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m%fõKsh iy mßKduh4

fuu fldgi yeoEÍfuka miq j Tng"

♦ Ôùkaf.a ,laIK m%fõ‚.; jk wdldrh"

♦ m%fõ‚ úoHdj ñksidg jeo.;a jk whqre"

♦ mßKduh ms<sn| iajdNdúl jrK jdoh wdY%s; idOl yd

l%shdj,sh

ms<sn| j wkafõIKh lsÍug

wjYH ksmqK;d ,nd.ekSug yelsjkq we;'
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4'1 rEmh - iu jhfia i sák m qo a.,

lKavdhula

4'5 rEmh - ñksiqka w;r fliaj, j¾Kfha

    úúO;ajh

fjk;a i;a;aj úfYaI iïnkaOfhka o fuh

i;H fõ' tla Ydl úfYaIhla ie,l+ úg o tu

úfYaIfha iEu Ydlhla u tl iudk fkd fõ'

;lald,s úfYaIfha úúO m%fNaoj,ska úúO

wdldrfha M, yg .ekSu fuhg lÈu ksoiqkls

^4'4 rEmh&'

ifï j¾Kh l¿" iqÿ fyda ;,t<¿  úh yels h'  fliaj, j¾Kh l¿" iqÿ

fyda ÿUqre úh yels h ^4'5 rEmh& '  ysiflia fndl=gq fyda fndl=gq fkdjk

wdldrfha fyda úh yels h ^4'6 rEmh&'

ñksia úfYaIfha mj;sk úúO;ajh'

tl u Ôù úfYaIhl mj;sk

úúO;ajh y÷kd .ekSug ñksiqka w;r

mj;sk úúO;ajh wOHhkh lsÍu myiq h'

4'2 rEmh - ksjqka  orejka fofofkla

4'4 rEmh - úúO ;lald,s m%fNao

  4'3 rEmh - úúO iuk< m%fNao

ñksia úfYaIhg fmdÿ jQ ,laIK

;snqK o" yeu ñksfila u YÍr ,laIK

w;ska tl iudk fkd fõ' ksjqka orejka

w;r mjd fjkialï ±lsh yels h'  4'1 yd

4'2  PdhdrEm ksÍlaIKh lsÍfuka Tng

fuh jvd;a meyeÈ,s jkq we;'

  4'1 m%fõ‚h

Ôùka w;r mj;sk úúO;ajh y÷kd .ksuq'

ffcj f.da,fhys Ydl iy i;a;aj úfYaI w;súYd, ixLHdjla we;s nj

Tn okafkys h' tla úfYaIhl Ôùka ;j;a úfYaIhl Ôùkaf.ka fjka lr y÷kd

.ekSug yelshdj ,efnkafka tla tla úfYaIhg wdfõKsl jQ ,laIK msysgd

;sîu ksid h'

Ôù úfY aIhla " ;j;a Ôù

úfYaIhlska fjkia jkafka;a ;u

úfYaIhg wdfõKsl jQ ,laIK È.g u

mj;ajd f.k hkafka;a flfia ±hs Tn

ljod fyda is;d ne¨jd o @
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lkafm;s we,S fyda ksoyia j fyda mej;sh yels h ^4'7 rEmh&'

by; ±lajQ wdldrhg ndysr ,laIK rdYshlska fuka u" iuyr wjhjj,

l%shdldÍ;ajh wkqj o mqoa.,fhda úúO;ajhla olaj;s'

Tfí yqre w; l=ula o@  th ol=K; úh yels h' tfy;a" iuyrl=g yqre

jï w; hs' Tng 4'8 rEmfha ±lafjk wdldrhg Èj frda,a l< yels ±hs n,kak'

iuyr úg Tng ta yelshdj ke;=jd úh yels h'

Tfí oE;aj, weÕs,s mg,jd .;a úg by<sska

;sfnkafka l=uk wf;a udmgeÕs,a, o@ th jï

wf;a udmgeÕs,a, úh yel' fkd tfia kï by<ska

msysgkafka ol=Kf;a udmgeÕs,a,hs ^4'9 rEmh&'

4'6 rEmh - fndl=gq ysiflia fyda

fndl=gq fkd jk ysiflia ;sîu'

4'7 rEmh - lkafm;s  we,S fyda ksoyiaj

    fyda meje;Su

4'8 rEmh - Èj frda,a l< yels wfhla

by; ±lajQ ,laIK ish,a, u

mrïmrdfjka mrïmrdjg Wreu jk tajd

h' tajd Tnf.a ujf.ka fyda mshdf.ka

fyda muKla u fkd j Tfí mrmqf¾

uq;=ka ñ;a;kaf.ka o Wreu jQ tajd úh

yels h'

4'9 rEmh - oE;aj, weÕs,s mg,jd

.;a úg udmgeÕs,s msysgk wdldr

l%shdldrlu 4'1
 • ujq md¾Yajfha yd msh md¾Yajfha {d;Ska ms<sn| j Tn l,ska W.;a

,laIK yd yelshdjka ksÍlaIKh lr j.=jla iliA lrkak'
• mrïmrdfjka mrïmrdjg hk ,laIK yd yelshdjka y÷kd .kak'
• mrïmrdfõ {d;Ska ;=< olakg fkd ,enqKq ,laIKhla fyda

,laIK lSmhla Tng fyda Tfí ifydaor ifydaoßhkag ke;fyd;a fjk;a
{d;sfhl=g ,eî ;sfí ±hs úuikak'

mjqf,a idudðlhka w;r úúO;ajh'

Tn fndfyda ,laIKj,ska Tfí ujg yd mshdg iudk úh yels h' we;eï ,laIK

w;ska wiudk úh yels h' ta ms<sn| j fidhd ne,Sug my; ±lafjk l%shdldrlfuys

fhfokak'
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Tfí ksÍlaIK wkqj msh md¾Yajfha fuka u ujq md¾Yajfha ,laIK

fndfyduhla mrïmrdfjka mrïmrdjg Wreu ù we;s nj Tng meyeÈ,s jkq we;'

fufia mrïmrdfjka mrïmrdjg iïfm%aIKh jk tjeks ,laIK wdfõKsl

,laIK f,i ye¢kafõ' tfy;a ksÍlaIK wkqj fjk;a lsis u {d;shl=g fkdue;s

,laIK Tfí fidhqrl=g ;sìh yels h' tfy;a ;j;a w;S;hg f.dia {d;Skaf.a

f;dr;=re /ia l< yels kï iuyr úg Tjqka w;r tu ,laIKh ;sfnkakg bv

we;' fuhska fmkS hkafka wdfõKsl ,laIK mrïmrd uÕyer B <Õ mrïmrdjlg

iïfm%aIKh úh yels nj h' wdfõKsl ,laIK iïfm%aIKh ùu iEu Ôúhl=gu

fmdÿ h'

l%shdldrlu - 1 ys§ mjqf,a {d;Ska ms<sn| j Tn ,nd .;a ksÍlaIK wkqj

wdfõKsl ,laIK ,ehsia;=jla ilia lf<ys h' th my; ±lafjk ,ehsia;=j

iuÕ ii|d n,kak'

— ;,t<¿ iu

— l¿ ysifla

— fndl=gq ysifla

   wdfõKsl ,laIK — ksoyia lkafm;s

— l¿ weia

— ol=K; yqre nj

— Èj frda,a l< fkd yels ùu

— oE;a weÕs,s ne£fï § ol=Kf;a

udmgeÕs,a, by<ska msysàu

l,d;=rlska yuqjk wdfõKsl ,laIK lsysmhla o y÷kd .ksuq' iuyr úg

tu wdfõKsl ,laIK iys; mqoa.,hka Tn o ±l ;sfnkakg mq¿jk'

1'noaO wx.=,sl;dj - hdno weÕs,s foll ál ÿrla p¾ufhka iïnkaO

(syndactyly) ù ;sîu

2'nyq wx.=,sl;dj - w;l$mdohl weÕs,s 6 la msysàu ^4'10 rEmh&

(polydactyly)

3'we<s nj - b;d iqÿ iula" iqÿ ysiflia yd iqÿ weia msydgq

(albinism) msysgd ;sîu ^4'11 rEmh&'

4' l¿ fyda ks,a weia  - 4'12 rEmh

(dark or blue eyes)

• wdfõKsl ,laIK iïfm%aIKh ùu wdfõKsh (heredity) kï fõ'

• wdfõKsl ,laIK iïfm%aIKh ùfï l%shdj,sh m%fõKsh (inheritance)

kï fõ'

• wdfõKsh ms<sn| úoHd;aul yeoEÍu flfrk lafIa;%h m%fõKsúoHdj

(Genetics) kï fõ'
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4'10 rEmh - nyq wx.=,s;dj

4'13 rEmh - YdÍßl jHdhdu u.ska

we;s lr .;a fmaYs j¾Okh'

wdfõKsl ,laIK mrïmrdfjka mrïmrdjg

iïfm%AIKh jkafka flfia o@

j¾Ol m%ckkfhka Ydl fnda lr

.ekSfï § wdfõKsl ,laIK iïfm%AIKh

jkafka tys § Ndú; lrk Ydl fldgia uÕska

hehs is;sh yels h' tfy;a Wiia Ydl yd i;=ka

,sx.sl m%ckkh u`.ska fnda jk úg fuh isÿ

jkafka flfia o @

fï ms<sn| j úoHd;aul mÍlaIKhl

kshe¨Kq uq,a u mqoa.,hd jQfha ́ iaá%hdkq cd;sl

lf;da,sl mQclhl= jk f.%.¾ fukav,a h' tA

i|yd Bg fmr úiQ úoHd{hka ta ms<sn| j

bÈßm;a l< jd¾;d o Tyqg m%fhdackj;a úh'

wdfõKsh ms<sn| fukav,af.a mÍlaIK

l%s'j' 1865 § wdfõKsh ms<sn| m¾fhaIK i|yd Tyq f;dard .;af;a f.j;= uE

Ydlh hs' ( Pisum sativum ) Tyq tu Ydlh f;dard .;af;a fya;= idOl iys;j h'

4'11 rEmh

we<s orefjla

wdfõKsl fkdjk ,laIK
mßir fjkia ùï" fmdaIKh" jHdhdu yd l%shdldrlï wdÈh ksid we;s jk

,laIK wdfõKsl fkd fõ' 4'13 rEmfhka ±lafjkafka tjeks ,laIKhls'

4'12 rEmh

l`: weia iy ks,a weia
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Tyq mri amr ,laIK (

contrasting characters ) hq., 7 la

mÍlaId lf<a h' Tyq mÍlaId lf<a

jrlg tla ,laIK hq.,la ne.sks'

Wi yd ñá hk ,laIK hq.,

iïnkaOfhka fukav,a wkq.ukh

l< l%shdud¾.h fufia h'

kquqyqï Wi Ydl yd kquqyqï ñá

Ydl ,nd f.k Wi Ydlj, mrd.

ñá Ydlj, l,xl u;;a" ñá Ydlj,

mrd. Wi Ydlj, l,xl u;;a

;ekam;a lf<a h'  fufia

mr-mrd.Kfhka ,nd.;a lr,aj,

îc isgqùfuka ,nd.;a Ydl ish,a,

u Wi tajd úh'  fuh F
1
 mrïmrdj

^m<uq ore mrïmrdj& f,i ye¢ka fõ'

fuys § ñá ,laIKhg l=ula ù

oezhs Tn is;kafka o@ th hgm;a

jQjd o@ fukav,af.a u;hg wkqj

Wi ,laIKh m%uqL ù ñá ,laIKh

ks,Sk úh'

B <Õg fukav,a kquqyqï Wi yd kquqyqï ñá Ydl fouqyqï fldg ,nd .;a

Ydlj, iaj mrd.kh isÿ ùug bv yßk ,§' túg ,enqKq  F
1 
mrïmrdfõ

Wi Ydl ( ñá Ydl wkqmd;h wdikak jYfhka 3 ( 1 la úh' fojeks mrïmrdj  F
2

mrïmrdj f,i ye¢kafõ'

F
1 
 mrïmrdfõ § ks,Sk ;;a;ajfha ;snqKq ñá ,laIKh F

2 
mrïmrdfõ §

kej; olakg ,eîu jeo.;a ksÍlaIKhla úh' fukav,a ish mÍlaIKj, § tla

m%;súreoaO ,laIK hq.,la muKla m%fõKs.; jk wdldrh i,ld neÆ ksid th

taldx. m%fõKsh f,i ye¢kafõ'

taldx. uqyqul ,laIK m%fõKs.; jk rgdj

by; wdldrhg fukav,a úiska f.j;= uE Ydlfha ,laIK 7la i|yd fjka

fjka jYfhka lrk ,o taldx. uqyqïj, m%;sM, fuf,i olajd we;'

f.j;= uE Ydlh f;dard .ekSug fya;=

• myiqfjka j.d l< yels ùu'

• Ôú; ld,h flá ùu'

• kquqyqï Ydl ( pure breds )f,i ,nd

.; yels ùu'

kquqyqï hkafkka woyia jkafka

mrïmrd .Kkdjla ;siafia f;dard

.; a ,laIK fkd fjkia j

meje;Suhs'

• myiqfjka y÷kd.; yels mriamr

,laIK hq., ;sîu' ^kso (-lymdg

îc$fld<mdg îc" jgl=re

îc$/<s jegqKq îc" Wi Ydl$ ñá

Ydl&

• iajdNdúl j iaj mrd.Kh isÿ ùu

yd wjYH úg mr mrd.Kh l<

yels ùu'

• Ydl uqyqï lsÍfuka mrïmrdj

È.gu f.k hd yels cks;hska

we;s l< yels ùu'
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• F
1 
 mrïmrdfõ§ ish¨ u Ydlj, Wi ,laIKh m%uqL úh'

• F
2 
 mrïmrdfõ§ Wi Ydl yd ñá Ydl w;r wkqmd;h 3 ( 1la úh'

by; m%;sM, i,ld ne,Sfï § fmkS hkafka tu ,laIK ish,a, u tlu

rgdjlg mrïmrdfjka mrïmrdjg iïfm%aIKh jk njhs' F
1 
yd F

2 
 mrïmrd

fofla § u ,efnkafka ckl Ydlj, ;snQ ,laIK foflka tlla iys; Ydl h'

w;rueÈ ,laIK iys; Ydl fkd ,eìK' fuhg fya;=j f.j;= uE Ydlfha

,laIK ;SrKh lsÍu i|yd tlsfklg fjkia idOl folla ;sîu nj fukav,a

meyeÈ,s lf<a h'

fuu idOl ksrEmKh lsÍug m%fõKs úoHdfõ § ixfla; Ndú; flf¾'

m%uqL ( dominant ) idOlh bx.S%is lemsg,a wl=rlska o" ks,Sk  ( recessive )

idOlh bx.S%is isïm,a wl=rlska o olajkq ,efí'  fï wkqj Wi ,laIKh i|yd

T o" ñá ,laIKh i|yd t o Ndú; flf¾'  iEu m%fõKsl ,laIKhla i|yd u

idOl hq.,la we;s ksid

kquqyqï Wi Ydlh"  TT  f,i o
kquqyqï ñá Ydlh"   tt  f,i o

ñá ,laIKh ks,Sk j we;s Wi Ydlh Tt f,i o ±laúh yels h'

fuu ixfla; fhdodf.k f.j;= uE Ydlfha Wi ×  ñá taldx. uqyqul §

,laIK m%fõ‚.; jk wdldrh fufia ±laúh yels h' ^4'14 rEmh&

mqIam j¾Kh oï  ×   iqÿ oï oï iqÿ 3 ( 1

705 224

îc j¾Kh  ly ×   fld< ly ly  fld< 3 ( 1

6022 2001

îcj, yevh rjqï × yels¿Kq rjqï rjqï yels¿Kq 3 ( 1

5474 1850

lr,aj, j¾Kh fld< ×  ly   fld< fld< ly 3 ( 1

428 152

lr,aj, yevh msreKq × yels¿Kq  msreKq msreKq yels¿Kq 3 ( 1

882 299

mqIam msysàu wlaISh × w.%ia: wlaISh wlaISh w.%ia: 3 ( 1

652 207

Ydlfha Wi Wi × ñá Wi Wi ñá 3 ( 1

787 277

 ,laIKh   uqyqu    mrïmrdj  m%uqL    ks,Sk

wdikak

wkqmd;h

     F
1

          F
2
 mrïmrdj

4'1 j.=j - fukav,af.a mÍlaIKj, m%;sM,
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4'4 rEmh - f.j;= uE Ydlfha taldx. m%fõKsh

 mejreu 1

² f.j;= uE Ydlfha fjk;a m%;súreoaO ,laIK hq.,la f;dard .kak'

ta i|yd 4'1 j.=j Wojq lr .kak'

² kquqyqï m%uqL ,laIKh iys; Ydlh yd kquqyqï ks,Sk ,laIKh iys;

Ydlh iqÿiq ixfla;j,ska olajkak'

² taldx. uqyqul ,laIK m%fõKs.; jk rgdj igykla uÕska olajkak'

wdfõKsl ,laIK ms<sn| cdk ixl,amh

Ôùkaf.a ,laIK ;SrKh jkafka hï wxY=uh idOl úfYaIhlska nj

fukav,af.a woyi úh' fuu idOl cklhskaf.ka cks;hkag .uka lrkafka

ia;S% yd mqreI ckaudKq uÕsks' Ôùkaf.a ckaudKq iE§fï § wxY=uh idOl fol

fjka ù fjka fjka jYfhka ckaudKqj,g .uka lrk nj Tyq i|yka lf<a h'

fukav,a úiska y÷kd.;a wxY=uh idOl cdk (genes) hkqfjka miqj kï

lrk ,§' wdfõKsl ,laIK ms<sn| cdk ixl,amh myod §fï § m%uqL ,laIKh

f.k hk cdkh bx.S%is lemsg,a wl=rlska o" ks,Sk ,laIKh f.k hk cdkh

tys isïm,a wl=frka o ±laúh yels nj Tn ±kgu;a okS'

lsishï ,laIKhla i|yd jQ cdk fol iudk kï tu Ôúhd" tu ,laIKhg

iuhq.aul (homozygous) fõ' ke;fyd;a tu Ôúhd iuhq.aul cdk iys; hhs

lshkq ,efí'

hï ,laIKhlg wod< cdk hq., wiudk kï tu Ôúhd tu ,laIKh

i|yd úIuhq.aul (heterozygous) fõ' ke;fyd;a tu Ôúhd úIuhq.aul cdk

iys; hehs lshkq ,efí' jgl=re îc we;s lrk cdkh R iy /<s iys; îc we;s

lrk cdkh r kï"

iuhq.aul cdk iys; Ôúhd         RR fyda rr iy

úIuhq.aul cdk iys; Ôúhd              Rr fõ'

kquqyqï Wi Ydl kquqyqï ñá Ydl

ckaudKq

mrïmrdj

mrïmrdj

ckaudKq

mrïmrdj

P
1

F
1

F
1

F
2

Wi Wi Wi Wi kquqyqï Wi fouqyqï Wi fouqyqï Wi kquyqï ñá

TT tt

T T t t

Tt Tt Tt Tt TT

Tt Tt

T t T t

Tt Tt tt

100% 3 : 1
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lsishï ,laIKhla i|yd jQ cdk hq., olajk m%ldYh tu Ôúhdf.a cdk

iólrKh fõ'            ksoiqka(- RR, rr, Rr

Ôúhl=f.a ndysr jYfhka m%ldY jk ,laIKh rEmdkqo¾Yh (Phenotype)

f,i ye|skafõ' tu ,laIKh ;SrKh lsÍu i|yd Ôúhd ;=< we;s cdk ixhq;sh

tu Ôúhdf.a m%fõKso¾Yh (genotype) f,i o ye¢kafõ'

jgl=re nj hs' tys m%fõKso¾Yh Rr h' jgl=re îc iys; iuhq.aul f.j;=

uE Ydlfha rEmdkq o¾Yh îcj, jgl=re nj hs' tys m%fõKso¾Yh RR h' /<s

jegqKq îc iys; iuhq.aul f.j;= uE Ydlfha rEmdkqo¾Yh îcj, /<s jegqKq

nj hs' tys m%fõKs o¾Yh rr h'

cdk ms<sn| kQ;k ixl,amh'
mrïmrdfjka mrïmrdjg ,laIK wdfõKsl jkafka j¾Kfoayj, (chro-

mosomes) wvx.= DNA ^äTlaisrhsfndakshqlaf,hsla weisâ& kï jQ uyd wKq u.ska

nj fidhd f.k we;' DNA wKqjla hkq olaIsKdj¾; j weUreKq odu 2 lska

iukaú; jQ oaú;aj - fy,slaiSh jHqyhls ̂ 4'15 rEmh&' fy,slaisfha fomi jQ fmdgj,a

fol iSks yd fmdiafmaÜ ldKavj,ska iukaú; fõ' DNA wKqfõ oaú;aj fy,slaiSh

wdlD;sh y÷kajd ÿkafka fjdÜika yd ls%la hk úoHd{hska fofokd h' DNA

wKqfõ fmdgj,a fol hd ù we;af;a G - C , A - T hk NIau ixfhdackhka folla

uÕsks'

A - weäkSka NIauh

T - ;hsóka NIauh

C - ihsfgdiSka NIauh

G - .=jekSka NIauh

fuu NIau hq., úúO wkqms<sfj,g

msysgd we;' Ôùkaf.a ,laIK ks¾Kh

flfrkafka NI au h q., m sy sgk

wkqms<sfj< wkqj h' cdkhla hkq hï

,CIKhla i|yd j. lshkakd jQ

DNA wKqjl msysá ksYaÑ; NIau

wkqms<sfj<hs'

j¾Kfoay uÕska isÿ jk ,laIK iïfm%aIKh'

Ôùkaf.a ,laIK bÈß mrïmrdjg iïfm%aIKh flfrk cdk msysgd we;af;a

j¾Kfoay u; h' j¾Kfoayhla f,i ilia ùfï § DNA wKqjla oÕr .eiS weysÍ

we;s w;r DNA wKqj u; cdk msysgd we;'

hï Ôù úfYaIhl kHIaáfha msysá j¾Kfoay ixLHdj ksh; fõ' my; olajd

we;af;a úúO Ôùka ;=< ±lsh yels j¾Kfoay ixLHdjka h'

4'15 rEmh

DNA wKqjl oaú;aj fy,slaiSh wdlD;sh

iSks ldKav

fmdiafmaÜ ldKav

NIau
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j¾Kfoayhl m%udKh" yevh jeks rEmSh

,laIK wkqj j¾Kfoay hq., jYfhka

msysghs' ñka meyeÈ,s jkafka ffi,fha

iEu j¾K foayhlg u wkqrEm jQ ;j;a

j¾Kfoayhla mj;sk nj hs' fufia

tlsfklg iudk j¾Kfoay iucd;

(homologous) j¾K foay f,i ye¢kafõ'

W!Kk úNdckfha tla wjia:djl §

hq., jYfhka ilia jkafka fuu iu

cd; j¾Kfoay hq., h'

                4'2 j.=j

iucd; j¾Kfoay hq.,lska tla j¾K foayhla u; hïlsis cdkhla msysgk

ia:dkhg wkqrEm ia:dkfha wfkla j¾Kfoayh u; tu cdkfha u msgm;la

msysghs' fuu cdk iEuúgu i¾j iu fkd fõ' tlsfklg fjkia cdk o msysghs'

iucd; j¾Kfoay hq., u; iudk iucd; j¾Kfoay hq., u; tlsfklg

cdk folla mssysgd we;s wkaou fjkia cdk folla msysgd we;s wkaou

4'16 rEmh - iucd; j¾Kfoay hq.,j, cdk msysgk wdldr

,sx. ks¾Kh isÿ jk wkaou

Tfí .eyekq nj fyda msßñ nj fyda ;SrKh jQfha flfia ± hs Tn flÈkl

fyda is;d ne¨jd o@ orejl=f.a .eyekq - msßñ nj ;SrKh lsÍfï yelshdj we;af;a

.eyekshg hehs w;S;fha § úYajdi lrk ,§' th idjoH nj ,sx. kS¾Kh jk

wdldrh bf.kSfuka miq j Tng jegfykq we;'

ñksidf.a foay ffi,hl kHIaáfha j¾Kfoay hq.,a 23 la we;s nj Tn

±kgu;a Wf.k we;' ^iEu j¾Kfoayhlau tlsfklg neÿkq j¾K foaydxY

follska hqla;h'& fï w;ßka j¾Kfoay hq.,;a ,sx. j¾Kfoay (sex chromosomes)

f,i ye¢kafõ' ia;S%kaf.a ,sx. j¾Kfoay hq.,g wh;a j¾Kfoay jHqyfhka yd

yevfhka tl iudk h' tajd X j¾Kfoay f,i ye¢kafõ' msßñkaf.a ,sx. j¾Kfoay

fol tlsfklg fjkia h' tajd X yd Y j¾Kfoay f,i ye¢kafõ' Y j¾Kfoayh

X j¾Kfoayhg jvd l=vd h' msßñkaf.a X j¾Kfoayh ia;S%kaf.a X j¾Kfoayhg

iudk h'

Ôúhd j¾Kfoay

ixLHdj

ñksid 46

Ñïmkaishd 48

wYajhd 33

Bflda,hs nelaàßhd 01

(Escherichia coli)

f.j;= uE 14

ù 24

nvbßÕ= 20

P P p p P p
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4'17 rEmh - ia;s%hlf.a w,sx. j¾Kfoay 4'18 rEmh - msßñhl=f.a w,sx j¾Kfoay

hq.,a 22 yd 23 jk ,sx. j¾Kfoay hq., hq.,a 22 yd 23jk ,sx. j¾Kfoay hq.,

ia;S% ckaudKq we;s jkafka äïn ud;D ffi,j,ska nj;a" mqreI ckaudkq we;s

jkafka Y=l%dKq ud;D ffi,j,ska nj;a Tn Wf.k we;' ckaudKq iE§fï §

,sx.sl j¾K foay hq., fjka fõ' fï ksid Y+l%dKqjl fyda äïnhl fyda idudkH

j¾Kfoay 22g wu;r j ,sx. j¾Kfoay ;sìh yelafla tlla muKs' tkï X

j¾Kfoayh fyda Y j¾Kfoayh muKs'

äïnhl X ,sx. j¾Kfoayhla muKla o Y=l%dKqjl X ,sx. j¾Kfoayh fyda

Y ,sx. j¾Kfoayhla muKla o msysghs'

fï wkqj Y=l%dKq foj¾.hla we;'

1' X j¾Kfoayh iys; Y=l%dKq

2' Y j¾Kfoayh iys; Y=l%dKq

äïnhla" Y=l%dKqjla uÕska ixfiapkh jQ úg we;s jk hqla;dKql kHIaáfha

X ,sx. j¾Kfoay 2la fyda X ,sx. j¾Kfoayhla iuÕ Y ,sx. j¾Kfoayhla

msysghs'

X j¾Kfoay folla mj;sk úg .eyeKq orefjl= o" X yd Y j¾Kfoayh

ne.ska mj;sk úg msßñ orejl= o we;s fõ' fï wkqj msßñ orejl= ìys ùug wjYH

idOl ,efnkafka mshdf.ka nj meyeÈ,s h' ,sx. j¾K foay muKla olajk

my; igykska ,sx.h ks¾Kh jk wdldrh y÷kd .kak'

mejreu 2

.eyekq cks;hska ixLHdj" msßñ

cklhska ixLHdjg olajk wkqmd;h"

1 ( 1ls' tu wkqmd;h rgl ck.yk

ixhq;sh flfrys we;s lrk n,mEu

l=ula úh yels o@ fï iïnkaO j o;a;

/ia lr Tfí .=re;=ud iuÕ idlÉPd

lrkak'

4'19 rEmh -

,sx. ks¾Kh jk wdldrh

,sx. j¾Kfoay ,sx. j¾Kfoay
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m%fõKs úoHdj ñksidg jeo.;a jk wdldr

wdfõKsl ,laIK fukav,Sh rgdj,ska wm.ukh ù we;s wjia:d
mrïmrdfjka mrïmrdjg ,laIK wdfõ‚.; ùfï § fukav,Sh rgdj,ska

wm.ukh jk wjia:d wmg yuq fõ'

•  cdk m%;snoaOh (gene linkage)

•  wiïmQ¾K m%uqL;dj (incomplete dominance)   yd

•  úlD;s (mutations) tjeks wjia:d 3ls'

1' cdk m%;snoaOh

tAldx. uqyqul § F2
 
mrïmrdfõ we;s jk rEmdkqo¾Y 3 ( 1wkqmd;fhka mj;sk

nj Tn bf.k f.k we;'

4'20 rEmh - ckaudKq iE§fï §

       cdk úhqla; ùu

hï lsis ,CIKhla ;SrKh lrk cdk

hq.,hla msysgkafka iucd; j¾Kfoayj,

wkqrEm ia:dkj, h' ckaudkq iE§fï § fuu

cdk iajdëk j úhqla; jk nj ^fjka jk

nj& fukav,af.a mÍlaIKj,ska meyeÈ,s úh'

^4'20 - rEmh&'

iuyr wjia:dj, § fukav,af.a wkqmd;hkag fjkia jQ m%;sM, ,efnk

nj miq j lrk ,o mÍlaIKj, § fmkS .sfha h' Bg fya;=j cdkj,g iajdëk

j úhqla; ùug we;s fkd yelshdj nj fuda¾.ka kue;s úoHd{hdf.a mÍlaIKj,ska

;yjqre úh' Bg fya;=j iajdëkj úhqla; úh fkd yels wdldrhg " cdk tl u

j¾Kfoayhl m%;snoaO j mej;Su hs'

fv%dfidms,d m,;=re ueiaidf.a YÍr j¾Kh yd

mshdm;aj, yevh hk ,CIK wdfõ‚l ùu

ms<sn| mÍlaIKhl § wkfmaCIs; rEmdKqo¾Y

wkqmd; ,enqfKa cdk m%;snoaOh ksid h' m,;=re

ueiaidf.a by; ,CIK fol ksrEmKh lrk

m%uqL yd ks,Sk cdk fufia h'

tlu j¾Kfoayh u; cdk

2la fyda Bg jeä .Kkla

tAldnoaO j mj;sk úg tu

cdk m%;snoaO cdk f,i

ye¢kafõ'

4'21 rEmh - fv%dfidms,df.a

m%;snoaO cdk

ckaudKq

T T tt

wjYsIaG ^ l & ks,Sk ,CIKh'

w¿ ^ G & - m%uqL ,CIKh'
foay j¾Kh

mshdm;a yevh
È. ^ L & - m%uqL ,CIKh'

l¿ ^ g & - ks,Sk ,CIKh'

G      g

L       l
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´kE u Ôúhl=f.a j¾Kfoay u; fujeks m%;snoaO cdk úYd, ixLHdjla ;sìh

yels h'

2 wiïmQ¾K m%uqL;dj

we;eï wjia:dj, § tla mriamr ,laIK

hq.,lska tu ,laIK folu m%uqL fkd jk

wjia:d we;' iakemav%e.ka yd fykaÈßlald ^

Mirabilis jalapa & hk Ydl Bg ksoiqka fõ' r;=

yd iqÿ u,a iys; fykaÈßlald m%fNao fol w;r

uqyqulska ,efnk F
1  
mrïmrdfõ Ydl ish,a, u

w;rueÈ ,d frdai mdglska hq;a mqIam ksmojhs' F
1

mrïmrdfõ Ydl w;r iajmrd.kfhka ,efnk

F
2  
mrïmrdfõ§ r;=" frdai" iqÿ hk rEmdkqo¾Y 1

( 2 ( 1 hk wkqmd;hg ,efí ^4'22 rEmh&'

m%;snoaO cdk msysgk úg tAjd úhqla; fkd ù tla j wdfõ‚l fõ'

• fukav,af.a meyeÈ,s lsÍï wkqj m%uqL

cdkh u`.ska ks,Sk cdkh hgm;a jk kuq;a

fuys § tfia isÿ ù ke;'

• úIufhda.S Ydl m%uqL yd ks,Sk hk

,laIK folg u w;rueÈ j¾Khla jk

frdai mdg ,nd f.k we;'

• F
2  
mrïmrdfõ § wfmalaIs; 3 ( 1

wkqmd;hg jvd fjkia w.hla ,eî we;'

fï ;;a;ajhg fya;=j" m%uqL cdkh

u`.ska ks,Sk cdkh iïmQ¾Kfhka u

hgm;a fkd ùu hs' fuys § m%uqL cdkh

wiïmQ¾K m%uqL;djla fmkajhs'

mejreu 3

kquqyqï iqÿ yd r;= fykaÈßlald

u,a iys; Ydl lsysmhla f;dard

f.k mqIam tlsfkl w;r

mrd.Kh isÿ lrkak' îc

yg.;a miq tAjd isgqjd ,efnk

Ydlj,ska yg .kakd mqIamj,

j¾Kh ksÍlaIKh lrkak'

m%;sM, Tfí .=re;=ud iu`.

idlÉPd lrkak'

3' úlD;s

yeu cdkhla u we;s jkafka fmr ;snQ cdkhl msgm;la jYfhks' tu ksid

yeu cdkhla u ujq cdkhg iudk h' tfy;a iuyr úg ujq cdkhg jvd fjkia

jQ ÿys;D cdk we;s fõ' fujeks cdk we;s ùu cdk úlD;s ùu hkqfjka ye¢kafõ'

we;eï úlD;s ndysr n,mEulska f;dr j iajhxisoaO f,i we;s fõ' úlsrKj,g

Ndckh ùu fyda ridhksl øjH ksid o úlD;s we;s fõ'  fuys § isÿ jkafka

j¾Kfoayj, fyda cdkj, fyda fjkialï we;s ùu h' idudkH l%shdldÍ;ajfhka

hq;a cdkhl úlD;shla isÿ ùu ksid fndfyda úg th ks,Sk ;;a;ajhg m;a fõ'

cdk úlD;s ùu ksid Ôù .ykj, idudkH Ôùkg jvd fjkia rEmdkqo¾Yhla

we;s Ôùyq ìys fj;s' we<snj cdk úlD;s ùfuka we;s jk widudkH;djls'

4'22 rEmh - fykaÈßlald

Ydlfha wiïmQ¾K m%uqL;dj

F
2

F
1
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^w&  we<snj

ifuys iajdNdúl j¾Kh we;s ùug

n,mdk j¾Klh ksmoùug uQ,sl jk cdkfha

we;s jk úlD;shla ksid th ks,Sk ;;a;ajhg

m;a ùfuka iu" ysifla iy weismsydgq

widudkH f,i iqÿ j¾Khla .ekSu we<snfõ

,laIKh hs' we<snj ̂ albinism& we;sjkafka tu

ks,Sk cdkh i|yd iufhda.S mqoa.,hska ;=<

muK h' we<s ñksiqka fukau we<s i;=ka o

^albino& yuq fõ' ^4'23 rEmh&

2 oEle;s ffi, rla;ySk;djh (sickle cell anaemia)

fuu frda.fhka fmf<k whf.a r;=

reêrdKq oEle;s yevhla .kS ̂ 4'24 rEmh&'

fuu r;= reêrdKqj,g idudkH r;=

reêrdKqj,g fuka Tlaiscka m%udKhla

f.k hd fkdyels ksid frda.shd Tlaiscka

ySk;djfhka fmf<a' fï ;;a;ajh hgf;a

mglj,g Tlaiscka ,nd§ug yDoh yd

ma,Sydj r;= reêrdKq ì| ±óug wêl f,i

l%shdlsÍfuka fï wh fndfyda úg ,sx.sl

mßK;shg;a fmr u ñh h;s'

ó <Õg wms ,sx. m%;snoaO ks,Sk cdk ksid we;s jk frda.S ;;a;ajhla

i,ld n,uq'

ñksiqka w;r olakg ,efnk wdfõKsl frda.

j¾Kfoay ;=< wvx.= úúO cdkj, we;s ù ;sfnk úlD;s ksid úúO frda.S

;;a;ajhka we;s fõ' fuu frda. ;;a;ajhka wdfõ‚l fõ' fujeks úlD;s" w,sx.

j¾Kfoayj, fuka u ,sx. j¾Kfoayj, o we;s úh yels h' ,sx. j¾Kfoayj,g

m%;snoaO jQ ks,Sk cdk ksid u;= jk frda.S ;;a;aj ,sx. m%;snoaO ,laIK f,i

ye¢kafõ' wms uq,ska u w,sx. j¾K foayj, we;s jk úlD;s ksid yg .kakd

nyq, frda.S ;;a;ajhka lsysmhla .ek fidhd n,uq'

1' ;e,iSñhdj (Thalassaemia)

reêrfha Tlaiscka mßjykh flfrk jdylh jk ysfud.af,dìka kue;s

fm%daàkh ksmoùfï yelshdj wvd, ùu ;e,iSñhdj f,i ye¢kafõ' fuh we;s

jkafka ysfud.af,dìka ksIamdokh g n,mdk cdkh úlD;s ùfuks' widudkH

ysfud.af,dîka iys; r;= reêrdKq blaukska úkdY fõ' tA ksid kSrla;sh ;e,iSñhd

frda.Ska ;=< olakg ,efnk m%Odk ,laIKh hs'

4'23 rEmh - we,s kfhla yd we,s

j÷frla'

4'24 rEmh - idudkH r;= reêrdkq

yd oEle;s yeve;s r;= reêrdKq
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1' r;= - fld< j¾KdkaO;dj - (colour blindness)

fuh ñksidf.a nyq,;u ,sx. m%;snoaO frda.h hs' r;= meyeh" fld< meyefhka

fjka lr y÷kd .ekSfï wmyiq;dj fuu frda.fha ,laIKh hs' fuh jeämqr u

je<f|kafka msßñkag h' .eyekqkag je<f|kafka b;d l,d;=rlsks' fuu frda.

;;a;ajh we;s jkafka X  j¾K foayfha msysgd we;s ks,Sk cdkhla ksid h'

ldka;djla j¾KdkaO;djh fmkajkafka ks,Sk cdk h X j¾Kfoay fofla u

we;s úg h' tfy;a msßñhl= X j¾Kfoayfha muKla ks,Sk ,laIKh we;s úg jqj

o j¾KdkaO;djfhka fmf<a'
mshl=f.a X  j¾Kfoayh ,efnkafka ÿjlg muKs' ujf.a X  j¾Kfoay

hq.f,ka tlla .eyekq msßñ yeu orejl=g u ,efí' tu ksid ldka;djl

j¾KdkaO;dfjka fm¿fKd;a weh idudkH ñksil= iuÕ újdy jqj o wef.a

msßñ orejka ish¨ fokd u j¾KdkaO;djfhka fmf<;s'

4'25 rEmh - j¾KdkaO;dj m%fõKs.;

jk wdldrh

• .eyekq orejka ish¨ fokdu

idudkH wh fj;;a" ks,Sk cdkh we;s

ksid Tjqyq jdylhka f,i l%shd lr;s'

• ÿjlg j¾KdkaO;djh ,eîug

uj;a mshd;a fofokd u j¾KdkaO wh

fyda jdyl ujl yd j¾K wkaO mshl=

úh hq;= h'

c - j¾KdkaO;djhg fya;= jk

ks,Sk cdkh'

C  - wÞ< cdkfha m%uqL cdkh'

2' ySfudmS,shdj' (Haemophilia)

;==jd,hla isÿ jQ úg msg;g tk reêrh leá .eiSu w;HjYH h'

ySfudmS,shdfjka fmf<k mqoa.,hkaf.a reêrh msg;g meñ‚ úg leá fkd.efik

ksid l=vd ;=jd,hla isÿ jQ úg mjd wêl f,i reêrh .,d f.dia urKh isÿ

ùug bv we;' ySfudmS,shdj we;s jkafka ,sx. m%;snoaO ks,Sk cdkhla ksid h'

fuh msßñka w;r nyq, frda. ;;a;ajhls' fuu frda.h o mrïmrdfjka mrïmrdjg

f.k hkq ,nkafka .eyekq jdylhska u`.sks'

by; ±lajQ m%fõKsl wdndO

ia;S%kag we;s ùug we;s yelshdj

b;d wvq jqj;a" ióm {d;Ska

w;r we;s jk újdyj,ska

WmÈk .eyekq orejka tu

frda.dndOj,g f.dÿre ùfï

jeä bvla we;' 4'26 rEmh - ySfud*S,shdj m%fõKs.; jk wdldrh

h  -  ySfud*S,shdjg fya;= jk ks,Sk cdkh

H  -  wÞ< cdkfha m%uqL cdkh

ksfrda.s

.eyeKsh

ksfrda.s

msßñhd

jdyl

.eyeKsh

frda.s

msßñhd

jdyl

.eyeKsh

ksfrda.s

msßñhd

frda.s

.eyeKsh

ksfrda.s

msßñhd

idudkH

.eyeKq ^ jdyl &

frda.s

msßñhd
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wdfõKsh ms<sn| ±kqu ñksidg jeo.;a jk wdldr'

wo wm Ndú; lrk iEu t<j¿ m%fNaohla u l,lg by; § jkdka;rj,

yg.;a j,a o¾Y fõ' ck.yk j¾Okh;a iu`. u Ydl wNsckkh u`.ska tAjd

jeä ÈhqKq l< m%fNao njg m;a lr.ekSug ñksid iu;a úh'

fjf<f|fmd<lg  f.dvjÈk Tn úYd, M, iys; ;lald,s" lrú," ud¿ñßia"

jegfld¿" mf;da," oU, jeks t<j¿ j¾. yd m,;=re j¾. ±lSfuka  úiauhg

m;a jkq ksiel h' tu t<j¿ yd m<;=rej, j,a o¾Yhkaf.a (wild types ) M,;a

Tng ±l .ekSug ,enqKfyd;a fï fjki jvd;a fyd¢ka meyeÈ,s jkq we;'

4'27 rEmh

fjf<|fmd<l § ±lsh yels jeä ÈhqKq l< t<j`: yd m,;=re'

  4'28 rEmh

jeä ÈhqKq l<" îc rys; kdrx

wdfõKsh ms<sn| ±kqu Ndú; fldg lD;%su wNsckkfhka ^uqyqï lsÍfuka&

jeä ÈhqKq l< t<j¿" m,;=re" OdkH yd udI fnda. ñksidf.a wdydrhg nyq, j

tla ù we;' flá l,lska jeä M,odjla fok" úYd, m%udKfha M, ksmojk"

m,sfndaOlj,g yd È,Sr jeks wdidokj,g Tfrd;a;= fok" weisÍug myiq wdydr

fnda. lD;%su wNsckkfhka ilia lr .ekSug ñksid iu;a fkdjQjd kï jeä

jk ck.ykhg ;rula ÿrg fyda wdydr wjYH;d imqrd .ekSu isyskhla muKla

jkq we;'

u,a j.dfõ § o kj j¾Khkaf.ka hq;a l,a ;nd .; yels weisÍug myiq

m%fNao jeä ÈhqKq lr we;af;a lD;%su wNsckkh u`.sks'

mejreu 4

 •  t<j¿" m,;=re wdÈh úl=Kk

    fjf<| i,lg f.dia jeä ÈhqKq

     l< M, y÷kd .kak'

 •  tajdfha we;s iqúfYaI ,laIK

    y÷kd f.k ^kso(- îc rys; nj"

    udxi, nj& jd¾;d lrkak'
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jeä M,odjla fuka u fjk;a hym;a ,laIK iys; fmd,a m%fNao o .ïñßia"

l=re÷ jeks iq¿ wmkhk fnda. o jeä ÈhqKq lr .ekSug yelshdj ,eî we;af;a

m%fõKs úoHdfjka ,enqKq ±kqu yd wjfndaOh ksid h' ñksid tu lafIa;%fhys

meñ‚ È.= .ufka wdrïNlhd úoHd{ fukav,a nj lD;{;d mQ¾jl j i|yka

l< hq;= h'

lD;%su wNsckkh u`.ska isÿ jQ wjdis

lD;%su wNsckkh u`.ska ksIamdok lafIa;%hg lrk ,o fiajdj ke;fyd;a

ñksidg isÿ l< fiajdj iq¿mgq fkd fõ' tfia jqj o" fï ksid lsishï Ôù

úfYaIhl uq,ska meje;s cdk iïmQ¾Kfhka ke;s ù hEug bv ;sîu Ôj f,dalfha

iajdNdúl meje;aug wNsfhda.hla

jkq we;' kj Ôù úfYaI we;s úh

hq;af;a iajdNdúl jrKh u`.sks'

tfia jqj o lD;%su j ñksid úiska

lrkq ,nk wNsckk l%shdj,sh Bg

yd;amiskau mgyeks h' tu ksid

Ôùka jeä ÈhqKq lsÍug ñksid úiska

lr we;s ueÈy;a ùu mßKdu

l%shdj,shg o mgyeks h'

wE; w;S;fha isg u f.dùka yd

i;=ka we;s lrkakka" f;dard .;a Ydl fuka

u i;=ka uqyqï lsÍu u`.ska m%fhdackj;a

,laIK jeä ÈhqKq lr .;a njg idlaIs

we;' tfia jqj o m%fõKsh ms<sn| isoaOdka;

±k .ekSfuka miq jvd hym;a ,laIK

iys; Ydl yd i;=ka ìys lr .ekSu

;dlaIKhla njg m;a úh' uq,ska u fuh

Ndú; jQfha wfußldfõ ;sßÕ= jjkakka

w;r h' m,sfndaOj,g Tfrd;a;= fok jeä

wiajekakla fok ;sßÕ= j¾. fidhdf.k

tAjd jHdma; lsÍu ksid uq¿ rfÜ u

wd¾Ólh ÈhqKq úh' j¾;udk YS% ,xldfõ o fnda. m¾fhaIK uOHia:dk yd

wNsckk uOHia:dkj,ska fuu lafIa;%fha ,nd we;s ÈhqKqj iq¿mgq fkd fõ'

Tn okakjd o@

jeä uia m%udKhla ,nd fok

.jhka" neg¿jka" t¿jka yd

l=l=<ka o" jeä lsß m%udKhla ,nd

fok lsßfokqka o .=Kd;aul núka

jeä ì;a;r ,nd fok lsls<shka o

ixj¾Okh lr .ekSug ñksid

iu;a ù we;af;a lD;s%u wNsckkh

uÕsks'

mejreu 5

YS% ,xldfõ wNsckk yd m¾fhaIK

uOHia:dk uÕska jeä ÈhqKq lr we;s'

I ù m%fNao folla yd tajdfha we;s

iqúfYaI ,laIKhla ne.ska o"

II ñßia m%fNaohla yd tys we;s

iqúfYaI ,laIKhla o"

III .ia,nq m%fNaohla yd tys we;s

iqúfYaI ,laIKhla o"

IV lD;su wNsckkfhka jeä ÈhqKq

lrk ,o fjk;a fnda. j¾.

ms<sn|j o fidhd n,d fmd;a

msxpla ilia lrkak'
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 4' 2 ffcj mßKduh

Ôjfha wdrïNh ms<sn| úúO u;jdo

mDÓúh u; Ôjh we;s jQfha flfia o@ j¾;udkfha wm olsk Ôùka

Tjqkaf.a ish¨ fjkialï iys; j lsisjl= úiska ujk ,oafoa o @ jeks .eg¨ Tng

we;s jkakg we;' fï ms<sn| j úúO u;jdo rdYshla bÈßm;a úh'

uq,skau bÈßm;a jQfha ueùï jdoh hs' (Special Theory of Creation) fuu

jdohg wkqj úYajh we;=¿ ish¨ u jia;+ka yd Ôùka ±ka mj;sk wdldrfhka i¾j

n,Odßhl= úiska ujkq ,eî h' idlaIs fkdue;s ùu ksid fï u;h úoHd{hkaf.a

wjOdkhg ,la fkd ù h'

wÔj øjHj,ska iajhx isoaO j cSùka ìys jQ nj iajhxisoaO ckk jdoh

(Theory of  Spontaneous Generation) u`.ska bÈßm;a jQ woyi hs' úoHd{hska úiska

mÍlaIKd;aul o;a; Wmfhda.S lrf.k fuu u;h o m%;slafIam lrk ,§'

cSjh wNHjldYfha isg meñKs njg o u;hla bosrsm;a úh' j¾;udk fha

we;eï úoHd{fhda o fï u;h or;s' fuh meyeÈ,s lsÍug Tjqyq úúO l,ams;

bÈßm;a lr;s' mDÒúh u; uq,ska u ir, Ôùka yg f.k j¾;udk ;;a;ajh

olajd mßKduh jQ njg jdohla B<Õg bÈßm;a úh' fuu u;h mÍlaIKd;aul

o;a; u`.ska o meyeÈ,s lr we;s w;r úoHd{hska úiska o ms<s.kq ,nk u;h hs'

ffcj mßKduh ^Evolution of organisms& isÿ jQ wdldrh meyeÈ,s lsÍu i|yd o

úúO u;jdo bÈßm;a úh'  ta w;ßka m%lg jdo folls'

1'  jyr - wjyr jdoh (Theory of use and disuse)

mßirfha isÿ jk fjkia lï ksid Ôùka

;=, o fjkialï we;s jk nj;a tu fjkialï"

Ndú;hg .ekSu fyda fkd.ekSu wkqj ;jÿrg;a

j¾Okh ùu fyda wNdjhg hEu isÿ jk nj;a ðka

nemaáia ,eudla úiska bÈßm;a lrk ,o fuu

jdofhka lsh fõ' Ôú; ld,h ;=,§ we;s lr.;a

tjeks ,laIK bÈß mrïmrdj,g o iïfm%aIKh

jk nj Tyq m%ldY lf<ah' ðrd*A f.a fn,a, Èla

jQ wdldrh;a ydjdf.a lka Èla jQ wdldrh;a Tyq fï wkqj ú.%y lf<a h'

2'    iajdNdúl jrK jdoh  (Theory of Natural Selection)

ffcj mßKduh (Evolution of  organisms) ms<sn| m%n, u jdoh jk

iajdNdúl jrK jdoh bÈßm;a lf<a pd,aia vdúka kue;s úoHd{hd h ^4'29

rEmh&' Tyq meismsla id.rfha msysá .e,mf.daia ¥m;aj,g f.dia tajdfha isá Ôù

úfYaI ms<sn| j wOHhkhl fhÿfKa h' tu ¥m;a úúO mßir ;;a;ajhkag yev

.eiqKq Ôùka /ilf.a jdiia:dkh úh' úúO Ôj wdo¾Y o fmdis, ^fossils&

rdYshla o tl;= lr.;a Tyq l%s'j' 1859 § iajdNdúl jrK jdoh bÈßm;a lf<a h'

mejreu 6

jyr wjyr jdoh wkqj

ðrdma f.a fn,a, Èla jQ

wdldrh fidhd n,kak'

fï i|yd ffcj

mßKduh m s< sn|j

,shejqkq uQ,dY% mßyrKh

lrkak'
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Tn okakjd o@

fmdis, f,i ye¢kafjkafka wE;

w;S;fha isá úúO Ôùka b;sß lr .sh

iajdNdúl igyka h' fmdis, úúO wdldr

fõ' iïmQ¾K Ôúhd u ixrlaIKh jQ fmdis,"

Ydl ÿïu, ;=< ixrlaIKh jQ Ôùka" wjidÈ;

mdxY= ia;rj, ;ekam;a jQ weg lene,s o;a

wdÈh yd mdIdK ;Ügq ;=< ;ekam;a jQ Ôùka

ld,hdf.a wejEfuka Èrdm;a ù ta fjkqjg

tu ia:dkfha iEfok wÉpq" uv u; igyka

jQ merKs Ôùkaf.a md igyka jeks wjia:d

fmdis, yuqjk wdldr lSmhls'

Ty q úi sk a .e,mf.d ai a

¥m;aj, § ksÍlaIKh lrk ,o

msxÑ l=re,a,kaf.a by; ,laIK

jvd;a lemS fmks‚' Tjqka fndfyda

ÿrg iudk j qj; a fydgj,

yevfhka fndfyda ÿrg fjkia úh'

tu ,laIKh 4'31 rEmfhka

ksÍlaIKh l< yels h' tfia jQfha

¥m;aj, ;snQ wdydrj, fjkialï

ksid h'

pd,aia vdúka iajdNdúl jrK jdoh bÈßm;a

lsÍu i|yd my; i|yka ksÍlaIK Wojq lr

.;af;a h'

•   .ykj, Ôùka ixLHdj wfmalaIs;

m%udKhg jvd wvq uÜgul md,kh ùu'

•  w;S;fha úiQ iuyr Ôùka kIag ù we;s nj

   fmdis, u`.ska wkdjrKh ùu'

•  .e,mf.daia ¥m;aj, úiQ Ôùka Bg wdikak

   uydoaùmfha Ôùkag iudklï fuka u

   wiudklï  o ±laùu'

4'29 rEmh - pd,aia vdúka

4'30 rEmh - fmdis, lSmhla

4'31 rEmh

vdúka ÿgq msxÑ l=re¨ m%fNaoj,

fydgfha yevh fjkia jk

wkaou

iajdNdúl jrK jdoh bÈßm;a lrkq ,enqfõ

i;a;aj .yk iïnkaO j lrk ,o m%Odk ksÍlaIK

2la mokï lr f.k h' tajd kï"

^1& wêckkh (over production)  yd

^2& m%fNaok (variations)  we;s ùu hs'

tu ksrSlaIK weiqfrka vdúka my; i|yka

Wml,amk f.dvkeÕS h'

1
2

3 4
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^1& Ôjk meje;au i|yd ;r.hla we;s ùu'

(struggle for existence)

^2& iajdNdúl jrKh (natural selection)  yd

^3& WÑ; u Ôùka m%j¾;kh ùu (survival of the fittest) fyj;a WÑf;dakak;shla

we;s ùu'

jrKh hkq f;aÍu hs' iajdNdúl j f;aÍula isÿ flfrk iajdNdúl

jrKh l%shd;aul jk wdldrh úia;rd;aulj fidhd n,uq'

1' wêckkh

Ôùyq ;u Ôú; ld,h ;=< § w;súYd, m%udKhla cks;hska ìys lr;s' th

wê ckkh hs' Ydl" i;=ka foj¾.hgu fuh i;H fõ' ;ïm,d Ydlhla jirla

;=< îc oyia .Kkla ksmojhs' tu îc me, ù fld;rï me< yg .kakjd we;a

o@ B<Õ mrïmrdfõ § ;ïm,d îc fldmuK we;s jkjd we;a o@ f.d¿fn,af,la

jrlg ì;a;r oyia .Kkla ouhs' tajdhska fndajk f.d¿fn,a,ka kej; ì;a;r

ksmojk ;=re Ôj;a jqj fyd;a B <Õ mrïmrdfõ§ Tjqka w;súYd, ixLHdjla

ìyslrkqq we;' tfia jqj o Ydl fyda i;=ka fyda fï wdldrhg fnda fkd jk nj

vdúka fmkajd ÿkafka h' óg fya;=j Tjqka jeä fofkla úúO fya;= u; úkdY

ùfuka m%ckkh f;la Ôj;a fkd ùuhs'

3' Ôjk wjYH;d i|yd ;r.hla mej;Su'

Ôùyq ;u Ôú; ld,h ;=< § Ôj;a jk mßirh ;=< wdydr" c,h" jd;h"

bvlv jeks wjYH;d i|yd uy;a ;r.hl fhfo;s' tA w;r Ydl wdf,dalh

i|yd o ;r.hl fhfohs' fï Ôùka w;ßka m%ckkh f;la Ôj;a jkafka tu

;r.fhka ch .kakd Ôùka muKls' ;r.hg id¾:lj uqyqK Èh fkdyels Ôùyq

ñh h;s' tA wkqj ;r.h ksid .ykhl ixLHdj jeä ùu md,kh fõ'

2' m%fNaok mej;Su

m%fNaok hkq fjkialï h'

Ôúhl= f.a ,laIK ;SrKh flfrkafka

cdk u`.sks' cks;hskag ,efnk cdkj,ska

wvla ujf.ka o wfkla wv mshdf.ka o

,efnk ksid cks;hska hï m%udKhlg

cklhskaf.ka fjkia fõ' cks;hska ;=,

;j;a wdldrhlg m%fNaok we;s úh yels

h' tfia jkafka úlD;s we;s ùu  ksid h' ta

ksid Ôù .ykhl úúO m%fNaok iys; Ôùka

±lsh yels h'

4'32 rEmh - neg¿ foudmshkag Wmka

flá mdo iys; neg¿ megjd o

m%fNaokhls'
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4' WÑ; u Ôùka m%j¾;kh ùu'

Ôùka mßirh iu`. ;r. lrk úg tu mßirhg jvd;a ys;lr ,laIK

iys; m%fNaok we;s Ôùkag jeä jdishla ,efí' Tjqkaf.a cdkj, tu ,laIK

igyka ù we;' tjeks Ôùka tu mßirh ;=< b;sß fõ' tfy;a mßirhg WÑ;

,laIK fkdolajk Ôùyq j| ù h;s' mßirhg jvd;a WÑ; ,laIK olajk

Ôùkaf.a tu ,laIK cdk Tiafia B <Õ mrïmrdjg iïfm%aIKh fõ' l,a .;

jk úg tu .yKfha Ôùka jeä fofkl= mßirhg WÑ; ,laIK iys; jQjka

jkq we;' fï l%shdj,sh kej; kej; isÿ ùfuka l,la .; jk úg .yKhl

uq,a Ôùkag jvd fjkia kj m%fNao we;s úh yels h'

5' iajdNdúl jrKh

iajNdúl mßirhg WÑ; jdisodhl m%fNaok iys; Ôùka mßirh úiska

jrKh ^f;aÍu& lrkq ,nk neúka fuu l%shdj,sh iajdNdúl jrKh f,i

ye¢kafõ' tA wkqj lsishï mßirhl isáh hq;af;a l=uk Ôùka o hkak ;SrKh

lrkqfha mßirh hs'

iajdNdúl jrKh ms<sn| ksoiqka

1' Biston betularia  i,nhska iajdNdúl jrKhg Ndckh jQ wkaou

tx.,ka;fha uekafpiag¾ m%dka;fha úiQ Biston betularia kï i,n m%fNaohl

iajdNdúl jrKh óg lÈu ksoiqkls' tu i,n .ykfha i,n udÈ,s folla úh'

tA iqÿmdg mshdm;a ±rE udÈ,sh yd l¿mdg mshdm;a ±rE udÈ,sh jYfhks' ^4'33

rEmh& tx.,ka;fha ld¾ñl úma,jhg fmr Ydl l|ka u; iqÿmdg ,hslk

irejg jeã ;sìK' tu ksid ta Ydl l|ka u; iqÿ i,nhska jid isák úg Wka

úf,damSh mlaISkag meyeÈ,s j fmkqfka ke;' kuq;a

l¿ meye;s i,nhska iqÿmdg miqìula iys; tu

Ydl l|ka u; jid isák úg meyeÈ,s j fmkqKq

ksid úf,damSh mlaISkag wiq úh' tu ksid ld¾ñl

úma,jhg fmr tu i,n .ykh ;=< jeä

m%;sY;hla isáfha iqÿ i,nhska h'

miq ld,Sk j ld¾ñl úma,jh ksid we;s jQ mßir

¥IKh fya;=fjka Ydl l|ka u; jQ ,hslk úkdY

jQ w;r" ta u; ±,s ;ekam;a ù l¿ meyehg yeß‚'

tA wkqj i,n .ykh ;=< jQ fjki l=ula± hs Tng

Wml,amkh l< yels o@

mejreu 7

ld¾ñl úma,jh ksid we;s jQ mßir ¥IKh fya;= fldgf.k Biston betularia

.ykfha isÿ jQ fjki ms<sn| l,ams; we;=<;a jd¾;djla ilia lrkak' th

Tfí úoHd .=re;=ud iuÕ idlÉPd lrkak'

4'33 rEmh - l¿ i,n udÈ,sh iqqÿ

i,n udÈ,sh Biston betularia

i,n udÈ,s
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tys § l¿ meye;s Ydl l|ka u; jid isák úg iqÿ meye;s i,nhska lemS

fmfkkakg jQ w;r tA ksid Tjqyq myiqfjka úf,damShhkag f.dÿre jQy' l¿

i,nhska ;j ÿrg;a lemS fkdfmkqK ksid úf,damShhkag f.dÿre fkd ùh'

fuys m%;sM,h jQfha i,n .ykfha iqÿ i,n m%;sY;h wvq ù l¿ i,n m%;sY;h

jeä ùu hs'
     fuu fjkiaùu iajdNdúl jrK jdohg wkqj fufia meyeÈ,s l< yels h'

2' D.D.T. m%;sfrdaë uef,aßhd uÿre m%fNao we;s ùu'

1930 w. Nd.fha § Y%S ,xldj mqrd uef,aßhd frda.h me;sÍ ;sìK' fuu

frda.fha jdylhd jQfha wefkdams,ia .Kfha uÿre úfYaIhls' uÿrejka u¾Okh

i|yd D.D.T.  kï lDñkdYlh Ndú; fldg wdishdfjka uef,aßhdj uq,skqmqgd

±uQ rgla f,i YS% ,xldj f,dal fi!LH ixúOdkfha meiiqug mjd ,la úh'

D.D.T. biSu o k;r lr ouk ,§' tfy;a Bg jir 35lg miq uef,aßhd frda.h

h<s ysi Tijkakg úh' fuh isÿ jQfha flfia o@  fuys § isÿ jQfha iajdNdúl

jrKhls' th fufia ±laúh yels h'

i,nhska w;r úúO udÈ,s isàu    — ^m%fNaok&

i

wdrlaIdj imhd .ekSug ;r.hla

mej;Su    — ^meje;au i|yd ;r.h&

i

fjkia jQ mßirhg jvd;a .e,fmk    — ^WÑ; u Ôùka m%j¾;kh

l¿ meye;s i,nhskaf.a .ykh jeäùu  ùu&

mßirfha b;sß jQ DDT m%;sfrdaë ,laIKh iycfhka Wreu j ;snQ

uÿrejkaf.ka tu .ykh l%ufhka fnda jkakg úh' jir 35lg miq uef,aßhdj

W.% jQfha fuu uÿre .ykh ksid h' kej; DDT biSfuka Tjqka u¾okh lsÍug

fkd yels úh' tfia jQfha tu uÿrejka DDT m%;sfrdaë uÿrejka ùu ksid h' tu

ksid uef,aßhd u¾Okhg DDTj,g jvd m%n, lDñkdYlhla jk ue,;sfhdka

fh§ug isÿ úh'

uef,aßhd uÿre .ykh ;=< DDT

m%;sfrdaë uÿrejka o isàu —  ^m%fNaok mej;Su&

i

DDTj,ska wdrlaIdj i,id

.ekSug ;r.hla we;s ùu —  ^meje;au i|yd ;r.h&

i

fjkia jQ mßirhg ^DDT iys;

mßirhg& WÑ; ,laIK olajk —  ^WÑ; ,laIK iys;

uÿre .ykh j¾Okh ùu'      Ôùka m%j¾;kh&

^fuys § jrK ldrlh f,i l%shd lf<a D.D.T. lDñkdYlh hs'&
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4'34 rEmh - ñksia mßKduh

kj vdúka jdoh

vdúka jdoh i|yd ixfYdaOk tl;= lr kj vdúka jdoh (Neo - Darwinism)

ilid ;sfí' vdúkaf.a ld,fha cdk ms<sn| lsisÿ ±kSula fkd ;sìK' tfukau

fukav,af.a wdfõKsh ms<sn| f;dr;=re o m%ldYhg m;a j fkd ;sìK' tu ksid

vdúkag m%Odk .eg¨ folla we;s úh'

   • cSùka ;=< m%fNaok we;s jkafka flfiaoehs úoHd;aul j ú.%y lsrSug

fkd yels ùu yd

   • foujqmsh ,laIK cks;hska fj; iïfm%aIKh jk wdldrh meyeÈ,s

lsÍug fkdyels ùu tu m%Odk .eg¨ fol hs'

m%fõ‚ úoHdfjka yd wKql Ôj  úoHdfjka ,enqKq idlaIs o we;=<;afldg

kj vdúka jdoh ilia lr we;'

kj m%fNaok we;s jk wdldrh DNA wKqfõ we;s jk úlD;s wkqidrfhka

fyd¢ka meyeos,s l< yels h'

DNA wKqfõ we;s jk fjkialï ksid;a j¾Kfoayj, isÿ jk fjkia lï

ksid;a úlD;s we;s jk wdldrh Tn fuhg by; wOHhkh fldg we;'

vdúka iajdNdúl jrK jdoh bÈßm;a lrk wjia:dfõ Tyq j¾Kfoay" cdk

iy DNA  ms<sn| j ±k isáhd kï Tyq fufia i|yka lrkq we;'

“fjkia fjñka mj;sk mßirhl" mßirhg WÑ; m%fõKsl ,laIKj,ska

hq;a Ôùka muKla m%j¾;kh (survive) fõ' tfia m%j¾;kh jQ ÔùyQ Tjqkaf.a

m%fõKsl øjH tkï DNA,  cks;hskag iïfm%aIKh lr;s' È.= l,la .; jk úg

w¨;a u Ôj úfYaIhla mßKduh fõ' WÑ; cdkuh úúO;ajhkaf.ka hq;a Ôùka

È.= l,la Ôj;a jkjd muKla fkd j tu ,laIKj,ska hq;a cks;hska rdYshla o

ìys lrkq we;”'

fkdkj;sk mßKdu l%shdj,sh

Ydlj, o i;=kaf.a o mßKduh ±kqÿ isÿ

fjñka mj;S' kuq;a th wmg ksÍlaIKh l<

fkdyelafla mßKduh b;d fiñka isÿjk

l%shdj,shla ksid h' ñksid o mßKduhg Ndckh

fjñka isà' ñksia mßKduh jir 50"000l muK

isg isÿ fjñka mj;skafka hehs úoHd{fhda úYajdi

lr;s' ñksid §¾> ld,hla ;siafia jdkr udkjhdf.a isg kQ;k udkjhd olajd

mßKduh jQ wdldrh 4'34 rEmfhka Tng wjfndaO lr .; yels h'
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^w& ksjeros ms<s;=r f;darkak'

1' kquqyqï Wi Ydlhla kquqyqï ñá Ydlhla iu. fouqyqï fldg ,nd

.;a Ydlj,ska ^F
1
mrïmrdfjka& kej; Wi Ydl 3 ( ñá Ydl 1 hk

wkqmd;hg Ydl ,nd .ekSug wjYH kï wkq.ukh l< hq;af;a my;

±lafjk ljr l%uhla o @

 1' F
1  
fouqyqï  Ydl" kquqyqï Wi Ydl iu`. fouqyqï lsÍu'

 2' F
1
 fouqyqï Ydl" iaj - mrd.Khg ,la lSÍu'

 3' F
1
 fouqyqï Ydl" mr - mrd.Khg ,la lsÍu'

 4' F
1
 fouqyqï Ydl" kquqyqï ñá Ydl iu`. fouqyqï lsÍu'

2 nelaàßhd u`.ska yg .kakd frda. i|yd m%;sÔjl T!IO Ndú;

lrk úg tu m%;sÔjlj,g Tfrd;a;= fok w¨;a nelaàßhd m%fNao

we;s jk nj ksÍlaIKh lr we;' fuhg fya;= úh yelafla"

1' m%;sÔjl u`.ska nelaàßhdj, úlD;s we;s lsÍu'

2' m%;sÔjlh jrK ldrlhla f,i l%shd lsÍu'

3' m%;sÔjlj, m%n, nj wvq ùu'

^wd&
1' my; ±lafjk isÿùï w;ßka ljrla iajdNdúl jrKhg ksoiqkla

fõ o@

1' ù m%fNao folla uqyqï fldg jvd fyd| ù m%fNaohla

ksmoùu'

2' l=Uqrlg lDñkdYl fh§u ksid lDñkdYlj,g m%;sfrdaë

lDñ .ykh jeä ùu'

3' ÿUqre lSvEjkaf.a YS>% jHdma;sh ksid ù wiajkq wvq ùu'

4' w÷re miqìul jid isák iqÿ i,nhska mlaISkag f.dÿre

ùu'

2' uq,a ld,j, § fidhd.;a fmksis,ska" iafg%mafgduhsiska jeks

m%;sÔjl u`.ska fndfyda nelaàßhd frda. u¾Okh l< yels úh'

tfia jqj o l,a hEfï § tu m%;sÔjl u`.ska nelaàßhd u¾okh l<

fkd yels jQ ksid jvd m%n, w¨;a m%;sÔjl j¾. fidhd .ekSug

isÿ úh' fuu ixisoaêh iajdNdúl jrK jdoh wkqj Tn myod

fokafka flfia o@

mejreu 8

ñksid uqyqKfok mdßißl ;;a;ajhka wkqj ld,hdf.a wejEfuka we;s

fõ hehs is;sh yels wkd.; udkjhdf.a iajrEmh ms<sn| j Tfí woyia rEm

igyklska fyda jpkfhka fyda olajkak' ^bÕsh - kQ;k udkjhd" hka;%

ksid .d;% Ndú; lrkafka b;d wvqfjks' tfy;a fud<h jeämqr Ndú; lrhs'&


