vr pãjnn kret 
pareC na| tar maen daƒRae¬C …† ŸZ, …Kaen imˆeFSenr PlSã›itet sÚpUàN duiF ntun pãjaitr jnM 
HeyeC pãakáitkBaeb Vmaedr ŸcaeKr samen†| gt keyk dSek ŸjeniFe¤r ABUtpUàb Vibïaerr 
Pel ib¯anIra …† ntun pãjait§elar ih…n…-r ŸkaTay ikBaeb …† imˆeFSn§ela GeFiCela tar 
sÚpUàN icºiF tuel Dret sQm HeyeCn Vmaedr samen |   
Vmra …Kn káiºmBaeb pilpåeyh s„krayn sH AnYanY ibiBÊ Drenr s„krayenr maDYem ntun 
ntun pãjaitr ˆiÄd otir kret sQm| Vmaedr bagaen ŸZ sb hailya, iFˆilp ba V†irs P™elr 
smaeraH ŸdKa Zay taedr ŸbiSrBag pãjaitek† ikÇ¼ Ÿkan na Ÿkan smy káiºmBaeb otir kra 
HeyeC| ˆ¬c PlnSIl ibiBÊ DreNr Pselr ˆiÄdw otir kra He¬C … inyem| pãkáitetw, ibeSx 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

ker ˆiÄedr meDY, …† pilpåeyh s„krayenr pãcur ˆdaHrN ŸdKa Zay| 

 

…k ŸjnaerSen† ik ibbàtn sÝb?  
 
ib¯anIra Ÿta Vjek ŸsFa† bleCn - bleCn, pãaNIr ibbàtenr pÁitek Kub jiFl …b„ dIàG 
ŸmyadI Het† Heb …mn Ÿkan kTa Ÿn†| Ÿkan Ÿkan smy …k ŸjnaerSen ik„ba ìDumaº …kiF 
jIenr pirbàtenr Pel† ibbàtn GeF Zawya sÝb, …b„ tara ta †etameDY pãkáitet …b„ 
lYaberFiret pãmaNw ker ŸCeReCn| ióFeklbYak (sticlebacks) bel …k DreNr maC VeC, 
…edr ibiBÊ pãjaitek smueÅr Ÿlana pain …b„ ndIr imfa painetw smanBaeb ŸdKet pawya Zay| 
ib¯anIedr met maº Hajar deSk Veg, sàbeSx brP Zuegr ŸSex, ZKn painr ˆ¬cta 
ŸbeRigeyiCela tKn† taedr …kFa A„S smuÅ ŸTek ndIet igey peR …b„ prbàtIet ndIr painr 
ntun pirebeSr saeT AiBeZaijt Hey Zay| smueÅr maC§elar gaey 35iF baRit ŸpåeFr mt Hahih 
ba kaƒFar ó»r ŸdKa Zay, Za idey tara inejedrek By«r sb samuiÅk iSkarI pãaNIr daƒtaela 
Vº¡mN ŸTek rQa kret paer| ikÇ¼ ndIet bas kra ióFeklbYaekr pãjait§elar jenY Ÿta Vr 
inejr ŸdeH …t BarI BarI ZuÁaó½ bey ŸbRaenar Ÿkan pãeyajn Ÿn†| ta† tara ibbàtenr pãiº¡yay† 
AiBeZaijt Hey …† ApãeyajnIy ó»rFa ŸTek ŸrHa† Ÿpey ŸgeC| ib¯anIra prIQa ker Ÿbr  
 
 

 
 icº 4.5: samuiÅk(ˆper) …b„ ndIr (nIec) ióFeklbYaekr gfn  

(esOjnYW http://www.sciencedaily.com/releases/2005/03/050325224057.htm) 
 

 
kereCn ŸZ, …† ibbàtenr ipCen kaj kreC Pitx1 gene naem …kiF maº ijn| gt bCr 
ib¯anIra Vibïar keriCeln ŸZ, smuÅ ŸTek ndIr painet maC§elaek óùanaÇ»irt kra Hel tara 
naik …k ŸjnaerSen† …† ibbàtnFa GiFey ŸPlet paer, …† baRit ó»riF Vr Taek na taedr 
perr pãjenM| ìDu ta† ny, Vrw mjar bYapar He¬C ŸZ ýFYanePaàh †ˆinBarisiFr ŸjeniFisýF hW 
ik„silr dliF Vrw …k Dap …igey igey ta Haet naet prIQa kerw ŸdiKey ideyeCn| tara 
…† ibeSx ijniFek smueÅr maeCr Ÿkax ŸTek Vlada ker ndIr maeCr ihemr meDY †e²keSn 
idey zuikey ideyiCeln| …† ihm ŸTek Ÿbr Hwya maeCr Ÿpanar meDY ifk† baRit kaƒFar ó»rFa 
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

jnM laB kereC Za taedr pUàb pãjenM iCela na| 
 

ib¯anIra …kFu Abak† HeyeCn pãkáitet ibbàtenr …t sHj …b„ 

Å›t …kFa pÁit Vibïar kret Ÿper, …t bR …kFa pirbàtenr 

jnY ŸZ maº …kFa jIn† dayI Het paer taw tara VSa kernin|  

tara …Kn bleCn ŸZ, pãkáitet Hyeta Kub Kub srl ˆpaeyw ibbàtn 

GeF …b„ ta Kub sHej† Kuƒej Ÿbr kra sÝb 14|  

 
 

gããYãaÆh kYainyaenr du'paeRr kaƒfibRalI§ela ikBaeb bdel Ÿgela? 

Vemirkar gãaÆh kYainyaenw du Daer Kub kaCakaiC ŸdKet d'Upãjaitr kaf ibRalI ba ô™†erl ŸdKa 
Zay| tara ŸdKet ìnet bYbHaer pãay …k rkm Helw …ek Aperr saeT pãjnen AQm| …† 
pãka¸ …b„ dueàBdY igirKaetr diQN idekr kaela ŸpF Vr sada Ÿlj sH pãjaitiFr nam He¬C 
ka†bab kafibRalI Vr ˆ¹r idekr sada r„ …r ŸpF …b„ Dusr r„ …r Ÿlj sH pãjaitFar nam 
He¬C VYbaàF kafibRalI| sàbeSx brP Zueg gãaÆh kYainyaenr pirebS …b„ gaCgaCailet ibSal 
pirbàtn GeF Zay| …r Veg ikÇ¼ tara …k† pãjait† iCela …b„ …k Drenr ibeSx pa†n gaeCr 
kaÆh ŸKey† …ra Ÿbec Taek| ikÇ¼ brPZueg igirKaetr maJKaenr smó» pa†n gaC DÔ„s Hey Ÿgel 
taedr meDY ŸZagaeZag bÉ Hey Zay, tara Hey peR ŸBOgilkBaeb ibi¬CÊ| Vr tar PlSã›itet† 
pãakáitk inàbacenr pãiº¡yay taedr ibbàtn GFet Taek sÚpUàN iBÊBaeb, iBÊ pirebeS, iBÊ 
inyem| dIàG idn Der sÔtÇ½ Daray ibbàtenr Pel tara Vjek sÚpuàn du'iF iBÊ pãjaitet pirNt 
Hey ŸgeC| idÔtIy ADYaey Vmra …rkm† …kFa ˆdaHrN ŸdeKiClam gYalapYgas dÔIppue² 
harˆ†enr ŸdKa ibiBÊ pãjaitr iP‚edr meDY| pãay 5 laK bCr Veg diQN Vemirkar mUl BUKÆh 
ŸTek ibi¬CÊ Hey Zawya …k DreNr iP‚ paiK ŸTek …Kn gYalapYgas dÔIppue² 14 DreNr sÔtÇ½ 
pãjaitr iPe‚r jnM HeyeC|  

iFkiFik§ela …rkm ir„ …r mt ker taedr basa sajaela Ÿkena? 

Vrw mjar mjar ikCu ˆdaHrN reyeC Vmaedr ŸcaeKr samen†| ir„ ba cº¡akar pãjaitr 
ˆdaHrNiFr kTa ˆeLK na krel ibbàtenr gæpFa ŸZena AsÚpuàN† rey Zaeb| Vemirkar diQN 
piëcm ˆpk™l …laka Der keyk pãjaitr iFkiFik (Ensatina eschscholtzii group) imel 
…Drenr …kFa ir„ otir kereC| gt Sta×Iet hW rbaàF ŸýFibns pãTm …edrek pàZebQN ker 
beliCeln ŸZ, …edr puàbpur›exra ZKn ˆ¹r ŸTek du† idek Bag Hey diQeN CiRey pRet Taek 
(nIecr Cibet ŸdKun) tKn† ìr› HeyiCela …† ir„ otirr cº¡akar ŸKla 15 | tarpr Zt† tara 
d'uidek ŸTek duer ser igey ibi¬CÊ Hey ŸZet Takela tt† taedr meDY iBÊ Daray ibbàtn GFet 
ìr› krela|  
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mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

  
 
 

  icº 4.6: iFkiFikr cº¡akar pãjait sâiîF (Ring Species of Salamanders in Western USA) 
esOjnYW http://www.pbs.org/wgbh/evolution/library/05/2/images/l_052_05_l.jpg

 
 

tarpr dIàGidn per diQN kYailePaiànya sYan ihyaegaŸt …es ZKn tara Vbar imilt Hela tKn 
†etameDY† tara dUiF iBÊ pãjaitet pirNt Hey ŸgeC, taedr meDY Vr pãjnn sÝb He¬C na | 
AnujIbibdYa …b„ ih.…n.… isekaeyiÆs„ …r AtYaDuink pãZui¹¡ bYbHar ker ib¯anIra …Kn …edr 
jIenr obiSîFY§elaw Kƒuej Ÿbr kereCn 15, Vr taedr prIQar PlaPl ŸTek ŸdKa Zae¬C ŸZ, hW 
ŸýFibns ifk† DeriCeln - º¡manÔiykBaeb ibi¬CÊ Het Het† …edr meDY …k pãjait ŸTek ibiBÊ 
pãjaitr jnM HeyiCela| Vpin ˆ¹er, ir„ …r ŸgaRa ŸTek jIenr Dara prIQa kret kret Zt† 
du'Dar Ÿbey diQeN Ÿnem ŸZet Takebn tt† ŸdKebn DarabaiHkBaeb jIenr gfn …b„ 
obiSîFY§ela bdel Zae¬C|  

 

…DreNr ir„ pãjait§ela ibbàtnbaedr mUl b¹¡bYek AtYÇ» 

 18

http://www.pbs.org/wgbh/evolution/library/05/2/images/l_052_05_l.jpg


mu¹¡mna ibbàtenr pT Der (ctuàT  ADYay) bnYa AHemd

 

 

ŸjaRaelaBaeb tuel Der -…kidek tara ŸZmn º¡manÔey GFa ibbàtenr  

sH-ibbàtenr …k mjar ˆdaHrN 

 
ib¯aenr ŸcaeK …kFa sudâââ• te¹Ôr obiSîFY† He¬C …r sudUrpãsarI BibxY‡banI krar Qmta| maen, Vpnar ob¯aink t¹ÔFa Zid 
ifk Hey Taek ta idey Vpin BibxYetr Aenk ikCu† bYaKYa kret parebn, Za Hyeta …Kn ŸcaeKr samen ŸdKa Zae¬C na| 
ŸZmn, pdaàTib¯aenr ŸQeº V†nýFa†n ZKn sàbpãTm VepiQktar bYapk t¹ÔiF (General Theory of Relativity) 
pãkaS kreln, tKn Ÿste¹Ôr meDY† ikÇ¼ luikey iCela mHaibeSÿr pãsareNr sÝabna, ik„ba båYak ŸHal naemr rHsYmy bó¼r 
Aió»etÔr Vlamt Za ŸTek Vela pàZÇ» palaet paer na| …§ela sb§ela† prbàtIet inKƒut ob¯aink prIQa-inrIQay sitY 
bel pãmaiNt Hy| kaej† V†nýFa†enr t¹ÔiF pdaàTib¯aenr ŸQeº AtYÇ» saàTk …kiF t¹Ô| Vr ifk …k†Baeb, 
jIbib¯aenr ŸQeº Vmra ŸdiK harˆ†enr ibbàtnbad te¹Ôr AkæpnIy saàTkta - Vj ŸTek ŸdReSa bCr Veg sIimt 
saQYpãmaeNr iBi¹et itin …mn† …k t¹Ô Vibïar keriCeln Zar sifkta w ŸZOi¹¡kta ŸZ barbar pãmaint HeyeC ta† ìDu 
ny, …mnik … pãse˜ tar Ÿdwya ibiBÊ pãkæp …b„ Bibx‡banI§elaw imel ŸgeC! mjar …kFa kaiHnI ŸSana Zak taHel 
…bar| harˆ†n lÆhenr …k gãIn Haˆes madagaôaerr ibeSx …kFa Aiàkh ŸdeKn Zar mDu raKar puîpaDariF 11 †i‚ lÜa (icº 
4.7 ÅîFbY)| itin ta ŸdeK mÆtbY kern ŸZ, madagaôaerr ŸZ jaygay …† AiàkhFa ŸdKa Zay, ŸsKaen …mn …k Drenr mT 
jatIy Ÿkan Ÿpaka Taket† Heb Zaedr sur ba ûl Heb …k† rkemr lÜa| karN …† lÜa mDur puîpaDaerr iBtr ìr zuikey 
mDu Kawyar smy† mT§ela AiàkhFar prgayn GFaeb| …b„ ta†† Hela - keyk dSk per ib¯anIra ifk† Kuƒej  Ÿpeln Ÿs† 
madagaôar iýP„s mT Xanthopan morganii praedicta|  pãakáitk inàbacenr pãiº¡yay Ÿbƒec Takar s„gãaem  
 

      
 icº 4.7:  madagaôar iýP„s mT Xanthopan morganii praedicta …b„  Aiàkh AngraecumSesquipedale 

(ŸsOjenY : National Geographic mYagaijn) 
       
iFek Takar jnY Aenk pãaNI …b„ ˆiÄedr meDY† … DreNr sHeZagItar sÚpàk geR ˆfet ŸdKa Zay, …b„ tar pãeyajen† 
tara dujen† AiBeZaijt Het Taek| Vr …ek† bel sH-ibbàtn (co-evolution)| pãkáitet …mn Ÿkan jIb Ÿn† ŸZ ìDu 
inWsÔaàTBaeb AnY pãjaitr Ÿsba krar jnY Ÿbƒec Taek, pãakáitk inàbacenr inyem† Ÿs ibluÐ Hey ŸZet baDY| harˆ†n tar 
Origin Of Species b†et tar pafkedrek cYael² keriCeln … DreNr …kFa pãjait Kuƒej Ÿbr krar jnY, …b„ Vj 
pàZÇ» Ÿkˆ Ÿs cYaele²r ˆ¹r idet paerin| 
 

 

ibiBÊ Dap§elaek ýpîF ker pãitiîft ker, Vbar AnYidek 

ŸBOgilk ibi¬CÊtar Pel ikBaeb DIer DIer ntun pãjaitr sâiîF Hy 
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tarw saQY bHn ker| 

 
… DreNr prIQa ker lYaberFiret …k† rkemr PlaPl pawya ŸgeC|  hh (Dodd, 1989), 
ra†s …b„ HsFarF (Rice & Hostert, 1993) sH Vrw Aenk ib¯anI† ÒuF Pça† iney prIQa 
ker ŸdiKeyeCn ŸZ, ikCu ÒuF Pça†ek pãjnngtBaeb Vlada ker ŸPel iBÊ pirebeS bR krel, 
ŸbS ikCu ŸjnaerSn per taedr meDY iBÊ iBÊ obiSîFY otir Het ŸdKa Zay| ntun pirebeSr saeT 
º¡magtBaeb AiBeZaijt Het Het …k smy tara …t† bdel Zay ŸZ, Vr …ek Aperr saeT 
pãjnn ker b„SbâiÁ kret paer na, pirNt Hy …k ntun pãjaitet 15| …rkm DreNr bû 
prIQa† kra HeyeC gebxNagaer gt …k ŸSa bCer, taedr PlaPl§elaw Vmaedr Haetr kaeC† 
CiRey iCiFey reyeC|  Vjekr iden bajaer igey FYaekr pysa Krc ker b† iken Ÿta Vr 
…§ela tTY Kuej Ÿbr krar pãeyajn Hy na, ŸZ Ÿkˆ †e¬C maiPk Google … …kFa saàc idey† 
Ÿpey ŸZet paern …DreNr ˆdaHrN ba prIQar S'ey S'ey irepaàF|  
 
 
 
 
ŸSexr ikCu kTa 
 
… DreNr ˆdaHreNr ikÇ¼ Ÿkan ŸSx Ÿn†, ib¯anIra gt …keSa ŸdReSa bCer ŸZ pirmaN gebxNa 
kereCn ibbàtn iney ta …k kTay 'AicÇ»nIy', ŸkanFa ŸCeR ŸkanFa ilKeba ta ifk kra† ŸZena 
…kFa kifn kaj| idÔtIy ADYaey Vmra ibiBÊ ó»er pawya Pisl, ibiBÊ pãaNIr meDY SarIirk …b„ 
ŸjeniFk sadâSY, ibluÐpãay A„g§elasH ibbàtnbaedr peQ pawya ibiBÊ ob¯aink saQY pãmaN 
iney Velacna keriClam| …Kn pàZÇ» Zt Pisl Ÿrkàh pawya ŸgeC tar sb§ela† …kbaekY 
ibbàtnbaedr peQ ray ideyeC| Pislibd …b„ jIbib¯anIra ZKn pãTmbaerr mt beliCeln ŸZ 
hliPn …b„ itim maC …k smy ibbiàtt Hey ha˜ar pãaNI ŸTek jlcr pãaNIet pirNt HeyeC ta 
"AsÝb'  ŸBeb iney ibbàtnbad-iberaDIra mHa H†c† ìr› ker ideyiCeln| ATc Vjek 
Pislibdra …mn ikCu Pisl Kuƒej ŸpeyeCn Za idey itim ba hliPenr ibbàtenr …kiF ba du'iF 
mDYbàtI ó»r ny br„ pƒac paciF ó»rek pirïarBaeb ŸdKa Zae¬C| ibbàtnbaedr peQ …iF …kiF 
AtYÇ» cm‡kar ˆdaHrN, …b„ … iney Vrw ibó»airtBaeb Velacna krar †¬Ca r†ela prbàtI  
ADYay§elaet|  
 

ib¯anIra maiFr iBÊ ó»er pawya laK laK Piselr meDY …mn …kiF 

Pislw …Knw Kuƒej panin Za ikna jIebr ibbàtenr DarabaiHktaek 

smàTn ker na| …rkm …kFa Pislw Zid Ÿbr Hy …b„ ibbàtnbad 

idey Zid tar bYaKYa na Ÿdwya Zay taHel† ibbàtnbaedr otir ib¯aenr 

…† S¹¡ †martiF ûRmuR ker ŸBe˜ pret paer| …kbar ibKYat 
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jIbib¯anI Ÿj ib HYalehn Ÿk pãSÈ kra HeyiCela ik idey ibbàtnek 

Bul bel pãmaN kra Zaeb, itin ˆ¹er beliCeln Zid Ÿkˆ ipãkYamúúibãyan 

Zueg …kFa KregaeSr Pisl Kuƒej Ÿbr ker idet paer taHel† Heb| 

sb Baela te¹Ôr mt† ibbàtnbadw Bul bel pãmaiNt Het paer| ikÇ¼ 

…Kn pàZÇ» ta Ÿta GeF†in , br„ …r ˆleFaFa† GeF celeC Vjek 

ŸdreSa bCr Der| 

 
gt keyk dSk Der AnUjIbibdYa, ŸjeniF¤, ijenaime¤r klYaeN ibbàtenr peQ Vrw suQM …b„  
inKƒut sb pãmaN pawya ŸgeC| …r ikCu ˆdaHrN Vmra ˆperw ŸdeKiC|  ib„S Sta×Ir pãTem 
Ÿmnehl ktâk ijenr Vibïar Vr xaeFr dSek ih…n…-…r Vibïar ŸZena ibbàtnibdYar jnY 
jIyNkaif iHeseb kaj keriCela| ibKYat jIbib¯anI VeànîF mayar tar 2001 sael pãkaiSt 
What Evolution Is b†et beliCeln, AnujIbib¯an ZKn Vibîkar krela ŸZ, jIebr ŸdeHr 
Q™ÅaitQ™Å Anu§elaw (jIn, ŸpãaiFn †tYaid) tar ŸdeHr ibbàtenr saeT saeT …k†Baeb ibbiàtt 
Hy siF iCela Vmaedr jnY …kiF ApãtYaiStrkm sueKr Kbr| Vmra …Kn Vmaedr jIenr mDY 
ŸTek† Kuƒej Ÿpet pair ibbàtenr ŸkaiF ŸkaiF bCerr AiliKt †itHas| Richard Dawkins tar 
2004 sael pãkaiSt Ancestor's Tale b†et beliCeln ,  
 

'The DNA information in all living creatures has been handed down 
from remote ancestors with prodigious fidelity. The individual atoms 
in DNA are turning over continually, but the information they 
encode in the pattern of their arrangement is copied for millions, 
sometimes hundreds of millions, of years. We can read this record 
directly, using the arts of modern molecular biology to spell put the 
actual DNA letter sequences or, slightly more indirectly, the amino 
acid sequences of protein into which they are translated.' 16 

 
ib¯anIra …Kn …DreNr ibiBÊ DreNr gebxNay inmgÈ reyeCn, 2003 sael ibeSÔr ibiBÊ ŸdeSr 
ib¯anIra imel pãTmbaerr mt manuexr jIenr isekaeyiÆs„ ker ŸSx kereCn| iHˆman ijenam 
pãejkeFr iherkFr ÒaiÆss kilÆs tar …k b¹¡ebY beliCeln, Vmaedr ijenam (jIebr puàna˜ 
ŸjeniFk tTY) Vsel …kiF b†eyr mt Zaek ibiBÊ ˆeÀeSY bYbHar kra Zay| …kidek …ek 
†itHaesr b† iHeseb bYbHar kra Zay ŸZKaen Vmaedr pãjaitr ibbàtenr dIàG †itHas ilipbÁ 
reyeC| AnYidek … He¬C Ÿkax otirr …kiF båu ipãÆF Za AibSÔasYrkemr  ibó»airt ineàdSablI idey 
pirpUàN| Vr icik‡sa jgetr jnY …iF He¬C …min …kiF pafYb† Za ikna ibiBÊ DreNr Ÿrag 
Ÿfkaena …b„ icik‡sar  jnY ntun …k mHaSi¹¡ iHeseb kaj kreb 17| ibSÔbYapI ib¯anIra manux, 
iSÚpa²I, †ƒdur, k™k™r, gr›, ÒuF Pça† sH ibiBÊ pãaNIr jIenr isekaeyiÆs„ kereCn ba krar kaej 
ineyaijt VeCn| 
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ŸZ pãaNI ibbàtenr GiRr iHesb AnuZayI Zt kaCakaiC sÚpiàkt tt† taedr ŸjeniFk gfnw …k† 
rkemr| Vmaedr inejedr kTa† Dra Zak, …tQN Ÿta Vmaedr carpaeSr gaCpala, jIb jÇ¼r 
ibbàtenr gæp ìnlam, inejedr pãjaitr kTaFa bel ŸlKaFa ŸSx na krel Hyeta Kamit ŸTek 
Zaeb| Vmra …b„ iSÚpa²Ira maº 5-8 imilyn bCr Veg saDarN pUàb pur›x ŸTek ibbiàtt Hey 
manux naemr …† pãjaitet pirNt HeyiClam| ˆinS Sta×Iet harˆ†n …b„ iF …†c Ha¤il ZKn 
pãTm …† kTaiF beliCeln tKn sara pâiTbI jueR tIbã smaelacnar JR bey igeyiCela| DàmapãaN 
manuexra Ÿta ibbàtnbadek† AsÔIkar keriCela, Vr Zara AnYanY jIebr ibbàtnek Zawba sifk 
bel men keriCeln taedr peQw inejek w† iSÚpa²I§elar ˆ¹rsurI bel Ÿmen Ÿnwya kifn 
Hey daiReyiCela| …† Ÿta Ÿsidn - 2005 saelr ŸspeFÜr maes ib¯anIra pãTmbaerr mt manux 
…b„ iSÚpa²Ir ijenaemr paSapaiS ibeSåxN ker iniëct kreln ŸZ, ib¯anIra …t idn Der ifk† 
DarNa ker VsiCeln| Vsel† Vmaedr saeT Vmaedr …† puàbpur›exr ih …n … 98.7% † …k 
- Vmraw Vsel† …k DreNr ˆÊt pãjaitr banr CaRa Vr ikCu† n† 18| Vmaedr 
iHemaŸgåaibenr saeT iSÚpa²Ir iHemaŸgåaibnw pãay ûbû imel Zay|  
 
ìDu ta† ny, ib¯anIra ikCuidn Veg taedr VerkiF Kub §r›tÔpUàN DaƒDarw ˆ¹r ŸpeyeCn 
ŸjeniF¤ …b„ ijenaime¤r klYaeN†| Vmra bûidn Der† jaenn ŸZ iSÚpa²Ir Ÿkaex 24 ŸjaRa 
Ÿº¡amejam Takelw manuexr Ÿkaex VeC maº 23 ŸjaRa| manux …b„ iSÚpa²I Zid saDarN pUàbpur›x 
ŸTek† ibbiàtt Hey Vseb taHel Verk ŸjaRa Ÿº¡amejaemr ŸHalFa ik?  ˆDaw Ÿta Hey ŸZet 
paer na Hfa‡ ker, Vr ŸsFa Hel bYaparFa ŸmaeFw Ÿkan Baela idek gRaeta na| ta† tara DarNa 
ker VsiCeln ŸZ inëcy† ibbàtenr Ÿkan …k pàZaey manuexr Ÿkan du'eFa Ÿº¡amejam …ek Aperr 
saeT ŸjaRa Ÿleg ŸgeC ba imel ŸgeC| Vr ta Zid na Hy taHel iSÚpa²Ir saeT saDarN pUàbpur›x 
ŸTekŸTek manuexr ibbàtenr …† puera DarNaFaek† Bul bel Der inet Heb! ib¯aenr ŸbaD Hy 
…Kaen† maHatMYFa, Ÿkan Zui¹¡ pãmaN idey …ek Bul ŸdKaena Ÿgel ta Zt bR Vibïar† ŸHak na 
Ÿkena taek ibna idÔDay Vƒó»ak™eR CueR ŸPel idet kaàpNY kern na ib¯anIra| sa†eFaejin¤ 
(Cytogenetics) gebxNa ŸTek ifk† Ÿbr Hl ŸZ, Vmaedr 2 nÜr Ÿº¡amejamiFr meDY† luikey 
reyeC …r ˆ¹r| Vmaedr pUàbpurexr d'uiF Ÿº¡amejam …k Hey imel ŸgeC manuexr …† 
Ÿº¡amejamiFr meDY 19| ibbàtenr Dara bueJ jIn isekaeynis„ krar maDYem ìDu ŸZ Vmra Vmaedr 
pUàbsurIedr sÚpeàk janet pariC ta† ny, …r Pel icik‡saibdYar A–en …k nIrb ibpåb GeF 
celeC| ŸZmn Dr›n na, …† VYlja†mar ŸragiFr kTa† - …kiFmaº jIenr (caspase-12 gene) 
Anupióùitr kareN sMâitibÙmjint ŸZ ŸragiF GeF, Ÿs† ŸragiF ikÇ¼ Vmaedr pUàbpurxsH ibiBÊ 
pãaNIr meDY Kuej pawya Bar| tar AàT daRae¬C du'iF, pãTmtW ibbàtenr pãiº¡yay Ÿkan …ksmy 
…† ijnFa Vmra HaireyiC, Vr idÔtIytW …† ijnFaŸk kaej laigey ikBaeb AàTa‡ Ÿkanú 
Ÿmkainjemr saHaeZY …† Ÿrag ŸTek tara ŸrHa† Ÿpey Zae¬C ta Kuƒej Ÿbr kret parel Hyeta 
Vmra …† duraeragY bYaiDFa inrameyr …kFa ˆpayw Ÿpey ŸZet pair 20|    
 
ibbàtenr ˆdaHrN Vmaedr carpaeS, ŸCaFeFa pâiTbIFar buek …† AP™rÇ» pãaeNr ýpÆdenr ˆ‡s† 
He¬C ibbàtn| …kFu ŸcaK Ÿmel ba†err pâTbIFar idek taikey ŸdKel† Vr …ek AsÔIkar krar 
Ÿkan ˆpay† Taek na| ikÇ¼ duWeKr ibxy Hl Vjek Vmaedr sara pâiTbIr ŸbSIrBag manux† Hy 
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ibbàtnbad sÚpeàk ikCu† jaenn na, ba janelw taet ibSÔas kern na ATba Verk ihigã Agãsr 
Hey …r ibr›eÁ Zarpr na† imTYa pãcarNa calan| ATc saÚpãitkkael Vmaedr pãatYiHk jIben 
ib¯aenr jyjykaerr ipCen …r Abdan ApirsIm|  icik‡saibdYa, ŸjeniFk †i²inyair„ ba 
wxuD, kIFnaSk w ˆ¬cPlnSIl SxY otirr ŸQeº† Ÿta ìDu ny, jIbib¯aenr sb§ela SaKar 
imlnekÆÅ iHeseb pãitîfa laB kereC ibbàtnibdYa| Vmaedr caridekr pãaeNr ibó»âitek ibbàtenr 
Velay ibcar na krel jIbib¯aenr Ÿkan SaKa† Vr puàna˜ta laB kret paer na| Vjek 
pirebS dUxN ba Ÿgåabal wyarim„ ŸraeD, gaCpala, j„gl s„rQeN, maC ba gâHpailt pìr 
b„SbâiÁet ibbàtnbaedr ¯aenr pãeyag ApirHaàZ|  ibbàtnbaedr cà¬ca  ikÇ¼ ìDumaº jIbib¯aenr 
SaKa§elar meDY† sImabÁ Ÿn†, Vmaedr Aió»etÔr saeT jiRey ŸgeC Ÿs wtepãatBaeb| Vmaedr 
inejedr †itHasFa sifkBaeb ŸbaJar jnY ik„ba BibxYet Vrw bûidn ikBaeb Vmaedr 
pãjaitiFek pâiTbIr buek iFikey raKa Zay ta janar jnY AàTa‡ Vmaedr AtIt, bàtman …b„ 
Bibx‡ek buJet Hel ibbàtn te¹Ôr VSãy Ÿnwya CaRa Vr ˆpay ik! Vmaedrek ˆ¹r Ÿpet Heb 
Hajaera pãeSÈr- buJet Heb kKn kt§ela pãjaitr Aió»tÔ iCela AtIet, tara ikBaeb inàmul Hey 
Ÿgela, Ÿkena ha†enasr§ela Hairey Ÿgela, ikÇ¼ iFek Ÿgela w† VreSala§ela| janet Heb 
Vmaedr mió»eïr Vkar kKn Hfa‡ ker bR Het ìr› keriCela, Baxar ˆ‡pi¹  kKn ik ker Hl, 
…r ipCen mió»eïr ibbàtn ik Buimka paln keriCela, Vmaedr …† sBYta sâiîFr ipCen taedr 
Vbdan† ba ktFuk™? smajib¯anIraw Vjek ibbàtnbaedr ibiBÊ te¹Ôrú saeT smaj w sBYtar 
º¡mibkaS …b„ samaijk w bYi¹¡gt bYBar w obiSîFY§elaek imiley ŸdKet ìr› kereCn - Vmra 
Ÿkn ìDu inejr ŸCelemey ba VtMIy sÔjenr kTa† Baib, kKnw kKnw Vbar inWsÔaàTBaeb 
VetMa‡sàg kir, Ÿkena ibiBÊ pãaNI dlbÁ Hey bas ker, Ÿkn† ba manux Baelabaes, Ÿpãem peR, 
s„saerr giÆhet VbÁ Hey jIbn kaiFey Ÿdy - …r ktFuk™ samaijk, sa„ôáitk Vb ktFuk™† ba 
ŸjeniFkBaeb Vmaedr ŸdHekaex† ŸlKa reyeC taw imiley ŸdKbar smy HeyeC| smajib¯anI 
…b„ jIbib¯anIedr meDY … iney teàkr Ÿkan sIma pirsIma Ÿn†, ib¯an Zt† …igey Zaeb tt† 
ŸKalasa Hey ˆfeb …r ˆ¹r§ela| ibbàtnbaedr VerkiF Kub† §r›tÔpUàN Buimkar kTa na bel 
Vjekr ŸlKaFa ŸbaD Hy ŸSx kra ifk Heb na, Vmaedr VDuink sBYtar Ÿctna …b„ 
mnnSIltay …r Buimka AtYÇ» gBIr| ibbàtnbad Vmaedrek mui¹¡ ideyeC Hajar bCerr DàmIy 
k™s„ôar …b„ ÙaÇ» DarNa§ela ŸTek - inejr sâiîF rHesYr ˆ¹r Kuƒjet igey HtibHÔl manb pãjait 
…k smy inejek ŸZ Vidm  rœpkTa Vr Apãakât kæpnar jael VFek ŸPeliCela ta ŸTek ŸSx 
pàZÇ» Vmaedrek mui¹¡ ideyeC harˆ†enr …† ibbàtnbaedr t¹ÔiF†| VSa kra Zay Aicer† tar 
…k sudUrpãsarI pãBab ŸdKa Zaeb Vmaedr …† QNjnMa pãjaitiFr ˆpr|    
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	ctuàT ADYay 
	ŸcaeKr samen† GFeC ibbàtn! 
	 
	pUàbbàtI ADYaeyr pr 
	 
	 
	BuirBuir b† reyeC bajaer ibbàtenr ˆper, ib¯anIra pãitidn† ŸcaeK V˜ul idey ŸdiKey ide¬Cn ikBaeb Vmaedr carpaeSr pãkáit, VDuink ib¯an w pãZui¹¡ ibbàtenr peQ saQY ide¬C| ibbàtn t¹Ô Vjek Vmaedr ìDu pãaeNr ibkaS, ibluiÐ …b„ iFek Takar bYaparFa† buJet saHaZY kreC na, Vjekr …† jIbjg‡ ik ker º¡magtBaeb bdel Zae¬C …b„ ta Vmaedr pãitidenr jIbnZaºaek ikBaeb pãBaibt kreC tar …kFa pUàNa„g bYaKYaw ide¬C| …kFu lQY krel† buJet parebn ibbàtnbaedr dâiîFekaN ŸTek jIbnek na ŸdKel Vjekr …† VDuink jIbnZaºa ŸTek AbSY pãeyajnIy Agãgit w ÷a¬CeÆdYr AenkFuk™† bad idey idet Heb| Vjek ibbàtn t¹Ôek bad idel - VDuink icik‡saibdYar Agãgit bÉ Hey Zaeb, manux ba AnYanY jIebr ih…n… r gfn bueJ jiFl AsueKr icik‡sa Ÿbr kra …b„ Ÿrag pãitexDk BYakisn otirr kaj bad idey  idet Heb, pirebeSr BarsamYta rQa, dUxN ŸraD, Ÿgåabal wyarim„ sH ibiBÊ prIQa inrIQa bÉ ker idet Heb, ˆÊt jaetr Psl otir krar kaj ba kIFnaSekr bYbHar bÉ ker idet Heb - bÉ ker idet Heb Vera HajarFa gebxNa w Vibïar ŸZ§ela ilKet Ÿgel sitYkar AeàT† pãmaN Vkaerr "mHaBart' Hey Zaeb| Vmaedr pãitidenr jIben ibbàtn te¹Ôr §r›tÔ Vjek …tKain† ŸZ, ibSÿibdYaly§elaet pàZÇ» …Kn ibbàtnIy jIbibdYa, ibbàtnIy icik‡saibdYa †tYaid naem ntun sb SaKarw sâiîF kra HecC 1|  
	 
	ib„S Sta×Ir ibKYat ib¯anI iF. hbJaniô (T. Dobzhansky, 1900-1975) ifk† beliCeln ŸZ ibbàtenr Velay ibcar na krel jIbib¯aenr Ÿkan ikCur† Ÿkan AàT Hy na 2| 
	 
	gt Sta×Iet† ibbàtnbadek jIbib¯aenr mUl SaKa iHeseb sÔIkáit Ÿdwya HeyeC| harˆ†n tar ibbàtn t¹Ô pãó»ab kriCeln pãay ŸdReSa bCr Veg, tarpr ŸTek† ŸjeniF¤, AnujIbibdYa, ijenaim¤sH jIbib¯aenr ntun ntun SaKay Zt ABabnIy Vibïar HeyeC tar sb† …k baekY ibbàtnbaedr peQ ray idey Zae¬C| laK laK Piselr meDY …Kn pàZÇ» …mn …kFaw Pisl pawya Zayin Za ikna pãaeNr ibbàtenr DarabaiHktaek Q™Ê ker| ikÇ¼ taet† ba ik?  DàmIy k™s„ôar, ŸgaRamI, Ÿna„ra rajEnitk kareN Vjw ikÇ¼ ib¯aenr …† AtYÇ» §r›tÔpUàN t¹ÔiFek samaijkBaeb ÷Ikâit Ÿdya Hyin| VemirkasH sara ibSÔjueR ibbàtnbad iberaDIra AtYÇ» siº¡yBaeb† taedr Ap-pãcarNa cailey Zae¬Cn| DàmIy …b„ samaijk k™s„ôar§elar ibr›eÁ harˆ†enr …† t¹Ô ŸZ kt bR VGat ŸHeneC ta ibbàtnbaedr ibr›eÁ ib„S Sta×I jueR rQNSIledr calaena VmrN s„gãaemr nmuna ŸdKel† pirîkar Hey wef| taedr …kFa Kub ipãy Zui¹¡ He¬C ibbàtn naik ŸcaeK ŸdKa Zay na, kaej† ta AEb¯aink! HYa, …Fa ifk kTa ŸZ, pãaNI ba ˆiÄedr ˆpr ibbàtn sadarNtW GeF Kub† DIer, ŸmaFamuiF lQ lQ bCr Ÿleg Zay …k pãjait ŸTek Verk pãjaitr ibbàtn GFet, Za Hyeta …k pãjenMr jIbÀSay ŸdeK Zawya sÝb ny| ikÇ¼ ib¯an Ÿta ìDu Za ŸcaeKr samen ŸdKa Zay ta† iney kaj ker na - Zid ta† kreta taHel Ÿta PislibdYa, ŸjYaitàpdaàTibdYa, ojb-BUegal ik„ba rsaynibdYar mt ibiBÊ SaKa§elaek Aenk Veg† AEb¯aink bel Der inet Ht! pdaàTibdYar kTa† Dr›n na, maDYakàxN Si¹¡ ik ŸcaeK ŸdKa Zay, pâiTbIFa ŸZ sUeàZr caridek GureC ŸsFa† ba Ÿk ŸcaeK ŸdeKeC? Kail ŸcaeK ŸdKel Ÿta Vsel† men Hy sUàZFa Guer Guer …idk ŸTek widek cel Zae¬C, taHel ik pãacInkaelr mt Vmra ta† ŸBeb† bes Takeba?    
	 
	ikÇ¼ tar Ÿceyw mjar bYapar He¬C ŸZ, Vjkal Vmra VDuink ib¯an …b„ pãZui¹¡r saHaeZY ibiBÊ ˆiÄd, kIF pt„g, Ba†ras …mnik pãaNIrw ibbàtn ŸZmn pirïarBaeb bYaKYa kret pariC, Ÿtmin Aenk ŸQeº† ta srasir pàZebQNw kret pariC|  
	 
	pãkáitet ŸZmn intY ntun pãjaitr ˆ‡pi¹ He¬C Ÿtmin ˆÊt DreNr Psl ˆ‡padenr jnY ib¯anIra gebxaNgaer ntun ntun pãjaitr ˆiÄd otir kreCn - ìDu …kFu ob¯aink dâiîFBi˜ iney taikey ŸdKel† ŸdKa Zaeb eZ Vmaedr ŸcaeKr samen† AHrH GeF celeC pãakáitk inàbacnsH ibbàtenr ibiBÊ pãiº¡yar ŸKla| Vmra tâtIy ADYaey ŸdeKiClam Ÿpparh meTr ibbàtn ŸZFa pãay ŸdR Sta×I Der GeFiCl Vmaedr ŸcaeKr samen†| clun taHel Vmaedr pãatYiHk jIbenr GFnablI ŸTek Ÿnwya ikCu jljYaÇ» ˆdaHrN iney Velacna kra Zak, ŸdKa Zak Vmaedr ŸcaeKr samen Vsel† ibbàtn GFeC ikna|       
	 
	 
	Ÿkena inyÇ½N kra Zae¬C na …†hs Ÿraegr ApãiteraDY …†c V† iB Ba†ras? 
	 
	…†hs Ÿraegr jnY dayI …†c V† iB (HIV,  Human immunodeficiency Virus) Ba†ras iney sara pâiTbI jueR Vj ŸtalpaR cleC| gt du† dSekrw ŸbiS smy Der ib¯anIra Ÿkn nakain cubain Kae¬Cn …† Ba†rasiFr  pãitexDk ba BYai¤n (Vaccine) Ÿbr kret?  ìnel Hyeta Abak Hebn, Vr ikCu† ny - …† Q™ÅaitQ™Å, VnubIQNIk Ba†ras§ela Vmaedr saeT ŸKleC "imˆeFSn' …b„ "pãakáitk inàbacenr' maDYem GFaena ibbàtenr …k ByabH luekacuir ŸKla|  ib¯anIra …ek Ÿmakaibla krar jnY ŸZ† na …kFa wxuD pãeyag kreCn Ÿs† maº tara ibbiàtt Hey ntun rœep ŸdKa ide¬C, ntun ntun wxuD§elaek VQirk AeàT† ŸZn naek  dƒiR idey ŸGarae¬C| …† "luekacuirr' bYaKYa Ÿta ibbàtnbad CaRa Vr Ÿkan ikCu idey† Ÿdwya sÝb ny! 
	 
	1981 sael …†hs Ÿrag Dra pRar pr …Kn pàZÇ» 25 imilyn ba VRa† ŸkaiF Ÿlak mara egeC …† maratMk Ÿraeg, 25 bCr Der ibiBÊ wxueDr Vibïaerr prw …r inrameyr etmn Ÿkan lQN† ŸdKa Zae¬C na| br„ jaits„eGr …k saÚpãitk pirs„KYaen ŸdKa Zae¬C, ibSÔbYapI pãay 4 ŸkaiF manux BugeC Vj …†hs Ÿraeg, ìDu 2005 sael ntun ker Vº¡aÇ» HeyeC 43-66  lQ manux, Vr mara ŸgeC 28-36 lQ manux 3| taHel clun VerkFu Baela ker Kitey ŸdKa Zak Ÿkena …Knw ib¯anIra …† Ba†rasFaek Ÿkan met† baeg Vnet pareCn na |  
	 
	…† …†c V† iB Ba†ras§elar gfn ikÇ¼ AtYÇ» pãacIN DreNr, b„Sgitr mUl ˆpadan iHeseb tara Vmaedr mt ih…n… (DNA, Deoxyribonucleic Acid) bYbHar ker na| taedr …k ŸkaxI ŸdeH ih…n… bel ikCu Ÿn†, VeC Ÿs† pãacIN Vr…n… (RNA, Ribonucleic Acid) - …† Vr…n…  
	  
	 
	  
	 
	icº : 4.1 : manuexr Ÿkaexr iBterr Ÿº¡amsm, ih …n …r (DNA) …b„ ijenr   
	gfn, Ba†raesr …k ŸkaxI ŸdeH …†  ih …n … Ÿn†, tar bdel VeC Vr …n …W  
	(ŸsOjnYW http://www.okstate.edu/artsci/zoology/ravdb/files/Chrom-dna.jpg) 
	 
	 
	…r maDYem† tara prbàtI pãjenM taedr ijn CiRey Ÿdy| Vr egal baƒDela ŸsKaen† - ih…n… Ÿn† bel tara inej inej sÔaDInBaeb b„S bâiÁ kret paer na! b„SbâiÁ krar jnY ih…n… -wyala Ÿkan ˆpZu¹¡ Ÿpaxekr (host) ŸdH Ÿkaexr iBter zuek pRa CaRa Vr ˆpay ik? …eQeº …†c V† iB Ba†ras§ela Ÿpaxk iHeseb manuexr ŸdeHr Ÿkaxek bYbHar ker (icº 4.1)| ŸdHekaex …kbar zuek prar pr AtYÇ» Å›t gitet lQ lQ kip otir krar maDYem inejr b„SbâiÁ kret ìr› ker Ÿdy|  manuexr Ÿkaex ibeSx ikCu ŸpãaiFn VeC Zaedrek bla Hy gãaHk (Receptor, ŸZmn Dr›n, CD4, CCR5 †tYaid); - …edr saeT inejek jueR idey† tara Ÿkaexr iBtr zuek per| tarpr ibeSx …k pãiº¡yay Ÿs manuexr Ÿkaexr ih…n…-…r ˆpr Br ker tar iBter† Vr…n…-…r kip otir ker ŸPel|  
	 
	 
	   
	 
	icº : 4.2: manuexr Ÿkaexr (nIl A„S) iBtr …†c V† iB Ba†raesr b„SbâiÁr ibiBÊ Dap 
	(ŸsOjnYW http://news.bbc.co.uk/1/hi/health/4434806.stm) 
	 
	ŸsKan ŸTek† Ba†rasiFr As„KY kip otir Hey manuexr ŸdeHr ibiBÊ A„eS CiRey per …b„ DIer DIer tar Ÿrag pãiteraD bYbóùaek (immune system) DÔ„s ker idet Taek| V¬Ca, … Baeb† na Hy Ba†ras b„SbâiÁ ker, taet AsuibDaFa ŸkaTay? …r saeT taek pãiteraD krar ba ibbàtenr† ba ik sÚpàk VeC? 
	 
	Vmra tâtIy ADYaey ŸdeKiC, Ÿkan jIebr ˆpr pãakáitk inàbacn kaj kret Hel tar injsÔ jnpue²r meDY ZeTîF pirmaeN pãkarN (Variation) Taket Hy| jIbn s„gãaem ŸZ sb pãkarN jIbek pirebeSr saeT Kap Ka†ey Ÿbƒec Taket ŸbSI suibDa ker Ÿdy Ÿs† sb ijenr AiDkarI jIb§ela† bR Hwya pàZÇ»  iFek Taek| Vr AnYidek Zara pirebeSr saeT km Kap Kawyaet paer tara DIer DIer ŸSx Hey Zay| …Fa† s„ŸQep pãakáitk inàbacenr mul kTa| Vbar AnYidek, ijenr meDY ibiBÊ smy VkisMk ikCu pirbàtn GeF Taek Zar PlSã›itet Aenk smy ih …n …r gfn ba s„KYarw pirbàtn GeF Zay - Vr …ek† bla Hy pirbYi¹¡ (mutation)| …† imˆeFSn ikÇ¼ pãaNIr pãeyajen GeF na, GeF …eqbaer† ibQÐ …b„ …elaemelaBaeb| A« kxar smy kKn Vnmna Hey …kFa Bul ker ŸPlebn ŸsFa ŸZmn Veg ŸTek bla Zay na Ÿtmin b„SbâiÁ krar krar smy Vpnar ijenr Ÿkan A„SFar kip kret Bul Hey Zaeb ŸsFaw blar Ÿkan ˆpay Ÿn†| pirebS, pãaNIr Ÿkaexr gfn †tYaidr ˆpr …Fa inàBr krelw kret paer| ikÇ¼ …† imˆeFSenr Pel ŸZ ntun ntun obiSîFY§ela otir Hy ta idey Zid Ÿkan jIb Ÿbƒec Takar jnY baRit Ÿkan suibDa pay, taHel pãakáitk inàbacenr inyem† Ÿs§ela iFek Zay| …Kn Ba†raesr b„SbâiÁr jnY …k Drenr ibeSx …nja†emr pãeyajn Hy, ŸZFa manuexr SrIer Taek na, ìDumaº Ba†raesr Ÿkaex† ta Kuƒej pawya Zay| irBaàs FäaÆsiº¡peFs (Reverse Transcriptase) 4 naemr …† …nja†miF Kub† duàbl DreNr pãacIn …k Ÿmkainjem otir, Vr Ÿs kareN† ŸdKa Zay b„SbâiÁr smy Ÿs ŸjeniFk Ÿkah§elaek sb smy ifk mt pãitilip otrI kret pareC na| Pel prbàtI pãjenMr Ba†ras§elar meDY AnbrtBaeb As„KY imˆeFSn (Mutation) GFet Taek| Vr ta† ŸdKa Zay ŸZ, pãit ntun pãjenM† As„KY rkemr ntun obiSîFY sÚpÊ Ba†raesr ˆ‡pi¹ He¬C, AàTa‡ imˆeFSenr kareN† otir He¬C ntun ntun pãkareNr| sutra„ ŸdKa Zae¬C, manuexr ŸdeHr iBter Ba†ras ŸZ ìDu AtYÇ» Å›t Haer b„SbâiÁ ker ta† † ny, taedr meDY …† imˆeFSenr karen† pãkareNr Harw Taek AtYÇ» ŸbiS| pãakáitk inàbacenr inyem† …†c.V†.iB Ba†raesr meDY pirbàtn ba ibbàtn GFet Taek AtYÇ» Å›t Haer, Vr tar† PlSã›itet manuexr ŸdeH tara ŸKlet Taek AdmY …k ByabH ibbàtenr ŸKla| ib¯anIra AtIet  ibiBÊ pÁitet …†c.V†.iB pãitexDk wxuD Vibïar kereCn …b„ …Knw ntun ntun wxuD otirr pãecîFa cailey Zae¬Cn| ŸZmn Dr›n, …k DreNr wxuD idey tara ŸcîFa kereCn Ba†rasiFr irBaàs FäaÆsiº¡peFesr kaej baƒDa idet, Zaet tara manuexr Ÿkaexr ih…n…-…r iBter zuket na paer|  Vbar AnY Verk DreNr wxuD otir kra HeyeC Zaet ker Ba†ras§ela manuexr ŸdeHr Ÿkaexr gãaHekr saeT juRet† na paer| ikÇ¼ bYaparFa …t Ÿsaja ny, …Kaen VerkFu Ÿgalemel bYapar VeC! …† wxuD§ela idey VpatBaeb …†hesr ŸragIr ŸdeH Ba†raesr pãekap Aæp ikCu smeyr jnY bÉ kra Ÿgelw ŸSx pàZÇ» ŸdKa Zay …edr ŸkanFa idey† Ÿkan kaj He¬C na| keyk mas ba bCr P™erael† …†cV†iB Ba†ras§ela Vbar pãbl ibº¡em ŸragIr ŸdeH iPer Ves| clun taHel ŸdKa Zak Ÿkena …† wxuD§ela barbar bYàT He¬C| 
	 
	GFnaFa Vsel Vr ikCu† ny| Vmra Veg† ŸdeKiC, Ba†ras Kub Å›t b„SbâiÁ ker …b„ Kub km smey Ba†ras§elar meDY Kub ŸbSI Haer imˆeFSn Hy bel …edr meDY Hajaera rkemr obiSeîFYr ŸHr ePr ŸdKa Zay| tar Pel ŸragIr ŸdeH Ÿkan …kFa ibeSx wxuD pãeyag krar pr ŸbSIrBag Ba†ras mer Ÿgelw, …mn ikCu obiSeîFYr Ba†ras sbsmey† ŸTek Zay Zaedr ˆpr w† wxuDFa Ÿkan kaj kret paer na| tara† Ÿbƒec Taek …b„ ikCuidenr meDY Vbaera b„SbâiÁ ker sara ŸdeH CiRey per| teb …bar ŸZ Ba†ras§ela Ÿbƒec Takela …b„ taedr ŸTek ŸZ …k ntun Ba†raesr pãjnM ˆ‡pi¹ Hela taedr sbar meDY† wxuDiF pãiteraD krar Qmta otir Hey ŸgeC| tar Pel ikCuidenr meDY† wxuDiF sÚpuànBaeb Aekeja Hey Zay w† ŸragIr SrIerr Ÿrag inramey|  
	  
	Vsel …Kaen Vmra Kail ŸcaeK† ŸdKet pai¬C harˆenr bel Zawya Ÿs† pãakáitk inàbacenr maDYem GFa ibbàtenr …k ŸmaQm ˆdaHrN| paàTkY …tFuk™† ŸZ …† ibbàtn§ela GFeC Vmaedr ŸcaeKr samen, Ait Å›t, VnubIQnIkBaeb manuexr SrIerr iBtr; Vr harˆ†n taedrek ŸdeKiCeln pãkáitr ibiBÊ pirebeS ba diQN Vemirkar gYalapYgas dÔIppue²|  
	 
	…ekkFa ŸragIr ŸdH ŸZena harˆ†enr Ÿs† gYalapYgas dÔIppue²r …ekkFa dÔIp - iP‚ paiK§ela ŸZmn taedr injsÔ dÔIepr pirebeSr saeT Kap Ka†ey sÔtÇ½Baeb ibbiàtt HeyiCela, ŸtminBaeb Ba†ras§elaw pãetYkFa manb SrIerr iBtrkar ibi¬CÊ pirebeS Anbrt bdel Zae¬C - Ÿpaxekr SrIerr ibeSx sb obiSîFY, Ÿrag pãiteraDk Qmta, Ÿraegr icik‡sar DrN, wxueDr pãkáitr ˆpr iBi¹ ker sÔtÇ½Baeb ibbàtn GeF celeC …† ByabH Ba†ras§elar! kKn, ikBaeb, Ÿkan VkisMk imˆeFSenr PlSã›itet Ba†ras§elar ikrkm ibbàtn GFeb ta Veg ŸTek bla muSikl| …r AàT daƒRae¬C …† ŸZ, pãetYk …†hesr ŸragIr pirióùit …b„ tar ŸdeHr iBter …†cV†iB Ba†raesr ibbàtenr Dara ibeSåxN ker tarpr ib¯anIedr ibiBÊ Drenr wxueDr Vibîkar kret Heb, teb† na … Ÿrag saraena Zaeb! …Kn taHel …kbar ŸBeb ŸdKun Ÿta, ŸZ ib¯anIra Vjek …†hs Ÿraegr Ba†raesr wxuD Ÿbr krar kaej inZuu¹¡ VeCn taedr …† pirióùitet inejr maTar cul ŸCƒRa CaRa Vr ik†ba krar Taket paer! wnara ik bCerr pr bCr Der pãtYkFa ŸragIek Vlada Vlada ker prIQa ker pãetYekr jnY ntun ntun wxuD banaebn? …† jiFl smsYaFa smaDaenr jnY icik‡saibd …b„ ib¯anIra …Kn  ŸdKeCn ìDu …kiF maº BYai¤n bYbHar na ker, Aenk§ela BYai¤enr kkeFl bYbHar krel GFna ik daƒRay; keyk bCr Der … Drenr wxueDr pãeyaeg …†hesr icik‡sar ikCuFa ˆÊit HeyeC belw ŸSana Zae¬C| … ŸZena AeÉr tIr ŸCaƒRar mt, kKn Ÿkanú tIrFa inSanaek ŸBd kreb, VedO kreb ikna ta Veg ŸTek iniëct ker blar Ÿkan ˆpay Ÿn†| ib¯anIra Vjek manuexr ŸdeH …†c.V†iB Ba†raesr …† Å›t ibbàtenr pãiº¡ya …b„ ibiBÊ DreNr wxueDr pãeyaeg taedr pãitiº¡ya ik Hy ta Vrw Baela ker ŸbaJar ŸcîFa kreCn|  
	 
	ibbàtnbadek gBIrBaeb ŸbaJa …b„ tar ZTaZT pãeyag CaRa …† maratMk …†hs Ÿraegr icik‡sa ik ker sÝb, blun Ÿta? Vjek ibbàtnbad iberaDIra Zid …† wxuD otirr kaej ineyaijt Hn taHel ŸkaiF ŸkaiF …†hesr ŸragIr kpael ik VeC ta Ÿta Vr bel Ÿdwyar AepQa raeK na| 
	 
	Vjek "baàh Pçu' iney ŸZ ibSÔejaRa mHamarIr VS«a kra He¬C tar ipCenw reyeC …k† karN| …† baàh Pçur Ba†rasiFw Kub Å›t inejek bdel ŸPlet sQm| Veg tara ìDumaº murgI ba paiKr meDY ŸragiFr ibó»ar GFaet pareta, ikÇ¼ saÚpãitkkael ŸdKa Zae¬C ŸZ …k Drenr imˆeFSenr Pel tara †danI„ paiK ŸTek manuexr ŸdeHw Ÿrag ibó»ar kret sQm He¬C| …Kn pàZÇ» Ta†lYaÆh, iBeytnam, turïsH ŸbS keykiF ŸdeS† …† Ÿraeg Vº¡aÇ» Hey ŸbS ikCu manux mara ŸgeC| ib¯anIra By pae¬Cn ŸZ imˆeFSenr Pel Zid …edr meDY manux ŸTek manuexr ŸdeH srasir Ÿrag CRaenar Qmta otir Hey Zay taHel Ÿta Vr ˆpay† Ÿn†, ibSÔejaRa …k ByabH mHamarI CiRey pRet paer ŸZ Ÿkan muûeàt| Vbar … Ÿraegr wxuD Veg ŸTek otir ker Aenkidn ŸreK Ÿdwya Zay na, ta† mHamarI ìr› Hwyar pr …† Ÿraegr BYai¤n otir kret Ÿleg Zaeb pãay 8 mas, ttiden Hyeta Ba†ras§ela ibbiàtt Hey …mn …kFa rœp DarN kreb ŸZ w† wxueD Vr Ÿkan kaj† Heb na 5|  | 2005 saelr …k irepaàF AnuZayI …Kn Vmra janet pariC ŸZ, 1918 saelr ibSÔbYapI CiRey pRa mHamarIet ŸZ du†  ŸkaiF Ÿlak mara igeyiCela tar karN iCela …† …k† Ba†ras| VkisMk …k imˆeFSenr Pel† tara Hfa‡ ker paiKr bdel manuexr ŸdeH Ÿrag ibó»ar kret ìr› ker Ÿdy - Zar PlaPl HeyiCela ByabH |  Vjek …† maratMk jIbanu§elar ibbàtenr Daraek sifkBaeb ibeSåxN ker ˆpZu¹¡ BYai¤n otir kret parar ˆpr† inàBr kreC ibSÔejaRa mHamarI ŸTek rQa pawyar …k maº ˆpay|  
	 
	 
	 
	Ÿkena ih ih iF idey Vr mYaelirya pãiteraD kra Zae¬C na? 
	 
	Vmaedr mt ŸdS§elaet Ÿta mYaelirya Ÿkan ntun ibxy ny| Vmra Ÿs† ŸCaFebla ŸTek† Ÿjen …esiC ŸZ …YenaiPils naemr …k DreNr mSar maDYem† …† mYaelirya CRay| …† Ÿraegr jIbaNuFa …k DreNr prjIbI pãeFaejaya (protozoa) Za ŸragIr re¹¡r meDY ibó»ar laB ker|  mYaelirya ŸragIek ZKn …† mSa kaƒmRay tKn tar maDYem† jIbaNuFa CiRey peR Vbar Verkjenr SrIer| mSar ŸdOrtÔ kmaet parel† ŸZeHtu …† Ÿraegr ibó»ar Tamaena sÝb ta† Aenk smy† mYaelirya Vº¡aÇ» jayga§elaet kIFnaSk ihihiF paˆhar CiRey Ÿdwya Hy|  ihihiF He¬C …k DreNr maratMk øayibk ibx, mSar GaƒiF§elaet pãTmbaerr mt ihihiF CRaenar saeT saeT mSar s„KYa …b„ Ÿs† saeT mYaeliryar pãekapw VSatItBaeb kem Zay| …† pÁit bYbHar ker keyk dSk Veg Bart, ba„laedSsH Vmaedr …lakay mYaeliryar pãekap kimey  
	 
	 
	  
	icº : 4.3:pâiTbIr ibiBÊ A‚el mYaeliryar ibó»ar| ŸsOjnYW  (pYan ViÒkan mYaelirya knPaerÆs-2005) 
	http://www.mim.su.se/conference2005/eng/registration.html 
	 
	 
	Vna Ÿgelw …Kn Vbar ntun ker ta iPer Vset ìr› kereC| xaeFr dSek ibSÔbYapI mYaelirya ŸragIr s„KYa kimey 75 imilyen naimey Vna HeyiCela, ATc …Kn ta ŸbeR Vbar 300-500 imilyen daiReyeC| taHel sÔBabt† pãSÈ wef Ÿkena Vbar pãit bCr pãay ibS lQ manux pãaN Harae¬C …† maratMk Ÿraeg? Ÿkena Vbar ntun ker mYaelirya Ÿraegr pãekap ŸdKa idet ìr› kereC ibSÔjueR? Vr ikCu† ny, …Kaenw Vmra ŸdKiC Ÿs† pãakáitk inàbacenr ŸKla! ŸZmn Dr›N, ciLeSr dSekr idek Baret pãTmbaerr mt bYapkBaeb ihihiF bYbHar krar pr pãay 10-12 bCr mYaelirya Ÿraegr pãekap …eqbaer† kem igeyiCela| tarpr ik Hl? tarpr …k dSk baed ŸdKa Ÿgela, …et Vr kaj He¬C na, ihihiF CRaenar saeT saeT, keyk maesr meDY† ihihiF pãiteraDk mSar s„KYa ŸbeR Zae¬C AkæpnIyBaeb| …Kn Abóùa …mn† daiƒReyeC ŸZ, ihihiF CRaenar saeT saeT† ihihiF pãiteraDk mSar pal otir Hey Zay| 1959 saelr idek pãTmbaerr mt Baret …† ihihiF pãiteraD QmtasÚpÊ mSa ŸdKet pawya Ÿgela| ikBaeb taHel ˆ‡pi¹ Hl …† ihihiF pãiteraDk mSar? Ÿs† …k† inyem, ibbàtenr pãakáitk inàbacenr pT Der†| sb jIebr mt† mSar meDYw ibiBÊ DreNr obiSîFY …b„ pãkarN reyeC| saDarN Abóùay mSkpue²r meDY ihihiF pãiteraDk mSa s„KYay Kub km Taek, Ÿkan …kDreNr imˆeFSn ŸTek† Hyeta …k smy …† pãkarniFr ˆ‡pi¹ HeyiCela| saDarn Abóùay ihihiF pãiteraeD AQm A„SiF† pãkáitet ŸbSI ŸZagY iHeseb pirgint Hy, ta† taedr s„KYaw Taek Aenk ŸbSI| ihihiF bYbHar krar saeT saeT† …† A„SiF mer Zay ikÇ¼ Ÿbƒec Taek ìDu Ÿs† s„KYalGu mSa§ela Zaedr meDY ihihiF pãiteraDk Qmta reyeC| Vr tar Pel Za Hbar ta† Hy - §iFkeyk …DreNr mSa§ela† ìDu pãaeN Ÿbƒec Zay Zaedr ijenr meDY reyeC ihihiF pãiteraDk Qmta| …ra† ìDu b„S bâiÁ ker prbàtI pãjnM otir ker …b„ s„KYay P™el ŸPep ˆfet Taek| ŸbS ikCu smy pr sÔBabt† ŸdKa Zay ŸZ, mSar ntun jnpue²r ŸbSIrBaegr meDY† ihihiF pãiteraDk Qmta reyeC …b„ Zt† ihihiF CRaena ŸHak na Ÿkena taet Vr Ÿkan kaj He¬C na| 
	  
	…k† rkm ˆdaHrN ŸdKa Zay jimet kIFnaSk wxuD pãeyaegr ŸQeºw| barbar …k† wxuD jimet idet Takel ŸbSIrBag dUàbl Ÿpaka§ela mer Zay ikÇ¼ kIFnaSekr iº¡ya pãiteraeD sQm ikCu Si¹¡SalI Ÿpaka-makR rey Zay b„SbâiÁ krar jnY| bYakeFiryar mt jimr …† Ÿpaka§elaw Å›t b„SbâiÁ kret Taek| AnYidek wxueDr ŸkaÚpanI§elaw idn idn Vrw kRa wxuD Ÿbr kret Taek …edrek dmn krar jnY| …r Pel …ksmy ŸdKa Zay ŸZ, jimet Kub ŸbSI kRa wxuD pãeyag kra CaRa Vr Ÿkan kaj† He¬C na| Vr AnYidek Zt taRataiR Vmra Vrw ŸjaRaela kIFnaSk bYbHar kir na Ÿkn ŸdKa Zay tara Kub km smeyr meDY† ibbiàtt Hey pãiteraD Qmta otir ker ŸPleC| …kFa mjar ˆdaHrN Ÿdwya Zak …Kaen| inˆ †yàek pãTmbaerr mt ZKn Vlur meDY …kDrenr §beRŸpaka Ÿkalaraeha peFeFa ibeFl Ÿk (Leptinotarsa septemlineata)  marar jnY ihihiF bYbHar kra Hy tKn Ÿpaka§elar ŸlegiCela 7 bCr …r ibr›eÁ pãiteraD Qmta otir kret| tarpr taedrek dmn krar jnY Vrw Si¹¡SalI azinphosmethyl ZKn jimet CRaena Hl tKn tara …ek pãiteraD krar Qmta Aàjn ker ŸPlela paƒc bCer| …r per Vrw Si¹¡SalI carbofuran-…r ibr›eÁ pãiteraD Qmta Aàjn kret smy ŸlegiCela du† bCr, Vr sÚpãit AtYÇ» kRa kIFnaSk wxuD pyrethroids …r ibr›eÁ ŸlegeC maº …k bCr|  
	 
	…Baeb idenr pr idn Si¹¡SalI kIFnaSk otir ker Vmra Vmaedr sÔaeóùYr …b„ pirebeSr ik pirmaN Qit ker celiC ta ŸbaD Hy ŸBeb ŸdKar smy HeyeC| lQ lQ bCr Der …† Ÿpaka makR, bYakeFirya§ela pãkâitet ŸZn rajar Hael rajtÔ kereC, Ÿkan DreNr pãiteraeDr iSkar Hyin, ta† taedr ibbàtn GeFiCela AnY inyem; pãkáitr ŸKyal KuSI mt| …Kn gt AàD Sta×I Der ibiBÊ DreNr wxuD …b„ kIFnaSekr samen iFek Takar daey tara Vmaedr ŸcaeKr samen† pãitinyt bdel Zae¬C manuexr sâîF káiºm kareN|  
	 
	bYakeFiryajint AsuK saraenar jnY Vmaedr pãjnM VYiÆFbaeyaiFkek …kDreNr ApãiteraDY Aó½ iHeseb† Der ineyiCela, ikÇ¼ bYakeFiryar º¡magt ibbàtenr Pel ta Vjek ŸkaTay …es daƒiReyeC ta …kFu Jailey inel ikÇ¼ mÆd Hy na| ZeT¬C wxueDr bYbHaerr pirnit ik Het paer tar …k ŸmaQm ˆdaHrN He¬C Vmaedr ŸcaeKr samen GFa …† bYakeFiryar ibbàtn|  
	 
	 
	bYakeFiryar ibbàtn, AYaiÆFbaeyaiFekr ZeT¬C bYbHar …b„ ApãiteraDY "supar bag' 
	 
	…kjn Bal ha¹¡ar AYaiÆFbaeyaiFk Ÿdwyar smy ŸragIek p† p† ker bel Ÿdn wxueDr sbkiF Ÿhaj ŸZena Ÿs ŸSx ker …b„ stàk ker Ÿdn itn car idn pr …kFu Baela lagel† wxuDFa Kawya ŸZena ŸCeR na Ÿdy| itn car idenr meDY AYaiÆFbaeyaiFk SrIerr iBterr ŸbSIrBag bYakeFirya Ÿmer ŸPel bel† Vmra …t taRataiR suýH ŸbaD kret Taik| …Kn Zid Hfa‡ ker Ÿkˆ wxuD Kawya ŸCeR Ÿdy taHel AepQakát Si¹¡SalI …b„ AYiÆFbaeyaiFekr pãit Aenk ŸbSI pãiteraD QmtasÚpÊ bakI bYakeFirya§ela Vmaedr SrIerr iBter rey Zaeb| …ra† tarpr b„SbâiÁ kreb …b„ prbàtI pãjenMr bYakeFiryay taedr ijn† pãbaiHt Heb (bYakeFirya keyk iminF ba keyk GÆFar meDY† b„SbâiÁ ker)| Pel keykidenr meDY† ŸdKa Zaeb ŸZ Ÿs† ŸragI Vbar ntun ker Aenk ebSI AsuýH Hey peReC …b„ …†bar Vegr Ÿcey Aenk ŸbSI Si¹¡SalI wxueDw Vr kaj He¬C na| pãTmbar sbFuk™ wxuD ŸKel Hyt sb§ela bYakeFiryaek Ÿmer ŸPla sÝb Ht, …Kn Hfa‡ ker wxuDFa Kawya ŸCeR Ÿdwyar Pel ìDumaº wxuD pãiteraDkarI Si¹¡SalI bYakeFirya§elaek baƒicey raKa Hela|  
	 
	…k† pirNit lQY kra Zay ZKn Pçu ba faÆha lagel Vmra ha¹¡arek ŸFFäasa†e£an jatIy AYaiÆFbaeyaiFk Ÿdwyar jnY ŸjaRajuiR kret Taik| †nPçueynja ba fa¸ar karN Ba†ras, bYakeFirya ny; Vr AYaiÆFbaeyaiFk ìDumaº bYekeFiryar ibr›eÁ kaj ker …b„ Ba†raesr ibr›eÁ ZueÁ …r Ÿkan Buimka† Ÿn†| Pçu ba fa¸ar ibr›eÁ AYaiÆFbaeyaiFk Ÿta Ÿkan kaej laeg† na, br„ Vmaedr SrIerr iBterr duàbl bYakeFirya§elaek Ÿmer ŸPel Si¹¡SalI ikCu bYakeFiryaek ij†ey raKet sHayta ker| tarpr º¡mSW AYaiÆFbaeyaiFekr pãit Aenk ŸbSI pãiteraD QmtasÚpÊ …† bYakeFirya§ela Vmaedr SrIer b„SbâiÁ ker …b„ BibxYet Asuóù Hel Vrw kRa AYaiÆFbaeyaiFk CaRa Ÿkan kaj Hy na| ba„laedeSr Aenk ha¹¡ar† ŸZ Ÿkan AsueKr icik‡say ApãeyajnIyBaeb AYaiÆFbaeyaiFk …b„ …kaiDk wxuD idey Taekn| ŸZena BabFa He¬C, …kFa na …kFa wxuD Ÿta kaj kreb†| ikÇ¼ …r Pel ŸragIr SrIer AepQakát Si¹¡SalI bYakeFiryar s„KYa baRet Taek …b„ BibxYet Ÿrag saraenar jnY Aenk kRa wxueDr pãeyajn Hy|  
	  
	…eta Ÿgela …kFa idk, …r† VerkFa ByabH idk iney ib¯anIra Vjkal ŸbS duiëcÇ»ay† pRet ìr› kreCn bel† men Hy|  Vpnara suparmYan, supar gaeàlr isenma ŸdKeCn, ikÇ¼ kKnw ik supar bag ba supar bYakeFiryar nam ìeneCn? gt AàD Sta×I Der AYiÆFbaeyaiFekr bYapk bYbHar ŸZmn lQ lQ Ÿlaekr pãaN baƒiceyeC ŸtminBaeb tar† pãitiº¡ya iHeseb Vjek ŸdKa ide¬C 'supar bag'| …mn ikCu bYakeFiryar ˆ‡pi¹ HeyeC Zaedr ˆpr Vjekr sbecey kRa AYaiÆFbaeyaiFkFaw Vr kaj kreC na| Vmra Zt Si¹¡SalI AYaiÆFbaeyaiFk bYbHar kriC, tt† paLa idey tara ibbiàtt Hey Zae¬C| bYakeFiryar b„SbâiÁ GeF AtYÇ» Å›t, taedr imˆeFSenr Harw AtYaiDk Vr tar Pel taedr meDY ibbàtn GFŸt Taek AkæpnIyBaeb Å›t gitet| manuexr saeT tulna krel ŸbaJa Zay kt taRataiR bYakeFiryar ibbàtn GFeC| iSkaega †ˆinBarisiFr pãePsr rbaàF hm …kbar beliCeln bYakeFiryar meDY ŸZ ibbàtn GFŸt laeg 20 iminF manux pãjaitet Ÿs† ibbàtn GFŸt laeg 20 bCr 6|  
	 
	pãakáitk inàbacenr inyem† AYaiÆFbaeyaiFekr ibr›eÁ Ÿbƒec Takar jnY imˆeFSenr maDYem ibbiàtt Hey tara Vjek …mn Abóùay ŸpOeCeC ŸZ, tara sb Drenr wxuD† pãiteraD ker iFek Taket paer| jana ŸgeC, Staphylococcus aureus naemr bYakeFiryaiF …Kn pàZÇ» Vibïát sbecey Si¹¡SalI AYaiÆFbaeyaiFk Vancomycin …r ibr›eÁw pãiteraD Qmta Aàjn ker ŸPeleC|  ihskBair piºkar ibeSx …k pãitebden (Vol 27, No1) edKa Zae¬C ŸZ, †raek ZuÁrt pãay 300 Vemirkan osenYr meDY 2003 sal ŸTek 2005 saelr meDY …k DreNr bYakeFirya jint †nePkSn ŸdKa ideyeC Za Ÿkan pãcilt wxuD idey† saraena Zae¬C na, …† bYakeFirya§ela ibbiàtt Hey AYiÆFbaeyaiFekr ibr›eÁ …tKain† pãiteraD geR tueleC ŸZ ha¹¡arra iHmiSm ŸKey Zae¬Cn …edr icik‡sa kret| †itmeDY† 5 jn osnY mâtYbrN kereC …† Ÿraeg| ha¹¡arra By pae¬Cn ŸZ jIbaNu§elar Kub Å›t ibbàtenr kareN Hyeta Kub taRataiR† Vmra …edr Ÿmakaibla krar Qmta Hairey ŸPleba|  
	 
	ŸZ iFib Ÿragek pâiTbI ŸTek inàmul Hey igeyiCela bel Vmra Der ineyiClam ta …Kn pâiTbIr ibiBÊ ŸdeS puera dem iPer …eseC, raiSyar ibiBÊ jaygay …Kn ntun ker iFib Ÿraegr ˆ‡pat ìr› HeyeC, Zar ˆpr Vegr Ÿkan AYaiÆFbaeyaiFk† Vr kaj kreC na| ha¹¡arra …Kn ŸragIr P™sP™esr Vº¡aÇ» iFsuY§elaek ŸkeF ŸPel idey Ÿrag inrameyr ŸcîFa kreCn| Vjek Vemirkar ibiBÊ Haspatael …mn ikCu bYakeFirya ŸdKa ideyeC Zaedr meDY sbecey kRa AYiÆFbaeyaiFekr ibr›eÁw pãiteraD Qmta ŸdKa ideyeC| Haspatal§elaet sÔaBaibkBaeb† sbecey ŸbiS AYaiÆFbaeyaiFk bYbHar kra Hy, Pel ŸsKaen bYakeFirya§elaw ibbiàtt Hey …r ibr›eÁ pãiteraD Qmta Aàjn kret Taek| Vjek Haspatal§elaet ŸragIra …k Ÿrag iney VseCn Vr Haspatal ŸTek† Vº¡aÇ» He¬Cn Verk Drenr …† ApãiteraDY bYakeFirya idey|  
	 
	ib¯anIra …Kn bleCn kaman Ÿgalar mt AYaiÆFbaeyaiFkek Aó½ iHeseb Zºtº bYbHar na ker br„ …Kn Vmaedr pãeyajn ibiBÊ bYakeFirya, Ba†ras …b„ AnYanY jIbaNur ibbàtenr gitFaek ifk mt ŸbaJa …b„ ibSåxN kra| tar ˆpr iBi¹ ker pirebeSr dUxN kmaena, tâtIy ibeSÔr ŸdS§elaet sÔaóùYkr pirebS otir kra †tYaidr maDYem …ksmy Hyeta Vmra …edr ibbàtenr gitFaek† GuiRey idet sQm Het pair| tKn Hyeta ŸdKa Zaeb …† jIbaNu§elar Qitkr idkFa ibbiàtt Hey …tKain† kem ŸgeC ŸZ, …ra Vr manuexr pãaNHainr karN Het pareC na  7| 
	mYaelirya ADuYixt ViÒkay Ÿkena ByabH isekl Ÿsl (Sickle Cell) Ÿraegr ijenr CRaCiR?  
	 
	ViÒkabasIedr meDY ŸZ isekl Ÿsl …Yenimya (r¹¡aæpta) Ÿraegr ibxm pãekap ŸdKa Zay tar saeT mYelirya Ÿraegr …kFa VëcàZrkm sÚpàk reyeC| Vsun ŸdKa Zak pãkáitet CiRey iCiFey Taka …DreNr caQ™x ˆdaHrN§ela ikBaeb pãakáitk inàbacenr mulnIitFaek Vmaedr samen tuel DreC| 
	 
	ViÒka …b„ BumDYsagrIy A‚el isekl Ÿsl …Yenimya naemr …† ByabH ŸragFar karN Vr ikCu† ny, manuexr SrIer …kDreNr º›iFpUàN iHmegåaibenr kareN …† Ÿraegr ˆ‡pi¹ GeF …b„ tarpr pãjenMr pr pãjnM Der manuexr meDY CiRey peR|  iHmegåaibn naemr …† jiFl AnuiFr saHaeZY† Vmaedr re¹¡r iBterr ŸlaiHtkinka§ela (red blood cells) SrIerr ibiBÊ A„eS Ai¤ejn srbraH ker| cariF pakaena pileppFa†h Ÿc†enr smnÔey …kiF iHemaegåaibn kNar sâiîF Hy - tar meDY duiF VlPa Ÿc†n …b„ Vr AnY duiF He¬C ŸbFa Ÿc†n| pãetYkiF VlPa Ÿc†enr meDY  141 iF …ma†ena …ish Vr pãetYkiF ŸbFa  Ÿc†enr meDY  146 iF …ma†ena …ish Taek, AàTa‡ Vmaedr …kiF iHemaegåaibn kNar meDY 574 iF …ma†ena …ish Taek | suýH iHemaegåaibn  'A'  …b„ isekl Ÿsl iHemaegåaibn "S'  …r meDY gfngt paàTkY Kub† samanY; ŸbFa Ÿc†enr iBter gåuFaimn (Glutamin) naemr …ma†ena …ishiF "BYailn' (Valine) namk …ma†ena …ish idey pãitýHaipt Hey Ÿgel† AsuýH …† iHemaegåaibenr ˆ‡pi¹ Hy| HYa, bYaparFa …kFu Ÿgalemel† beF! 574 r iFr meDY maº …kFa …ma†ena …ish bdel Ÿgel† ik …k ByabH Ÿraegr jnM Hey Zae¬C Vmaedr ŸdeH! isekl Ÿsl iHemaegåaibn§ela re¹¡r iBterr ŸlaiHtkinkaek ibkát ker ŸPel, saDarN Abóùay …ra ŸdKet cakitr mt Helw …† Ÿraegr Pel tara kaeó»r mt Vkar DarN ker bes| Vr Ÿgal baƒeD ŸsKaen†| …† ibkát Vkaerr ŸlaiHtkinka§ela ŸCaF ŸCaF r¹¡nalI§elar muK VFek Ÿdy| Vr Vmaedr SrIr tKn pãitiº¡ya iHeseb AtYÇ» Å›t gitet …† AýbaBaibk Ÿkax§elaek DÔ„s ker idet ìr› ker …b„ tar PlSã›itet† ŸragIr SrIer r¹¡aæpta (Anemia)  ŸdKa Ÿdy|  isekl Ÿsl …enimyay Vº¡aÇ» Ÿkax§ela maº 30 idn Ÿbƒec Taek, ŸZKaen re¹¡r suýH  ŸlaiHtkinka§ela  Ÿbƒec Taek 120 idn| VYenimyar kareN …† Ÿraeg Vº¡aÇ» iSìra Kub sHej† ibiBÊ DreNr s„º¡amk Ÿraeg Vº¡aÇ» Hey mâtuYbrN ker 8|  
	 
	Vmra jain ŸZ, Vmaedr ŸdH Ÿkaex pãetYkiF obiSeîFYr jnY ŸZ duiF ker ijn reyeC tar …kiF Ves mar kaC ŸTek Vr VerkiF Ÿdy baba|  Zara baba …b„ ma dujenr kaC ŸTek† isekl Ÿsel Vº¡aÇ» iHemaegåaibenr ijn pay tara† …† Ÿrag iney jnMay …b„ iSì byes† mâtuYbrn ker|  Vr Zaedr meDY …kiF sÔaBaibk ijn …b„ VerkiF AsuýH ijn Taek taedr meDY …† Ÿraegr obiSîFY Takelw ta sb smy ŸcaeK Dra per na ba …t crm Vkar DarN ker na| ŸbSIrBag ŸQeº† …ra suýHBaeb jIbn Zapn ker, ìDumaº ikCu ibeSx piriîHitet taedr meDY …Yenimyar lQN ŸdKa Zay|  piëcm …b„ mDY ViÒkay pãcur isekl Ÿsl …Yaenimyar r›gI ŸdKa Zay, …mnik …mnw ŸdKa ŸgeC Ÿkan Ÿkan ŸgaîfIr Stkra 30%  Ÿlak† …† Ÿraeg Vº¡aÇ»| ibbàtnbadI jIbib¯anIra sÔBabt† pãSÈ kreln, ekmn ker …kFa jnpue²r meDY …rkm maratMk …kiF ibkát ijn …t ŸbSI Haer iFek Taket parela?  pãakáitk inàbacenr inyem ik …r Aenk Veg† ŸSx Hey Zawyar kTa iCl na? Vr … pãeSÈr ˆ¹r Kuƒjet igey† ib¯anIra §r›tÔpUàN …k tTY Vibïar kreln|  
	 
	ŸBOgilkBaeb isekl Ÿsl …enimyar ijenr ibó»âitr pYaFaànFa ŸKyal krel …kFa AÄut ijins lQY kra Zay - ŸZ ŸZ …lakay …† ŸragiF ŸdKa Zay ifk Ÿs† Ÿs† …lakay …b„ tar VeS paeS mYalairya Ÿraegrw pãekapFaw bhúeha ŸbSI| dIàGidenr icik‡saib¯aenr gebxNa ŸTek ŸdKa Ÿgela ŸZ, Zaedr Ÿkaexr meDY maº …kiF isekl Ÿsl …Yenimyar ijn Taek (VerkiF suýH ijn) taedr mYaelirya pãiteraDkarI Qmta duiF suýH ijenr AiDkarI Ÿlakedr Ÿcey Aenk ŸbSI| ik AÄut na bYaparFa? Ÿkan …ksmy Ÿkan …k imˆeFSenr PlSã›itet Hyeta ViÒkabasIedr meDY …† ibkát 
	  
	 
	       
	      
	icº 4.4 : pãTm Cibet ViÒka, †werap …b„ …iSyar ibiBÊ A‚el mYaeliryar ibó»ar ŸdKaena HeyeC| idÔtIy Cibet nIl r„ idey ŸdKaena HeyeC isekl Ÿsl …enimya Ÿraegr ibó»ar, nIl r„ Zt ŸbSI gae•a tt† pãekap ŸbSI ŸsKaen …† Ÿraegr| (ŸsOjnYW http://evolution.berkeley.edu/evolibrary/article/0_0_0/history_19) 
	 
	 
	 
	ijnFa CiRey peRiCela| pãakáitk inàbacenr inym Ÿmen ŸdKa Ÿgela, ŸZ A‚el mYaeliryar pãekap ŸbSI ŸsKaen isekl Ÿsl …enimyar …kFa ijn DarNkarI Ÿlaekr iFek Takar Qmtaw ŸbeR Zae¬C, karN iHemaegåaibenr …† Ÿrag bHnkarI ijnFa mYaelirya Ÿrag pãiteraeD ŸbSI kaàZkrI Buimka raKet pareC| AnYidek Zaedr meDY duiF† suóù ijn reyeC tara mYaelirya Ÿraeg Vº¡aÇ» Hey mara Zae¬C Aenk ŸbSI Haer| taHel …Kn pãakáitk inàbacenr inyem …Kaen ik GFar kTa? HYa, …† º›iFpUàN ijnbHnkarI manux§ela† ŸSx pàZÇ» mYaelirya Ÿraegr ŸcaK ra–anIek ˆepQa ker ŸbSIidn iFek Taket pareC …b„ b„SbâiÁ kret sQm He¬C| tar Pel Za Hbar ta† Hl, iFek Takar daey† St St pãjnM per ŸdKa Ÿgela ViÒkabasIedr …kFa ibSal V„eSr meDY† CiRey peReC ibkát isekl Ÿsl …enimyar ijn| ik cm‡kar …kiF ˆdaHrN pãakáitk inàbacenr maDYem GFa ibbàtn te¹Ôr!  
	 
	ibbàtenr maDYem ŸkaiF ŸkaiF bCerr ibiBÊ rkemr …b„ maepr pirbàtenr mDY idey Zid Vmaedr ˆ‡pi¹ na Ht taHel … DreNr obiSîFY§elar Ÿkan AàT† Taketa na| …kjn buiÁdIÐ sâiîFkàta Ÿkena …rkm Hajaera duàblta, ibkáit …b„ Ÿgaƒjaiml idey taƒr sâiîFek otir kret Zaebn? Ÿkena taek …k Ÿrag saraet igey  jnY Verk Ÿraegr bIj pueR idet Heb SrIer? kaej† manuexr kæpnay sâiîF VelOikktÔ idey ny, br„ …kmaº ibbàtnbaedr  maDYem† …† DreNr GFna§elaek sifkBaeb bYaKYa kra sÝb, pãkáitet …DreNr Hajaera GFna reyeC Za pãcilt sâiîFt¹Ô ba "†neFilejÆF ihja†n' t¹Ô idey ŸkanBaeb† bYaKYa kra sÝb ny| 
	 
	…tQN Vmra ŸdKlam ibiBÊ DreNr ma†eº¡a ibbàtenr (microevolution) ˆdaHrN ŸZKaen pãjaitr iBter† ibiBÊ Drenr ŸCaF ŸCaF pirbàtn ba ibbàtn GFeC| …rkm HajarFa ˆdaHrN reyeC Vmaedr ŸcaeKr samen†| Vmra Vegr ADYaey ŸdKiC ŸZ, ŸBOgilkBaeb …kFa pãjaitr ikCu A„S Vlada Hey Ÿgel taedr meDY …DreNr ŸCaF ŸCaF pirbàtn§ela jmet jmet …ksmy …mn Abóùay daƒRay ŸZ tara Vegr Ÿs† ibi¬CÊ A„eSr ŸTek …eqbaer† Vlada pãjaitet pirNt Hy| tKn ca†elw Vr Vegr jatBa†edr saeT maen Vegr sÿjatIy pãanI§elar saeT taedr AÇ»Wpãjnn Vr sÝb Hy na; Pel  …k† pãjaitr du† dl sÚpuàN duiF Vlada pãjaitet rœpaÇ»irt Hey Zay| …† rkm Abóùa ŸTek† GeF ma†eº¡aibbtenr "bRda' macroevolution ba mYaeº¡a-ibbàtn| ŸBOgilk ibi¬CÊta CaRaw ntun pãjait otir Het ŸdKa ŸgeC, …mnik ib¯anIra lYberFiret ntun pãjaitr ˆiÄd …b„ pãaNI otrI kret sQm HeyeCn| ŸZmn, hbJaniô …b„ paBlBiô 1971 sael  häesaiPla iney AÇ»renr prIQar maDYem häesaiPlar iBÊ …kiF pãjait ˆÄaben smàT HeyiCeln 9| ˆiÄedr ŸQeº pilpåyh, …elapilpåyehr maDYem lYaberFrIet ŸkayaÆFam pãjait otrI kra sÝb HeyeC| ob¯aink jaànal§elaet … Drenr sPl prIQar Aenk ˆdaHrN VeC  10| 
	 
	bó¼tW ibbàtenr peQ pãmaN Vj …eta† ŸbSI ŸZ Ÿs§elaek A÷Ikar krar AàT AenkFa pâiTbIr ŸgaltÔek A÷Ikar krar mt†| ibbàtenr peQ ŸZ smó» saQY Haijr kra Zay ta Hl : pãaN rasayink pãmaN, ŸkaxibdYa ibxyk pãmaN, SrIrbâ¹Iy pãmaN, s„eZagkarI jIebr (connecting link) pãmaN, ŸBOgilk ibó»aerr (Geographical distribution) pãmaN, tulnamUlk A˜s„óùaenr pãmaN, ŸSãnIkrN s„º¡aÇ» pãmaN, iniîº¡y ba ibluÐpãay Ae˜r pãmaN †tYaid| Vr Pisl ŸTek pawya Hajaera saQY-pãmaN Ÿta VeC†|   Vjek srIsâp ŸTek ikBaeb paKI ibbiàtt HeyeC tarw pãay sÚpUàN Dap§ela pawya ŸgeC, pawya ŸgeC maC ŸTek ˆBcr, ˆBcr ŸTek srIsâp, sirsâp ŸTek ó»nYpayI pãaNIr ibbàtenr mDYbàtI Dap§elaw|  ibeSx ker  sirsâp ŸTek ó»nYpayI jIeb ibbàtenr sÚpUàN Dap§ela Vjek Kub BalBaeb pãitiîft; mDYbàtI Dap§ela …eta† pirôar ŸZ ib¯anIra pàZÇ» iÃDay peR Zan …† ŸBeb ŸZ …§elaek "mammal-like reptile' blebn naik "reptile-like mammal' blebn 11|   Synapsids, Therapsida, Cynodonta ŸTek ìr› ker Vid ó»nYpayI pãaNI pàZÇ» sb§ela Daepr …kaiDk Pisl pawya ŸgeC|  …mnik taedr Ÿcayal ikBaeb Daep Daep ibbiàtt HyeC Ÿs§elaw Pisl ŸTek ˆÁar kra ŸgeC  12|  
	 
	 
	ib¯anIra Ÿkbl Piselr ˆper† inàBr ker bes Ÿn†, tara pãaNIedeH mYaeº¡a-ibbàtenr jnY dayI …kiF AtYÇ» pãeyajnIy ijn Kuƒej Ÿbr kereCn Zar nam Ubx complex| …ehayaàh ilˆs …r jnY 1995 sael Ÿnaebl purîkar laB kern|   …† Ubx ijn Vsel bûl-KYat Hox ijenr …kiF|  …† ijn§ela† Vsel pãaNIedeHr kafaemar inrb pirkæpnakarI| … ijn§ela† bel ide¬C …kiF maiCr kyiF paKa Takeb Vr makRSar kyiF pa Takeb| …§ela sàbpãTm pawya Zay ÒuF-Pça†-…, per Ÿs§ela maC, bYa– ik„ba manuexw sman §r›tÔpUàN iHeseb sna¹¡ kra Hy|  …§elar samanY Adlbdel† baiHYk gfen ŸZ ibpul pirbàtn kra sÝb ta sÜeÉ ib¯anIra Vj iniëct (… b†eyr piriSeîF … iney Vera ibó»airtBaeb Velacna kra HeyeC)| Vsel jIbib¯an, pãtþt¹Ôib¯an, ŸjeniF¤ …b„ Vnibk jIbibdYar Ÿkan SaKa† ibbàtenr Ÿkan saeQYr iberaiDta Ÿta kreC† na, br„ Zt idn Zae¬C ibbàtenr DaraiF sbar kaeC ýpîF ŸTek ýpîFtr Hey ˆfeC; ibbàtnt¹Ô idn idn Hey ˆfeC …k kTay ApãiteraDY|  
	 
	ibbàtnbad iberaDIra pãay† bel Taekn ŸZ, ma†eº¡a-ibbàtn GFet ŸdKa Ÿgelw mYaeº¡a-ibbàtn naik kKn† ŸdKa Zayin - mjar bYapar He¬C taedr AnYanY pãcarNa§elar mt† …Faw …eqbaer† ˆeÀSYpãenaidt …b„ imTYa| clun taHel …bar …DreNr ikCu ˆdaHrN iney† Velacna kra Zak| Ÿkan jIebr cairidekr pairpaiàSÿkta, b„SbâiÁr …b„ imˆeFSenr Har w git pãkáit, ijnpuelr pãBab †tYaidr Aenk ikCur ˆpr inàBr ker …† mYaeº¡a-ibbàtn GFeb ik GFeb na| saDarNt Vmaedr …k jIbnkaelr sIimt smeyr meDY …k pãjait ŸTek Verk pãjaitr ibbàtn GFet ŸdKa Zay na| …Fa GFet Hajar, lQ ba ŸkaiF bCrw Ÿleg ŸZet paer| ikÇ¼ kKena kKena pãkáitet Ÿkan ibeSx Abóùar pirepãiQet Kub Å›tw GeF ŸZet paer …† ibbàtn pãiº¡ya| ib¯anIra …kFu Abak† HeyiCeln pãTem, ikÇ¼ …Kn buJet pareCn ŸZ, ibbàtn Å›t, AtYÇ» Å›t, DIer ba AtYÇ» DIer - sb Baeb† GFet paer| … pãse˜ hW ircaàh hiknesr saÚpãitk mÆtbYiF ˆeLKeZagY : "Evolution, for instance, normally takes too long to make an impact within a human lifespan....... The amazing thing is how alarmingly fast evolution can sometimes go, when conditions are right. Let's hope bird flu won't turn out to be an example." 
	 
	Vegr ŸlKa§elaet ibiBÊ DreNr ma†eº¡a ibbàtenr ˆdaHrN ŸdeKiC Vmra, …Kn clun mYaeº¡a ibbàtenr ikCu ˆdaHrN iney Velacna kra Zak|   
	 
	   
	ˆiÄedr ntun ntun pãjait otir He¬C AHrH 
	 
	Vmaedr ŸcaeKr samen pãakáitkBaeb imˆeFSenr maDYem ntun pãjaitr ˆÄebr GFnaFa …kFu ibrl† beF| teb …Drenr GFna ŸZ …ekbaer GeF† na taw ny| ib¯anIra gt …keSa bCer ŸbS ikCu ˆiÄedr meDY …DreNr ntun pãjait otirr GFna pàZebQN kereCn| Vr lYaberFiret ntun Drenr Vrw ˆÊt PlnSIl Dan, gm ba Bu´ar pãjait otirr GFna Ÿta HrHaemSa Vmra Kberr kagej† ŸdKet pa†|  
	 
	1910-1930 …r meDY Vemirkar wyaiS„Fn …b„ V†haeHa ŸýFeF sYalisPa† naem AenkFa mular mt ŸdKet …k DreNr KadYeZagY muelr gaeCr itniF pãjaitr (Tragapogon dubius, Tragapogon pratensis, Tragapogon porrifolius) cax ìr› kra Hy| …r Veg Vemirkay sYalisPa† …r Ÿkan Aió»tÔ† iCelana, …edrek †ˆerap ŸTek …en pãTmbaerr mt …Kaen Ÿbana Hy 13| 1950 saelr idek ib¯anIra Vbak Hey ŸdKeln, itniF Ÿta ny, paƒc  DreNr sYalisPa† ŸdKa Zae¬C maef! taHel …† ntun du'DreNr pãjait …ela ŸkaTa ŸTek? …ra Ÿta †ˆerap ŸTek Vna pãTm itniF pãjaitr saeTw pãjnenw sQm ny, taHel ik …Kaen sÚpuàN du'iF ntun pãjaitr sâiîF HeyeC …† keyk dSekr meDY†? - bYaparFa Vsel† ta†, ibisMt ib¯anIra inejr ŸcaeK ŸdKeln pãkáitet ntun pãjait sâiîFr GFna| pãTm itniF pãjait ŸTek pilpåyh s„krayenr (poliploid hybridization) Pel duiF ntun pãjaitr jnM HeyeC| Vmra jain ŸZ, saDarNt sÇ»aenra taedr pãitiF obiSeîFYr jnY baba …b„ mar pãetYekr ŸTek …kiF ker Ÿº¡amejam Ÿpey Taek|  ikÇ¼ …eQeº bYaparFa GFeC …kFu Ÿgalemel Baeb| imˆeFSenr Pel  ntun pãjait§elar meDY ma babar dujenr ŸTek† …k ŸseFr bdel du† ŸsF ker Ÿº¡amejam …eseC|  …r Pel …ra inejedr meDY pãjnen sQm Helw ma babar pãjaitr sYalisPa† …r saeT Vr pãjnn kret pareC na| tar maen daƒRae¬C …† ŸZ, …Kaen imˆeFSenr PlSã›itet sÚpUàN duiF ntun pãjaitr jnM HeyeC pãakáitkBaeb Vmaedr ŸcaeKr samen†| gt keyk dSek ŸjeniFe¤r ABUtpUàb Vibïaerr Pel ib¯anIra …† ntun pãjait§elar ih…n…-r ŸkaTay ikBaeb …† imˆeFSn§ela GeFiCela tar sÚpUàN icºiF tuel Dret sQm HeyeCn Vmaedr samen |   
	Vmra …Kn káiºmBaeb pilpåeyh s„krayn sH AnYanY ibiBÊ Drenr s„krayenr maDYem ntun ntun pãjaitr ˆiÄd otir kret sQm| Vmaedr bagaen ŸZ sb hailya, iFˆilp ba V†irs P™elr smaeraH ŸdKa Zay taedr ŸbiSrBag pãjaitek† ikÇ¼ Ÿkan na Ÿkan smy káiºmBaeb otir kra HeyeC| ˆ¬c PlnSIl ibiBÊ DreNr Pselr ˆiÄdw otir kra He¬C … inyem| pãkáitetw, ibeSx ker ˆiÄedr meDY, …† pilpåeyh s„krayenr pãcur ˆdaHrN ŸdKa Zay| 
	 
	…k ŸjnaerSen† ik ibbàtn sÝb?  
	 
	ib¯anIra Ÿta Vjek ŸsFa† bleCn - bleCn, pãaNIr ibbàtenr pÁitek Kub jiFl …b„ dIàG ŸmyadI Het† Heb …mn Ÿkan kTa Ÿn†| Ÿkan Ÿkan smy …k ŸjnaerSen ik„ba ìDumaº …kiF jIenr pirbàtenr Pel† ibbàtn GeF Zawya sÝb, …b„ tara ta †etameDY pãkáitet …b„ lYaberFiret pãmaNw ker ŸCeReCn| ióFeklbYak (sticlebacks) bel …k DreNr maC VeC, …edr ibiBÊ pãjaitek smueÅr Ÿlana pain …b„ ndIr imfa painetw smanBaeb ŸdKet pawya Zay| ib¯anIedr met maº Hajar deSk Veg, sàbeSx brP Zuegr ŸSex, ZKn painr ˆ¬cta ŸbeRigeyiCela tKn† taedr …kFa A„S smuÅ ŸTek ndIet igey peR …b„ prbàtIet ndIr painr ntun pirebeSr saeT AiBeZaijt Hey Zay| smueÅr maC§elar gaey 35iF baRit ŸpåeFr mt Hahih ba kaƒFar ó»r ŸdKa Zay, Za idey tara inejedrek By«r sb samuiÅk iSkarI pãaNIr daƒtaela Vº¡mN ŸTek rQa kret paer| ikÇ¼ ndIet bas kra ióFeklbYaekr pãjait§elar jenY Ÿta Vr inejr ŸdeH …t BarI BarI ZuÁaó½ bey ŸbRaenar Ÿkan pãeyajn Ÿn†| ta† tara ibbàtenr pãiº¡yay† AiBeZaijt Hey …† ApãeyajnIy ó»rFa ŸTek ŸrHa† Ÿpey ŸgeC| ib¯anIra prIQa ker Ÿbr  
	 
	 
	  
	 icº 4.5: samuiÅk(ˆper) …b„ ndIr (nIec) ióFeklbYaekr gfn  
	(esOjnYW http://www.sciencedaily.com/releases/2005/03/050325224057.htm) 
	 
	 
	kereCn ŸZ, …† ibbàtenr ipCen kaj kreC Pitx1 gene naem …kiF maº ijn| gt bCr ib¯anIra Vibïar keriCeln ŸZ, smuÅ ŸTek ndIr painet maC§elaek óùanaÇ»irt kra Hel tara naik …k ŸjnaerSen† …† ibbàtnFa GiFey ŸPlet paer, …† baRit ó»riF Vr Taek na taedr perr pãjenM| ìDu ta† ny, Vrw mjar bYapar He¬C ŸZ ýFYanePaàh †ˆinBarisiFr ŸjeniFisýF hW ik„silr dliF Vrw …k Dap …igey igey ta Haet naet prIQa kerw ŸdiKey ideyeCn| tara …† ibeSx ijniFek smueÅr maeCr Ÿkax ŸTek Vlada ker ndIr maeCr ihemr meDY †e²keSn idey zuikey ideyiCeln| …† ihm ŸTek Ÿbr Hwya maeCr Ÿpanar meDY ifk† baRit kaƒFar ó»rFa jnM laB kereC Za taedr pUàb pãjenM iCela na| 
	 
	ib¯anIra …kFu Abak† HeyeCn pãkáitet ibbàtenr …t sHj …b„ Å›t …kFa pÁit Vibïar kret Ÿper, …t bR …kFa pirbàtenr jnY ŸZ maº …kFa jIn† dayI Het paer taw tara VSa kernin|  tara …Kn bleCn ŸZ, pãkáitet Hyeta Kub Kub srl ˆpaeyw ibbàtn GeF …b„ ta Kub sHej† Kuƒej Ÿbr kra sÝb 14|  
	 
	 
	gããYãaÆh kYainyaenr du'paeRr kaƒfibRalI§ela ikBaeb bdel Ÿgela? 
	Vemirkar gãaÆh kYainyaenw du Daer Kub kaCakaiC ŸdKet d'Upãjaitr kaf ibRalI ba ô™†erl ŸdKa Zay| tara ŸdKet ìnet bYbHaer pãay …k rkm Helw …ek Aperr saeT pãjnen AQm| …† pãka¸ …b„ dueàBdY igirKaetr diQN idekr kaela ŸpF Vr sada Ÿlj sH pãjaitiFr nam He¬C ka†bab kafibRalI Vr ˆ¹r idekr sada r„ …r ŸpF …b„ Dusr r„ …r Ÿlj sH pãjaitFar nam He¬C VYbaàF kafibRalI| sàbeSx brP Zueg gãaÆh kYainyaenr pirebS …b„ gaCgaCailet ibSal pirbàtn GeF Zay| …r Veg ikÇ¼ tara …k† pãjait† iCela …b„ …k Drenr ibeSx pa†n gaeCr kaÆh ŸKey† …ra Ÿbec Taek| ikÇ¼ brPZueg igirKaetr maJKaenr smó» pa†n gaC DÔ„s Hey Ÿgel taedr meDY ŸZagaeZag bÉ Hey Zay, tara Hey peR ŸBOgilkBaeb ibi¬CÊ| Vr tar PlSã›itet† pãakáitk inàbacenr pãiº¡yay taedr ibbàtn GFet Taek sÚpUàN iBÊBaeb, iBÊ pirebeS, iBÊ inyem| dIàG idn Der sÔtÇ½ Daray ibbàtenr Pel tara Vjek sÚpuàn du'iF iBÊ pãjaitet pirNt Hey ŸgeC| idÔtIy ADYaey Vmra …rkm† …kFa ˆdaHrN ŸdeKiClam gYalapYgas dÔIppue² harˆ†enr ŸdKa ibiBÊ pãjaitr iP‚edr meDY| pãay 5 laK bCr Veg diQN Vemirkar mUl BUKÆh ŸTek ibi¬CÊ Hey Zawya …k DreNr iP‚ paiK ŸTek …Kn gYalapYgas dÔIppue² 14 DreNr sÔtÇ½ pãjaitr iPe‚r jnM HeyeC|  
	iFkiFik§ela …rkm ir„ …r mt ker taedr basa sajaela Ÿkena? 
	Vrw mjar mjar ikCu ˆdaHrN reyeC Vmaedr ŸcaeKr samen†| ir„ ba cº¡akar pãjaitr ˆdaHrNiFr kTa ˆeLK na krel ibbàtenr gæpFa ŸZena AsÚpuàN† rey Zaeb| Vemirkar diQN piëcm ˆpk™l …laka Der keyk pãjaitr iFkiFik (Ensatina eschscholtzii group) imel …Drenr …kFa ir„ otir kereC| gt Sta×Iet hW rbaàF ŸýFibns pãTm …edrek pàZebQN ker beliCeln ŸZ, …edr puàbpur›exra ZKn ˆ¹r ŸTek du† idek Bag Hey diQeN CiRey pRet Taek (nIecr Cibet ŸdKun) tKn† ìr› HeyiCela …† ir„ otirr cº¡akar ŸKla 15 | tarpr Zt† tara d'uidek ŸTek duer ser igey ibi¬CÊ Hey ŸZet Takela tt† taedr meDY iBÊ Daray ibbàtn GFet ìr› krela|  
	 
	   
	 
	   icº 4.6: iFkiFikr cº¡akar pãjait sâiîF (Ring Species of Salamanders in Western USA) 
	esOjnYW http://www.pbs.org/wgbh/evolution/library/05/2/images/l_052_05_l.jpg 
	 
	 
	tarpr dIàGidn per diQN kYailePaiànya sYan ihyaegaŸt …es ZKn tara Vbar imilt Hela tKn †etameDY† tara dUiF iBÊ pãjaitet pirNt Hey ŸgeC, taedr meDY Vr pãjnn sÝb He¬C na | AnujIbibdYa …b„ ih.…n.… isekaeyiÆs„ …r AtYaDuink pãZui¹¡ bYbHar ker ib¯anIra …Kn …edr jIenr obiSîFY§elaw Kƒuej Ÿbr kereCn 15, Vr taedr prIQar PlaPl ŸTek ŸdKa Zae¬C ŸZ, hW ŸýFibns ifk† DeriCeln - º¡manÔiykBaeb ibi¬CÊ Het Het† …edr meDY …k pãjait ŸTek ibiBÊ pãjaitr jnM HeyiCela| Vpin ˆ¹er, ir„ …r ŸgaRa ŸTek jIenr Dara prIQa kret kret Zt† du'Dar Ÿbey diQeN Ÿnem ŸZet Takebn tt† ŸdKebn DarabaiHkBaeb jIenr gfn …b„ obiSîFY§ela bdel Zae¬C|  
	 
	…DreNr ir„ pãjait§ela ibbàtnbaedr mUl b¹¡bYek AtYÇ» ŸjaRaelaBaeb tuel Der -…kidek tara ŸZmn º¡manÔey GFa ibbàtenr 
	sH-ibbàtenr …k mjar ˆdaHrN 
	 
	ib¯aenr ŸcaeK …kFa sudâââ• te¹Ôr obiSîFY† He¬C …r sudUrpãsarI BibxY‡banI krar Qmta| maen, Vpnar ob¯aink t¹ÔFa Zid ifk Hey Taek ta idey Vpin BibxYetr Aenk ikCu† bYaKYa kret parebn, Za Hyeta …Kn ŸcaeKr samen ŸdKa Zae¬C na| ŸZmn, pdaàTib¯aenr ŸQeº V†nýFa†n ZKn sàbpãTm VepiQktar bYapk t¹ÔiF (General Theory of Relativity) pãkaS kreln, tKn Ÿste¹Ôr meDY† ikÇ¼ luikey iCela mHaibeSÿr pãsareNr sÝabna, ik„ba båYak ŸHal naemr rHsYmy bó¼r Aió»etÔr Vlamt Za ŸTek Vela pàZÇ» palaet paer na| …§ela sb§ela† prbàtIet inKƒut ob¯aink prIQa-inrIQay sitY bel pãmaiNt Hy| kaej† V†nýFa†enr t¹ÔiF pdaàTib¯aenr ŸQeº AtYÇ» saàTk …kiF t¹Ô| Vr ifk …k†Baeb, jIbib¯aenr ŸQeº Vmra ŸdiK harˆ†enr ibbàtnbad te¹Ôr AkæpnIy saàTkta - Vj ŸTek ŸdReSa bCr Veg sIimt saQYpãmaeNr iBi¹et itin …mn† …k t¹Ô Vibïar keriCeln Zar sifkta w ŸZOi¹¡kta ŸZ barbar pãmaint HeyeC ta† ìDu ny, …mnik … pãse˜ tar Ÿdwya ibiBÊ pãkæp …b„ Bibx‡banI§elaw imel ŸgeC! mjar …kFa kaiHnI ŸSana Zak taHel …bar| harˆ†n lÆhenr …k gãIn Haˆes madagaôaerr ibeSx …kFa Aiàkh ŸdeKn Zar mDu raKar puîpaDariF 11 †i‚ lÜa (icº 4.7 ÅîFbY)| itin ta ŸdeK mÆtbY kern ŸZ, madagaôaerr ŸZ jaygay …† AiàkhFa ŸdKa Zay, ŸsKaen …mn …k Drenr mT jatIy Ÿkan Ÿpaka Taket† Heb Zaedr sur ba ûl Heb …k† rkemr lÜa| karN …† lÜa mDur puîpaDaerr iBtr ìr zuikey mDu Kawyar smy† mT§ela AiàkhFar prgayn GFaeb| …b„ ta†† Hela - keyk dSk per ib¯anIra ifk† Kuƒej  Ÿpeln Ÿs† madagaôar iýP„s mT Xanthopan morganii praedicta|  pãakáitk inàbacenr pãiº¡yay Ÿbƒec Takar s„gãaem  
	 
	        
	 icº 4.7:  madagaôar iýP„s mT Xanthopan morganii praedicta …b„  Aiàkh AngraecumSesquipedale (ŸsOjenY : National Geographic mYagaijn) 
	       
	iFek Takar jnY Aenk pãaNI …b„ ˆiÄedr meDY† … DreNr sHeZagItar sÚpàk geR ˆfet ŸdKa Zay, …b„ tar pãeyajen† tara dujen† AiBeZaijt Het Taek| Vr …ek† bel sH-ibbàtn (co-evolution)| pãkáitet …mn Ÿkan jIb Ÿn† ŸZ ìDu inWsÔaàTBaeb AnY pãjaitr Ÿsba krar jnY Ÿbƒec Taek, pãakáitk inàbacenr inyem† Ÿs ibluÐ Hey ŸZet baDY| harˆ†n tar Origin Of Species b†et tar pafkedrek cYael² keriCeln … DreNr …kFa pãjait Kuƒej Ÿbr krar jnY, …b„ Vj pàZÇ» Ÿkˆ Ÿs cYaele²r ˆ¹r idet paerin| 
	 
	ibiBÊ Dap§elaek ýpîF ker pãitiîft ker, Vbar AnYidek ŸBOgilk ibi¬CÊtar Pel ikBaeb DIer DIer ntun pãjaitr sâiîF Hy tarw saQY bHn ker| 
	 
	… DreNr prIQa ker lYaberFiret …k† rkemr PlaPl pawya ŸgeC|  hh (Dodd, 1989), ra†s …b„ HsFarF (Rice & Hostert, 1993) sH Vrw Aenk ib¯anI† ÒuF Pça† iney prIQa ker ŸdiKeyeCn ŸZ, ikCu ÒuF Pça†ek pãjnngtBaeb Vlada ker ŸPel iBÊ pirebeS bR krel, ŸbS ikCu ŸjnaerSn per taedr meDY iBÊ iBÊ obiSîFY otir Het ŸdKa Zay| ntun pirebeSr saeT º¡magtBaeb AiBeZaijt Het Het …k smy tara …t† bdel Zay ŸZ, Vr …ek Aperr saeT pãjnn ker b„SbâiÁ kret paer na, pirNt Hy …k ntun pãjaitet 15| …rkm DreNr bû prIQa† kra HeyeC gebxNagaer gt …k ŸSa bCer, taedr PlaPl§elaw Vmaedr Haetr kaeC† CiRey iCiFey reyeC|  Vjekr iden bajaer igey FYaekr pysa Krc ker b† iken Ÿta Vr …§ela tTY Kuej Ÿbr krar pãeyajn Hy na, ŸZ Ÿkˆ †e¬C maiPk Google … …kFa saàc idey† Ÿpey ŸZet paern …DreNr ˆdaHrN ba prIQar S'ey S'ey irepaàF|  
	 
	 
	 
	 
	ŸSexr ikCu kTa 
	 
	… DreNr ˆdaHreNr ikÇ¼ Ÿkan ŸSx Ÿn†, ib¯anIra gt …keSa ŸdReSa bCer ŸZ pirmaN gebxNa kereCn ibbàtn iney ta …k kTay 'AicÇ»nIy', ŸkanFa ŸCeR ŸkanFa ilKeba ta ifk kra† ŸZena …kFa kifn kaj| idÔtIy ADYaey Vmra ibiBÊ ó»er pawya Pisl, ibiBÊ pãaNIr meDY SarIirk …b„ ŸjeniFk sadâSY, ibluÐpãay A„g§elasH ibbàtnbaedr peQ pawya ibiBÊ ob¯aink saQY pãmaN iney Velacna keriClam| …Kn pàZÇ» Zt Pisl Ÿrkàh pawya ŸgeC tar sb§ela† …kbaekY ibbàtnbaedr peQ ray ideyeC| Pislibd …b„ jIbib¯anIra ZKn pãTmbaerr mt beliCeln ŸZ hliPn …b„ itim maC …k smy ibbiàtt Hey ha˜ar pãaNI ŸTek jlcr pãaNIet pirNt HeyeC ta "AsÝb'  ŸBeb iney ibbàtnbad-iberaDIra mHa H†c† ìr› ker ideyiCeln| ATc Vjek Pislibdra …mn ikCu Pisl Kuƒej ŸpeyeCn Za idey itim ba hliPenr ibbàtenr …kiF ba du'iF mDYbàtI ó»r ny br„ pƒac paciF ó»rek pirïarBaeb ŸdKa Zae¬C| ibbàtnbaedr peQ …iF …kiF AtYÇ» cm‡kar ˆdaHrN, …b„ … iney Vrw ibó»airtBaeb Velacna krar †¬Ca r†ela prbàtI  ADYay§elaet|  
	 
	ib¯anIra maiFr iBÊ ó»er pawya laK laK Piselr meDY …mn …kiF Pislw …Knw Kuƒej panin Za ikna jIebr ibbàtenr DarabaiHktaek smàTn ker na| …rkm …kFa Pislw Zid Ÿbr Hy …b„ ibbàtnbad idey Zid tar bYaKYa na Ÿdwya Zay taHel† ibbàtnbaedr otir ib¯aenr …† S¹¡ †martiF ûRmuR ker ŸBe˜ pret paer| …kbar ibKYat jIbib¯anI Ÿj ib HYalehn Ÿk pãSÈ kra HeyiCela ik idey ibbàtnek Bul bel pãmaN kra Zaeb, itin ˆ¹er beliCeln Zid Ÿkˆ ipãkYamúúibãyan Zueg …kFa KregaeSr Pisl Kuƒej Ÿbr ker idet paer taHel† Heb| sb Baela te¹Ôr mt† ibbàtnbadw Bul bel pãmaiNt Het paer| ikÇ¼ …Kn pàZÇ» ta Ÿta GeF†in , br„ …r ˆleFaFa† GeF celeC Vjek ŸdreSa bCr Der| 
	 
	gt keyk dSk Der AnUjIbibdYa, ŸjeniF¤, ijenaime¤r klYaeN ibbàtenr peQ Vrw suQM …b„  inKƒut sb pãmaN pawya ŸgeC| …r ikCu ˆdaHrN Vmra ˆperw ŸdeKiC|  ib„S Sta×Ir pãTem Ÿmnehl ktâk ijenr Vibïar Vr xaeFr dSek ih…n…-…r Vibïar ŸZena ibbàtnibdYar jnY jIyNkaif iHeseb kaj keriCela| ibKYat jIbib¯anI VeànîF mayar tar 2001 sael pãkaiSt What Evolution Is b†et beliCeln, AnujIbib¯an ZKn Vibîkar krela ŸZ, jIebr ŸdeHr Q™ÅaitQ™Å Anu§elaw (jIn, ŸpãaiFn †tYaid) tar ŸdeHr ibbàtenr saeT saeT …k†Baeb ibbiàtt Hy siF iCela Vmaedr jnY …kiF ApãtYaiStrkm sueKr Kbr| Vmra …Kn Vmaedr jIenr mDY ŸTek† Kuƒej Ÿpet pair ibbàtenr ŸkaiF ŸkaiF bCerr AiliKt †itHas| Richard Dawkins tar 2004 sael pãkaiSt Ancestor's Tale b†et beliCeln ,  
	 
	'The DNA information in all living creatures has been handed down from remote ancestors with prodigious fidelity. The individual atoms in DNA are turning over continually, but the information they encode in the pattern of their arrangement is copied for millions, sometimes hundreds of millions, of years. We can read this record directly, using the arts of modern molecular biology to spell put the actual DNA letter sequences or, slightly more indirectly, the amino acid sequences of protein into which they are translated.' 16 
	 
	ib¯anIra …Kn …DreNr ibiBÊ DreNr gebxNay inmgÈ reyeCn, 2003 sael ibeSÔr ibiBÊ ŸdeSr ib¯anIra imel pãTmbaerr mt manuexr jIenr isekaeyiÆs„ ker ŸSx kereCn| iHˆman ijenam pãejkeFr iherkFr ÒaiÆss kilÆs tar …k b¹¡ebY beliCeln, Vmaedr ijenam (jIebr puàna˜ ŸjeniFk tTY) Vsel …kiF b†eyr mt Zaek ibiBÊ ˆeÀeSY bYbHar kra Zay| …kidek …ek †itHaesr b† iHeseb bYbHar kra Zay ŸZKaen Vmaedr pãjaitr ibbàtenr dIàG †itHas ilipbÁ reyeC| AnYidek … He¬C Ÿkax otirr …kiF båu ipãÆF Za AibSÔasYrkemr  ibó»airt ineàdSablI idey pirpUàN| Vr icik‡sa jgetr jnY …iF He¬C …min …kiF pafYb† Za ikna ibiBÊ DreNr Ÿrag Ÿfkaena …b„ icik‡sar  jnY ntun …k mHaSi¹¡ iHeseb kaj kreb 17| ibSÔbYapI ib¯anIra manux, iSÚpa²I, †ƒdur, k™k™r, gr›, ÒuF Pça† sH ibiBÊ pãaNIr jIenr isekaeyiÆs„ kereCn ba krar kaej ineyaijt VeCn| 
	 
	ŸZ pãaNI ibbàtenr GiRr iHesb AnuZayI Zt kaCakaiC sÚpiàkt tt† taedr ŸjeniFk gfnw …k† rkemr| Vmaedr inejedr kTa† Dra Zak, …tQN Ÿta Vmaedr carpaeSr gaCpala, jIb jÇ¼r ibbàtenr gæp ìnlam, inejedr pãjaitr kTaFa bel ŸlKaFa ŸSx na krel Hyeta Kamit ŸTek Zaeb| Vmra …b„ iSÚpa²Ira maº 5-8 imilyn bCr Veg saDarN pUàb pur›x ŸTek ibbiàtt Hey manux naemr …† pãjaitet pirNt HeyiClam| ˆinS Sta×Iet harˆ†n …b„ iF …†c Ha¤il ZKn pãTm …† kTaiF beliCeln tKn sara pâiTbI jueR tIbã smaelacnar JR bey igeyiCela| DàmapãaN manuexra Ÿta ibbàtnbadek† AsÔIkar keriCela, Vr Zara AnYanY jIebr ibbàtnek Zawba sifk bel men keriCeln taedr peQw inejek w† iSÚpa²I§elar ˆ¹rsurI bel Ÿmen Ÿnwya kifn Hey daiReyiCela| …† Ÿta Ÿsidn - 2005 saelr ŸspeFÜr maes ib¯anIra pãTmbaerr mt manux …b„ iSÚpa²Ir ijenaemr paSapaiS ibeSåxN ker iniëct kreln ŸZ, ib¯anIra …t idn Der ifk† DarNa ker VsiCeln| Vsel† Vmaedr saeT Vmaedr …† puàbpur›exr ih …n … 98.7% † …k - Vmraw Vsel† …k DreNr ˆÊt pãjaitr banr CaRa Vr ikCu† n† 18| Vmaedr iHemaŸgåaibenr saeT iSÚpa²Ir iHemaŸgåaibnw pãay ûbû imel Zay|  
	 
	ìDu ta† ny, ib¯anIra ikCuidn Veg taedr VerkiF Kub §r›tÔpUàN DaƒDarw ˆ¹r ŸpeyeCn ŸjeniF¤ …b„ ijenaime¤r klYaeN†| Vmra bûidn Der† jaenn ŸZ iSÚpa²Ir Ÿkaex 24 ŸjaRa Ÿº¡amejam Takelw manuexr Ÿkaex VeC maº 23 ŸjaRa| manux …b„ iSÚpa²I Zid saDarN pUàbpur›x ŸTek† ibbiàtt Hey Vseb taHel Verk ŸjaRa Ÿº¡amejaemr ŸHalFa ik?  ˆDaw Ÿta Hey ŸZet paer na Hfa‡ ker, Vr ŸsFa Hel bYaparFa ŸmaeFw Ÿkan Baela idek gRaeta na| ta† tara DarNa ker VsiCeln ŸZ inëcy† ibbàtenr Ÿkan …k pàZaey manuexr Ÿkan du'eFa Ÿº¡amejam …ek Aperr saeT ŸjaRa Ÿleg ŸgeC ba imel ŸgeC| Vr ta Zid na Hy taHel iSÚpa²Ir saeT saDarN pUàbpur›x ŸTekŸTek manuexr ibbàtenr …† puera DarNaFaek† Bul bel Der inet Heb! ib¯aenr ŸbaD Hy …Kaen† maHatMYFa, Ÿkan Zui¹¡ pãmaN idey …ek Bul ŸdKaena Ÿgel ta Zt bR Vibïar† ŸHak na Ÿkena taek ibna idÔDay Vƒó»ak™eR CueR ŸPel idet kaàpNY kern na ib¯anIra| sa†eFaejin¤ (Cytogenetics) gebxNa ŸTek ifk† Ÿbr Hl ŸZ, Vmaedr 2 nÜr Ÿº¡amejamiFr meDY† luikey reyeC …r ˆ¹r| Vmaedr pUàbpurexr d'uiF Ÿº¡amejam …k Hey imel ŸgeC manuexr …† Ÿº¡amejamiFr meDY 19| ibbàtenr Dara bueJ jIn isekaeynis„ krar maDYem ìDu ŸZ Vmra Vmaedr pUàbsurIedr sÚpeàk janet pariC ta† ny, …r Pel icik‡saibdYar A–en …k nIrb ibpåb GeF celeC| ŸZmn Dr›n na, …† VYlja†mar ŸragiFr kTa† - …kiFmaº jIenr (caspase-12 gene) Anupióùitr kareN sMâitibÙmjint ŸZ ŸragiF GeF, Ÿs† ŸragiF ikÇ¼ Vmaedr pUàbpurxsH ibiBÊ pãaNIr meDY Kuej pawya Bar| tar AàT daRae¬C du'iF, pãTmtW ibbàtenr pãiº¡yay Ÿkan …ksmy …† ijnFa Vmra HaireyiC, Vr idÔtIytW …† ijnFaŸk kaej laigey ikBaeb AàTa‡ Ÿkanú Ÿmkainjemr saHaeZY …† Ÿrag ŸTek tara ŸrHa† Ÿpey Zae¬C ta Kuƒej Ÿbr kret parel Hyeta Vmra …† duraeragY bYaiDFa inrameyr …kFa ˆpayw Ÿpey ŸZet pair 20|    
	 
	ibbàtenr ˆdaHrN Vmaedr carpaeS, ŸCaFeFa pâiTbIFar buek …† AP™rÇ» pãaeNr ýpÆdenr ˆ‡s† He¬C ibbàtn| …kFu ŸcaK Ÿmel ba†err pâTbIFar idek taikey ŸdKel† Vr …ek AsÔIkar krar Ÿkan ˆpay† Taek na| ikÇ¼ duWeKr ibxy Hl Vjek Vmaedr sara pâiTbIr ŸbSIrBag manux† Hy ibbàtnbad sÚpeàk ikCu† jaenn na, ba janelw taet ibSÔas kern na ATba Verk ihigã Agãsr Hey …r ibr›eÁ Zarpr na† imTYa pãcarNa calan| ATc saÚpãitkkael Vmaedr pãatYiHk jIben ib¯aenr jyjykaerr ipCen …r Abdan ApirsIm|  icik‡saibdYa, ŸjeniFk †i²inyair„ ba wxuD, kIFnaSk w ˆ¬cPlnSIl SxY otirr ŸQeº† Ÿta ìDu ny, jIbib¯aenr sb§ela SaKar imlnekÆÅ iHeseb pãitîfa laB kereC ibbàtnibdYa| Vmaedr caridekr pãaeNr ibó»âitek ibbàtenr Velay ibcar na krel jIbib¯aenr Ÿkan SaKa† Vr puàna˜ta laB kret paer na| Vjek pirebS dUxN ba Ÿgåabal wyarim„ ŸraeD, gaCpala, j„gl s„rQeN, maC ba gâHpailt pìr b„SbâiÁet ibbàtnbaedr ¯aenr pãeyag ApirHaàZ|  ibbàtnbaedr cà¬ca  ikÇ¼ ìDumaº jIbib¯aenr SaKa§elar meDY† sImabÁ Ÿn†, Vmaedr Aió»etÔr saeT jiRey ŸgeC Ÿs wtepãatBaeb| Vmaedr inejedr †itHasFa sifkBaeb ŸbaJar jnY ik„ba BibxYet Vrw bûidn ikBaeb Vmaedr pãjaitiFek pâiTbIr buek iFikey raKa Zay ta janar jnY AàTa‡ Vmaedr AtIt, bàtman …b„ Bibx‡ek buJet Hel ibbàtn te¹Ôr VSãy Ÿnwya CaRa Vr ˆpay ik! Vmaedrek ˆ¹r Ÿpet Heb Hajaera pãeSÈr- buJet Heb kKn kt§ela pãjaitr Aió»tÔ iCela AtIet, tara ikBaeb inàmul Hey Ÿgela, Ÿkena ha†enasr§ela Hairey Ÿgela, ikÇ¼ iFek Ÿgela w† VreSala§ela| janet Heb Vmaedr mió»eïr Vkar kKn Hfa‡ ker bR Het ìr› keriCela, Baxar ˆ‡pi¹  kKn ik ker Hl, …r ipCen mió»eïr ibbàtn ik Buimka paln keriCela, Vmaedr …† sBYta sâiîFr ipCen taedr Vbdan† ba ktFuk™? smajib¯anIraw Vjek ibbàtnbaedr ibiBÊ te¹Ôrú saeT smaj w sBYtar º¡mibkaS …b„ samaijk w bYi¹¡gt bYBar w obiSîFY§elaek imiley ŸdKet ìr› kereCn - Vmra Ÿkn ìDu inejr ŸCelemey ba VtMIy sÔjenr kTa† Baib, kKnw kKnw Vbar inWsÔaàTBaeb VetMa‡sàg kir, Ÿkena ibiBÊ pãaNI dlbÁ Hey bas ker, Ÿkn† ba manux Baelabaes, Ÿpãem peR, s„saerr giÆhet VbÁ Hey jIbn kaiFey Ÿdy - …r ktFuk™ samaijk, sa„ôáitk Vb ktFuk™† ba ŸjeniFkBaeb Vmaedr ŸdHekaex† ŸlKa reyeC taw imiley ŸdKbar smy HeyeC| smajib¯anI …b„ jIbib¯anIedr meDY … iney teàkr Ÿkan sIma pirsIma Ÿn†, ib¯an Zt† …igey Zaeb tt† ŸKalasa Hey ˆfeb …r ˆ¹r§ela| ibbàtnbaedr VerkiF Kub† §r›tÔpUàN Buimkar kTa na bel Vjekr ŸlKaFa ŸbaD Hy ŸSx kra ifk Heb na, Vmaedr VDuink sBYtar Ÿctna …b„ mnnSIltay …r Buimka AtYÇ» gBIr| ibbàtnbad Vmaedrek mui¹¡ ideyeC Hajar bCerr DàmIy k™s„ôar …b„ ÙaÇ» DarNa§ela ŸTek - inejr sâiîF rHesYr ˆ¹r Kuƒjet igey HtibHÔl manb pãjait …k smy inejek ŸZ Vidm  rœpkTa Vr Apãakât kæpnar jael VFek ŸPeliCela ta ŸTek ŸSx pàZÇ» Vmaedrek mui¹¡ ideyeC harˆ†enr …† ibbàtnbaedr t¹ÔiF†| VSa kra Zay Aicer† tar …k sudUrpãsarI pãBab ŸdKa Zaeb Vmaedr …† QNjnMa pãjaitiFr ˆpr|    
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pUàbbàtI ADYaeyr pr





BuirBuir b† reyeC bajaer ibbàtenr ˆper, ib¯anIra pãitidn† ŸcaeK V˜ul idey ŸdiKey ide¬Cn ikBaeb Vmaedr carpaeSr pãkáit, VDuink ib¯an w pãZui¹¡ ibbàtenr peQ saQY ide¬C| ibbàtn t¹Ô Vjek Vmaedr ìDu pãaeNr ibkaS, ibluiÐ …b„ iFek Takar bYaparFa† buJet saHaZY kreC na, Vjekr …† jIbjg‡ ik ker º¡magtBaeb bdel Zae¬C …b„ ta Vmaedr pãitidenr jIbnZaºaek ikBaeb pãBaibt kreC tar …kFa pUàNa„g bYaKYaw ide¬C| …kFu lQY krel† buJet parebn ibbàtnbaedr dâiîFekaN ŸTek jIbnek na ŸdKel Vjekr …† VDuink jIbnZaºa ŸTek AbSY pãeyajnIy Agãgit w ÷a¬CeÆdYr AenkFuk™† bad idey idet Heb| Vjek ibbàtn t¹Ôek bad idel - VDuink icik‡saibdYar Agãgit bÉ Hey Zaeb, manux ba AnYanY jIebr ih…n… r gfn bueJ jiFl AsueKr icik‡sa Ÿbr kra …b„ Ÿrag pãitexDk BYakisn otirr kaj bad idey  idet Heb, pirebeSr BarsamYta rQa, dUxN ŸraD, Ÿgåabal wyarim„ sH ibiBÊ prIQa inrIQa bÉ ker idet Heb, ˆÊt jaetr Psl otir krar kaj ba kIFnaSekr bYbHar bÉ ker idet Heb - bÉ ker idet Heb Vera HajarFa gebxNa w Vibïar ŸZ§ela ilKet Ÿgel sitYkar AeàT† pãmaN Vkaerr "mHaBart' Hey Zaeb| Vmaedr pãitidenr jIben ibbàtn te¹Ôr §r›tÔ Vjek …tKain† ŸZ, ibSÿibdYaly§elaet pàZÇ» …Kn ibbàtnIy jIbibdYa, ibbàtnIy icik‡saibdYa †tYaid naem ntun sb SaKarw sâiîF kra HecC 1| 



ib„S Sta×Ir ibKYat ib¯anI iF. hbJaniô (T. Dobzhansky, 1900-1975) ifk† beliCeln ŸZ ibbàtenr Velay ibcar na krel jIbib¯aenr Ÿkan ikCur† Ÿkan AàT Hy na 2|



gt Sta×Iet† ibbàtnbadek jIbib¯aenr mUl SaKa iHeseb sÔIkáit Ÿdwya HeyeC| harˆ†n tar ibbàtn t¹Ô pãó»ab kriCeln pãay ŸdReSa bCr Veg, tarpr ŸTek† ŸjeniF¤, AnujIbibdYa, ijenaim¤sH jIbib¯aenr ntun ntun SaKay Zt ABabnIy Vibïar HeyeC tar sb† …k baekY ibbàtnbaedr peQ ray idey Zae¬C| laK laK Piselr meDY …Kn pàZÇ» …mn …kFaw Pisl pawya Zayin Za ikna pãaeNr ibbàtenr DarabaiHktaek Q™Ê ker| ikÇ¼ taet† ba ik?  DàmIy k™s„ôar, ŸgaRamI, Ÿna„ra rajEnitk kareN Vjw ikÇ¼ ib¯aenr …† AtYÇ» §r›tÔpUàN t¹ÔiFek samaijkBaeb ÷Ikâit Ÿdya Hyin| VemirkasH sara ibSÔjueR ibbàtnbad iberaDIra AtYÇ» siº¡yBaeb† taedr Ap-pãcarNa cailey Zae¬Cn| DàmIy …b„ samaijk k™s„ôar§elar ibr›eÁ harˆ†enr …† t¹Ô ŸZ kt bR VGat ŸHeneC ta ibbàtnbaedr ibr›eÁ ib„S Sta×I jueR rQNSIledr calaena VmrN s„gãaemr nmuna ŸdKel† pirîkar Hey wef| taedr …kFa Kub ipãy Zui¹¡ He¬C ibbàtn naik ŸcaeK ŸdKa Zay na, kaej† ta AEb¯aink! HYa, …Fa ifk kTa ŸZ, pãaNI ba ˆiÄedr ˆpr ibbàtn sadarNtW GeF Kub† DIer, ŸmaFamuiF lQ lQ bCr Ÿleg Zay …k pãjait ŸTek Verk pãjaitr ibbàtn GFet, Za Hyeta …k pãjenMr jIbÀSay ŸdeK Zawya sÝb ny| ikÇ¼ ib¯an Ÿta ìDu Za ŸcaeKr samen ŸdKa Zay ta† iney kaj ker na - Zid ta† kreta taHel Ÿta PislibdYa, ŸjYaitàpdaàTibdYa, ojb-BUegal ik„ba rsaynibdYar mt ibiBÊ SaKa§elaek Aenk Veg† AEb¯aink bel Der inet Ht! pdaàTibdYar kTa† Dr›n na, maDYakàxN Si¹¡ ik ŸcaeK ŸdKa Zay, pâiTbIFa ŸZ sUeàZr caridek GureC ŸsFa† ba Ÿk ŸcaeK ŸdeKeC? Kail ŸcaeK ŸdKel Ÿta Vsel† men Hy sUàZFa Guer Guer …idk ŸTek widek cel Zae¬C, taHel ik pãacInkaelr mt Vmra ta† ŸBeb† bes Takeba?   



ikÇ¼ tar Ÿceyw mjar bYapar He¬C ŸZ, Vjkal Vmra VDuink ib¯an …b„ pãZui¹¡r saHaeZY ibiBÊ ˆiÄd, kIF pt„g, Ba†ras …mnik pãaNIrw ibbàtn ŸZmn pirïarBaeb bYaKYa kret pariC, Ÿtmin Aenk ŸQeº† ta srasir pàZebQNw kret pariC| 



pãkáitet ŸZmn intY ntun pãjaitr ˆ‡pi¹ He¬C Ÿtmin ˆÊt DreNr Psl ˆ‡padenr jnY ib¯anIra gebxaNgaer ntun ntun pãjaitr ˆiÄd otir kreCn - ìDu …kFu ob¯aink dâiîFBi˜ iney taikey ŸdKel† ŸdKa Zaeb eZ Vmaedr ŸcaeKr samen† AHrH GeF celeC pãakáitk inàbacnsH ibbàtenr ibiBÊ pãiº¡yar ŸKla| Vmra tâtIy ADYaey ŸdeKiClam Ÿpparh meTr ibbàtn ŸZFa pãay ŸdR Sta×I Der GeFiCl Vmaedr ŸcaeKr samen†| clun taHel Vmaedr pãatYiHk jIbenr GFnablI ŸTek Ÿnwya ikCu jljYaÇ» ˆdaHrN iney Velacna kra Zak, ŸdKa Zak Vmaedr ŸcaeKr samen Vsel† ibbàtn GFeC ikna|      





Ÿkena inyÇ½N kra Zae¬C na …†hs Ÿraegr ApãiteraDY …†c V† iB Ba†ras?



…†hs Ÿraegr jnY dayI …†c V† iB (HIV,  Human immunodeficiency Virus) Ba†ras iney sara pâiTbI jueR Vj ŸtalpaR cleC| gt du† dSekrw ŸbiS smy Der ib¯anIra Ÿkn nakain cubain Kae¬Cn …† Ba†rasiFr  pãitexDk ba BYai¤n (Vaccine) Ÿbr kret?  ìnel Hyeta Abak Hebn, Vr ikCu† ny - …† Q™ÅaitQ™Å, VnubIQNIk Ba†ras§ela Vmaedr saeT ŸKleC "imˆeFSn' …b„ "pãakáitk inàbacenr' maDYem GFaena ibbàtenr …k ByabH luekacuir ŸKla|  ib¯anIra …ek Ÿmakaibla krar jnY ŸZ† na …kFa wxuD pãeyag kreCn Ÿs† maº tara ibbiàtt Hey ntun rœep ŸdKa ide¬C, ntun ntun wxuD§elaek VQirk AeàT† ŸZn naek  dƒiR idey ŸGarae¬C| …† "luekacuirr' bYaKYa Ÿta ibbàtnbad CaRa Vr Ÿkan ikCu idey† Ÿdwya sÝb ny!



1981 sael …†hs Ÿrag Dra pRar pr …Kn pàZÇ» 25 imilyn ba VRa† ŸkaiF Ÿlak mara egeC …† maratMk Ÿraeg, 25 bCr Der ibiBÊ wxueDr Vibïaerr prw …r inrameyr etmn Ÿkan lQN† ŸdKa Zae¬C na| br„ jaits„eGr …k saÚpãitk pirs„KYaen ŸdKa Zae¬C, ibSÔbYapI pãay 4 ŸkaiF manux BugeC Vj …†hs Ÿraeg, ìDu 2005 sael ntun ker Vº¡aÇ» HeyeC 43-66  lQ manux, Vr mara ŸgeC 28-36 lQ manux 3| taHel clun VerkFu Baela ker Kitey ŸdKa Zak Ÿkena …Knw ib¯anIra …† Ba†rasFaek Ÿkan met† baeg Vnet pareCn na | 



…† …†c V† iB Ba†ras§elar gfn ikÇ¼ AtYÇ» pãacIN DreNr, b„Sgitr mUl ˆpadan iHeseb tara Vmaedr mt ih…n… (DNA, Deoxyribonucleic Acid) bYbHar ker na| taedr …k ŸkaxI ŸdeH ih…n… bel ikCu Ÿn†, VeC Ÿs† pãacIN Vr…n… (RNA, Ribonucleic Acid) - …† Vr…n… 
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icº : 4.1 : manuexr Ÿkaexr iBterr Ÿº¡amsm, ih …n …r (DNA) …b„ ijenr  

gfn, Ba†raesr …k ŸkaxI ŸdeH …†  ih …n … Ÿn†, tar bdel VeC Vr …n …W 

(ŸsOjnYW http://www.okstate.edu/artsci/zoology/ravdb/files/Chrom-dna.jpg)





…r maDYem† tara prbàtI pãjenM taedr ijn CiRey Ÿdy| Vr egal baƒDela ŸsKaen† - ih…n… Ÿn† bel tara inej inej sÔaDInBaeb b„S bâiÁ kret paer na! b„SbâiÁ krar jnY ih…n… -wyala Ÿkan ˆpZu¹¡ Ÿpaxekr (host) ŸdH Ÿkaexr iBter zuek pRa CaRa Vr ˆpay ik? …eQeº …†c V† iB Ba†ras§ela Ÿpaxk iHeseb manuexr ŸdeHr Ÿkaxek bYbHar ker (icº 4.1)| ŸdHekaex …kbar zuek prar pr AtYÇ» Å›t gitet lQ lQ kip otir krar maDYem inejr b„SbâiÁ kret ìr› ker Ÿdy|  manuexr Ÿkaex ibeSx ikCu ŸpãaiFn VeC Zaedrek bla Hy gãaHk (Receptor, ŸZmn Dr›n, CD4, CCR5 †tYaid); - …edr saeT inejek jueR idey† tara Ÿkaexr iBtr zuek per| tarpr ibeSx …k pãiº¡yay Ÿs manuexr Ÿkaexr ih…n…-…r ˆpr Br ker tar iBter† Vr…n…-…r kip otir ker ŸPel| 
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icº : 4.2: manuexr Ÿkaexr (nIl A„S) iBtr …†c V† iB Ba†raesr b„SbâiÁr ibiBÊ Dap

(ŸsOjnYW http://news.bbc.co.uk/1/hi/health/4434806.stm)



ŸsKan ŸTek† Ba†rasiFr As„KY kip otir Hey manuexr ŸdeHr ibiBÊ A„eS CiRey per …b„ DIer DIer tar Ÿrag pãiteraD bYbóùaek (immune system) DÔ„s ker idet Taek| V¬Ca, … Baeb† na Hy Ba†ras b„SbâiÁ ker, taet AsuibDaFa ŸkaTay? …r saeT taek pãiteraD krar ba ibbàtenr† ba ik sÚpàk VeC?



Vmra tâtIy ADYaey ŸdeKiC, Ÿkan jIebr ˆpr pãakáitk inàbacn kaj kret Hel tar injsÔ jnpue²r meDY ZeTîF pirmaeN pãkarN (Variation) Taket Hy| jIbn s„gãaem ŸZ sb pãkarN jIbek pirebeSr saeT Kap Ka†ey Ÿbƒec Taket ŸbSI suibDa ker Ÿdy Ÿs† sb ijenr AiDkarI jIb§ela† bR Hwya pàZÇ»  iFek Taek| Vr AnYidek Zara pirebeSr saeT km Kap Kawyaet paer tara DIer DIer ŸSx Hey Zay| …Fa† s„ŸQep pãakáitk inàbacenr mul kTa| Vbar AnYidek, ijenr meDY ibiBÊ smy VkisMk ikCu pirbàtn GeF Taek Zar PlSã›itet Aenk smy ih …n …r gfn ba s„KYarw pirbàtn GeF Zay - Vr …ek† bla Hy pirbYi¹¡ (mutation)| …† imˆeFSn ikÇ¼ pãaNIr pãeyajen GeF na, GeF …eqbaer† ibQÐ …b„ …elaemelaBaeb| A« kxar smy kKn Vnmna Hey …kFa Bul ker ŸPlebn ŸsFa ŸZmn Veg ŸTek bla Zay na Ÿtmin b„SbâiÁ krar krar smy Vpnar ijenr Ÿkan A„SFar kip kret Bul Hey Zaeb ŸsFaw blar Ÿkan ˆpay Ÿn†| pirebS, pãaNIr Ÿkaexr gfn †tYaidr ˆpr …Fa inàBr krelw kret paer| ikÇ¼ …† imˆeFSenr Pel ŸZ ntun ntun obiSîFY§ela otir Hy ta idey Zid Ÿkan jIb Ÿbƒec Takar jnY baRit Ÿkan suibDa pay, taHel pãakáitk inàbacenr inyem† Ÿs§ela iFek Zay| …Kn Ba†raesr b„SbâiÁr jnY …k Drenr ibeSx …nja†emr pãeyajn Hy, ŸZFa manuexr SrIer Taek na, ìDumaº Ba†raesr Ÿkaex† ta Kuƒej pawya Zay| irBaàs FäaÆsiº¡peFs (Reverse Transcriptase) 4 naemr …† …nja†miF Kub† duàbl DreNr pãacIn …k Ÿmkainjem otir, Vr Ÿs kareN† ŸdKa Zay b„SbâiÁr smy Ÿs ŸjeniFk Ÿkah§elaek sb smy ifk mt pãitilip otrI kret pareC na| Pel prbàtI pãjenMr Ba†ras§elar meDY AnbrtBaeb As„KY imˆeFSn (Mutation) GFet Taek| Vr ta† ŸdKa Zay ŸZ, pãit ntun pãjenM† As„KY rkemr ntun obiSîFY sÚpÊ Ba†raesr ˆ‡pi¹ He¬C, AàTa‡ imˆeFSenr kareN† otir He¬C ntun ntun pãkareNr| sutra„ ŸdKa Zae¬C, manuexr ŸdeHr iBter Ba†ras ŸZ ìDu AtYÇ» Å›t Haer b„SbâiÁ ker ta† † ny, taedr meDY …† imˆeFSenr karen† pãkareNr Harw Taek AtYÇ» ŸbiS| pãakáitk inàbacenr inyem† …†c.V†.iB Ba†raesr meDY pirbàtn ba ibbàtn GFet Taek AtYÇ» Å›t Haer, Vr tar† PlSã›itet manuexr ŸdeH tara ŸKlet Taek AdmY …k ByabH ibbàtenr ŸKla| ib¯anIra AtIet  ibiBÊ pÁitet …†c.V†.iB pãitexDk wxuD Vibïar kereCn …b„ …Knw ntun ntun wxuD otirr pãecîFa cailey Zae¬Cn| ŸZmn Dr›n, …k DreNr wxuD idey tara ŸcîFa kereCn Ba†rasiFr irBaàs FäaÆsiº¡peFesr kaej baƒDa idet, Zaet tara manuexr Ÿkaexr ih…n…-…r iBter zuket na paer|  Vbar AnY Verk DreNr wxuD otir kra HeyeC Zaet ker Ba†ras§ela manuexr ŸdeHr Ÿkaexr gãaHekr saeT juRet† na paer| ikÇ¼ bYaparFa …t Ÿsaja ny, …Kaen VerkFu Ÿgalemel bYapar VeC! …† wxuD§ela idey VpatBaeb …†hesr ŸragIr ŸdeH Ba†raesr pãekap Aæp ikCu smeyr jnY bÉ kra Ÿgelw ŸSx pàZÇ» ŸdKa Zay …edr ŸkanFa idey† Ÿkan kaj He¬C na| keyk mas ba bCr P™erael† …†cV†iB Ba†ras§ela Vbar pãbl ibº¡em ŸragIr ŸdeH iPer Ves| clun taHel ŸdKa Zak Ÿkena …† wxuD§ela barbar bYàT He¬C|



GFnaFa Vsel Vr ikCu† ny| Vmra Veg† ŸdeKiC, Ba†ras Kub Å›t b„SbâiÁ ker …b„ Kub km smey Ba†ras§elar meDY Kub ŸbSI Haer imˆeFSn Hy bel …edr meDY Hajaera rkemr obiSeîFYr ŸHr ePr ŸdKa Zay| tar Pel ŸragIr ŸdeH Ÿkan …kFa ibeSx wxuD pãeyag krar pr ŸbSIrBag Ba†ras mer Ÿgelw, …mn ikCu obiSeîFYr Ba†ras sbsmey† ŸTek Zay Zaedr ˆpr w† wxuDFa Ÿkan kaj kret paer na| tara† Ÿbƒec Taek …b„ ikCuidenr meDY Vbaera b„SbâiÁ ker sara ŸdeH CiRey per| teb …bar ŸZ Ba†ras§ela Ÿbƒec Takela …b„ taedr ŸTek ŸZ …k ntun Ba†raesr pãjnM ˆ‡pi¹ Hela taedr sbar meDY† wxuDiF pãiteraD krar Qmta otir Hey ŸgeC| tar Pel ikCuidenr meDY† wxuDiF sÚpuànBaeb Aekeja Hey Zay w† ŸragIr SrIerr Ÿrag inramey| 

 

Vsel …Kaen Vmra Kail ŸcaeK† ŸdKet pai¬C harˆenr bel Zawya Ÿs† pãakáitk inàbacenr maDYem GFa ibbàtenr …k ŸmaQm ˆdaHrN| paàTkY …tFuk™† ŸZ …† ibbàtn§ela GFeC Vmaedr ŸcaeKr samen, Ait Å›t, VnubIQnIkBaeb manuexr SrIerr iBtr; Vr harˆ†n taedrek ŸdeKiCeln pãkáitr ibiBÊ pirebeS ba diQN Vemirkar gYalapYgas dÔIppue²| 



…ekkFa ŸragIr ŸdH ŸZena harˆ†enr Ÿs† gYalapYgas dÔIppue²r …ekkFa dÔIp - iP‚ paiK§ela ŸZmn taedr injsÔ dÔIepr pirebeSr saeT Kap Ka†ey sÔtÇ½Baeb ibbiàtt HeyiCela, ŸtminBaeb Ba†ras§elaw pãetYkFa manb SrIerr iBtrkar ibi¬CÊ pirebeS Anbrt bdel Zae¬C - Ÿpaxekr SrIerr ibeSx sb obiSîFY, Ÿrag pãiteraDk Qmta, Ÿraegr icik‡sar DrN, wxueDr pãkáitr ˆpr iBi¹ ker sÔtÇ½Baeb ibbàtn GeF celeC …† ByabH Ba†ras§elar! kKn, ikBaeb, Ÿkan VkisMk imˆeFSenr PlSã›itet Ba†ras§elar ikrkm ibbàtn GFeb ta Veg ŸTek bla muSikl| …r AàT daƒRae¬C …† ŸZ, pãetYk …†hesr ŸragIr pirióùit …b„ tar ŸdeHr iBter …†cV†iB Ba†raesr ibbàtenr Dara ibeSåxN ker tarpr ib¯anIedr ibiBÊ Drenr wxueDr Vibîkar kret Heb, teb† na … Ÿrag saraena Zaeb! …Kn taHel …kbar ŸBeb ŸdKun Ÿta, ŸZ ib¯anIra Vjek …†hs Ÿraegr Ba†raesr wxuD Ÿbr krar kaej inZuu¹¡ VeCn taedr …† pirióùitet inejr maTar cul ŸCƒRa CaRa Vr ik†ba krar Taket paer! wnara ik bCerr pr bCr Der pãtYkFa ŸragIek Vlada Vlada ker prIQa ker pãetYekr jnY ntun ntun wxuD banaebn? …† jiFl smsYaFa smaDaenr jnY icik‡saibd …b„ ib¯anIra …Kn  ŸdKeCn ìDu …kiF maº BYai¤n bYbHar na ker, Aenk§ela BYai¤enr kkeFl bYbHar krel GFna ik daƒRay; keyk bCr Der … Drenr wxueDr pãeyaeg …†hesr icik‡sar ikCuFa ˆÊit HeyeC belw ŸSana Zae¬C| … ŸZena AeÉr tIr ŸCaƒRar mt, kKn Ÿkanú tIrFa inSanaek ŸBd kreb, VedO kreb ikna ta Veg ŸTek iniëct ker blar Ÿkan ˆpay Ÿn†| ib¯anIra Vjek manuexr ŸdeH …†c.V†iB Ba†raesr …† Å›t ibbàtenr pãiº¡ya …b„ ibiBÊ DreNr wxueDr pãeyaeg taedr pãitiº¡ya ik Hy ta Vrw Baela ker ŸbaJar ŸcîFa kreCn| 



ibbàtnbadek gBIrBaeb ŸbaJa …b„ tar ZTaZT pãeyag CaRa …† maratMk …†hs Ÿraegr icik‡sa ik ker sÝb, blun Ÿta? Vjek ibbàtnbad iberaDIra Zid …† wxuD otirr kaej ineyaijt Hn taHel ŸkaiF ŸkaiF …†hesr ŸragIr kpael ik VeC ta Ÿta Vr bel Ÿdwyar AepQa raeK na|



Vjek "baàh Pçu' iney ŸZ ibSÔejaRa mHamarIr VS«a kra He¬C tar ipCenw reyeC …k† karN| …† baàh Pçur Ba†rasiFw Kub Å›t inejek bdel ŸPlet sQm| Veg tara ìDumaº murgI ba paiKr meDY ŸragiFr ibó»ar GFaet pareta, ikÇ¼ saÚpãitkkael ŸdKa Zae¬C ŸZ …k Drenr imˆeFSenr Pel tara †danI„ paiK ŸTek manuexr ŸdeHw Ÿrag ibó»ar kret sQm He¬C| …Kn pàZÇ» Ta†lYaÆh, iBeytnam, turïsH ŸbS keykiF ŸdeS† …† Ÿraeg Vº¡aÇ» Hey ŸbS ikCu manux mara ŸgeC| ib¯anIra By pae¬Cn ŸZ imˆeFSenr Pel Zid …edr meDY manux ŸTek manuexr ŸdeH srasir Ÿrag CRaenar Qmta otir Hey Zay taHel Ÿta Vr ˆpay† Ÿn†, ibSÔejaRa …k ByabH mHamarI CiRey pRet paer ŸZ Ÿkan muûeàt| Vbar … Ÿraegr wxuD Veg ŸTek otir ker Aenkidn ŸreK Ÿdwya Zay na, ta† mHamarI ìr› Hwyar pr …† Ÿraegr BYai¤n otir kret Ÿleg Zaeb pãay 8 mas, ttiden Hyeta Ba†ras§ela ibbiàtt Hey …mn …kFa rœp DarN kreb ŸZ w† wxueD Vr Ÿkan kaj† Heb na 5|  | 2005 saelr …k irepaàF AnuZayI …Kn Vmra janet pariC ŸZ, 1918 saelr ibSÔbYapI CiRey pRa mHamarIet ŸZ du†  ŸkaiF Ÿlak mara igeyiCela tar karN iCela …† …k† Ba†ras| VkisMk …k imˆeFSenr Pel† tara Hfa‡ ker paiKr bdel manuexr ŸdeH Ÿrag ibó»ar kret ìr› ker Ÿdy - Zar PlaPl HeyiCela ByabH |  Vjek …† maratMk jIbanu§elar ibbàtenr Daraek sifkBaeb ibeSåxN ker ˆpZu¹¡ BYai¤n otir kret parar ˆpr† inàBr kreC ibSÔejaRa mHamarI ŸTek rQa pawyar …k maº ˆpay| 







Ÿkena ih ih iF idey Vr mYaelirya pãiteraD kra Zae¬C na?



Vmaedr mt ŸdS§elaet Ÿta mYaelirya Ÿkan ntun ibxy ny| Vmra Ÿs† ŸCaFebla ŸTek† Ÿjen …esiC ŸZ …YenaiPils naemr …k DreNr mSar maDYem† …† mYaelirya CRay| …† Ÿraegr jIbaNuFa …k DreNr prjIbI pãeFaejaya (protozoa) Za ŸragIr re¹¡r meDY ibó»ar laB ker|  mYaelirya ŸragIek ZKn …† mSa kaƒmRay tKn tar maDYem† jIbaNuFa CiRey peR Vbar Verkjenr SrIer| mSar ŸdOrtÔ kmaet parel† ŸZeHtu …† Ÿraegr ibó»ar Tamaena sÝb ta† Aenk smy† mYaelirya Vº¡aÇ» jayga§elaet kIFnaSk ihihiF paˆhar CiRey Ÿdwya Hy|  ihihiF He¬C …k DreNr maratMk øayibk ibx, mSar GaƒiF§elaet pãTmbaerr mt ihihiF CRaenar saeT saeT mSar s„KYa …b„ Ÿs† saeT mYaeliryar pãekapw VSatItBaeb kem Zay| …† pÁit bYbHar ker keyk dSk Veg Bart, ba„laedSsH Vmaedr …lakay mYaeliryar pãekap kimey 
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icº : 4.3:pâiTbIr ibiBÊ A‚el mYaeliryar ibó»ar| ŸsOjnYW  (pYan ViÒkan mYaelirya knPaerÆs-2005)
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Vna Ÿgelw …Kn Vbar ntun ker ta iPer Vset ìr› kereC| xaeFr dSek ibSÔbYapI mYaelirya ŸragIr s„KYa kimey 75 imilyen naimey Vna HeyiCela, ATc …Kn ta ŸbeR Vbar 300-500 imilyen daiReyeC| taHel sÔBabt† pãSÈ wef Ÿkena Vbar pãit bCr pãay ibS lQ manux pãaN Harae¬C …† maratMk Ÿraeg? Ÿkena Vbar ntun ker mYaelirya Ÿraegr pãekap ŸdKa idet ìr› kereC ibSÔjueR? Vr ikCu† ny, …Kaenw Vmra ŸdKiC Ÿs† pãakáitk inàbacenr ŸKla! ŸZmn Dr›N, ciLeSr dSekr idek Baret pãTmbaerr mt bYapkBaeb ihihiF bYbHar krar pr pãay 10-12 bCr mYaelirya Ÿraegr pãekap …eqbaer† kem igeyiCela| tarpr ik Hl? tarpr …k dSk baed ŸdKa Ÿgela, …et Vr kaj He¬C na, ihihiF CRaenar saeT saeT, keyk maesr meDY† ihihiF pãiteraDk mSar s„KYa ŸbeR Zae¬C AkæpnIyBaeb| …Kn Abóùa …mn† daiƒReyeC ŸZ, ihihiF CRaenar saeT saeT† ihihiF pãiteraDk mSar pal otir Hey Zay| 1959 saelr idek pãTmbaerr mt Baret …† ihihiF pãiteraD QmtasÚpÊ mSa ŸdKet pawya Ÿgela| ikBaeb taHel ˆ‡pi¹ Hl …† ihihiF pãiteraDk mSar? Ÿs† …k† inyem, ibbàtenr pãakáitk inàbacenr pT Der†| sb jIebr mt† mSar meDYw ibiBÊ DreNr obiSîFY …b„ pãkarN reyeC| saDarN Abóùay mSkpue²r meDY ihihiF pãiteraDk mSa s„KYay Kub km Taek, Ÿkan …kDreNr imˆeFSn ŸTek† Hyeta …k smy …† pãkarniFr ˆ‡pi¹ HeyiCela| saDarn Abóùay ihihiF pãiteraeD AQm A„SiF† pãkáitet ŸbSI ŸZagY iHeseb pirgint Hy, ta† taedr s„KYaw Taek Aenk ŸbSI| ihihiF bYbHar krar saeT saeT† …† A„SiF mer Zay ikÇ¼ Ÿbƒec Taek ìDu Ÿs† s„KYalGu mSa§ela Zaedr meDY ihihiF pãiteraDk Qmta reyeC| Vr tar Pel Za Hbar ta† Hy - §iFkeyk …DreNr mSa§ela† ìDu pãaeN Ÿbƒec Zay Zaedr ijenr meDY reyeC ihihiF pãiteraDk Qmta| …ra† ìDu b„S bâiÁ ker prbàtI pãjnM otir ker …b„ s„KYay P™el ŸPep ˆfet Taek| ŸbS ikCu smy pr sÔBabt† ŸdKa Zay ŸZ, mSar ntun jnpue²r ŸbSIrBaegr meDY† ihihiF pãiteraDk Qmta reyeC …b„ Zt† ihihiF CRaena ŸHak na Ÿkena taet Vr Ÿkan kaj He¬C na|

 

…k† rkm ˆdaHrN ŸdKa Zay jimet kIFnaSk wxuD pãeyaegr ŸQeºw| barbar …k† wxuD jimet idet Takel ŸbSIrBag dUàbl Ÿpaka§ela mer Zay ikÇ¼ kIFnaSekr iº¡ya pãiteraeD sQm ikCu Si¹¡SalI Ÿpaka-makR rey Zay b„SbâiÁ krar jnY| bYakeFiryar mt jimr …† Ÿpaka§elaw Å›t b„SbâiÁ kret Taek| AnYidek wxueDr ŸkaÚpanI§elaw idn idn Vrw kRa wxuD Ÿbr kret Taek …edrek dmn krar jnY| …r Pel …ksmy ŸdKa Zay ŸZ, jimet Kub ŸbSI kRa wxuD pãeyag kra CaRa Vr Ÿkan kaj† He¬C na| Vr AnYidek Zt taRataiR Vmra Vrw ŸjaRaela kIFnaSk bYbHar kir na Ÿkn ŸdKa Zay tara Kub km smeyr meDY† ibbiàtt Hey pãiteraD Qmta otir ker ŸPleC| …kFa mjar ˆdaHrN Ÿdwya Zak …Kaen| inˆ †yàek pãTmbaerr mt ZKn Vlur meDY …kDrenr §beRŸpaka Ÿkalaraeha peFeFa ibeFl Ÿk (Leptinotarsa septemlineata)  marar jnY ihihiF bYbHar kra Hy tKn Ÿpaka§elar ŸlegiCela 7 bCr …r ibr›eÁ pãiteraD Qmta otir kret| tarpr taedrek dmn krar jnY Vrw Si¹¡SalI azinphosmethyl ZKn jimet CRaena Hl tKn tara …ek pãiteraD krar Qmta Aàjn ker ŸPlela paƒc bCer| …r per Vrw Si¹¡SalI carbofuran-…r ibr›eÁ pãiteraD Qmta Aàjn kret smy ŸlegiCela du† bCr, Vr sÚpãit AtYÇ» kRa kIFnaSk wxuD pyrethroids …r ibr›eÁ ŸlegeC maº …k bCr| 



…Baeb idenr pr idn Si¹¡SalI kIFnaSk otir ker Vmra Vmaedr sÔaeóùYr …b„ pirebeSr ik pirmaN Qit ker celiC ta ŸbaD Hy ŸBeb ŸdKar smy HeyeC| lQ lQ bCr Der …† Ÿpaka makR, bYakeFirya§ela pãkâitet ŸZn rajar Hael rajtÔ kereC, Ÿkan DreNr pãiteraeDr iSkar Hyin, ta† taedr ibbàtn GeFiCela AnY inyem; pãkáitr ŸKyal KuSI mt| …Kn gt AàD Sta×I Der ibiBÊ DreNr wxuD …b„ kIFnaSekr samen iFek Takar daey tara Vmaedr ŸcaeKr samen† pãitinyt bdel Zae¬C manuexr sâîF káiºm kareN| 



bYakeFiryajint AsuK saraenar jnY Vmaedr pãjnM VYiÆFbaeyaiFkek …kDreNr ApãiteraDY Aó½ iHeseb† Der ineyiCela, ikÇ¼ bYakeFiryar º¡magt ibbàtenr Pel ta Vjek ŸkaTay …es daƒiReyeC ta …kFu Jailey inel ikÇ¼ mÆd Hy na| ZeT¬C wxueDr bYbHaerr pirnit ik Het paer tar …k ŸmaQm ˆdaHrN He¬C Vmaedr ŸcaeKr samen GFa …† bYakeFiryar ibbàtn| 





bYakeFiryar ibbàtn, AYaiÆFbaeyaiFekr ZeT¬C bYbHar …b„ ApãiteraDY "supar bag'



…kjn Bal ha¹¡ar AYaiÆFbaeyaiFk Ÿdwyar smy ŸragIek p† p† ker bel Ÿdn wxueDr sbkiF Ÿhaj ŸZena Ÿs ŸSx ker …b„ stàk ker Ÿdn itn car idn pr …kFu Baela lagel† wxuDFa Kawya ŸZena ŸCeR na Ÿdy| itn car idenr meDY AYaiÆFbaeyaiFk SrIerr iBterr ŸbSIrBag bYakeFirya Ÿmer ŸPel bel† Vmra …t taRataiR suýH ŸbaD kret Taik| …Kn Zid Hfa‡ ker Ÿkˆ wxuD Kawya ŸCeR Ÿdy taHel AepQakát Si¹¡SalI …b„ AYiÆFbaeyaiFekr pãit Aenk ŸbSI pãiteraD QmtasÚpÊ bakI bYakeFirya§ela Vmaedr SrIerr iBter rey Zaeb| …ra† tarpr b„SbâiÁ kreb …b„ prbàtI pãjenMr bYakeFiryay taedr ijn† pãbaiHt Heb (bYakeFirya keyk iminF ba keyk GÆFar meDY† b„SbâiÁ ker)| Pel keykidenr meDY† ŸdKa Zaeb ŸZ Ÿs† ŸragI Vbar ntun ker Aenk ebSI AsuýH Hey peReC …b„ …†bar Vegr Ÿcey Aenk ŸbSI Si¹¡SalI wxueDw Vr kaj He¬C na| pãTmbar sbFuk™ wxuD ŸKel Hyt sb§ela bYakeFiryaek Ÿmer ŸPla sÝb Ht, …Kn Hfa‡ ker wxuDFa Kawya ŸCeR Ÿdwyar Pel ìDumaº wxuD pãiteraDkarI Si¹¡SalI bYakeFirya§elaek baƒicey raKa Hela| 



…k† pirNit lQY kra Zay ZKn Pçu ba faÆha lagel Vmra ha¹¡arek ŸFFäasa†e£an jatIy AYaiÆFbaeyaiFk Ÿdwyar jnY ŸjaRajuiR kret Taik| †nPçueynja ba fa¸ar karN Ba†ras, bYakeFirya ny; Vr AYaiÆFbaeyaiFk ìDumaº bYekeFiryar ibr›eÁ kaj ker …b„ Ba†raesr ibr›eÁ ZueÁ …r Ÿkan Buimka† Ÿn†| Pçu ba fa¸ar ibr›eÁ AYaiÆFbaeyaiFk Ÿta Ÿkan kaej laeg† na, br„ Vmaedr SrIerr iBterr duàbl bYakeFirya§elaek Ÿmer ŸPel Si¹¡SalI ikCu bYakeFiryaek ij†ey raKet sHayta ker| tarpr º¡mSW AYaiÆFbaeyaiFekr pãit Aenk ŸbSI pãiteraD QmtasÚpÊ …† bYakeFirya§ela Vmaedr SrIer b„SbâiÁ ker …b„ BibxYet Asuóù Hel Vrw kRa AYaiÆFbaeyaiFk CaRa Ÿkan kaj Hy na| ba„laedeSr Aenk ha¹¡ar† ŸZ Ÿkan AsueKr icik‡say ApãeyajnIyBaeb AYaiÆFbaeyaiFk …b„ …kaiDk wxuD idey Taekn| ŸZena BabFa He¬C, …kFa na …kFa wxuD Ÿta kaj kreb†| ikÇ¼ …r Pel ŸragIr SrIer AepQakát Si¹¡SalI bYakeFiryar s„KYa baRet Taek …b„ BibxYet Ÿrag saraenar jnY Aenk kRa wxueDr pãeyajn Hy| 

 

…eta Ÿgela …kFa idk, …r† VerkFa ByabH idk iney ib¯anIra Vjkal ŸbS duiëcÇ»ay† pRet ìr› kreCn bel† men Hy|  Vpnara suparmYan, supar gaeàlr isenma ŸdKeCn, ikÇ¼ kKnw ik supar bag ba supar bYakeFiryar nam ìeneCn? gt AàD Sta×I Der AYiÆFbaeyaiFekr bYapk bYbHar ŸZmn lQ lQ Ÿlaekr pãaN baƒiceyeC ŸtminBaeb tar† pãitiº¡ya iHeseb Vjek ŸdKa ide¬C 'supar bag'| …mn ikCu bYakeFiryar ˆ‡pi¹ HeyeC Zaedr ˆpr Vjekr sbecey kRa AYaiÆFbaeyaiFkFaw Vr kaj kreC na| Vmra Zt Si¹¡SalI AYaiÆFbaeyaiFk bYbHar kriC, tt† paLa idey tara ibbiàtt Hey Zae¬C| bYakeFiryar b„SbâiÁ GeF AtYÇ» Å›t, taedr imˆeFSenr Harw AtYaiDk Vr tar Pel taedr meDY ibbàtn GFŸt Taek AkæpnIyBaeb Å›t gitet| manuexr saeT tulna krel ŸbaJa Zay kt taRataiR bYakeFiryar ibbàtn GFeC| iSkaega †ˆinBarisiFr pãePsr rbaàF hm …kbar beliCeln bYakeFiryar meDY ŸZ ibbàtn GFŸt laeg 20 iminF manux pãjaitet Ÿs† ibbàtn GFŸt laeg 20 bCr 6| 



pãakáitk inàbacenr inyem† AYaiÆFbaeyaiFekr ibr›eÁ Ÿbƒec Takar jnY imˆeFSenr maDYem ibbiàtt Hey tara Vjek …mn Abóùay ŸpOeCeC ŸZ, tara sb Drenr wxuD† pãiteraD ker iFek Taket paer| jana ŸgeC, Staphylococcus aureus naemr bYakeFiryaiF …Kn pàZÇ» Vibïát sbecey Si¹¡SalI AYaiÆFbaeyaiFk Vancomycin …r ibr›eÁw pãiteraD Qmta Aàjn ker ŸPeleC|  ihskBair piºkar ibeSx …k pãitebden (Vol 27, No1) edKa Zae¬C ŸZ, †raek ZuÁrt pãay 300 Vemirkan osenYr meDY 2003 sal ŸTek 2005 saelr meDY …k DreNr bYakeFirya jint †nePkSn ŸdKa ideyeC Za Ÿkan pãcilt wxuD idey† saraena Zae¬C na, …† bYakeFirya§ela ibbiàtt Hey AYiÆFbaeyaiFekr ibr›eÁ …tKain† pãiteraD geR tueleC ŸZ ha¹¡arra iHmiSm ŸKey Zae¬Cn …edr icik‡sa kret| †itmeDY† 5 jn osnY mâtYbrN kereC …† Ÿraeg| ha¹¡arra By pae¬Cn ŸZ jIbaNu§elar Kub Å›t ibbàtenr kareN Hyeta Kub taRataiR† Vmra …edr Ÿmakaibla krar Qmta Hairey ŸPleba| 



ŸZ iFib Ÿragek pâiTbI ŸTek inàmul Hey igeyiCela bel Vmra Der ineyiClam ta …Kn pâiTbIr ibiBÊ ŸdeS puera dem iPer …eseC, raiSyar ibiBÊ jaygay …Kn ntun ker iFib Ÿraegr ˆ‡pat ìr› HeyeC, Zar ˆpr Vegr Ÿkan AYaiÆFbaeyaiFk† Vr kaj kreC na| ha¹¡arra …Kn ŸragIr P™sP™esr Vº¡aÇ» iFsuY§elaek ŸkeF ŸPel idey Ÿrag inrameyr ŸcîFa kreCn| Vjek Vemirkar ibiBÊ Haspatael …mn ikCu bYakeFirya ŸdKa ideyeC Zaedr meDY sbecey kRa AYiÆFbaeyaiFekr ibr›eÁw pãiteraD Qmta ŸdKa ideyeC| Haspatal§elaet sÔaBaibkBaeb† sbecey ŸbiS AYaiÆFbaeyaiFk bYbHar kra Hy, Pel ŸsKaen bYakeFirya§elaw ibbiàtt Hey …r ibr›eÁ pãiteraD Qmta Aàjn kret Taek| Vjek Haspatal§elaet ŸragIra …k Ÿrag iney VseCn Vr Haspatal ŸTek† Vº¡aÇ» He¬Cn Verk Drenr …† ApãiteraDY bYakeFirya idey| 



ib¯anIra …Kn bleCn kaman Ÿgalar mt AYaiÆFbaeyaiFkek Aó½ iHeseb Zºtº bYbHar na ker br„ …Kn Vmaedr pãeyajn ibiBÊ bYakeFirya, Ba†ras …b„ AnYanY jIbaNur ibbàtenr gitFaek ifk mt ŸbaJa …b„ ibSåxN kra| tar ˆpr iBi¹ ker pirebeSr dUxN kmaena, tâtIy ibeSÔr ŸdS§elaet sÔaóùYkr pirebS otir kra †tYaidr maDYem …ksmy Hyeta Vmra …edr ibbàtenr gitFaek† GuiRey idet sQm Het pair| tKn Hyeta ŸdKa Zaeb …† jIbaNu§elar Qitkr idkFa ibbiàtt Hey …tKain† kem ŸgeC ŸZ, …ra Vr manuexr pãaNHainr karN Het pareC na  7|

mYaelirya ADuYixt ViÒkay Ÿkena ByabH isekl Ÿsl (Sickle Cell) Ÿraegr ijenr CRaCiR? 



ViÒkabasIedr meDY ŸZ isekl Ÿsl …Yenimya (r¹¡aæpta) Ÿraegr ibxm pãekap ŸdKa Zay tar saeT mYelirya Ÿraegr …kFa VëcàZrkm sÚpàk reyeC| Vsun ŸdKa Zak pãkáitet CiRey iCiFey Taka …DreNr caQ™x ˆdaHrN§ela ikBaeb pãakáitk inàbacenr mulnIitFaek Vmaedr samen tuel DreC|



ViÒka …b„ BumDYsagrIy A‚el isekl Ÿsl …Yenimya naemr …† ByabH ŸragFar karN Vr ikCu† ny, manuexr SrIer …kDreNr º›iFpUàN iHmegåaibenr kareN …† Ÿraegr ˆ‡pi¹ GeF …b„ tarpr pãjenMr pr pãjnM Der manuexr meDY CiRey peR|  iHmegåaibn naemr …† jiFl AnuiFr saHaeZY† Vmaedr re¹¡r iBterr ŸlaiHtkinka§ela (red blood cells) SrIerr ibiBÊ A„eS Ai¤ejn srbraH ker| cariF pakaena pileppFa†h Ÿc†enr smnÔey …kiF iHemaegåaibn kNar sâiîF Hy - tar meDY duiF VlPa Ÿc†n …b„ Vr AnY duiF He¬C ŸbFa Ÿc†n| pãetYkiF VlPa Ÿc†enr meDY  141 iF …ma†ena …ish Vr pãetYkiF ŸbFa  Ÿc†enr meDY  146 iF …ma†ena …ish Taek, AàTa‡ Vmaedr …kiF iHemaegåaibn kNar meDY 574 iF …ma†ena …ish Taek | suýH iHemaegåaibn  'A'  …b„ isekl Ÿsl iHemaegåaibn "S'  …r meDY gfngt paàTkY Kub† samanY; ŸbFa Ÿc†enr iBter gåuFaimn (Glutamin) naemr …ma†ena …ishiF "BYailn' (Valine) namk …ma†ena …ish idey pãitýHaipt Hey Ÿgel† AsuýH …† iHemaegåaibenr ˆ‡pi¹ Hy| HYa, bYaparFa …kFu Ÿgalemel† beF! 574 r iFr meDY maº …kFa …ma†ena …ish bdel Ÿgel† ik …k ByabH Ÿraegr jnM Hey Zae¬C Vmaedr ŸdeH! isekl Ÿsl iHemaegåaibn§ela re¹¡r iBterr ŸlaiHtkinkaek ibkát ker ŸPel, saDarN Abóùay …ra ŸdKet cakitr mt Helw …† Ÿraegr Pel tara kaeó»r mt Vkar DarN ker bes| Vr Ÿgal baƒeD ŸsKaen†| …† ibkát Vkaerr ŸlaiHtkinka§ela ŸCaF ŸCaF r¹¡nalI§elar muK VFek Ÿdy| Vr Vmaedr SrIr tKn pãitiº¡ya iHeseb AtYÇ» Å›t gitet …† AýbaBaibk Ÿkax§elaek DÔ„s ker idet ìr› ker …b„ tar PlSã›itet† ŸragIr SrIer r¹¡aæpta (Anemia)  ŸdKa Ÿdy|  isekl Ÿsl …enimyay Vº¡aÇ» Ÿkax§ela maº 30 idn Ÿbƒec Taek, ŸZKaen re¹¡r suýH  ŸlaiHtkinka§ela  Ÿbƒec Taek 120 idn| VYenimyar kareN …† Ÿraeg Vº¡aÇ» iSìra Kub sHej† ibiBÊ DreNr s„º¡amk Ÿraeg Vº¡aÇ» Hey mâtuYbrN ker 8| 



Vmra jain ŸZ, Vmaedr ŸdH Ÿkaex pãetYkiF obiSeîFYr jnY ŸZ duiF ker ijn reyeC tar …kiF Ves mar kaC ŸTek Vr VerkiF Ÿdy baba|  Zara baba …b„ ma dujenr kaC ŸTek† isekl Ÿsel Vº¡aÇ» iHemaegåaibenr ijn pay tara† …† Ÿrag iney jnMay …b„ iSì byes† mâtuYbrn ker|  Vr Zaedr meDY …kiF sÔaBaibk ijn …b„ VerkiF AsuýH ijn Taek taedr meDY …† Ÿraegr obiSîFY Takelw ta sb smy ŸcaeK Dra per na ba …t crm Vkar DarN ker na| ŸbSIrBag ŸQeº† …ra suýHBaeb jIbn Zapn ker, ìDumaº ikCu ibeSx piriîHitet taedr meDY …Yenimyar lQN ŸdKa Zay|  piëcm …b„ mDY ViÒkay pãcur isekl Ÿsl …Yaenimyar r›gI ŸdKa Zay, …mnik …mnw ŸdKa ŸgeC Ÿkan Ÿkan ŸgaîfIr Stkra 30%  Ÿlak† …† Ÿraeg Vº¡aÇ»| ibbàtnbadI jIbib¯anIra sÔBabt† pãSÈ kreln, ekmn ker …kFa jnpue²r meDY …rkm maratMk …kiF ibkát ijn …t ŸbSI Haer iFek Taket parela?  pãakáitk inàbacenr inyem ik …r Aenk Veg† ŸSx Hey Zawyar kTa iCl na? Vr … pãeSÈr ˆ¹r Kuƒjet igey† ib¯anIra §r›tÔpUàN …k tTY Vibïar kreln| 



ŸBOgilkBaeb isekl Ÿsl …enimyar ijenr ibó»âitr pYaFaànFa ŸKyal krel …kFa AÄut ijins lQY kra Zay - ŸZ ŸZ …lakay …† ŸragiF ŸdKa Zay ifk Ÿs† Ÿs† …lakay …b„ tar VeS paeS mYalairya Ÿraegrw pãekapFaw bhúeha ŸbSI| dIàGidenr icik‡saib¯aenr gebxNa ŸTek ŸdKa Ÿgela ŸZ, Zaedr Ÿkaexr meDY maº …kiF isekl Ÿsl …Yenimyar ijn Taek (VerkiF suýH ijn) taedr mYaelirya pãiteraDkarI Qmta duiF suýH ijenr AiDkarI Ÿlakedr Ÿcey Aenk ŸbSI| ik AÄut na bYaparFa? Ÿkan …ksmy Ÿkan …k imˆeFSenr PlSã›itet Hyeta ViÒkabasIedr meDY …† ibkát
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icº 4.4 : pãTm Cibet ViÒka, †werap …b„ …iSyar ibiBÊ A‚el mYaeliryar ibó»ar ŸdKaena HeyeC| idÔtIy Cibet nIl r„ idey ŸdKaena HeyeC isekl Ÿsl …enimya Ÿraegr ibó»ar, nIl r„ Zt ŸbSI gae•a tt† pãekap ŸbSI ŸsKaen …† Ÿraegr| (ŸsOjnYW http://evolution.berkeley.edu/evolibrary/article/0_0_0/history_19)







ijnFa CiRey peRiCela| pãakáitk inàbacenr inym Ÿmen ŸdKa Ÿgela, ŸZ A‚el mYaeliryar pãekap ŸbSI ŸsKaen isekl Ÿsl …enimyar …kFa ijn DarNkarI Ÿlaekr iFek Takar Qmtaw ŸbeR Zae¬C, karN iHemaegåaibenr …† Ÿrag bHnkarI ijnFa mYaelirya Ÿrag pãiteraeD ŸbSI kaàZkrI Buimka raKet pareC| AnYidek Zaedr meDY duiF† suóù ijn reyeC tara mYaelirya Ÿraeg Vº¡aÇ» Hey mara Zae¬C Aenk ŸbSI Haer| taHel …Kn pãakáitk inàbacenr inyem …Kaen ik GFar kTa? HYa, …† º›iFpUàN ijnbHnkarI manux§ela† ŸSx pàZÇ» mYaelirya Ÿraegr ŸcaK ra–anIek ˆepQa ker ŸbSIidn iFek Taket pareC …b„ b„SbâiÁ kret sQm He¬C| tar Pel Za Hbar ta† Hl, iFek Takar daey† St St pãjnM per ŸdKa Ÿgela ViÒkabasIedr …kFa ibSal V„eSr meDY† CiRey peReC ibkát isekl Ÿsl …enimyar ijn| ik cm‡kar …kiF ˆdaHrN pãakáitk inàbacenr maDYem GFa ibbàtn te¹Ôr! 



ibbàtenr maDYem ŸkaiF ŸkaiF bCerr ibiBÊ rkemr …b„ maepr pirbàtenr mDY idey Zid Vmaedr ˆ‡pi¹ na Ht taHel … DreNr obiSîFY§elar Ÿkan AàT† Taketa na| …kjn buiÁdIÐ sâiîFkàta Ÿkena …rkm Hajaera duàblta, ibkáit …b„ Ÿgaƒjaiml idey taƒr sâiîFek otir kret Zaebn? Ÿkena taek …k Ÿrag saraet igey  jnY Verk Ÿraegr bIj pueR idet Heb SrIer? kaej† manuexr kæpnay sâiîF VelOikktÔ idey ny, br„ …kmaº ibbàtnbaedr  maDYem† …† DreNr GFna§elaek sifkBaeb bYaKYa kra sÝb, pãkáitet …DreNr Hajaera GFna reyeC Za pãcilt sâiîFt¹Ô ba "†neFilejÆF ihja†n' t¹Ô idey ŸkanBaeb† bYaKYa kra sÝb ny|



…tQN Vmra ŸdKlam ibiBÊ DreNr ma†eº¡a ibbàtenr (microevolution) ˆdaHrN ŸZKaen pãjaitr iBter† ibiBÊ Drenr ŸCaF ŸCaF pirbàtn ba ibbàtn GFeC| …rkm HajarFa ˆdaHrN reyeC Vmaedr ŸcaeKr samen†| Vmra Vegr ADYaey ŸdKiC ŸZ, ŸBOgilkBaeb …kFa pãjaitr ikCu A„S Vlada Hey Ÿgel taedr meDY …DreNr ŸCaF ŸCaF pirbàtn§ela jmet jmet …ksmy …mn Abóùay daƒRay ŸZ tara Vegr Ÿs† ibi¬CÊ A„eSr ŸTek …eqbaer† Vlada pãjaitet pirNt Hy| tKn ca†elw Vr Vegr jatBa†edr saeT maen Vegr sÿjatIy pãanI§elar saeT taedr AÇ»Wpãjnn Vr sÝb Hy na; Pel  …k† pãjaitr du† dl sÚpuàN duiF Vlada pãjaitet rœpaÇ»irt Hey Zay| …† rkm Abóùa ŸTek† GeF ma†eº¡aibbtenr "bRda' macroevolution ba mYaeº¡a-ibbàtn| ŸBOgilk ibi¬CÊta CaRaw ntun pãjait otir Het ŸdKa ŸgeC, …mnik ib¯anIra lYberFiret ntun pãjaitr ˆiÄd …b„ pãaNI otrI kret sQm HeyeCn| ŸZmn, hbJaniô …b„ paBlBiô 1971 sael  häesaiPla iney AÇ»renr prIQar maDYem häesaiPlar iBÊ …kiF pãjait ˆÄaben smàT HeyiCeln 9| ˆiÄedr ŸQeº pilpåyh, …elapilpåyehr maDYem lYaberFrIet ŸkayaÆFam pãjait otrI kra sÝb HeyeC| ob¯aink jaànal§elaet … Drenr sPl prIQar Aenk ˆdaHrN VeC  10|



bó¼tW ibbàtenr peQ pãmaN Vj …eta† ŸbSI ŸZ Ÿs§elaek A÷Ikar krar AàT AenkFa pâiTbIr ŸgaltÔek A÷Ikar krar mt†| ibbàtenr peQ ŸZ smó» saQY Haijr kra Zay ta Hl : pãaN rasayink pãmaN, ŸkaxibdYa ibxyk pãmaN, SrIrbâ¹Iy pãmaN, s„eZagkarI jIebr (connecting link) pãmaN, ŸBOgilk ibó»aerr (Geographical distribution) pãmaN, tulnamUlk A˜s„óùaenr pãmaN, ŸSãnIkrN s„º¡aÇ» pãmaN, iniîº¡y ba ibluÐpãay Ae˜r pãmaN †tYaid| Vr Pisl ŸTek pawya Hajaera saQY-pãmaN Ÿta VeC†|   Vjek srIsâp ŸTek ikBaeb paKI ibbiàtt HeyeC tarw pãay sÚpUàN Dap§ela pawya ŸgeC, pawya ŸgeC maC ŸTek ˆBcr, ˆBcr ŸTek srIsâp, sirsâp ŸTek ó»nYpayI pãaNIr ibbàtenr mDYbàtI Dap§elaw|  ibeSx ker  sirsâp ŸTek ó»nYpayI jIeb ibbàtenr sÚpUàN Dap§ela Vjek Kub BalBaeb pãitiîft; mDYbàtI Dap§ela …eta† pirôar ŸZ ib¯anIra pàZÇ» iÃDay peR Zan …† ŸBeb ŸZ …§elaek "mammal-like reptile' blebn naik "reptile-like mammal' blebn 11|   Synapsids, Therapsida, Cynodonta ŸTek ìr› ker Vid ó»nYpayI pãaNI pàZÇ» sb§ela Daepr …kaiDk Pisl pawya ŸgeC|  …mnik taedr Ÿcayal ikBaeb Daep Daep ibbiàtt HyeC Ÿs§elaw Pisl ŸTek ˆÁar kra ŸgeC  12| 





ib¯anIra Ÿkbl Piselr ˆper† inàBr ker bes Ÿn†, tara pãaNIedeH mYaeº¡a-ibbàtenr jnY dayI …kiF AtYÇ» pãeyajnIy ijn Kuƒej Ÿbr kereCn Zar nam Ubx complex| …ehayaàh ilˆs …r jnY 1995 sael Ÿnaebl purîkar laB kern|   …† Ubx ijn Vsel bûl-KYat Hox ijenr …kiF|  …† ijn§ela† Vsel pãaNIedeHr kafaemar inrb pirkæpnakarI| … ijn§ela† bel ide¬C …kiF maiCr kyiF paKa Takeb Vr makRSar kyiF pa Takeb| …§ela sàbpãTm pawya Zay ÒuF-Pça†-…, per Ÿs§ela maC, bYa– ik„ba manuexw sman §r›tÔpUàN iHeseb sna¹¡ kra Hy|  …§elar samanY Adlbdel† baiHYk gfen ŸZ ibpul pirbàtn kra sÝb ta sÜeÉ ib¯anIra Vj iniëct (… b†eyr piriSeîF … iney Vera ibó»airtBaeb Velacna kra HeyeC)| Vsel jIbib¯an, pãtþt¹Ôib¯an, ŸjeniF¤ …b„ Vnibk jIbibdYar Ÿkan SaKa† ibbàtenr Ÿkan saeQYr iberaiDta Ÿta kreC† na, br„ Zt idn Zae¬C ibbàtenr DaraiF sbar kaeC ýpîF ŸTek ýpîFtr Hey ˆfeC; ibbàtnt¹Ô idn idn Hey ˆfeC …k kTay ApãiteraDY| 



ibbàtnbad iberaDIra pãay† bel Taekn ŸZ, ma†eº¡a-ibbàtn GFet ŸdKa Ÿgelw mYaeº¡a-ibbàtn naik kKn† ŸdKa Zayin - mjar bYapar He¬C taedr AnYanY pãcarNa§elar mt† …Faw …eqbaer† ˆeÀSYpãenaidt …b„ imTYa| clun taHel …bar …DreNr ikCu ˆdaHrN iney† Velacna kra Zak| Ÿkan jIebr cairidekr pairpaiàSÿkta, b„SbâiÁr …b„ imˆeFSenr Har w git pãkáit, ijnpuelr pãBab †tYaidr Aenk ikCur ˆpr inàBr ker …† mYaeº¡a-ibbàtn GFeb ik GFeb na| saDarNt Vmaedr …k jIbnkaelr sIimt smeyr meDY …k pãjait ŸTek Verk pãjaitr ibbàtn GFet ŸdKa Zay na| …Fa GFet Hajar, lQ ba ŸkaiF bCrw Ÿleg ŸZet paer| ikÇ¼ kKena kKena pãkáitet Ÿkan ibeSx Abóùar pirepãiQet Kub Å›tw GeF ŸZet paer …† ibbàtn pãiº¡ya| ib¯anIra …kFu Abak† HeyiCeln pãTem, ikÇ¼ …Kn buJet pareCn ŸZ, ibbàtn Å›t, AtYÇ» Å›t, DIer ba AtYÇ» DIer - sb Baeb† GFet paer| … pãse˜ hW ircaàh hiknesr saÚpãitk mÆtbYiF ˆeLKeZagY : "Evolution, for instance, normally takes too long to make an impact within a human lifespan....... The amazing thing is how alarmingly fast evolution can sometimes go, when conditions are right. Let's hope bird flu won't turn out to be an example."



Vegr ŸlKa§elaet ibiBÊ DreNr ma†eº¡a ibbàtenr ˆdaHrN ŸdeKiC Vmra, …Kn clun mYaeº¡a ibbàtenr ikCu ˆdaHrN iney Velacna kra Zak|  



  

ˆiÄedr ntun ntun pãjait otir He¬C AHrH



Vmaedr ŸcaeKr samen pãakáitkBaeb imˆeFSenr maDYem ntun pãjaitr ˆÄebr GFnaFa …kFu ibrl† beF| teb …Drenr GFna ŸZ …ekbaer GeF† na taw ny| ib¯anIra gt …keSa bCer ŸbS ikCu ˆiÄedr meDY …DreNr ntun pãjait otirr GFna pàZebQN kereCn| Vr lYaberFiret ntun Drenr Vrw ˆÊt PlnSIl Dan, gm ba Bu´ar pãjait otirr GFna Ÿta HrHaemSa Vmra Kberr kagej† ŸdKet pa†| 



1910-1930 …r meDY Vemirkar wyaiS„Fn …b„ V†haeHa ŸýFeF sYalisPa† naem AenkFa mular mt ŸdKet …k DreNr KadYeZagY muelr gaeCr itniF pãjaitr (Tragapogon dubius, Tragapogon pratensis, Tragapogon porrifolius) cax ìr› kra Hy| …r Veg Vemirkay sYalisPa† …r Ÿkan Aió»tÔ† iCelana, …edrek †ˆerap ŸTek …en pãTmbaerr mt …Kaen Ÿbana Hy 13| 1950 saelr idek ib¯anIra Vbak Hey ŸdKeln, itniF Ÿta ny, paƒc  DreNr sYalisPa† ŸdKa Zae¬C maef! taHel …† ntun du'DreNr pãjait …ela ŸkaTa ŸTek? …ra Ÿta †ˆerap ŸTek Vna pãTm itniF pãjaitr saeTw pãjnenw sQm ny, taHel ik …Kaen sÚpuàN du'iF ntun pãjaitr sâiîF HeyeC …† keyk dSekr meDY†? - bYaparFa Vsel† ta†, ibisMt ib¯anIra inejr ŸcaeK ŸdKeln pãkáitet ntun pãjait sâiîFr GFna| pãTm itniF pãjait ŸTek pilpåyh s„krayenr (poliploid hybridization) Pel duiF ntun pãjaitr jnM HeyeC| Vmra jain ŸZ, saDarNt sÇ»aenra taedr pãitiF obiSeîFYr jnY baba …b„ mar pãetYekr ŸTek …kiF ker Ÿº¡amejam Ÿpey Taek|  ikÇ¼ …eQeº bYaparFa GFeC …kFu Ÿgalemel Baeb| imˆeFSenr Pel  ntun pãjait§elar meDY ma babar dujenr ŸTek† …k ŸseFr bdel du† ŸsF ker Ÿº¡amejam …eseC|  …r Pel …ra inejedr meDY pãjnen sQm Helw ma babar pãjaitr sYalisPa† …r saeT Vr pãjnn kret pareC na| tar maen daƒRae¬C …† ŸZ, …Kaen imˆeFSenr PlSã›itet sÚpUàN duiF ntun pãjaitr jnM HeyeC pãakáitkBaeb Vmaedr ŸcaeKr samen†| gt keyk dSek ŸjeniFe¤r ABUtpUàb Vibïaerr Pel ib¯anIra …† ntun pãjait§elar ih…n…-r ŸkaTay ikBaeb …† imˆeFSn§ela GeFiCela tar sÚpUàN icºiF tuel Dret sQm HeyeCn Vmaedr samen |  

Vmra …Kn káiºmBaeb pilpåeyh s„krayn sH AnYanY ibiBÊ Drenr s„krayenr maDYem ntun ntun pãjaitr ˆiÄd otir kret sQm| Vmaedr bagaen ŸZ sb hailya, iFˆilp ba V†irs P™elr smaeraH ŸdKa Zay taedr ŸbiSrBag pãjaitek† ikÇ¼ Ÿkan na Ÿkan smy káiºmBaeb otir kra HeyeC| ˆ¬c PlnSIl ibiBÊ DreNr Pselr ˆiÄdw otir kra He¬C … inyem| pãkáitetw, ibeSx ker ˆiÄedr meDY, …† pilpåeyh s„krayenr pãcur ˆdaHrN ŸdKa Zay|



…k ŸjnaerSen† ik ibbàtn sÝb? 



ib¯anIra Ÿta Vjek ŸsFa† bleCn - bleCn, pãaNIr ibbàtenr pÁitek Kub jiFl …b„ dIàG ŸmyadI Het† Heb …mn Ÿkan kTa Ÿn†| Ÿkan Ÿkan smy …k ŸjnaerSen ik„ba ìDumaº …kiF jIenr pirbàtenr Pel† ibbàtn GeF Zawya sÝb, …b„ tara ta †etameDY pãkáitet …b„ lYaberFiret pãmaNw ker ŸCeReCn| ióFeklbYak (sticlebacks) bel …k DreNr maC VeC, …edr ibiBÊ pãjaitek smueÅr Ÿlana pain …b„ ndIr imfa painetw smanBaeb ŸdKet pawya Zay| ib¯anIedr met maº Hajar deSk Veg, sàbeSx brP Zuegr ŸSex, ZKn painr ˆ¬cta ŸbeRigeyiCela tKn† taedr …kFa A„S smuÅ ŸTek ndIet igey peR …b„ prbàtIet ndIr painr ntun pirebeSr saeT AiBeZaijt Hey Zay| smueÅr maC§elar gaey 35iF baRit ŸpåeFr mt Hahih ba kaƒFar ó»r ŸdKa Zay, Za idey tara inejedrek By«r sb samuiÅk iSkarI pãaNIr daƒtaela Vº¡mN ŸTek rQa kret paer| ikÇ¼ ndIet bas kra ióFeklbYaekr pãjait§elar jenY Ÿta Vr inejr ŸdeH …t BarI BarI ZuÁaó½ bey ŸbRaenar Ÿkan pãeyajn Ÿn†| ta† tara ibbàtenr pãiº¡yay† AiBeZaijt Hey …† ApãeyajnIy ó»rFa ŸTek ŸrHa† Ÿpey ŸgeC| ib¯anIra prIQa ker Ÿbr 
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 icº 4.5: samuiÅk(ˆper) …b„ ndIr (nIec) ióFeklbYaekr gfn 

(esOjnYW http://www.sciencedaily.com/releases/2005/03/050325224057.htm)





kereCn ŸZ, …† ibbàtenr ipCen kaj kreC Pitx1 gene naem …kiF maº ijn| gt bCr ib¯anIra Vibïar keriCeln ŸZ, smuÅ ŸTek ndIr painet maC§elaek óùanaÇ»irt kra Hel tara naik …k ŸjnaerSen† …† ibbàtnFa GiFey ŸPlet paer, …† baRit ó»riF Vr Taek na taedr perr pãjenM| ìDu ta† ny, Vrw mjar bYapar He¬C ŸZ ýFYanePaàh †ˆinBarisiFr ŸjeniFisýF hW ik„silr dliF Vrw …k Dap …igey igey ta Haet naet prIQa kerw ŸdiKey ideyeCn| tara …† ibeSx ijniFek smueÅr maeCr Ÿkax ŸTek Vlada ker ndIr maeCr ihemr meDY †e²keSn idey zuikey ideyiCeln| …† ihm ŸTek Ÿbr Hwya maeCr Ÿpanar meDY ifk† baRit kaƒFar ó»rFa jnM laB kereC Za taedr pUàb pãjenM iCela na|



ib¯anIra …kFu Abak† HeyeCn pãkáitet ibbàtenr …t sHj …b„ Å›t …kFa pÁit Vibïar kret Ÿper, …t bR …kFa pirbàtenr jnY ŸZ maº …kFa jIn† dayI Het paer taw tara VSa kernin|  tara …Kn bleCn ŸZ, pãkáitet Hyeta Kub Kub srl ˆpaeyw ibbàtn GeF …b„ ta Kub sHej† Kuƒej Ÿbr kra sÝb 14| 





gããYãaÆh kYainyaenr du'paeRr kaƒfibRalI§ela ikBaeb bdel Ÿgela?

Vemirkar gãaÆh kYainyaenw du Daer Kub kaCakaiC ŸdKet d'Upãjaitr kaf ibRalI ba ô™†erl ŸdKa Zay| tara ŸdKet ìnet bYbHaer pãay …k rkm Helw …ek Aperr saeT pãjnen AQm| …† pãka¸ …b„ dueàBdY igirKaetr diQN idekr kaela ŸpF Vr sada Ÿlj sH pãjaitiFr nam He¬C ka†bab kafibRalI Vr ˆ¹r idekr sada r„ …r ŸpF …b„ Dusr r„ …r Ÿlj sH pãjaitFar nam He¬C VYbaàF kafibRalI| sàbeSx brP Zueg gãaÆh kYainyaenr pirebS …b„ gaCgaCailet ibSal pirbàtn GeF Zay| …r Veg ikÇ¼ tara …k† pãjait† iCela …b„ …k Drenr ibeSx pa†n gaeCr kaÆh ŸKey† …ra Ÿbec Taek| ikÇ¼ brPZueg igirKaetr maJKaenr smó» pa†n gaC DÔ„s Hey Ÿgel taedr meDY ŸZagaeZag bÉ Hey Zay, tara Hey peR ŸBOgilkBaeb ibi¬CÊ| Vr tar PlSã›itet† pãakáitk inàbacenr pãiº¡yay taedr ibbàtn GFet Taek sÚpUàN iBÊBaeb, iBÊ pirebeS, iBÊ inyem| dIàG idn Der sÔtÇ½ Daray ibbàtenr Pel tara Vjek sÚpuàn du'iF iBÊ pãjaitet pirNt Hey ŸgeC| idÔtIy ADYaey Vmra …rkm† …kFa ˆdaHrN ŸdeKiClam gYalapYgas dÔIppue² harˆ†enr ŸdKa ibiBÊ pãjaitr iP‚edr meDY| pãay 5 laK bCr Veg diQN Vemirkar mUl BUKÆh ŸTek ibi¬CÊ Hey Zawya …k DreNr iP‚ paiK ŸTek …Kn gYalapYgas dÔIppue² 14 DreNr sÔtÇ½ pãjaitr iPe‚r jnM HeyeC| 

iFkiFik§ela …rkm ir„ …r mt ker taedr basa sajaela Ÿkena?

Vrw mjar mjar ikCu ˆdaHrN reyeC Vmaedr ŸcaeKr samen†| ir„ ba cº¡akar pãjaitr ˆdaHrNiFr kTa ˆeLK na krel ibbàtenr gæpFa ŸZena AsÚpuàN† rey Zaeb| Vemirkar diQN piëcm ˆpk™l …laka Der keyk pãjaitr iFkiFik (Ensatina eschscholtzii group) imel …Drenr …kFa ir„ otir kereC| gt Sta×Iet hW rbaàF ŸýFibns pãTm …edrek pàZebQN ker beliCeln ŸZ, …edr puàbpur›exra ZKn ˆ¹r ŸTek du† idek Bag Hey diQeN CiRey pRet Taek (nIecr Cibet ŸdKun) tKn† ìr› HeyiCela …† ir„ otirr cº¡akar ŸKla 15 | tarpr Zt† tara d'uidek ŸTek duer ser igey ibi¬CÊ Hey ŸZet Takela tt† taedr meDY iBÊ Daray ibbàtn GFet ìr› krela| 
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  icº 4.6: iFkiFikr cº¡akar pãjait sâiîF (Ring Species of Salamanders in Western USA)

esOjnYW http://www.pbs.org/wgbh/evolution/library/05/2/images/l_052_05_l.jpg





tarpr dIàGidn per diQN kYailePaiànya sYan ihyaegaŸt …es ZKn tara Vbar imilt Hela tKn †etameDY† tara dUiF iBÊ pãjaitet pirNt Hey ŸgeC, taedr meDY Vr pãjnn sÝb He¬C na | AnujIbibdYa …b„ ih.…n.… isekaeyiÆs„ …r AtYaDuink pãZui¹¡ bYbHar ker ib¯anIra …Kn …edr jIenr obiSîFY§elaw Kƒuej Ÿbr kereCn 15, Vr taedr prIQar PlaPl ŸTek ŸdKa Zae¬C ŸZ, hW ŸýFibns ifk† DeriCeln - º¡manÔiykBaeb ibi¬CÊ Het Het† …edr meDY …k pãjait ŸTek ibiBÊ pãjaitr jnM HeyiCela| Vpin ˆ¹er, ir„ …r ŸgaRa ŸTek jIenr Dara prIQa kret kret Zt† du'Dar Ÿbey diQeN Ÿnem ŸZet Takebn tt† ŸdKebn DarabaiHkBaeb jIenr gfn …b„ obiSîFY§ela bdel Zae¬C| 



…DreNr ir„ pãjait§ela ibbàtnbaedr mUl b¹¡bYek AtYÇ» ŸjaRaelaBaeb tuel Der -…kidek tara ŸZmn º¡manÔey GFa ibbàtenr 

sH-ibbàtenr …k mjar ˆdaHrN



ib¯aenr ŸcaeK …kFa sudâââ• te¹Ôr obiSîFY† He¬C …r sudUrpãsarI BibxY‡banI krar Qmta| maen, Vpnar ob¯aink t¹ÔFa Zid ifk Hey Taek ta idey Vpin BibxYetr Aenk ikCu† bYaKYa kret parebn, Za Hyeta …Kn ŸcaeKr samen ŸdKa Zae¬C na| ŸZmn, pdaàTib¯aenr ŸQeº V†nýFa†n ZKn sàbpãTm VepiQktar bYapk t¹ÔiF (General Theory of Relativity) pãkaS kreln, tKn Ÿste¹Ôr meDY† ikÇ¼ luikey iCela mHaibeSÿr pãsareNr sÝabna, ik„ba båYak ŸHal naemr rHsYmy bó¼r Aió»etÔr Vlamt Za ŸTek Vela pàZÇ» palaet paer na| …§ela sb§ela† prbàtIet inKƒut ob¯aink prIQa-inrIQay sitY bel pãmaiNt Hy| kaej† V†nýFa†enr t¹ÔiF pdaàTib¯aenr ŸQeº AtYÇ» saàTk …kiF t¹Ô| Vr ifk …k†Baeb, jIbib¯aenr ŸQeº Vmra ŸdiK harˆ†enr ibbàtnbad te¹Ôr AkæpnIy saàTkta - Vj ŸTek ŸdReSa bCr Veg sIimt saQYpãmaeNr iBi¹et itin …mn† …k t¹Ô Vibïar keriCeln Zar sifkta w ŸZOi¹¡kta ŸZ barbar pãmaint HeyeC ta† ìDu ny, …mnik … pãse˜ tar Ÿdwya ibiBÊ pãkæp …b„ Bibx‡banI§elaw imel ŸgeC! mjar …kFa kaiHnI ŸSana Zak taHel …bar| harˆ†n lÆhenr …k gãIn Haˆes madagaôaerr ibeSx …kFa Aiàkh ŸdeKn Zar mDu raKar puîpaDariF 11 †i‚ lÜa (icº 4.7 ÅîFbY)| itin ta ŸdeK mÆtbY kern ŸZ, madagaôaerr ŸZ jaygay …† AiàkhFa ŸdKa Zay, ŸsKaen …mn …k Drenr mT jatIy Ÿkan Ÿpaka Taket† Heb Zaedr sur ba ûl Heb …k† rkemr lÜa| karN …† lÜa mDur puîpaDaerr iBtr ìr zuikey mDu Kawyar smy† mT§ela AiàkhFar prgayn GFaeb| …b„ ta†† Hela - keyk dSk per ib¯anIra ifk† Kuƒej  Ÿpeln Ÿs† madagaôar iýP„s mT Xanthopan morganii praedicta|  pãakáitk inàbacenr pãiº¡yay Ÿbƒec Takar s„gãaem 
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 icº 4.7:  madagaôar iýP„s mT Xanthopan morganii praedicta …b„  Aiàkh AngraecumSesquipedale (ŸsOjenY : National Geographic mYagaijn)

						

iFek Takar jnY Aenk pãaNI …b„ ˆiÄedr meDY† … DreNr sHeZagItar sÚpàk geR ˆfet ŸdKa Zay, …b„ tar pãeyajen† tara dujen† AiBeZaijt Het Taek| Vr …ek† bel sH-ibbàtn (co-evolution)| pãkáitet …mn Ÿkan jIb Ÿn† ŸZ ìDu inWsÔaàTBaeb AnY pãjaitr Ÿsba krar jnY Ÿbƒec Taek, pãakáitk inàbacenr inyem† Ÿs ibluÐ Hey ŸZet baDY| harˆ†n tar Origin Of Species b†et tar pafkedrek cYael² keriCeln … DreNr …kFa pãjait Kuƒej Ÿbr krar jnY, …b„ Vj pàZÇ» Ÿkˆ Ÿs cYaele²r ˆ¹r idet paerin|





ibiBÊ Dap§elaek ýpîF ker pãitiîft ker, Vbar AnYidek ŸBOgilk ibi¬CÊtar Pel ikBaeb DIer DIer ntun pãjaitr sâiîF Hy tarw saQY bHn ker|



… DreNr prIQa ker lYaberFiret …k† rkemr PlaPl pawya ŸgeC|  hh (Dodd, 1989), ra†s …b„ HsFarF (Rice & Hostert, 1993) sH Vrw Aenk ib¯anI† ÒuF Pça† iney prIQa ker ŸdiKeyeCn ŸZ, ikCu ÒuF Pça†ek pãjnngtBaeb Vlada ker ŸPel iBÊ pirebeS bR krel, ŸbS ikCu ŸjnaerSn per taedr meDY iBÊ iBÊ obiSîFY otir Het ŸdKa Zay| ntun pirebeSr saeT º¡magtBaeb AiBeZaijt Het Het …k smy tara …t† bdel Zay ŸZ, Vr …ek Aperr saeT pãjnn ker b„SbâiÁ kret paer na, pirNt Hy …k ntun pãjaitet 15| …rkm DreNr bû prIQa† kra HeyeC gebxNagaer gt …k ŸSa bCer, taedr PlaPl§elaw Vmaedr Haetr kaeC† CiRey iCiFey reyeC|  Vjekr iden bajaer igey FYaekr pysa Krc ker b† iken Ÿta Vr …§ela tTY Kuej Ÿbr krar pãeyajn Hy na, ŸZ Ÿkˆ †e¬C maiPk Google … …kFa saàc idey† Ÿpey ŸZet paern …DreNr ˆdaHrN ba prIQar S'ey S'ey irepaàF| 









ŸSexr ikCu kTa



… DreNr ˆdaHreNr ikÇ¼ Ÿkan ŸSx Ÿn†, ib¯anIra gt …keSa ŸdReSa bCer ŸZ pirmaN gebxNa kereCn ibbàtn iney ta …k kTay 'AicÇ»nIy', ŸkanFa ŸCeR ŸkanFa ilKeba ta ifk kra† ŸZena …kFa kifn kaj| idÔtIy ADYaey Vmra ibiBÊ ó»er pawya Pisl, ibiBÊ pãaNIr meDY SarIirk …b„ ŸjeniFk sadâSY, ibluÐpãay A„g§elasH ibbàtnbaedr peQ pawya ibiBÊ ob¯aink saQY pãmaN iney Velacna keriClam| …Kn pàZÇ» Zt Pisl Ÿrkàh pawya ŸgeC tar sb§ela† …kbaekY ibbàtnbaedr peQ ray ideyeC| Pislibd …b„ jIbib¯anIra ZKn pãTmbaerr mt beliCeln ŸZ hliPn …b„ itim maC …k smy ibbiàtt Hey ha˜ar pãaNI ŸTek jlcr pãaNIet pirNt HeyeC ta "AsÝb'  ŸBeb iney ibbàtnbad-iberaDIra mHa H†c† ìr› ker ideyiCeln| ATc Vjek Pislibdra …mn ikCu Pisl Kuƒej ŸpeyeCn Za idey itim ba hliPenr ibbàtenr …kiF ba du'iF mDYbàtI ó»r ny br„ pƒac paciF ó»rek pirïarBaeb ŸdKa Zae¬C| ibbàtnbaedr peQ …iF …kiF AtYÇ» cm‡kar ˆdaHrN, …b„ … iney Vrw ibó»airtBaeb Velacna krar †¬Ca r†ela prbàtI  ADYay§elaet| 



ib¯anIra maiFr iBÊ ó»er pawya laK laK Piselr meDY …mn …kiF Pislw …Knw Kuƒej panin Za ikna jIebr ibbàtenr DarabaiHktaek smàTn ker na| …rkm …kFa Pislw Zid Ÿbr Hy …b„ ibbàtnbad idey Zid tar bYaKYa na Ÿdwya Zay taHel† ibbàtnbaedr otir ib¯aenr …† S¹¡ †martiF ûRmuR ker ŸBe˜ pret paer| …kbar ibKYat jIbib¯anI Ÿj ib HYalehn Ÿk pãSÈ kra HeyiCela ik idey ibbàtnek Bul bel pãmaN kra Zaeb, itin ˆ¹er beliCeln Zid Ÿkˆ ipãkYamúúibãyan Zueg …kFa KregaeSr Pisl Kuƒej Ÿbr ker idet paer taHel† Heb| sb Baela te¹Ôr mt† ibbàtnbadw Bul bel pãmaiNt Het paer| ikÇ¼ …Kn pàZÇ» ta Ÿta GeF†in , br„ …r ˆleFaFa† GeF celeC Vjek ŸdreSa bCr Der|



gt keyk dSk Der AnUjIbibdYa, ŸjeniF¤, ijenaime¤r klYaeN ibbàtenr peQ Vrw suQM …b„  inKƒut sb pãmaN pawya ŸgeC| …r ikCu ˆdaHrN Vmra ˆperw ŸdeKiC|  ib„S Sta×Ir pãTem Ÿmnehl ktâk ijenr Vibïar Vr xaeFr dSek ih…n…-…r Vibïar ŸZena ibbàtnibdYar jnY jIyNkaif iHeseb kaj keriCela| ibKYat jIbib¯anI VeànîF mayar tar 2001 sael pãkaiSt What Evolution Is b†et beliCeln, AnujIbib¯an ZKn Vibîkar krela ŸZ, jIebr ŸdeHr Q™ÅaitQ™Å Anu§elaw (jIn, ŸpãaiFn †tYaid) tar ŸdeHr ibbàtenr saeT saeT …k†Baeb ibbiàtt Hy siF iCela Vmaedr jnY …kiF ApãtYaiStrkm sueKr Kbr| Vmra …Kn Vmaedr jIenr mDY ŸTek† Kuƒej Ÿpet pair ibbàtenr ŸkaiF ŸkaiF bCerr AiliKt †itHas| Richard Dawkins tar 2004 sael pãkaiSt Ancestor's Tale b†et beliCeln , 



'The DNA information in all living creatures has been handed down from remote ancestors with prodigious fidelity. The individual atoms in DNA are turning over continually, but the information they encode in the pattern of their arrangement is copied for millions, sometimes hundreds of millions, of years. We can read this record directly, using the arts of modern molecular biology to spell put the actual DNA letter sequences or, slightly more indirectly, the amino acid sequences of protein into which they are translated.' 16



ib¯anIra …Kn …DreNr ibiBÊ DreNr gebxNay inmgÈ reyeCn, 2003 sael ibeSÔr ibiBÊ ŸdeSr ib¯anIra imel pãTmbaerr mt manuexr jIenr isekaeyiÆs„ ker ŸSx kereCn| iHˆman ijenam pãejkeFr iherkFr ÒaiÆss kilÆs tar …k b¹¡ebY beliCeln, Vmaedr ijenam (jIebr puàna˜ ŸjeniFk tTY) Vsel …kiF b†eyr mt Zaek ibiBÊ ˆeÀeSY bYbHar kra Zay| …kidek …ek †itHaesr b† iHeseb bYbHar kra Zay ŸZKaen Vmaedr pãjaitr ibbàtenr dIàG †itHas ilipbÁ reyeC| AnYidek … He¬C Ÿkax otirr …kiF båu ipãÆF Za AibSÔasYrkemr  ibó»airt ineàdSablI idey pirpUàN| Vr icik‡sa jgetr jnY …iF He¬C …min …kiF pafYb† Za ikna ibiBÊ DreNr Ÿrag Ÿfkaena …b„ icik‡sar  jnY ntun …k mHaSi¹¡ iHeseb kaj kreb 17| ibSÔbYapI ib¯anIra manux, iSÚpa²I, †ƒdur, k™k™r, gr›, ÒuF Pça† sH ibiBÊ pãaNIr jIenr isekaeyiÆs„ kereCn ba krar kaej ineyaijt VeCn|



ŸZ pãaNI ibbàtenr GiRr iHesb AnuZayI Zt kaCakaiC sÚpiàkt tt† taedr ŸjeniFk gfnw …k† rkemr| Vmaedr inejedr kTa† Dra Zak, …tQN Ÿta Vmaedr carpaeSr gaCpala, jIb jÇ¼r ibbàtenr gæp ìnlam, inejedr pãjaitr kTaFa bel ŸlKaFa ŸSx na krel Hyeta Kamit ŸTek Zaeb| Vmra …b„ iSÚpa²Ira maº 5-8 imilyn bCr Veg saDarN pUàb pur›x ŸTek ibbiàtt Hey manux naemr …† pãjaitet pirNt HeyiClam| ˆinS Sta×Iet harˆ†n …b„ iF …†c Ha¤il ZKn pãTm …† kTaiF beliCeln tKn sara pâiTbI jueR tIbã smaelacnar JR bey igeyiCela| DàmapãaN manuexra Ÿta ibbàtnbadek† AsÔIkar keriCela, Vr Zara AnYanY jIebr ibbàtnek Zawba sifk bel men keriCeln taedr peQw inejek w† iSÚpa²I§elar ˆ¹rsurI bel Ÿmen Ÿnwya kifn Hey daiReyiCela| …† Ÿta Ÿsidn - 2005 saelr ŸspeFÜr maes ib¯anIra pãTmbaerr mt manux …b„ iSÚpa²Ir ijenaemr paSapaiS ibeSåxN ker iniëct kreln ŸZ, ib¯anIra …t idn Der ifk† DarNa ker VsiCeln| Vsel† Vmaedr saeT Vmaedr …† puàbpur›exr ih …n … 98.7% † …k - Vmraw Vsel† …k DreNr ˆÊt pãjaitr banr CaRa Vr ikCu† n† 18| Vmaedr iHemaŸgåaibenr saeT iSÚpa²Ir iHemaŸgåaibnw pãay ûbû imel Zay| 



ìDu ta† ny, ib¯anIra ikCuidn Veg taedr VerkiF Kub §r›tÔpUàN DaƒDarw ˆ¹r ŸpeyeCn ŸjeniF¤ …b„ ijenaime¤r klYaeN†| Vmra bûidn Der† jaenn ŸZ iSÚpa²Ir Ÿkaex 24 ŸjaRa Ÿº¡amejam Takelw manuexr Ÿkaex VeC maº 23 ŸjaRa| manux …b„ iSÚpa²I Zid saDarN pUàbpur›x ŸTek† ibbiàtt Hey Vseb taHel Verk ŸjaRa Ÿº¡amejaemr ŸHalFa ik?  ˆDaw Ÿta Hey ŸZet paer na Hfa‡ ker, Vr ŸsFa Hel bYaparFa ŸmaeFw Ÿkan Baela idek gRaeta na| ta† tara DarNa ker VsiCeln ŸZ inëcy† ibbàtenr Ÿkan …k pàZaey manuexr Ÿkan du'eFa Ÿº¡amejam …ek Aperr saeT ŸjaRa Ÿleg ŸgeC ba imel ŸgeC| Vr ta Zid na Hy taHel iSÚpa²Ir saeT saDarN pUàbpur›x ŸTekŸTek manuexr ibbàtenr …† puera DarNaFaek† Bul bel Der inet Heb! ib¯aenr ŸbaD Hy …Kaen† maHatMYFa, Ÿkan Zui¹¡ pãmaN idey …ek Bul ŸdKaena Ÿgel ta Zt bR Vibïar† ŸHak na Ÿkena taek ibna idÔDay Vƒó»ak™eR CueR ŸPel idet kaàpNY kern na ib¯anIra| sa†eFaejin¤ (Cytogenetics) gebxNa ŸTek ifk† Ÿbr Hl ŸZ, Vmaedr 2 nÜr Ÿº¡amejamiFr meDY† luikey reyeC …r ˆ¹r| Vmaedr pUàbpurexr d'uiF Ÿº¡amejam …k Hey imel ŸgeC manuexr …† Ÿº¡amejamiFr meDY 19| ibbàtenr Dara bueJ jIn isekaeynis„ krar maDYem ìDu ŸZ Vmra Vmaedr pUàbsurIedr sÚpeàk janet pariC ta† ny, …r Pel icik‡saibdYar A–en …k nIrb ibpåb GeF celeC| ŸZmn Dr›n na, …† VYlja†mar ŸragiFr kTa† - …kiFmaº jIenr (caspase-12 gene) Anupióùitr kareN sMâitibÙmjint ŸZ ŸragiF GeF, Ÿs† ŸragiF ikÇ¼ Vmaedr pUàbpurxsH ibiBÊ pãaNIr meDY Kuej pawya Bar| tar AàT daRae¬C du'iF, pãTmtW ibbàtenr pãiº¡yay Ÿkan …ksmy …† ijnFa Vmra HaireyiC, Vr idÔtIytW …† ijnFaŸk kaej laigey ikBaeb AàTa‡ Ÿkanú Ÿmkainjemr saHaeZY …† Ÿrag ŸTek tara ŸrHa† Ÿpey Zae¬C ta Kuƒej Ÿbr kret parel Hyeta Vmra …† duraeragY bYaiDFa inrameyr …kFa ˆpayw Ÿpey ŸZet pair 20|   



ibbàtenr ˆdaHrN Vmaedr carpaeS, ŸCaFeFa pâiTbIFar buek …† AP™rÇ» pãaeNr ýpÆdenr ˆ‡s† He¬C ibbàtn| …kFu ŸcaK Ÿmel ba†err pâTbIFar idek taikey ŸdKel† Vr …ek AsÔIkar krar Ÿkan ˆpay† Taek na| ikÇ¼ duWeKr ibxy Hl Vjek Vmaedr sara pâiTbIr ŸbSIrBag manux† Hy ibbàtnbad sÚpeàk ikCu† jaenn na, ba janelw taet ibSÔas kern na ATba Verk ihigã Agãsr Hey …r ibr›eÁ Zarpr na† imTYa pãcarNa calan| ATc saÚpãitkkael Vmaedr pãatYiHk jIben ib¯aenr jyjykaerr ipCen …r Abdan ApirsIm|  icik‡saibdYa, ŸjeniFk †i²inyair„ ba wxuD, kIFnaSk w ˆ¬cPlnSIl SxY otirr ŸQeº† Ÿta ìDu ny, jIbib¯aenr sb§ela SaKar imlnekÆÅ iHeseb pãitîfa laB kereC ibbàtnibdYa| Vmaedr caridekr pãaeNr ibó»âitek ibbàtenr Velay ibcar na krel jIbib¯aenr Ÿkan SaKa† Vr puàna˜ta laB kret paer na| Vjek pirebS dUxN ba Ÿgåabal wyarim„ ŸraeD, gaCpala, j„gl s„rQeN, maC ba gâHpailt pìr b„SbâiÁet ibbàtnbaedr ¯aenr pãeyag ApirHaàZ|  ibbàtnbaedr cà¬ca  ikÇ¼ ìDumaº jIbib¯aenr SaKa§elar meDY† sImabÁ Ÿn†, Vmaedr Aió»etÔr saeT jiRey ŸgeC Ÿs wtepãatBaeb| Vmaedr inejedr †itHasFa sifkBaeb ŸbaJar jnY ik„ba BibxYet Vrw bûidn ikBaeb Vmaedr pãjaitiFek pâiTbIr buek iFikey raKa Zay ta janar jnY AàTa‡ Vmaedr AtIt, bàtman …b„ Bibx‡ek buJet Hel ibbàtn te¹Ôr VSãy Ÿnwya CaRa Vr ˆpay ik! Vmaedrek ˆ¹r Ÿpet Heb Hajaera pãeSÈr- buJet Heb kKn kt§ela pãjaitr Aió»tÔ iCela AtIet, tara ikBaeb inàmul Hey Ÿgela, Ÿkena ha†enasr§ela Hairey Ÿgela, ikÇ¼ iFek Ÿgela w† VreSala§ela| janet Heb Vmaedr mió»eïr Vkar kKn Hfa‡ ker bR Het ìr› keriCela, Baxar ˆ‡pi¹  kKn ik ker Hl, …r ipCen mió»eïr ibbàtn ik Buimka paln keriCela, Vmaedr …† sBYta sâiîFr ipCen taedr Vbdan† ba ktFuk™? smajib¯anIraw Vjek ibbàtnbaedr ibiBÊ te¹Ôrú saeT smaj w sBYtar º¡mibkaS …b„ samaijk w bYi¹¡gt bYBar w obiSîFY§elaek imiley ŸdKet ìr› kereCn - Vmra Ÿkn ìDu inejr ŸCelemey ba VtMIy sÔjenr kTa† Baib, kKnw kKnw Vbar inWsÔaàTBaeb VetMa‡sàg kir, Ÿkena ibiBÊ pãaNI dlbÁ Hey bas ker, Ÿkn† ba manux Baelabaes, Ÿpãem peR, s„saerr giÆhet VbÁ Hey jIbn kaiFey Ÿdy - …r ktFuk™ samaijk, sa„ôáitk Vb ktFuk™† ba ŸjeniFkBaeb Vmaedr ŸdHekaex† ŸlKa reyeC taw imiley ŸdKbar smy HeyeC| smajib¯anI …b„ jIbib¯anIedr meDY … iney teàkr Ÿkan sIma pirsIma Ÿn†, ib¯an Zt† …igey Zaeb tt† ŸKalasa Hey ˆfeb …r ˆ¹r§ela| ibbàtnbaedr VerkiF Kub† §r›tÔpUàN Buimkar kTa na bel Vjekr ŸlKaFa ŸbaD Hy ŸSx kra ifk Heb na, Vmaedr VDuink sBYtar Ÿctna …b„ mnnSIltay …r Buimka AtYÇ» gBIr| ibbàtnbad Vmaedrek mui¹¡ ideyeC Hajar bCerr DàmIy k™s„ôar …b„ ÙaÇ» DarNa§ela ŸTek - inejr sâiîF rHesYr ˆ¹r Kuƒjet igey HtibHÔl manb pãjait …k smy inejek ŸZ Vidm  rœpkTa Vr Apãakât kæpnar jael VFek ŸPeliCela ta ŸTek ŸSx pàZÇ» Vmaedrek mui¹¡ ideyeC harˆ†enr …† ibbàtnbaedr t¹ÔiF†| VSa kra Zay Aicer† tar …k sudUrpãsarI pãBab ŸdKa Zaeb Vmaedr …† QNjnMa pãjaitiFr ˆpr|   
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