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wOHCI ckrd,af.a mKsúvh

idudkH wOHdmkfha .=Kd;aulNdjh j¾Okh lsÍu i|yd cd;sl wOHdmk  

wdh;kh úiska jßka jr wjia:dkql+,j úúO mshjr .kq ,efí' wod< 

úIh i|yd iïm;a fmd;a ilia lsÍu tjka tla mshjrls'

12 iy 13 fY%AKsj, úIh ks¾foaYh iy .=re w;afmd;a u`.ska fhdað; 

bf.kqï-b.ekaùï ls%hdj,sh id¾:lj ls%hd;aul lsÍu i|yd iydh lr 

.kq msKsi fï w;sf¾l lshùï fmd; cd;sl wOHdmk wdh;kh úiska 

ilia lr we;'

fï .%ka:h u`.ska úIh ks¾foaYhg wod< úIh lreKq iemhSu Tiafiaa úIh 

ikaOdrh bf.kSug isiqkag o myiqlï ie,fikq we;'

fï fmd; iïmdokh lsÍug iïnkaO jQ cd;sl wOHdmk wdh;kfha ld¾h 

uKav,hg yd ndysr úIh úfYaI{hkag udf.a lD;{;dj m< lrñ'

wdpd¾h à'ta'wd¾'fÊ' .=Kfialr ñh

wOHlaI ckrd,a

cd;sl wOHdmk wdh;kh

uyr.u'



iv

wOHCIjrhdf.a mKsúvh

2017 j¾Ifha isg YS% ,xldfõ idudkH wOHdmk moaO;sfha w'fmd'i' ^Wiia fm<& i|yd 

;d¾lSlrKhg ,la l< kj úIhud,djla ls%hd;aul fõ' bka woyia jkafka fuf;la mej;s 

úIhud,dj hdj;ald,Sk lsÍuls'

fï ld¾hfha § w'fmd'i' ^Wiia fm<& ridhk úoHdj" fN!;sl úoHdj yd Ôj úoHdj hk 

úIhj, úIh ikaOdrfha;a" úIh wdlD;sfha;a" úIhud,d øjHj,;a hï hï ixfYdaOk isÿ l, 

w;r"  Bg iu.dój bf.kqï-b.ekaùfï l%ufõofha;a" we.hSï yd ;lafiarelrKfha;a hï hï 

fjkiaùï wfmalaId lrk ,È' úIhud,fõ wvx.= úIh lreKqj, m%udKh úYd, jYfhka wvq 

lrk ,o w;r"  bf.kqï-b.ekaùfï wkqql%ufha hï hï fjkiaùï  o isÿ lrkq ,eî h' mej;s 

úIhud,d øjHhla jQ .=re ud¾f.damfoaY ix.%yh fjkqjg .=re w;afmd;la y÷kajd fok ,È'

úIh ikaOdrh ir,j úia;r flfrk mßYS,k .%ka:hl wjYH;dj u;= úh' fï .%ka:h Tn 

w;g m;a jkafka ta wjYH;dj imqrd,Sug .;a  W;aidyhl m%;sM,hla f,i h'

Wiia fm< úoHd úIh i|yd bx.S%is NdIdfjka iïmdÈ;" wka;¾cd;sl jYfhka ms<s.;a .%ka: 

mßYS,kh miq.sh úIhud,d ls%hd;aul lsÍfï § w;HjYH úh' tfy;a úúO fm<fmd;a Ndú; 

lsÍfï § mriamrúfrdaO úIh lreKq i|yka ùu;a" foaYSh úIhud,dfõ iSud wNsNjd .sh úIh 

lreKq tajdfha we;=¿;a ùu;a ksid .=reNj;=kag yd isiqkag ta .%ka: mßyrKh myiq jQfha ke;'

tneúka fï .%ka:h u`.ska foaYSh úIhud,dfõ iSudj,g hg;aj  ish ujqNdIdfjka  wod< 

úIh ikaOdrh mßyrKh lsÍug isiqkag wjia:dj i,id we;' tfuka u úúO .%ka:" w;sf¾l mka;s 

jeks uQ,dY%hj,ska wjYH f;dr;=re ,nd .ekSu fjkqjg úIhud,dj u`.ska wfmalaIs; f;dr;=re 

.=reNj;=kag yd isiqkag ksjerÈj ,nd .ekSug fï .%ka:h Wmldß jkq we;'

úIh iïkaO úfYaI{ .=reNj;=ka yd úYajúoHd, wdpd¾hjreka úiska iïmdÈ; fï .%ka:h 

cd;sl wOHdmk wdh;kfha úIhu,d lñgqfjka o wOHhk uKav,fhka o md,l iNdfjka o 

wkque;sh ,nd Tn w;g m;a jk neúka by< m%ñ;sfhka hq;= nj ks¾foaY l< yels h'

wdpd¾h ta'ã' wfidal o is,ajd

wOHlaI

úoHd fomd¾;fïka;=j

cd;sl wOHdmk wdh;kh
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ñksid uqyqK fok wNsfhda.j,g wjOdkhla iys;j Ôj úoHdfõ 

iajNdjh" úIh m:h yd jeo.;alu

Ôj úoHdj hkq Ôùka ms<sn| wOHhkh i|yd úfYaI wjOdkhla iys; úoHdjhs'  

Bios hkq Ôjhhs' logos hkq wOHhkhhs'

 zÔjhZ hk ixl,amh w¾: oelaùug ÿIalr h' úoHd{hka Ôjh ms<sn| ms<s.;a  

ks¾jpkhla ,nd§ug wfmdfydi;a ù we;' 

 zÔjhZ hkq úfYaI yd woaú;Sh fohls' th ridhk úoHd iy fN!;sl úoHd kshu 

Ndú; lr meyeÈ,s l< fkdyels h' Ôj úoHdj ixlS¾K yd w;súYd, úIh ikaOdrhla 

iys; úIhhls' tneúka wOHhkfha myiqj ;ld th m%Odk YdLd ;=klg fnod we;' 

i;a;aj úoHdj ^i;=ka ms<sn| wOHhkh&" WoaNso úoHdj ^Ydl ms<sn| wOHhkh& yd laIqøÔj 

úoHdj ̂ laIqø Ôùka ms<sn| wOHhkh& jYfhks' fï YdLd hgf;a wOHhkh flfrk lafIa;% 

lsysmhla my; oelafõ'

  ffi, úoHdj    ^ffi, ms<sn| wOHhkh&

  mgl úoHdj   ^mgl ms<sn| wOHhkh&

  jHQy úoHdj   ^foayfha o< jHQyh ms<sn| wOHhkh&

  ldhsl úoHdj  ^lD;Hh ms<sn| wOHhkh&

  ffcj ridhkh   ^ffcùh wKq ms<sn| wOHhkh&

  m%fõKsh   ^wdfõ‚h ms<sn| wOHhkh&

  mßir úoHdj   ^mßirh ms<sn| wOHhkh&

Ôj úoHdj yd ne÷Kq .eg¨

Ôùkaf.a úúO;ajh ms<sn| wjfndaOh

 j¾;udkfha § o mDÓúh úúO;ajfhka fmdfydi;a h' mDÓúh u; Ôjh j¾I ì,shk 

3'5 lg muK fmr we;s úh' uq,ska u we;s jQ Ôùyq úIufmdaIs" ks¾jdhq  m%d.akHIaálfhda 

h' t;eka isg mßKdñl ls%hdj,sh ksid ffcj f.da,fha j¾;udk mq¿,a ffcùh úúO;ajh 

we;s úh'

Ôj úoHdj y÷kajd Ôj úoHdj y÷kajd §§uu
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 Tjqkaf.a wOHhk u; mokïj" úfYaI ñ,shk 10 - 100lg;a jvd muK f,dalfha we;s 

njg úoHd{fhda wkqudk lr;s' Ôj yd wÔj f,dal w;r"  .;sl iïnkaO;djla mj;sk w;r" 

ffcjf.da,fha meje;au Wfoid iEu Ôúhl=g u mßirh ;=< úfYaIs; ld¾hNdrhla mj;S'

 mDÓúh u; Ôjfha úúO;ajh" Ydl" i;=ka yd laIqøÔùkaf.a úfYaI ixLHdj" tu  

úfYaI ;=< cdkj, úúO;ajh" ldka;dr" jeis jkdka;r" fldr,a mr jeks mDÓúfha fjkia 

mßir moaO;s ffcj úoHd;aul jYfhka úúO jQ mDÓúfha fldgia fõ'

ñksia isrer yd tys ls%hdldß;ajh ms<sn`o wjfndaOh

Ôj úoHdj yeoEÍfï §" úfYaIfhka mgl úoHdj" udkj foayfha jHQy úoHdj 

wOHhkh u`.ska bkaøshkaj, jHQyh ms<sn| oekqula ,efí' ta ksid ñksia isrer ms<sn| 

wjfndaOhla yd th we.hSug yelshdjla o ,efí' úúO bkaøsh moaO;sj, lD;Hh iy jHQy 

- lD;H in`o;dj ms<sn| wjfndaOh o ,efí'

iajdNdúl iïm;a yd mßirh ;srir Ndú;h yd l<ukdlrKh 

iajdNdúl iïm;a hkq" tÈfkod Ôù;hg yd wd¾Ól ixj¾Okhg Ndú; jk 

iajdNdúlj yuq jk øjH yd Yla;Skaj, m%Nj fõ' iajdNdúl iïm;a mDÓúh u; iSñ; h' 

udkj ck.yk j¾Ok YS>%;dfõ jeä ùu ksid iajdNdúl iïm;aj, wêmßfNdackh isÿ 

fjñka mj;S' th iajdNdúl iïm;a laIh ùfï ;¾ckhg fya;= fõ'

iajdNdúl iïm;aj, wêmßfNdackh ksid úúO mdßißl .eg¨ we;s fõ'

  mßir ¥IKh

  ffcj úúO;aj ydksh

  ldka;drlrKh

fï .eg¨ ue`v meje;aùug iajdNdúl iïm;a yd mßirh l<ukdlrKh l< hq;= 

h' Ôj úoHdj ms<sn| oekqu fï .eg¨j,g ms<shï fiùug Wmldß fõ'

;srir wdydr ksIamdokh

udkj ck.ykhg m%udKj;a ;rï wdydr m%udKhla" mßir iqrlaIs; l%u Ndú;fhka 

ksmoùu ;srir wdydr ksIamdokh hs'

j¾;udk udkj ck.ykh ì,shk 7la muK fõ' tu m%udKh jir 40lg wvq 

ld,hl § fo.=K ùu wfmalaIs; h' tneúka udkjhdf.a  meje;au Wfoid ;srir wdydr 

ksIamdokh w;HjYH fõ'

 ;srir wdydr ksIamdokh i|yd Ôj úoHd;aul oekqu u; mokï jQ my; i`oyka 

l%u Ndú; l< yels h'
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  by< M,odjla iys; Ydl yd i;a;aj m%fNao ksmoùu

  frda.j,g m%;sfrdaê Ydl yd i;a;aj m%fNao ksmoùu

  miq wiajkq ;dlaIKh ÈhqKq lsÍu

Ydl Ôú;h ms<sn| wjfndaOh

Ydl hkq f,dalfha m%d:ñl ksIamdolfhda h' ishÆu i;=ka Rcqj fyda jl%j Ydl u; 

hefma' tneúka Ydl Ôú; ms<sn| wjfndaOh jeo.;a h' udkj ck.ykfha j¾Okh;a iu`.

ksIamdol;dj o jeä l< hq;= h' tneúka Ydlj, lD;Hh yd Ôj úoHdj ms<sn| wjfndaOh 

by< M,odjla iys; Ydl yd frda.j,g m%;sfrdaê Ydl we;s lsÍu jeks ld¾hhka i`oyd 

jeo.;a fõ'

frda. yd tajdg fya;= ms<sn| wjfndaOh

frda." tajdg fya;= yd bka we;s jk n,mEï ms<sn| oekqu udkj foayh kSfrda.sj 

mj;ajd f.k hEug wjYH h' j¾;udk f,dalfha wk;=reodhl fnda fkdjk frda. f,i 

ms<sld" yDohdndO" Èhjeähdj" ksOka.; jl=.vq wdndO o" fnda jk frda. f,i fvx.=" 

AIDS jeks frda. o mj;S' 

ms<sld - fï frda.h we;s ùug fya;= ;ju;a iïmQ¾K f,i wjfndaO lr f.k ke;' 

fï frda.h urKj,g m%Odk fya;=jla fõ' 

AIDS frda.h - f,dj mqrd me;sfrñka mj;sk oreKq fi!LH .eg¨jla jk jhsria 

frda.hls'

yDohdndO - f,dj mqrd me;sfrk nrm;< fi!LH .eg¨jls' fï i|yd o fya;= ;j u 

iïmQ¾Kfhka y÷kd f.k ke;'

ksOka.; jl=.vq frda.h - YS% ,xldfõ ksOka.; jl=.vq frda.h (CKDu) frda.h nrm;< 

fi!LH .eg¨jls'  fï frda. j<lajd .ekSu" m%;sl¾u l%u yd iqj lsÍu ms<sn| j 

úoHd{hka úiska fï jk úg lghq;= lrñka isá;s' 

ffk;sl yd idrO¾u ms<sn| .eg¨j,g úi`ÿï fiùu

ud;D;ajh fyda ms;D;ajh mÍlaId lsÍu" wmrdO mÍlaId lsÍu" wd.uk ú.uk .eg¨ 

úi|Su jeks ks;Suh ldrKdj, § o Ôj úoHd;aul ixl,am ms<sn`o oekqu yd Ndú; 

jeo.;a fõ'

DNA we`.s,s i,l=Kq ;dlaIKh fuys § Ndú; flf¾'
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w'fmd'i ^Wiia fm<& Ôj úoHdj iïm;a fmd;

ffcj f,dalfha iajNdjh yd ixúOdk rgd

 Ôùka w;r"  ;ru" yevh wdldrh yd jdiia:dk jeks ks¾Kdhl wkqj 

úúO;ajhla mj;S' 

;ru  - nelaàßhd ^0'25 μm - 2 μm ) isg fhdaO frâjqâ (Giant Sequoia) Ydlh ^100 m)

yevh - Ôùka yevh wkqj úúOdldr fõ'

    Wod(- is,skavrdldr - ^.evú,d&" ;¾l=rEmS foayh ^mlaISka" u;aiHhka&

wdldrh - tal ffi,Sh ^Amoeba)" nyq ffi,Sh ^´kE u Ydlhla fyda i;A;ajfhla&

jdiia:dk - fN!ñl ^óhd&" c,c ^u;aiHhd&" jdhj ^mlaISka&" relajdiS ^Loris)

  Ôùka i;= ,dlaIKsl ,laIK

 ir, Ôúhdf.a isg ixlS¾K Ôúhd olajd ish¨ Ôùkag ;u meje;au i|yd ksYaÑ; 

lD;H bgq lsÍfï yelshdj ;sìh hq;= h'

 my; oelafjkafka Ôùka i;= ,dlaIKsl ,laIK h'

  l%uj;a nj yd ixúOdkh

 ffcj úoHd;aul ls%hdjkaf.a ld¾hlaIu;dj mj;ajd .ekSu i|yd wKql uÜgfï 

isg ffcj f.da,h olajd l%uj;a njla yd ixúOdkhla Ôùka i;=j we;'

 my< uÜgïj, ixrpl" by< uÜgïj, § l%uj;a rgdjlg ixúOdkh ù tajd jvd;a 

ld¾hlaIu lr we;' 

 Wod(- Ydl m;%" ñksia wei

  mßjD;a;Sh

 Ôúka ;=< isÿ jk  ish¨ ridhksl ls%hdj, iuia;h mßjD;a;shhs' Bg ixjD;a;sh yd 

wmjD;a;sh m%;sls%hd we;=¿;a fõ'

  j¾Okh yd úlikh

 ish¨ Ôùkaf.a Ôú; wdrïN jkafka ;ks ffi,hlsks'

 wm%;sj¾;H f,i isÿ jk úh<s ialkaOfhys jeä ùu j¾Okhhs' fuh Ôùka ;=< 

muKla oelsh yels ,laIKhls' Ôúhl=f.a Ôú; ld,h ;=< § isÿ jk ish¨ wm%;sj¾;H 

fjkiaùï úlikh f,i y`ÿkajhs' j¾Okh yd úlikh Ôúfhl=f.a Ôú; ld,h 

;=< isÿjk wkq.dñ ls%hdj,s folls'

  WoaÈmH;dj yd iudfhdackh

 ndysr yd wNHka;r mßirj,ska meñfKk W;af;acj,g m%;spdr oelaùug we;s 

yelshdj Woa§mH;djhs' Woa§mH;dfõ yd iudfhdackfha m%;sM,hla f,i Ôùkaf.a 
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p,k isÿ fõ' 

 i;=kaf.a fï ls%hdj fmaYs" iakdhq" wka;rdi¾. yd wiaÓ moaO;sj, iudfhdackfhka 

isÿ fõ'

wkqj¾;kh

 Ôúhl= Ôj;a jk iqúfYaI mßirhg wkql+,j tu Ôúhdf.a meje;au yd m%ckkhg 

wkqn, fok jHQyuh" ldhl¾óh yd p¾hduh fjkia ùu h' 

 Wod(- Y=Ial Ydlj, .s¨Kq mQáld" lfvd,dk Ydlj, c,dnqc M," Tgqjdf.a mq¿,aj 

úysÿKq mdo

m%ckkh

úfYaIhl wLKav meje;au ;yjqre lsÍu i|yd kj cks;hka ìyslsÍfï yelshdj

wdfõ‚h yd mßKduh

 Ôùkaf.a úfYaIs; ldhsl úoHd;aul" rEm úoHd;aul yd p¾hd;aul ,laIK md,kh lrk 

cdk Tjqka i;=j we;' tu cdk tla mrïmrdjl isg wfkla mrïmrdjg .uka lrhs'

 m%fõKsl øjHj, isÿ jk úlrKj,g wkql+,j ld,h;a iu`. ðùkag fjkia ùug 

we;s yelshdj mßKduh hs'

 wÔù øjH nyq;rh by; ,laIK tlla  fyda lsysmhla fyda fmkajk kuq;a ish¨ 

,laIK fkdfmkajhs' Wod iaMál j¾Okh" ;rx. p,kh tfy;a fok ,o ,laIK 

ish,a, tl úg fyda ;u Ôjk pl%fha l=uk fyda wjia:djl § fmkajkafka Ôùka 

muKls'

 tneúka fï ,laIK ;ks ffi,hla iys; Ôùkaf.a fuka u by< ixlS¾K;djla we;s 

Ôùka jk ñksid iy wekaf;dmhsgdjka ^imqIam Ydl& ;=< o olakg ,efí'

ffcj ixúOdkfha Oqrdj,s uÜgï

 Ôjfha uQ,sl jHQyuh yd lD;Huh tallh ffi,hhs' we;eï Ôùka talffi,sl jk 

w;r" we;eï Ôùyq nyqffi,sl fõ' fjkia ldnksl wKqj,ska ieliqKq bkaøshsld 

lsmhlska ffi,h iukaú; h'

 ffcj ixúOdkfha Oqrdj,s uÜgï tla tla uÜgug WodyrK olajñka fhdod 

f.dvke`.sh yels h' wKq" bkaøhsld" ffi," mgl" bkaøsh" bkaøsh moaO;s" Ôùka" 

.yk" m%cd" mßir moaO;s" ffcj f.da,h hkq tu uÜgï fõ'
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Ôú øjHj, uQ,øjHuh ixhq;sh

 

mDÓú lfndf,ys iajdNdúlj mj;sk uq,øjH wkqfolla ^92& muK we;' kSfrda.s 

Ôú;hla mj;ajd f.khEu iy m%ckkh i|yd tu uQ,øjH w;ßka 20 - 25] m%udKhla 

w;HjYH h' ^ñksidg uQ,øjH 25la muK o Ydlj,g uQ,øjH 17la muK o w;HjYH h&'

Ôú mod¾:fha 96]l m%udKhla Tlaiscka ^O&" ldnka (C)" yhsv%cka (H) iy khsg%cka 

(N) j,ska iE§ we;' cSùkaf.a ialkaOfhys b;sß 4] nyq,j wvx.= jkafka le,aishï (Ca) 

fmdia*ria (P), fmdgEishï (K)" iy i,a*¾  (S) h.

ñksidf.a foay ialkaOfhka 96'3] la C,H,O,N wvx.= h' b;sß 3'7] Ca, P, K, S, Na, 

Cl, Mg iy wxY= ud;% uQ,øjHj,ska iukaú; h'  ^Wod( B ^fndafrdaka&" Co ^fldfnda,aÜ&" 

Cu ^fldm¾&" Cr ^fl%dañhï&" F ^*aÆfjdÍka&" I ^whäka&" Fe ^hlv&" Mo ^fud,síâkï&" Mn 

^uex.kSia&,  Se ^fi,skshï&" Si ^is,slka&" Sn ^áka&" V ^jefkaähï& iy Zn ^iskala&'

Ôjh i|yd jeo.;a jk c,fha fN!;sl iy ridhksl .=K

c,h b;d jeo.;a wldnksl wKqjls' c,h fkdue;sj fï .%yf,dalh ;=< Ôjh meje;aug 

fkdyels h' c,h my; i|yka fya;+ ksid jeo.;a fõ' 

   Ôú ffi,j, jeo.;a ridhksl ix>glhla ùu'

   ish¨ Ôùkag ffcj úoHd;aul udOHhla iemhSu' 

by; i|yka fndfyda .=K" c, wKqfõ ridhksl iajNdjh u; mokï ù we;' c, 

wKqfõ fN!;sl iy ridhksl .=K Ôú Ndjh mj;ajdf.k hEug yelshdj ,nd fohs' 

c, wKqj" l=vd O%eùh" fldaKsl wKqjls'

       δ+  - Nd.slj Ok wdfrdams;

       δ-  - Nd.slj RK wdfrdams;

                                                  rEmh 2'1 c, wKqfõ ridhksl jHQyh  

       

Ôjfha ridhksl yd ffi,Sh mokuÔjfha ridhksl yd ffi,Sh moku
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O%eùh;dj hkq wKqjla ;=< wiudk f,i wdfrdamK jHma; ùuhs' c, wKqjl we;s 

Tlaiscka mrudKqj iq¿ jYfhka RK wdfrdams; jk w;r" yhsv%cka mrudKqj iq¿ jYfhka 

Ok wdfrdams; fõ'  

tla c, wKqjl iq¿ jYfhka O%eùh yhsv%cka mrudKqj yd hdno c, wKqfõ iq¿ 

jYfhka O%eùh Tlaiscka mrudKqj w;r"  we;s jk ÿ¾j, wdl¾IK n,h yhsv%cka nkaOkhs' 

c,fha ish¨ .=K mj;ajdf.k hEug fï yhsv%cka nkaOk u`.ska m%Odk ld¾hNdrhla bgq 

lrhs' úúO c, wKqj, wdl¾IK fya;=fjka c,fha .=K we;s fõ' c,h tys øj wjia:dfõ 

mj;sk úg tys we;s yhsv%cka nkaOk b;d Nx.=r fõ' yhsv%cka nkaOk  iE§u" ì|jeàu 

yd kej; iE§u b;d by< ixLHd;hlska isÿ fõ' 

yhsv%cka nkaOk

rEmh 2'2 c,fha yhsv%cka nkaOk

mDÓúh u; Ôjh mj;ajdf.k hEug wjYH c,fha m%Odk .=K y;r

1' ixila;s yeisÍu

2' WIaK;ajh uOHia: lsÍug we;s yelshdj

3' ysudhkfha § isÿ jk m%idrKh

4' ødjlhla f,i we;s i¾jksmqK;ajh
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lD;Hj,g wod< c,fha .=K 

1' ixila;s yeisÍu

yhsv%cka nkaOk ksid c, wKq w;r"  we;s wdl¾IKh ixila;sh f,i y÷kajhs' c, 

wKq iy fjk;a øjH w;r"  we;s jk wdl¾IKh wdila;sh f,i y÷kajhs' by; .=K 

fol ksid mßjyk udOHhla f,i ls%hd lsÍfï yelshdj c,hg ,eî we;'

c, wKq w;r"  we;s ixila;sh ksid c,h iy c,fha ødjH Lksc ,jK iy fmdaIl øjH 

jeks Èh jQ øjH ikd, mgl jk ffY,uh iy maf,dahuh ;=<ska .=re;ajhg tfrysj 

mßjykh fõ'

c,h iy c,fha Èh jQ øjH mßjykfha § c, wKq iy ffi, ì;a;s w;r"  we;s 

wdila;sh o wdOdr fõ' 

c,hg by< mDIaÀl wd;;shla we;' c, wKq w;r"  we;s ixila;sh ksid c, wKqj,g 

tu yelshdj ,eî we;' tksid c,c moaO;shla ;=< by< mDIaGfha c, wKq my< 

mDIaGfha c, wKq u`.ska wdl¾IKh lr c, mg,hla idohs' tksid l=vd lDókag 

fmdl=Kl c, mDIaGh u; weú§ug yels h' 

Wod ( Èh ,siaikakd

2' WIaK;ajh uOHia: lsÍug we;s yelshdj

c,fha WIaK;ajfha iq¿ fjkiaùula u`.ska idfmaCIj wêl ;dm Yla;s m%udKhla 

c,hg wjfYdaIKh lsÍu fyda ksoyia lsÍu l< yels h' wêl úYsIag ;dmh ksid 

mDÓúh u; WIaK;aj WÉpdjpkh isÿ jk úg Ôú moaO;s iy c, ialkaO ;=< c,h 

;dm iajdrlaIlhla f,i ls%hd lrhs' 

wêl jdIamSlrK ;dmhla we;s ksid Ôúhl= ;=< wju c, ydkshla isÿ lrñka jeä 

;dm Yla;shla ksoyia l< yels h' tksid Ôúhl=f.a foay mDIaGh isis,a mDIaGhla f,i 

mj;ajd .kS' Wod( wêl WKqiqï ùu je<elaùug

ñksia ifuka iafõoh jdIam ùu" foay WIaK;ajh ksh; uÜgul mj;ajd .ekSug wdOdr 

fõ' Ydlj, isÿ jk W;aiafõokh u`.ska Ydl foay mDIaGh isis,a mDIaGhla f,i ;nd 

.kakd w;r" iQ¾hdf,dalh ksid wêlj WKqiqï ùu j<lajhs'

3'  ysudhkfha § isÿ jk m%idrKh

idudkHfhka øjHhla WIaK;ajh jeä jk úg >k;ajh wvq jk w;r" WIaK;ajh 

wvq ùfï § >k;ajh jeä fõ' c,fha WIaK;ajh 4 0Cg jvd wvqjk úg ysudhkh ùu 

wdrïN ù whsia >kl ^l=Üá& f,i y÷kajk iaMál oe,sila idohs'
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tksid c,hg 4 0C § Wmßu >k;ajhla we;' tneúka c, ialkaOj, u;=msg mDIaGfha 

whsia md fõ' fuh O%ej m%foaYj, c, ialkaO ;=< isák Ôùkag YS; R;=fõ  § fkdkeis 

mej;Sug yelsjk c,fha jeo.;a .=Kdx.hls'

4' ødjlhla f,i we;s i¾jksmqK;ajh

c,fha O%eùh;dj  ksid c,hg ,eî we;s .=Khls'

tksid O%eùh wKq  ̂Wod( .aÆfldaia&" ks¾O%eùh whksl ixfhda. ̂Wod( fidaähï laf,darhsâ&"       

O%eùh iy whKsl ^Wod( ,hsfidihsï& hk tajd c,fha Èh fõ'  c, wKq tla tla ødjH 

wKq jg lr" tajd iu`. yhsv%cka nkaOk idohs' ødjH;dj whksl iajNdjh u; fkdj" 

O%eùh;dj u; r|d mj;S'

Ôùkaf.a m%Odk ldnksl ixfhda.j, ridhksl iajNdjh yd lD;H

ldfndayhsfâ%g

mDÓúfha we;s jvd;a u iq,n;u ldnksl ixfhda. ldKavh jkafka ldfndayhsfâ%g 

h' tys m%Odk uQ,øjH ixhq;sh jkafka" ldnka" yhsv%cka iy Tlaiscka h' ldnkaj, 

yhsfâ%gj, wvx.= yhsv%cka(Tlaiscka wkqmd;h c,h fukau 2(1 g iudk fõ' fmdÿ iQ;%h  

C
x 
(H

2
O)

y
 .  m%Odk ldfndayhsfâ%g ldKav ;=kls' tkï fudfkdielrhsv" vhsielrhsv 

iy fmd,sielrhsv h' idudkHfhka ldfndayhsfâ%g j, iSks ^fudfkdielrhsv iy 

vhsielrhsv& iy fmd,sielrhsv wvx.= fõ' 

   fudfkdielrhsv

ldfndayhsfâ%gj, ir,;u wdldrh jk fudfkdielrhsvj, fmdÿ wKql iQ;%h ̂CH
2
O&

n
 

fõ' ldnka mrudKq  ixLHdj 3 isg 7 olajd fjkia fõ' ish¨u fudfkdielrhsv 

Tlaisydrl iSks jk w;r"  tajd c,fha ødjHhhs' iaMál wdldrfhka mj;S' 

ldnka mrudKq ixLHdj u; tajd my; wdldrhg kï lrkq ,efí'

3C - g%fhdai  - Wod( .a,si/,aäyhsâ ^fmdiaf*da.a,si/,aäyhsâ g%fhdaij,   

    jHq;amkakhls&

4C - fgÜfg%dai '- Wod( tßf;%daia ^iajNdjfha úr,h& 

5C - fmkafgdai - Wod( rhsfndaia" äTlaisrhsfndaia" ßìhqf,daia ^RuBP hkq ßìhqf,daia 

        j, jHQ;amkakhls')

6C - fylafidai - Wod( .aÆfldaia" *arlafgdaia" .e,elafgdaia

ldfndkhs,a ldKavfha ^lSfgda" we,afvda& j¾.h wkqj tajd j¾. flf¾' 

a)  we,afvdaia - .aÆfldaia" .e,elafgdaia

b& lSfgdaia  - *arlafgdaia
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 rEmh 2'3 .aÆfldaiaj, >k wdldrh  rEmh 2'4  .aÆfldaia wKqfõ c,Sh wdldrh

 rEmh 2'5 *arlafgdaiaj, >k wdldrh   rEmh 2'6 *arlafgdaiaj, c,Sh wdldrh

^ridhksl jHQy u;l ;nd .ekSug wjYH ke;&

c,Sh udOHj, § iuyr fudfkdielrhsv j<¨ wdldrfhka we;'  
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vhsielrhsv 

fudfkdielrhsv wKq folla .,hsfldisäla nkaOkhla u`.ska iïnkaO ù iEfok 

iSks fõ'

 rEmh 2'7 iqlafrdaia iEfok wdldrh       rEmh 2'8 - fuda,afgdaia iEfok wdldrh

              ^ridhksl jHQy u;l ;nd .ekSug wjYH ke;&

hdno fudfkdielrhsv wKq folla w;r"  ix>kk m%;sls%hdjla u`.ska c, wKqjla msg 

ùfuka tu wKq fol w;r"  .a,hsfldisäla nkaOkhla iEfoa' tys § tla fudfkdielrhsv 

wKqjl we;s OH ldKavhla hdno fudfkdielrhsv wKqfõ we;s yhsv%cka mrudKqjla 

iu`. fï c, wKqj idohs'

.aÆfldaia + .aÆfldaia  ix>kkh fud,afgdaia + H
2
O

.aÆfldaia + *rlafgdaia  ix>kkh iqfl%daia +  H
2
O

.aÆfldaia + .e,elafgdaia ix>kkh ,elafgdaia + H
2
O

fuda,afgdaia iy ,elafgdaia Tlaisydrl iSks h' iqfl%daia ks¾Tlaisydrl iSks h'

fmd,sielrhsv

fmd,sielrhsv uyd wKq iy ffcj nyq wjhúl fõ' fudfkdielrhsv Wm tall ish 

.Kkl isg oyia .Kklska fmd,sielrhsv iE§ we;'

tajd iaMálSlrKh fkdfõ" c,fha wødjHhhs' iSks f,i fkdi,lhs'

iuyr fmd,sielrhsv ixÑ; ix>gl jk w;r" wfkla fmd,sielrhsv Ôùkaf.a 

jHQy ie§ug odhl fõ' bgq lrk lD;Hh wkqj ixÑ; fmd,sielrhsv iy jHQyuh 

fmd,sielrhsv f,i fmd,sielrhsv j¾. lr we;' tkï"
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i.  ixÑ; - msIaGh" .a,hsfldcka

ii. jHQyuh -  fi,shqf,daia" fyñfi,shqf,daia" fmlaàka

fmd,sielrhsv ks¾udKh ù we;s wdldrh mokï lr j¾. lr we;'

i.  f¾Çh wdldr - fi,shqf,daia" weuhsf,daia

ii. YdLkh jQ wdldr -  .a,hsfldcka" weuhsf,dafmlaáka" fyñfi,shqf,daia

j.=j 2'1 m%Odk fmd,sielrhsv" tajdfha ;ekqï tall iy lD;H

fmd,sielrhsv ;ekqï tallh lD;H

msIaGh .aÆfldaia Ydlj, ixÑ; ù we;'

.a,hsfldcka .aÆfldaia i;a;ajhka ;=< iy È,Srj, 

ixÑ; ù we;'

fi,shqf,daia .aÆfldaia ffi, ì;a;sfha ix>glhls'

bkshq,ska *arlafgdaia fâ,shd wdlkaoj, ixÑ; ù 

we;'

fmlaáka . a,el aàh qfrdksl a 

wï,h

Ydl ffi, ì;a;sfha uOH 

iqia;rfha ix>glhls'

fyñfi,shqf,daia fmkafgdaia Ydl ffi, ì;a;sj, 

ix>glhls'

lhsàka ^khsg%cka 

wvx.= fmd,s 

ielrhsvhls&

.aÆfldieóka È,Sr ffi, ì;a;sj, iy 

wdf;%dfmdavdjkaf.a msg 

iels,af,ys ix>glhls'

          

ldfndayhsfâ%gj, lD;H

fudfkdielrhsv (

  Yla;s m%Njhla f,i

  vhsielrhsv iy fmd,sielrhsvj, ;ekqï tall f,i ^fud,afgdaia" iqfl%daia jeks 

vhsielrhsv iy msIagh" .a,hsfldacka jeks fmd,sielrhsv&

  kshqla,sfhdaghsvj, ix>gl f,i (DND, RNA)

 vhsielrhsv 

  lsßj, ixÑ; iSks f,i        - ,elafgdaia

  *af,dahu ;=< mßjykhg      - iqfl%daia

  Wla Ydlfha ixÑ; iSks f,i  - iqfl%daia
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fmd,sielrhsv

 a) ixÑ; fmd,sielrhsv  

  Ydl iy yß; we,a.S (chlorophytes) ;=< msIaGh"  Yla;s m%Njhla  f,i .a¨fldaia 

.nvd lrhs'

  i;a;ajhska iy È,Sr ;=< .a,hsfldacka" Yla;s m%Njhla f,i .aÆfldaia .nvd 

lrhs'

  fâ,shd wdlkao ;=< bkshq,ska Yla;s m%Njhla f,i *arlafgdaia .nvd lrhs'

b) jHQyuh fmd,sielrhsv

  Ydl iy yß; we,a.s (chlorophytes) ffi, ì;a;sfha fi,shqf,daia

  Ydl mglj, uOH iqia;rfha fmlaàka

  Ydl ffi, ì;a;sfha fyñfi,shqf,daia

  m%d.akHIaál ffi, ì;a;sfha fmmaàfvda.a,hslEka 

  È,Sr ffi, ì;a;sfha iy wf;%dfmdavdjkaf.a msg iels,af,ys lhsàka

   ,smsv 

  c, NS;sl wKq iys; úúOdldr ldKavhls'

  úYd, ffcùh wKq kuq;a nyqwjhjl fyda uyd wKq f,i fkdi,lhs'

  C,H,O j,ska iEÈ we;s w;r"  H:O wkqmd;h 2(1 fkdfõ' idfmalaIj yhsv%cka 

jeäfhka we;'

  ffcùh f,i jeo.;a jk ,smsv j¾.( fïo" fmdiaf*d,smsv iy iafgfrdhsv

  fïo

fïoh"  fïo wï, yd  .a,sifrda,aj,ska ;ekS we;' .a,sifrda,a  we,afldfyd,a ldKavhlg  

wh;a h' tys ldnka mrudKq ;=kla wvx.= jk w;r" tla tla  ldnka mrudKqj ;ks  

- OH ldKavhla ne.ska orhs' tla fl<jrl ldfndlais,a ldKavhla iys; È. ldnka 

iels,a,la ^16-18& we;s yhsfv%dldnka odu fïo wï, fõ' .a,sifrda,a wKqfõ we;s tla 

tla yhsfv%dlais,a ldKavhg" fïo wï, tiagr nkaOk u`.ska nef|a'  tu`.ska iEfok 

fïo wKqj g%hstaihs,a.a,sifrda,a f,i ye|skafõ' 

 rEmh 2'9 g%hstaihs,a.a,sifrda,a iEÈu 



14

w'fmd'i ^Wiia fm<& Ôj úoHdj iïm;a fmd;

fïo wï,j, c,NS;sl iajNdjhg odhl jkafka fïo wï,j, yhsfv%dldnka oduhs' 

fïo wï,j, yhsfv%dldnka odufha iajNdjh mokï lr tajd j¾. lr we;'

(a) ix;Dma; fïo

(b) wix;Dma; fïo

   ix;Dma; fïo

ix;Dma; fïo wï,j,ska iEÿK fïoh hs' oaú;aj nkaOk lsisjla ke;s yhsfv%dldnka 

iys; fïo wï, fõ' idudkHfhka i;a;aj fïo fï j¾.hg wh;a fõ' fndfyda úg 

fïjd ldur WIaK;ajfha >k f,i mj;S' Wod( ng¾

   wix;Dma; fïo

wix;Dma; fïo wï,j,ska iEÿK fïoh( oaú;aj nkaOk tlla fyda jeä .Kkla we;s 

yhsfv%dldnk iys; fïo wï, fõ' idudkHfhka Ydlj, mj;sk fïo fï j¾.hg 

wh;a fõ' fndfyda úg fïjd ldur WIaK;ajfha § øj ;;a;ajfha mj;S' Wod( t<j¿ 

f;,a" oaú;aj nkaOkfha iajNdjh mokï lr wix;Dma; fïo j¾. lr we;' tkï"

(a) isia (Cis) wix;Dma; fïo

(b) g%dkaia (Trans) wix;Dma; fïo

ix;Dma; fïo iy g%dkaia (Trans) wix;Dma; fïoh wêl f,i mßfNdackh lsÍu Ouks 

ì;a;s >kùu (Atherosclerosis) i|yd odhl fõ'

   fmdiaf*d,smsv

ffi, mg,j, m%Odk ix>glhhs' tla .a,sifrda,a wKqjlg fïo wï, wKq folla 

iy fmdiaf*aÜ ldKavhla iïnkaO ù tajd iE§ we;' fmdiaf*aÜ ldKavh u`.ska 

fmdiaf*d,smsv wKqjgg RK ^-& úoHQ;a wdfrdamKhla ,ndfohs' wu;r O%eùh wKqjla 

fyda l=vd wdfrdams; wKqjla o fmdiaf*aÜ ldKavhg ne|S we;' Wo( flda,ska

fmdiaf*d,smsvj, wka; fol tlsfklg fjkia yeisÍula fmkajhs' tys yhsfv%dldnka 

j,a. c,NS;sl jk w;r" fmdiaf*aÜ ldKavh iy thg iïnkaO ù we;s wKq (ysi) 

c,ldñ h'
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                       rEmh 2'10 fmdiaf*d,smsv wKqfõ jHQyh

^jHQyh u;l ;nd .ekSu wjYH ke;&

 ,smsvj, lD;H

  wdydrj, Yla;s m%Njhla f,i ixÑ; lsÍu ^g%hs.a,sirhsv jk fïo iy f;,a&

  ma,diau mg,fha ;r,uh iajNdjh mj;ajd.kS' ^fmdiaf*d,smsv" fldf,iafgfrda,a&

  foayh ;=< mßjykh jk ix{d wKq f,i ls%hd lrhs ^Wod( fydafudak&

  i;a;aj ffi, mg,fha ix>glhla f,i ^fldf,iafgfrda,a&  

                                                                                                                                                      

fm%daàk

fm%daàk weuhsfkda wï,j,ska iEÈ we;' fm%daàk ie§ug úúO weuhsfkda wï, wKq  

úiaila iyNd.s fõ' uQ,øjH ixhq;sh C, H,O, N iy S' .a,hsiSka yer wfkla weuhsfkda 

wï, wKqj, ueo wiuñ;sl ldnka mrudKqjla we;' iEu weuhsfkda wï, wKqjla 

u weuhsfkda ldKavhla" ldfndlais,a ldKavhla" yhsv%cka mrudKqjla iy we,als,a 

ldKavhla jk R ixfla;fhka olajk úp,H ldKavhlska iukaú;h' .a,hsiSkays R 

fjkqjg H mrudKqjla we;' R ldKavh wxY oduh f,i y÷kajhs' tla tla weuhsfkda 

wï,j, R ldKav tlsfklg fjkia h'  wxYoduh yer weuhsfkda wï,hl we;s wfkla 

ldKav msg fldkao ^back bone) f,i y÷kajhs' ^H mrudKqj o wka;¾.; h&'

 

flda,ska

fmdiaf*aÜ

.a,sifrda,a

fïo wï,

c
,
N
S;
sl

 j
,
s.

(a) jHQyuh iQ;%h (b) wjldY msrjqï wdlD;sh

c
,
l
dñ

 y
si

         NH
2        

   C
α
         COOH

                                            

      R         we,alhs,a ldKavh

H ldfndlais,a ldKavh

weuhska ldKavh

 rEmh 2'11 weuhsfkda wï, wKqjl jHQyh
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                          rEmh 2'12 fmmaghsv nkaOk iE§u            

weuhsfkda wï,j, ldfndlais,a ldKav iy weuhsfkda ldKav tlla fyda lsysmhla we;' 

weuhsfkda ldKavhg CIdÍh iajNdjhla we;s w;r" ldfndlais,a ldKavhg wdï,sl 

iajNdjhla we;' tu ,laIK fol u tl u wKqjl we;s úg WNh.=‚ wKqjla  f,i 

y÷kajhs'  tksid weuhsfkda  wï, wKq WNh.=Ks h'

weuhsfkda wï, wKq folla w;r" ix>kk m%;sls%hdjla isÿ ù" tu weuhsfkda wKq 

folu u`.ska c, wKqjla ksoyia lrñka iEfok nkaOkh fmmaghsv nkaOkhla f,i 

y÷kajhs' 

weuhsfkda  wï,j,ska   ieÿKq  fmd,sfmmaghsv  odu  tllska  fyda  lsysmhlska fm%daàk iE§ 

we;'                                                                                                                                                    

fm%daàkj, jHQy uÜgï

fm%daàkj, lD;H bgq lsÍu i|yd jeo.;a ld¾hNdrhla isÿlrk jHQy uÜgï y;rla 

we;' tkï(

(a) m%d:ñl jHQyh 

(b)   oaú;Shsl jHQyh

(c)   ;D;Shsl jHQyh

(d)   p;=¾: jHQyh

(a) m%d:ñl jHQyh

fm%daàkhl m%d:ñl jHQyh hkq fmmaghsâ nkaOk u`.ska iïnkaO ùfuka f¾Çhj ilia 

jQ weuhsfkda wï,j, wkkH wkqms<sfj<ls'

(b)  oaú;Shsl jHQyh

tl u fmd,sfmmaghsv oduhl msgfldkafoa we;s" Tlaiscka mrudKq iy khsg%ckaj,g 

iïnkaO yhsv%cka mrudKq w;r"  we;s jk wka;# wKql yhsv%cka nkaOk ksid m%d:ñl 

jHQyh ;ekS we;s ;ks fmd,sfmmaghsv oduh o`.r .eiSfuka iy keófuka idokafka 

oaú;Shsl jHQyhhs'
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th îgd ^β& /<s;, fyda we,amd ^α& fy,slai úh yels h'

  α fy,slai - Wod( flràka

  β /<s;, wdldrh- Wod( ul=¿jdf.a is,ala ;ka;= 

  

 rEmh 2'13 fm%daàkhl oaú;Shsl jHQyfha β /<s;, wdldrh iy α - fy,slaiSh wdldrh

(c) ;D;Shsl jHQyh

weuhsfkda wï,j, wxYodu$ R ldKav w;r"  we;s jk my; oelafjk wka;¾ ls%hd 

ksid idudkHfhka oaú;Shsl fmd,sfmmaghsv oduh mq¿,aj keófuka iy t;Sfuka we;s 

jk ksYaÑ;" iqixys;" wkkH jQ lD;Huh iy ;s%udk yevhhs'

1' yhsv%cka nkaOk u`.ska

2' vhsi,a*hsv nkaOk u`.ska

3' whksl nkaOk u`.ska

4' jekavjd,a wka;¾ls%hd$ c,NS;sl wka;¾ls%hd

 Wod( fndfyda tkaihsu" ufhda.af,dîka" we,aìhqñka

(d) p;=¾:  jHQyh

tla lD;Hd;aul fm%daàkhla 

ie§ug fmd,sfmmaghsv odu  

folla fyda lsysmhla tla fõ' 

tys we;s tlsfklg fjka jQ 

odu fm%daàk Wm tall f,i 

ye|skafõ'  wka;¾ wKql yd 

wka;# wKql wka;¾ ls%hd 

u`.ska tajd  tlsfkl ne| 

;nd .kshs'

Wod( ysfud.af,dîka" 

fld,ecka

     rEmh 2'4 ysfud.af,dìka wKqfõ jHQyh 

Fe
ySï

α  Wm tallh

 α Wm tallh

 β Wm tallh

 β Wm tallh
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fm%daàkj, ÿiajNdúlrKh

fm%daàkhl we;s ÿ¾j, ridhksl nkaOk iy wka;¾ ls%hd fjkia ùfuka fm%daàkhl 

jQ úYsIag ridhksl ;s%udk yevh ke;s ùu ÿiajNdúlrKh f,i y÷kajhs'

fm%daàkj, ÿiajNdùlrKhg n,mdk ldrl

1' by< WIaK;ajh iy wêYla;s úlsrK

2' m%n, wï," Niau iy wêl ,jK idkaøK

3' nerf,day 

4' ldnksl ødjl iy CId,l

fm%daàkj, lD;H

j.=j 2'2 fm%daàkj, lD;H

fm%daàk j¾. WodyrK lD;H

W;afm%arl fmmaiSka" weuhsf,aia ffcj ridhksl m%;sls%hd W;afm%arKh 

lrhs'

jHQyuh flràka" úh<Su j<lajhs'

fld,ecka Yla;su;a nj iy ikaOdrKh ,nd 

fohs'

ixÑ;

                                                                                                                                

´je,aìhqñka ì;a;rj, ixÑ; fm%daàkh 

flaiSka lsßj, ixÑ; fm%daàkh

mßjdyl ysfud.af,dîka O
2
 iy CO

2
 mßjykh 

uia;= we,aìhqñka fïo wï, mßjykh

fydafudak bkaishq,Ska" 

.aÆl.ka

reêr .aÆfldia uÜgu hdukh lrhs'

ixfldapl$ pd,l welaàka$ ufhdaiSka fmaYs ;ka;= ixfldapkh

wdrlaIl bñhqfkd.af,daìhq,ska wd.ka;=l foay bj;a lrhs'

     

kshqlaf,hsla wï,

kshqlaf,hsla wï, hkq nyq wjhúl jk w;r" fmd,skshqla,sfhdaghsv f,i mj;S'  

kshqlaa,sfhdaghsv f,i y÷kajk ;ekqï tallj,ska iE§ we;'  C, H,O, N, yd  P wvx.= 

h' kshqlaaf,hsla wï, uyd wKq h' ffcj nyqwjhjl h' kshqlaf,hsla wï, j¾. folla 

fõ' tkï"

1. DNA (äTlaisrhsfndaia kshqlaf,hsla wï,)

2. RNA (rhsfndaia kshqlaf,hsla wï,)
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kshqla,sfhdaghsvj, jHQyh

kshqla,sfhdavhsvj, ix>gl ;=kla we;' tkï fmkafgdaia iSks" khsg%ckSh Niau iy 

fmdiaf*aÜ ldKav'

fmdiaf*aÜ ldKavh rys; kshqla,ssfhdghsv" kshqla,sfhdaihsv f,i y÷kajhs'

Wod( weäfkdaiska" .=jfkdaiska

  

                           rEmh 2'15 kshqla,sfhdaghsvhl jHQyh

                          ^ridhksl jHQy u;l ;nd .eksug wjYH ke;&

fmkafgdaia iSks

fmkafgdaia iSks j¾. folls' tkï äTlaisrhsfndaia iy rhsfndaia ^äTlaisrhsfndaiaj, 

rhsfndaiaj,g jvd Tlaiscka mrudKqjla wvq h&'

khsg%ckSh Niau

khsg%ckSh Niau m%Odk ldKav folla we;' tkï(

1' mshqßka -  j<Æ folla iys;j m%udKfhka úYd,h

2' mssßñãka - tla j,hla iys;j m%udKfhka l=vd h'

mshqÍka ldKavhg wh;ajk Niau j¾. folls; weäkSka iy .=jekSka' msßñãka j¾. 

;=kls' ;hóka" hq/is,a iy  ihsfgdiskah'  fï Niau idudkHfhka  A, G, T, U, iy C 

hk wl=rej,ska ixfla;j;a lrkq ,efí'

fmdiaf*ag ldKavh

kshqlaf,hsla wï,j,g wdï,sl iajNdjh ,nd fohs'

kshqlaf,hsla wï, iEÈu'

tl kshqla,sfhdaghsvhl fmdiaf*aÜ ys we;s - OH  ldKavhla fjk;a kshqla,sfhdghsvhl 

fmkafgdaia iSksj, ;=kajk ldnka mrudKqj,g iïnkaO - OH ldKavh w;r"  isÿ jk 

ix>kk m%;sls%hdjla u`.ska idok f*diafmdvhstiag¾ nkaOk u`.ska kshqla,sfhdghsv 

wKq ñ,shk .Kkla iïnkaO  ùfuka iEfok fmd,skshqlafhdaghsv oduj,ska 

fmdiaf*aÜ ldKavh

fmkafgdaia iSks ldKavh

khsg%ckSh 
Niau
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kshqlaf,hsla wï, idohs' fufia nkaOk we;s ùu ksid iSks - fmdiaf*aÜ tallj, 

mqkrdj¾;k rgdjla iys; msgfldkaola iEfoa' kshqlaf,hsla wï," kshqla,sfhdghsvj, 

f¾Çh nyqwjhjlhka h' iyNd.s jk iSks wKq wdldrh u; kshQlaf,hsla wï, j¾. 

folls' kshqla,sfhdaghsvfha wvx.= jk iSks wKqj äTlaisrhsfndaia kï kshqlaf,hsla 

wï,h DNA h' 

kshqla,sfhdaghsvfha wvx.= jk fmkafgdaia iSks rhsfndaia kï kshqlaf,hsla  wï,h RNA 

h'  DNA  wKqfõ weäkSka" ;hsóka .=jekska iy ihsfgdaiska hk khsg%ckSh Niau;a 

RNA j, weäkSka" .=jekSka" ihsfgdiSka iy hq/is,a hk khsg%ckSh Niau;a we;'

DNA wKqfõ jHQyh ^fjdÜika iy ls%la wdlD;sh&

uk#l,ams; wCIhla jgd" i¾ms,dldrj ieliqKq m%;siudka;r fmd,skshqla,sfhdaghsv 

odu follska iEÿKq oaú;aj fy,slaidldr jHQyhla DNA j,g we;' tlsfklg úreoaO 

ÈYdj,g Èfjk iSks - fmdiaf*aÜ msgfld÷ fol m%;siudka;r f,i y÷kajhs'

fy,slaifha msg;g iSks fmdiaf*ag msgfld÷ msysgk w;r" fy,slaifha we;=,; 

khsg%ckSh Niau hq.,kh ù we;' hq.,kh jQ khsg%ckSh Niau w;r"  we;s yhsv%cka 

RNA ys kshqla,sla 

wï, Niau
DNA ys kshqlaf,hsla 

wï, Niau

                rEmh 2'16  DNA  yd RNA wKqfõ jHQyh

    ^ridhksl jHQy u;l;nd .ekSug wjYH ke;&
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nkaOk u`.ska mg fol tlg neo ;nd .kshs'

Niau hq.,kh kS;sh

iEu úg u mshqßka Niauh hq.,kh jkafka" úfYaIs; msrñãk Niauhla iu`.sks'

A = T ^yhsv%cka nkaOk folla idohs&

G ≡ C  ^yhsv%cka nkaOk ;=kla idohs&

tu ksid fï odu ̂ mg& fol tlsfklg wkqmQrl h' fï Niau hq., wkqmQrl Niau hq., 

f,i y÷kajhs' rEmfha oelafjk wdldrhg fï uQ,sl oaú;aj fy,slaidldr jHQyfha tl 

iïmQ¾K o`.rhla (turn) ;=< Niau hq.,a oyhla we;'

DNAj, lD;Hh 

  m%fõKsl f;dr;=re ixÑ; lsÍu yd mrïmrdjlska ;j;a mrïmrdjlg tu f;dr;=re 

iïfm%aIKh 

  fm%daàk ixYaf,aIKh i|yd m%fõKsl f;dr;=re ixÑ; lsÍu

RNAj, jHQyh

hq/is,a (U), ihsfgdiska (C), .=jekSka (G), weäkSka (A) Niau wvx.= 

rhsfndakshqla,sfhdavhsvj,ska iukaú; fuh idudkHfhka ;ks mg kshqlaf,hsla 

wï,hls'

wkqmQrl Niau hq.,kh RNA wKq folla w;r"  fyda we;eï wjia:dj, tl u wKqj 

;=< isÿ úh yels h' fufia wkqmQrl Niau hq.,kh ùu ksid RNA j, lD;Hhg 

w;HjYH jk ;s%udk jHQyh mj;ajd .ekSug myiq ù we;'

weäkSka iy hq/iS,a yhsv%cka nkaOk follska o .=jekSka iy ihsfgdiSka yhsv%cka 

nkaOk ;=klska o ne|S we;' ffi,j, RNA j¾. ;=kla we;' tkï"

 1' mKsúvldrl RNA (m-RNA- Messenger RNA)

 2' ixl%dó RNA (t-RNA - Transfer RNA) 

 3' rhsfndafidau  RNA (r-RNA - Ribsomal RNA)

1' mKsúvldrl RNA (m-RNA) 

  mRNA  f¾Çh wKqjls' idfmaCIj ffi, ;=< wvqfjka u mj;sk RNA j¾.hhs'  

lD;H folla bgq lrhs'

  DNA j, .nvd ù we;s m%fõKsl f;dr;=re khsg%ckSh Niau wkqms<sfj<la 

f,i msgm;a  lrhs'

  kHIaáma,diaufha isg fm%daàka ixYaf,aIKh isÿ jk ia:dkhg ^rhsfndfidau& 

kHIaál isÿre yryd m%fõKsl f;dr;=re mßjykh lrhs'
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 2' ixl%dó RNA (t-RNA)  

l=vd u RNA wKq j¾.hhs' f¾Çh kuq;a my; rEmfha fmkajd we;s mßÈ mqvq ;=kla 

iys; jHQyhla idohs'

lD;Hh - fm%daàka ixYaf,aIKh isÿ jk ia:dkh fj; weuhsfkda wï, mßjykh 

3' rhsfndfidaóh RNA (r - RNA)  

nyq,;u RNA j¾.hhs' ixlS¾K jQ wl%uj;a jHQyhla we;' th fmd,sfmmaghsv odu 

iE§ug ia:dkh imhhs' 

DNA iy RNA w;r"  fjkialï

 1' DNA oaú;aj mg wKqjla jk w;r"  RNA ;ks mg wKqjls'

 2' DNAj, A, T,  G, iy C hk Niau we; U ke;'

    RNA j, A, U, G, iy C hk Niau we;' T ke;'

 3' DNAj, äTlaisrhsfndaia iSks we;s w;r"  RNA j, rhsfndaia iSks we;'

                                                                                                                                                      

kshqlaf,hsla wï,j,g wu;rj Ôùka ;=< wvx.= jk kshqla,sfhdaghsv 

ATP, NAD+, NADP+, FAD  iy tajdfha lD;H

    ATP j, lD;H

  i¾j;% Yla;s jdylhls'

    NAD+ j, lD;H

  iy tkaihsu f,i ls%hdlrhs'

  bf,lafg%dak jdylhla f,i ls%hd lrhs

  Yajikfha § Tlaisldrlhla  f,i ls%hd lrhs'

NADP+ j, lD;H

  iy tkaihsuhla f,i ls%hd lrhs

  bf,lafg%dak jdylhla f,i ls%hd lrhs'

  m%NdixYaf,aIKfha § Tlaisldrlhla f,i ls%hd lrhs'

 rEmh 2'17   t - RNA wKqfõ jHQyh

weuhsfkda wï, iïnkaO jk ia:dkh

m%;sfldafvdakh

m%;sfldafvdakh
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FAD j, lD;H

  iy tkaihsuhla f,i ls%hd lrhs'

  bf,lafg%dak jdylhla f,i ls%hd lrhs'

 

ffi,h iy ffi,Sh ixúOdk ms<sn| oekqu mq¿,a lr .ekSu i|yd 

wKùCIj, odhl;ajh

ffi, úoHdfõ ÈhqKqj jvd;a mokï ù we;af;a wKaùCIfha Ndú;h iu`. h' wKaùCIh 

ksmoùu;a iu`. ffi,h ms<sn| wOHhk iy fidhd .ekSï jeä ÈhqKq úh'

wdf,dal wKaùCIh 

oDYH wdf,dalh kso¾Ylh ;=<ska .uka l< miq ùÿre ldp ;=<ska .uka lrhs' wdf,dalh 

tu ud¾.h Tiafia .uka lrk úg ldp u`.ska j¾;kh lr kso¾Ylfha úYd,kh 

lrk ,o m%;sìïnhla wei fj; fhduq lrhs' ir,;u wKaùCIh jkafka ;ks úYd,l 

ldphhs'

ixhqla; wdf,dal wKaùCIh

mdi,a úoHd.drj, iy ffjoH ridhkd.drj,  Ñls;aid WmlrKhla ^frda. y÷kd 

.ekSfï WmlrKhla& f,i iq,nj ixhqla; wdf,dal wKaùCIh Ndú; lrhs'

úfNaok n,h iy úYd,kh hkq wKaùCIj, we;s jeo.;a mrdñ;Ska folls'

úYd,kh hkq hï jia;=jl m%;sìïnfha m%udKh tu jia;=fõ i;H m%udKhg olajk 

wkqmd;hhs' idudkHfhka wdf,dal wKaùCIfha Wmßu úYd,kh kso¾Ylfha i;H 

m%udKh fuka 1000 .=Khla fõ' 

úfNaok n,h hkq tlsfklska fjka jQ ,CIH folla f,i y÷kd .; yels" tu ,CIH 

fol w;r"  ;sìh hq;= wju ÿrhs' ^wdf,dal wKaùCIfha úfNaok n,h 0.2 μm la fõ&'  

th kso¾Ylfha meyeÈ,s nj ms<sn| ñkquls' úfNaokh u; wKaùCIhl úYd,kh iSud 

fõ'

jia;=j ^lodj u; we;s kso¾Ylh& ;=<ska meñfKk wdf,dalh m<uqj wjfk; ldph 

yryd .uka lr kso¾Ylfha úYd,s; m%;sìïnhla idohs'

tu m%;sìïnh fojk ldph u; ̂ Wmfk;a ldphg& jia;=jla f,i l%shdlrñka ;jÿrg;a 

m%;sìïnh úYd,kh lrhs'

tksid wkaùCIfhka ,ndfok iuia; úYd,kh tu tla tla ldpfha úYd,kfha M,hls' 

iuia; úYd,kh } wjfk;a ldpfha úYd,kh × Wmfk;a ldpfha úYd,kh

Wod (  wjfk;a ldpfha úYd,kh = × 40 

  Wmfk;a ldpfha úYd,kh = × 15

  iïmQ¾K úYd,kh  = 15 × 40

                 =  × 600 jdrhla úYd,kh fõ'
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bf,lafg%dak wKaùCIh

wdf,dalfha ;rx. wdhduh u`.ska wdf,dal wkaùCIfha úfNaok n,h u; iSudjla mkjd 

we;' úfNaok n,h ;rx. wdhduhg m%;sf,dauj iudkqmd;sl fõ' tksid úoHd{hka 

idfmaCIj jvd;a wvq ;rx. wdhdu iys; fjk;a úlsrK wdldr Ndú; lsÍu ms<sn| 

i<ld n,k ,È'

tys m%;sM,h f,i bf,lafg%dak wKaùCIh ÈhqKq úh' bf,lafg%dak wKaùCIfha § 

bf,lafg%dak loïnhla kso¾Ylh yryd fyda tys u;=msg mDIaGhg kdNs.; lrhs' 

ffioaOdka;slj  bf,lafg%dak wKaúCIhg jia;=jla 1×108 jdrhla úYd,l, yels úh 

hq;= h' m%dfhda.slj bf,lafg%dak wKaùCIh u`.ska 5×105 jdrhl úYd,khla ,nd fohs' 

wdf,dal wkaùCIh u`.ska wkdjrKh lr .ekSug fkdyels fndfyda bkaøshsld iy 

wfkla Wmffi,Sh jHQy bf,lafg%dak wkaùCIh u`.ska wkdjrKh lr we;'

bf,lafg%dak wkaùCI j¾. folls'

 1' iïfm%aIK bf,lafg%dak wKaùCIh (TEM - Transmission electron microscope)

 2' mßf,dalk bf,lafg%dak wKaùCIh (SEM -  Scanning electron microscope)

iïfm%aIK bf,lafg%dak wKaùCIh (TEM)

ffi,fha wNHka;r jHQy wOHhkh i|yd Ndú; lrhs' fï wKaùCIfha § hï øjHhl 

úfYaIfhka ilia lrk ,o ;=kS lvla yryd bf,lafg%dak loïnhla .uka flf¾' 

b;d ;=kS kso¾Ylhla Ndú; flf¾' wfkla m%foaYj,g jvd iuyr ffi,Sh jHQyj,g 

jeäfhka iïnkaO jk ner f,day u`.ska kso¾Ylh j¾K .kajhs' kso¾Ylh ;=<ska  

.uka lrk bf,lafg%dak rgdj" (m%;sìïNh) ;srhla u;g m%o¾Ykh lrhs' kso¾Ylh 

;=<ska .uka lrk bf,lafg%dak jeä m%udKhla" jHQy >kj j¾K .ekaù we;s m%foaYj, 

m%o¾Ykh fõ' 

mßf,dalk bf,lafg%dak wKaùCIh (SEM)

isyska bf,lafg%dak loïnhla kso¾Ylh u;=msg mDIaGh u`.ska mrdj¾;kh lrhs' 

ksÍCIKhg fmr kso¾Ylhg jeä jYfhka r;%ka wdf,am lrhs' fulS kso¾Ylh 

u; m;s; jk bf,lafg%dakj,ska jeä m%udKhla úisr hk w;r" b;sß bf,lafg%dak 

kso¾Ylh u`.ska wjfYdaIKh lrhs' u;=msg mDIaGfha ;%sudk fmkqu ksÍCIKhg fï 

wKùCIh jvd;a iqÿiq h'
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j.=j 2'3 wf,dal wKaùCIh iy bf,lafg%dak wKaùCIh w;r"  fjkialï

wf,dal wKaùCIh bf,lafg%dak wKaùCIh

wdf,dal lsrK kdNs.; lsÍug ùÿre 

ldp Ndú;d lrhs'

bf,lafg%dak loïnh kdNs.; 

lsÍug m%n, úoHq;a jqïnl  Ndú; 

lrhs'

m%;sìïnh fl<ska u mshú weiska 

ksÍCIKh l< yels h'

mshú weiska m%;sìïnh ksÍCIKh 

l< fkdyels h' bf,lafg%dak 

wKaùCISh PdhdrEm Ndú; lrhs'

cSú kso¾Yl fuka u wcSú kso¾Yl o 

ksÍCIKh l< yels h'

wcSú kso¾Yl muKla ksÍCIKh 

l< yels h'

kso¾Ylfha i;H j¾K ksÍlaIKh 

l< yels h'

kso¾Ylfha iajdNdúl j¾K 

ksÍCIKh l< fkdyels h' 

PdhdrEm úlikh l<  hq;= h'

kso¾Ylh j¾K .ekaùu i|yd vhs 

j¾. Ndú; lrhs'

kso¾Ylh j¾K .ekaùug ner 

f,day Ndú; lrhs'

 

ffi,h ms<sn| fft;sydisl miqìu" Wmffi,Sh tallj,  jHQyh iy 

lD;H úYaf,aIKh

ffi,jdoh

ish¨ Ôùka ffi,j,ska iE§ we; ^l,ska meyeÈ,s lrk ,o Ôjfha ixúOdk uÜgï 

Oqrdj,sh kej; u;la lrkak&'  tal ffi,sl Ôúhl=  ^Wod( Chlamydomonas fyda 

hSiaÜ& nyq ffi,sl Ydlhla fyda  i;a;ajhl= iEÈh yels fyda Ôù f,i ie,lsh yels 

uQ,sl tallh ffi,hhs' Ôjfha uQ,sl jHQyuh iy lD;Huh tallh ffi,hhs' øjHj, 

ffi,hla u`.ska ksrEmKh jk ixúOdk uÜgu u`.ska  Ôjfha ish¨ ,dCIKsl ,CIK 

fmkajhs' tal ffi,sh cSúfhl=f.a  fyda nyq ffi,sl Ydl yd i;a;Ajhska jqjo ffi,hg 

my< uÜgula Ôú f,i ie,lsh fkdyels h'

Robert Hook (1665) ir, wKaùCIhla u`.ska j,alhla mÍCId lr" uQ,sl tallh 

ye|skaùug ffi,h  ^Cell)  hk moh fok ,È'

Anton Van Leeuwenhook (1650)

frdanÜ yqla f.a iuld,Skfhl=  jk  Anton Van Leeuwenhook,  úiska  tal   

ffi,sl  Ôùkajk Euglena iy nelaàßhd ms<sn| m<uqfjka u úia;r lr jd¾;d  

lrk ,È'



26

w'fmd'i ^Wiia fm<& Ôj úoHdj iïm;a fmd;

   Matthias Schleiden (1831)

WoaNso úoHd{fhls' Ydl mgl ms<sn| wOHhkh lr ish¨ Ydl" ffi,j,ska iE§ we;s 

nj ks.ukh lf<A h'

Theodore Schwann (1839) 

i;a;aj úoHd{fhls' i;a;aj mgl o ffi,j,ska iE§ we;s nj ks.ukh lf<a h'

Rudolf Virchow (1855)

ish¨ ffi, we;s jkafka l,ska mej;s ffi,j, ffi, úNdckfhka nj fmkajd 

ÿkafka h' 

Ya,hsvka" Yajdka iy j¾fpdaõ hk úoHd{hka úiska fffi,jdoh bÈßm;a lrk ,È' 

ffi,jdofhys i|yka jkafka"

1' ish¨ Ôùka tl ffi,hlska fyda ffi, lsysmhlska fyda iE§ we;'

2' cSùkaf.a uQ,sl jHQyuh iy lD;Huh tallh ffi,hhs'

3' ish¨ ffi, we;s jkafka l,ska mej;s ffi,j,sks'

ffi, ixúOdkh

ffi, ixúOdk wdldr folls' tkï( m%d.akHIaál (Prokatyotic) iy iqkHIaál 

(Eukaryotic) fõ' ish¨u ffi,j,g fmdÿ uQ,sl ,CIK lsysmhls' tkï(

  ish`Mu ffi, jrKsh ndOlhla jk ma,diau mg,fhka jgù we;' 

  ffi,h ;=< ihsfgdfid,h f,i y÷kajk w¾O ;r,uh iy c,a,suh øjHhla we;' 

Wmffi,Sh ix>gl ihsfgdfid,h ;=< wj,ïnkh ù we;'

  m%fõKsl øjHh f,i DNA we;'

  ish¨u ffi,j, rhsfndfidau we;'

j.=j 2'4 m%d.akHIaál iy iQkHIaál ffi, w;r"  we;s fjkialï 

,CIKh m%d.akHIaál ffi, iQkHIaál ffi,h

Ôùyq nelaáßhd" wdls nelaàßhd fm%dáiagd" È,Sr" (fungi), Ydl iy 

i;a;ajhka

fi,j, m%udKh idudkH úIalïNh 1-5 μm úIalïNh 10 μm-100 μm

wdldrh m%Odk jYfhka tal ffi,sl h' m%Odk jYfhka nyq ffi,sl h' 

^fndfyda fm%dáiagdjka yer iy 

iuyr È,Sr tal ffi,sl h&

mßKdñl iïNjh wjqreÿ ì,shk 3'5g fmr wjqreÿ ì,shk 1'8 g fmr m%d.a 

kHIaálhkaf.ka iïNjh úh'

ffi, úNdckh oaú LKavkh isÿ fõ" W!kk 

úNdckh iy wkQkk úNdckh 

isÿ fkd fõ'

W!kk úNdckh fyda wkqkk 

úNdckh fyda ^úNdck l%u& 

fol u
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m%fõKsl øjH j,hdldr DNA jk w;r"  tajd 

ffi, ma,diauh ;=< ksoyfia  

we;' fuh kshqla,sfhdav m%foaYh 

jk w;r"  DNA fm%daàk iu`. 

ne£ ke;'

kHIaáh ;=< wvx.= jk f¾Çh 

DNA fm%daàk iu`. ne|S we;'

rhsfndfidau j¾.h 70S l=vd rhsfndfidau 70 S ^uhsfgdfldkaä%hd iy 

yß;,j ;=<& iy 80 S ^úYd,& 

rhsfndfidau hk j¾. fol wvx.= 

fõ'

^wka;#ma,diaóh cd,sldj,g 

iïnkaO ù mej;sh yels h'&

bkaøshsld bkaøshsld lsysmhls' tajd 

mg,j,ska jg ù ke;' wNHka;r 

mg, ÿ¾,N h' we;akï Yajikh" 

m%NdixYaf,aIKh yd N
2
 ;sr 

lsÍu yd iïnkaO h'

fndfyda  bkaøshsld we;' mg,j,ska 

jg jQ bkaøhsld we;' bkaøshsldj, 

by< úúO;ajhla we;' Wod( 

kHIaáh" uhsfgdfldkaä%hd" 

yß;,j" mg, follska jg ù we;' 

Wod(

,hsfidfidau" uOHßla;l" ;ks 

mg,hlska jg ù we;'

ffi, ì;a;sh nelaàßhd yd ihfkdnelaàßhdj, 

fmmaáfvda.,hsleka we;' 

wdlsnelaàßhd ;=< fmd,sielrhsv 

yd fm%daàk we;'

yß; Ydl yd È,Srj, ffi, ì;a;s 

±äh' fmd,sielrhsv we;' Ydl 

ffi, ì;a;sj, fi,shqf,daia we;s 

w;r" È,Sr ffi, ì;a;sj, lhsàka 

wvx.= fõ ^i;a;aj ffi,j, ffi, 

ì;a;s ke;&'

lYsld ir,h" CIqo% kd,sld ke;' 

nyIaffi,Shhs ^ffi, u;=msg 

mg,fhka wdjrKh ù ke;&' 

úIalïNh 20 nm

ixlS¾Kh" CIqøkd,sldj,ska iEÿKq 

z9 + 2' jHQyh .kS' wka;# ffi,Sh 

^ffi, u;=msg mg,fhka jg ù 

we;& úIalïNh 200 nm

Yajikh fndfyda úg ñfidfidau u`.ska 

isÿlrhs

iajdhq Yajikhg uhsfgdfldkaä%hd 

we;'

m%NdixYaf,aIKh yß;,j ke;' f.dkq f,i 

ieliS ke;s mg, u; isÿ fõ'

idudkHfhka iqia;r fyda 

.%dkdj,g f.dkq ù  we;s 

mg,j,ska iukaú; yß;,j we;'

khsg%cka ;sr lsÍu iuyr Ôùyq khsg%cka ;sr lr;s' khsg%cka ;sr lrk yelshdj 

lsisjl=g;a ke;'

nelaàßhd" ihfkdanelaàßhd iy wdlshd m%d.akHIaÀl ffi, fõ' wfkla ish¨u 

Ôùkag iQkHIaál ffi, we;'
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uOH ßla;lh

fl%dueáka
isksÿ wka;#ma,diau cd,sldj

kHIaáldj
kHIaál wdjrKh

r¿ wk;a#ma,diau Pd,sldj

rhsfndfidau

f.d,a.S WmlrKh

laIqø kd,sld

ma,diau nkaO

ffi, ì;a;sh

yß;,jh

fmfrdlaisfidauh

hdno ffi,j, ffi, ì;a;sh

ma,diau mg,h

uhsfgdfldkaä%hd

CIqøkd,sld

 rEmh 2'19 Ydl ffi,hl jHQyh

  rEmh 2'18 i;a;aj ffi,hl jHQyh

isksÿ ka;#ma,diau cd,sldj

kHIaál wdjrKh

fl%dueàka

r¿ wka;#ma,diaóh cd,sldj

f.da,a.S WmlrKh

rhsfndfidau

ma,diau mg,h

kHIaáldj

fikafg%dfidauh

CIqø wx.=,sld

CIqøkd,sld

,hsfidfidau

lYSldj

uhsfgdfldkaä%hd
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ffi,Sh yd wfkl=;a Wmffi,Sh ix>glj, jHQyh yd lD;H'

ma,diau mg,h  

                                                                           

ma,diau mg,h" ffi, ma,diaufha msg; u iSudjhs' ish¨ ffi, mg," ma,diau mg,fha 

ishQï jHQyhg iudkhs' 

1972 § is`.¾ iy ksfld,aika úiska ffi, mg,fha ;r, - úÑ;% wdlD;sh bÈßm;a 

lrk ,È' 

th m%Odk jYfhka ie§ we;af;a"

1' fmdiafmd,smsv ^ma,diau mg,fha iq,N;u ,smsv wdldrh& 

2' fm%daàk

ma,diau mg,hg my; ,laIK we;'

tys >klu 7 nm muK fõ' th m%Odk jYfhka fmdiafmd,smsv oaú;aj ia;rhlska iEÈ 

we;' fmdiafmd,smsv WNhidyS wKq fõ' fmdiafmd,smsvj, c,ldñ ysi msg;g uqyqK 

,d we;af;a" ffi,fha msg; iy we;=,; hk foflys u we;s c,Sh mßirhla ;=<g h' 

c, NS;sl yhsfv%dldnka j,s. we;=¿ foig uqyqK ,d c,NS;sl wNHka;rhla idohs' 

ma,diaumg,h ;r, úÑ;% wdlD;shg iu l< yels h'

fmdiafmd,smsv wKq pd,l neúka mg,hg ;r,uh iajNdjhla ,nd fohs' wyUq f,i 

.s,S we;s fm%daàk wKq mg,fha úÑ;% iajNdjhg odhl fõ' mg,h ;=<ska iïmQ¾Kfhka 

u  úksúo hk we;eï fm%daàk wKq ;S¾hla mg, fm%daàk f,i ye`Èkafõ' mg,fha 

fldgila ;=<ska muKla úksúo hk fm%daàk o we;' fï fm%daàk j¾. fol u iïmQrl 

(integral) fm%daàk f,i ye|skafõ' fndfyda iïmQrl fm%daàk c,ldñ kd,sld iys; 

;S¾hla mg, fm%daàk fõ' fïjd whk iy we;eï O%eùh wKqj,g .uka l< yels 

isÿre f,i ls%hd lrhs' ,smsv oaú;aj ia;rfha fldfy;au fkd.s¨qKq" mg,fha we;=¿; 

mDIaGhg ,sys,aj ne÷Kq we;eï fm%daàk" m¾hka; fm%daàk f,i ye|skafõ'

we;eï fm%daàk iy ,smsvj, ms<sfj<ska .a,hsfldfm%daàka iy .a,hsfld,smsv idoñka 

wekafgkd fuka" flá YdLkh jQ ldfndayhsâf¾g odu we;' i;a;aj ffi, mg,fha 

,smsv oaú;aj ia;rfha wyUqj taldnoaO jQ fldf,iafgfrda,a wKq iaj,amhla wvx.= h' 

fï fldf,iafgfrda,a wKq" uOHia: WIaK;ajj,È mg,fha ;r, nj wvq lsÍu u`.ska 

mg,hg ia:dhsNdjh iy kuHYS,sNdjh imhk w;r" my;a WIaK;ajj,È mg,h >k 

ùfuka wdrlaId lrhs'

mg,h fomi ixhq;sfhka iy ls%hdldß;ajfhka fjkia fõ' 



30

w'fmd'i ^Wiia fm<& Ôj úoHdj iïm;a fmd;

                            rEmh 2'20( ma,diau mg,fha jHQyh

lD;H

  ma,diau mg,h Ôú ffi,j, ffi,ma,diauh jg lsÍu u.ska nysIaffi,Sh mßirh" 

wka;#ffi,Sh ix>glj,ska fN!;slj fjka lrhs'

  ma,diau mg,h jrKShj mdr.uH jk w;r" meje;au i|yd wjYH øjH yqjudrej 

hdukh lsÍug yels ùu'

  ma,diau mg,h ;=< .s¨Kq fm%daàk ffi, y÷kd f.k" wdikak ffi, tlsfkl 

iu`. ikaksfõokh lrhs ^ffi, y÷kd .ekSug odhl fõ&'

  fydafudak" iakdhq iïfm%aIl iy m%;sYla;slrK fm%daàk jeks úYsIag ffcj ridhksl 

øjH  iu`. wka;¾ls%hd  i|yd we;eï fm%daàk wKq" m%;s.%dyl wKq f,i ls%hd lrhs' 

  ffi, mg,fha we;s we;eï fm%daàk" iuyr ffi, iels,s ;ka;=j,g iïnkaO ú 

ffi,fha yevh mj;ajd .ekSug WmldÍ fõ'

  mg,fha we;s we;eï fm%daàk tkaihsu f,i ls%hd lrhs ^wdydr ud¾.fha we;eï 

fldgiaj, wmsÉPo ffi, wdia;rKh u; we;s CIqø wx.=,sld ork ffi,j, mg, 

mDIaGfha ÔrK tkaihsu we;&

Wmffi,Sh ix>gl (Subcelluler Components) 

ffi, ;=< Wmffi,Sh ix>gl rdYshla  we;' tajdhska iuyrla úfYaIs; lD;Hhla bgq 

lsÍug yev.eiqK"  iqkHIaál ihsgfid,fha wj,ïì; iy mg,j,ska jg jQ bkaøshsld h'

kHIaáh (Nucleus)

idudkH úIalïNh 5 μm jk" kHIaá wdjrKh f,i y÷kajk oaú;aj mg,hlska 

wdjrKh jQ fndfyda cdkj,ska iukaú; jvd;a lemS fmkk bkaøshsldjhs'

kHIaá wdjrKh (Nuclear envelope) -  msg; mg,h iy we;=¿; mg,h f,i y÷kajk 

mg, follska iukaú; h' mg, fol 20-40 nm muK m%udKfha wjldYhlska fjka ù 

we;' øjH we;=¿ ùu msg ùu hdukh lsÍug we;s isÿre ixlS¾K iys; kHIaál isÿre 

ldfndayhsfâ%g  odu

iïmQrl fm%daàk

.a,shsfldfm%daàk

m¾hka; fm%daàk

fldf,iagfrda,a

fmdiaf*d,smsv wKq

ma,diau mg,fha 

nysIaffi,Sh 

fmfoi

c,Sh ffi, ma,diaóh fmfoi

.a,hsfld,smsv
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u`.ska kHIaá wdjrKh iýø ù we;' kHIaá wdjrKfha we;=,; wdia;rh lrk fm%daàk 

iQ;s%ldj,ska iEÿKq kHIaál ;,dj we;'

kHIaá mQrlh - kHIaáh wNHka;rfhka úysÿK fm%daàk iQ;s%ldj,ska" kHIaá mQrlh 

iE§ we;' kHIaá mQrlfhys fl%dueàka iy kHIaáldj .s,S we;'

kHIaáldj - kHIaáldj fl%dueàkaj,g wdikakj we;s ;Èka j¾K .ekajqK ;ka;= 

iys; lKsld f,i Èia fõ'

fl%dueàka - bf,lafg%dak wKaùlaISh PdhdrEm (micrographs) j,g wkqj úNdckh 

fkdjk ffi, ;=< úisreKq f.dkqjla f,i Èia fõ' th DNA iy fm%daàk ixlS¾Khls' 

kHIaá úNdckh isÿ jk úg fl%dueàka >k ù ;Èka o`.r .eiS j¾Kfoay f,i y÷kajk 

kQ,a jeks jHQy njg m;a fõ' tajd j¾Kfoay f,i ye|skafõ' tla ðù úfYaIhla ;=< 

ksh; j¾Kfoay ixLHdjla we;'

Wod(  o¾YSh udkj ffi,hl j¾K foay 46la we;'

   

lD;H

  ish¨  ffi,Sh ls%hdj,s md,kh lrhs' 

  ffi, úNdckh i|yd kj kHIaá ksmoùug DNA ixYaf,aIKh lrhs' 

  fm%daàka ixYaf,aIKh i|yd wjYH jk rRNA iy rhsfndfidau Wmtall kHIaáldj 

u`.ska ixYaf,aIKh lrhs'

  DNA j, we;s f;dr;=rej,g wkqj mRNA iy tRNA ixYaf,aIKh lrhs

  m%fõKsl f;dr;=re .vnd lsÍu iy iïfm%aIKh

rhsfndfidau (Ribosomes)

fm%daàk ixYaf,aIKh isÿ lrk Wmffi,Sh ix>glhls' Wmtall follska iE§ we;' 

úYd, Wmtallh iy l=vd Wmtallh' tajd r RNA iy fm%daàkj,ska iE§ we;' rhsfndfidau 

j¾. folls' tkï 70s rhsfndfidau yd 80s rhsfndfidau fõ' 70s rhsfndfidau" m%d.a 

kHIaál ffi,ma,diaufha ksoyiaj" uhsfgdfldkaä%hd mQrlfha iy yß;,j mxcrfha 

we;' 80s rhsfndfidau iqkHIaálhka ;=< muKla we;' mj;sk iajNdjh  wkqj 80s  

rhsnfidau wdldr folls' ksoyia rhsnfidau iy ne÷Kq rhsfndfidau f,i ksoyia  

rhsnfidau ffi,ma,diauh ;=< ldKavhla  f,i ksoyfia mj;S' ne`ÿKq rhsfndfidau 

r¿ wka;#ma,diaóh cd,sldfõ mg, mDIaGhg ne|S we;' lD;Hh - fm%daàk ixYaf,aIKh 

wka;#ma,diaóh cd,sldj

wNHka;r mg, u`.ska idok me;,s fyda kd,dldr uä cd,hls' th u`.ska ER l=yrh 
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ihsgfid,fhka fjka lrhs' th msg; kHIaá wdjrKh iu. wLKavh' wka;#ma,diañh 

cd,sld wdldr folls; r¿ wka;#ma,diaóh cd,sldj yd iy isksÿ wka;#ma,diañh cd,sldj' 

                  

rEmh 2'21 ( wka;#ma,diaóh cd,sldfõ jHQyh

r¿ wka;#ma,diau cd,sld 

r¿ wka;#ma,diaóh cd,sldj (Rough ER) me;,s uäj,ska iE§ we;' tys msg; mDIaGhg 

rhsfndfidau ne£ we;' rhsfndfidau u`.ska ksmojk fm%daàk wka; ( ma,diau cd,sld 

l=yrhg .uka lrhs'

lD;H

  rhsfndfidau u`.ska ksmojk fm%daàk mßjykh lsÍu

  .a,hsfldfm%daàk ixYaf,aIKh lsÍu

  mßjyk wdYhsld ksmoùu

  fmdiaf*d,smsv" fm%daàk iy ldfndayhsfâ%g tla lrñka ;u mg, j¾Okh myiq 

lrhs' tksid mg, l¾udka;Yd,d f,i y÷kajhs'

isksÿ wka;#ma,diau cd,sld 

    rhsfndfidau rys;j we;s kd,slduh uä cd,hla fõ' mg,hg ne÷Kq tkaihsu we;'

lD;H  

  f;,a" iafgfrdhsv iy fmdiaf*d,smsv hk ,smsv ixYaf,aIKh lrhs'

  ldfndayhsfâ%g mßjD;a;Sh isÿ lrhs'

  ffi, ;=< mßjykh i`oyd wjYH mßjyk wdYhsld ksmojhs'

  úIyrKhg odhl fõ' 

  Ca+2 whk .nvd lrhs'

kHIaál mg,h

          wdY

            ER l=yrh

rhsnfidau

          r¿ ER

isksÿER

mßjyk wdYhsld
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wdY
l=yrh

mßjyk wdYhsldg%dkaia uqyqK;

isia uqyqK;

f.d,a.S WmlrKh

f.d,a.S WmlrKh hkq me;,s uä fyda wdY tl u; tl msyssá f.dkqjls' we;=,; 

yd msg; mDIaG ms<sfj<ska isia uqyqK; yd g%dkaia uqyqK; f,i y`ÿkd.; yels h' isia uqyqK; 

ER iómfhka msysgñka ER j,ska meñfKk wdYhsld ,nd .kS' g%dkaia uqyqKf;ka  i%dù 

wdYhsld wxl=r f,i mekke`.S wfkla me;a;g .uka lrhs' f.d,a.S ixlS¾K i%dù ffi,j, 

nyq, h'

 

                      

           

                 rEmh 2'22  f.d,a.S WmlrKfha jHQyh

  øjH tla/ia lsÍu" wiqrd,Su iy fnodyeÍu

  fi,shqf,daia iy fi,shqf,daia fkdjk fmlaàka n`ÿ ffi, ì;a;s ix>gl 

ksmoùu'

  ,hsfidfidau ksmoùu

,hsfidfidau ^Lysosomes) 

ÔrK ls%hdldß;ajhla  bgq lsÍug odhl jk ;ks mg,hlska jg jQ wdYhsld h' tajd 

;=< ldfndayhsfâ%g ,smsv" fm%daàk iy kshqlaf,hsla wï, ì|fy<Su W;afma%rKh lrk 

c,úÉfPaol tkaihsu wvx.= h' 

lD;H

  NCI ffi,sl;dj u`.ska ,ndkakd wdydr wxY= ÔrKh lrhs'

  nysIaffi,sl;dj u`.ska wjfYaI øjH ffi,fhka msg;g mßjykh lrhs'

  f.ù .sh bkaøshsld ÔrKh lrhs' 

  iajhxÔrKh fya;=fjka ffi, ñh hEug fya;=fõ'

lD;Hh( 
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DNA

msg; mg,h

wka;¾ mg, wjldYh

 

ñhr

uhsgfldkaä%hfï mQrlfha  

we;s ksoyia rhsfndfidau

we;=¿ mg,h

fmdfrdlaisfidau

TlaislrK tkaihsu iys; ;ks mg,j,ska jg jQ wdYhsld fõ'  Ydl ffi,j,;a i;a;aj 

ffi,j,;a we;'  fmfrdlaisfidau ;=< we;s tkaihsu u`.ska"  H
2
O

2
 ì|fy<k m%;sl%shdj 

W;afma%rKh lrhs'

lD;H 

  fmfrdlaihsvj, úIyrKh

  Ydlj, m%NdYajikh isÿ lsÍu

Ydlj, fïo ixÑ; mgl ;=< úfYaIs; fmfrdlaisfidau jk .a,fhdlaisfidau we;' 

.a,fhdlaisfidau u`.ska fïo wï, iSks njg mßj¾;kh lrhs'

uhsfgdfldkaä%hd (Mitochondria)

iQkHIaál ffi,j, nyq,;u bkaøshsldj,ska tlls' mg, follska jg jq È.á 

bkaøshsldjls' msg; mg,h isks÷ kuq;a we;=¿; mg, ñhr iE§ug keó we;' ñhr 

u`.ska mDIaGj¾.M,h jeä lrhs' tys ijDka; wxY= we;' uhsfgdfldkaä%hul msg; iy 

we;=,; mg,h w;r" we;s wjldYh wka;¾mg, wjldYh f,i y÷kajhs' bkaøshsldfõ 

we;=,;skau we;s fldgi  uhsfgdfldkaähï mQrlhhs' mQrlh ;=< 70s rhsfndafidau" 

pl%Sh DNA wKq ^uhsfgdfldkaä%hï DNA), fmdiaf*aÜ lKsld iy tkaihsu we;'

 

fl%íia  pl%hg  ^ffi,Sh Yajikfha& wjYH tkaihsu mQrlh ;=< we;' ;j o iajdhq 

Yajikfha bf,lafg%dak mßjyk oduhg iy Tlaisldrl fmdiaf*dr,SlrKhg w;HjYH 

fm%daàk iy tkaihsuj,ska ñhr iukaú;hs' 

                rEmh 2'23 uhsfgdfldkaä%hul jHQyh
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lD;H

  iajdhq Yajikh u`.ska ATP ixYaf,aIKh lrhs'

  m%Nd Yajikhg odhl fõ'

yß;,jh 

Ydlj, iy iuyr fm%dáiagdjka ;=< yuq jk" oaúW;a;,  ldphl yevh we;s mg, 

follska jg jQ bkaøshsldjls' msg; iy we;=¿; mg, isksÿh' tajd b;d mgq wka;¾mg, 

wjldYhlska fjka ù we;' yß;,jh ;=< fjk;a mg, moaO;shla we;' fï mg, 

;hs,fldhsv f,i y÷kajk wka;¾ iïnkaê; me;,s uä idohs'  tu ;hs,fldhsvj, 

m%NdixYaf,aIl j¾Klj,ska iEÿK m%Nd moaO;s f,i y÷kajk ixlS¾K we;' 

;hs,fldhsv tl u; tl msysgd mxcr lKsldjla idohs' wka;¾ mxcr lKsld iqia;r 

u`.ska mxcr lKsld tlsfkl iïnkaO ù we;' ;hs,fldhsvj,g msg;ska we;s ;r,h 

mxcrhhs' mxcrh ;=< plS%h DNA ^yß;,j DNA), 70s rhsfndfidau" fndfyda tkaihsu" 

msIaglKsld iy ,smsv ì|s;s we;'

lD;Hh 

   m%NdixYaf,aIKh

                           rEmh 2'24 yß;,jfha jHQyh

 

ffi,Sh iels,a, (Cytoskeleton)

ffi,Sh iels,a, hkq ffi,fha yevh mj;ajd f.k hEug wdOdr lrk ikaOdrl 

jHQyhls' ffi, ì;a;s fkdue;s i;a;aj ffi,j,g th jvd;a jeo.;a h' ffi,Sh 

iels,a, iE§ we;af;a CIqøkd,sld iy fm%daàk iQ;%sldj,sks' wjYH;djg wkqj leãug 

yd kej; iE§ug yels ksid .;sl jHQyhls' 

msg; mg,h

we;=¿ mg,h

DNA 

mxcr lKsld

ksoyia rhsfndfidau

mxcrh

;hs,fldhsv

wka;¾ mg, wjldYh
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ffi,Sh iels,af,ys ix>gl ;=kla we;' tkï(

  CIqøkd,sld

  CIqø iQ;s%ld fyda welaáka iQ;s%ld

  w;r" ueÈ iQ;s%ld

j.=j 2'5( CIqøkd,sld" CIqø iQ;s%ld iy w;r" ueÈ iQ;%sld w;r"  fjkialï'

,CIKh CIqøkd,sld 

 ^áhqìhq,Ska nyq 

wjhúl&

CIqø iQ;%sld 

^welaáka iQ;%sld&

w;r ueÈ iQ;%sld

jHQyh l=yruh kd,; 
ì;a;sh áhqìhq,ska 

wKq ia;ïN 13lska 

iE§ we;'

tlsfkl fj¿Kq 

welaàka mg 

follska iE§ 

we;' tla tla 

mg welaáka 

Wm tallj, 

nyqwjhúlhls'

;ka;=uh fm%daàk 

w;sYhska o`.r .eiqKq 

>k /yekla

fm%daàk Wmtall áhqìhq,ska welaàka ffi, j¾.h u; 

r|dmj;sk úúO 

fm%daàk lSmhlska  

tlls' ^Wod( flràka& 

m%Odk lD;H ffi,fha yevh 

mj;ajd .ekSu"

ffi,Sh ip,;dj 

i|yd ^mCIu iy 

lYsld&" ffi, 

úNdckfha §  

j¾Kfoay p,khg" 

bkaøshsld p,kh 

ùug

ffi,j, yevh 

mj;ajd .ekSug

^wd;;s ord .ekSfï 

tall&

ffi,j, 

yevh fjkia 

lsÍug" fmaYs 

ixfldapkhg'

Ydl ffi,j, 

ffi, ma,diAóh 

ixirKhg"

ffi, ip,;dj 

^jHdcmdo ;=< n`ÿ&"

i;a;aj

ffi,j, ffi, 

úNdckfha § 

^fNaok we,sh 

iE§u&

ffi,j, yevh 

mj;ajd .ekSug 

^wd;;s ord .ekSfï 

tall&"

kHIaáh iy iuyr 

fjk;a  bkaøshsld iú 

ùug"

kHIaál ;,dj iE§ug

lD;H 

   ffi, ma,diauhg ikaOdrKh imhhs'

   bkaøshsld iy ihsfgdfida,fhys wvx.= tkaihsu r`ojd ;nd .ekSu

   ffi, ma,diaóh p,kh" ffi, ma,diaóh ixirKh" bkaøshsld ia:dk.;j ;nd 

.ekSug iy wjYH jQ úg j¾Kfoay p,k i|yd

   ffi,fha yevh mj;ajd .ekSug ^m%Odk f,i i;a;aj ffi,j,&
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mCIu iy lYsld (Cillia an Flagella)

 mCIu iy lYsldj,g fmdÿ jHQyhla we;' lYsld È.= È.eá jHQyhla iy mCIu 

flá ffi,Sh fkreï jk w;r" tajd fma,s wdldrhg ieliS we;' ffi, u;=msg 

we;s lYsldj,g jvd mCIu fndfyda h' 9+2 jHQyh iys; CIqøkd,sldj,ska ieliS 

we; ^CIqøkd,sld oaú;aj kjhla j,hla wdldrfhka ieliS we;s w;r" tys uOHfha 

CIqøkd,sld folla we;&' tajd ma,diau mg,fhka wdjrKh ù we;s w;r" mdoia: foayhg 

iïnkaO ù mCIuh fyda lYsldj ffi,hg iú lrhs' mdoia: lKsldfõ CIqøkd,sld 

ieliqu 9+0 f,i we;' ^tys uOHfha CIqø kd,sld ke;&'

lD;Hh

  ixprK Wmdx.hla f,i ls%hd lrhs'

  mglh u;=msg ;r,h p,kh l< yels h'

  äïn m%kd, wdia;rKfha we;s mCIu .¾NdYh foig äïn p,khg Wojq fõ'                                                                                                                                              

                                                                                                                                                                                                                                                                                                            

                                                                                                                                                                                                                                                               

uOHia: laIqøkd,sld

ma,diau mg,hmsg;ska we;s laIqø 

kd,sld

 rEmh 2'25 mCIuhl jHQyh
               

flakaøsld (Centrioles)

flakaøsld is,skavrdldrj ilia jQ CIqøkd,sldj,ska iEÿK" mg,j,ska jg fkdjQ i;a;aj

ffi,j, muKla mj;sk Wmffi,Sh ix>glhls' tla tla flakaøsldjl CIqøkd,sld 

;%s;aj kjhla (9+0) j,hdldrj ieliS we;. kHIaáhg wdikakj tlsfklg ,ïnlj 

ieliqK flakaøsld hq.,la msysá m%foaYh flakaøfoayhla (centrosome) f,i ye`Èkafõ'

   lD;Hh (- 

ffi, úNdckfha § ;=rej yd ;¾l=j ksmojhs'
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uOH ßla;lh (Certral Vacuole)

uOH ßla;lh" Ydl ffi, ;=< yuq jk" ffi, hqIh f,i y÷kajk ;r,hlska msreK 

;dkma,diagfhka jg jQ úYd, jHQyhls'

ffi,hqIfha ixhq;sh ihsgfid,fha ixhq;shg jvd fjkia h' tys c,h" fmdgEishï 

(K+) iy laf,darhsâ (Cl-) jeks whk j¾. o we;eï úg wekaf;daihkska jeks c,fha 

ødjH j¾Kj;a j¾Kl o we;' 

lD;H 

  c,h iy iSks" whk" j¾Kl jeks fjk;a øjH .nvd lrhs'

  ffi,fha c, ;=<H;dj mj;ajd.kshs'

  ffi,hg Y+k;dj iy ikaOdrKh ,nd fohs'

  hqIj¾Kl iys; iuyr Ydl ;=< j¾Kh ksmojhs'

  ffi,Sh l%shdldß;ajhkag wjYH øjH .nvd lrhs'

nysIaffi,Sh ix>gl (Extra cellular  components)
 

ffi, ì;a;sh (Cell wall)

ffi, ì;a;sh" Ydl ffi,j, we;s nysIaffi,sh jHQyhls' i;a;aj ffi,j, ffi, 

ì;a;shla ke;' flfia kuq;a m%d.akHIaálhkag" È,Sr iy iuyr fm%dáiagdjkag o ;=kS 

iqkuH ffi, ì;a;shla we;' úfYaIfhka úfYaIhg;a" tlu Ydlfha ffi, j¾. w;r;a" 

ffi, ì;a;sfha ridhksl ixhq;sh wêlj fjkia fõ' tfy;a idudkHfhka Ydlj, 

ffi, ì;a;sh iE§ we;af;a fi,shqf,daia" fmlaàka iy fyñfi,shqf,daia" ,s.akSka iy 

iqfnßkaj,sks ^iuyr Ydl ffi,j, muKla we;&'

Ydlj, ffi, ì;a;s j¾. folla idohs' tkï( m%d:ñl ffi, ì;a;sh iy oaú;Shsl 

ffi, ì;a;shhs' <má ffi,j, m<uqj i%djh jkafka m%d:ñl ffi, ì;a;shhs' th 

Ydl ffi,j, ffi, úNdckfha § ;ekam;a jk ì;a;shhs'

m%d:ñl ffi, ì;a;shg jyd u msg;ska fmlaàka f,i y÷kajk wef,kiq¨ 

fmd,sielrhsvhlska fmdfydi;a ^ue.akSishï iy le,aishï fmlafÜÜ& ;=kS ia;rhla 

f,i uOH iqia;rh we;' uOH iqia;rh u`.ska hdno ffi, tlg w,jd ;nd .kS' 

m%d:ñl ffi, ì;a;sh u; oDV ldrl øjH ;ekam;a ùu ksid oaú;Shsl ì;a;sh oaú;shslj 

we;s fõ'

m%d:ñl ffi, ì;a;sh mdr.uH" idfmaCIj ;=kS" kuHYS,s h"  m%Odk jYfhka nysIaffi,Sh 

mQrlh ^uOH iqia;rh& yryd wl%uj;aj úisr hk fia ;ekam;a fi,shqf,daia ;ka;=j,ska 

iukaú; h' ffi, ì;a;sfha we;s ksoyia wjldY ;=<ska c,h ksoyfia .uka l< yels 

h'
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oaú;shsl ì;a;sh ;ekam;a jkafka ma,diau mg,h iy m%d:ñl ffi, ì;a;sh w;r  h' 

th ;o øjHj,ska iEÿKq ia;r lsysmhlska hqla; oDV jHQyhls' fi,shqf,daiaj,g wu;rj 

,s.akSka" iqfnÍka jeks wmdr.uH jQ øjH oaú;Shsl ì;a;shg wka;¾.; fõ' ,s.akSka nodu 

u`.ska fi,shqf,daia ;ka;= tlg r`ojd ;nd .ksñka oDV mQrlhla idok w;r" ffi, 

ì;a;shg wu;r ikaOdrKhla ,nd fohs' ffi, ì;a;sfha we;s l+ yryd úysfok ma,diau 

nkaO u`.ska hdno ffi,j, ffi, ma,diau iïnkaO lrhs'  

  lD;Hh

   wdrCIdj iy ikaOdrKh

   ffi,hg c,h we;=¿ jk úg Y+k;dj jeä ùug bv ,nd fohs'

   Y+k;dfõ § fi,h msmsÍu j<lajhs'

  ffi, j¾Okh md,kh iy iSud lrhs' 

   wefmdma,diag ud¾.fha ix>glhls'

   ffi,fha yevh mj;ajd .kshs'

   .=re;aj n,hg tfrysj Ydlh Rcqj ord isáhs' 

ffi, ikaê (Cell Junctions)

  ffi, ikaê hkq hdno ma,diau mg, iïnkaO lrk jHQy fõ' tajd Rcq fN!;sl 

iïnkaO;d iys; m%foaY yryd wka;¾ls%hd iy ikaksfõokh lrhs'

   lD;H

  hdno ffi,j, wNHka;r ridhksl mßirh iïnkaO lrhs'

i;a;aj ffi,j, ffi, ikaê wdldr ;=kls'

   ;o ikaê

ffi, jgd ika;;sl f,i uqød idok úYsIag fm%daàk u`.ska hdno ffi,j, ma,diau 

mg, iïnkaO lrhs'

   lD;Hh

wka;¾ ffi,Sh wjldY ;=<ska nysIaffi,Sh ;r, ldkaÿ ùu j<lajhs'

Wod( ifï wmsÉPoh

   fviafudfidau$ kex.=rï ikaê

Yla;su;a ne£ula i|yd w;rueÈ iQ;s%ld u`.ska hdno ffi,j, ffi, iels,a, hdka;%slj 

iïnkaO lrhs'

Wod ( fmaYs mglh

   ysoeia ikaê$ ikaksfõok ikaê

tla ffi,hl isg hdno ffi,hg ffi, ma,diaóh kd,sld imhhs' ysoeia ikaêj, 

whk" iSks" weuhsfkda wï,j,g .uka l< yels isÿre wdjrKh lrk úfYaI mg, 

fm%daàk we;' 
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  l;Hh(

tajd Rcq iïnkaO;d u`.ska hdno ffi, w;r"  ix{d iy øjH yqjudrejg bv i,ihs'

Wod( yD;afmaYs" i;a;aj l<,

 ma,diau nkaO

ffi, ì;a;s ;=<ska Èfjk wkaùCIsh kd,sld fõ' tajd hdno ffi,j, ffi,ma,diau 

w;r"  we;s ffi,ma,diaóh Ôù iïnkaO;d fõ' fïjd ffi, ma,diaufhka msreKq 

mg,j,ska wdia;rKh jQ kd,sldfõ'

i;a;aj ffi,j, nysIaffi,Sh mQrlh (ECM)

i;a;aj ffi,j, ffi, ì;a;s rys; jqj;a" úia;dß; nysIaffi,Sh mQrlhla we;' 

nysIaffi,Sh mQrlfha m%Odk ix>gl jkafka" .a,hsfldfm%daàk iy ffi, u`.ska i%djh 

lrk fjk;a lfndayhsfâ%g wvx.= wKq h' fndfyda i;a;aj ffi,j, nysIaffi,Sh 

mQrlfha jvd;a iq,N .a,hsfldfm%daàkh jkafka" ffi,hg msg;ska Yla;su;a ;ka;= 

idok fld,ecka h' ffi, u`.ska i%djh lrk fm%daáfhda.a,hslEkaj,ska úhk ,o cd,h 

;=< fld,ecka ;ka;= .s,S mj;S'

   lD;H

  ffi, mDIaGh u; wdrlaIl ia;rhla idohs'

  ffi, iels,a, iy nysIaffi,Sh mQrlh iïnkaO lrhs'

  hdka;%sl yd ridhksl ix{d f.k hEug iyNd.s ùu u`.ska ffi, p¾hdj,g 

n,mEï lrhs'

 ffi, pl%h iy ffi, úNdck l%shdj,sh

 ffi, pl%h

tla ffi, úNdckhl wjidkfha isg B<`. ffi, úNdckfha wjidkh f;la 

ffi,hl isÿ jk isÿùï wkqms<sfj< ffi, pl%h f,i ye|skafõ' ffi, úNdckfha 

wjidkfha § ud;D ffi,hg iudk m%fõKslj i¾jiu ÿys;D ffi, folla wkQkkh 

u`.ska ksmojhs' 

rEmh 2'26 ffi, pl%h
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  iqkHIaál ffi, pl%h
wkQkkh

iqkHIaál ffi, pl%h m%Odk l,d follg fjka l< yels h' 

   wka;¾l,dj

   wkQkk l,dj$ M l,dj  

wka;¾ l,dj ffi, úNdckfha §¾>;u l,dj fjhs' th ffi, pl%fhka 90]la muK 

wdjrKh lrhs' wka;¾ l,dj l,d ;=klg fjka l< yels h'

   G
1
 l,dj ^m%:u mr;r l,dj&

   S l,dj ^ixYaf,aIK l,dj&

   G
2
 l,dj ^fojk mr;r l,dj&

    G
1 
l,dj 

fï l,dj ;=< fm%daàka ixYaf,aIKh iy ffi, j¾Okhg u`. mdok ffi,Sh bkaøshsld 

ksmofjhs'  S l,dj i|yd w;HjYH jk fm%daàk fï l,dj ;=<  § ksmofõ'

S l,dj 

DNA  m%;sj,s; ùu iy ysiafgdaka fm%daàk ixYaf,aIKh isÿ fõ' ysiafgdak fm%daàka 

^mn¿ yeve;s& u; DNA fj<S fl%dueàka idohs'

G
2
 l,dj 

ffi,Sh bkaøshsld fuka u fm%daàk ixYaf,aIKh u`.ska ffi, j¾Okh wLKavj 

mj;ajd .kshs'

wkQkk l,dj i|yd w;HjYH jk fm%daàk ixYaf,aIKh lr.kS' flakaøfoayh 

oaúlrKh fõ' ffi, úNdckfha bÈß  l,dj,g hEu i|yd ffi,h iQodkï nj 

iy;sl lsÍug" ffi, pl%h md,kh lrk msßlaiqï ia:dk  G
1
,G

2
 yd M l,dj, 

we;' 

iuyr ffi,j,g G
1
 msßlaiqï ia:dkfha § u bÈßhg hEfï ix{d ,efnk w;r"  tu 

ffi, G
1
,S,G

2
 iy M l,dj iïmQ¾K lr ffi, úNdckhg ,la fjhs' tys § bÈßhg 

hEfï ix{d ,nd fkdÿka úg tu ffi, ffi, pl%fhka bj;a ù G
0
 l,dj f,i 

ye|skafjk ffi, úNdckh isÿ fkdjk wÈhrg we;=¿ fõ'

ñksia foayfha fndfyda ffi, G
0
 l,dfõ mj;S' ksoiqka - iakdhq ffi, yd fmaYs ffi, 

wkQkk l,dj $ M l,dj

M l,dj ffi, pl%fhka 10]la wdjrKh lrhs' wkQkkh yd ffi, ma,diau úNdckh 

fuhg wh;a fõ'
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   wkQkkh 

wkQkkh hkq tla ud;D kHIaáhlska" m%fõKslj i¾jiu ÿys;D kHIaá folla ksmojk 

kHIaál úNdckhls' 

ffi, pl%hl ls%hd bf.kSu myiq ùu i|yd" m%dla l,dj" fmrfhda. l,dj" fhda. 

l,dj" úfhda. l,dj iy wka; l,dj f,i wjê mylg fnohs'

  1' m%dla l,dj

fl%dueàka ;ka;= flá ùu yd >klï ùu u`.ska >k ù j¾Kfoay njg mßj¾;kh fõ' 

tys m%;sM,hla f,i j¾Kfoay wdf,dal wkaùCIfhka fmfka' kHIaáldj w;=reoka ù 

hk w;r" fikafg%dñhrh u`.ska iïnkaO ù we;s ifydaor j¾KfoaydxY folla iys;j 

j¾Kfoay fmfka' fldfyiSka kue;s úfYaI fm%daàk u`.ska ifydaor j¾K foaydxYj,  

j¾Kfoay ndyq ne£ we;' wkQkk ;¾l=j iE§u wdrïN fõ' ;¾l=jg flakaøfoayh" ;¾l= 

laIqøkd,sld yd ;=rej we;=¿;a h'

flakaøfoay fol w;r"  CIqøkd,sld Èla ùu fya;= fldg f.k flakaøfoay ffi,fha 

m%;súreoAO O%ej foig p,kh fõ'

2' fmr fhda. l,dj

kHIaál wdjrKh ì£ hhs' j¾Kfoay ;jÿrg;a >k njg m;a fõ' lhsfkfgdflda¾ 

kñka ye|skafjk úfYaI fm%daàkhla u`.ska tla tla j¾Kfoayfha j¾KfoaYdxYj, 

fikafg%dñhrh wi, § iïnkaO fõ' 

j¾Kfoayj, lhsfkfgdflda¾j,g iïnkaO ù we;s iuyr CIqøkd,sld j¾Kfoay 

bÈßhg yd miqmig p,kh lrjhs' 

lhsfkfgdflda¾j,g iïnkaO fkdjQ  CIqøkd,sld m%;súreoaO O%ejj, isg tk CIqøkd,sld 

iu`. wka;¾ls%hd lrhs'

3' fhda. l,dj

flakaø foay m%;súreoaO O%ej foig <`.d fjhs' tla tla O%ejfha isg iu ÿrlska msysá 

fhda. l,d ;,h f,i y÷kajk ia:dkhlg j¾Kfoay meñK we;'  iEu j¾Kfoayhl 

u fikafg%dñhr fhda. l,d ;,h  u; msysghs' fï l,dj wjidk jk úg ffi,fha 

tla tla j¾Kfoayh tajdfha fikafg%dñhrh wi,  § lhsfkfgdflda¾ CIqøkd,sldj,g 

ne|S fhda. l,d ;,fha fm<.eiS mj;s'

4' úfhda. l,dj

ifydaor j¾KfoaydxY fikafg%dñhrfhka fjka fõ' lhsfkfgdfldarj,g iïnkaO jQ  

CIqøkd,sld flá ù j¾KfoaydxY m%;súreoaO O%ej foig wefoa' lhsfkfgdflda¾j,g 

iïnkaO fkdjQ laIqøkd,sld È.= ùu ksid ffi,h È.ska jeä fõ' fhda. l,dj wjidk 

ùu;a iu`. iudk yd iïmQ¾K j¾Kfoay lÜg, ffi,fha tla tla O%ejfha msysghs' 
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5' wka; l,dj

m%;súreoaO O%ejj, we;s tla tla j¾Kfoay lÜg,h jgd kHIaá wdjrKh kej; iEfoa' 

kHIaáldj kej; o¾Ykh fõ' ;¾l= laIqø kd,sld únyq wjhùlrKh fõ' fl%dueàka 

ie§ug j¾Kfoay f,yS >k ùu wvq fõ' tlsfklg m%fõ‚lj i¾jiu ÿys;D kHIaá 

iEfoa'

ffi, ma,diau úNdckh

wka;l,dj wjidk jk úg ffi, ma,diau úNdckh wdrïN fõ' tksid wkQkk 

úNdckh wjidk jk úg m%fõKslj i¾jiu ÿys;D ffi, folla ksmofjhs'

i;a;aj ffi,j, - fNaok we,shla we;s fõ' m%fõKslj i¾jiu ÿys;D ffi,  

    folla ksmojhs'

Ydl fi,j, - f.d,a.S WmlrKfhka ksmojk wdYhsldj, m%;sM,hla  

    f,i ffi, ;,hla iEfoa' fï u`.ska ffi, ma,diauh  

    folg fn§" ud;D ffi,hg m%fõKslj i¾jiu ÿys;D  

    ffi, folla  we;s fõ'

                        

rEmh 2'27 ffi, pl%hl wjia:dj wkQkkfha jeo.;alu 

fmrfhda.l,djG
2
 wka;¾ l,dj m%dlal,dj

kHIaá wdjrKh

j¾Kfoay ^oaúlrKh 

jQ" ,sys,a& ;=rej

lhsfkfgdflda¾ 

fkdjk CIqøkd,sld

;¾l=j

kHIaá wdjrKfha 

len,s

lhsfkfgdflda¾ 

iEfok kHIaáldj

ma,diau mg,h

iEfok kHIaá 

wdjrKh

;¾l=fõ tla O%ejhl

flakaøfoayh

wka;l,dj iy ffi, 

ma,diau úNdckh

úfhda.l,djfhda.l,dj

lhsfkfgdflda¾ 

CIqøkd,sld

fNaok we,sh

fhda.l,d ;,h

kHIaáldj

flakaø foayh

uq,a wkQkk ;¾l=j

ÿys;D 

j¾Kfoay

tla j¾Kfoayhl 

ifydaor j¾K 

foaydxY fol
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wkqkkfha jeo.;alu

1' m%fõKsl ia:dhs;dj mj;ajd .ekSug

2' j¾Okh yd úlikhg

3' ffi, w¨;a jeähdj" m%;sia:dmkh yd mqk¾j¾Okhg 

4' w,sx.sl m%ckkhg

W!kkh

,sx.slj m%ckkh lrk Ôùka isÿ lrk fjkia wdldrhl ffi, úNdckhla W!kkh 

f,i ye|skafõ'

W!kkh oaú.=K ud;D kHIaáhlska m%fõKslj i¾jiu fkdjk tal.=K ÿys;D kHIaá 

y;rla idok kHIaá úNdck l%uhls' W!kkh wkqhd;j isÿ jk kHIaá úNdck follska 

hqla;h' W!kkh I yd W!kkh II f,i y÷kajhs'

W!kkh I j¾Kfoay ixLHdj wvq jk úNdck l%uhka jk w;r"  W!kkh II wkQkkhg 

iudk fõ' tla tla mshjr Wm l,d y;rlska iukaú; h' tajd m%dlal,dj" fhda. l,dj" 

úfhda. l,dj yd wka;l,djhs' W!kkhg fmr wka;¾ l,dfõ we;s tla ffi,hla wka;¾ 

l,dfõ S l,dfõ § DNA m%;sj,s;h isÿ fõ' 

W!kkh I 
1' m%dla l,dj I 

ffi,h wka;¾ l,dfõ isg m%dlal,dj Ig we;=¿ fõ' j¾Kfoay >k njg m;a ùu 

werfò' kHIaáldj w;=reoka ùug mgka .kS' miqj úYsIag fm%dàkhla u`.ska  iucd; 

j¾Kfoay fol ;Èka tlg ne`o ;nk zWmd.umg ixlS¾KhZ kñka y÷kajk" isma tlla 

(zipper) jeks jHQyhla iEfoa' iucd; j¾Kfoay hq.,kh yd fN!;slj iïnkaO ùu 

Wmd.uh f,i ye`Èkafõ'

 

Wmd.ufha § iucd; j¾Kfoay hq.f,a ifydaor fkdjk j¾KfoaydxYj, DNA wKqfõ 

fldgia leã" yqjudre ú wkqrEmS ,laIH wi, § kej; iïnkaO ùu isÿ fõ' fï 

ls%hdj,sh wj;rKh f,i ye|skafõ' Wmd.u mg ixlS¾Kh fjka jQ miq wj;rKh 

isÿ jQ ,laIH ^ia:dk& uxi, f,i fmfkk w;r"  iucd; j¾Kfoay iq¿ jYfhka 

tlsfklska wE;a fõ' kHIaá wdjrKh ì`o jefÜ' i;a;aj ffi,j, ;¾l=j idoñka" 

flakaøfoay m%;súreoaO O%ej lrd .uka lrhs'

tla O%ejhl fyda wfkla O%ejfha isg tk CIqøkd,sldj,g tla tla iucd; j¾Kfoayj, 

lhsfkfgdfld¾j,g iïnkaO fõ'

iucd; j¾Kfoay  hq.," miqj fhda. l,d ;,h foig .uka lrhs'
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2' fhda. l,dj I

iucd; j¾Kfoay hq., fhda. l,d ;,h u; tla tla  hq.f,a tla j¾Kfoayhla" 

tla tla O%ejhg uqyqK,d ilia fõ' tla iucd; j¾Kfoayhl" j¾KfoaydxY fol u 

tla O%ejhl isg tk lhsfkfgdflda¾ CIqøkd<sldj,g iïnkaO ù we;s w;r" wfkla 

iucd; j¾Kfoayfha j¾KfoaydxY fol" m%;súreoaO O%ejfha isg tk lhsfkdfgdflda¾ 

CIqø kd<sldj,g iïnkaO fõ' iucd; j¾Kfoay wyUq f,i fhda. l,d ;,h u; 

ilia fõ' 

3' úfhda. l,dj I

;¾l=fõ lhsfkfgdflda¾ kd,sld flá ùu wrUhs' iucd; j¾Kfoay hq., fjka jk 

w;r" tla tla iucd; hq.f,a tl j¾Kfoayhla m%;súreoaO O%ej foig p,kh fõ' tla 

tla j¾Kfoayfha ifydaor j¾KfoaydxY fikafg%dñhrhg iïnkaO ù mj;sk w;r" 

tajd ;ks tallhla f,i wod< O%ejhg p,kh fõ'

4' wka; l,dj I

iïmQ¾K tal.=K j¾Kfoay lÜg,hla tla tla O%ejfha talrdYs ù mj;S' kHIaá wdjrKh 

tu tla tla tal.=K j¾Kfoay lÜg,h jgd h<s iEfoa' kHIaáldj h<s fmfka' ;¾l=j 

leã ì|S hhs' j¾K foay >kùï ,sys,a ù fl%dueàka njg m;a fõ' m%fõ‚lj i¾jiu 

fkdjk tal.=K kHIaá folla tla ffi,hla ;=< iEfoa'

ffi, ma,diau úNdckh 

wka;l,dj Ig iu.dñj isÿ fõ' m%fõKslj i¾jiu fkdjk tal .=K ÿys;D ffi, 

folla iEfoa' i;a;aj ffi,j, fNaok we,shla ilia fõ' Ydl ffi,j, ffi, 

;,hla ilia fõ'

W!kkh I yd W!kkh II w;r"  DNA  m%;sj,s; ùula isÿ fkdfõ'

W!kkh II
1' m%dla l,dj II

flakaøfoayh u`.ska ;¾l= WmlrK ksmoùu wrUhs ^;¾l= ;ka;=" ;=rej" flakaø foayh& 

fl%dueàka ;ka;= >kú ifydaor j¾KfoaydxY folla iys; j¾Kfoay ksmojhs' kHIaá 

wdjrKh len,sj,g ì`o jefÜ' kHIaáldj w;=reoka fõ' miq m%dlal,dj II jk úg 

j¾Kfoayj, fikafg%dñhr fhda.l,d II ;,h fj;g p,kh ú we;'

2' fhda. l,dj II

ish¨ j¾Kfoay tajdfha fikafg%dñhrj,ska CIqø kd<sldj,g iïnkaO úS fhda. l,d 

;,h u; fm< .efia' ifydaor j¾KfoaydxYj, lhsfkfgdflda¾j,g O%ej foflka u 

úysfok laIqø kd,sld iïnkaOfõ'
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W!kkh I tys § wj;rKh isÿ jq ksid tla j¾Kfoayhl we;s j¾KfoaydxY hq.,h 

m%fõKslj i¾jiu fkd fõ' W!kkh II idudkHfhka W!kkh I úNdck ;,hg 

,ïnlj isÿ fõ' tksid W!kkh II ys we;s fhda. l,d ;,h W!kkh I ys we;s fhda. 

l,d ;,hg ,ïNl fõ'

3' úfhda. l,dj II

ifydaor j¾KfoaydxY tlsfkl ne|S we;s fm%daàka ì|jeàu ksid j¾KfoaydxY 

fikafg%dñhrfhka fjkaj hhs' CIqøkd,sld flá ùfï m%;sM,hla f,i tla tla 

j¾Kfoayfha ifydaor j¾KfoaydxY m%;súreoaO O%ej foig p,kh fõ'

4' wka;l,dj II

kHIaá wdjrKh iy kHIaáldj h<ss iEfoa' j¾Kfoay ,sys,a ù fl%dueàka njg m;a fõ' 

;¾l=j ì`ojefÜ' m%fõKslj i¾jiu fkdjk tal.=K ÿys;D kHIaá y;rla tla ud;D 

ffi,hlska ilia fõ'

ffi, ma,diau úNdckkh

ma,diau úNdckh wkQkkfha f,ig u isÿ fõ' m%fõKslj i¾jiu fkdjk tal.=K" 

ÿys;D ffi, y;rla idohs' fï ÿys;D ffi, y;r tajdfha ud;D ffi,hg o i¾jiu 

fkdfõ'

flakaøfoayh fyda flakaøsld Ydl ffi,j, ke;' flfia jqj o ;¾l=j idokq ,nkafka 

ffi, úNdckfha § talrdYs jk CIqøkd,sld ixls¾Kfhka h'

W!kkfha jeo.;alu

  ,sx.slj m%ckkh lrk úfYaIj, mrïmrd Tiafia" ksh; j¾Kfoay ixLHdjla 

mj;ajd .ekSu

  mßkduhg u`. mdok kj m%fõKsl m%fNaok ksmoùu

  wj;rKh" m%;sixfhdackh iy iajdëk ixrpkh ksid" m%fõKsl m%fNaok we;s ùu'
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W!kkh I
m%dlal,dj I

W!kkh I
fhda.l,dj I

kHIaá wdjrKfha 

lene,s

uxi,;¾l=j

flakaøfoayh ^flakaøsld hq., iys;&

ifydaor j¾KfoaydxY

fhda. l,d;,h

lhsfkfgdflda¾j,g 

iïnkaO CIqøkd,sld

W!kkh I
úfhda. l,dj I

W!kkh I
wka;l,dj I
ffi, ma,diaóh úNckh

iucd; j¾Kfoay 

fjka ùu

tlg ne÷K ifydaor

j¾KfoaydxY

fNaok we,sh
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W!kkh II
úfhda.l,dj II

W!kkh II
wka;l,dj II iy

ffi, ma,diaóh úNdckh

ifydaor j¾KfoaydxY fjka ùu
tal.=K ÿys;D ffi, iE§u

rEmh 2'28 W!kk úNdckfha wjia:d 

W!kkh II m%dlal,dj II W!kkh II fhda.l,dj II
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w¾nqo" ms<sld iy .vq

w¾nqo" .vq iy ms<sld

  ffi, pl%h ndysr iy wNHka;r idOl u`.ska fufyhfõ' fïjd ridhksl fyda 

fN!;sl idOl úh yels h'

  idudkHfhka ms<sld ffi, foayfha md,k hka;%Kj,g m%;spdr fkdolajhs'

  fïjd wêlj fn§ wfkla mgl o wdl%uKh lrhs' ue`v meje;aùu isÿ fkdl< 

fyd;a Ôúhd urKhg jqj o m;a l< yels h'

  ffi, pl%h hdukh lrk idudkH ix{d ms<sld ffi, fkdi,lhs' 

  tajdg j¾Ol idOl wjYH fkdfõ'  Tjqkag wjYH j¾Ol idOl Tjqka úiska u idod 

.ekSu fyda j¾Ol idOl rys;j ffi, pl%h bÈßhg f.k hEug ix{d ,nd fohs'

  widudkH ffi, pl% md,k moaO;sh" tajdg ;sìh yels ;j;a yelshdjls'

  .eg¨j wdrïN jkafka mglhl we;s ;ks ffi,hla mßKdukh jQ úg h' fï  

ls%hdj,sh idudkH ffi,hla" widudkH ffi,hla njg mßj¾;kh lrhs'

  foayfha m%;sYla;slrK moaO;shg th y÷kd.ekSug yd úkdY lsÍug fkdyels kï" 

ffi, .=Kkh ùug yd w¾nqohla iE§ug fuh u`. mdohs' 

  widudkH ffi, uq,a ia:dkh ;=< u /ÿfKd;a we;s jk bÈuqu ksremøj w¾nqohls' 

fndfyda ksremøj w¾nqo" wk;=reodhl .eg¨j,g fya;= fkdjk w;r"  Y,Hl¾uhla 

u`.ska iïmQ¾Kfhka u bj;a l< yels h' 

  fidamøj w¾nqo wdl%uKYS,s ù wjhj tllg fyda lSmhlg myr foa' fidamøj 

w¾nqohla we;s mqoa.,hl=g ms<sldjla we;ehs lshkq ,efí'

  uq,a w¾nqofhka w¾nqo ffi, iaj,amhla fjka ùu isÿ ù reêr jdyskS" fyda jid 

;=<g we;=¿ ù foayfha wfkla fldgiaj,g we;=¿ úh yels h' tajd .=Kkh ù kj 

w¾nqohla idohs'

  uq,a ia:dkfha isg ÿr msysàulg ms<sld ffi, me;sÍu" zia:dkdka;rKhZ ̂ metastasis) 

kï fõ' 

Ydlj, we;s .vq

  fuh Ydl ffi,j, md,kh l< fkdyels wkQkk úNdckh ksid isÿ fõ'

  Ydl ffi, úNdckh md,kh lrkq ,nkafka TlaiSka iy ihsfgdliskska jeks Ydl  

j¾Ol hdul w;r"  kshñ; ;=<kh mj;ajd .ekSfuks' fï iu;=<s;;djh ke;sjQ úg 

Ydl ffi, úfNaokh fkdjQ ffi, ialkaOhla ksmojhs'
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  .vq hkq bÈuqula iy j¾Okhla jk w;r" we;eï iqúfYAI ðùka wdl%uKh lsÍfuka 

miqj Ydlj, úúO fldgia u; úlikh fõ'

  jhsria" È,Sr" nelaàßhd" lDóka iy uhsgdjka we;=¿ fya;= mrdihla .vqj,g ;sfí'

  idudkHfhka .vq ldrl" hï wdldrhlg Ydlhl j¾Okh jk mgl wdl%uKh 

fyda úksúo hEu" Odrlhdg ;u ffi, m%;sixúOdkh lr widudkH j¾Okhl 

úlikhg fya;= fõ'

mßjD;a;Sh ls%hdj,sj, Yla;s iïnkaO;d 

Ôùka ;=< isÿ jk ish¨u ffcj ridhksl m%;sls%hd mßjD;a;Sh ls%hd f,i y÷kajk 

w;r" tajd ish`t ixjD;a;Sh yd wmjD;a;Sh m%;sls%hdj,ska iukaú; fjhs'

wmjD;a;Sh m%;sls%hdj, § ixlS¾K wKq" ir, wKq njg ì`o fy<ñka ksoyia Yla;sh uqod 

yßhs' tjeks m%;sls%hd Yla;sodhl m%;sls%hd f,i ye|skafõ' ksoyia Yla;sh wjfYdaIKh 

lsÍfuka" ir, wKqj,ska ixlS¾K wKq iEÈu ixjD;a;shhs' tksid th Yla;s wjfYdaIl 

ls%hdj,shls' Ôù moaO;sj, wmjD;a;Sh m%;sls%hdj, È ksoyia jk Yla;sh wjfYdaIKh 

u`.ska isÿ jk ffcj ridhksl m%;sl%shd ixjD;a;Sh m%;sls%hd f,i ye|skafõ'

ir,;u nelaáßhd we;=¿ ish¿ Ôùkaf.a Yla;sjdylhd f,i ATP ls%hd lrhs' ATP 

Yla;s yqjudre ls%hdj,sfha id¾j;% úksuh fjhs'

lsishï ld¾hhla bgq lsÍfï Odß;dj f,i Yla;sh y÷kajd Èh yels h' ðùyq úúO 

ffcj ls%hdj,s i|yd Yla;sh Ndú; lr;s'

tn`ÿ l%shd jkafka"

  øjH ixYaf,aIKh

  ma,diau mg, yryd isÿ jk ils%h mßjykh

  iakdhq wdfõ. iïfm%aIKh

  fmaYs ixfldapkh

  mCIu yd lYsld ie,Su

  ffcj ix§ma;sh

  úoHQ;a úi¾ck

ffcjf.da,h ;=< Ôú moaO;sj, Yla;s iïnkaO;d my; mshjrj,ska oelaúh yels h'

  iQ¾h úlsrK u`.ska Yla;sh mßirfha isg ffcj moaO;s ;=<g .uka lrhs'  ^iQ¾hhd 

m%d:ñl Yla;s m%Njhhs&'

  m%NdixYaf,aIs j¾Kl ̂yß;m%o& iys; ffi, m%NdixYaf,aIK ls%hdj,sh u`.ska .%yKh 

l< wdf,dal Yla;sh"  ldfndayhsâf¾g jeks ldnksl ixfhda.j, ridhksl Yla;sh 

f,i .nvd lrhs'

  ffi,Sh Yajikh kñka ye|skafjk" ls%hdj,shla u`.ska ldnksl wdydrj, .nvd ù 

we;s Yla;sh" ATP ;=< ridhksl Yla;sh njg mßj¾;kh lrhs'
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  ATPj, .nvd ù we;s Yla;sh" úúO Yla;s wjYH;d ls%hdj,s i|yd fhdod .kS'

ATP ^weäfkdaiska g%hsfmdiaf*aÜ&

ATP kshqla,sfhdaghsvhla jk w;r"  th iukaú; jkafka"

  rhsfndaia  - iSkS

  weäkSka   - khsg%ckSh Niau

  fmdiaf*aÜ ldKav ;=kl oduhla u.sks

ATP  c,úÉfþokfha §  ADP iy Pi ,nd fohs' fuys m%;sM,h f,i úYd, Yla;shla 

ksoyia lrhs' ula ksid o h;a"  M, ^ADP + Pi)  yd ii|k úg" m%;sls%hlj, ^ATP + 

c,h&  fndfyda Yla;shla wvx.= neúks' tksid th Yla;sh ksmojk w;r" Yla;sodhl 

m%;sl%shdjls' ATP c, úÉþokfha § iEu fmdiaf*aÜ ldKavhla i`oydu ,nd fok 

ksoyia Yla;sh -30'5 kJ/mol'

weäkSka

rhsfndaia iSkSfmdiaf*aÜ ldKavh

rEmh 2'29 ATP wKqfõ ridhksl jHQyh 

  ^u;l ;nd .ekSu wjYH ke;& 

fndfyda ffcj úoHd;aul m%;sls%hd w.%ia: fmdiaf*aÜ nkaOkh ìf|k úg msg jk 

Yla;sh Ndú; lrhs' ATP wKqj ip,h" tneúka thg ffi,h ;=< ´kE u Yla;sh 

wjYHjk m%;sls%hdjla isÿ jk ´kE u ia:dkhlg Yla;sh /f.k hdug yels h' 
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ADP, wldnksl fmdiaf*aÜ ^Pi& iy Yla;sh Ndú;fhka" ðù ffi, ;=< flá ld,hla 

;=< § ATP ksmojd .; yels h' ffi, ;=< ATP ksmoùu" fmdiaf*drhs,SlrKh f,i 

ye|skafõ' 

Yla;s m%Njhg wkqj fmdiaf*drhs,SlrKh wdldr ;=klg fnÈh yels h'

1'  m%Ndfmdiaf*drhs,SlrKh 

 - m%NdixYaf,aIKfha  § iQ¾h Yla;sh Ndú;fhka ATP ixYaf,aIKh

2' Wmia;r  fmdiaf*drhs,SlrKh 

 - ixlS¾K wKq ir, wKq njg ì| fy<Sfï § ksoyia jk 

   Yla;sh Ndú;fhka  ATP ixYaf,aIKh

3' Tlaisldrl fmdiaf*drhs,SlrKh 

 - wKq TlaislrKfhka ksoyia jk Yla;sh Ndú;fhka

   ATP  ixYaf,aIKh

Ôú ffi, ;=< ATP  j, wvx.= Yla;sh úúO lD;H bgq lr .ekSu i|yd úúO Yla;s 

wdldrj,g mßKdukh fõ'

             

ATP

úoHQ;a Yla;sh

úoHQ;a wdfõ. iïfm%aKhg 

Ndú; lrhs'

     

hdka;s%l Yla;sh

fmaIs ixfldapkhg Ndú; 

lrhs'

ridhksl Yla;sh

úúO ixfhda. ixYaf,aIKh 

i|yd fhdod .kS'

;dmh

foay WIaK;ajh mj;ajd 

.ekSug Ndú; lrhs'

wdf,dalh

ffcj ix§ma;shg 

Ndú; lrhs'

mßjD;a;Sh m%;sls%hd hdukfha § tkaihsuj, ld¾hNdrh

tkaihsu ffcj W;afm%arl f,i ls%hdlrk uyd wKq fõ' tkaihsu Ôú ffi, ;=< 

ksmofõ'

f
f
i
,
Sh
 i

aj
i
k

h
 ;

=<
 §
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tkaihsuj, idudkH ,dlaIKsl .=K

1' fndfyda tkaihsu f.da,Sh fm%daàka fõ'

2' tkaihsu ffcj W;afm%arl fõ' tajd u`.ska W;afm%arKh jk m%;sls%hdjl ils%hk  

   Yla;sh wvq lrhs ^m%;sls%hd YS>%;dj jeä lrhs&'   

3' fndfyda tkaihsu ;dm wia:dhs$ixfõÈ h

4' ´kE u m%;sls%hdjl wka; M,j, .=K fyda iajNdjh" tkaihsu u`.ska fjkia    

   fkdlrhs'

5' tkaihsu Wmia;rhg wêlj úYsIaghs ^Wmia;r úYsIaghs&'

6' fndfyda tkaihsu W;afm%arl m%;sls%hd m%;sj¾;H fõ'

7' tkaihsu ls%hdldß;aj YS>%;djg pH, WIaK;ajh yd Wmia;r idkaøKh n,mdhs'

8' m%;sls%hdj ;=< § m%;sls%hdjg iyNd.s fkdfõ' ^m%;sls%hdjg wjidkfha §          

   fkdfjkiaj mj;S'& 

9'  tkaihsuj, m%;sls%hdj isÿ jk ils%h ia:dk we;'

10' m%;sls%hdj W;afma%rKh i|yd iuyr tkaihsuj,g iy idOl kñka y÷kajk    

    fm%daàk fkdjk idOl wjYH hs'

           

tkaihsu ls%hdfõ hka;%Kh

tkaihsuh ls%hd lrk m%;sls%hlh Wmia;rh f,i ye|skafõ' tkaihsuh" Wmia;rhg 

ne£" tkaihsu - Wmia;r ixlS¾Kh idohs' tkaihsuh Wmia;rhg ne§ ixlS¾Kh iEfok 

w;r;=r §" tkaihsufha W;afm%arl  ls%hdj,sh u`.ska Wmia;rh M, njg m;a fõ'

tkaihsu  ¬ Wmia;rh ↔  tkaihsu Wmia;r ixlS¾Kh ↔ tkaihsu ¬ M,

tkaihsuh fkdue;súg 
m%;sl%shdj

tkaihsuh fkdue;súg 
il%shk Yla;sh

tkaihsuh we;súg 
il%shk Yla;sh

tkaihsuh u.ska 
fjkia fkdlrk 

Yla;s fjki

tkaihsuh we;s úg 
m%;sl%shdj

m%;sl%shl

k
so
y
i
a Y

l
a;
sh

M,

m%;sl%shdj

rEmh 2'30 ils%hk Yla;sh iy tkaihsu w;r"  iïnkaO;dj
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tla  tla tkaihsuh u`.ska b;d úYsIag m%;sls%hdjla ne.ska W;afm%arKh lrhs' tkaihsufha 

yevh tys úYsIag;djg fya;= fõ' Wmia;rh tkaihsufha úYsIag ia:dkhlg nef|a' 

fï ia:dkh ils%h iaA:dkh f,i ye|skafõ' weuhsfkda wï, lsysmhla muKla u`.ska 

ils%h ia:dkh idohs' wfkl=;a weuhsfkda wï, wjYH jkafka tkaihsufha yevh 

mj;ajd .ekSug h' ils%h  ia:dkfhys yevh" tkaihsufha úYsIag Wmia;rfha yevhg 

wkqmQrl fõ' tksid fuh tkaihsufha Wmia;r úYsIag;djg jeo.;a fõ' tkaihsufha 

ils%h ia:dkh ieu úg u Wmia;rhg iïmQ¾Kfhka u wkqmQrl fkdfõ' tkaihsuh 

oeä jHQyhla fkdjk ksid" tkaihsuh yd Wmia;rh w;r"  we;s jk wka;¾ls%hdj 

fya;=fjka tkaihsufha ils%h ia:dkfha yevh u|la fjkia úh yels h' ta fya;=fjka 

Wmia;rh yd ils%h ia:dkh tlsfklg wkqmQrl fõ' fuh fma%ß; iSyqï hka;%Kh 

(Induced fi t mechanism) f,i ye|skafõ' ;Èka .e<mSu fya;=fjka Wmia;rh yd ils%h 

ia:dkh tlsfkl <x lsÍug wu;rj wKqj, ksjerÈ ÈYdk;sh ;yjqre lrhs' m%;sls%hdj 

m%.ukhg iy Wmia;rh M, njg m;a ùu W;afm%arKhg o Wojq fõ' bka miqj M, 

tkaihsufha ils%h ia:dkfhka bj;a fõ'  oeka tkaihsuh tys ils%h ia:dkhg ;j;a 

Wmia;rhla ,nd .ekSu i|yd ksoyiaj mj;S'

tkaihsuh

Wmia;rh

il%Sh ia:dkh

tkaihsu - Wmia;r ixlS¾Kh

              rEmh 2'31 tkaihsu iy Wmia;rh w;r"  fma%ß; iSyqï hka;%Kh

iy idOl

iuyr tkaihsuj, W;afm%arl ls%hdldß;ajhg w;HjYH jk fm%daàk fkdjk ix>gl 

iyidOl f,i kï flf¾' fï iyidOl tkaihsuhg wdldr follska nef|a' iuyr 

tajd b;d ;Èka nef|a, iaÓr f,i mj;S' wfkl=;a tajd ;djld,slj yd ,sys,aj ne§ mj;S' 

hï hï  ;;a;aj hgf;a § ,sys,aj ne£ mj;sk iyidOl m%;sj¾;H fõ' 

ldnksl iy idOl iy tkaihsu f,i ye|skafõ'

Wod( úgñkj, jHQ;amkak  

 NAD, FAD  iy nfhdaàka
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wldnksl iyidOl - Zn+2, Fe+2, Cu+2

tkaihsóh m%;sls%hdj,g n,mdk idOl

1' WIaK;ajh

2. pH 

3' Wmia;r idkaøKh

4' tkaihsu idkaøKh

5' ksfIaOl

WIaK;ajh 

WIaK;ajh jeä ùfï § wKqj, p,s;h jeä fõ' tksid tkaihsu wKqj, yd Wmia;r 

wKqj, p,s;fha fõ.h jeä fõ' fï fya;=fjka tkaihsufha ils%h ia:dk yd Wmia;r 

wKqj, ix>Ügkh ùfï iïNdú;dj jeä fõ'

tksid tkaihsufha ils%h ia:dk yd Wmia;rh wKqj, jeä ix>Ügk fya;=fjka" 

m%;sls%hdj isÿ ùfï wjia:dj jeä fõ' fuh hï lsis wjia:djla olajd jeä úh yels 

h' fuhska miqj b;d YS>%fhka tkaihsufha ls%hdldß;ajh wvq fõ' fï ,laIH m%Yia; 

WIaK;ajh f,i ye|skafõ' fuh Ôùkaf.ka Ôùkag fjkia fõ'

Wod(  fndfyda udkj tkaihsuj, m%Yia; WIaK;ajh foay WIaK;ajhg iudk fõ' ^35-

40 0C) WKq Èh W,am;aj, isák nelaàßhdjkaf.a m%Yia; WIaK;ajh 700C muK fõ'

m%Yia; WIaK;ajh blaujd WIaK;ajh jeä jk úg" tkaihsufha il%Sh ia:dkfha 

yhsv%cka nkaOk" whksl nkaOk iy ÿ¾j, ridhksl nkaOk ì| jefÜ' fï fya;=fjka 

tkaihsufha ils%h ia:dkfha yevh fjkia ùfuka tkaihsufha ils%h ia:dkfha wkqmQrl 

iajNdjh fjkia fõ' tksid tkaihsufha ils%h ia:dkh  yd Wmia;r wKqj, wkqmQrlj 

ne£u je<elafõ' by; wjia:dj tkaihsu wKqj, ÿiajdNdúlrKh f,i ye|skafõ'  

WIAK;Ajh jeä lsÍfï § wKqj, ix>Ügk YS>%;dj jeä fjñka mej;=K;a m%Yia; 

WIaK;ajhg blaujd WIaK;ajh jeä jQ úg tkaihsuh u`.ska W;afma%rKh lrk 

m%;sls%hdfõ YS>%;dj wvq ùu werö" lsishï ^ksYaÑ;& WIaK;ajhl § th iïmQ¾Kfhka 

kj;S'
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tkaihsufha W;afma%rl 
ls%hdfõ ke;s ùu" 
ÿiaiajdNdúlrKh f,i 
ye|skafõ'

m%;sls%hdfõ YS>%;dj

WIaK;ajh 

WIaK;ajh by< hEu 
fya;=fjka m%;sls%hdfõ 
fõ.h by< hhs

m%Yia: WIaK;ajh

rEmh 2'32 m%;sls%hdfõ fõ.h yd WIaK;ajh w;r" m%ia;drh

pH 

mßirfha WIaK;ajh fkdfjkiaj mej;sh;a" tkaihsu hï pH mrdihla ;=< b;d 

ld¾hlaIuj ls%hd flf¾'

hï tkaihsuhla u`.ska W;afm%aß; m%;sls%hdjla isÿ jk mgq pH mrdih tys pH mrdih 

f,i ye`Èkafõ' by< u m%;sls%hd YS>%;djhla we;s pH w.h tu tkaihsufha m%Yia; pH 

w.hhs' m%Yia; pH w.hg jvd pH wvq lsÍu fyda jeä lsÍu fya;=fjka tkaihsufha 

ls%hdldß;ajh wvq fõ' fuhg fya;=j jkafka tkaihsñh Wmia;r ixlS¾Kh we;s ùug 

fya;= jk ridhksl nkaOkj, fjkiaùu ksidh' fndfyda tkaihsuj, m%Yia; pH mrdih 

jkafka 6-8 jk kuq;a fuhska wm.ukh jk wjia:d o we;' fmmaiSk pH 2 § b;d fyd|ska 

ls%hd lrk w;r" á%maiSk i|yd m%Yia; pH  w.h 8 fõ'

m
%;
sl
%sh
d 
f
õ
.
h

fmmaiska ^wdudYhsl tkaihsuh& 

i`oyd m%Yia; pH w.h

Optimal pH for two enzymes

á%maiska ^wka;%fha tkaihsuh& 

i`oyd m%Yia; pH w.h

pH
   0          1          2          3          4          5          6          7          8          9         10

 rEmh 2'33 úúO pH w.hkaj, § tkaihsu foll m%;sls%hd fõ.h
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ksfIaOlh

tkaihsuh

m%;sls%hdj

Wmia;rh  
ils%h ia:dkh

tkaihsuh

ils%h ia:dkh

ksfIaaOlh tkaihsufha ils%h ia:dkhg nef|a

Wmia;rh tkaihsuhg 

ne|Sug yelshdjla fkdue;

tkaihsuh

M,

Wmia;r- tkaihsu ixlS¾Kh

Wmia;r idkaøKh 

Wmia;r  idkaøKh jeä lsÍfï § tkaihsuh yd Wmia;r wKq w;r"  ksjerÈ ÈYdk;sfhka 

ix>Ügkh ùfï iïNdú;dj jeä fõ' tfy;a lsishï Wmia;r idkaøKhl § tkaihsu 

wKq ix;Dma; fõ' tksid thska miqj ;jÿrg;a m%;sls%hdfõ YS>%;dj jeä fkdfõ'

  tkaihsu ksfIaOl

iuyr wKq fyda whk tkaihsuhg iaÓr f,i fyda ;djld,slj fyda ne£ tkaihsu 

Wmia;r ixlS¾Kh iE§u je<elafõ' fï øjH ksfIaOl f,i ye|skafõ' fïjd ÿ¾j, 

nkaOk u`.ska m%;sj¾;H fyda iyixhqc nkaOk u`.ska wm%;sj¾;H f,i nef|a'

wm%;sj¾;H ksfIaOl - úI ^toxins, poisons)

m%;sj¾;H ksfIaOl - CIqø Ôùkag tfrysj Ndú; lrk T!IO'

;r.ldß ksfIaOl

fndfyda ;r.ldß ksfIaOl m%;sj¾;H ksfIaOl fõ' fï ridhksl Wmia;rfha yevh yd 

iajNdjhg iudk fõ' tksid tajd iuyr tkaihsuj, ils%h ia:dkh i|yd jrKSh f,i 

;r. lrhs' ta fya;=fjka Wmia;rh i|yd we;s ils%h ia:dk wvq ù" tkaihsu W;afm%aß; 

m%;sls%hdfõ YS>%;dj wvq fõ' Wmia;r idkaøKh jeä lsÍfuka by; ;;a;ajh m%;sj¾;H 

l< yels h'

 rEmh  2'24 ;r.ldß ksfIaOl

;r.ldß fkdjk ksfIaOl

fï ridhksl Wmia;r wKq iu`. ;r. fkdlrhs' fïjd ils%h ia:dk yer tkaihsufha 

fjk;a fldgilg ne|Su fya;=fjka tkaihsóh m%;sls%hdjg ndOd lrhs' fï fya;=fjka 
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tkaihsufha yevh fjkia ùfuka tkaihsufha ils%h ia:dkfha tkaihsu - Wmia;r 

ixlS¾Kh iE§fï M,odhs nj wvq fõ'

                       rEmh  2'25 ;r.ldß fkdjk ksfIaOl

ffi,hla ;=< tkaihsu ls%hdldß;ajh hdukh lrk hka;%K

tkaihsuj, wef,diagßl hdukh

fndfyda wjia:dj, ffi,h ;=< §" tkaihsu ls%hdj,sh iajdNdúlj hdukh lrk 

wKq ;r.ldß fkdjk m%;sj¾;H ksfIaOl f,i ls%hd lrhs' hdul wKq ^ils%hl fyda 

ksfIAOl úh yels h& tkaihsufha úYsIag hdul ia:dkhlg ^ils%h ia:dkh fkdjk 

ia:dkhlg& iy ixhqc fkdjk wka;¾ l%shd u`.ska nef|a' tu`.ska tkaihsufha yevhg 

yd lD;Hhg n,mEï flf¾' tu``.ska tkaihsufha ls%hdldß;ajh W;af;ackh fyda 

ksfIaOkh fyda  isÿ flf¾'

(a) wef,diagßl ils%hkh yd ksfIaOkh

wef,diagßl hdukh u`.ska hdukh jk fndfyda tkaihsu Wmtall follska fyda Bg 

jeä m%udKhlska iE§ we;' tla tla Wm tallh fmd,sfmmaghsv oduhlska iukaú;  

w;r" tajdg il%Sh ia:dkh ne.ska o we;' iïmQ¾K ixlS¾Kh fjkia yev folla w;r"  

foda,kh fõ' tu yev fol kï ilS%h W;afma%rl yevh yd wls%h yevhhs' fï wdldr 

fofla § hdul wKq" hdul ia:dkh jk wef,diagßl ia:dkhg nef|a' fndfyda úg fï 

ia:dkh Wmtall iïnkaO jk ia:dkfha msysghs'

 

ils%hlhla fï hdul ia:dkhg ne÷Kq úg" lD;Huhj ils%h ia:dkfha yevh ;yjqre 

lrhs' tf,i u ksfIaOlhla fï hdul ia:dkhg ne÷Kq úg" tkaihsufha wls%h wdldrh 

Wmia;rh

ilS%h ia:dkh

tkaihsuh
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;yjqre lrhs' tkaihsuj, Wmtall ieliS we;af;a" ix{d b;d fõ.fhka wfkla 

Wmtallhg iïfma%IKh jk wdldrhg h' Wm tallj, wka;¾ls%hdj fya;=fjka" ;ks 

wKqjla ̂ ils%hl fyda ksfIaOl& tla ils%h ia:dkhlg ne|Sfuka jqj o ish¨ Wm tallj, 

ils%h ia:dkj,g n,mEula we;s flf¾'

Wod(- ADP wef,diagßl ils%hl f,i ls%hd lrk w;r" th tkaihsuhg nef|a' ta 

fya;=fjka wmjD;a;Sh u`.ska  ATP ksmoùu W;af;ackh lrhs'

tfuka u" ATP iemhqu wjYH;djg jvd jeä jQ úg" ATP tu tkaihsuhg u ne|S" 

ksfIaOlhla f,i ls%hd lr" wmjD;a;Sh fõ.h wvq lrhs'

(b) iyfhda.s;dj ^Cooperativity)

fuh ;j;a j¾.fha wef,diagßl ils%hkhls' tla Wmia;r wKqjla ne|Su fya;=fjka" 

fjk;a ils%h ia:dkhlg Wmia;r wKqjla ne|Su fyda ls%hdldß;ajh W;af;ackh  fyda 

isÿ lrhs' tu`.ska W;afm%arl ls%hdldß;ajh jeä lrhs'

Wod( ysfud.af,dîk ^tkaihsuhla fkdfõ& Wmtall y;rlska iE§ we;' tla tla 

Wmtallhg Tlaiscka nkaOl ia:dkh ne.ska we;' tla Tlaiscka wKqjla tu nkaOl 

ia:dkhg ne÷K úg" wfkl=;a Tlaiscka nkaOl ia:dkj, Tlaiscka nkaOQ;dj jeä fõ'

(c) m%;sfmdaIS ksfIaOkh

tkaihsu ls%hdj,shl § we;s jk wka;M,hla ksfIaOlhla f,i ne|Su fya;=fjka" 

mßjD;a;Sh ud¾.h kj;S' ta fya;=fjka wjYH;djg jvd wka;#M, ksmoùu yd ridhksl 

iïm;a ydksh wju lrhs'

mßjD;a;Sh ls%hdj,shl § wka;M, ksmoùu hdukh lrk w;HjYH ls%hdj,shls'

Wod( wmjD;a;Sh ls%hdj,shl §"  ADP wef,diagßl ils%hl f,i ls%hd lrñka ATP 

ksmoùug W;af;ackh lrhs'

ATP iemhSu b,a¨u blaujQ úg ATP wef,diagßla ksfIaOlhla f,i l%shd lrñka 

wmjD;a;Sh fõ.h wvq lrhs' ish¨ Ôù ls%hdj,Ska i|yd wjYH Yla;sh Rcqju ,nd 

.kafka ATP u`.sks'

ATP m%Odk jYfhka u Ôù ffi, ;=< isÿ jk ffi,Sh Yajikh hk ls%hdj,shla u`.ska 

ksmojhs'

Yla;sh ;sr lrk ls%hdj,shla f,i m%NdixYaf,aIKh

m%NdixYaf,aIKh hkq mßjD;a;Sh ls%hdj,shls' tu`.ska wdf,dal Yla;sh .%yKh lr" 

th ridhksl Yla;sh njg mßj¾;kh flf¾' ridhksl Yla;sh ldfndayhsfâ%g" fïo" 



60

w'fmd'i ^Wiia fm<& Ôj úoHdj iïm;a fmd;

f;,a yd fm%daàkj, we;s ridhksl nkaOkj, .nvd flf¾' mDÓúh u; we;s ish¨  u 

Ôjh" Rcqju fyda jl%dldrj m%NdixYaf,aIKh u; hefm;s' we,a.djka ;=< yd iuyr 

m%d.akHIaálhka ;=< o m%NdixYaf,aIKh isÿ fõ'

m%Ndixiaf,aIKfha f.da,Sh jeo.;alu

  ish¨u Ôùyq Rcqj u fyda jl%dldrj m%NdixYaf,aIKh u; hefm;s'

  Ôùkaf.a ldnka yd Yla;s wjYH;dj imqrd,hs'

  iajdhq Ôùkaf.a iajikhg wjYH O
2
 imhhs'

  jdhqf.da,fha O
2
 yd CO

2
 iu;=,s;;dj mj;ajd .kshs' 

  f*dis, bkaOk ksmojhs'

  f.da,Sh WIaK;ajh mj;ajd .kshs'

m%NdixYaf,aIKfha § CO
2
 c,fha we;s H u`.ska TlaisyrKh jk w;r" wdf,dal Yla;sh 

Ndú;fhka iSks ksmojhs' iQkHIaál m%NdixYaf,aIl ffi,j, m%NdixYaf,aIKh isÿ 

jk ia:dkh yß;,jhhs'

m%NdixYaf,aIK ls%hdj,sh m%Odk wÈhr follska iukaú; jk w;r"  tajd tlsfklg 

ne|S mj;S'

  wdf,dalh u; r`od mj;sk m%;sl%shdj

  le,aúka pl%h

CO
2
 ;sr lsÍfï § m<uq ia:dhS M,fha C mrudKq ixLHdj u; m%NdixYaf,aIK hka;%K 

^ud¾.& follg fnfoa'

  C
3
 hka;%Kh - m<uq ia:dhs M,fha C mrudKq 03 we;'

  C
4
 hka;%Kh - m<uq ia:dhs M,fha C mrudKq 04 we;'

wdf,dalh u; r|d mj;sk m%;sls%hd ;hsf,dfldhsv mg, moaO;sh ;=< isÿ fõ' tajd ;r, 

msß me;,s uä fõ' tajd tl u; tl msysgd m%dka;r we;sj .%dkd idohs'  fï ;hs,fldhsv 

mg, moaO;sh u; laf,dafrd*S,a" lefrdáfkdhsv yd bf,lafg%dak m%;s.%dyl ia:dk.;j 

we;' mxcrh fc,s jeks jHQyhls' tys ødjH tkaihsu" fjk;a ridhksl wvx.= fõ' th 

le,aúka pl%h isÿ jk ia:dkhhs' 

m%NdixYaf,aIs j¾Kl oDYH wdf,dalh wjfYdaIKh lrk øjH fõ' Ydl m;%hla fld< 

meye;s f,i Èia jkafka laf,dafrd*S,a u`.ska oï" ks,a" r;= j¾K wjfYdaIKh lr 

fld< j¾Kh iïfm%aIKh lr mrdj¾;kh lrk ksid h' úúO j¾Kl úúO ;rx. 

wdhdufhka hq;a wdf,dalh wjfYdaIKh lrhs' yß; ,j ;=< j¾Kl j¾. folla wvx.= 

fõ' tajd kï( laf,dafrd*S,a iy lefrdáfkdhsvhs' laf,dafrd*S,a  a  wdf,dalh .%yKh 

lrk m%Odk j¾Klh jk w;r" th Rcqju m%NdixYaf,aIKfha wdf,dal m%;sls%hdjg 

iïnkaO fõ' ls%hd j¾Kdj,shg wkqj" laf,dafrd*S,a  a ks,a iy r;= wdf,dalh i|yd 

jvd;a M,odhs fõ' laf,dafrd*S,a b iy lefrdáfkdhsv ^lefrdáka yd iekaf;d*S,a& 
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fjkia  j¾K i|yd wod< úfYaIs; mrdihl we;s ;rx. wdhdu wjfYdaIKfha § M,odhs 

fõ'

iuyr lefrdáfkdhsvj, wfkla jeo.;a lD;Hh jkafka m%Nd wdrlaIKhhs' m%Nd 

wdrlaIdj hkq wu;r wêl wdf,dal Yla;sh wjfYdaIKh yd úiqrejd yeÍuhs' tfia 

fkdjqkfyd;a wu;r wêl wdf,dalh laf,dafrd*S,aj,g ydks lrhs' ke;s kï tu 

wdf,dalh Tlaiscka iu`. wka;¾ls%hd lr" ffi,hg ydks lr m%;sls%hdldß Tlaisldrl 

wKq ksmojhs'

wjfYdaIK j¾Kdj,sh

j¾Klhla u`.ska úúO ;rx. wdhduj, § wdf,dalh wjfYdaIKh lrk idfmaCI 

m%udKh oelafjk m%ia;drhhs'
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laf,dafrd*S,a wdf,dalh u`.ska Woa§mkhùu

laf,dafrd*s,a wKqjla fyda fjk;a m%NdixYaf,aIl j¾Klhla wdf,dalh wjfYdaIKh 

lsÍfuka Woa§mkhg ,la fõ' wdf,dalfhka ,nd .kakd Yla;sh bf,lafg%dak by< 

uÜgula olajd kexùug yd Ok wdfrdams; ùug fhdod .kshs' Woa§mkhg ,la jQ 

wjia:dj wia:dhs ksid kej; uq,a my< Yla;s uÜgï ;;a;ajhg m;a fõ' fï Woa§mkh 

jQ bf,lafg%dak wjidk bf,lafg%dak m%;s.%ylhd fj; <`.d jk ;=re bf,lafg%dak 

jdyl .Kkdjla yryd .uka lrhs'

laf,dafrd*S,a wdf,dal Yla;sh laf,darms,a + + e- ^bf,lafg%dak&

tu ksid laf,dafrd*S,a TlaislrKh ù bf,lafg%dak m%;s.%dylhd TlaisyrKh fõ'

m%Nd moaO;s

laf,dafrd*S,a wKq" wfkl=;a ldnksl wKq yd fm%daàk yß;,jfha we;s ;hs,fldhsv 

mg, u;" ixlS¾Kj,g ixúOdkh ù we;' tajd m%Nd moaO;s f,i ye|skafõ'

m%Nd moaO;shl" m%;sls%hd uOHia:dk ixlS¾Khla (reaction centre complex) iy wdf,dalh 

M, ,nd .kakd ixlS¾Khla (light harvesting complex) wvx.= fõ' m%;sls%hd uOHia:dk 

ixlS¾Kh ;=< m%d:ñl bf,lafg%dak m%;s.%dylfhla o we; (primary electron acceptor). 

;hs,fldhsv mg, u; j¾. follg wh;a m%Nd moaO;s we;' tajd kï m%NdmoaO;s I 

(PSI) yd m%Nd moaO;s II  (PSII) h' m%NdmoaO;s I ys we;s laf,dfrd*S,a wKqj P700 f,i 

y÷kajk w;r" th ;rx. wdhduh 700nm jk wdf,dalh M,odhsj wjfYdaIKh lrhs' 

m%Nd moaO;s II ys m%;sls%hd uOHia:dkfha we;s laf,dafrd*s,a a wKqj P680 f,i y÷kajk 

w;r" th ;rx. wdhduh 680 nm jk wdf,dalh M,odhSj wjfYdaIKh lrhs'

m%NdixYaf,aIKfha wdf,dalh u; r|d mj;sk m%;sls%hdj$wdf,dal m%;sls%hdj

f¾Çh bf,lafg%dak .,kh

m%NdixYaf,aIl j¾Kl u`.ska wdf,dalh wjfYdaIKh l< miq yß;,j ;=< we;s 

;hs,fldhsv mg, u; .s,S we;s m%NdmoaO;s I yd II Woa§mkh ù ATP yd NADPH 

ixYaf,aIKh lrhs' ;hs,fldhsv ;=< we;s m%Nd moaO;s yd fjk;a wKql ix>gl u`.ska 

bf,lafg%dak tla ÈYdjlg .e,Su fï Yla;s mßKdukfha § m%Odk jYfhka isÿ fõ'  fï 

ls%hdj,sh f¾Çh bf,lafg%dak .,kh f,i ye¢kafõ'

wdf,dalfha f*dafgdak j¾Kl u; .eàu ksid m%NdmoaO;s II ys bf,lafg%dak wêYla;s 

uÜgulg Woa§mkh fõ'

tu bf,lafg%dak m%NdmoaO;s II ys m%d:ñl bf,lafg%dak m%;s.%dylhd u`.ska m%;s.%yKh 

lr .kS'
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tkaihsu W;afma%ß; m%;sls%hd u`.ska c,h úÉfþokh ù" tys m%;sM,hla f,i O
2
 jdhq" H+ 

whk yd bf,lafg%dak ksoyia lrhs'

c,h úÉfþokh ùfï § ksoyia jk bf,lafg%dak Woa§mkh jQ m%NdmoaO;s II ys ^P680& 

WodiSk lsÍu i|yd fhdojhs'

f*dafgdak f,i j¾Kl u; .efgk wdf,dal lsrK ksid m%Nd moaO;s I (P700) ys 

we;s bf,lafg%dak wêYla;s uÜgulg Woa§mkh fõ' Woa§mkh jQ bf,lafg%dak m%Nd 

moaO;s I ys m%d:ñl bf,lafg%dak m%;s.%dylhd úiska m%;s.%yKh lrkq ,nhs' m%Nd 

moaO;s II  Woa§mkh ù ksoyia jQ bf,lafg%dak m%Nd moaO;s II ys m%d:ñl bf,lafg%dak 

m%;s.%dylhdf.a isg bf,lafg%dak m%;s.%dyl fYa%Kshla yryd .uka lr" m%Nd moaO;s I 

fj;g meñK" Woa§mkh jQ m%NdmoaO;s I WodiSk lrhs'

fuf,i by< Yla;s uÜgul isg my< Yla;s uÜgulg bf,lafg%dak  meñKsfï § ksoyia 

jQ Yla;sh ATP ixYaf,aIKhg fhdojkq ,nhs' fï ls%hdj,sh m%Nd fmdiaf*drhS,SlrKh 

f,i y÷kajhs'

m%Nd moaO;s I ys o Woa§mkhg ,la ù" tys m%d:ñl bf,lafg%dak m%;s.%dylhd u`.ska 

m%;s.%ykh l< bf,lafg%dak fjk;a bf,lafg%dak m%;s.%dyl fYa%Kshla yryd .uka 

lr NADP  Tlaisyrkh lr tys m%;sM,hla f,i NADPH idohs' NADP  TlaisyrK 

ls%hdj,sh NADP ßvlafÜia tkaihsuh u`.ska W;afm%arKh lrhs' 

plS%h bf,lafg%dak .,kh

fuh m%NdmoaO;s I ys isÿ fõ; m%Nd moaO;s II ys isÿ fkdfõ' fuys § m%Nd Woa§mkhg ,la 

jQ bf,lafg%dak fjk;a plS%h bf,lafg%dak m:hla yryd .uka lrhs' fï mshjf¾ § 

ATP  iEfok w;r"  NADPH iE§u fyda O
2  
ksoyia ùu isÿ fkdfõ'

rEmh 2'39 m%NdixYaf,aIKfha wdf,dal m%;sls%hdfõ §

 f¾Çh bf,lafg%dak .uka lsÍu
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le,aúka pl%h

le,aúka pl%h yß; ,jh ;=< mxcrfh § isÿ fõ' wdf,dal m%;sls%hdfõ § ksmojkq ,nk 

ATP yd NADPH j, Yla;sfhka CO
2
 TlaisyrKh flf¾' tkaihsu W;afm%aß; m%;sls%hd 

u`.ska isÿ jk w;r"  tu wkqms<sfj< fidhd .ekSfï f.!rjh le,aúka kï úoHd{hdg 

ysñ fjhs' fïjd ixjD;a;Sh m%;sls%hd fjhs'

tla G3P wKqjla Y=oaO ixYaf,aIKh i`oyd le,aúka pl%h f;jrla isÿ úh hq;= fjhs'

m%NdixYaf,aIKfha le,aúka pl%h mshjr 3lska iukaú; fjhs'

 ldfndlais,alrKh ^ldnka ;sr lsÍu&

 TlaisyrKh

 CO
2
 m%;s.%dylhd mqk¾ckkh

 

ldfndlais,alrKh$ ldnka ;sr lsÍu

CO
2
 m%;s.%dylhd 5C ixhq;shlska hqla; iSks wKqjla jk w;r" th ßìhqf,daia 

ìiafmdiaf*aÜ (RuBP) fõ' RuBP g CO
2
 tl;= ùu ldfndlais,alrKhhs' RuBP 

ldfndlaisf,aia- Tlaiscfkaia fyj;a reìiaflda ^Rubisco) fï m%;sls%hdj W;afm%arKh 

lrhs'

RuBP ldfndlais,alrKfha m%:u M,h ldnka 06 ixhq;shlska hqla; wia:dhs wKqjla 

jk w;r" th jyd u ldnka 3 ne.ska hqla; 3 - fmdiaf*d.a,sif¾Ü (3- PGA) wKq 

folla njg ì£ hhs' fuh m%NdixYaf,aIKfha § iEfok m%:u ia:dhs M,hhs' RuBP 

ldfndlaisf,aia Tlaiscfkaia ^reìiaflda& tkaihsuh úYd, m%udKhlska yß;,j mxcrh 

;=< mj;S'

TlaisyrKh

1"3 - ìiafmdiaf*d.a,sif¾Ü" .a,si/,aäyhsâ 3 - fmdiaf*aÜ (G3P) njg mshjfrka mshjr 

TlaisyrKh fjhs' fïjd tkaihsu W;afm%aß; m%;sl%shd jk w;r" wdf,dal m%;sls%hdfõ 

§ ksmojQQ NADPH  yd ATP fï i|yd jeh lrhs' G3P ldfndayhsâf¾g ^.aÆfldaia& 

ixYaf,aIKfha mQ¾j. wKq fõ (Precursor)'

RuBP mqk¾ckkh 

ixlS¾K m%;sls%hd fYa%Kshla yryd f.dia RuBP mqk¾ckkh fõ' fï ls%hdj,sh i|yd 

wdf,dal m%;sls%hdfõ § ksmojd .;a  ATP jeh fõ'

m%Nd Yajikh

kñka fhdað; mßÈ u" reìiaflda tkaihsuh u`.ska úYsIag m%;ssls%hd folla W;afma%rkh 

lrkq ,nhs'  th ldfndlaisf,aia yd Tlaiscfkaia f,i ls%hd lrhs'
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Tlaiscfkaia m%;sls%hdfõ § reìiaflda tkaihsuh iudk Wmia;rhla" RuBP Ndú; l< o 

th m%;sl%shd lrkafka O
2
 iu`.sks' ldfndlaisf,aia tkaihsï m%;sls%hd W;afm%arKh i|yd 

ls%hd;aul jQ RuBPj, we;s" ils%h ia:dkh u Tlaiscfkaia m%;sls%hd W;afm%arKh i|yd 

fhdod .kshs' tkï" CO
2
 yd O

2
 ;r.ldßj ls%hd lrk Wmia;r fõ' CO

2
 Tlaiscfkaia 

m%;sls%hdjg ksfIaOlhla f,i;a" O
2
 ldfndlaisf,aia m%;sls%hdjg ksfIaOlhla f,i;a 

ls%hd lrhs' 

Tlaiscfkaia m%;sls %hdfõ§  3PGA  tla wKqjla o" ldnka foll ixhq;shlska hq;a 

2-fmdiaf*d.a,hsfldaf,aÜ wKqjla o idohs' 2-fmdiaf*d.a,hsfldaf,aÜ le,aúka pl%fha 

§ jyd Ndú;d fkdjk w;r"  tys idkaøKh wêl ùfuka th Ydlhg úI fjhs' th 

je<elaùu i|yd fjk;a mßjD;a;Sh ud¾.hla ls%hd;aul jk w;r"  th m%NdYajikhhs' 

m%NdYajikh i|yd yß;,j" uhsfgdfldkaä%hu yd fmfrdlaisfidau ;=< we;s tkaihsu 

odhl fjhs ^fï ud¾.fha úia;r wfmalaId fkdflf¾&'

m%Nd iajYkh Yla;s wjfYdaIkh b,lal lr .;a ls%hdj,shla  fkdjk w;r"  CO
2
 

fjkqjg O
2 
Ndú; l< úg" O

2
 fjkqjg CO

2 
Ndú; lrk iEu jdrhlg u jvd 50]lska  

Ydlh 3PGA ksmojk m%udKh wvq fjhs' ;jo Y=oaO CO
2
 ydkshlg u`. mdohs'  ta ksid 

m%NdixYaf,aIKfha § Y=oaO C ,dNh bj;a ùu iy ksIamdol;dj wvq ùu isÿ fõ'

m%NdixYaf,aIKhg wjYH CO
2  
mQáld TiafiA m;% ;=<g we;=¿ fõ' W;Aiafõokh isÿ 

jk m%Odk ud¾.hla jkafka o mQáld h' WKqiqï" úh<s Èkj," c, ixrlaIKh Wfoid 

fndfyda Ydlj, mQáld jeiS hhs' ta w;r" u wdf,dal m%;sl%shdfjka O
2
 ksoyia ùu jeä 

ùu werfò' fuh ihsfgdfida,fha  CO
2
( O

2
  wkqmd;h ;j ÿrg;a wvq ùug u`.mdohs' 

by< WIaK;Ajh" úh<snj iy wêl wdf,dal ;Sj%;d hgf;a Ydl m;% ;=< we;s jk fï 

;;a;ajh m%NdYaajikh kï kIaM, l%shdj,shg ys;lr fõ'

Ydl mßKdufha § fï ;;a;ajhg uqyqK §ug úúOdldrfhka iqodkï jQ w;r"  tys 

id¾:l m%;sM,hla f,i reìiaflda tkaihsuh jgd CO
2
 idkaøKh jeä lr .ekSug C

4 

m%NdixYaf,aIK m:hg yels úh'

C
4
 m%NdixYaf,aIK m:fha § reìiaflda tkaihsuh wjg CO

2
  idkaøKh  by<  uÜgul 

;nd.ekSug bv ie,iSu i|yd Ydl ;=< úúO ffcj ridhksl yd jHQy úoHd;aul 

úlrKhka isÿ ù we;' fï`.ska C
4 
Ydlj, Tlaiscfkaia m%;sls%hdj yd bka miqj jk 

m%NdYajikh úYd, jYfhka wvq ù we;' 

fndfyda C
4
 
 
Ydlj, meyeÈ,sj úfYaIKh jQ ffi, j¾. folla jk m;% uOH ffi, 

yd l,dm fldmq ffi, we;s ù ta w;r"  Y%u úNdckh ùfuka CO
2 
idkaøK hka;%Khla 

yev .eiS we;'
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C
3
 Ydl iu`. ii|k úg C

4
 
 
Ydlm;%j, l,dm fldmq ffi, mq¿,a jYfhka ldhsl 

úoHd;aul lD;H i|yd yev.eiS we;' C
4
  Ydlj, fï ffi, idfmalaIj úYd, ù by< 

bkaøshsld m%udKhla wka;¾.; ùfuka th fmkajhs' C
4
  ud¾.h jvd;a ld¾hlaIj 

isÿ lr .ekSu i|yd m;% uOH ffi, yd l,dm fldmq ffi, w;r"  ;Èka ne÷Kq 

iïnkaO;d mj;sk w;r"  tlsfkl w;r"  úYd, ma,diaunkaO ixLHdjla o mj;ajd .kS' 

ikd, l,dm jg lrñka l,dm fldmq ffi, msysàu;a" Bg msg;ska m;% uOH ffi, 

j,ska jg ùfuka isÿ jk fï m;% mgl jHQyh l%dkaia jHQyh f,i y÷kajkq ,nhs' fuys 

l,dm fldmq ffi, ;=< wêl CO
2
 idkaøKhla hgf;a reìiaflda tkaihsuh ls%hd lrhs'   

ta ksid reìiaflda  C
3
 Ydlj,g jvd jeä ld¾hlaIu;djlska ls%hd lrhs' c, ydksh 

wju lr.ekSu i|yd mQáld jeiS ;sìh§;a" wjYH ;rï CO
2
 idkaøKhla ,nd .ekSug 

yelshdjla CO
2
 idkaøK hka;%Kh ksid C

4
 Ydlj,g we;'

m%NdixYaf,aIKfha C
4 
 m:h

C
4 
Ydlj, m;% uOH ffi,j,È CO

2
" ldfndksla wekayhsâf¾ia tkaihsuh wdOdrfhka 

nhsldnfkaÜ whk njg m;a lrk w;r" tu HCO-
3
  CO

2
 m%;s.%dylhl= jk fmdiaf*d 

Bfkda,a *hsrefõÜ (PEP) u`.ska  wdrïNl jYfhka m%;s.%yKh lr" ldnka 04 l  

ixhq;shlska hqla; Tlaief,da weisfÜÜ njg (OAA) mßj¾;kh lrhs' 

fï (OAA)  C
4 
ixfhda.hla ksid  fï m%NdixYaf,aIK m:h C

4 
 m:h f,i kï flf¾'

Tlaief,da weisfÜÜ (OAA) blaukska jvd;a ia:dhs C
4
 ixfhda.hla jk uef,aÜ fyda 

weiam¾fÜÜ njg mßj¾;kh ù" l,dm fldmq ffi, ;=<g úirKh fjhs'  

fuys§ ldfndlais,ayrK tkaihsu ls%hd;aul ù CO
2
 ksoyia jk w;r"  tu CO

2  
reìiaflda 

tkaihsuh u`.ska h<ss;a ;sr lrhs' th C
4 
Ydlj, l,dm fldmq ffi, ;=<g iSud jQjls'

m;% uOH ffi,j, yß;,j jHQy úoHd;aulj l,dm fldmq ffi,j, yß;,jj,g 

jvd fjkia fõ'

m;% uOH ffi, yß;,j wdf,dal m%;sl%shdj muKla isÿ ùug fyd¢ka wkqj¾;kh ù 

we;s w;r"  tajd .%dkdj,ska fmdfydi;ah' fïjd idfmalaIj úYd, jk w;r" wdf,dal 

m%;sls%hdj isÿ ùu i|yd fyd¢ka úfNaokh ù we;' l,dm fldmq ffi,j, .%dkd 

wvqfjka úfNaokhla fmkajk w;r"  m%udKfhka wvq h; iuyr úg .%dkd fkdmsysghs' 

l,dm fldmq ffi,j, PS II m%udKh wvq w;r tu ksid fuu ffi, ;=< O
2
 ksmoùuo 

b;d wvq h'

  

 CO
2
 + H

2
O      ldfndksla wekayhsâf¾ia   HCO

3
-+ H+

PEP   +  HCO
_

3
    PEP     ldfndlaisf,aia Tlaief,da weisfÜÜ (4C)
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fï PEP ldfndlaisf,aia tkaihsu" reìiaflda tkaihsuh fyj;a RuBP ldfndlaisf,aia 

tkaihsuhg jvd lreKq follska jvd;a ld¾hlaIu fõ'

1'  PEP , CO
2
j,g jvd jeä fõ.hlska HCO

_

3
 iu`. ls%hd lrhs' ihsfgdfida,h  

 ;=< HCO
_

3
 j, idkaøKh CO

2
 j,g jvd 50]lska muK by< h'

2'   PEP Tlaiscka iu`. nkaOq;djla ke;'

 rEmh 2'39:C
4
 m:h

C4 m:fha jeo.;alu

  reìiaflda tkaihsuh wjldYuh jYfhka fjka ùu fya;=fjka m%NdYajikhg we;s 

ud¾. jeiS hhs' ta fya;=fjka wvq CO
2
 idkaøKhl § o" Ydl ;=< CO

2
  ;sr ùfï 

ld¾hlaIu;dj jeä lr .; yels h'

  WKqiqï" úh<s foaY.=K ;;a;ajhkays § Ydl ;=< W;aiafõokfhka isÿ jk c,ydksh 

wju lr .ekSu  i|yd  mQáld  jeiSu  w;HjYH fjhs'  fï ;;a;aj ;=< Ydlj,g 

CO
2
  ,nd .ekSfï yelshdj wvq fjhs' fï ksid ksj¾;k l,dmSh rgj, fyda 

WKqiqï mßir ;;a;aj ;=< jefvk Ydlj,g CO
2
  W!k;djla we;s fõ' l,dm 

fldmq ffi,j, o CO
2
 idkaøKh jeä lr ;nd .ekSfuka C

4
 Ydlj,g wvq CO

2
  

idkaøKhl § o m%NdixYaf,aIK ld¾hCIu;dj jeälr .; yels h' 

C
4
 Ydlj, c,h Ndú; lsÍfï ld¾hlaIu;dj C

3 
 Ydlj,g jvd jeä h' mQáld 

jeiS ;sìh§;a CO
2
  idkaøK hka;%Kh ksid m%udKj;a CO

2
 ,nd .ekSug yels h' 

W;aiafõokfhka isÿ jk c,ydksh wju lr .; yels h'
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l,dm fldmq ffi, ;=< jeä CO
2
  idkaøKhl § reìiaflda tkaihsuh ls%hd;aul 

jk ksid C
3 
Ydlj,g jvd jeä ld¾hlaIu;djlska C

4
 Ydlj, reìiaflda tkaihsuh 

ls%hd;aul fjhs' tneúka C
4
 Ydlj,g fï tkaihsufhka wvq m%udKhla wjYH fõ' fï 

ksid C
4
 Ydlj, khsg%cka Ndú; lsÍfï ld¾hlaIu;dj C

3
j,g jvd jeä h'

j.=j 2'6:C
3
 yd C

4
 Ydl ieie£u

,laIK C
3
 Ydl C

4
 Ydl

WodyrK ;sß`.=" ù" nd¾,s nvbß`.=" Wla"  ;DK

m%NdixYaf,aIKh i|yd 

m%Yia; WIaK;ajh

150 C -250 C 350C §  50]lska 

ld¾hCIu;dj jeä fõ'

CO
2
 ;srlsÍu tlajrls fojrls' m<uqj m;% uOH 

ffi, ;=< yd fojkqj 

l,dm fldmq ffi, ;=< 

CO
2  
m%;s.%dylhd 5C, RuBP 3C" PEP m;% uOH ffi, 

;=<

5C" RuBP l,dm fldmq;=<

CO
2
 ;srlsÍug wod< 

tkaihsu

reìiaflda PEP ldfndlaisf,aia m;% 

uOH ffi, ;=< b;d 

ld¾hlaIu fõ' l,dm 

fldmq ffi, ;=< jeä 

CO
2
 idkaøKhl § Wmßu 

ld¾hCIu;djlska hqla;j 

ls%hd lrhs' 

CO
2
  ;srlsÍfï m%:u M,h ldnka 3 l ixhq;shla iys; 

3 fmdiaf*d.a,sif¾Ü (3-
PGA)

ldnka 04 ixhq;shla iys; 

Tlaief,da weisfÜÜ (OAA)

m;% jHQyh l,dm fldmq 

ffi, ;snqKfyd;a  

m%NdixYaf,aIKh isÿ 

fkdfõ ^fld< meye;s 

fkdfõ&'

m%NdixYaf,aIKh m;%uOH 

ffi, ;=< isÿ fõ'

l%dkaia jHQyh mj;sk ksid 

m;% uOH ffi, ;=<;a" 

l,dm fldmq ffi, ;=<;a 

m%NdixYaf,aIKh isÿ fõ'

m%NdixYaf,aIKhg n,mdk idOl

fnda. ksIamdokh i|yd m%NdixYaf,aIK  YS>%;dj b;d jeo.;a fjhs' YS>%;djh lreKq 
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lsysmhla u; r|d mj;S'

Wod( wdf,dal ;Sj%;dj" CO
2
 idkaøKh" WIaK;ajh" c,h" ¥Il" ksfIaOl ta flfrys 

n,mdhs' 

m%NdixYaf,aIKh m%;sls%hd fY%aKshlska hqla; fjhs' tu ksid úúO idOl odhl fjhs'

úoHd{hl= jk í,elaudka iSudldÍ idOl uq,aO¾uh ms<sn`o woyi uq,ajrg lreKq ±laù 

h'

tl u ridhksl ls%hdj,shla flfrys idOl tllg jvd n,mdk úg lsishï wjia:djl 

§" ls%hdj,sfha YS>%;dj ;SrKh jkafka tu wjia:dfõ § wju uÜgñka ,efnk idOlh 

u; h'

Wod( wdf,dal ;Sj%;dj

wdf,dal ;Sj%;dj

wdf,dal ;Sj%;dj l%ufhka jeä lsÍfuka" m%NdixYaf,aIK YS>%;djh jeä l< yels h' 

tfy;a hï wjia:djl § fjk;a idOlhla iSudldß jk ksid m%NdixYaf,aIK YS>%;dj 

wvq fjhs' 

 

X Y Z
wdf,dal ;Sj%;dj

25oc, idfmalaIj by< co
2
 

idkaøkh ^Wod ( 0'4]&

25oc jdhqf.da,Sh co
2
 

idkøkh ^Wod ( 0'04]&

15oc idfmalaI f,i by<  
co

2
 idkaøkh

15oc jdhqf.da,Sh co
2
 

idkaøkh  ^Wod ( 0'04]&

m
%N
di

xY
af
,
aI
K

h
a Y

S>
%;
dj

rEmh 2'40 úúO WIaK;aj hgf;a wdf,dal ;Sj%;dj iu`. m%NdixYaf,aIKha YS>%;dj

 

wêl wdf,dal ;Sj%;d hgf;a  § yß;m%o úrxckhg ,la ùug bv we;s ksid m%NdixYaf,aIK  

YS>%;dj wvq fjhs' flfia jqj o" wêl wdf,dal ;Sj%;dj, wdrlaId ùu i|yd tjeks 

Ydlj,g >k WÉp¾u" wmsp¾óh flaYr iys; m;% jeks úúO Wmdx. we;' 

idudkH ;;a;aj hgf;a" CO
2
 m%NdixYaf,aIK ls%hdj,sh i|yd m%Odk iSudldß idOlhla fjhs' 

CO
2
 idkaøKh by< hk úg m%NdixYaf,aIK YS>%;dj o by< hkq we;' Wod(  

CO
2
 idkaøKh jeä yß; .Dy ;=< ;lald,s Ydl j.d lsÍfï § we;eï úg fuh isÿ fõ'
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Yla;sh ksmojd .ekSfï ls%hdj,shla f,i ffi,Sh Yajikh

ldfndayhsfâ%g jeks ldnksl wKqj, we;s ridhksl Yla;sh" Tlaisldrl ls%hdj,shla 

Tiafia mshjfrka mshjr ksoyia lsÍu ffi,Sh Yajikhhs'  fuh W;afm%arKh lrkq 

,nkafka tkaihsuj,ska jk w;r"  ffi, ;=< tajd ATP f,i mj;S' ffi,Sh Yajikh

(a) iajdhq Yajikh

(b) ks¾jdhq Yajikh f,i fnod oelaúh yels h'

iajdhq Yajikh  

wKql Tlaiscka mj;sk úg" .aÆfldaia jeks Yajik Wmia;r fhdod f.k ATP 

ixYaf,aIKh lsÍfï ls%hdj,sh iajdhq Yajikhhs' Ôù ffi, ;=< m%Odk Yajik Wmia;rh 

f,i .aÆfldaia oelsh yels h'

.a¨fldaia wKqjl iajdhq Yajikh my; ;=<s; ridhksl iólrKfhka fmkajd Èh 

yels h'

C
6
H

12
O

6
 + 6O

2
 (g) →   6CO

2
(g)+ 6 H

2
O + Yla;sh (ATP + ;dmh)                                                                        

fï ls%hdj,sfha m%Odk mshjr 03la we;' tajd kï"

1' .a,hsfld,sish

2' mhsrefõg TlaislrKh yd isá%la wï, pl%h ^fl%íia pl%h&

3' Tlaisldrl fmdiaf*drhs,SlrKh ^bf,lafg%dak mßjyk oduh&

.a,hsfld,sish

fuh ffi,fha ffifgdfida,h ;=< isÿ fõ' thg fya;=j jkfka .a,hsfld,sisfha 

m%;sls%hd W;afm%arKh ish¨ tkaihsu ffi,fha  ihsgfida,h ;=< mej;Suhs' fuh wKql 

Tlaiscka (O
2
) u; r|d fkdmj;S' fuys § ldnka 6la iys; .aÆfldaia wKqjla mshjfrka 

mshjr ldnka 03la iys; mhsrefõÜ wKq 02la njg ì| jefÜ'

wdrïNl ls%hdj,sfha § ATP wKq 02la Ndú; fõ' .aÆfldaia ì| oeófï § msgjk H+ 

mrudKq 04 yd bf,lafg%dak u`.ska NAD+ wKq 02la TlaisyrKh lsÍfuka NADH wKq 

02 la ksmofõ'

.a,hsfld,sish wjidkfha § ATP wKq y;rla ksmofõ' uQ,sl mshjf¾ § ATP wKq    

folla jeh jk ksid Y=oaO ATP  m%udKh ATP wKq folls'

O
2
 we;s úg § muKla fï mhsrefõÜ wKq uhsfgdfldkaä%hd ;=<g we;=¿ ù" b;sß mshjr 

isÿ fõ'
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mhsrefõg TlaislrKh$ iïnkaOl m%;sls%hdj

fï mhsrefõg wKq fol mg,h yryd ils%h mßjykh u`.ska uhsfgdfldkaä%hd 

;=<g we;=¿ fõ' uhsfgdfldkaä%hd mQrlh ;=< § mhsrefõg  CO
2
 wKq folla msg 

lrñka weisghs,a ldKavhla njg mßj¾;kh fõ' bka miqj fï weisghs,a ldKavh                   

iy tkaihsuh - A iu`. iïnkaO ù weisghs,a Co - A idohs' fï m%;sls%hdfõ § NAD+ 

wKq folla, NADH wKq folla njg m;a fõ' iïmQ¾K m%;sl%shdj my; wdldrhg ,shd 

oelaúh yels h'

2C
3
H

4
O

3
 + 2CoA  + 2NAD  +   →     2A cetyl  Co-A + 2CO

2
 + 2NADH

mhsrefjÜ TlaislrKh .a,hsfld,sish yd isÜßla wï, pl%h iïnkaO lrk m%;sls%hdjls' 

weisghs,a - CoA tys weisghs,a  ldKavh isÜßla wï, pl%hg ,nd fohs'

   isáßla wï, pl%h

fuh uhsfgdfldkaä%hd mQrlh ;=< úfYaIs; tkaihsu Ndú;fhka isÿ fõ' fï plS%h 

ud¾.fha m%Odk M,h isÜßla wï,h ksid fuh isÜßla wï, pl%h f,i kï flf¾' 

fï ud¾.h ydkaia fl%íia ^c¾udkq - ì%;dkH cd;sl& úoHd{hd úiska fidhd .kakd 

,È' tksid fuh fl%íia pl%h f,i o 

kï flf¾'  isÜßla wï,h ldfndlais,sla 

ldKav 3lska hqla; ksid g%hsldfndlai,sla 

wï, pl%h (TCA) f,i o kï flf¾' fï 

isÜßla wï, pl%fha § ldnka y;rla iys; 

Tlaief,da weisfÜÜ" ldnka folla iys; 

weisghs,a Co - A iu`. iïnkaO ù ldnka 

yhla iys; ixfhda.hla jk isÜßla wï,h 

iEfoa' isÜßla wï,h m%;sls%hd fY%aKs Tiafia 

f.dia Tlaief,da weisfÜÜ mqk¾ckkh 

lrhs' fuys § ldfndlais,ayrKfhka 

ldnkavfhdlaihsâ wKq folla msg fjhs' 

Wmia;r fmdiaf*drhs,SlrKfhka tla ATP 

wKqjla ksmojhs' TlaislrK m%;sls%hd u`.ska 

tla FADH
2
 wKqjla iy NADH wKq ;=kla 

ksmofõ' fuh isÜßla wï, pl%hg we;=¿ 

jQ tla weisghs,a ldKavhla u`.ska we;s jk 

M,hls' tksid tla .a¨fldaia wKqjla i|yd 

fï ixLHdj fo.=K l< hq;= h' 

               rEmh 2'41 fl%aíia pl%h ^úNd.h i|yd hka;%Kh wjYH ke;&
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bf,lafg%dak mßjyk oduh 

fï mshjr uhsfgdfldkaä%hd we;=¿ mg,h ̂ñhr& yryd isÿ fõ' ñhrj, keóu fya;=fjka 

Tlaisldrl fmdiaf*drhs,SlrKh i|yd mDIaÀl j¾.M,h jeä fõ' iajdhq Yajikfha 

uq,a wjia:dfõ § ksmojQ  NADH yd  FADH
2
 bf,lafg%dak mßjyk oduh Tiafia 

bf,lafg%dak yqjudrej fya;=fjka TlaislrKh fõ' wjidkfha § fï bf,lafg%dak 

wKql Tlaiscka O
2
 ,nd .kS' bf,lafg%dak mßjyk oduh uhsfgdfldkaä%hdj, we;=¿ 

mg,fha ia:dk.; ù we;' fuh ñhr yryd bf,lafg%dak iy fm%dafgdak p,khg odhl 

jk fm%daàk iy fm%daàk fkdjk wKq fYa%Kshlska iukaú; h' tksid iajdhq Yajikfha 

wjidk bf,lafg%dak m%;s.%dylhd jkafka wKql Tlaiscka (O
2
) h'  bf,lafg%dak  mßjyk  

odufha § Tlaisldrl fmdiaf*drhs,SlrKfhka ATP ksmojkq ,efí' bf,lafg%dak  

mßjyk odufha § NADH yd FADH
2
  j,ska l%ufhka f,i ksoyia jQ Yla;sh ATP  

ixYaf,aIKhg fhdod .kS'  

bf,lafg%dak mßjyk odufha § tl NADH wKqjla Tlaisldrl fmdiaf*drhs,alrKh 

u`.ska TlaislrKfha § idudkHh jYfhka NADH wKq 2'5la o FADH
2
 tl wKqjla 

tfia TlaislrKfhka  ATP  wKq 1'5la o ksmofõ' fï mshjf¾ § iïmQ¾Kfhka ksmojk 

,o ATP wKq ixLHdj jkafka 28ls'

fuh i;H jkafka wlaud ffi, iy yD;a fmaYS ffi, jeks ls%hdldß ffi,j,ghs' 

tfy;a wfkl=;a ffi,j, § .a,hsfld,sisfha § ksmojk ,o ATP  wKq 02la fhdod 

f.k NADH  wKq 02la ihsfgdfida,fha isg uhsfgdfldkaä%hï mQrlhg mßjykh 

Ndú; fõ' tneúka tu ffi,j, tla .aÆfldaia wKqjlska ksmofjk ATP ixLHdj 

^32-2& = 30 fõ' 

iajdhq Yajikfha § tla .aÆfldaia wKqjlska ksmojk iïmQ¾K ATP wKq ixLHdj 

jkafka"

.a,hsfld,sisfha §

ATP f,i →  2 ATP

2 NADH  →  5 ATP ^Tlaisldrl fmdiaf*drhs,SlrKh&

mhsrefõg TlaislrKfha §

2 NADH  →  5 ATP ^TlaislrKh&

isÜßla wï, pl%fha §

ATP →  2ATP ^Wmia;r fmdiaf*drhs,SlrKh&

NADH wKq 06lska → 15  ATP ^Tlaisldrl fmdiaf*drhs,SlrKh&

FADH
2
 wKq 02lska → 3 ATP

tksid iïmQ¾K ATP ixLHdj = 32 ATP
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ks¾jdhq Yajikh

wKql Tlaiscka (O
2
) ke;s úg .aÆfldaia ì| oeóu ks¾jdhq Yajikh hs' fuh 

ihsfgdfida,fha we;s tkaihsu u`.ska hdukh lrhs' wKql Tlaiscka ke;s úg" mhsrefõÜ 

wKqj,g ;j ÿrg;a ì| jeáh fkdyels h' ksmojQ  ATP Yla;s wjYH;dj imqrd .ekSug 

fhdod .kS'  tfy;a .a,hsfld,sisfha § ksmojQ NADH m%fhdackhg .; fkdyels fõ'  

NAD+ iSudldÍ ùu NADH m%;spls%lrKh lr NAD+ m%fhdackhg .ekSug we;s yelshdj 

jeä lsÍug fya;= fõ'     

meiSu" Tlaiscka fkdue;s ATP ksmoùfï l%uhla fõ' mhsrefjÜ u`.ska ksmojQ wka;M, 

wkqj" meiSï wdldr j¾. rdYshls' b;d iq,n wdldr jkafka" 

1' t;s,a we,afldfyd,a meiSu

2' ,elaála wï, meiSu

 t;s,a uOHidr meiSu

  iajdhq Yajikfha f,i u" fuys o m<uq mshjr .a,hsfld,sishhs'

  tksid tla .aÆfldaia wKqjla mhsrefõÜ wKq  02la" ATP wKq 02la iy NADH wKq 

02la njg m;a fõ'

  bka miq fï mhsrefõÜ mshjr 02lg odhl fõ'

  m<uq mshjf¾ § mhsrefõÜ weisge,aäyhsâ njg CO
2
 wKqjla ksoyia lrñka m;a fõ'

  fojk mshjf¾ § weisge,aäyhsâ t;fkda,a njg NADH Ndú;fhka TlaisyrKh 

fõ' fï NADH wKqj .a,hsfld,sisfha § ksmofõ' 

  tksid t;s,a uOHidr meiSfï § wjidk yhsv%cka m%;s.%dylhd weisge,aäyhsâ fõ' 

^ldnksl ixfhda.hls&'

  fndfyda nelaàßhd t;fkda,a meiSu isÿ lrhs'

  b;d iq,n t;s,a uOHidr meiSu isÿ lrk Ôúhd jkafka hSiaÜ h'

  ,elaála wï, meiSu

  t;s,a uOHidr meiSfï § f,i u" ,elaála wï, meiSfï § o .a,hsfld,sisfha m<uq 

mshjr f,i  isÿ fõ'

  tksid tla tla .aÆfldaia wKqjlska mhsrefõÜ wKq 2la" ATP wKq 02la o NADH 

wKq 02la o ksmofõ'

  bka miq mhsrefõÜ Rcqju wka;M,h f,ig ,elaála wï, njg NADH u`.ska 

TlaisyrKh fõ' fuys § CO
2
 ksoyia fkdfõ' tksid wjidk H m%;s.%dylhd jkafka 

ldnksl ixfhda.hs'

  iuyr È,Sr yd nelaàßhd ,elaála wï, meiSu isÿ lrhs' tfy;a iq,n jkafka 

fhda.Ü iy uqojmq lsß ksmojk ,elaála wï, nelaàßhd h'
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Yajik ,íêh

fok ,o ld,hl § fok ,o Yajik Wmia;rhla i|yd ksoyia jQ CO
2
 mßudjg" 

mßfNdackh lrk ,o O
2 
mßudfõ wkqmd;hhs'

RQ = VCO
2
/VO

2

ldfndayhsfâ%g" fïo iy fm%daàk i|yd Yajik ,íêh ms<sfj<ska 1.0, 0.7 iy 0.8 fõ'

                        

rEmh 2'42  Yajikfha § fm%daàk" ldfndayhsfâ%g yd fïoj, Ndú;h
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mßKduh yd Ôùkaf.a úúO;ajhmßKduh yd Ôùkaf.a úúO;ajh

Ôjfha  mßKdu  ls%hdj,sh  úYaf,aIKhg  

Ôjfha iïNjh yd iajdNdúl jrKjdoh Ndú;h

mDÓúh u; Ôjfha iïNjh
Ôjfha iïNjhg fmr mDÓúfha mej;s ;;a;ajh

wjqreÿ ì,shk 4'6lg muK fmr mDÓúh yd fi!r.%y uKav,fha we;s wfkl=;a 

.%y f,dal ìys ù we;' fi!r.%y uKav,fha wdrïNfha § mDÓúfha úYd, mdIdK iy whsia 

l=Üá .efgñka mej; we;'

uq,a u mDÓú jhqf.da,h .sks l÷ msmsÍfuka ksoyia jQ khsg%cka yd khsg%ckaj, Tlaihsv" 

ldnkavfhdlaihsâ" óf;ka" wefudakshd" yhsv%cka yd yhsv%ckaai,a*hsâ hk jdhqkaf.ka o" 

c, jdIamj,ska o .yk úh' bka miq WodiSk jdhqf.da,h Tlaisydrl jdhqf.da,hla njg m;a 

úh' uq,a u jdhq f.da,fha Tlaiscka iaj,am m%udKhla jQfha h' 

miqj mDÓúh isis,a ùfï § c, jdIam >kSNjkh ùfuka id.r ieÈKs' yhsv%ckaj,ska 

fldgila wNHjldYhg YS>%j ksoyia úh' .sks l÷ msmsÍu" wl=Kq .eiSu" wêl mdrcïnq, 

lsrK" c, ;dm uxlv újr (Hydrothermal vents) yd CIdßh uxlv újr (Alkaline 

vents) iu`. mDÓúfha mej;s Tlaisydrl jdhqf.da,h" mDÓúh u; Ôjfha iïNjh i|yd 

w;HjYH jQ ir, ldnksl wKq ixYaf,aIKhg ys;lr úh' fï ir, ldnksl wKq  

nyqwjhùlrKfhka fm%daàk" kshQla,sla wï, jeks uyd wKq iEÈKs' iajhx m%;sj,s; jk 

ldnksl wKq iE§u ksid mDÓúh u; Ôjh iïNjh ùug yels úh'

ffcj úúO;ajfha mßKduh
1' ffcj ridhksl mßKduh

mDÓúh u; Ôjfha iïNjh ms<sn| Rcq idlaIs wjqreÿ ì,shk 3'5la muK  jk laIqø 

Ôùkaf.a f*dis,j,ska iemfhhs' m%:u Ôú ffi,h ms<sn| idlaIs iemhS we;af;a ridhk 

úoHdj" N+.¾N úoHdj yd fN!;sl úoHdj hk úIh lafIa;%j, ksÍlaIK yd mÍlaIK 

u`.sks' mDÓúfha uq,a ld,fha isÿ jQ ridhksl yd fN!;sl ls%hdj,s mokï lr .;a 

l,ams; wdYs%;j ffcj ridhksl mßKdujdoh ìys úh' m%Odk mshjr y;rl wkql%uhla 

Tiafia iajdNdúl jrKfha n,mEu u`.ska m%:u ffi,h ìys jQjd úh yels h' 
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1' wdÈ mDÓúfha mej;s jdhqf.da,Sh iajNdjh u`.ska wldnksl wKqj,ska" weuhsfkda  

 wï," khsg%ckSh Niau jeks l=vd ldnksl wKqj, wffcj ixYaf,aIKh i|yd  

 myiqlï ie,iSu

2' by;  oelajQ  l=vd  ldnksl  wKq  nyqwjhùlrKh ùu u`.ska ldnksl uyd  

 wKq ksmoùu                                       

 

 a.  weuhsfkda wï,           fm%daàk

 b.  khsg%ckSh Niau + iSks  +  fmdiaf*ag                       kshQlaf,hsla wï, 

3' ldnksl uyd wKq mg, ;=< weisÍfuka m%dla ffi,h ìys ùu'

4' kshQla,sla wï, iajhx m%;sj,s; ùfï yelshdj w;a lr .ekSu ksid" ffi,j,g 

m%fõKs.; ùfï yelshdj ,eîu'

2' m%dla-ffi,h ìys ùu

ldnksl wKqj,ska iukaú; ødjKhla f,i mej;s wdÈ id.rh zwd§ iQmhlaZ f,i ;sî 

we;s w;r"  bka Ôjh ìys jkakg we;ehs hk u;h ye,afâka úiska fhdackd lrk ,§' 

.sks l÷ wdYs%; jdhqf.da,h yd laIdÍh uxlv újrj,g (Alkaline vent) wod<j uE; 

ld,fha isÿ l< wOHhk u`.ska ldnksl wKq wffcj f,i ixYaf,aIKh úh yels nj 

fmkajd § we;' 

ldnksl wKqj, wfkla m%Njhla f,i W,aldmd; i|yka l< yels h' ,smsvj,ska 

jg jQ wdYhsld ;=<g RNA f.dkq ùfuka zm%dla ffi,hZ ìys ù we;' m%dla ffi,fha 

tkaihsu W;afm%aß; ls%hdj,s"  j¾Okh" m%;sj,s;h yd mßKduh  hk yelshd olakg 

,eìKs' uq,au cdk iy tkaihsu f,i ls%hd lr we;af;a RNA h' tneúka RNA wKqj,g 

m%;sj,s; ùug yels úh' wdÈ iQmfha ;snqKq fjk;a wKq o m%dla ffi,hg tla ù 

we;' ñfi,a,d ix>Ügkh ù mg,hg ,smsv talrdYs ùfuka ffi,h j¾Okh ù ;sfí' 

ffi,h m%udKhg jvd úYd, jQ úg RNA  wvx.= m%dla ffi, folla njg fn§ we;'

3' m%NdixYaf,aIl Ôùkaf.a ìys ùu

j¾;udkfha ihfkdanelaàßhd kñka y÷kajkq ,nk m<uq m%NdixYaf,aIl Ôùkaf.a 

fmdis, jir ì,shk 2'7lg fmr ìys jQ tajd fõ' m%NdixYaf,aIKfha m%;sM,hla f,i 

hlv whk (Fe2+) TlaislrKh úh' Èh ù we;s ishÆu hlv fufia wjlafIam jQ miq 

c, moaO;s Tlaisckaj,ska ix;Dma; jk ;=re w;sf¾lj tl;= jk Tlaiscka jdhqj c,fha 

ÈhúKs' m%NdixYaf,aIl nelaàßhd .ykhka by< hEu" jdhqf.da,Sh Tlaiscka m%udKfha 

by< hEug odhl jQ w;r"  th yß;,jfha iïNjh fõ.j;a lr ;sfí'

nyq wjhùlrKh
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4 m%:u iQkHIaálhkaf.a ìysùu

m%:u iQkHIaál bhQleßfhdagd f*dis, jir ì,shk 1'8la muK merKs nj weia;fïka;= 

lr we;' miqld,Skj nyqffi,sl ðùka njg mßKduh jQfha fï talffi,sl 

iQkHIaálfhda h' ir, m%d.akHIaál ffi,hlska wrUd mq¿,a rEmSh úúO;ajhla 

f.dvke.Sug we;s yelshdjg jvd jeä yelshdjlska mßKduh ùug jHQyd;aul f,i 

ixlS¾K iQkHIaál ffi,j,g ;sî we;'  m%:u iQkHIaálhka ìys ùfuka miq úYd, 

mrdihl talffi,sl Ôùkaf.a mßKduh isÿ úh'

thska talffi,sl iQkHIaálhkaf.a úúO;ajhla we;s ù we,a.S" Ydl" È,Sr yd i;=ka 

jeks nyqffi,sl wdldr mßKduh úh'

r;= we,a.djkag iudk" oekg okakd merKSu fm%dáiagdjkaf.a f*dis, jir ì,shk 

1'2la  muK merKs h'

iQkHIaálhkaf.a úúOdx.slrKh

j¾;udk i;a;aj jxY nyq;rh ìys ù we;af;a flaïî%h wjêfha uq,a ld,fha § h' 

fmdßf*rd" iafmdkaðka" ksvdßhd ^uqyqÿ weksfuks yd nkaOQka& iy fud,iald we;=¿;a 

fndfyda i;a;aj ldKav ìys jkafka miq-fm%dfgfrdafihsla wjêfha § h' DNA  

úYaf,aIKj,g wkqj  iafmdkaðka mßKduh ù we;af;a jir ñ,shk 700lg muK 

fmr § h' wf;%dfmdavdjkaf.a mQ¾jchka" fldavdgdjka yd fjk;a i;a;aj jxY ìysj 

we;af;a jir ñ,shk 670lg muK fmr § h' i;=ka mdßfNda.slhka f,i we,a.S fyda 

Ydl u; hemSu wdrïNh;a iu`. uq,a u wdydr odu wdrïN jQ w;r"  fndfyda i;a;aj 

ldKav ìys ùu" ls%hdldß wdydr cd,j, wdrïNh o úh' jir ñ,shk 500lg muK 

fmr È,Sr" Ydl" i;=ka fN!ñl .KdjdiSlrKh werö we;' fN!ñl .KdjdiSlrKh 

jQ Ydl c,h yd Lksc mßjykh i|yd ikd,  mgl o c,ydksh je<elaùu i|yd 

c,hg wmdr.uH báuh wdjrKhla o we;s lr .kakd ,È'  úYd,  Ydl ìysùu;a   

iu`.u   tajd l|" uq,a yd m;% f,i úfNaokh ùu weröu yd úúOdx.SlrKh ùu jir 

ñ,shk 40lg muK fmr isg isÿ úh' Ydl yd È,Sr fN!ñlj .KdjdiSlrKh jQfha 

tlaj tlsfkl  iu`. wka;¾ls%hd lsÍfuks' fN!ñlj Ôú;h wdrïN l< uq,au i;a;aj 

ldKavh wdf;%dafmdavdfjda  ^lDóyq yd ul=¿fjda&' oekg jir ñ,shk 365lg fmr ìys 

jQ uq,a u isjqmdjd (Tetrapods) mßKduh ù we;af;a lKaäl jr,a iys; (Lobed fi nned) 

u;aiHdf.ks' fjk;a m%hsfïgdjkaf.ka fjka ù udkj fm<m; wdrïN jQfha jir 

ñ,shk 6-7lg muK fmr isg h' udkj úfYaIfha  iïNjh jir 195"000lg fmr isÿ 

úh'

N+úoHd;aul l,am ^bfhdak& iy mßKdñl hq.

  l,am ^bfhdak& - fyaähka" wdlshka" fmdfgfrdafidhsla" *ekrfidhsla

  hq. -*ekrfidhsl bfhdakhg" fma,sfhdafidhsla" ófidafidhsla yd iSfkfidhsla 

f,i hq. ;=kla wh;a h'



78

w'fmd'i ^Wiia fm<& Ôj úoHdj iïm;a fmd;

1' fyaähka bfhdakh

   mDÓúfha Wm;

2' wdlshka bfhdakh

   mDÓú mDIaGfha wdÈ; u mdIdKh

   wdÈ;u ffi,j, fmdis, ^m%d.akHIaál& we;s ùu

   jdhqf.da,Sh Tlaiscka idkaøKh by< ke.Su wdrïN ùu

3'  fmdfgfrdafidhsla bfhdakh

   we,a.S úúO;ajh yd uDÿfoay iys; wmDIaGjxYS i;=ka we;s ùu

   iQkHIaál ffi,j, merKs;u fmdis,h we;s ùu

1' fma,sfhdafidhsl hq.h -palaeozoic 

  fndfyda i;a;aj jxYj, úúO;ajh YS>% jeä ùu

  lrÈh we,a.djka iq,n ùu

  úúO È,Sr" Ydl yd i;=kaf.a fN!ñl .KdjdiSlrKh

  ikd, Ydl úúOdx.SlrKh

  wiaÓl u;aiHhkaf.a úúOdx.SlrKh" uq,a u isjqmdjqka yd lDóka ìys ùu

  WNhÔùka m%uqL ùu

  ikd, Ydl iys; jkdka;r nyq, ùu

  m%:u îc Ydl ìys ùu

  Wr.hka ìys ùu yd úlsrKh 

  fndfyda j¾;udk lDñ ldKav ìys ùu

  fndfyda lrÈh yd fN!ñl Ôùkaf.a kIag ùu

  wdÈ ikd, Ydl úúOdx.SlrKh

2' ófidfidhsl hq.h

  fla;=Or Ydl ^újD; îcl& m%uqL ùu

  vhsfkdairhka mßKduh iy úlsrKh 

  laIsrmdhSkaf.a iïNjh 

  m%uqL Ydl f,i wLKavj u újD; îc Ydl mej;Su" vhsfkdairhka m%uqL ùu" nyq, 

ùu yd úúO;ajh we;s ùu

  imqIam Ydl ìys ùu yd úúOdx.SlrKh

  vhsfkdairhka we;=¿ fndfyda Ôù úfYaI kIag ùu

3' isfkdafidhsl hq.h

  laIsrmdhSka" mlaISka yd mrd.K ldrl lDókaf.a m%Odk  úlsrKh

  imqIam Ydlj, m%uqL ùu" by<hEu yd úlsrKh ;jÿrg;a isÿ ùu yd by< hEu'
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  fndfyda j¾;udk laISrmdhs f.da;% úlsrKh'

  fndfyda m%hsfïgd ldKavj, iïNjh" laIsrmdhSka yd imqIam Ydlj, úlsrKh 

;jÿrg;a isÿ ùu" wdÈ;u udkj mQ¾jchd ìys ùu'

  oaúmdo udkj mQ¾jchd ìys ùu'

  fydafuda .Kh ìys ùu' (Genus Homo)

mßKdujdo

§¾> ld,hla ;siafia mrïmrdfjka mrïmrdjg ^úlrKh ùï iys;j mrïmrd.; ùu& 

.ykhla ;=< isÿ jk m%fõKs ixhq;sfha fjkia ùula f,i mßKduh w¾: oelaúh 

yels h' fï i|yd j¾I ñ,shk .Kkla .;úh yels h' mßKdujdo lsysmhls'

  ,eudlajdoh

  vdúka-fjd,iajdoh ^iajdNdúl jrKjdoh&

  kj-vdúkajdoh

,eudlajdoh

1809 § ,eudla ;u l,ams;h m%isoaO lf<ah'  uQ,O¾u folla Ndú;fhka Tyq ;u 

l,ams;h meyeÈ,s lr we;'

1' jyrh yd wjyrh

2' mßÑ; ,laIK iïfm%aIKh

1' jyr yd wjyrh - foayhl ksrka;rfhka Ndú; lrkq ,nk  wjhj l%ufhka úYd,j 

yd Yla;su;aj jefvk w;r" Ndú; fkdlr isák úg tajd mßydkshg m;a fjhs'

Wod(- by<ska  msysá w;=j, fld< lvd lEug f., Èla lsÍu ksid fn,a, È.= ðrd*a 

we;s ùu'

2' mßÑ; ,laIK iïfm%aIKh - mßirfha wjYH;dj,g .e<fmk mßÈ  cSùyq ;u Ôú; 

ld,h ;=< § WÑ; wkqj¾;k we;s lr.ks;s' Tjqyq fï wkqj¾;k ;u m%cks;hkaag 

iïfm%aIKh lsÍfï yelshdj or;s' tksid cks;fhda  tu mßir ;=< jvd fyd|ska  

wkqj¾;sj Ôj;a fj;s' 

Wod (- wdydr .ekSu ioyd mrïmrd .Kkdjla ;siafia fn,a, È.= lsÍu ksid È.= 

fn,a,la  yd fmaYSuh f.,la ork j¾;udk ðrd*a mßKduh fõ'

vdúka-fjd,iajdoh (- ^iajdNdúl jrKjdoh&

mßirfha ixisoaêka folla vdúka úiska ksÍlaIKh lrk ,È'  Tyqf.a ksÍlaIK jkafka" 

.ykhl isák úfYaIhlg wh;a idudðlhka w;r"  m%fõKsl úúO;ajhla we;s nj yd 

ieu úfYaIhla u mßirhg ord.; yels m%udKhg jvd jeä cks;hka ìys lrk nj'

by; ksÍlaIK pd,aia vdúka úiska w¾:l:kh lrk ,È'
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.ykhl isák mßirhg WÑ; ,laIK ork Ôùkag"  tu mßirj, fkdkeiS meje;Sug 

yd m%ckkhg by< úNj;djla we;' Tjqyq wka whg jvd jeä cks;hka ixLHdjla ìys 

lr;s'

.ykhl meje;aug yd m%ckkhg ys;lr m%fNaok ksid mrïmrd lsysmhla Tiafia ta 

.ykh ;=< jdisodhl ,laIKj, jeä ùula isÿ fjhs'

meje;aug iy m%ckkhg jdisiy.; ,laIK iuyrla jkafka

  úf,damslhdf.ka fíÍu - wdrlaIdj

  fN!;sl ;;a;ajj,g Tfrd;a;= Èu" mSvdldß ;;a;ajj,g Tfrd;a;= Èu

   wdydr ,nd .ekSu

   frda.j,g m%;sfrdaO;dj

  ixfiapk iïNdú;dj

  ksmojk cks;hka ixLHdj

   iajdNdúl jrK l%shdj,sh

  wêckkh

  m%fNaokh

  ;r.h yd WÑf;dakak;sh'

   ys;lr ,laIK iajdNdúl jrKhg ,la ùu

   kj-vdúkajdoh

pd,aia vdúka f.a iajdNdúl jrKjdoh" Ôùkaf.a wdfõKSh meyeÈ,s lsÍu i|yd moku 

jQ fukav,Sh m%fõKsh yd .yk m%fõKsh ms<sn| oekqu wdÈfha ifudaOdkhla f,i kj-

vdúkajdoh ye|skaúh yels h' 

;lafidak Oqrdj,sfha úoHd;aul moku
 

lD;%su yd iajdNdúl j¾.SlrK l%u

fmdÿ .;s ,laIKj,g wkqj Ôùka ldKavj,g ieliSu j¾.SlrKhhs' j¾.SlrK 

úoHdj (Taxonomy) hkq Ôùka j¾.SlrKh" y÷kd .ekSu" kdulrKh yd úia;r lsrSu 

ms<sn| úoHd;aul wOHhkhhs' Ôùka Oqrdj,s wkqms<sfj<lg ieliSuo óg we;=¿;a h' 

j¾.SlrKfha wdldr folls'

1' lD;s%u j¾.SlrKh 

fuys § Ôùka ldKav lsÍu l,ska ;SrKh lrk ,o f;dard .;a taldnoaO ,laIK lSmhla 

u; mokï fõ'

  fï ,laIK f;dard .efkkqfha wOHhkfha myiqj i|yd jk w;r"  f;dard .;a 

ks¾Kdhl mokï lr .ksñka Ôúyq ldKavj,g fjka lrkq ,n;s' 
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  fuys § mßKdñl nkaOq;d fkdie,fla'

  fuh 18 jk Y;j¾Ihg m%:u Ndú; lr we;s tl u j¾.SlrK moaO;sh fõ'

   Ndú; lsÍu myiq h' ;j;a Ôù ldKav tl;= lr mq¿,a lsÍug yels h'

ksoiqka (- 

 OdkH j¾." úis;=re me<" T!IO Ydl" úI iys; Ydl f,i Ydl j¾. l< yels h' 

 mdo hq.,la" mdo hq., folla" mdo yhla" mdo wgla wdÈ jYfhka i;=ka j¾.  

 l< yels h'

2' iajdNdúl j¾.SlrKh 

 Ôùka w;r"  mj;sk i;H nkaOq;d mokï lr f.k Ôùka  ldKav lsÍuhs'

  jxY m%fõKsh ^úfYaIfha fyda úfYaIh wh;a lKavdhïj, mßKdñl b;sydih& u; 

mokï jQ mßKdñl ^iajdNdúl& nkaOq;d úoyd olajhs'  

  mßKduh ms<sn| wOHhkfhka miq ilia jQ j¾.SlrK moaO;s fõ'

  ,laIK .Kkdjla u; mokï fõ'

  Ndú; lrk ,laIK - Ôùkaf.a rEm úoHd;aul" jHQy úoHd;aul" ffi, úoHd;aul 

fyda DNA  fyda  RNA Niau wKq mss<sfj< jeks wKql Ôj úoHd;aul ,laIK fyda 

úh yels h'

    ksoiqka-n%fhda*hsgd" ,hsfld*hsgd" fgfrda*hsgd" ihslfvd*hsgd"      

         fldksf*frd*hsgd iy wekaf;d*hsgd hkdÈ f,i Ydl jxYj,g j¾.  

  l< yels h'

  ksvdßhd" ma,eáye,añka;ia hkdÈ f,i i;=ka  j¾. l< yelsh'

j¾.SlrKfha b;sydih

uq,ald,Sk j¾.SlrK moaO;s ish,a, ñksia Ndú;h wkqj ieliqKq lD;%su j¾.slrK 

moaO;s fõ' úoHd;aul mokulska Ôùka j¾.SlrKh l< m<uq ;eke;a;d jkafka 

weßiafgdag,a h' Tyq Ôùka Ydl yd i;=ka f,i j¾. lf<a h' i;a;ajfhda  ;jÿrg;a 

úúO ks¾Kdhl Tiafia tkï ixprK úê" m%ckk úê" r;= reêr ffi, we;s ke;s 

nj hkdÈ ,laIK wkqj j¾. lrkq ,enQy' weßiafgdag,af.a YsIHhl= jk ;sfhdam%eiagia 

úiska foay ú,dYh wkqj jDlaI" m÷re" me<Eá" f,i yd Ôjk ld,h wkqj taljd¾Isl" 

oaújd¾Isl" yd nyqjd¾Isl f,i Ydl j¾. lrk ,§' 

,sfkahiaf.a ld,h f;la úoHd{hka Ôùka kï lsÍu i|yd úúO l%u Ndú; lr we;' 

iaùvka cd;sl WoaNso úoHd{hl= jQ lefrd,ia ,sfkhia ̂ 1753& oaúmo kdulrKh y÷kajd 

ÿka w;r"  Tyq Ydl 6000la muK j¾.SlrK uÜgï jk  úfYaIh" .Kh" f.da;%h" yd 

j¾.h hk ;lafidak Oqrdj,shlg wkqj j¾. lr oelajQfha h'  imqIam Ydl j¾.SlrKfha 

§ Tyq mqIamhl wvx.= f¾Kq .Kk" lS, .Kk hkd§ ,laIK mokï lr .;af;a h' Tyq 

Ydl yd i;a;aj hk rdcOdks fol y÷kajd ÿkafka h'
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CIqø Ôùka fidhd .ekSfuka miq Ydl fyda i;=ka f,i j¾.SlrKh l< fkdyels Ôùka 

we;s nj úoHd{fhda  jgyd .;ay' fï .eg¨j úi|d .ekSu i|yd w¾kiaÜ fyal,a 

^Ernest Hackle) -  1866 § ;=kajk rdcOdkshla f,i fm%dáiagd y÷kajd §" fndfyda  cSùka 

ta hgf;a j¾.SlrKh lf<a h' jxYh hk ;lafidakh y÷kaajdÈu iy ;j;a fndfyda 

Ôùka j¾.SlrKh o Tyq úiska isÿ lrk ,È'

bf,lafg%dak wKaùlaIh fidhd .ekSfuka miq Ôj úoHd{hka úiska m%d.akHIaál yd 

iQkHIaál ffi, ixúOdk y÷kd .kakd ,È' frdnÜ tÉ' úfgl¾ 1969 § rdcOdks 

mfya j¾.SlrK moaO;sh y÷kajd ÿkafka h' tu rdcOdks my fudfkrd" fm%daáiagd" 

È,Sr" ma,dkafÜ yd weksud,shd h' Tyqf.a j¾.SlrKh ffi,Sh ixúOdkfha iajNdjh" 

talffi,sl fyda nyqffi,sl nj yd fmdaIK ú,dYh wdÈh u; mokï fõ'

vdúkaf.a mßKdujdoh yd Ôjfha talSh iïNjh ms<sn| u;h ms<s.ekSu;a iu`. mßKdñl 

nkaOq;d w¾:l:kh i|yd j¾.SlrK úoHd{fhda iajdNdúl moaO;s Ndú;hg fhduq jQy'  

wKql Ôj úoHdj ms<sn| kQ;k oekqu j¾Okh;a" mßKdñl nkaOq;d wOHhkh i|yd 

wKql l%ufõo fhdod .ekSu;a fya;=fjka wdÈ mrsKdufha È iuyr m%d.akHIaálhka 

w;r"  mej;s fjkialï Tjqka yd iQkHIaálhka w;r"  mej;s fjkialïj,g o jvd 

fndfyda fihska wêl nj ;yjqre úh'

fï wmyiq;d ksid wêrdcOdks ;=kl j¾.SlrK moaO;shla f;dard .ekSug j¾.SlrK 

úoHd{hka fhduq ù we;' fï fvdfïk fyj;a wêrdcOdks ;=k nelaàßhd" wdlshd yd 

bhqleßhd kï jk w;r"  tajd rdcOdksj,g jvd by<ska we;s ;lafidak uÜgï h' ld,a 

jqia úiska ^1977&  § wêrdcOdks ;=kl j¾.SlrK moaO;shla y÷kajd § we;'

fï Ôj mßKdñl ls%hdj,sfha  § nelaàßhd wfkl=;a Ôùkaf.ka wmirKh ùu ffcj 

b;sydifha isÿ jq m<uq m%Odk fNaaokh hs' nelaàßhd wêrdcOdkshg jvd hqleßhd yd 

wdlshd wêrdcOdks tlsfklg jvd;a ióm iïnkaO;d iys; h'

j¾;udk j¾.SlrK moaO;sh yd tys moku

j¾;udk j¾.SlrK moaO;sh m%Odk jYfhka mdol ù we;af;a wKql Ôj úoHdfõ YS>% 

ÈhqKqj iy Ôùkaf.a mßKdñl nkaOq;d ms<sn| we;s kj f;dr;=re u;hs' tkï(

  jeo.;a cdkj, DNAys Niau wKq ms<sfj< 

  uhsfgdfldkaä%hd yd yß;,jj, DNA ys Niau wKq ms<sfj< 

  rhsfndfidau RNAys Niau  wKq ms<sfj<

  iq,N fm%daàkaj, weuhsfkda wï, wKq ms<sfj<

  ffi,Sh ix>glj, wKql jHQyh 
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hk lreKq kùk j¾.SlrK moaO;sj, jeo.;a ks¾Kdhl f,i Ndú; fõ' flfia 

kuq;a fm%daáiagd rdcOdksh iajdNdúl ldKavhla fkdjkafka h' th úúO mßKdñl 

iïNjhka iys; Ôùkaf.ka iukaú; lD;%su ldKavhls' ffi,Sh ixúOdkhla ke;s 

ksid jhsria lsisu rdcOdkshlg wh;a fkdfõ' th o lD;s%u ldKavhla f,i i,lkq 

,efí' Tjqka ms<sn| fjku i,ld nef,a'

wêrdcOdksfha isg úfYaI olajd ;lafidakj, OQrdj,s wkql%uh 

;lafidak Oqrdj,sfha ´kE u uÜgul  j¾.SlrK tallhla ;lafidakhla f,i 

ye¢kafõ' iEu ;lafidakhlg u uÜgula yd kula we;'

 Wod(- Panthera hkq .K uÜgfï ;lafidakhhs'

       Mammalia hkq j¾.h uÜgfï ;lafidakhhs'

 

Oqrdj,s moaO;shl úúO ;lafidak uÜgï we;' ieu wêrdcOdkshla u rdcOdksj,g 

fnod we;' rdcOdks jxYj,g o" jxY j¾.j,g o hkdÈ f,i fnod ;sfí' fï ;lafidak 

kej; Wmfldgiaj,g fnÈh yels h' 

Wod(- Wmß j¾.h" Wm l=,h" Wm úfYaIh hkdÈ f,i h'

wêrdcOdksfha isg úfYaIh olajd hEfï § ;lafidakj, idudðlhka w;r"  we;s fmdÿ 

,laIK ixLHdj jeä fjhs' úfYaIfha isg wêrdcOdksh olajd hEfï § ;lafidakj, 

isák Ôùka ixLHdj jeä fjhs'

úfYaIh i|yd ffcj úoHd;aul w¾: oelaùu

úfYaIhla hkq iudk ,laIK fmdÿfõ ork" wka;¾ wNsckkfhka Ôù yd ire cks;hka 

ksmoúh yels Ôùka lKavdhuls' 

úfYaIh i|yd fjk;a w¾: oelaùï

  rEm úoHd;aul úfYaI ixl,amh - YÍr yevh iy fjk;a jHQy ,laIK jeks rEm 

úoHd;aul ks¾Kdhl Ndú; lr Ôj úfYaI fjka lr y÷kd .ekSu

fmdÿ ,laIK ixLHdj 

jeä fjhs

Domain   wêrdcOdksh

Kingdom  rdcOdksh

Phylum   jxYh

Class     j¾.h

Order     f.da;%h

Family    l=,h

Genus     .Kh

Species   úfYaIh

Ôùka ixLHdj 

jeä fjhs

fmdÿ ,laIK ixLHdj 

jeä fjhs

Ôùka ixLHdj 

jeä fjhs

Domain   wêrdcOdksh

Kingdom  rdcOdksh

Phylum   jxYh

Class     j¾.h

Order     f.da;%hOrder

Family    l=,h

Genus     .Kh

Species   úfYaIh
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  mßir úoHd;aul úfYaI ixl,amh - úfYaIhla mßir ksfla;kh iy úfYaIfha 

idudðlhka mßirfha Ôú iy wÔú ix>gl iu`. isÿ lrk wka;¾ ls%hd ish,af,a 

tl;=j i,ld n,ñka w¾: oelaùu

  jxY m%fõKsl úfYaI ixl,amh - fmdÿ mQ¾jchl=f.ka mej; tk taffllhkaf.a 

l=vd u lKavdhu úfYaIh f,i w¾: oelaùu

oaúmo kdulrKh

j¾.SlrKfha § Ôúka i|yd idudkH kï Ndú; lsÍu wjq,a iy.; ;;a;ajj,g fya;= 

fjhs' idudkH kï Ndú;fha § Ôúhdf.a i;H iajrEmh úia;r fkdfõ' 

Wod (-  fc,s *sIa - (Jelly fi sh)   -  ksvdrshdfjls

  fmdlsßiaid - (Cray  fi sh)   -  l%iafÜishdfjls

  ldjd  (Silver  fi sh)       -  lDñfhls

  ;drld ud¿jd  (Star fi sh)  -  tlhsfkdv¾fïgdfjls

  

tfuka u hï Ôúhl=  i|yd úúO NdId wkqj úúO kï Ndú; lsÍu o ksÍlaIKh 

l< yels h' lefrd,ia ,sfkahia ^1707-1778& fï úiska jHdl+,;d neyer lsÍu i|yd 

wka;¾cd;sl jYfhka ms<s.;a" Ôj úfYaI kï lsÍu i|yd jQ zoaúmo kdulrKZ l%uh 

fhdackd lrk ,È'

oaúmo kdulrKh wkqj Ôúhl=f.a ku fldgia follska hqla;h'  

m<uqj úfYaIh wh;a jk .Kfha ku ^.K kduh&

fojkqj .Kh ;=< wod< úfYaIhg  wkkH jQ iq¿ kduh

.K kduh idudkHfhka kdumohla jk w;r" iq¿ kduh hï iqúfYaI ,laIKhla 

úia;r jk úfYaIK mohls'

Wod(-  Homo sapiens

   Homo hkq ñksidhs

          sapiens hkq nqoaêu;a hkakhs'

ióm nkaOq;d iys; úfYaI tl u .K kduh ork kuq;a fjkia iq¿ kdu iys; h'

Wod(- Dipterocarpus zeylanicus yd Dipterocarpus grandifl orus. Dipterocarpus 

zelanicus hkq mshdm;a folla  ork M, iys;" YS% ,xldjg wdfõKsl hkakhs' 

Dipterocarpus grandifl orus  hkq mshdm;a folla ork M, iys;" úYd, mqIam iys; 

hkakhs'

oaúmo kdulrKh i|yd jQ wka;¾cd;sl  ixfla;(

  Ôj úoHd{hkA úiska kdulrKhg wod< kS;s yd ixfla; y÷kajd È we;'  fï 

ixfla; Ydl" i;=ka" È,Sr" nelaàrshd yd jhsri i|yd tlsfklska iq¿ jYfhka 

fjkia h'  bka iuyr jeo.;a kS;s lsysmhla my; oelafõ'
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  Ôj úfYaI follg tl u kduh ;sìh fkdyels h'

  iEu úfYaIhlg u .K kduhla yd iq¿ kduhla we;s w;r" fï kdu fol u tl;=j 

úfYaIfha kduh fyda úoHd;aul kduh idohs'

  kduh ,;ska yqrejla we;s jpk jk w;r" th frdauka wl=re Ndú;fhka ,súh hq;=h'

  w;awl=ßka ,shk úg háka bß we|sh hq;= jk w;r" uqøKh lrk úg we, wl=re 

(Italics) ,súh hq;= h' 

  .K kdufha uq,a wl=r bx.%Sis lemsg,a wl=rla úh hq;= w;r" úfYaIs; kduh bx.%Sis 

isïm,a wl=ßka ,súh hq;= h'

  úoHd;aul ld¾hj,  § kduh y÷kajd ÿka úoHd{hdf.a ku bx.%Sis lemsg,a wl=rlska 

flá lr oelaùulska fyda iïmQ¾K ku f,iska fyda kduh w.ska olajkq ,efí'  th 

,;ska wdldr jpkhla fkdfõ' Wod(- Cocos nucifera L., (L hkq Linnaeus)

  Wm úfYaI fyda m%fNao ye|skaùu i|yd f;jeks mohla fhdod.; yels h'  

    Wod(- Panthera pardus kotiya  ^YS% ,xld Èúhd&

iQÑ Ndú;h 

  Ôùka y÷kd .ekSug yd ldKav.; lsÍug iQÑ Ndú; fjhs'

  iQÑ mßKdñl nkaOq;d fy<s fkdlrhs

  iq,Nj Ndú; jkafka fofnÿï iQÑhhs'

     WodyrK lsysmhla my;  § we;'

ksoiqk 1' ldjd" iuk,hd" f.ueiaid" l=reñKshd

1'  mshdm;a iys; - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  ^2&

 mshdm;a rys; - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ̂ldjd&

2'  mshdm;a hq.,a folla iys; - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ̂3&

 mshdm;a hq.,a folla rys; - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''f.ueiaid

3'  Y=Kavdjla we; ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' iuk,hd

 Y=Kavdjla ke;' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   l=reñKshd

   ksoiqk 2- khd" .evú,d" f.ïnd" iuk,hd" uqyqÿ weksuks

 1' wÍh iuñ;sh iys; foayh -------- uqyqÿ weksuks

     wÍh iuñ;sh rys; foayh  --------^2&

 2' mdo iys; -------------------^3&

    mdo rys; --------------------^4&

 3' mshdm;a iys; --------------- iuk,hd

    mshdm;a rys; ----------------f.ïnd

 4' YÍrh fldrfmd;=j,ska wdjrKh ù ;sfnk ---------  khd

     YÍrh fldrfmd;=j,ska wdjrKh ù fkd;sfnk --------- .evú,d
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wêrdcOdksh

wêrdcOdks  ;=kls'  tajd kï(

    (a) nelaàßhd wêrdcOdksh

   tla rdcOdkshlska iukaú;hs' - nelaàßhd rdcOdksh

(b) wdlshd wêrdcOdksh

 tla rdcOdkshlska iukaú;hs' - wdlsnelaàÍhd rdcOdksh

(c) hqleÍhd wêrdcOdksh - rdcOdks y;rlska iukaú;hs 

  fm%dáiagd rdcOdksh

  È,Sr rdcOdksh

  ma,dkafÜ rdcOdksh

        weksud,shd rdcOdksh

nelaàßhd wêrdcOdksfha Ôùkaf.a úúO;ajh

nelaàßhd wêrdcOdksfha m%Odk ,dlaIKsl ,laIK(- 

  Tjqyq m%d.akHIaálfhda fj;s'

   talffi,sl h" .KdjdiS h" iQ;%slduh h'

  nyq;rh uhsfl%d óg¾ 0'5 isg 5 ;rñka hq;= fõ'

  idudkH jdiia:dk ^fN!ñl yd c,c& i|yd fyd|ska wkqj¾;kh ù we;'

   fndfyda whf.a ffi, ì;a;sj, fmmaáfvd.a,hsleka ix>glhla f,i mj;S'

  ffi, ì;a;sfha fmmaáfvd.a,hslEka mj;sk m%udKh wkqj Tjqka wdldr follg 

j¾. lr we;'

   .%Eï Ok ^Gram positive)

  .%Eï RK ^Gram negative)  f,i ldKav folls'  

  jeäfokl=f.a ffi, ì;a;sh wef,k iqÆ fmd,sielrhsv ia;rhlska fyda fm%daàk 

m%djrhlska wdjrKh ù we;' 

   Tjqkaf.ka fndfyda fofkla p,kh i|yd lYsld or;s'  ma,diau mg,hlska 

wdjrKh fkdùu;a" laIqø kd,sld 9+2 jHQyh f,i ke;s ùu;a ksid nelaàßhd 

lYsldj iQkHIaál lYsldfjka fjkia fõ'

  úúO fmdaIK ú,dY wkq.ukh lrhs' - iajhxfmdaIs" úYufmdaIs

  úúO mßjD;a;Sh wdldr orhs' wksjd¾h iajdhq" wksjd¾h ks¾jdhq" ffjl,amsl ks¾jdhq 

hkdÈ f,i

   iuyrekag khsg%cka ;sr lsÍfï yelshdj mj;S'  Wod(- Rhizobium  úfYaI" iuyr 

ihfkda nelaaàrshd

  oaúLKavkh u`.ska isÿ jk fõ.j;a m%ckkh yd iuyrekag ,sx.sl m%ckk l%uhla 

f,i ixhq.aukh isÿ l< yels h'
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   iuyr nelaàÍhdfjda nelaàßhd yß;m%o ^nelaàßfhda laf,darms,a& m%NdixYaf,aIl 

j¾Kl f,i Ndú; lr;s'

ihfkdanelaàßhdjkaf.a m%Odk ,dlaIKsl ,laIK

   m%d.akHIaálfhda h'

   m%NdixYaf,aIlfhda h'

  nyq;rh talffi,sl yd flaj, jk w;r" Tlaiscka ksmojhs'  tfy;a iuyre 

kdkqfldmqjlska jg jQ iQ;%sld fyda >Kdjdi ido;s'

  iuyrekag jdhqf.da,Sh khsg%cka ;sr lsrSfï yelshdj mj;S'

wdlshd wêrdcOdksfha m%Odk ,dlaIKsl ,CIK

  m%d.akHIaál yd talffi,sl fõ'

  ffi, ì;a;s fm%daàk yd fmd,sielrhsvj,ska ie§ we;s w;r" fmmaáfvd.a,hslEka 

wvx.= jkafka ke;'

  nyq;rh uhsfl%d ñg¾ 0'5-5 ;ru fõ'

  wdka;sl ,jKldó yd wdka;sl ;dmldñ wdldr wh;a h'

  uOHia: mßirj,o iuyr wdlsnelaàßhdfjda cSj;a fj;s' 

    Wod:-  óf;ka ckl nelaàßhd (Methanogens)

  iuyr úfYaI .jhka" fõhka yd fjk;a YdlNlaIlhkaf.a wdydr ud¾. ;=< ks¾jdhq 

;;a;aj hgf;a jdih lr;s'

hqleßhd wêrdcOdksfha ,dlaIKsl ,laIK 

   Tjqyq iQkHIaálfhda h'

  ;rñka úúO fõ'

  nyq;rh nyqffi,slfhda fj;s'

   jdiia:dk úúOhs'

  fmdaIKh úúOhs'

  nyq;rh iajdhq Ôùyq h'

  Tjqyq fndfyda fofkla ,sx.sl m%ckkh fmkaj;s' ^iuyr fm%dáiagdfjda w,sx.sl 

m%ckkh muKla isÿ lr;s&'
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j.=j 3'1 wêrdcOdks ;=fkys ixikaokh

,dlaIKsl ,laIK nelaàßhd wdlshd hqleßhd

1 ffi,Sh ixúOdkh m%d.akHIaál m%d.akHIaál iQkHIaál

2 ffi, ì;a;s ixHQ;sh fmmaáfvd - 

.a,hsleka
fm%daàk yd 

fmd,sielrhsv 

^fmmaáfvd.a,hsleka 

ke;&

fi,shQf,daia" 

fyñfi,shQf,daia" 

fmlaàka yd 

lhsáka

3 mg, ,smsv YdLkh fkdjQ 

yhsfv%dldnka

iuyr yhsfv%daldnka  

YdLkh ù we;'

YdLkh fkdjQ 

yhsfv%daldnka

4 cdk ixhq;sh

DNA iu`. neÿKq 

ysiafgdak

ke; iuyr úfYaIj, 

we;

we;

jl%dldr j¾K foay we; we; ke;

cdkj, bkafg%dak b;d l,d;=rlska 

we;

iuyr cdkj, we; fndfyda cdkj, 

we;

5   fm%daàk ixYaf,aIKh                                                                                           

RNA fmd,suf¾i tla wdldrhls fndfyda wdldr we; fndfyda  wdldr 

we;

fm%daàk ixYaf,aIKh 

i|yd wdrïNl 

weuhsfkda wï,

f*dauhs,a 

fu;sfhdkska

fu;sfhdkska fu;sfhdkska

6 m%;sÔjl i|yd 

ixfõÈ;dj 

(Streptomycin, 

Chloramphenicol.)

j¾Okh 

ksfIaOkh fõ

j¾Okh ksfIaOkh 

fkdfõ

j¾Okh 

ksfIaOkh 

fkdfõ

7 100 0C  jvd jeä 

WIaK;ajj, j¾Okh

ke; iuyr úfYaI 

j¾Okh fõ

ke;

8 jdiia:dk úúO jdiia:dk wdka;sl mßir 

;;a;aj ^.sksl÷" 

wdjdg$WKqÈh 

W,am;a$,jK j.=re 

wd§&

úúO jdiia:dk

9 WodyrK nelaàrshd" 

ihfkd nelaàrshd 

Nostoc 
Anabaena 
Escherichia coli, 
Salmenolla  typhi

wdls nelaàrshd( 

Methanococcus  
Halobacteria 
Thermococcus

fm%dáiagd"

È,Sr"  

Ydl" i;=ka 
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fm%daáiagd rdcOdksfha Ôùkaf.a úúO;ajh

fm%daáiagd rdcOdksfha ,dlaIKsl ,laIK

  nyq;rhla talffi,slfhda h'  .Kdjdis fyda nyqffi,sl úfYaI o olakg ,efí'

  th nyqjxYhsl ^tla mQ¾jchl=g jvd jeä .Kklska iïNjh ,nd we;& yd lD;%su 

j¾.SlrK lKavdhuls' 

  ñßÈfha" lrÈfha yd f;;a mfia jdih lr;s' iuyre iyÔú wdldr fj;s'

  tal ffi,sl" .Kdjdis yd nyqffi,sl fj;s'

  iuyre m%NdiajhxfmdaIs" iuyre úIufmdaIs o iuyre ñY% fmdaIs o fj;s' ̂m%NdiajhxfmdaIs 

yd úIufmdaIs fmdaIl l%u fol u ork&

Euglena 

  lrÈh yd ñßÈh jdiS h'

  talffi,sl h' ffi, ì;a;shla ke;' Púldjla we;'

  yß;,j we;'

  lYsld tlla fyda folla we;'

  wlaIs,m we;'

  ixfldapl rsla;l we;'

  lYsld tlla fyda folla .s,S mj;sk uähla tla wka;hl ;sfí'

Paramecium 
  ñßÈh jdiS h'

  ffi, ì;a;sh ke;' tfy;a Púldj we;' tal ffi,slhs

  ffi,h u;=msg mQ¾K jYfhka mlaIauj,ska jeiS we;'

  Tjqkag fo wdldrhl kHIaá we; - uyd kHIaáh yd 

laIqø kHIaáh'

  ixfldapl ßla;l yd wdydr ßla;l we;'

  fu!L we,shla we;'

Amoeba 

  c,c ^ñßÈh yd lrÈh& úfYaI ksoe,s jdiS fõ' wfkla 

wdldr mrfmdaIs fõ'

  ffi, ì;a;s ke;' tal ffi,sl h'

  ksYaÑ; yevhla ke;' 

  ixprKh iy wdydr .ekSu i|yd jHdcmdo idohs'

  wdydr ßla;l yd ixfldapl ßla;l we;'

Ulva 

  ufyalaISh ^mshú weiska ksÍlaIKh fõ&" lrÈhjdiSyq h'

  ffi, ì;a;s we;' 
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  nyqffi,sl ;,i" m;% jeks ;,hlg yd uq,a jeks wjq,a mdiqjlg" úfNaokh ù we;'   

  fld< meye;sh ^yß; we,a.s&'

Gelidium 

  lrÈh jdiS h'

  ffi, ì;a;s iys;hs

  wjq,amdiqj iys; nyqffi,sl ;,ils' 

  fld< meyehg yqre r;== j¾Kh ^r;= we,a.S& .kS'

Sargassum 

  lrÈh jdiS h'

  idfmalaIj úYd, iy ixlS¾Khs'

  nyqffi,sl ;,i Ydldldr h' th uq,a jeks wjq,a 

mdiqjlska" l|la jeks jDka;hlska yd m;% jeks 

;,hlska o hqla;h'

  nyqffi,sl jdhq msreKq n,anhl yeve;s 

W;ama,djl$bms,a,d   ;,ig wdOdrlhla  imhhs'

  T,sõ fld< mdáka fyda ÿUqre mdákhqla;h ^ÿTqre we,a.S& 

Diatoms 

  c,cjdiska h ^ñßÈh yd lrÈh&

  tal ffi, ùÿre wdldr ì;a;sh w;smsys; jk fldgia 

folllska hqla;hs ^is,sld iys;hs&'

  yevh yd mDIaGfha we;s i,l=Kq wkqj úYd, 

úúO;ajhla olajhs'

  rkajka ÿTqre meye;sh ^rkajka ÿUqre we,a.S&'
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Ydl rdcOdksfha Ôùkaf.a úúO;ajh

^Ydl rdcOdksfha m%Odk Ydl ldKav w;r" we;s mrsKdñl nkaOq;d&

rEmh 3(1 m%Odk Ydl ldKav w;r"  we;s mßKdñl nkaOq;d

ma,dkafÜ rdcOdksfha idudðlhka mrsKduh jqfha laf,dafrd*hsgd$yß; we,a.S 

lKavdhulskaa nj úYajdi flf¾' bka nyq;rh fN!ñl ÔùyQ h'  yß; we,a.S fN!ñl 

Ydlj, we;s m%Odk ,laIK fkdorhs' tkï îcdKqOdks u`.ska ksmojkq ,nk ì;a;s 

iys; îcdKq" nyqffi,sl ckaudKqOdks" mrdëk l,,h yd w.%ia: úNdcl oeÍu 

hkdÈhhs'  tajdfha mßKduh fN!ñl mßirhl isÿ úh' úia;D; ikd, mgl moaO;s 

msysàu fyda fkdmsysàu u; Ydl ldKav fjka lr y÷kd.; yels h' tu moku u; 

m%Odk Ydl ldKav folla we;' tajd kï ikd, Ydl yd úkd, Ydlhs'

                            Ydl ldKav

úkd, Ydl

^úia;D; mßjyk

moaO;s ke;&

Bryophytes
Pogonatum,
Anthoceros,
Marchantia

ikd, Ydl

^ixlS¾K ikd,   

       mgl moaO;s we;&

îc rys; ikd, Ydl

^ikd, mgl we;' tfy;a îc 

ksmojkafka ke;&' Wod(

(Lycophytes, Pterophytes)

îc Ydl

^ixlS¾K ikd, mgl we;'

îc ksmojhs'&

újD; îcl Ydl

^îc l=àr ;=< wka;¾.; ke;&

Conifers, Cycads

wdjD; îcl Ydl - 

^mqIamfhka iïNjh jQ 

l=àr ;=< îc we;&
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ma,dkafÜ rdcOdksfha úúOdx.SlrKh

  ikd, mgl rys; Ydl$úkd, Ydl

  jxYh - n%fhda*hsgd - mdis - Pogonatum 

  jxYh - fymfgd*hsgd - Martchantia 

  jxYh - wekaf;dfifrd*hsgd -  Anthoceros ^wxYdl&

  ikd, mgl ork îc rys; Ydl

  jxYh - ,hsfld*hsgd - Selaginella 

  jxYh - fgfrd*hsgd - Nephrolepis 

  ikd, mgl ork îc Ydl

  újD; îcl (Gymnosperms)

  jxYh -  ihslefvd*hsgd - Cycas úfYaI

  jxYh - fldksf*frd*hsgd - Pinus 

  jxYh - kSfgd*hsgd  - Gnetum 

   wdjD; îcl  - Angiosperms 

  jxYh - wekaf;d*hsgd ^ish¨imqIam Ydl &

úkd, Ydl

úúO Ydl lKavdhï tlsfklska fjka lr y÷kd .ekSu i|yd fhdod .kakd tla 

l%uhla jkafka  Ydl foayh mqrd c,h yd fmdaIl mrsjykh i|yd úia;D; ikd, 

mgl moaO;shla mj;shs o ke;a o hk nj i,ld ne,Suhs'  kQ;k Ydl ldKav nyq;rhl 

ixlS¾K ikd, Ydl moaO;shla we;s w;r" tajd ikd, Ydl jYfhka y÷kajkq ,efí'  

úfYaIKh jQ ikd, mgl moaO;shla ke;s Ydl úkd, Ydl f,i úia;r lrkq ,efí' 

úkd, Ydl n%fhda*hssgd f,i kï lrkq ,efí'

Wod(- Marchantia,  Pogonatum,   Anthoceros

n%fhda*hsgdjka i;=j ikd, Ydl fmkajk iuyr ,laIK mj;shs( tfy;a Ydl foayh 

i;H l|" uq,a yd m;% f,i úfNaokh ùu jeks ikd, Ydl i;= ,laIK fkdfmkaajhs'

n%fhda*hsgdys úúO;ajh

jxYh - fymfgd*hsgd - Marchantia ^wlaud Ydl&

jxYh - n%fhd*hsgd -  Pogonatum ^mdis&

jxYh - wekaf;dfifr*hsgd - Anthoceros. ^wx Ydl&

Bryophyta  jxYfha  ,laIK

Wod - mdis - Poganatum 

  úfYaIfhka f;;a" fN!ñl ia:dkj, yuq fjhs'

  tal.=K ckaudKq Ydlh m%uqLhs' th 

m%NdixYaf,aIKh isÿ lrk iajdëk  Ydlhls' 
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  ckaudKq Ydlh zm;%Z" zl|Z yd uq,dN f,i úfNaokh ù we;' tfy;a ikd, mgl 

rys; h'

  fjka fjkaj mj;sk  Pdhd yd mqx ckaudKq Ydl u; wKavdKqOdks yd Y=l%dKqOdks 

yg .ksshs' tksid fï ckaudKq Ydl oaú.DyS h'

  mqudx.s Ydlh ksmojk lYsldOr Y=l%dKq" ixfiapkh i|yd ;=kS c, mg, ;=<ska 

msyskd hhs' 

  <má ld,fha §  îcdKq Ydlh fld< meye;s h' m%NdixYaaf,aIKh isÿ lrhs' tfy;a 

tajdg iajdëkj Ôj;a úh fkdyels jk w;r" ckl ckaudKq Ydlhg iú ù fmdaIl 

yd c,h Pdhd ckaudKq Ydlfhka wjfYdaIKh lrhs'

  ish¨ ikd, Ydlj, yuq jk mQáld f,i y÷kajkq ,nk úfYaI isÿre wdldrhla 

îcdKq Ydlj, olakg we;'

  iuîcdKqlh'

mDÓúfha mj;sk Ydl úfYaI w;=ßka 93] la ikd, Ydl h' tajd ;jÿrg;a ldKav 

follg fnod we;'

1'     îc rys; ikd, Ydl

2'    îc Ydl

îc rys; ikd, Ydl

îc rys; ikd, Ydlj, îc yg .kafka ke;s w;r" îcdKq u`.ska m%pdrKh fõ' fï 

Ydl j¾. folls'

 1' ,hsfld*hssgd

 2' fgfrda*hsgd

fgfrda*hssgdfjda yd ,hsfld*hssgdfjda îc rys; Ydl h' tfy;a fgfrda*hsgdjka yd 

,hsfld*hsgdjkaf.a fmdÿ mQ¾jchdg jvd uE;ld,Sk fmdÿ mQ¾jchl= fgfrda*hsgd yd 

îc Ydlj,g we;' fvfjdakSh yd ldfndksf*ria wjêj, Ydl mßKduh isÿ jQ njg 

idlaIs fmdis, u`.ska yd Ôjudk îc rys; ikd, Ydl u`.ska fmkakqï flf¾' ikd, 

Ydlj, mQ¾jchka i;=j kQ;k ikd, Ydlj,ska jHQ;amkak ,laIK olakg ,efí'  

flfia fj;;a uq,a yd iuyr fjk;a wkqj¾;k tajd i;= fkdfõ'

tlu ;rfï ckaudKq Ydl yd îcdKq Ydl ikd, Ydlj, mQ¾jchka i;=j ;snqK njg 

idlaIs fmdis, u`.ska iemfha' tfy;a Ôjudk ikd, Ydlj, îcdKq Ydl mrïmrdj 

ckaudKqYdl mrïmrdjg jvd úYd, jk w;r" jvd ixlS¾K o fõ'  WodyrKhla f,i( 

ójk Ydlj," m;% iys; Ydlh îcdKq Ydlhhs'
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îc fkdork ikd, Ydlj, jeo.;a ,laIK 

1' ffY,u yd *af,dahu Tiafia øjH mßjykh 

ffY,u yd *af,dahu f,i ikd, mgl foj¾.hls' ffY,u" jdyldN ;ka;= yd 

uDÿia;r ffi,j,ska iukaú;hs( c,h yd Lksc mßjykh isÿ lrhs' 

jdyldN yd ffY,óh ;ka;=j,  ffi, ì;a;s ,s.akska hk nyq wjhúlfhka Yla;su;a 

ù we;'  fï mgl" Ydlj,g Wig jeãug wjia:dj i,iajhs' fïu`.ska m%NdixYaf,aIKh 

i|yd jeä wdf,dal m%udKhla ,nd .ekSug Ydlj,g yelshdjla ,eî we;' Bg wu;rj 

îcdKq myiqfjka jHdma; lsÍug o fuh odhl fõ'

*af,dahu - kd< f,i ixúOdkh jQ ffi, ork mglhls' fï mglh u`.ska iSks j¾." 

weuhsfkda wï, yd wfkl=;a ldnksl ksIaamdok Ydlfha úúO fldgia fj; fnod yßhs'  

2' uq,aj, mßKduh

uq,a hkq c,h yd Lksc mfika wjfYdaIKh lrk yd m%frday moaO;sh Wiska j¾Okh 

ùug wjia:dj i,iñka Ydl mig iú lr ;nk wjhjh fjhs' n%fhd*hsgdjka ys 

;snqKq uQ,dN uq,a u`.ska m%;sia:dmkh ù we;' 

f*dis, f,i ixrlaIKh ù we;s wdÈ ikd, Ydl l|kaj, mgl ieleiau j¾;udk 

Ydl uq,aj, mgl ieleiaug iudkh'

3' m;%j, mßKduh 

Ydlj, wdldr foll m;% we;' ta CIqø m;%  yd uyd m;% jYfhks' laIqø m;% ;ks kdráhla 

ork" m%udKfhka l=vd tajd jk w;r" uyd m;% úYd," me;,s" w;= fnÿKq" kdrá iys; 

tajd h' w;= fnÿKq ikd, mgl iys; m;% ^uyd m;%& ld¾hlaIu m%NdixYaf,aIKhla 

i|yd wjYH mDIaÁh j¾.M,h jeä lr fohss'

îcdKqm;% yd ìcdKqj, m%fNaok

ìcdKqOdks ±Íug úlrKh jQ m;% îcdKqm;% kï fõ' fndfyda îc rys; ikd, Ydl  

úfYaI tla j¾.hl îcdKq  ksmojk tla j¾.hl îcdKqOdksj,ska iukaú; neúka th 

iuîcdKql;dj f,i y÷kajkq ,efí'

iuyr Ydl úfYaI foj¾.hl îcdKqOdks" CIqø îcdKq yd uydîcdKq f,i foj¾.hl  

îcdKq ksmojk neúka tu ;;a;ajh úIu îcdKql;dj f,i y÷kajkq ,efí'  uyd 

îcdKq Pdhd ckaudKq Ydlh njg;a" CIqø îcdKq mqx ckaudKq Ydlh njg;a úlikh 

fjhs'
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jxYh - ,hsfld*hsgd

  ,hsfld*hsgdjka fN!ñljdiSka jk w;r" " iuyr Ydl u; wmsYdl f,i jefvhs' 

  m%uqL Ydlh îcdKq Ydlh fõ' 

  tajd Rcq l|ka yd fmdf<dfõ je;sÍ jefvk l|ka 

orhs'

  Rcq lf|ys l=vd m;% we;

  fmdf<dfõ je;sÍ jefvk l|" fofnÿï f,i 

fnfok uq,a ksmojhs'

  fï Ydl ixfla;= orhs' fndfyda .od mdisj, yd 

Y=lS mdisj, îcdKq m;% talrdYS ù .od yev;s 

ixfla;= ksmojd we;'

  iuîcdKql fyda úIuîcdKql h'

  Y=lS mdis (Spike mosses) idudkHfhka idfmalaI 

f,i l=vd jk w;r"  fndfyda úg ;sriaj j¾Okh 

fõ'

  .od mdis (Club Mosses) ish,a,  iuîcdKql h'

      Wod (- Lycopodium 

  Y=ls mdis (Spike mosses) úfYaI ish,a, úIu 

îcdKql h' Wod(-  Selaginella 

iuyr úfYaIj, l=vd ckaudKq Ydlh mi u; Ôj;a 

jk w;r" m%NdixYaf,aIKh lrhs' wfkla úfYaI mi hg Ôj;a fjhs' iyÔù È,Sr u`.ska 

fmdaIKh ,nhs'

jxYh - fgfrd*hsgd

fndfyda îcdKq Ydl N+.; rhsfidau orhs ^N+.; l|ls&'

rhsfidauh fl<jßka m;%  ^fronds) ksmofjhs" 

nyq;rhla ixhqla; m;% j, m;%;, w;sYhska u úÉfþokh ù we;s w;r" msydgq wdldr h'

ish¨ úfYaI iuîcdKql jk w;r"  tajd oaú,sx.sl ckaudKq Ydl njg úlikh fõ'

îcdKqYdlh m%uqLhs'  

Wod(-  Nephrolepis

îc Ydl

îc iys; ikd, Ydl îc Ydl kï fõ'  Ôjudk Ydl úfYaI w;r"  nyq;rh fï Ydl 

u`.ska ksfhdackh flf¾'  îc mßK;shg m;a ùu i|yd jeiqKqq  l=àrhla iys; nj fyda 

rys; nj mokï lr f.k îc Ydl ldKav follg fnokq ,efí'

 1'  újD; îcl

 2'  wdjD; îcl

újD; îc Ydl" k.ak îc Ydl kï jk w;r" " tajdfha îc l=àr ;=< jeiSs fkdmj;S' 
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ish¨ imqIam Ydl wdjD; îcl ^îc Ydl& ldKavhg wh;a 

fõ' wdjD; îcl Ydlj, îc" äïnfldaI kue;s l=àr ;=< 

úlikh fjhs'  äïnfldaI mqIamh ;=<ska iïNjh ,nd M, 

njg mßK; fjhs'

îc Ydlj, jeo.;a ,laIK
1' îc ksIamdokh

îc iukaú; ù we;af;a l,,h yd N%EKfmdaIfhks' l,,hg wdydr iemfhkafka 

N%EKfmdaIh u.skss' îcdjrK f,i ye¢kafjk wdrlaIl wdjrKj,ska N%EKfmdaIh 

wdjrKh ù mj;S' îc mßK; jQ úg úúO jHdma;s l%u wdOdrfhka tajd úisr hhs' 

j¾;udkfha f.dvìu mßirfha úYd, úúO;ajhlg ysñlï lshk" m%uqL ksIamdolhka 

njg m;a ùu i|yd fya;= jk îc Ydlj, olakg ,efnk uQ,sl wkqj¾;kh f,i îc 

ye|skaúh yels h'

 

2' CISK jQ ckaudKq Ydlh

ikd, Ydlj,ska îcYdl mßKduhg u. i,iñka ckaudKq Ydlh laISK ùfï mßKdñl 

m%jK;dj fkdlvjd isÿ úh' îc iys; ikd, Ydlj, ckaudKq Ydlh mshú weig 

fkdfmfka' tajd fndfyda ÿrg wkaùlaISh fõ' îcdKqj,ska yg .;a l=vd ckaudKq Ydlh  

îcdKq Ydlfha jQ îcdKqOdksh ;=< u /£ mj;s' fï ksid mdßißl wd;;s ;;a;ajj,ska 

ckaudKq Ydlh wdrlaId fõ' îcdKq Ydlfha f;;a m%ckl mgl u`.ska ckaudKq Ydlh 

úh<Sfuka yd mdrcïnq, lsrKj,ska wdrlaId lrhs' fï iïnkaO;dj u`.ska mrdëk 

ckaudKq Ydlhg îcdKq Ydlfhka fmdaIl ,nd .ekSug yelshdj i,id § we;'

3'  úIuîcdKql;dj

îc Ydl úIuîcdKqlhs ^CIqø yd uyd îcdKq ksmojhs&' iEu uyd îcdKqOdkshl u ;ks 

lD;Huh uyd îcdKqjla o" iEu CIqø îcdKqOdkshl u CIqø îcdKq úYd, ixLHdjla o 

wka;¾.; h'

4' äïn yd wKav ksmoùu

uydîcdKqOdksh" ckl îcdKqYdlh ;=<u r|jd .ekSu îc Ydlj, wkkH ,laIKhls' 

uydìcdKqOdksh wdrlaId lrk ,nk îcdKq Ydl mgl ia;rh äïndjrK f,i 

y÷kajkq  ,nhs'

uydîcdKqOdksh" uydîcdKqj yd wdjrK mg, hk ish,a, tlaj ie,l+ úg th  äïnh 

f,i ye|skafõ'  iEu äïnhl u uydîcdKqfjka ksmofjk Pdhd ckaudKq Ydlh yd 

ta ;=< wvx.= wKav tlla fyda lsysmhla wka;¾.; fõ'

5' mrd. yd Y=l%dKq ksmoùu
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CIqø îcdKq mrd. lKsld njg úlikh fõ' tys mrd. ì;a;sfhka jg lr .;a mqx 

ckaudKq Ydl wka;¾.; fõ' iafmdfrdfmd,skska kue;s nyq wjhúlfhka >k jQ 

ì;a;s ksid mrd.Kfha § mrd. lKsld wdrlaId fjhs'  mrd. lKsldj m%frdayKh jk 

úg úlikh jk mrd. kd<h u`.ska wKavmh ;=< wvx.= Pdhd ckaudKq Ydlh ;=<g 

Y=l%dKq ^mqx ckaudKq& ksoyia lrhs' 

      

mrd. lKsldj ;=<" Y=l%dKq ksmojk mqx ckaudKq Ydlh wvx.= h' Y=l%dKq Rcqj u mrd. 

kd<h Tiafia mßjykh jk ksid îc Ydlj, Y=l%Kqj,g p,Ndjhla wjYH fkdfõ' 

tfy;a iuyr újD; îcl Ydl (Gymnoseperms) lYsldOr Y=l%dKq ±Ífï mqrd;k 

,laIKh iys; h' ish¨ wdjD; îcl Ydl yd fndfyda újD; ìcl Ydl Y=l%dKq lYsld 

fkdorhs'

jxYh - kSfgd*hsgd -  Gnetophyta

Wod(- Gnetum

ffi,ufha jdyskS ork tl u  újD; îcl wdldrh fuh fõ' 

fïjdfha m;% imqIam Ydl m;% jeks fmkqula .kS'  tajdfha îch 

o wdjD; îcl M,hla jeks fmkqula Wiq,hs'

jxYh - ihslfvd*hsgd - Cycadophyta

  ;d, j¾.hg wh;a Ydl m;%j,g iudk fmkqula we;s m;% 

yd úYd, fla;= we;'

  îc rys; ikd, Ydlj,g iudk f,i lYsldOr Y=l%dKq 

Tjqka i;= h'  

      Wod( Cycas 

  
jxYh - fldksf*frd*hsgd - Coniferophyta

   Wod( Pinus 

  frâjqâ yd ihsm%ia jeks úYd, Ydl we;=¿;a fõ'

  fjkaj mj;sk fla;=j, îcdKq wdldr folla ksmojhs'

jxYh - wekaf;d*hsgd -Anthophyta

  mqIam ksmoùu

  f¾Kqj, mrd. lKsld njg úlikh jk CIqø îcdKq ksmojhs' mrd. lKsldj, 

mqxckaudKq  wka;¾.; h' 

  wKavm ;=< uyd îcdKq ksmojhs' fï uyd îcdKq PdhdckaudKq Ydlh$l,, fldaIh 

ksmojhs'

  îc wKavm ;=< msysghs'
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  M, ksIamdokh - M, ;=< îc wdrlaIdldß f,i msysgk w;r" M,h îc jHdma;shg o 

Wmldß fõ'   fuh  wekaf;d*hsgd jxYfha wkkH ,laIKhls' o¾YSh jYfhka M,h 

;=< ixfiaÑ; äïnh yd mqIamfha iuyr wm%m;k fldgia iys; fõ'  ixfiapkh isÿ 

ùfuka miq äïnfldaIfha ì;a;sh >klï jk w;r" M,h njg j¾Okh fõ'   äïn 

îc njg úlikh fõ'  M,h u`.ska iqma; îc wdrlaId lrk w;r" îc jHdma;shg 

wdOdr lrhs'

wdjD; îcl úúO;ajh

l,,fha we;s îc m;% ixLHdj wkqj imqIam Ydl ldKav follg fnod we;'

 1' taal îcm;S% - tla îc m;%hla iys; l,,h

 2' oaú îcm;S% - îc m;% folla iys; l,,h

                                                                                                                   

talîc m;%s yd oaúîc m;%s ,laIK

                   

Class – Monocotyledoneae Class – Dicotyledoneae

l,,h îc m;% tlla orhs l,,h îc m;% folla orhs

;ka;=uh uQ, moaO;sh uqÿka uq,a moaO;sh

m;%j, iudka;r kdrá úkHdih m;%j, cd,dN kdrá úkHdih

;%s-wxl mqIam p;=¾wxl yd mxpdxl mqIam

mqIamfha mrsmqIamh we;' ^uKsm;% 

yd o< m;% fjka lr y÷kd .; 

fkdyels h&'

mqIamfha uKsm;% yd o< m;% 

meyeÈ,sj fjkalr y÷kd.; yels 

h'

mrd. lKsldj tla újrhla iys;hs mrd. lKsldj újr ;=kla iys;hs

lf|a ikd, l,dm úisÍ we;s w;r"  

ikd, l,dm ;=< leïìhu ke;'

Wod(- ;DK" fmd,a" ù

lf|a ikd, l,dm j,dhdldrj we;s 

w;r"  tajd ;=< leïìhu iys;h

Wod(- frdai" jo" cucurbita  Ydl
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rdcOdksh - *ka.S$È,Sr
È,Sr$ *ka.S rdcOksfha Ôùkaf.a úúO;ajh 

È,Sr$ *ka.S rdcOksfha ,dlaIKsl ,laIK

  iQkHIaál h'

  ffi, ì;a;s Yla;su;a kuHYS,s fmd,sielrhsvhla jk lhsákaj,ska iE§we;'

  Tjqka wjfYdaIl" úIu fmdaISkah' ixlS¾K wKq ir, wkq njg ì| fy<k nysiaffi,Sh 

tkaihsu Y%djh lrhs'

  úúO úfYaI úfhdaclhka" mrfmdaISka yd wfkdakHdOdr ix.ï f,i Ôj;a fjhs'

  iq¿ ixLHdjla tal ffi,sl h' wfkla úfYaI nyqffi,sl iQ;s%ld (hyphae) ksmojhs'

  iQ;s%ldj, wdjdr mej;sh yels h' wdjdr$ yria ì;a;s u`.ska iQ;s%ld ffi,j,g fn§ 

we;'

  uhsfgdfldkaä%hd" rhsfndfidau kHIaá jeks bkaøshsldj, p,khg bv fok isÿre 

wdjdrj, msysghs'  

  wdjdr rys; tajd ixffi,sl È,Sr kï fõ  ^kHIaá rdYshla iys; h&'

  È,Sr iQ;s%ld u`.ska È,Sr cd,hla idohs'

  iuyr È,Sr fYdaIl orhs ^úksú§ug yd Ydl yd È,Sr w;r"  øjH yqjudrejg fyda 

øjH wjfYdaIkhg&

  nyqffi,sl  È,Sr È,Sr cd,hla ^w;= fnÿkq È,Sr iQ;s%ld cd,hla jk fuh fmdaIl  

wjfYdaIKhg yev.eiS we;& idohs'

  ,sx.sl yd w,sx.sl m%ckkh fmkajhs'

  îcdKq ksmojhs'

jxYh - Chytridiomycota ys ,dlaIKsl ,laIK 

Wod- Chytridium 
  c,c fyda fN!ñl fõ'

  we;eï wdldr uDf;damÔù yd wfkla wdldr mrfmdaIS fõ' 

  talffi,sl fyda nyqffi,sl fõ' nyq ffi,sl jQ úg ixffi,slhs'

  lYsldOdr p, îcdKq ksmojhs'

  ffi, ì;a;s lhsákaj,ska iE§we;'

  iuyreka È,Sr iQ;s%ldj,ska .Kdjdi idok w;r" iuyre f.da,dldr ;ks ffi, 

f,i mj;shs'

jxYh - Zygomycota ys  ,dlaIKsl ,laIK 

Wod(- Mucor,  Rhizopus 

  fndfyda Ôùka uDf;damÔùka jk w;r"  iuyre mrfmdaIS fyda iyfNdaÔ fõ'

  È,Sr cd,h ixffi,sl yd ksrdjdr w;r"  m%ckl ffi, iEfok ia:dkj, muKla 

wdjdr we;s fõ'
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  w,sx.sl m%ckkh - m%fõKslj iudk tal.=K îcdKq ksmojk îcdKqOdks ksmojhs' 

tajd ;=< wka;¾ckHj o îcdKq ksmojhs'

  ,sx.sl m%ckkh - kHIaáfhda.h yd ma,diaufhda.h u`.ska iEfok oDV jHQyla jk 

ixfhda.dKqj ksmofõ' ixfhda.dKqj wys;lr mßir ;;a;ajj,g m%;sfrdaê fõ'

  ixfhda.dKqj úh<Su yd wêl iS;,g $ñÈug Tfrd;a;= fok nyqkHIaál jHQyhls'

  ixfhda.dKqj wys;lr ld,.=Ksl ;;a;ajj, § mßjD;a;Sh jYfhka ksIals%h fõ'

  mßir ;;a;aj ys;lr jk úg ixfhda.dKqj m%fõKslj fjkia tal.=K îcdKq 

ksmojhs'

jxYh - Ascomycota ys ,laIK 

Wod(-  Aspergillus, Saccharomyces, Penicillium

  lrÈh" ñßÈh fyda fN!ñl 

  mrfmdaIS fyda iyÔù fõ'

  fndfyda wdldr úfhdaclfhda h'

  tal ffi,sl fyda iQ;%sldldr" nyqffi,sl fõ'

  w,sx.sl m%ckkfha § úfYaIs; È,Sr iQ;s%ld j¾.hla jk fldksäOr fl<jr 

fldksähd ksmojhs ^odu fyda fmdl=re f,i we;s jk nys¾ckH îcdKq&'

  ,sx.sl m%ckkfha § ,sx.slj úfNaÈ; ckaudKqOdks yd ùu iy uähla jeks jHQyhla 

jk wiali iE§u isÿ fõ'

  wiali ;=< wial îcdKq ksmojhs' idudkHfhka wiali ;=< wial îcdKq 8la we;'

  fndfyda wiaflduhsfldgdjka  úiska wiali iys; wialM, ksmojhs'

jxYh - Basidiomycota ys ,laIK 

Wod'- Agaricus,  fnda, y;=" rdlal y;=

  fN!ñl h' 

  m%Odk jYfhka úfhdaclhka iy iuyre iyÔù fõ'

  wdjdr iys; iQ;s%lduh" oaúkHIaál 

  È,Sr cd,h Ôjk pl%fha m%uqL fõ'

  ,sx.sl m%ckkfha § neisäM, hk M,djrK ksmojhs' 

  neisä M,fha ;e,s u; neisä îcdKq ksmojhs'

  neisä îcdKq nys¾ckHhs'
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weksud,shd rdcOdksfha Ôùkaf.a úúO;ajh

weksud,shd rdcOdksfha ,dlaIKsl ,laIK 

  nyqffi,sl h'

  úIufmdaIs iqkHIaálfhda h - Tjqyq wdydr wê.%yKh lrk w;r"  tkaihsu 

wdOdrfhka tajd ÔrKh lr;s'

  ffi, ixúOdkh ù mgl iefohs'

  jeä fofkla ,sx.sl m%ckkh isÿ  lr;s'

  iuyreka wßh iuñ;sh o iuyre oaúmd¾Yaúl iuñ;sh o fmkaj;s'

jxYh - ksvdßhd (Phylum - Cnidaria)

    tla tla WodyrKj, ,dlaIKsl ,laIK wjYH ke;'

   Wod(- uqyqÿu," f,dähd" fldr,a" Obelia, Hydra

Obelia

f,dähd Hydra

fldr,a nqyqndjd
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  ñßÈh jdis úfYaI lSmhla yer" jeäfofkla u lrÈh jdiS fõ' iuyreka ufyaalaIShhs' 

  ir, ixúOdkhla fmkajhs' oaúm%ia;ßlfhda h" kSvdßhdjkaf.a foay ì;a;sh ia;r 

follska iE§ we;s w;r"  ndysrj nysYap¾uh yd wNHka;ßlj wka;Yap¾uh we;' 

tu ia;r fol w;r"  wffi,Sh uOHYaf,aIhla we;'

  wdudY jdyskS l=yrh kue;s u,a,la jeks uOH  Ô¾K l=àrhla we;' th 

wka;Yap¾ufhka wdia;rKh ù we;s w;r" ;ks isÿrlska ̂ uqLh& ndysrhg újD; fjhs'

  fuvqid yd nqyqnd hk foay wdldr folla iys; h'  wÍh iuñ;sh fmkajhs' nqyqndjka 

is,skavdrdldr jk w;r" wmfu!L fl<jßka  Wmia;rhlg we,S jdih lrhs' uqLh 

jgd .%dysld orhs'

  fuvqid wdldrh uqLh WoÍhj we;s me;,s nqyqndjka jeks ks±,s jdiSyQ h'

  iuyr kSvdßhdfjda nqyqnd wdldrfhka muKla o iuyre fuvqid wdldrfhka 

muKla o yuq fj;s' wfkl=;a ksvdßhdfjda ;u Ôjk pl%h ;=< fuvqid yd nqyqnd 

hk fowdldrfhka u mj;s'

  wdrlaIdjg yd f.dÿre w,a,d .ekSug wdOdr lrk .%dysld" oxYl fldaIaGj,ska 

ikakoaOj mj;shs'

   oxYl ffi,j, úÈh yels ;ka;=jla (stinging thread) we;'

jxYh - ma,eáye,añka;ia

Phylum – Platyhelminthes

   tla tla WodyrKj, ,dlaIKsl ,laIK wjYH ke;'

Wod( Planaria, Taenia, Fasciola

  fmdÿfõ me;,s mKqjka f,i y÷kajkq ,efí'

  Tjqyq ks±,sjdis (Planaria) fyda mrfmdaIs ^me;e,af,da yd má mKqfjda h&'  

  lrÈh" ñßÈh yd f;; fN!ñl jdiia:dkj, Ôj;a fj;s'

  YÍrh mDIafGdaoÍhj me;,s h' iuyrekag i;H LKavkhla ke;s w;r"  má yeve;s 

foay or;s'

  Tjqka nysYap¾uh" wka;Yap¾uh yd uOHp¾uh hk p¾u ;=fkka ieÈ ;s%mia;ßlhka 

jk w;r"  YS¾IKh ms<sn| i,l=Kq we;s kuq;a meyeÈ,s ke;'

  foay l=yr" mrsjyk" Yajik yd lxld, moaO;s ke;' jdhq yqjudrej YÍr ì;a;sh 

yryd ir, úirKh u`.ska isÿ fõ'

Planaria,                             Fasciola                                                      Taenia
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jg mKqjd                      fldl= mKqjd            lsrs mKqjd

  ksoe,sjdiSkaf.a ixfõ§ bkaøshka we;' ysfia wCIs ,m msysghs'

  u| jYfhka ixlS¾K iakdhq yd ixfõol moaO;shla uq,ska u yuq jkafka fï jxYfha 

h' mQ¾j .ex.a,shd hq.,la iy wkajdhdu iakdhq /yeka folla uOH iakdhq moaO;shg 

wh;a h'

  nysiai%djh i|yd fjk u wjhj uq,ska u yuq jkafka fudjqkaf.a h' khssg%ckSh 

nysiai%dùh moaO;sh m%dlajDlalsldj,ska iukaú; h'  isÆn,an kï mlaIauOr jHQyhla 

iys; kd,sldcd,hla fuhg wh;a fõ' fïjd wdi%e;s ;=<s;;dj mj;ajd .ekSug 

Ndú; lrhs'

  uqLh muKla iys;" .=ohla rys; wiïmQ¾K ÔrK moaO;shla we;' wdydr ÔrKh 

i|yd YdLkh jQ wdudYjdyskS l=yrhla we;' iuyrekag ìys;,kh l< yels 

.%iKssldjla we;'

  ksoe,sjdiSkag ixprKh i|yd wdOdr jk mlaIau we;'  

  mqk¾j¾Okh u`.ska iuyre w,sx.sl m%ckkh isÿ lr;s' ish¨fok u oaú,sx.sl h' 

^má mKqjd yer&' wfkla idudðlhka mrixfiapkh isÿ lrk w;r"  th wNHka;rj 

isÿ fõ'  mrfmdaIs wdldrj, úúO lSg wjê we;' ks±,sjdiSyq lSg wjê rys;j 

úlikh fj;s'

jxYh - fkufgdavd  

Phylum – Nematoda

 tla tla WodyrKj, ,dlaIKsl ,laIK wjYH ke;'

 Wod(-  jg mKqjd" fldl= mKqjd"  lsß mKqjd 

  jeä fofkla lrÈfha ksoe,sjdiSka h'  ál fofkla ñrsÈfha jdis yd f;;a mfia 

jdih lr;s' we;efula i;=ka yd Ydl ;=< mrfmdaIsj jdih lrhs'

  oaúmd¾Yaúl iuñ;sl" ;%smia;ßl jHdc iSf,dañlfhda h'  fofl<jßka isyska ù hk 

is,skavrdldr foayhka h' wkaùlaISh isg ufyalaISh f;la foay m%udKh fjkia jk 

iqÆh' meyeÈ,s YS¾IKhla fyda LKavkhla fkdfmkajhs' foayfha mQ¾j fl<jr 

ixfõÈ msáld we;' foayh oDV WÉp¾uhlska wdjrKh ú we;s w;r" yej ye,Su isÿ 

lrhs' 

  reêr ixirK ydYajik moaO;s ke;' foay ì;a;sh yryd ir, úirKfhka jdhq 

yqjudrej isÿ lr .ks' wdydr ud¾.hla we;'
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  foay ì;a;sfha wkajdhdu fmaYs muKla we;' úfYaIs; ixprK jHQy ke;s w;r"  foay 

ì;a;sfha wkajdhdu fmaYs ixprKhg wdOdr lrhs'

  ,sx.sl m%ckkh wNHka;r ixfiapkfhka isÿ fõ' .eyekq yd msßñ i;a;= fj;s'  

.eyekq i;a;=  m%udKfhka úYd, h'

jxYh  - weks,Ssvd

Phylum  Annelida

tla tla WodyrKj, ,dlaIKsl ,laIK wjYH ke;'

Wod(-  .evú,d" l+ve,a,d" jerye,s mKqjd

                         .evú,d                                 l+ve,a,d

  lrÈh" ñßÈh yd f;;a fN!ñl mrsirj, jdih lrhs'

  LKavkh jQ is,skavrdldr foay orhs' 

  Tjqyq  ;%sm%ia;r h'

   uq,ska u i;H iSf,dau yuq jkafka fudjqkaf.a h'

  YS¾IKh fmkakqï lrk uq,a u i;a;= h'

  fyd|ska  jevqKq iakdhq moaO;shls' th mDIaÁh uia;sIal .ex.a,shfuka"  WoÍh  

iakdhq /yeklska yd j,hdldr iïnkaOlj,ska iukaú; h' 

   fujq, wxYmdÈld" oeä fl|s yd pQIlr we;eï i;=kaf.a yuqfõ' fujq, ndysr 

ixfiapkhg jeo.;a fõ' wxYmdÈld Yajikhg yd ixprKhg wdOdr lrhs' oeä 

fl|s ixprKhg wdOdr fõ'  ndysr mrfmdaIs wdldrj, ixprKhg yd wê.%yKhg  

pQIlr wdOdr fõ'   

jxYh - fudÆiald

  Phylum – Mollusca

 tla tla WodyrKj, ,dlaIKsl ,laIK wjYH ke;'

   Wod(-  uÜáhd"  f.dÆfn,a,d" nQj,a,d" oe,a,d" wgmsh<sa,d"  w,s o;a lgqjd"   

 ldjáhd" yïfn,a,d wh;a fõ'

  nyq;rhla lrÈhjdiS fõ'  iuyre fN!ñl fyda ñßÈh jdis h'

  iuyre oaúmd¾Yaúl iuñ;sl h' iuyre wiuñ;sl h'     

  uDÿ foayOdÍ yd LKavkh rys; h' wdrlaIl nysia iels,a,la f,i ljp Y%djh fjhs' 

iSf,dañlhs' 
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oe,a,d

f.d¿ fn,a,d

wg msh<sa,d

ldjáhd

nQj,a,d

uÜá

w,s o;a lgqjd

  foayh fldgia ;=klg fnfoa' ^mdoh" wka;rx. f.dkqj yd m%djrKh&

  ixprKh i|yd fmaYSuh mdoh Ndú; fjhs' 

  wka;rx. f.dkqj ;=< wNHka;r wjhj nyq;rh wka;¾.; fjhs'

  m%djrKh u`.ska ljph Y%djh lrhs'

  ljph wNHka;r fyda ndysr úh yels h'

  fndfyda fud,ialdfjda wdydr .ekSug uqLfha we;s f¾;s%ldj fhdod .ks;s'  

^f¾;s%ldj hkq l=vd o;a iys; lhsàksuh ßnka wdldruh jHQyhls& tal ,sx.sl h' 

m%ckl wjhj wka;rx. f.dkqj ;=< wka;¾.; h'
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ul=¿jd

f.dakqiaid
   uhsgd lsks;=<a,d

m;a;Ehd      yel/,a,d

 

jxYh - wdf;%dafmdavd

Phylum - Arthropoda

tla tla WodyrKj, ,dlaIKsl ,laIK wjYH ke;'

Wod(- lDóyq" ul=¿jd" biaid" ll=¿jd" f.dakqiaid" lsks;=<a,d" uhsgdfjdaa"       

yel/,a,d yd m;a;Ehd

  jeä u Ôú úfYaI .Kkla wh;a jk" mDÓúh u; jvd;a u id¾:l i;a;aj lKavdhuhs'

  Tjqyq iEu ;eklu Ôj;a fj;s' - c,h" jd;h" mi

  LKavkh jQ YÍrhla yd ikaê iys; mdo iys;hs'

  lhsákSh nysia iels,a,ls' ^ndysr iels,a,& fï nysia iels,a, ksid fudjqka wLKavj 

j¾Okh fkdjk w;r"  jßka jr iels,a, ye,Su isÿ fõ'

  wdÈ mDIaÁh fud<hla iys;" fyd|ska úlikh jQ iakdhq moaO;shla we;' 

  >k iakdhq /yekla we;s w;r" th LKavkh ù ;sfí' th WoÍhj msysghs'  

  Tjqka i;=j úúO ixfõol bkaøsh rdYshla msysghs'

  újD; reêr ixirK moaO;shla iys;hs'           

  yDoh u`.ska YÍr l=yr ^reêr fyn& ;=<g reêrh fmdïm lrkq ,nhs' reêr fyn 

;=< we;s we;s reêrfhka mgl keyeù we;' flaYkd,sld ke;'

  Yajikh

  c,c Ôùkaf.a - c,laf,dau

  fN!ñl Ôùkaf.a - Yajdikd, moaO;sh ^fïjd lhsàka iys; kd< fõ'&

  we/lakSvdjkaf.a -  m;afmKyÆ
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uqyqÿ ldisuqyqÿ ,s,Suqyqÿ ;drldjd

  ue,ams.Sh kd,sld u`.ska hqßla wï,h nysiai%djh lrhs'

  m%ckkh - ,sx. fjka fjkaj mj;S'  tal ,sx.sl h'

jxYh - tlhsfkdvfïgd

   Phylum – Echinodermata

 tla tla WodyrKj, ,dlaIKsl ,laIK wjYH ke;'

 Wod(-  uqyqÿ ;drldjd" Nx.=r ;drldjd" uqyqÿ ,s,s" fmoe`.s,a,ka" uqyqÿ lelsß"  

  uqyqÿ blsßhd yd uqyqÿ ldis 

   ish,af,dau lrÈh jdis h" ;s%m%ia;r" iSf,dañl" fifuka ixprKh lrk fyda T;a 

cSùyQ h'

  mßK;  Ôùka LKavkh fyda  YS¾IKh fkdork mxpwÍh iuñ;slfhda h'

  ähqfgrdiafgdañlfhda h' 

  M,lj,ska iukaú; wka;#iels,a," ;=kS wmsp¾uhlska wdjrKh fjhs'

  ixprKh yd fNdackh i|yd kd< mdo Ndú; lrhs' c, jdyskS moaO;sh kï c,h 

.uka lrk YdLkh jq kd< moaO;shla orhs' thg iïnkaO jQ kd< mdo msysghs' 

  idudkHfhka wdydr  ÔrK moaO;sh iïmQ¾Khs' uqLh Ôúhdf.a háme;af;a o .=oh 

by< mDIaGfha o msysghs' 

  ixirK moaO;sh ixjD;" yDohla rys;" CISK jQ tlls' 

uqyqÿ lelsßNx.=r ;drldjd
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  ,sx. fjk fjk u mj;S' ndysr ixfiapkh isÿ fõ' lSg wjê oaúmd¾YAúl iuñ;sh 

fmkajhs'

  fyd|ska j¾Okh jQ iakdhq moaO;shla we;' 

fldafâgd jxYhg wh;a Ôùka wOHhkh i|yd ,dlaIKsl ,laIK

jxYh - fldafâgd

Phylum – Chordata

  wju ;rñka l,, úlikfha  § fyda muKla mQ¾j isg wmr ÈYdjg foayhg 

ixOdrKh imhñka wdydr ud¾.h iy iakdhqrÊcqj w;r" msysgk wkajdhdu" 

m%;Hia;" oKavdldr jHQyhla mj;S'  th mDIaGrÊcqj f,i y÷kajkq  ,efí' 

   tu mDIaGrÊcqjg mDIaÁhj msysgk l=yruh" kd,dldr iakdhq rÊcqjla we;'

   ish¨ fldafâgdjkaf.a l,, wjêfha§ .%iksldfõ ndysrhg újD; jk .%iksl 

me¿ï hq., olakg we;' fN!ñl wdldrj, iqyqUq,a jk úg fïjd jeiS hk kuq;a 

c,cjdiSkaf.a iqyqUq,a wjêj,;a fN!ñl wdldrj, lSg wjêj,È;a fïjd Yajik 

jHQy f,i l%shd lrhs'

  .=ofhka wmrj msysgk fmaYsuh j,s.hla l,, wjêfha§ olakg we;' we;eï fN!ñl 

wdldrj, iqyqUqq,a jk úg th laISK ù we;' 

^my; oelafjk j¾.j,g wh;a WodyrKj, ,dlaIKsl ,laIK wjYH ke;&

 fldkaä%la;sfhia j¾.fha ,dlaIKsl ,laIK

Class – Chondrichthyes

  ish,a, c,chs'

  iels,a, ldáf,aÔhhs'

  ixprKh i|yd jr,a we;'

   fm!Ép jr, úIudxYmqÉphs'

  c,laf,dau msOdkhlska jeiS ke;'

  r¿ fldr,aj,ska foayh jeiS we;' 

  äïn wNHka;rj ixfiapkh isÿ fjhs' iuyre wKavc,dnqc h' wfkla WodyrK 

wKavc fyda c,dnqc h'

  m%ckl m%kd," nysiai%dú m%kd, yd wdydr ÔrK ud¾.h cïnd,shg újD; fjhs' th 

;ks újrhlska ndysr mßirhg újD; jk fmdÿ l=àrhls'

     Wod (- fudard" uvqjd'
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Tiafghsla;sfhaia j¾.fha ,dlaIKsl ,laIK

Class – Osteichthyes

   ish,a, c,chs'

  wiaÓj,ska ieÈ iels,a,la  we;'

  msOdkh kïjk wiaÓuh ljrhlska c,laf,dau wdjrKh ù we;'

  W;ama,djl;dj md,khg jd;dYhla we;'

  fm!Ép jr, iudxYmqÉph

  me;,s wiaÓl lxl;dN yd pl%dldr fldr,aj,ska foayh wdjrKh ù we;'

  iuyrekaf.a ckaudKq wNHka;rj o jeäfofkl=f.a ndysrj o ixfiapkh isÿ fõ

  fndfyda WodyrK wKaavc h'

    Wod (- ldmhd" n,hd

weï*sìhd j¾.fha ,dlaIKsl ,laIK

Class – Amphibia

  fN!ñl mßirh wdl%uKh l< m<uq i;a;aj ldKavh jqj;a Ôjk pl%h iïmQ¾K 

lsÍu i|yd c,h wjYH fõ' c,h yd f.dvìu hk foflys u Ôj;a fj;s'

  fudjqka yuq jkafka ñßÈfhys fyda f.dvìu muKs' lrÈhjdiSka ke;'

  .d;%d orK m%:u úfYaIh' fN!ñl mßirfha ixprKh myiq jk mßÈ fï .d;%d 

u`.ska YÍrh by<g Tijd we;'

  iuyrekag .d;%d ke;' iuyreka isõmdfjda fj;s'

  p,;dmS - ndysr mßirfha WIaK;aj fjkiaùïj,g wkqj YÍr WIaK;ajh fjkia lr 

.kS'  fï ksid mßjD;a;Sh iSud fõ' 

  YÍrh ;=kS" f;;a iulska wdjrKh ù we;'  fldrfmd;= fkdmsysghs'  mßir 

fjkiaùïj,g ixfõÈ fõ'

  wei wdjrKh lrñka ksó,k mg,hla we;' weig miqmiska l¾Kmgy mg,hla  

we;'  

   fndfyda weïmsìhdfjda  ndysr ixfiapkh olaj;s'  ì;a;rj,g ljphla ke;' 

    Wod (- ueähd" f.ïnd" Ichthyophis 

frmaá,shd j¾.fha ,dlaIKsl ,laIK

Class – Reptilia

  iïmQ¾K fN!ñl Ôú;hlg wkqj¾;Kh jQ m%:u i;a;ajfhda h'

   ixprKh i|yd we`.s,s iys; .d;%d orhs'

  c, ixrlaIKg yd we;s,a,Sug Tfrd;a;= §u ioyd flrákSuh Y,alj,ska wdjrKh 

ù we;'

  jdhj Yajikh i|yd fmKyÆ we;'

  p,;dmS h'
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   c,c yd fN!ñl jdiia:dkj, ÔSj;a fõ' 

   wNHka;r ixfiapkh isÿ fõ' le,aisNjkh jQ ljp iys; ì;a;r f.dvìu ouhs'     

Wod (- lgqiaid" i¾mfhda" leianEjd" lsUq,d yd we,sf.agrfhda

wdfõia j¾.fha ,dlaIKsl ,laIK 

    Class – Aves

  flrákSNjkh jQ msydgq u`.ska YÍrh wdjrKh ù we;'

  mQ¾j .d;%d mshdießh i|yd mshdm;a njg ieliS we;

  mshdießh i|yd fndfyda wkqj¾;k iys; h' ieye,aÆ YÍrh" mshdm;a" jd; l=àr 

iys; wiaÓ" wêl mßjD;a;Sh" YÍr m%udKh l=vd ùu'

  o ;a rys; fydg we;' 

  wp,;dmS fõ'

  mlaISkag j¾K oDIaáh we;s w;r"  ÈhqKq oDIaáhla iys; h'

  wNHka;r ixfiapkh" ljph iys; ì;a;r ouhs'

    Wod(- lmqgd" .srjd" meKs l=re,a,d" rdcd,shd

ueud,shd j¾.fha ,dlaIKsl ,laIK

     Class - Mammalia

  <meáfhda ia;k .%kaÓj,ska ksmofjk lsß u; hefm;s'

  foayh frdauj,ska wdjrKh ù we;s w;r" tajd ;dm mßjrKh i|yd odhl fjhs'

  wp,;dmS h' fndfyda idudðlfhda by< mrsjD;a;Sh YS>%;d olaj;s'

  úfNaÈ; jQ o;a j¾. we;$úIuoka;s h'

  l=àr y;rl yDohla iys; iïmQ¾K reêr ixirK moaO;shla we;

  fmKye,s iys; ld¾hlaIu Yajik moaO;shla we;'  fmKyÆ jd;kh i|yd fmaYsuh 

uydm%dÖrh jeo.;a fjhs'

  wfkl=;a mDIaGjxYSkag jvd úYd,j jevqKq fud<hla msysghs' nqoaêu;a h" bf.kSfï 

l=i,;dj iy u;lh we;'

  úúO ikaksfõok l%u Ndú; lrhs'

  <meáhka  §¾> ld,hla ujq-msh wdrlaIdj hgf;a j¾Okh fõ'

Wod - jjq,d" ;,auid" j÷rd" .jhd
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Ydlj, jHQyh" j¾Okh yd úlikh

fï mdvfuys uQ,sl wjOdkh fhduq jkafka ikd, Ydlj, jHQyh" j¾Okh yd 

úlikh flfrys h' Ydlh uQ, moaO;shlska yd m%frday moaO;shlska iukaú; jk w;r" 

fï uQ, moaO;sh yd m%frday moaO;sh w.%ia:j,ska j¾Okh fõ' fï w.%ia: m%foaY úNdcl 

yelshdj iys; w;r"  w.%ia:" wxl=r yd úNdcl f,i ye|skafõ'

Ydl mgl j¾." jHQy lD;H iïnkaO;d 

 úfYaIs; ld¾hhla fyda ld¾h lsysmhla lsÍug we;s ffi, j¾. tlla fyda jeä 

.Kklska hq;= ffi, iuQyhla tlaj .;a úg mglhla f,i y÷kajkq ,efí'

úNdcl mgl" msysàu iy Ydl j¾Okfha § tajdfha ld¾hNdrh 

 Ydl foayh ;=< olakg ,efnk úfNaokh fkdjQ mgl iuQy úNdcl f,i ye|skafõ' 

fï úNdcl ffi,j,g iqÿiq ;;a;aj hgf;a wLKavj ffi, úNdckhg ,la fjñka kj 

ffi, ie§fï yelshdj we;' fufia iEfok kj ffi,j,ska iuyr ffi, Èla ùfuka yd 

úfNaokh ùfuka Ydl foayhg kj mgl idok w;r" wfkla ffi, úNdcl f,i mj;S' 

úNdcl mglj,g iqma; ld,hla o .; l< yels h'  úNdclj, ls%hdldß;ajfhka kj 

ffi, we;s ùu;a tajd úfNaokh ù kj mgl tl;= ùu;a ksid Ydlhl j¾Okh isÿ fõ'

úNdcl mglj, ffi,j, ,dlaIKsl ,laIK  

úNdcl mglj, we;s ish¨ ffi, my; i|yka fmdÿ ,laIK j,ska hqla;

 fõ'

  ish,a, Ôú ffi, fõ ish,a, iuúIalïNsl h ^o< jYfhka f.da,dldrhs&'

  jHQyuh yd lD;Huh jYfhka úfNaokh ù ke;'

  uOH kHIaáhlska hqla;hs'

  >k ffi, ma,diauhla iys;hs'

  .=Kkh ùfï yelshdj orhs'

Ydl wdldrh yd ls%hdldß;ajhYdl wdldrh yd ls%hdldß;ajh
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úNdcl mglj, ffi, my; i|yka f,i wkqhd; mshjr j,ska hqla; w;smsys; 

m%foaY ;=kla f,i ieliS ;sfí' hqla;

    ffi, úNdckh

  ffi, Èla ùu yd

  ffi, úfNaokh

Ydl úNdcl m%Odk jYfhka j¾. ;=klg fnfoa' tajd kï"

1'    w.%ia: úNdcl

2'   md¾Yaúl úNdcl

3'   wka;ria: úNdcl

w.%ia: úNdcl

fï úNdcl Ydl uQ,d.%ia: yd m%frday w.%ia:j, msysghs' fïjdfhka kj ffi, 

tl;= ùu ksid Ydl fldgiaj, È. jeä ùu isÿ fõ' w.%ia: úNdcl ksid isÿ jk fï 

ls%hdj,sh Ydlhl m%d:ñl j¾Okh f,i y÷kajkq ,efí' 

md¾Yaúl úNdcl

ldIaÀh Ydlj, olakg ,efnk ikd, leñìhu yd j,al leñìhu md¾Yaúl 

úNdcl f,i ie,fla' fïjd ldIaÁh Ydlj, oaú;Shsl j¾Okhg odhl ù ldIaÁh Ydl 

l|ka yd uq,aj, mßêh jeä lsÍu isÿ lrhs'

ikd, leïìhu u`.ska Ydl foayfha oaú;Shsl ffY,u;a" oaú;Shsl maf,dahu;a ksmojkq 

,nhs'  j,al leïìhu u`.ska Ydlfha  >klï  mßp¾uh idohs' th wmsp¾uh m%;sia:dmkh 

lrkq ,nhs'

wka;ria: úNdcl

;DK Ydl jeks we;eï talîc m;%s Ydl l|ka ^m¾j& mdoia:fha yd m;% mdoia:fha 

^.eg& úNdcl mgl olakg ,efnk w;r" tajd wka;ria: úNdcl kï fõ' tajd leã-ì£ 

hk m;% fldgia kej;  YSS>% j¾Okhg odhl fõ'

uqf,ys m%d:ñl j¾Okh 

 uqf,ys w.%ia:fha msysá uQ,d.% úNdclj, ls%hdldß;ajfhka uqf,ys È. jeä ùu 

uqf,ys m%d:ñl j¾Okh f,i ye¢kafõ' tys § ls%hdj,s ;=kla isÿ fõ'

1' ffi, úNdckh - wkQkk úNdckh fya;=fjka 

2' ffi, È.ska jeä ùu

3' ffi, mßK; ùu - úfNaokh fya;=fjka

uQ,d.%ia: úNdclfha isg fï ls%hdj,s ;=k isÿ jk m%foaY tlsfklg w;smsys;j mj;S'

tu m%foaY my; i|yka rEmigyfkka ±lafõ'
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                rEmh 4'1 uQ,d.% w.%ia:fhys Èlalvl o< jHQyh

ffi, úNdckh jk m%foaYhg uQ,d.%ia: úNdclh yd tys jHQ;amkak wh;a fõ' fï 

úNdclfhka fomig u kj ffi, ksmojkq ,nhs' w.%ia: úNdclfhka msg;g ksmojkq 

,nk ffi, úfNaokh ù uQ,d.% fldmqj idohs' uQ,d.% fldmqj u`.ska uq, mi ;=<ska 

.uka lsÍfï §" >¾IKh ksid uQ,d.%ia: úNdclhg úh yels ydksh j<lajd .kS' w.%ia: 

úNdclfhka we;=¿g ksmofjk ffi, È.= jk l,dmfha § È.= ùug ,la fõ' iuyr úg 

uqf,a ffi, tajdfha uq,a È. fuka oi .=Khlg;a jvd  È.= ùug isÿ fõ' fï ksid uq, mi 

;=<g ;,a,q fõ' mßK; jk l,dmh ;=< § ffi, jHQyfhka iy lD;Hfhka úfYaIKh 

werö úfNaokh iïmq¾K fõ' ffi, lD;Huh jYfhka mßK; fõ' m%d:ñl j¾Okfha 

m%;sM,hla  f,i uqf,a m%d:ñl jHQyh iEfoa'

lf|ys m%frdayfhys m%d:ñl j¾Okh 

m%frday w.%ia:fha mj;sk 

m%d:ñl úNdcl mglfha 

ls%hdldß;ajh fya;=fjka Ydl 

l| È.ska jeä ùu Ydl lf|a 

m%d:ñl j¾Okh kï fõ' m%frday 

w.%ia: úNdclh m%frday w.%ia:fha 

mj;sk úNdckh fjñka mj;sk 

nqnq<dldr yevhlska hq;a ffi, 

iuQyhls'

ffi, úfNaokh jk       

l,dmh

 wmsp¾uh

 ndyslh

 ikd, is,skavrh

 uQ,flaYh

 ffi, È.ska jeä jk l,dmh

 uQ,d.%h

 uQ,d.% fldmqj

ffi, úNdckh jk 

l,dmh

<má m;%
m;% uQ,dlD;s

j¾Okh jk ikd, /yeka

m%frday w.%ia: úNdclh

llaIsh wxl=r úNdclh

  rEmh 4'2  m%frday w.%ia:hl Èlalv
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m;%" m;% uQ,dlD;sj,ska j¾Okh fõ' m;% uQ,dlD;s w.%ia: úNdclh fomi we`.s,s jeks 

fkreï f,i mj;S' idudkHfhka m%frday w.%ia: úNdclh m;% uQ,dlD;sj,ska wdjrKh 

ù mj;S'

m%frday w.%ia: úNdclh wkQkkh u`.ska kj ffi, ksmojkq ,nkafka l| foig 

muKs' tu kj ffi, Èla ùu yd bka miqj úfNaokh isÿ fjhs'

fuf,i ffi, úfNaokh fya;=fjka Ydl lf|ys m%d:ñl mgl we;s fjhs' ta ksid 

m%d:ñl j¾Okh fya;=fjka Ydl lf|ys Wi jeä fõ' 

j.=j 4'1 m%frday w.%ia:h yd uQ,d.%ia:h w;r"  fjkialï

m%frday w.%ia:h uQ,d.%ia:h

m%frday w.%ia:j, olakg ,efí uqf,a w.%ia:fha ±lsh yels fõ'

m;% uQ,dlD;sj,ska wdrlaId fjhs uQ,d.% fldmqfjka wdrlaId fjhs'

kj ffi, iE§u we;=¿ foig 

muKs'

kj ffi, iE§u we;=¿; yd msg; f,i  

foÈYdjg isÿ lrhs'

Ydl mgl moaO;s 

úNdcl mglj,ska we;s jk kj ffi, úfYaIs; ld¾hhka lsÍu i|yd úfNaokh 

ùfuka Ydl mgl moaO;s we;s lrkq ,nhs' fuf,i úfNaokh ùfï § Ydl ffi,j, 

ffi, ma,diauh" tys wvx.= bkaøshsld yd ffi, ì;a;s fjkiaùïj,g Ndckh fõ' fï 

ksid fï ffi,j, jHQyhg yd lD;Hhg wod<j kj ffi, fmdÿfõ j¾. lsysmhlg 

fjka fldg y÷kd .; yels h' úfYaIs; ld¾hhla fyda ld¾h lsysmhla lsÍug yelshdj 

j¾. tlla fyda jeä .Kklska we;s ffi, iuQyhlska Ydl mglhla iukaú; fõ'

ikd, Ydlj, mgl m%Odk mgl moaO;s ;=klska hqla;h' tajd kï"

  p¾óh  mgl moaO;sh

  mQrl mgl moaO;sh

  ikd, mgl moaO;sh

p¾óh mgl moaO;sh 

fuh Ydl foayfha fldgiaj, msg; wdrlaIl jeiau f,i ls%hd lrhs'

Wod(- wmsp¾uh - m%d:ñl Ydl foayfha l|" uq,a yd m;% jeks fldgiaj,g   

     wdrlaIdj imhhs'

   - ;Èka weiqreKq ;ks ffi, ia;rhla f,i mj;shs'

    - idudkHfhka WÉp¾uh kue;s báj,ska ieÈ wmsp¾óh   

     jeiaulska jdhj fldgia wdjrKh ù mj;S' 

   - md,l ffi," wmsp¾óh flaYr (trichome) yd uQ,flaY jeks  

     úfYaIs; ffi, o wmsp¾ufha olakg ,efí'
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wmsp¾ufha lD;H

  hdka;%sl ydksj,ska yd jHdêcklhkaf.ka isÿ jk ydksj,ska wdrlaId lrhs'

  WÉp¾uh c, ydksh je,elaùug Wojqfõ' ^úc,kfhka wdrlaId lrhs&'

  uQ,flaY c,h yd Lksc whk wjfYdaIKhg odhl fjhs'

  md,l ffi, u`.ska jdhq yqjudrejg wdOdr lrhs'

  à%fldau ^wmsp¾ufhka yg .kakd ndysr fkreï f,i we;s frdau yd .%kaÓ& 

  flair jeks à%fldau u`.ska c,h ydks ùu wvq lrhs" È,sfik iqÆ frdau u`.ska 

jeämqr m;s; jk wdf,dalh mrdj¾;kh lr hjhs'  

  we;eï wmsp¾óh flaYr u`.ska i%djh jk ridhksl lDóka$ jHdêcklhka$ Ydl 

NlaIlhkaf.ka wdrlaIdjg odhl fjhs'

oaú;Shsl j¾Okfhka miq mßK; Ydl l|ka" uq,a jeks fldgiaj, wmsp¾uh miq lf,l 

mßp¾uh kue;s wdrlaIl ia;rfhka m%;sia:dmkh fõ' 

mQrl mgl moaO;sh 

mQrl mgl moaO;sh p¾óh mglh yd ikd, mglh w;r"  msrjqula f,i m%Odk jYfhka 

ndyslh ^ikd, mglhg msg;ska msysá& yd uÊcdj ^ikd, mglhg we;=¿;ska msysá& 

hk fldgiaj,ska hqla;h' mQrl mglfha" ixÑ; lsÍu" m%NdixYaf,aIKh" ikaOdrKh 

yd  flá  ÿrlg  isÿ  lrkq ,nk øjH mßjykh jeks lD;H lsÍug úfYaIKh jQ 

ffi, wvx.= h'

mQrl mglfha m%Odk ffi, j¾. ;=kla olakg ,efí' tajd kï"

1'  uDÿia;r ffi,

2'  ia:q, fldaKdia;r ffi,

3'  oDVia;r ffi,

 uDÿia;r ffi, 

lD;Huh mßK; wjêfha§;aa iÔú h'

mßK; ffi,j, m%d:ñl ffi, ì;a;s muKla olakg ,efí' fï m%d:ñl ffi, ì;a;s 

idfmalaI ;=kS iy kuHYS,s fõ' fndfyda ffi,j, oaú;Shsl ì;a;s ±lsh fkdyels h' 

fïjdfha úYd, uOHßla;lhla olakg ,efí'

wka;¾ ffi,Sh wjldYh

   rEmh 4'3  -  idudkH uDÿia;r ffi,h

;=kS kuHYS,s ffi, ì;a;sh

úYd, uOH ßla;lh

kHIaáh
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lD;H

  Ydlh ;=< isÿ jk fndfyda mßjD;a;Sh ls%hd fï ffi, ;=< isÿ lrhs'

   Wod( úúO ldnksl øjH ixYaf,aIKh

  ixÑ; lD;Hh

   Ydl uq,a yd l|ka ;=< olakg ,efnk iuyr ffi, ;=< ,j ^Yafõ; ,j& wvx.=  

   jk w;r" tajdfha msIaGh ixÑ; lrhs'

  fndfyda uDÿia;rj,g iqÿiq ;;a;aj imhd ÿka úg ffi, úNdckh yd úfNaokh 

ùfï yelshdj we;' fï yelshdj Ydlj, we;s jk ;=jd, iqj ùfï § odhl fjhs' 

tfia u mgl frdamKfha § ;ks uDÿ ia;r ffi,hla u`.ska .=Kkh yd úfNaokh 

úh yels ffi, f.dkqjla ie§ug o fï yelshdj jeo.;a fjhs'

ia:q, fldaKdia;r ffi, 

   idudkHfhka È.eá ffi, fõ'

  uDÿia;r ffi,j,g jvd >klñka hq;a ffi, ì;a;s fï ffi,j, we;'

  fï ffi,j, ffi, ì;a;s wiudldrj >k ù we; '

  <má Ydl l|kaj, yd jDka;j, wmsp¾uhg háka fndfyda úg ia:q,fldaKdia;r 

ffi," /yeka wdldrhg msysghs'

  lD;Huh mßK; wjêfha § mjd fï ffi, iÔú h" kuHYS,s h'  

  tajd u`.ska ikaOdrKh iemfhk l|ka yd uq,a iu`. Èla ùu isÿ fõ'

   lD;H 

ffi, ì;a;sh

ßla;lh

kHIaáh

fldka >k jQ ffi, 

ì;a;sh

ffi, ì;a;sh

 rEmh 4'4  iudkH ia:q,fldaKdia;r ffi, 

ffi, ma,diauh
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j¾Okhg wjysr fkdlr" Ydl l|ka yd m;%j,g hdka;%sl ikaOdrKh imhhs'

oDVia;r ffi,

  ffi, Èla ùfuka miqj oaú;Shsl ffi, ì;a;s iE§u isÿ fjhs'

  ,s.akSka úYd, m%udKhlska >klï jQ oaú;Shsl ffi, ì;a;s orhs'

  mßK; wjêfha § fï ffi, wÔú ffi, fõ'

oDVia;r ffi, j¾. folla mj;S'

1'  Wm, ffi, 

2'  oDVia;r ;ka;=

Wm, ffi, ;ka;=j,g jvd flá yd uy;ska jeä w;r" wl%uj;a yevhla orhs' tajdg 

fnfyúka >klï jQ ,s.aksNjkh jQ oaú;Shsl ì;a;s we;' j¾Okh iïmQ¾Kfhka k;r 

jQ Ydl fldgiaj, fïjd ±lsh yels h'

Wod(   lgq f,i mj;sk M,djrKj," îcdjrKj, yd we;eï M,j, ^fmhd¾ia&       

    udxi,fha 

;ka;= idudkHfhka /yka jeks iuQy jYfhka msysghs' tajd È.eá" isyska" fofl<jr 

W,a jQ yevhla we;s ffi, fõ' jdKsc jYfhka fl|s ,nd .ekSug m%fhdckj;a fõ' 

Wod( yK fl¢" fmd,a fl|s

    lD;Hh

 ;ka;= yd Wm, ffi, Ydlhg ixOdrKh iy Yla;sh ,nd §ug úfYaIKh ù we;'

                      rEmh 4'5 -  Wm, ffi,hl yrialvla 

ikd, mgl - ffY,u iy maf,dahu

ffY,u mglh  

  wdjD; îcl Ydl yd we;eï újD; îcl Ydlj, ffY,uh jdyskS tall yd jdlyldN 

;ka;= yd uDÿia;rj,ska hqla; fõ' 

  ffi,u jdyskS tall yd jdyldN m%Odk jYfhka c,h ikakhkh lrhs' 

  tajd lD;Huh mßK; wjêfha § wÔú ffi, f,i olakg ,efí' 



118

w'fmd'i ^Wiia fm<& Ôj úoHdj iïm;a fmd;

  ;ka;= ikaOdrl Yla;sh imhhs'

  uDÿia;r ixÑ; lD;Hh o wÍh c, mßjykh o isÿ lrhs'

jdyskS tall 

  ish¨ wdjD; îcl Ydl iy iuyr újD; îcl Ydlj, jdyskS tall olakg ,efí'

   fïjd È.eá is,skavrdldr fõ'

  jdyldNj,g jvd flá yd m<,a jk w;r"  ;=kS ì;a;s orhs' 

   fïjdfha oaú;Shsl ì;a;s ,s.akSkaj,ska >k ù we;'

  fï ksid wd;;shla hgf;a isÿ jk c, mßjykfha § ikaOdrkh imhñka ì|jeàu 

j<lajhs'

  jdyskS tall tlsfkl yd nef|k yria ì;a;sj, iýø ;, msysgk w;r" wfkla 

ì;a;s u; l+ msysghs'

  fïjdfha yria ì;a;sj, we;s iýø ;, w.ska w. fma<shg msysgñka ffi,u jdyskS 

idohs'

   iýø ;, Tiafia c,h ksoyfia .,d hhs'

jdyldN

  ish¨ ikd, Ydlj, olakg ,efí'

  fïjd È.eá" isyska" fofl<jr W,a jQ yevhla .kakd ffi, fõ'

  fïjdfha oaú;Shsl ì;a;s ,s.akSkaj,ska >k ù we;' oaú;Shsl ì;a;sj, l+ msysghs'

  l+ yryd c,h tla ffi,hl isg wfklg .uka lrhs'

  ,s.akSkaj,ska >k ù ;sîu ksid hdka;s%l ikaOdrKh imhk w;r u" wd;;shla 

hgf;a c,h .uka lsÍfï § ì|jeàu j<lajhs'

                  

     rEmh 4'6  jdyskS tallh iy jdyldN  

jdyskS tall

iýø ;, iu`. 

  l+

j
dy

sk
S t

al
l

jdyldN
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maf,dahu mglh 

  wdjD; îcl Ydlj, fmfkar k< tall" iypr ffi," uDÿia;r ffi, yd 

;ka;=j,ska hqla;h'

  ;ka;= yer maf,dahu mglfha ishÆ ffi, iÔú ffi, fõ'

  îc rys; ikd, Ydlj, yd újD; îcl Ydlj, maf,dahufha fmfkar k< tall yd 

iypr ffi, fkdmsysgk w;r" fmfkar k< tall fjkqjg ta Ydlj, È.eá" mgq 

ffi, j¾.hla jk fmfkar ffi, msysghs'        

 

fmfkar k< tall 

  fïjd ;=< kHIaáh" rhsfndfidau" lemS fmfkk ßla;lhla yd ffi, iels,s fldgia 

±lsh fkdyels h'

  ffi, ma,diauh m¾hka; ;=kS ia;rhla njg laISK ù we;' 

  fujeks ffi,.; øjH  ke;s ksid fï ffi, ;=<ska fmdaIl øjH ksoyfia .,dhEug 

bv i,ihs'

  fmafkar k< tall tl u; tl msysàu u`.ska fmfkar k< idohs'

  fmfkar k< tall w;r"  we;s yria ì;a;s u; ýø iys; ;,hla msysgk w;r" th 

fmfkar ;,h kï fõ'

  tla fmfkar k< tallhl isg wfkl olajd øjH .,d hEug fï fmfkar ;, bv 

i,iajhs'

iypr ffi, (

  fïjd ;=<ska øjH .uka fkdlrhs'

  tla tla fmfkar k< tallhg hdnoj msysgñka" tajd iu`. ma,diau nkaO úYd, 

ixLHdjla u`.ska iïnkaO fõ'

  fï ffi,h ;=< mj;akd kHIaáh yd rhsfndafidau hdno fmfkar k< tallfha  

 lD;H md,khg o iyNd.s fõ'

  Ydl m;%fha we;s maf,dahuj, wvx.= iuyr iypr ffi, maf,dahu ner lsÍfï §  

odhl jk w;r" iuyr wjhj ;=< msysá we;eï iypr ffi, maf,dahu yr lsÍug  

 Wojq fõ'

 

 rEmh 4'7 -  fmfkar k< tallhl iy iypr ffi,hl Èlalv

fmfkar k< tallh

iypr ffi,j, kHIaáh

iypr ffi,

fmfkar ;,h

ma,diau nkaO
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Ydlj, j¾Okh yd úlik ls%hdj,sh 
Ydl j¾Okh 

Ôúhl=f.a úlikh;a iu`. úh<s ialkaOfha isÿ jk wm%;sj¾;H jeä ùu j¾Okh f,i 

y÷kajkq ,efí'  fuh fndfyda úg úNdcl mgl u`.ska ksmojkq ,nk ffi, ksid 

ffi, ixLHdfõ jeä ùu yd ffi, È.ska jeä ùu fya;=fjka isÿ fõ' Ydl ;u Ôú; 

ld,h mqrd j¾Okh isÿ lrk w;r" th wksYaÑ; j¾Okh f,i ye|skafõ'

Ydl uq,l m%d:ñl jHQyh 

ffY,u yd maf,dahu mglfha jHdma;s rgdj yer" tal îc m;S% yd oaúîcm;S% uq,aj, 

jHQyh fndfyda ÿrg iudk h'

rEmh 4'8- o¾YSh oaú îc m;s% yd o¾YSh tal îc m;s% Ydl uq,l m%d:ñl jHQyh

  m%d:ñl uqf,ys msg;ska we;s ffi, ia;rh wmsp¾uhhs' fï ffi,j, msg;g jefvk 

tal ffi,Sh m%ir ±lsh yels w;r"  tajd uQ,flaY kï fõ'

  wmsp¾uh u`.ska uqf,ys wNHka;r fldgiaa wdrlaId lrk w;r"  uQ,flaY c,h yd 

Lksc wjfYdaIKhg odhl fõ'

  wmsp¾uh yd ikd, is,skavrh w;r"  ndyslh f,i y÷kajk mQrl mglh olakg 

,efnhs' th m%Odk jYfhka u" wka;¾ ffi,Sh wjldY iys; uDÿia;r ffi,j,ska 

iE§ we;'

  ndyslh m%Odk jYfhka u ldfndayhsfâ%g ixÑ; lrhs' Bg wu;rj th u`.ska c,h 

yd Lksc whk Ydlfha wka;Yap¾uh foig mßjykh lrkq ,nhs'

  ndyslfha we;=¿;u ia;rh wka;Yap¾uh kï fõ' th ;ks ffi, ia;rhlska hqla;h'(

  wka;Yap¾uh leiamdßhka máh kue;s iqfnßkSNjkh jQ máhla ork w;r" wka;¾ 

ffi,Sh wjldY fkdorhs' fuksid wka;Yap¾uh u`.ska ndysl wefmdma,diagh" 

ikd, wefmdma,diagfhka fjkq lrkq ,nhs'

  wka;Yap¾uh we;=¿;ska uDÿia;r ffi, ia;r follska fyda ;=klska ieÿKq mßpl%h 

msysghs' oaúîcm;%s Ydl uq,aj, we;s fï ffi,j,g úNdckh ùfï yelshdjla we;s 

w;r" Ydl uqf,ys md¾Yaúl uq,a yg.ekSug;a" tys oaú;Shsl j¾Okh isÿ lsÍug;a 

odhl fõ'

uQ,flaYh

wmsp¾uh

ndyslh

wka;Yap¾uh

mßpl%h

ffY,u

maaf,dahu

uQ,flaYh
wmsp¾uh
ndyslh

wka;Yap¾uh

mßpl%h

maf,dahu

ffY,u

uDÿia;r ffi, yrh



121

w'fmd'i ^Wiia fm<& Ôj úoHdjiïm;a fmd;

  mßpl%hg we;=¿;ska ikd, mglh >k uOHyrhla f,i olakg ,efí' oaúîc m;%s 

Ydl uq,l yrialvl uOHfhys ffY,u ;rejl yevhg olakg ,efí' ffY,u 

mglfha ndyq w;r"  msysá we,shla n÷ m%foaYfha maf,dahu  mglh msysghs'

  talîcm;%s uq,aj, ikd, mgl uOHfhys uDÿia;r ffi,j,ska iEÿKq yrhla we;s 

w;r" th jg lrñka udrefjka udrejg msysá ffY,u yd maf,dahu u`.ska iEÿK 

j<hla ±lsh yels h'

  talîcm;%s uq,l mßpl%hg úNdckh ùfï yelshdj ke;'

oaúîcm;%s Ydl l|l m%d:ñl jHQyh (-

              rEmh 4'9 o¾YSh oaúîcm;s% Ydl l|l yrialv - m%d:ñl jHQyh 

  msg;ska msysá wmsp¾óh ffi, ia;rh u`.ska we;=¿; fldgia úh<S hEfuka yd 

wdidokj,ska wdrlaId lrhs' wmsp¾ufha ;ekska ;ek  mQáld f,i y÷kajk l=vd 

isÿre we;'

  wmsp¾uhg  jydu we;=¿;ska ndyslh olakg ,efnk w;r" th m%Odk jYfhka 

uDÿia;r ffi, wvx.= h'

  ikaOdrKh iemhSu i|yd wmsp¾uhg we;=¿;ska ia:q,fldaKia;r ffi, ;sìh yels h'

  ndyslfha oDvia;r  ;ka;= o msysáh yels w;r"  tajd u`.ska wjYH wu;r ikaOdrKhla 

imhhs'

  ikd, l,dm j,hla f,i msysghs' ikd, l,dmhl m%d:ñl maf,dahu ndyslh 

foig;a m%d:ñl ffY,u uÊcdj foig;a msysgk w;r"  ta folg ueÈj leïìhï 

mglhla msysghs'

  ikd, l,dmhg msg;ska oDVi;r ffi, f.dkqjla msysghs'

  ikd, l,dmj,  we;=¿;ska uDÿia:r ffi,j,ska iEÿk úYd, uÊcdjla ±lsh yelsh'

  md¾Yaúl YdLd yg.ekSu u;=msg mDIaGfha mj;sk lCISh wxl=r u`.ska isÿ lrhs'

uÊcdj

wmsp¾uh

mQrl mglh ndyslfha isg uþcdjg iïnkaO lrhs

ndyslh

ffY,u

*daf,dahu

oDVia;r ^;ka;= ffi,&

ikd, l,dmh
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talîc m;%s Ydl l|l m%d:ñl jHQyh 

             rEmh 4'10 o¾YSh talîcm;%s Ydl l|l yrialv m%d:ñl jHQyh                 

  talîcm;s% Ydl l|l mQrl mglh ndyslh iy uÊcdj f,i úfNaokh ù ke;'

  fndfyda tal îc m;%s Ydl l|kaj, ikd, l,dm mQrl mglh ;=< úisÍ mj;S'

  iEu ikd, l,dmhla u oDVia;r fldmqjlska jg ù we;' ikd, l,dmhla ;=< 

ffY,u yd maf,dahu mgl wvx.= kuq;a"  ta fol w;r"  leïìhï mglhla fkdmj;S'

oaú;Shsl j¾Okh 

  md¾Yaúl úNdcl u`.ska ksmojkq ,nk kj ffi, fya;=fjka Ydl l|ka yd uq,aj, 

úIalïNh jeä ùu oaú;Shsl j¾Okh f,i ye¢kafõ'

  fï ls%hdj,sh ldIaÁh" nyqjd¾Isl Ydl ish¨u újD; îcl Ydl úfYaI yd fndfyda 

oaúîcm;%S Ydl úfYaIj, uq,a yd l|kaj, isÿ fõ'

  md¾Yaúl úNdcl jk ikd, leïìhu yd j,al leïìhu oaú;Shsl j¾Okfha § kj 

ffi, yd mgl ksmojhs'   

  ikd, leïìhu u`.ska m%d:ñl ffY,u foig oaú;Shsl ffY,u ̂ldIaGh& yd m%d:ñl 

maf,dahu foig oaú;Shsl maf,dahu ksmoùfuka Ydl lf|a ikd, m%jdyh jeäùu;a 

Ydl l|g jeä ikaOdrl Yla;shla ,eîu;a isÿ fõ'

  j,al leïìhu u`.ska m%Odk jYfhka u iqfnßkaj,ska ^bá& ffi, ì;a;s >klï 

jQ ;o >k msg; wdjrKhla idok w;r"  tu`.ska Ydl lf|ka isÿ jk c, ydksh 

je<elafõ' tfiau lDóka" È,Sr yd nelaàßhdjkaf.ka isÿ jk wdl%uK o j<lS'

  lDIaÁh Ydlj, m%d:ñl j¾Okh yd oaú;Shsl j¾Okh tlajr isÿ fõ' Ydlfha <má 

fldgiaj, m%d:ñl j¾Okh isÿfjñka we;s lrk kj ffi, u`.ska Ydl l|ka yd 

uq,a È.ska jeä jk w;r"  oaú;Shsl j¾Okh isÿ fjñka m%d:ñl j¾Okh kej;S we;s 

mßK; Ydl l|ka yd uq,aj, úIalïNh jeä lrhs'

  ikd, leïìhfï ls%hdldß;ajh fya;=fjka oaú;Shsl ikd, mgl ksmojkq ,nhs' 

  o¾YSh lDIaÁh Ydl l|l" ikd, leïìhu úfNaokh fkdjQ ;ks ffi, ia;rhlska 

ieÿKq wLKav is,skavrhla f,i mj;S' fuh uÊcdjg iy m%d:ñl ffY,uhg 

msg;ska  yd m%d:ñl maf,dahuhg iy ndyslhg we;=¿;ska msysghs'

wmsp¾uh

mQrl mglh

ikd, l,dm
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  o¾YSh lDIaÀh Ydl uq,l" ikd, leïìhu m%d:ñl ffY,uhg msg;ska yd m%d:ñl 

maf,dauhg yd mßpl%hg we;=¿;ska md¾Yaúlj msysghs'

  fuys we;s úNdcl ffi, úNdckh ùu fya;=fjka ikd, leïìhfï mßêh jeä jk 

w;r u" oaú;Shsl ffY,u leïìhfuka we;=¿;go oaú;Shsl maf,dahu leïìhfuka 

msg;g o tl;= fõ'

  yriaa lvl o ikd, leïìhu ujq,sl j,hla fia Èia fõ'

  fuys iuyr ujq,slj, È.eá yevhla .kakd w;r" tajdfha Èla wCIh lf|a fyda 

uqf,a fyda wlaIhg iudka;rj ÈYdk; ù we;'

  fïjd u`.ska ffY,u mglfha jdyldN" jdyskS tall uDÿia;r iy ffY,u ;ka;= 

maf,dahu mglfha fmfkar k< tall" iypr ffi," maaf,dahu ;ka;= iy maaf,dahu 

uDÿia;r yd ;ka;= ksmojkq ,efí'

  ikd, leïìhfï msysá wfkla ujq,sl flá jk w;r" tajd lf|aa fyda uqf,a wlaIhg 

,ïnlj ÈYdk;j we;' 

  tajd u`.ska ikd, lsrK idohs' tajdfha m%Odk jYfhka oaú;Shsl ffY,u yd oaú;Shsl 

maf,dahu tlsfkl iïnkaO lrk uDÿia;r ffi, msysghs' ;j o tu ffi, 

lfndyhsfâ%g ixÑ; lsÍug;a ;=jd, iqj ùfï§;a wdOdr lrhs'

  oaú;Shsl j¾Okh jir .Kkdjla mqrd wLKavj isÿ ùfï §" oaú;Shsl ffY,u 

^ldIaGh& ia;r f,i ;ekam;a fõ'

  oaú;Shsl ffY,u ffi,j, ì;a;s ;Èka ,s.akSNjkh ù we;s w;r" th Ydlfha 

ldIaGfhys ;o njg yd Yla;su;a njg odhl fjhs'

  oaú;Shsl j¾Okfha uq,a wjêj,§ lf|ys yd uqf,ys wmsp¾uh bj;g ;,aÆ ù hk 

w;r"  th msmsÍ úh<S .e,ù hhs'

  fuh j,al leïìhu u`.ska idokq ,nk mgl folla u`.ska m%;sia:dmkh fõ' 

j,al leïìhu hkq lf|ys ndyslfha ndysr ia;rfhka o" uqf,ys mßpl%fha ndysr 

ia;rfhka o yg .kakd jQ"  úNdckhg ,la úh yels ffi, iys; is,skavrhls'

  j,al leïìhu u`.ska msg;g j,alh ksmojhs'

  j,al leïìhu yd thska ksmojk mgl tlaj .;al< mßp¾uh f,i ye|skafõ'

  j,al ffi, mßK; ùfï § tajdfha ì;a;s ;=< iqfnÍka kue;s c,NS;sl bá úfYaIhla 

;ekam;a ùfuka tajd wÔù ffi, njg m;a fõ'

  j,al mgl" ndOlhla f,i ls%hd lrñka Ydl lf|ka yd uqf,ka isÿ jk c, ydksh 

j<lajk w;r u" fN!;sl ydks yd jHdêcklhkaf.ka isÿ jk ydks o j<lajd,hs'

  tla tla j,al leïìhu yd th u`.ska ksmojk ish¨ mgl tlaj  mßp¾uh kï 

ia;rhla idok  y÷kajk w;r" th c,hg yd jdhqj,g wmdr.uH fõ'

  fï ksid mßp¾ufha ;sria me¿ï f,i jd isÿre kue;s l=vd isÿre" ,sys,aj ieliqKq 

j,al ffi,j,ska we;s jk w;r" tajd jdhq yqjudrejg Wojq fõ'

  ;jÿrg;a Ydl uqf,ys yd lf|ys j¾Okh isÿ jk úg j,al leïìhu ia;rh ì£ hk 

w;r" tys úNdcl yelshdj ke;s ù" j,al ffi, njg m;a fõ'
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  fï ksid kj j,al leïìhula we;=¿;ska we;s ùu wdrïN lrhs' tu`.ska kj 

mßp¾óh ia;rhla we;s lrkq ,efí'

  fndfyda Ydl l|kaj, fuf,i kj ffi, we;s ùfï § j,alfha msg; m%foaY msmsÍ 

.e,ù bj;a ù hhs'

ikd, leïìhu yd j,al leïìhu u`.ska ksmojkq ,nk kj mgl ksid fuf,i Ydl 

lf|ys yd uqf,ys jg m%udKh jeä ùu oaú;Shsl j¾Okfha § isÿ fõ'

j,alh fmdÿfõ idjµ f,i fmd;a; f,i o y÷kajk kuq;a Ydlhl fmd;a;g ikd, 

leïìhu msg;ska we;s ish¨mgl wh;a fõ' tksid fmd;af;a m%Odk fldgia f,i 

oaú;Shsl maf,dahu yd mßp¾uh wh;a fõ'

         

   rEmh 4'11 -  oaúîc ldIaÁh Ydlhl oaú;Sshsl j¾Ok ls%hdj,sh 

wrgqj yd t<h

  ldIaÁh Ydl l%ufhka jhia.; ùfï § uq,ska we;s jQ merKs oaú;Shsl ffY,u 

mgl ;jÿrg;a c,h yd Lksc mßjykh isÿ fkdlrhs' fï wl%Sh ia;r wrgqj f,i 

y÷kajkq ,efí'  tajd Ydl l| fyda uq, uOHhg wdikakj msysghs' 

  fuhg msg;ska we;s ;jÿrg;a ffY,u hqIh mßjykh lrk kj oaú;Shsl ffY,u 

mgl t<h  f,i y÷kajkq ,efí'

wmsp¾uh

m%d:ñl ffY,uh

m%d:ñl maf,dahu

m<uq j,al leïìhu

j,alh

uÊcdj

m%d:ñl maaf,dahu

ikd, leïìhu

ndyslh

ikd, lsrK

m%d:ñl ffY,u

oaú;Shsl maf,dahu

oaú;Shsl ffY,u

ikd, leïìhu
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  idudkHfhka wrgqj t<hg jvd ;o meyefhka hqla;hs' thg fya;=j wrgqfõ ffi, 

wjldY mqrd we;s frisk yd wfkl=;a ldnksl ixfhda.hs' fï ksid u Ydlfha yrh  

^uOH fldgi& È,Sr wdidok yd ±j isÿre lrk lDókaf.ka wdrlaId fõ'

  maf,dahu mßixl%uKhg kj oaú;Shsl maf,dahu muKla odhl jk w;r" merKs 

oaú;Shsl maf,dahu leä - ì£ hhs'

oDV oej yd uDÿ oej

  wdjD; îc Ydlj, oaú;Shsl ffY,u oDV oej f,i y÷kajkq ,nk w;r" újD; îc 

Ydlj, oej uDÿ oej f,i ye|skafõ'

  fï uDÿ oejj, ffY,u jdyskS olakg fkd,efí'

j¾Ol j,

  j¾Ihla ;=< § idudkH j¾Ol ld,j,g jvd oaú;Shsl ffY,fï >klu yd ffY,u 

jdyskSj, l=yrj,  úYd,;ajh" f;;a WKqiqï  j¾Ol ld, ;=< § jeä h' fï fjki 

Ydl l|l yrialvl <d mdg yd ;o mdg j,hka u`.ska oel .; yels h' fïjd 

j¾Ol j, f,i y÷kajhs'

  fi!uH l,dmsl m%foaYj, jika; ld,h ;=< § we;s jk ldIaGh ^oaú;Shsl ffY,u& 

jika; ldIaGh f,i y÷kajhs' fuys ffi,fha we;s ffi,u jdyskS úYd, l=yr yd 

;=kS ì;a;s iys;hs' fï jHQyh Ydlfha yg .kakd kj m;%j,g Wmßu c, m%udKhla 

mßjykhg odhl fjhs'

   b;sß j¾Ol R;=j mqrd yg .kakd ldIaGh .sïydk ldIaGh f,i y÷kajhs' fï 

ld,fha yg .kakd ffi,u jdyskSj, l=yr l=vd jk w;r" ì;a;sfha >klu b;d 

jeä h' fï ksid fïjd ;=<ska jeämqr c,h mßjykh fkdjk kuq;a Ydl ;=< 

jeämqr ixOdrl Yla;sh imhhs'

   fï ldIaG fol tlaj .;a l, jd¾Isl j,hla f,i y÷kajhs' Ydl l|l fyda uq,l 

j¾Ihla mqrd j¾Okh yrialvl we;s meyeÈ,s j,hla fia ±l .; yels h' fï ksid 

fi!uH l,dmsl m%foaYj, jefjk Ydlhl jhi .Kkh lsÍu jd¾Isl j, .Kka 

lsÍu u`.ska isÿ l< yels h'

wdf,dalh wê.%yKh i|yd Ydl m%frday ks¾udKh ù we;s wdldrh 

  Ydl  lf|a  È. yd Ydl w;= fn§ we;s wdldrh u`.ska Wmßu wdf,dal m%udKhla ,nd 

.ekSug yev.eiS we;'

  Ydl hdno Ydlj,ska ,efnk fijK u`. yrjd .ekSug Wig jefâ'

   

    l|

   fndfyda Wi Ydlj,g Yla;su;a hdka;%sl ikaOdrhla iys; >klï l|la we;'

  ldIaÁh Ydlj, Wi l|ka oaú;Shsl j¾Okh ksid Yla;su;a fõ'
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  je,a by< wdf,dal m%udKhla wê.%yKh i|yd wfkl=;a jia;= u; hefmñka by< 

ia;rj,g <`.d fjhs'

   Ydl w;= fn§ we;s wdldrh

  úúOdldr f,i Ydlj, w;= fn§fï rgd we;'

  iuyr Ydl w;= fn§ ke;s w;r" iuyr tajd fyd|ska w;= fn§ mj;S'

  úúOdldr Ydl w;= fn§ï rgd ksid tu ;u mdßißl ksfla;kj,ska Wmßu wdf,dal 

m%udKhla wjfYdaIKh lr .ekSug yev .eiS we;'

m;% 

    m;%fha m%udKh

  Ydl m;%fha m%udKh th jefvk mßirh wkqj fjkia fõ'

  j¾Id jkdka;rh ;=< jefjk Ydlj,g úYd,;u m;% we;'

  b;d  úh<s  fyda  ;o YS; mßirj, jefvk Ydlj,g l=vd u m;% we;'

    m;% úkHdih

  l| u; m;% ieliS we;s wdldrh m;% úkHdihhs'

  l| u; we;s .eghlg m;% tlla" folla fyda lSmhla iù ù we;'

  m;% úkHdih u`.ska Wmßu wdf,dal m%udKhla ,nd .ekSug yev .eiS ;sfí'

   m;% ÈYdk;sh

  m;% ;sriaj ilia úh yels h'

  túg wvq wf,dal ;;a;aj hgf;a jqj o tajd ld¾hCIuj wdf,dalh .%yKh lrhs'

  iuyr Ydlj, isriaj ieliqK m;% msysghs' Wod( ;DK

  fuf,i m;% ieliS we;af;a ;Sj% wdf,dalhg ksrdjrKh ùfuka m;% ;,hg isÿ 

úh yels ydksh u`. yrjd .ekSug h' tkï m;% wdikak jYfhka isriaj ;sîfuka 

m;% ;,hg wdf,dal lsrK iudka;rj m;s; ùfuka jeämqr wdf,dalh m;% u;g 

fkd,efí'

Ydl ;=< isÿ jk jdhq yqjudrej 

o¾YSh talîc yd oaúîc m;%S Ydlm;%j, jHQyh 

  fndfyda ikd, Ydlj, m%Odk m%NdixYaf,aIl jHQyh jkafka Ydl m;%hhs' Wvq yd 

há wmsp¾ufha we;s mQáld u`.ska jdhq yqjudrej isÿ fõ'

  wmsp¾uh idudkHfhka ;ks ffi, ia;rhls' Wvq yd há wmsp¾u w;r"  m;% uOHh 

f,i y`ÿkajkq ,nk mQrl mglhla msysghs' fuh m%NdixYaf,aIKh i`oyd úfYaIKh 

jQ uDÿia;r ffi,j,ska hqla;h' oaúîcm;%S Ydl m;%j, mQáld m%Odk jYfhka há 

wmsp¾uh ;=< mj;S' oaúîcm;%S Ydl m;%j, m;% uOH ffi, ia;rh" bks uDÿia;rh 

yd iújr uDÿia;rh f,i lemS fmfkk ia;r 2lska iukaú; h' bks uDÿia;r 
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ffi, È.á yevhla .kS' ffi, ia;r tlla fyda lsysmhla fyda mej;sh yels h' fï  

ia;rh m;%fha by< fldgfia Wvq wmsp¾uhg jyd u my<ska msysghs'

  iújr uDÿia;rh bks uDÿia;rh yd há wmsp¾uh w;r"  ieliS we;' th wka;¾ 

ffi,Sh wjldY rdYshla iys;j ,sys,aj ieliS ;sfí' iújr uDÿia;r ffi," bks 

uDÿia;r ffi,j,g jvd wvq yß;,j m%udKhla orhs'

  m;%fha ikd, mgl" lf`oa ikd, mgl iu`. wLKavj ne`§we;' cd,dldr kdrá 

úkHdihla mj;S' m;%fha we;s kdrá m;%uOH ffi, ia;rh ;=< § oelsh yels w;r" 

tajd fyd`Èka YdLkh ù ;sfí' iEu kdráhla u l,dm fldmqjla u`.ska wdrlaId ù 

mj;S' 

  talîcm;s% m;%j, mQáld Wvq yd há wmsp¾u foflys u we;' m;% uOHh bks yd 

iújr uDÿia;rj,g úfNaokh ù ke;' ish¨ m;% uOH ffi,j, yß;,j nyq, h' 

kdrá iudka;rj ieliS we;'

             

              rEmh 4'12 o¾YSh oaúîcm;%s Ydl m;%hl yrialv jHQyh

ffY,u mQáldj

WÉp¾uh

iújr uDÿia;r

maaf,dahu

kdráh

bks uDÿia;r

Wvq wmsp¾uh

oDVia;r ;ka;=

há wmsp¾uh

jdhq wjldY WÉp¾uhmd,l ffi,

l,dm fldmqj
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                       rEmh 4'13 o¾YSh talîcm;s% Ydl m;%hl yrialv jHQyh

mQáldjl jHQyh                                                                                                                                           

  mQáld hkq Ydl l|ka yd m;% wmsp¾ufha olakg ,efnk jeiSug yd újD; ùug 

we;s isÿre úfYaIhls'

  fï isÿr md,l ffi, f,i y÷kajkq ,nk úlrKh jQ wmsp¾óh ffi, follska 

jg ù mj;S'  tu md,l ffi, úfYaI yevhla orhs' imqIam Ydlj, md,l ffi, 

o¾YSh jYfhka fndaxÑ îc yevhla .kS' yß;,j ork tl u wmsp¾óh ffi, j¾.h 

o md,l ffi, fõ' md,l ffi,j, ì;a;s wiudldr f,i fi,shqf,daiaj,ska >k 

ù we;' fuys we;=¿; fi,shqf,daiaì;a;sh" msg; ì;a;shg jvd >klñka jeä w;r"  

m%;Hia: nfjka wvq h' md,l ffi, jgd fi,shqf,daia CIqø fl|s;s wÍh wdldrhg 

ieliS wm%;Hia: j<Æ idohs'

  md,l ffi, ;u yevh fjkia lrñka mQáld isÿf¾ úIalïNh md,kh lrhs' tkï( 

md,l ffi, hq., w;r"  mr;rh m<,a fyda mgq lrhs'

yß;,j

mQáldj

kHIaáh

ffi, ma,diauh

ßla;lh

md,l ffi,

o¾YSh wmsp¾óh ffi,h

yß;,j

(a)

wmsp¾uh

ikd, l,dm 

            jdyskS

        maf,dahu

kHIaáh
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o¾YSh wmsp¾óh ffi,h

fi,shqf,daia

laIqø ;ka;=

rEmh 4'14 - (a) yd (b) mQáldjl o< jHQyh

msg; fi,shqf,daia ì;a;sh

we;=¿ fi,shqf,daia ì;a;sh

md,l ffi,
mQáldj

(b)

kHIaáh

yß;,j

jdhq yqjudrej

jdhq yqjudrej f,i y÷kajkafka Ôúhl=f.a ffi, yd ndysr mßirh w;r" isÿ jk jdhq 

yqjudrejhs' Ydlj, jdhq yqjudrej mQáld iy jdisÿre yryd isÿ úh yels h' óg wu;r 

j WÉp¾uh yryd o iq¿ m%udKhlska jdhq yqjudrej isÿ úh yels h'

Ydl foay ;=< O
2
 iy CO

2
 mßjykh i|yd úfYaI moaO;shla msysgd ke;' fï jdhq 

mßjykh uq¿ukska u isÿ jkafka úirKh u`.sks' 

mQáld újD; ùfï yd jeiSfï hka;%Kh 

md,l ffi,j, Y+k;dj fjkia ùu u; mQáld isÿre újD; ùu yd jeiSu r|d mj;S' 

wdi%e;sh u`.ska md,l ffi, ;=<g c,h .,d hEu isÿ jqj fyd;a md,l ffi,j, 

Y+k;dj  jeä ù ffi,  m%idrKh fõ' tfy;a fï m%idrKh ffi,fha iEu ÈYdjl u 

taldldrj isÿ fkd fõ' idfmalaIj wm%;Hia: we;=¿ ì;a;sh ;rula keó hEu;a" md,l 

ffi, fol tlsfklska wE;a ùu;a isÿ fõ' fuys m%;sM,hla f,i mQáld isÿr újD; 

fõ' md,l ffi, ;=<ska c,h bj;a jqj fyd;a tu ffi,j, Y+k;dj wvq ù" we;=¿; 

ì;a;sj, jl%;dj wvq ù fyda fl<ska ù mQáld isÿre jeiS hhs'

mQáld isÿre újD; ùfï iy jeiSfï hka;%Kh K+ iHkaoh l,ams;h u`.ska meyeÈ,s 

lrhs'

   K+ iHkaoh l,ams;h

Èjd ld,fha § hdno wmsp¾óh ffi,j, isg md,l ffi, ;=<g ilS%hj K+ we;=¿ ùu 

yd tajd md,l ffi, ;=< tla/ia ùu isÿ fõ' ffi, ;=< idkaøKh jeä fõ' fuh 

u`.ska md,l ffi,j, c, úNjh hdno wmsp¾óh ffi,j,g jvd wvq fõ'  túg hdno 

wmsp¾óh ffi,j, isg md,l ffi, ;=<g wdi%e;sh u`.ska c,h .,d hEu isÿ fõ' fï 

ksid md,l ffi,j, Y+k;dj jeä ù mQáld isÿre újD; fõ'
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fuf,i md,l ffi, ;=< K+ tla/ia ùu i|yd Yla;sh wjYH jk w;r" " md,l ffi, 

;=< yß;,jj, m%NdixYaf,aIKfha § isÿ jk bf,lafg%dak yqjudrej u`.ska tu Yla;sh 

imhkq ,nhs'

md,l ffi,j, isg K+ hdno wmsp¾óh ffi,j,g bj;a lsÍu u`.ska mQáld jeiSu 

isÿ fõ' fuúg ndysrdi%e;sh isÿ ù c,h md,l ffi,j,ska bj;a ù" md,l ffi,j, 

Y+k;dj wvq ù mQáld isÿre jeiS hhs'

weíisisla wï, (ABA) u`.ska o K+ iHkaokh l,ams;fha § ld¾hNdrhla bgq lrhs'

    ksh`. ld,fha § mQáld isÿre jeiSu i|yd ABA j, ld¾hNdrh 

  c,h ys`. ;;a;ajhg m%;spdrhla f,i Ydl uq,a iy m;% u`.ska  ABA ksmojkq ,nhs'

   ABA ksmoùfuka md,l ffi,j, K+ bj;a lsÍu u`.ska mQáld isÿre jid ouhs'

   fuu`.ska Ydl ue,ùu wvq fjhs' 

 

 mQáld ls%hdldß;ajhg n,mdk idOl 

  Èjdld,fha mQáld  újD; jk w;r" fndfyda úg rd;S% ld,hg jeiS hhs' wdf,dalh 

md,l ffi, ;=<  K+ tla/ia ùu W;af;ackh lrkq ,nhs'

  wO#mQáld l=àrh ;=< ldnkavfhdlaihsâ idkaøKh wvq ùu ksid mQáld újD; fjhs'

  md,l ffi,j, wNHka;r >áldj u`.ska mQáld isÿre újD; ùfï yd jeiSfï 

ffoksl ßoauh md,kh lrkq ,nhs'

  ksh`.h" wêl WIaK;ajh iy iq<x jeks mdßißl wd;;s ;;a;aj u`.ska Èjd ld,h 

;=< mQáld jeiS hEu isÿ flf¾'

c,h yd Lksc whk w;am;a lr.ekSu (

   

  mßjykfha wjYH;dj 

fN!ñl Ydl mßKduh;a" Ydl ixLHdj jeä ùu;a iu`. wdf,dalh" c,h yd fmdaIl 

i|yd jk ;r.h o jeä úh' fuys m%;sM,hla jYfhka Ydl foayfha m%udKh yd 

ixlS¾K Ndjh o jeä úh' Ydlh ;=< c,h yd Lksc mßjykh lsÍug ;snQ ir, 

mßjyk l%u m%udKj;a fkdùfuka" ffY,u yd maf,dahu iys; ikd, mgl mßKduh 

ùu Ydl foayh ;=< øjH È.= ÿr mßjykh lsÍug wdOdrhla úh'

 Wod( ffY,u u`.ska c,h yd Lksc whk uq,aj, isg m%frdayh olajd mßjykh    

         lrhs'

maf,dahu u`.ska m%NdixYaf,aIKfha M, tajd ksmojk fyda ixÑ; ia:dkfha isg tajd 

wjYH jk ia:dk lrd mßjykh lrhs'

   c,h iy ødjH mßjykh jk l%u 

Ydl øjH mßjykh i|yd ils%h fukau wls%h mßjyk l%u Ndú; lrhs'

   ils%h mßjykh
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  wls%h mßjykh

  úirKh

  wdi%e;sh    flá ÿr i|yd mßjyk l%u

  ksmdkh

  myiq l< úirKh              

  f;d. m%jdyh (Bulk fl ow) - È.= ÿr i|yd mßjyk l%u

  wls%h mßjykhg mßjD;a;sh Yla;sh (ATP) wjYH fkdjk w;r" th iajhxisoaOj 

isÿ fõ' iuyr øjH mg, yryd mßjykh ATP Ndú; lrñka isÿ lrhs' th ils%h 

mßjykh fõ'

  úirKh 

wKq ksr;=rej u p,kh fjñka mej;Su fya;=fjka wKqj,g ;dm Yla;sh kï Yla;shla 

mj;S' fï p,kfha m%;sM,hla f,i wKqj, úirKh isÿ fõ' fjk;a lsisÿ ndysr n,hla 

Nú; fkdlrñka øjH wKqj, isÿ jk wyUq p,kh fya;=fjka tys idkaøKh jeä 

ia:dkhl isg idkaøKh wvq ia:dkhla lrd wKq p,kh ùu úirKh f,i y÷kajhs' 

wKq wyUq f,i p,kh jqj o  úirKh u`.ska wKq iuQyhl p,kh ÈYdk;shla we;sj 

isÿ fõ' 

   úirKh iajhxisoaOj" mßjD;S Yla;sh ̂ ATP)  Ndú; fkdlrñka" idkaøK wkql%uKhla 

Tiafia isÿ fjhs' 

  úirKh mg, yryd o isÿ úh yels h' tfia jkafka .uka lrk wKq i|yd tu 

mg,h mdr.uH jkafka kï muKs'

Wod( 

   c,h iy c, ødú ixfhda. fi,shqf,daia ffi, ì;a;sh yryd úirKh fõ'

  Tlaiscka iy ldnkavfhdlaihsâ ma,diau mg,h yryd úirKh fõ'

   wdi%e;sh

  wdi%e;sh úfYaI úirK l%uhls'

  jrKSh mdr.uH mg,hla yryd ksoyia c, wKq úirKh ùu wdi%e;sh f,i y÷kajhs'

  ksoyia c, wKq hkq ødjH wKqj,g fyda mDIaGj,g ne£ ke;s c, wKq h'

   ksmdkh 

  c, ldñ øjH u`.ska c, wKq fN!;slj wêfYdaIKh lr .ekSu ksmdkh f,i 

y÷kajhs'

  Wod(  c, wKq fi,shqf,daia ffi, ì;a;s u`.ska wêfYdaIKh lsÍu

   myiq l< úirKh (Facilitated Diff usion)

  c,h yd c, ldñ ødjH" mg,hla yryd msysgd we;s mßjdyl fm%daàk wKqj, 

wdOdrfhka wls%hj mg,h yryd .uka lsÍu myiq l< úirKh kï fõ'
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tu mßjdyl fm%daàk b;d úfYaI fõ' tkï tajd u`.ska we;eï øjH mßjykh lrkq

,nk w;r" we;eï øjH mßjykh lrkq fkd,nhs' fuys § isÿ jk mßjykh o idkaøK

wkql%uKh Tiafia isÿ fjhs' fuh wls%h mßjykhls'

                         rEmh 4'15 myiqlrK úirK ls%hdj,sh

f;d. m%jdyh 

mSvk wkql%uKhla Tiafia øj yd ødjH wxY= o iu`. ^iïmQ¾K ødjKh u& .uka lsÍu 

f;d. m%jdyhhs' fuys § ieu úg u mSvkh jeä ia:dkhl isg wvq mSvkhla we;s 

ia:dkhlg øjH mßjykh isÿ fjhs' fuh È.= ÿrlg øjH mßjykh jk l%uhls' fuh 

mg,hla yryd isÿ fkdfjhs' fï mßjykh úirKhg jvd jeä fõ.hlska isÿ fõ' fï 

mßjyk l%uh" ødjH idkaøK wkql%ufhka iajdëkj isÿ fõ' 

   

c, úNj ixl,amh

c,h .uka lrk ÈYdj ;SrKh lrkq ,nk" ødjH idkaøKh iy fhdokq ,nk mSvkh 

u`.ska md,kh jk fN!;sl .=Kdx.hla c, úNjh f,i ye`Èkafõ' c, úNjh c, 

wKqj, úNj Yla;sh yd iïnkaOhs' c,h iys; ´kE u moaO;shl c, úNjhla mj;S' 

c, .ukg ndOlhla fkdmj;S kï c, úNjh jeä ia:dkhl isg c, úNjh wvq 

ia:dkhlg ksoyia c, wKq .uka lrhs'

c, úNjh   u`.ska ixfla;jla lrhs'  ukskq ,nkafka fu.dmeial,a (MPa) 

tallfhks'  wdikak jYfhka iïu; ;;a;aj hgf;a ^uqyqÿ uÜgfï iy ldur 

WIaK;ajfha §&" Ndckhl we;s jdhqf.da,hg ksrdjrKh jQ ixY=oaO c,fha c, úNjh 

0 MPa f,i ye|skafõ' ødjH idkaøKh fuka u fN!;sl mSvkh" c, úNjh flfrys 

n,mdhs' tksid c,úNjh my; iólrKfhka fmkakqï flf¾'

 } Ψ
s
 + Ψ

ඉ

  c, úNjh }   

  ødjH úNjh  } Ψ
s
   

  mSvk úNjh } Ψ
ඉ

 

fm%daàk kd,sld

ma,diau mg,h

nysiaffi,Sh wjldY

wka;¾ffi,Sh wjldYh

jdyl fm%daàk
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   ødjH úNjh 

ødjH úNjh (Ψ
s
) ødjKhl ujq,sl;djg wkqf,dauj idudkqm;sl fõ ^Ψ

s
 

wdi%e;sl úNjh f,i o y÷kajhs' ødjHh wdi%e;sfha ÈYdj flfrys n,mdhs&'                                                                                                                                         

Ydlj, we;s ødjH f,i o¾YShj olakg ,efnkafka Lksc whk yd iSks h'

ixY=oaO c,fha c, úNjh (Ψ) 0 MPa fõ' ødjH Èh lrk úg c, wKq tu ødjH wKq 

iu`. ne£fuka ksoyia c, wKq m%udKh wvq ùfuka c,fha p,kh iy ld¾hh lsÍfï 

yelshdj o wvq lrhs' fuf,i ødjH idkaøKh jeä jk úg c, úNjh flfrys RK 

n,mEula we;s fõ' tksid ødjKhl Ψ
s
 yeu úg u RK w.hla f,i m%ldY lrhs' ødjH 

idkaøKh jeä j;a u th jvd;a RK ^-& w.hla .kS'

Wod(  0'1M iSks ødjKfha Ψ
s
  = -0.23MPa

   mSvk úNjh

mSvk úNjh ^Ψ
ඉ
 & ødjKhla u; we;s fN!;sl mSvkh kï fõ' jdhq f.da,Sh mSvkhg 

idfmalaIj OK  (+) fyda ^-& RK w.hla .kS' 

Wod ( ffi,u jdyskSj, Ψ
ඉ
 idudkHfhka - 2MPa g jvd wvq h' thg fya;=j ffY,u   

jdysks wd;;shla ^RK mSvkhla& hgf;a mej;Su h'

iÔù ffi, wdi%e;sh u`.ska c,h wjfYdaIKh lr .kq ,nk ksid tu ffi, ;=< yeu 

úg u Ok (+) mSvkhla mj;S' tksid tajdfha Ψ
ඉ
 Ok w.hla .kS'

ffi,hl wka;¾.;h u`.ska ma,diaumg,h ffi, ì;a;sh u;g f;rmSula we;s lrhs' 

túg m%dlama,diauh m%;súreoaO foig f;rmjhs' ta fya;=fjka Y+k;d mSvkh f,i 

ye¢kafjk mSvkhla we;s fõ' fï Y+k;d mSvkh jeä j;a u ffi,fha c, úNjh o 

jeä fõ'

   ffi,hl c, úNjh 

ffi,h hkq c,h wvx.= moaO;shls' tksid thg c, úNjhla we;' m%dlama,diagh ødjH 

wvx.= jk c,Sh moaO;shls' fï ksid fuys RK ødjH úNjhla ^
s
 )  mj;S' fï  

s
  

ksid ffi,fha   wvq fõ'

Y+k;d mSvkh ksid m%dlama,diaufha we;=¿; mSvkh jeä fõ' tu`.ska ffi,fha mSvk 

úNjh  jeä fõ' fï p ksid ffi,fha  jeä fõ' 

tksid ffi,hl  c,úNjh  my; i|yka iólrKfhka fmkakqï l< yels h'

  } 
s
  +  

p
 jeä   

   

   ma,diau mg,h yryd ßla;lhla iys; ffi,hla ;=<g c,h we;=¿ ùu

ffi,hla ndysr ødjKhl .s,ajQ úg c, .ufka ÈYdj ndysr ødjKfha c,úNjh yd 

m%dlama,diagfha c, úNjh u; r|d mj;S'
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 mQ¾K úY+k jQ ^c,h bj;a ùu fya;=fjka& ffi,hla i,luq'

 fï ffi,fha 
p
 = 0  fõ'

 tksid tys  = 
s
  fõ'

ixY=oaO c,fha  
s
 = 0 MPa  fõ' ødjH tu c,hg tl;= lrk úg tys 

s
 ys RK w.h 

jeä fõ fyda jvd;a RK w.hla .kS' fï úY+k ffi,h  tu ffi,hg jvd jeä ødjH 

idkaøKhla ødjKhl ^jvd;a RK ødjH úNjh iys; ødjKhl& .s,ajQfha hehs i,luq' 

ndysr ødjKfha c, úNjh  wvq ksid ^jvd;a RK& c,h ffi,fha isg ndysrhg 

úirKh fõ' túg ffi,fha m%dlama,diagh yels<S" ffi, ì;a;sfhka bj;g we§ hhs' 

fï ls%hdj,sh ffi,h úY+k ùu f,i y÷kajhs'

fï ffi,h ixY=oaO c,fha ^ = 0 MPa)  .s,ajQfha hehs i,luq' ffi,fha c, úNjh 

ixY=oaO c,fha c, úNjhg jvd wvq h' thg fya;=j ffi,h ;=< ødjH Èh ù ;sîu h' 

túg ødjKfha isg ffi,h ;=<g wdi%e;sh u`.ska c,h we;=¿ fõ' túg m%dlama,diagh 

bÈóug mgka f.k" ma,diau mg,h ffi, ì;a;sh u;g f;rmjhss' túg w¾O jYfhka 

m%;Hia: ffi, ì;a;sh u`.ska mSvkhg ,laj we;s m%dlama,diagh u;g Y+k;d mSvkhla 

we;s lrhs' tksid ffi,fha p  l%ufhka jeä fõ' p i|yd ,nd .; yels Wmßu w.h 

ffi,fha 
s
 ys w.hg iudk h' tkï Ψ

ඉ
  } Ψ

ඌ
  túg 

 
 = 0   fõ' tkï nyIaffi,Sh 

mßirfha c, úNjhg 0 MPaj,g iudk fõ' túg c, .uk .;sl iu;=<s;;djlg 

m;a  fõ' tkï ;j ÿrg;a Y=oaO c,.ukla isÿ fkdfõ' ffi,hg Wmßu Ψ
ඉ
  w.hla 

we;s úg § ^th ffi,fha 
s
 g iudk fõ& ffi,h mQ¾K jYfhka Y+k ú hehs lshkq 

,efí ^mQ¾K Y+k jQ fyda mQ¾K úY+k jQ ffi, iajNdjfha olakg fkd,efí&'

fï ksid wldIaÁh Ydl mglhla" c, úNjh jeä ndysr ødjKhl .s,ajQ úg th ;=<g 

c,h we;=¿ ù"  tys ;o .;sh jeä ù"  b;d oDV Ndjhla we;s lrhs' fï ksid Y+k;d 

mSvkh wldIaÁh Ydlj,g ikaOdrl Yla;sh ,nd foa' tfia u Y+k;d mSvkh ffi, Èla 

ùfï § o jeo.;alula olajhs' Y+k;dj wvq ùfuka Ydlh ue,ùu isÿ fõ'  túg Ydl 

l| yd m;% keó jefÜ'

   mdxY= ødjKfha isg Ydl uq,a ;=<g c,h yd Lksc p,kh

uQ,d.%hg wdikakj we;s uqf,ys ffi,j,ska m%Odk jYfhka c,h yd Lksc whk 

wjfYdaIKh lrk neúka tu ffi, jeo.;a fõ' fï m%foaYfha we;s wmsp¾óh ffi, 

c,hg jvd;a mdr.uH jk w;r" fndfyda ffi, uQ,flaY njg úfNaokh ù we;' uq,a 

u`.ska c, wjfYdaIKhg jeä odhl;ajhla ,nd fokafka uQ,flaY u`.ska uqf,a mDIaÀl 

j¾.M,h jeä ù we;s neúks'

uQ,flaY u`.ska mia wxY=j,g ;Èka ne£ ke;s c, wKq yd tys Èh jQ Lksc whk iys; 

mdxY= ødjKh wjfYdaIKh lrkq ,nhs' fï wjfYdaIKh ma,diau mg,h yryd isÿ fõ'
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c,h uQ,flaY ;=<g" idkaøK wkql%uKh Tiafia wls%hj wdi%e;sh u`.ska we;=¿ fõ' 

tfy;a uQ,flaY ;=< wvx.= Lksc whk idkaøKh mdxY= ødjKfha idkaøKhg jvd 

jeä h' uQ,flaY ;=< wvx.= K+ whk idkaøKh mdxY= ødjKfha K+ idkaøKhg jvd 

ish .=Khlska muK jeä h' fï ksid Lksc whk wjfYdaIKh ils%h mßjykh u`.ska 

idkaøK wkql%uKhg tfrysj isÿ fõ'

mdxY= ødjKh wmsp¾óh ffi,j, c, ldñ ffi, ì;a;s ;=<g o we;=¿ ù" tu ffi, 

ì;a;s yryd o" nysIAffi,Sh wjldY Tiafia o ksoyfia uqf,ys ndyslh ;=<g .uka lrhs'

   wÍh c, mßjykh 

mfiys isg uqf,ys ndyslh olajd we;=¿ jQ c,h yd Lksc uqf,ys ffY,u olajd mßjykh 

wÍh c, mßjykh kï fõ'

ndyslfha we;=¿;u ffi, ia;rh jk wka;Yap¾uh" ndyslfha isg ikd, is,skavrhg  

Lksc jrKShj we;=¿;a lrk .uka ud¾.fha wjika msßlaiqï ,laIHhla f,i ls%hd 

lrhs' ffi, ì;a;s wjldY Tiafia yd nysIaffi,Sh wjldY Tiafia uq,g we;=¿;a jQ" 

tkq ,nk ishÆu øjH wka;Yap¾ufha ffi,j, ma,diau mg, yryd .uka l< hq;=fõ' 

fï ksid Ydl foayh wkjYH øjH jrKSh f,i neyer lrhs'

wÍh c, mßjyKfha  § ud¾. ;=kla Ndú; fõ'

tkï 

1' wefmdma,diag ud¾.h

2' isïma,diag ud¾.h

3' mg, yryd iïfm%aIK ud¾.h  

   wefmdma,diag ud¾.h 

iÔú ffi,hl ma,diau mg,hg msg;ska we;s ish¨foa -  tkï( ffi, ì;a;sh" 

nysIaaffi,Sh wjldY iy ffY,ujdyskS" jdyldN jeks wÔù ffi,j, wNHka;rh 

wefmdma,diag ud¾.hg wh;a h'

c,h yd tys ødjH ika;;slj ffi, ì;a;s wjldY yd nysIaaffi,Sh wjldY Tiafia 

.,d hk w;r" th wefmdma,diag ud¾.h f,i ye¢kafõ'

uQ,flaYj, c, ldñ ffi, ì;a;s u`.ska mdxY= ødjKh by<g .ekSu o wefmdma,diagh 

i|yd m%fõY ud¾.h imhhs' túg c,h yd Lksc fï ffi, ì;a;s mQrlh ;=<ska yd 

nysYaa ffi,Sh wjldY Tiafia ndyslh ;=<g úirKh fõ'

wka;Yap¾óh ffi,j, ;sria yd wÍh ì;a;sj, mj;sk lemamd¾ máh kue;s ndOlh 

u`.ska wka;Yap¾uh" wefmdma,diag ud¾.h wjysr lrhs' fï leiamd¾ máh iqfnßkaj,ska 

iE§ we;s w;r"  th c,hg yd Lksc ,jKj,g wmdr.uH fõ' tksid c,h yd Lksc 

wka;Yap¾uh ;=<ska wefmdma,diagh Tiafia ikd, is,skavrhg we;=¿ úh fkdyels h' 

tksid  c,h  yd Lksc ikd, mglhg we;=¿ ùug fmr jrKSh mdr.uH;dfjka hq;a 

ma,diau mg,h yryd .uka l< hq;= neúka" wkjYH  øjH yd úI øjH ikd, mglhg 
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we;=¿ ùfuka j<lhs'

tfia u wka;Yap¾uh u`.ska  ffY,uhg talrdYs jk øjH wdmiq mdxY= ødjKhg 

jEiaiSuo j<lajhs'

   isïma,diag ud¾.h 

isïma,diaghg ish¨iÔù ffi,j, iïmQ¾K ihsfgdfid,h yd tajd tlsfkl ne£ we;s 

ffi, ma,diau kd,sld jk ma,diaunkaO hk ish,a, wh;a fõ' isïma,diag ud¾.h 

u`.ska c,h yd c,fha Èh jQ øjH ffi, ma,diau mQrlh Tiafia ika;;slj .uka 

lrhs' fï .uka ud¾.fha §" øjH uq,ska u Ydlh ;=<g we;=¿ jk úg tajd tlajrla 

ma,diau mg,h yryd .uka l< hq;= fõ' tf,i tl ffi,hlg we;=¿ ùfuka miq tajd 

ffi,fhka ffi,hg ma,diau nkaO Tiafia .uka lrhs'

   mg, yryd iïfm%aIK ud¾.h

mg, yryd iïfm%AIK ud¾.fha § c,h yd Lksc whk tla ffi,hlska ma,diau mg,h 

Tiafia msg;g meñK" B<`. ffi,fha ma,diau mg,h yryd kej; we;=¿;g .uka 

lrhs' tys § kej; kej; ma,diaumg,h yryd c,h yd ødjH .uka lrhs'

mdxY= ødjKh wefmdma,diag Tiafia .uka lrk úg iuyr Lksc whk yd c,h fldgila 

wmsp¾óh yd ndysl ffi,j, m%dlama,diaghg we;=¿ ù isïma,diagh Tiafia .uka lrhs'

iuyr øjHj,g tla ud¾.hlg jvd jeä ud¾. ixLHdjla Ndú; l< yels h' mßjykh 

i|yd wvq u m%;sfrdaOhla fmkajkafka wefmdma,diag ud¾.fhks' tksid jeä jYfhka 

c,h mßjykh lrkq ,nkafka wefmdma,diag ud¾.h Tiafia h'

wjidkfha § c,h yd Lksc ffY,ufha jdyskS tall yd jdyldN ;=<g we;=¿ fjhs' 

fï c, ikakhkhg odhl jk ffi, mßK; jk úg m%dlama,diagh fkdorhs' tksid 

tajd mßK; jk úg wefmdma,diagfha fldgia njg m;a fjhs'

wka;Yap¾óh ffi, yd ikd, mglfha iÔù ffi,j, m%dlama,diagfha isg ;u ffi, 

ì;a;sj,g Lksc whk uqodyÍ'

úirKh yd il%Sh mßjykh hk ls%hdj,s fol u ødjH isïma,diagfha isg wefmdma,diaghg 

.uka lrùug odhl fõ' túg c,h yd Lksc whk jdyskS tall iy jdyldN ;=<g 

we;=¿ ù" wefmdma,diagh Tiafia muKla f;d. m%jdyhla f,i m%frday moaO;sh olajd 

mßjykh fõ'

   Ydlh ;=< c,h yd Lksc Wvql=re mßjykh

ikd, is,skavrh ;=<g we;=¿ jQ c,h yd Lksc Ydlfha by< fldgig mßjykh jk 

w;r"  fï mßjykh rfidaoa.ukh f,i ye`Èkafõ'
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ffY,uh ;=< ffY,uh hqIh" c,h yd ødjKh jQ Lksc f;d. m%jdyh u`.ska mßjykhg 

,la fõ' th úirKhg jvd YS>%fhka isÿ fõ'

rfidaaoa.ukh yd wod< l%shdj,sh myod §u i`oyd ixila;s wd;;s l,ams;h fhdackd 

lr we;' tu l,ams;hg wkqj rfidaoa.ukh i`oyd pqIKh W;aiafõokh u`.ska 

imhhs' m%frdayj, isg uq,a olajd ffY,ufha iïmQ¾K È. m%udKh Tiafia tu pqIKh 

iïfma%IKh jkafka c, wKqj, ixila;sh u`.sks' fï ksid ffY,u hqIh idudkHfhka 

wd;;shla hgf;a mj;S ^RK mSvkh&' ffY,uh ;=<ska c,h by<g .uka lsÍug RK 

mSvkh Wojq fõ' c,h .uka lrkafka c, úNj wkql%uKhg wkqj h' f;d. m%jdyh 

u`.ska c,h mßjykh ixila;sh yd wdila;sh u`.ska myiq lrhs' by< wdila;sh 

fya;=fjka c, wKq ffY,u ì;a;s ;=< fi,shqf,daia wKqj,g wdl¾IKh fõ' c, 

wKqj, ixila;sh widudkH f,i wêl jkafka c, wKq w;r" yhsv%cka nkaOk ;sîu 

ksid h' tneúka ffY,u jdyskS iy jdyldN ;=< wLKav c, l`ola iEfoa' W;aiafõok 

pQIKh uq,a olajd my<g úysÈh yels jkafka wLKav c, l`ola Tiafia muKs'

m;% uOH ffi,j,ska c,h jdIam jk úg tajdfha c, úNjh wvq fõ' m;% jDka; 

ffi,j, isg m;% uOH ffi, lrd c,h meñfKa' tu`.ska jDka; ffi, j, c, hqIh 

fufyhjkafka mSvk úNj fjki u`.sks' tneúka ffY,uh ;=< c, úNj wkql%uKh" 

w;HjYHfhka u mSvk wkql%uKhls' 

ffY,u hqIhg n,mdk wd;;s n, m;%fha isg uq, olajd iy mi ;=<g mjd iïfm%aIKh 

fõ' tksid"  Ydl foayh yryd mdxY= ødjKh yd jdhqf.da,h w;r"  mj;sk c, úNj 

wkql%uKh .=re;ajhg tfrysj" rfidaoa.ukhg Wmldß fõ' ffY,u hqI by< ke.Sug 

hEug Ydlfha Yla;sh jeh fkd flf¾'

  Ydl uq,a ;=<g Lksc whk we;=¿ jk wjfYdaIK hka;%Kh 

Ydl uq,a ;=<g Lksc whk m%Odk jYfhka we;=¿ jkafka mdxY=ødjKfha isghs' wmsp¾óh 

ffi, c,hg mdr.uH jk w;r" fndfyda wmsp¾óh ffi, uQ,flaY iE§ug úlrKh 

ù we;' uQ,flaY tal ffi,sl jHQy jk w;r" mdxY= ødjKfha Èh jQ Lksc whk 

wjfYdaIKh lrhs' uQ,flaY ffi,j, ffi, hqIfha  we;s  whk idkaøKhg jvd wvq 

whk idkaøKhla mdxY= ødjKfha we;' tksid whk wjfYdaIK idkaøK wkql%uKhg 

tfrysj isÿ fõ' 
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maf,dahu ;=< øjH mßjykhg odhl jk ls%hdj,s 
 

   maf,dahu mßixl%uKfha uQ,sl ,laIK 

m%NdixYaf,aIKfha§ ksmojk M, mßjykh lsÍu maf,dahu mglh u`.ska isÿ jk w;r" 

th maf,dahu mßixl%uKh f,i y÷kajhs' 

wdjD;îcl Ydlj, maf,dahu fmafkar k< tall mßixl%uKh i|yd úfYaIKh ù we;s 

ffi, fõ' 

maf,dahu hqIh fmfkar k< ;=<ska .,d hk c,Sh ødjKhla jk w;r" th ffY,u 

hqIhg jvd fjkia fõ' fuys m%Odk;u fjki jkafka fï  hqIfha nfrka 30]la 

iqlafrdaia wvx.= ùu h' tfia u fuys weuhsfkda wï," fydafudak yd Lksc o wvx.= h' 

maf,dahu hqIh .uka lrkafka iSks ksmojk ia:dkfha isg iSks Ndú;hg .kakd fyda 

ixÑ; lrkq ,nk ia:dk fj; h' fuksid mßixl%uKh isÿ jkafka iSks m%Njfha 

isg iSks wmdhkh olajd h' iSks m%Njh hkq m%NdixYaf,aIKh u`.ska fyda msIaGh ì| 

fy<Sfuka Y=oaO iSks ksIamdolhd f,i ls%hd lrk wjhjh hs' Ydl m;% m%Njh jk w;r"  

j¾Okh jk uq,a" l|ka" wxl=r yd M, wmdhkh f,i ls%hd lrhs' 

msIaGh ixÑ; lrkq ,nk wdlkaO iy n,an jeks foa tajdfha lD;H u; m%Njh fyda 

wmdhkh f,i ls%hd lrhs'

   maf,dahu mßixl%uKfha hka;%Kh 

idudkHfhka" wmdhkh ;udg wdika;u m%Njfhka iSks ,nd .kS'  iEu fmfkar 

k<hlu iSks ødjKh .,d hk ÈYdj" fmfkar k<h u`.ska ne÷K iSks m%Njh yd iSks 

wmdhkh msysgk i:dkh u; r|d mj;S' fï wkqj úúO ia:dkj,ska iïNjh jQ yd 

wjika jk fmfkar k< hdnoj mj;skafka kï tu hdnoj we;s fmfkar k< foll 

hqIh mßjykh ùu m%;súreoaO ÈYdjg isÿ úh yels h' 

maf,dahu mßixl%uKfha m<uq mshjr f,i iSks" fmfkar k< tall ;=<g mßjykh 

lsÍu tkï nerlsÍu isÿ lrhs' iuyr úfYaIj, m;% uOH ffi,j, isg fmfkar k, 

tall ;=<g isïma,diagh Tiafia ma,diaunkaO yryd iSks we;=¿ fjhs' 

fndfyda Ydlj, iSks maf,dahu ;=<g mßjykh ils%hj isÿ lrhs' thg fya;=j iSks m;% 

uOH ffi,j,g jvd jeä idkaøKhlska fmfkar k< tallfha fyda iypr ffi,fha 

wvx.= ùu h'

iqlafrdaia" fmfkar k<h wjidkfha msysá wmdhkfha § yr lrkq ,nhs' fï ls%hdj,sh 

úfYaIh wkqj fyda tu wjhjh wkqj fyda fjkia úh yels h' flfia fj;;a wmdhkfha 

ksoyia iSks idkaøKh ieu úg fmfkar k<fha we;s idkaøKhg jvd wvq h' fuhg 
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fya;=j yr lrkq ,nk iSks wmdhkfha ffi,j, j¾Okh fyda mßjD;a;sh i|yd 

mßfNdackh lsÍu fyda msIaGh jeks wødjH nyqwjhjl njg m;a lsÍu;a ksihs' fuksid 

idkaøK wkql%uKh Tiafia iSks wKq maf,dahufha isg wmdhkhg úirKh jk w;r"  

c,h o wdi%e;sh u`.ska tf,i .uka lrhs'

maf,dahu hqIh m%Njfha isg wmdhkhg 1m/hour fõ.fhka f;d. m%jdyhla f,i Ok 

mSvkhla hg;a .uka lrhs' fuh mSvk m%jdyh f,i y÷kajhs' 

wdjD; îcl Ydlj, maf,dahu mßixl%uKh mSvk m%jdy l,ams;h u`.ska meyeÈ,s lrkq 

,nhs'

fï mßixl%uKfha § my; i|yka ls%hdj,s isÿ fõ'

1' fmfkar k< ;=<g iSks ner ùu ksid m%Njh wi, fmfkar k< tall ;=< c, úNjh 

wvq fõ'

2' fuh fmfkar k< ;=<g ffY,ufha isg wdi%e;sh u`.ska c,h we;=¿ ùug fya;= fõ' 

3' fï c,h we;=¿ ùfuka Ok mSvkhla we;s ù" tu`.ska hqIh fmfkar k<h Tiafia 

;,aÆ ù .,d hhs'

4' wmdhkfha § iSks yr lsÍu ^maf,dahuh yr lsÍu& yd ta iu`. c,h maaf,dahufha isg 

ffY,uh fj; bj;a ùu;a ksid mSvkh wvq fõ'

                         

              rEmh 4'16  maf,dahu mßixl%uK ls%hdj,sh

ffY,u jdyskS maaf,dahu fmfkar k<

m%Njh ^Ydl m;%h&

Ok mSvkh fya;=fjka isÿ jk 

f;d. m%jdyh

iqfl%dia

c,h

wmdhkh 

 ̂ixÑ; uqf,a ffi,h&

RK mSvkh 

fya;=fjka isÿ jk 

f;d. m%jdyh
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Ydl ;=<ska c,h bj;a ùfï ls%hdj,sh

   W;aiafõokh

úirKh u`.ska Ydlfha m;% yd fjk;a jdhj fldgia ;=<ska c,h c, jdIam f,i msg 

ùu W;aiafõokhhs' fuf,i c,h msg ùu m%Odk jYfhka u 

  mQáld ;=<ska ^mQáld W;aiafõokh&

  ;rula ÿrg WÉp¾uh yryd o ^WÉp¾óh W;aiafõokh&  

  jd isÿre yryd o ^jd isÿre W;aiafõokh& isÿ fõ' 

95]la muK c,h msg jkafka mQáld W;aiafõokh u.sks' Èjd ld,fha § f;; ffi, 

ì;a;s yd iam¾Yj we;s wka;¾ffi,Sh jd; wjldY c, jdIamj,ska ix;Dma; fõ' 

idudkHfhka Ydlfhka msg; jd;h tys wNHka;rhg jvd úh<s iajNdjhla .kS' fï 

ksid msg; jd;fha c, úNjh we;=¿;g jvd wvq h' tneúka c, úNjh wkql%uKh 

Tiafia jd; wjldY ;=< mj;sk c,jdIam mQáld ;=<ska Ydlfhka msg;g úirKh fõ' 

   mQáld W;aiafõokh 

ikd, l,dmj, ffY,u u`.ska m;% ;,hg f.k tkq ,nk c,h" m;% ;,h mqrd úysÿKq 

ishqï YdLd kdrá cd,hla u`.ska m;% ;,h mqrd fnodyßhs' fï YdLd ,s.aksNjkh wvq 

ffY,u jdyskS fyda jdyldN tllska fyda lsysmhlska fl<jr fõ' fï ksid tajdfha 

fi,shqf,daia ffi, ì;a;s yryd c,h myiqfjka m;%uOH ffi, ;=<g ksoyia l< 

yels h' c,h" c, úNj wkql%uKhg wkqj m;% uOH ffi, Tiafia wefmdma,diag" 

isïma,diag iy mg, yryd  iïfm%aIK ud¾. Tiafia .ukaa lrhs' m;% uOH ffi,j, 

f;; ì;a;sj, isg c,h jdIam ù wka;¾ffi,Sh wjldYj,g o úfYaIfhka úYd, 

wO#mQáld  jd; wjldYh ;=<g o meñfKa' tys isg mQáld yryd c,jdIam jdhqf.da,hg 

úirKh fõ' m;% ;,hg jyd u wikakj ;=kS" .,d fkdhk jd; ia;rhla mj;S' 

msg;g meñfKk c,jdIam fï ;=kS ia;rh yryd úirKh ù miqj th p,kh jk 

iq<`. fya;=fjka bj;g .id f.k hhs'

;=kS ia:djr jdhq ia;rh yd m;% uOH ffi, w;r"  úirK wkql%uKhla mj;S' iEu 

mQáldjla jgd u úirK ljphla fyda úirK wkql%uKhla we;' hdno mQáldj, we;s 

jk fï úirK ljp tlsfkl w;smsys; ùfuka" ksi, jd;fha § tla iïmQ¾K úirK 

ljphla we;s fõ'

fufia we;s jk úirK ljpfhaa >klu m;%h u;= msg we;s jHQy ,laIK yd iq<f`.a 

fõ.h u; r|d mj;S'

  W;aiafõok YS>%;dj flfrys n,mdk idOl

1' wdf,dal ;Sj%;dj

2' WIaK;ajh

3' wd¾ø;dj
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4' iq<f`.a fõ.h

5' ldnkavfhdlaihsâ idkaøKh

6' m%fhdackhg .; yels mdxY= c, m%udKh

   1' wdf,dal ;Sj%;dj

idudkHfhka Èjd ld,fha § mQáld újD;j mj;sk w;r" w`ÿf¾ § mQáld jeiS mj;shs' 

wdf,dal ;Sj%;dj jeä ùu iu`. W;aiafõok YS>%;dj o jeä fõ'

   2' WIaK;ajh  

wdf,dalh we;s úg §" W;aiafõok YS>%;djg jeä u n,mEula we;s lrk ndysr idOlh 

WIaK;ajhhs' WIaK;ajh jeä jk úg m;% uOH ffi, fj;ska c,h jdIamSNjkh jk 

fõ.h by< hñka m;%h wjg jdhqf.da,h c, jdIamj,ska ix;Dma; lrhs' tfuka u 

WIaK;ajh by< k.sk úg m;%fhka ndysr jdhqf.da,fha  idfmalaI wd¾ø;dj wvq fjhs' 

fï ls%hd fol u ksid m;%fha isg ndysr jdhqf.da,h olajd c, wKqj, jeä idkaøK 

wkql%uKhla yg.kshs' wkql%uKh jeä jk úg úirK YS>%;dj jeä fõ'

   3' wd¾ø;dj  

m;%fha ndysr mßirfha wd¾ø;dj wvq jk úg f;;a m;% wNHka;r mßirfha isg úh<s 

ndysr jdhqf.da,h olajd c, jdIam úirK wkql%uKhla yg .kshs' tu`.ska W;aiafõok 

YS>%;dfõ jeä ùu isÿ fõ' tfukau wd¾ø;dj jeä jk úg ndysr jdhqf.da, c, jdIam 

idkaøKh o jeä jk ksid úirK wkql%uKh o wvq fjhs' túg W;aiafõok  YSS>%;dj 

o wvq fjhs'         

   4'  iq<f`.a fõ.h

ksi, jd;fha § m;%h wjg c,jdIamj,ska wêlj ix;Dma; úirK ljp mej;Sfuka 

m;%h yd ndysr jdhqf.da,h w;r"  úirK wkql%uKh wvq h' túg W;aiafõok YS>%;dj 

o wvq h'

iq<`. we;s úg úirK ljp bj;g .id f.k hEu ksid W;aiafõok YSS>%;dj jeä fjhs'

  5' mdxY= c, iemhqu 

mi úh<s úg c,h mia wxY=j,g ;Èka ne£ mj;shs' túg mfia m%fhdackhg .; yels c, 

m%udKh wvq fõ' tu`.ska mdxY= ødjKfha idkaøKh by< kxjhs' túg mdxY= ødjKfha 

c, úNjh wvq fjhs' tu`.ska mdxY= ødjKfha isg uQ,flaY ;=<g wdi%e;sh u`.ska c,h 

we;=¿ ùug we;s yelshdj wvq fjhs' tksid W;aiafõok fõ.h wvq fjhs' tkï mfia 

isg Ydlh ;=<ska jdhqf.da,h f;la c,h .uka lsÍug we;s c, úNj wkql%uKh wvq ù" 

jeä m%;sfrdaOhla yg .kshs'
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Ydlj,g W;aiafõokfha jeo.;alu

  c,h yd Lksc Ydl foayh mqrd fnod yeÍu

  ffY,u ;=< rfidaoa.ukhg wdOdr ùu

  mdxY= ødjKfha isg c,h yd Lksc uq,a u`.ska wjfYdaIKh 

uQ, mSvkh yd ìkaÿoh

 rd;s% ld,fha § jdhqf.da,fha idfmalaI wd¾ø;dj jeä jk úg tkï" 100] muK jk úg 

W;aiafõok fõ.h b;d wju ùu fyda k;r ùu isÿ fjhs' uq,aj, ffi, u`.ska c,h iy 

Lksc ffY,u ;=<g wLKavj fmdïm lrkq ,nhs' tajd ndyslhg fyda mig wdmiq ldkaÿ 

ùu wka;Yap¾uh u`.ska j<lajhs' tksid úYd, Lksc whk m%udKhla ikd, is,skavrh 

;=< talrdYs ùfuka t;=< c, úNjh wvq fjhs' tksid ndyslfha isg c,h we;=¿ foig 

ffY,uhg we;=¿ fõ' fï fya;=fjka uQ, mSvkhla ckkh lrhs' tksid ffY,u hqIh 

by<g ;,aÆ flf¾' 

 uQ, mSvkh u`.ska Ydl m;% fj;g W;aiafõokfhka ydks jk c, m%udKhg jvd jeä 

c, m%udKhla we;=¿ lrhs' fuys m%;sM,hla f,i we;eï wldIaÀh Ydlj, m;% odrfhka 

fyda m;% ;=vqj,ska c,h ìkaÿ f,i neyer lrjhs' fï ixisoaêh ìkaÿohhs' ìkaÿoh 

ksid neyer jk øj c, ìkaÿ  mskss ìkaÿj,ska fjkia fõ' msks ìkaÿ jdhqf.da,fha we;s 

c,jdIam >kSNjkfhka iEfoa' 

fndfyda Ydl ;=< uQ, mSvkh yg fkd.kshs'  tksid ìkaÿoh isÿ fkdfõ' ìkaÿoh isÿ 

jk Ydl ;=<;a iQ¾hdf,dalh ,enqKq miq isÿ jk W;aiafõokh u`.ska jk c, ydksh uQ, 

mSvkh iu`. iudk l< fkdyels h' W;aiafõokh u`.ska ffY,u hqIh by<g we§ula 

ñi ;,aÆ lsÍula isÿ fkdfõ' tksid oyj,a ld,fha § ìkaÿoh oel .; fkdyels h' 

Ydlh ;=< óg¾ .Kkla ÿrg c,h f.khEug uQ, mSvkh m%udKj;a fkdfõ'

ìkaÿoh isÿ jkafka l=vd YdLd kdrá wi, olakg ,efnk úfYaIs; ffi, ldKavj,ska 

iEÿK c, ðø kue;s úfYaI isÿre ;=<sks' th mQáld yryd isÿ fkdfõ'

Wod( Alocasia, Colacasia

                          rEmh 4'17 c, ðøhl idudkH jHQyh

c, l=yrh
^ðøh&
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Ydl fmdaIK ls%hdj,sj, úúO;ajh

Ôúhl=f.a mßjD;a;Sh ls%hd i|yd wjYH wuqøjH yd Yla;sh mßirfhka ,nd .kakd 

ls%hdj,sh fmdaIKhhs' Ydlj, j¾Okh úlikh yd m%ckkhg fmdaIl wjYH fõ'

   Ydl fmdaIK wdldr 

   iajhxfmdaIs fmdaIK l%uh ^iajhxfmdaIl;dj&

iajhxfmdaIl;dj olajk Ôùyq iajhxfmdaISka f,i ye`Èkafj;s' iajhxfmdaISka 

ldnkavfhdlaihsâ yd wldnksl øjH u`.ska ldnksl wdydr ixYaf,aIKh lrhs' Ydl 

m%NdiajxfmdaISka jk w;r" m%Nd iajhxfmdaISyq wdf,dalfha Yla;sh yd wldnksl øjH 

Ndú;fhka ldnksl wKq ixYaf,aIKh lr;s'

   iyÔjkh

úfYaI follg wh;a Ôùka fofokl="  iómj Ôj;a fjñka mj;ajd .kakd mdßißl 

in|;dj iyÔjkh f,i y÷kajkq ,efí' iyÔjkfha wdldr ;=kls' 

1'  wfkHdakHdOdrh

2'  iyfNdað;dj

3'  mrfmdaIs;dj

wfkHdakHdOdrh  – (mutualism)

Ôùka fofokdgu jdis ie,fik iyÔú in|;djls'

Wod(  rks, uQ,.eá;s ;=< tajd ;=< jdih lrk khsg%cka ;sr lrk nelaàßhd –         

Rhizobium 

 - Wiia Ydl uq,a yd È,sSr w;r"  mj;sk È,Srl uQ, ix.uh

  Cycas fldr,a yev uq,a yd Anabaena w;r"  mj;sk ix.uh 

iyfNdað;dj  - (Commensalism)

 tla Ôú úfYaIhlg muKla jdis ie,fik f,i;a" wfkla úfYaIhg n,mEula  

^ydkshla fyda jdishla& we;s fkdjk f,i;a Ôú úfYaI folla w;r"  mj;sk  

wka;¾ ls%hdjls' Wod(- wmsYdlS ´lsâ 

 

mrfmdaIs;djh -  (Parasitism)

 tla Ôú úfYaIhlg muKla jdis ie,fik f,i;a ^mrfmdaIs;hd&" wfkla úfYaIhg 

ydks isÿ jk f,i;a ^Odrlhd& fjkia Ôú úfYaI folla w;r"  mj;sk ióm 

in|;djhs'

 w¾O mrfmdaISyq -   Loranthus  ^ms,s,& yd Odrl Ydl

 mQ¾K mrfmdaISyq -   Cuscuta yd Odrl Ydl
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Ydl fmkajk úfYaI fmdaIK l%u

udxi NlaIl Ydl 

fï Ydl m%NdixYaf,aIlfhda h' khsg%cka yd Lksc j¾. W!k miaj, j¾Okh jk 

neúka tu fmdaIl ,nd .ekSug lDóka yd fjk;a l=vd i;=ka urKhg m;a lr" 

ÔrKhg ,la lr ÔrK M, f,i tu øjH ,nd .kshs' 

Wod( Nepenthes, Drosera, Utricularia

Ydlj, m%Yia; j¾Okhg wod< fmdaIK wjYH;d

w;HjYH uQ,øjH ^Essential elements)

Ydlj, Ôjk pl% iïmQ¾K lr .ekSug;a" ;j;a mrïmrdjla ksmoùug;a wjYH uQ,øjH 

w;HjYH uQ,øjHhs'

Ydl i|yd w;HjYH uQ,øjH 17la muK we;'

C, O, H,  N, P,S, K, Ca, Mg, Cl, Fe, Mn, B, Zn, Cu, Ni, Mo, 

w;HjYH uQ,øjH wdldr folls'

 1' wêud;% uQ,øjH

 2' wxY=ud;% uQ,øjH

   wêud;% uQ,øjH  ^Macronutritents)

Ydlj,g úYd, m%udKj,ska wjYH jk uQ,øjH fõ' Ydl i|yd wêud;% uQ,øjH 9la 

wh;a h'

Wod( C, O, H, N, P, S, K, Ca, Mg  

   wxY=ud;% uQ,øjH  (Micronutrients)

fï uQ,øjHhka Ydlj,g wjYH jkafka b;d iq`t m%udKj,sks'

Wod(- Cl, Fe, Mn, B, Zn, Cu, Ni, Mo 

                                                    

j.=j 4'2 - wêud;% uQ,øjH" tajdfha lD;H" W!k;d ,laIK(

uQ,øjH wjfYdaIKh 

lr .kakd 

wdldrh

m%Njh lD;H W!k;d ,laIK

C CO
2 jdhqf.da,Sh 

jd;h

Ydlfha wvx.= ldnksl 

wKqj, m%Odk 

ix>glhls'

j¾Okh W!k ùu

O CO
2 jdhqf.da,Sh 

jd;h" mdxY= 

ødjKh

Ydlfha wvx.= ldnksl 

wKqj, m%Odk 

ix>glhls'

j¾Okh W!k ùu

H H
2
O mdxY= 

ødjKh

Ydlfha wvx.= ldnksl 

wKqj, m%Odk ix>glhls'

j¾Okh W!k ùu ue,ùu
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uQ,øjH wjfYdaIKh 

lr .kakd 

wdldrh

m%Njh lD;H W!k;d ,laIK

N  
3NO

 
4NH 

mdxY= 

ødjKh

weuhsfkda wï,j," 

fm%daàk" kHIaál wï," 

ksHQla,sfhdghsv 

yß;m%o" tkaihsu" 

iytkaihsuj, ix>gl   

l=re j¾Okh" W.% 

yß;CIh" úfYaIfhka 

úhm;a m;%j, 

K K+ mdxY= 

ødjKh

mQáld l%shdldß;ajh" 

fndfyda tkaihsuj, 

iyidOl

m;% udhsï ly ÿUqre ùu" 

l|ka ÿ¾j, ùu" uq,aj, 

ÿ¾j, úlikh'

Ca  2Ca  mdxY= 

ødjKh

ffi, ì;a;sfha yd uOH 

iqia;rfha ix>gl" mg, 

jHQyh yd mdr.uH;dj 

mj;ajd .ekSu"  ix{d 

.uka lsÍu

<má m;% yels<Su" w.%ia: 

wxl=r ñh hEu

Mg  2Mg  mdxY= 

ødjKh

laf,dafrda*s,a wKqj, 

ix>glhls"

fndfyda tkaihsu j¾. 

ils%h lsrSu

fïrE m;%j, kdrá w;r 

yß;CIh

P H
2
PO

4
- mdxY= 

ødjKh

ATP, kHIaál wï," 

fmdiaf*d,smsvj, 

ix>glhls'

kSfrda.s fmkqu we;s 

kuq;a b;d fiñka 

úlikh" l|ka ;=kS ùu" 

kdrá oïmdg ùu" u,a yd 

M, yg.ekSu wvd< ùu

S  2
4SO  mdxY= 

ødjKh                                                                                                                             

iuyr weuhsfkda  

wï, yd fm%daàkj, 

ix>glhls'

<má m;%j, yß;laIh

HPO
4

2-

uQ,øjH wjfYdaIKh 

lr .kakd 

wdldrh

m%Njh lD;H W!k;d ,laIK

Cl Cl- mdxY= ødjKh m%NdixYaf,aIKfha § 

wdi%e;sh yd whksl 

;=<H;dj

m;% ue,ùu" m;% 

ye,ShEu ^iq,n 

fkdfõ&" flá 

uy; uq,a

Fe Fe2+

Fe3+
mdxY= ødjKh m%NdixYaf,aIKfha §

laf,dafrdms,a ixYaf,aIKh" 

khsg%cka ;sr lsÍu

<má m;%j, 

kdrá w;r  

yß;CIh

Zn Zn2+ mdxY= ødjKh fndfyda tkaihsu ils%hlhls' 

laf,dafrd*s,a ixYaf,aIKh 

ils%h lrùu' DNA  msgm;a 

m%;sf,aLkh wjYHh'

m;% /<s jeàu' 

m¾jj,  È. 

wvqùu

  j.=j - wxY=ud;% uQ,øjH" lD;H yd W!k;d ,laIK(
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Ydl m%ckk ls%hdj,sh 

 Ydl Ôjkpl% yd fN!ñl Ôú;hg WÑ; mßÈ tajd olajk wkqj¾;k

fN!ñl Ydlj, ,sx.sl m%ckkh 

  ish¨ fN!ñl Ydl ;u Ôjk pl%fha § mrïmrd m%;Hdj¾;kh úoyd olajhs' tkï 

Ôjk pl%hla ;=< § tal.=K mrïmrdj;a" oaú.=K mrïmrdj;a udrefjka udrejg yg 

.kshs' tlla úiska wfkl ksmojhs'

  fN!ñl Ydlj, Ôjk pl%fha § rEmldrfhka fjkia nyq ffi,sl foay iaj rEmhka 

folla jk tal.=K ckaudKq Ydlh yd oaú.=K îcdKq Ydlh udrefjka udrejg 

yg .ekSu úIurEms mrïmrd m%;Hdj¾;kh f,i y÷kajhs' Tjqkaf.a m%ckl wjhj 

;=< we;s ^ckaudKqOdks yd îcdKqOdkS& ud;D ffi, úh<Sfuka wdrlaId ùu i|yd 

j`o ffi, ia;rj,ska wdrlaId ù msysghs ^ckaudKq  idok ffi, yd îcdKq idok 

ffi,&'

  ckaudKq Ydl wkQkkfhka ckaudKq ksmojhs' ish¨ fN!ñl Ydl ckaudKq 

úh<Su j<lajd .ekSug wNHka;r ixfiapkh isÿ lrhs' Pdhd ckaudKqj ^äïnh& 

wKavdKqOdks ;=< u r|jd .kakd w;r"  mqx ckaudKq jk Y=l%dKq Y=l%KqOdksj,ska 

ksoyia  lrhs'

  îc rys; Ydlj, ckaudKq ixfiapkhg ndysr c,h wjYH jk kuq;a îc Ydlj, 

ckaudKq ixfiapkh ndysr c,h u; r|d fkdmj;shs' 

B H
2
BO 

3
-    mdxY= ødjKh yß;m%o ixYaf,aIKfha 

iyidOlhls" ffi, ì;a;sj, 

lD;Hfha § odhl fõ' mrd. 

kd,h j¾Okhg

úNdcl ñh hEu

>k p¾u, m;% 

iy ÿ¾j¾K jQ 

m;%

Cu Cu2+

Cu+
mdxY= ødjKh iuyr tkaihsuj, ix>gl 

fyda ils%hl

<má m;% <d 

fld< meye;s ùu" 

m;% w.%h úh<Su" 

uq,aj, j¾Okh 

nd, ùu  yd 

wêlj fn§ hEu'

Mo Mo O
4

2- mdxY= ødjKh khsg%cka mßjD;a;sh lf|a iy uqf,a  

w.%h ñh hEu'

fïrE m;%j, 

yß;CIh

Ni Ni+2 mdxY= ødjKh khsg%cka mßjD;a;sh m;% w.%h ñh 

hEu' fïrE m;%j, 

yß;CIh

Mn Mn+2 mdxY= ødjKh m%NdixYaf,aIKfha § wjYH 

iuyr tkaihsu ils%h lrhs'

kdrá w;r 

yß;CIh <má 

m;%j, olakg 

,efí'
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  ixfiapkfhka miq oaú.=K hqqla;dKqj ckaudKq Ydlh ;=< /|S mj;sñka l,,h 

njg m;a fjhs' th ckaudKq Ydlfhka fmdaIKh ,nd .ksñka úlikh ù oaú.=K 

îcdKqYdlh njg m;a fjhs' 

  ixfiapkhg miqj iEfok fï oaú.=K jHQyfha W!kk úNdckh m%udo ùfuka 

oaú.=K îcdKq Ydl mrïmrdj ìys fjhs' 

  fï oaú.=K îcdKq Ydlfha isÿ jk W!kk úNdckfhka tal.=K îcdKq ksmofjhs'

  îcdKq m%frdayKfhka tal.=K ckaudKq Ydlh yg .kshs'

  fN!ñl Ydlj, mßKdñl ls%hdj,sfha §" oaú.=K îcdKq Ydl mrïmrdj fN!ñl 

mßirhg jvd;a WÑ; wkqj¾;k w;a lr .ksñka f.dvìu .KdjdiSlrKhg ,la 

fjñka Ôjk pl%fha m%uqL Ydlh njg m;a ù we;' ckaudKq Ydl mrïmrdj l%ufhka 

CISK ù ;sfí' îc Ydlj, § ìcdKq Ydlh u; ckaudKq Ydlh hefmhs'

     

  

                          tal.=K mqx ckaudKq     tal.=K PdhdckaudKq 

 tal.=K îcdKq                                   ixfiapkh

      W!kkh                            

                                              

                oaú.=K îcdKqYdlh

 Pogonatum  Ôjk pl%h

   ckaudKq Ydlh m%uqL Ydlhhs' îcdKq Ydlhg jvd úYd, yd jeä ld,hla Ôj;a 

fjhs' 

  ckaudKq Ydlh m%NdixYaf,aIlhs'

   zl|Z zm;%Z yd zuQ,dNZ ckaudKq Ydlfha olakg we;' 

  ckaudKq Ydl oaú.DySh$ tal ,sx.slh" mßK; jQ úg mqxckaudKq Ydlfha Y=l%dKqOdks 

yg .kshs' tajd ;=< Y=l%dKq úYd, .Kkla ksmofjhs' 

  mßK; Pdhd ckaudKq Ydlfha wKavdKqOdks ksmojhs'

  wKavdKqOdksh ;=< ;ks äïnhla ksmofõ' 

  tu äïnh ndysrg ksoyia fkdfõ' 

   ridhksl wdl¾Ilj,g m%;spdrhla f,i lYsldOr p, Y=l%dKq ndysr c,fha 

msyskdú;a wKavdKqOdksh ;=<g .uka lr" äïnh iu`. tla ù oaú.=K hqqla;dKqj 

idohs' fuh wKavdKqOdksh ;=< isÿ fõ'

wkQkkh

  oaú.=K hqla;dKqj

tal.=K 

ckaudKq 

Ydlh
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   ixfiapkhg miq oaú.=K hqqla;dKqj l,,hla njg úlikh fjhs' wKavdKqOdksh 

;=< /£ ;sfnk fï l,,h ;jÿrg;a úlikh ùfuka oaú.=K îcdKq Ydlh yg 

.kshs' th fmdaIKh ,nd .kafka ckaudKq Ydlfhks'

  îcdKq Ydlh ckaudKq Ydlhg iïnkaOj mj;S'

   îcdKq Ydlh mdoh" ;ka;%h yd iafMdaáldj$ ^îcdKqOdksh& hk fldgiaj,ska 

iukaú; h' 

  mdoh u`.ska ckaudKq Ydlfhka c,h yd fmdaIl wjfYdaIKh lrhs' 

  iafMdaáldj W!kkfhka rEmdldrfhka iudk îcdKq ksmojhs ^iuîcdKql;dj&'

  fufia iEfok îcdKq úisÍ iqÿiq Wmia;rhla ̂ f;; mi fyda Ydl fmd;a;la jeks& u; 

jegqK úg îcdKq m%frdayKh ù fld< meye;s YdLkh jQ iQ;s%ldjla jk m%dla;ka;%h 

idohs' 

  fï m%dla;ka;%fhka yg .kakd wxl=r u`.ska ckaudKq Ydl idohs'

Nephrolepis Ôjk pl%h

   m%uqL Ydlh îcdKq Ydlhhs' 

  ckaudKq Ydlh CISKh; meje;au fláld,Skhs' 

  îcdKq Ydlh;a" ckaudKq Ydlh;a hk fol u m%NdixYaf,aIl iajdëk Ydlhs' 

  îcdKq Ydlfha jvd;a ixlS¾K jHQy ixúOdkhla we;'  

  îcdKq Ydl foayh uq," l|" m;%j,g úfNaokh ù we;'

  jdhj fldgiaaaa WÉp¾uhlska wdjrKh ù we;'

  jdhj fldgiaj, jdhq yqjudrej i|yd mQáld úlikh ù we;'

  ffY,u yd maf,dahu hk ikd, mgl foj¾.h úlikh ù ;sfí'

  <má m;% l=Kav,dldr m%dla m;%kh olajhs'

  l| N+.; rhsfidauhls' 

  m;%h m;s%ldj,ska iukaú; ixhqla; mlaIj;a m;%hls'

  rhsfidaufhka mek k`.sk YdLd jk N+.; Odjlj,ska kj me<Eá yg .kshs'

  mßK; m;s%ldj, há me;af;a fidari f,i y÷kajk îcdKqOdks iuQy we;s fõ' tajd 

úh<Sfuka wdrlaId lr .ekSug liqj kue;s jHQyh mj;s'

  îcdKqOdkshla ;+< W!kk úNdckh isÿ ùfuka tal.=K îcdKq yg .kshs' tajd  

iuîcdkql h'

  zfidariZ mßK; jQ úg liqj úh<S yels ,Sug ,la fjhs' túg mßK; îcdKqOdks 

msg;g újD; fjhs'

  úh<s mßir ;;a;aj hgf;a îcdKqOdksh mqmqrd ìcdKq msg;g ksoyia fjhs' bka 

miq îcdKq iq<f`.ka jHdma; fjhs' WÑ; ia:dkhl îcdKq m;s; jQ miq tu îcdKq 

m%frdayKfhka ckaudKq Ydlh yg .kshs'
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   ckaudKq Ydlh l=vd" yDohdldr" mshú weig fmfkk fld< meye;s" m%NdixYaf,aIl 

;,ils' WoÍh me;af;a uQ,dN úlikh fjhs'  fï  ckaudKq Ydlh tal.Dys$oaú,sx.sl 

Ydlhls' WoÍh me;af;a Y=l%dKqOdks yd wKavdKqOdks yg .kshs'

   Y=l%dKqOdks ;=< yg .kakd lYsldOr Y=l%dKq ndysr mßirhg ksoyia lrhs' 

wKavdKqOdksh ;=< yg .kakd äïnh ffi,h tys /£ mj;shs' 

  Y=l%dKq ndysr c,fha msyskk w;r"  wKavdKqOdksfhka ksl=;a jk  ridhk øjH fj;  

wdl¾IKfhka th ;+< we;s  äïnh ffi,h lrd .uka lrhs' wKaOdKqOdksh ;=< § 

äïnh yd Y=l%dKqj tlsfkl iïnkaO ù oaú.=K hqqla;dKqj ksmojhs' ckaudKq Ydlh 

;=< /`§mj;sk w;r § u hqqla;dKqj l,,hla njg úlikh jk w;r l,,fhka 

ìcdKq Ydlh úlikh fjhs' <má îcdKq Ydlh ckaudKq Ydlh u; /|S mj;S'

  ish¨ úlik wjia:d i`oyd fmdaIKh imhkafka ckaudKq Ydlhhs' 

  m%NdixYaf,aIl mgl úlikh isÿ jQ miq <má îcdKq Ydlh iajdëk Ydlhla njg 

m;a fjhs'

Selaginella j, Ôjk pl%h

   îcdKqYdlh m%uqLhs. m%NdixYaf,aIlhs'

  ckaudKq Ydlh" jHQyfhka CISK hs; meje;au fláld,Sk h' th îcdKq Ydlh u; 

w¾Oj hefmhs' îcdKq Ydlh uq,a" l|" m;% f,i úfNaokh ù we;' ikd, mgl 

wvx.= wldIaÀh Ydlhls'

  úIu m;% hq.,a f,i ieliS we;'

   l| mDIafGdaoß hj me;,s h' 

  îcdKqOdks yg .kafka úfYaIKh jQ m;% j¾.hla jk îcdKq m;%j,hs' 

  îcdKq m;% iqixys;j ieliSfuka yg .;a ixfla;=j kue;s jHQyh l| w.%ia:fha 

msysgd ;sfí'

  uyd îcdKq m;% yd CIqø îcdKq m;% f,i y÷kajkq ,nk îcdKq m;% foj¾.h u tla 

ixfla;=jl ieliS we;'

  uyd îcdKq m;%fha ;ks uyd îcdKqOdkshla o" CIqø îcdKq m;%fha ;ks CIqøîcdKqOdkshla 

o yg .kshs' uyd îcdKq Odksh ;=< W!kkfhka m%udKfhka úYd, uyd îcdKq 

y;rla yg .kshs' 

  CIqø îcdKqOdksh ;=< W!kkfhka m%udKfhka l=vd CIqø îcdKq úYd, ixLHdjla yg                                                                                                                                               

.kshs'

  fï îcdKq j¾. fol u >klï ì;a;shlska wdjrKh ù mj;shs' 

  fuf,i rEmSh jYfhka  fjkia îcdKq wdldr folla yg .ekSu isÿ fõ' fï 

iajNdjh úIuîcdKql;dj f,i ye`Èkafõ'

   CIqø îcdKq CIqø îcdKqOdksh ;=< § u úlikh isÿ ù" mqx ckaudKq Ydl njg m;a 

fjhs' 
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  CIqø îcdKqfõ ì;a;sfhka mqx ckaudKq Ydlh jg ù mj;shs" th CIqø îcdKqOdksfhka 

ksoyia fõ'

  tajd ndysr mßirfha § mßK; mqx ckaudKq Ydlh njg m;a fõ' m%NdixYaf,aIs 

fkdfõ' ixÑ; wdydr u; hefma' wKaùlaIshhs'

  mqxckaudKq Ydlfha ksmofjk lYsldOr Y=l%dKq ygf.k ndysr mßirhg ksoyia fjhs' 

   ixfla;=j ;=< we;s uydîcdKqj Pdhd ckaudKq Ydlh njg úlikh fõ' ndysr 

mßirhg ksoyia lrhs'

  fï Pdhd ckaudKq Ydlh nyq ffi,Shhs' uyd îcdKqfõ >k ì;a;sfhka jgj mj;sk" 

uQ,dN úlikh jQ m%NdixYaf,aIl yelshdj we;s kuq;a ixÑ; wdydr u; w¾Oj 

hefmk jHQyhls' 

  Pdhd ckaudKq Ydlfha by< u;=msg m%foaYfha wKavdKqOdks yg .kshs' tajd 

ckaudKq mglfha iïmQ¾Kfhka .s,S mj;S' wKavdKqOdks ;=< ;ks äïn ffi,hla 

ksmojhs' 

  Y=l%dKq" lYSld wdOdrfhka ndysr c,fha msyskd wKavdKqOdkshg we;=¿ ù  äïnh 

(n) ixfiapkh lr" tla ù oaú.=K hqqla;dKqj (2n)  idohs' 

  hqqla;dKqj l,,hla njg;a" l,,h <má îcdKq Ydlh njg;a úlikh fjhs'

  ta i|yd Pdhd ckaudKq Ydlfhka fmdaIKh ,nd .kshs'

  îcdKq Ydl mrïmrdj mrïmrd m%;Hdj¾;kh ;=< we;s úYd, yd jvd ixlS¾K 

wdldrh fõ'

 

Cycas Ôjk pl%h

   Ôjk pl%fha m%uqL Ydlh oaú.=K îcdKq Ydlhhs' th m%NdixYaf,aIlh hs' ckaudKq 

Ydlh CISK ù" tys Ôú; ld,h mqrd îcdKq Ydlh u; hefmk ;;a;ajhg m;a ù 

we;'

  fï m%uqL îcdKq Ydlh uq,a" l|" m;%j,g úfNaÈ; nyqjd¾Isl Ydlhls' 

  l| w;= fkdfnÿK ia;ïN wdldr ldIaÀh jHQyhls' 

  m;% lsre<la f,i ieliS we;'

  ixhqqla;m;% Y=Ial rEmS wkqj¾;k fmkakqï lrk w;r" <má m;% l=Kav,dldr 

m%dlam;%kh olajhs' 

  îcdKq Ydlh" oaú.DySh" úIu îcdKqlh"  

  îcdKq Ydlhg uqÿka uq,a moaO;shla we;'

  oaú;Shsl j¾Okh fmkajhs' 

   uydîcdKq ksmojk îcdKq Ydlh Pdhd Ydlhhs' CIqø îcdKq ksmojk Ydlh mqx îcdKq 

Ydlhs'

   mßK; Pdhd Ydlfha w.%ia:fha lsre<la mßoafoka uyd îcdKq m;% yg .kshs' 

  uyd îcdKq m;%j, md¾Yaúl odrfha uyd îcdKqOdks ke;fyd;a äïn yg .kshs' 
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   uyd îcdKqOdksh" wdrlaIs; ia;rhla jk äïndjrKfhka jg ù äïnh idohs' 

äïnfha úÿr wka;fha äïndjrKfha l=vd isÿrla we;' th wkqoajdrh f,i 

ye|skafõ' 

  uyd îcdKq mglfha we;s tla ffi,hla úfNaokh ù" ;ks uyd îcdKq ud;D ffi,h 

njg m;a fõ'

  uydîcdKq ud;D ffi,h tys W!kkfhka tal.=K uyd îcdKq y;rla yg .kshs' 

bka tlla muKla ls%hdldÍj b;sß fõ' uyd îcdKqOdks mglfha b;sßh l=CIsh f,i 

u b;sß ù fmdaIKh imhhs' 

  uyd îcdKqj ndysr mßirhg ksoyia fkdflf¾' th äïnh ;=< /f|ñka Pdhd 

ckaudKq Ydlh njg (n) úlikh fõ' 

  mßK; äïnh ;=< Pdhd ckaudKq Ydlh (n) wvx.= fõ' Pdhd ckaudKq Ydlh 

wKavdKqOdks /ila ksmojhs' tla tla wKAvdKqOdks ;=< ;ks äïn ffi,hla ne.ska 

ksmojhs'

  mßK; mqxYdlh mqx fla;=jla ksmojk w;r" tajd CIQø îcdKq m;%j,ska iukaú;h' 

fï CIqø îcdKq m;%j, há me;af;a CIqø îcdKqOdks wvx.= h' CIqø îcdKqOdks 

;=< we;s CIqø îcdKq ud;D ffi,j,ska (2n) CIqø îcdKq (n) /ila W!kkh u`.ska 

ksmojhs'  

  tajd ìcdKqOdks ;=<  § mrd. lksldj,g úlikh  ù ksoyia lrhs'

  mrd. lKsld iq<`. u`.ska jHdma; fõ' fïjd mßK; äïnhl wkqoajdrfha ;ekam;a 

ùu mrd.Khhs'

  äïnfha mrd. l=àrhg mrd. lKsld we;=¿ jkafka wkqoajdrh ;=<sks' mrd. l=àrh 

;=< § mrd. lKsld mqx ckaudKq Ydlh njg úlikh fõ' mqx ckaudKq Ydlfha 

fnÿKq mrd. kd,hla wvx.= jk w;r" tu`.ska l=laIsfhka fmdaIl wjfYdaIKh lr 

.kS' mqx ckaudKq Ydlhg flá Ôjk ld,hla we;'

  mqx ckaudKq Ydlh úYd, Y=l%dKq folla ksmojhs'  fuys i¾ms,dldr má wdldr f,i 

ieliqKq mCIau /ila we;'

  mrd. kd,fha fl<jr msmsÍfuka" äïnfha wKavdKqOdks l=àrhg Y=l%dKq ksoyia 

lrhs' Y=l%dKq c,Sh udOH ;=<ska msyskd f.dia wKavh ixfiapkh lrhs' tu`.ska 

oaú.=K ^2n) hqla;dKqjla iEfoa'

  hqla;dKqj l,,h njg úlikh fõ'

  b;sß jk Pdhd ckaudKq Ydlh N%EKfmdaIh njg m;a ù" th îc m%frdayKfha § 

úlikh jk l,,hg fmdaIKh imhhs' äïndjrKh îcdjrKh njg m;a fõ'

  äïnh îch njg m;a fõ'

  îch jHdma;s tallh jk w;r" tys l,,h yd ixÑ; wdydr wvx.= fõ' fïjd 

îcdjrKhlska jg ù we;'

  îc jHdma; ù ys;lr mßir ;;a;aj ,enqKq úg tajd m%frdayKh ù îc me< ^<má 

îcdKq Ydlh& ksmojhs'
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imqIam Ydlj, ,sx.sl m%ckkh yd iïnkaO jHQy yd ls%hdj,s

  imqIam Ydlj, Ôjk pl%h

   m%uqL Ydlh îcdKq Ydlhls' ckaudKq Ydlh îcdKq Ydlh u; iïmQ¾Kfhka u 

hefma; wkaùCISh hs; flá ld,hla Ôj;a jk jHQyhls'

  îcdKq Ydlfhka mqIamh kue;s m%ckl jHQyh ksmojhs' 

  mqIamhla hkq úfYaIs; m%frdayhls' th úlrKh jQ m;% j, 4lska iukaú; fõ' tu 

m;% uksm;%" o< m;%" f¾Kq" yd wKavm f,i kï lrhs'

.%dysldj

l,xlh

 lS,h

äïnfldaIh

mrd.Odksh

iQ;s%ldj

o< m;%h

uks m;%h

wKavmh

f¾Kqj

.%dylh

 

  uksm;% idudkHfhka fld< meye;s h' mqIamh újD; ùug fmr o< m;% wdjrKh lr 

wdrlaId lrhs' fndfyda mqIamj, o< m;% j¾Kj;a h' tajd mrd.Kfha § mrd.kldrl 

wdl¾IKh lrhs' ^iq<`. u`.ska mrd.kh jkafka kï" j¾Kj;a o< m;% ke;&'

   uks m;% yd o< m;% j| m;%hs' tajd m%ckk ld¾hhg Rcqj odhl fkdfõ' 

  f¾Kq CIqø îcdKq m;%hs' f¾Kqjl w.%ia: LKaäld follska hq;a mrd.Odkshlska yd 

iQ;s%ldj kï jDka;hlska iukaú; h' 

  mrd.Odkshla CIqø îcdKqOdks ke; fyd;a mrd.fldaIj,ska iukaú; h' CIqø 

îcdKqOdksh ;=< we;s CIqø îcdKq ud;D ffi, W!kkfhka tal.=K CIqø îcdKq 

ksmojhs' 

  CIqø îcdKq mrd. lKsld njg úlikh isÿ jkafka mrd.Odksh ;=< § h' 

  fï tla tla mrd. lKsldjlg kHIaá folla we;' tajd kd, kHIaáh yd ckl 

kHIaáhhs'



153

w'fmd'i ^Wiia fm<& Ôj úoHdjiïm;a fmd;

   imqIam Ydlj, uyd îcdKq m;% wKavmh f,i y÷kajhs' wKavmfha w.%ia:fha wef,k 

iq¿ l,xlh we;'  th mrd. lKsld m%;s.%yKh lrhs' wKavmfha mdoia:j we;s 

m%idß; m%foaYh äïnfldaIhhs' th ;=< äïn tlla fyda lsysmhla mj;shs' l,xlh 

yd äïnfldaIh iïnkaO lrkafka lS,hhs' th isyska È.á f.,la jeks jHQyhls'

   äïn ;=< we;s oaú.=K ud;D ffi, W!kkfhka tal .=K uyd îcdKq y;rla 

ksmofjhs' bka tlla ls%hdldÍ uyd îcdKqj njg m;a fõ' ls%hdldß uyd îcdKqj 

úlikfhka Pdhd ckaudKq Ydlh fyj;a l,,fldaIh yg.kshs' th b;d CISKjQ  

wkaúCISh jHQyhls'

   mßK; l,, fldaIh ffi, 7la ;=< kHIaá 8lskA hqla;h' tajd kï m%;sO%ej ffi, 

- 03la"  O%eùh kHIaá folla iys; uOH ffi,h" wdOdrl ffi, folla yd äïn 

ffi,hls' 

  mrd. lKsld mßK; l,xlh u; m;s; ùu mrd.Khhs' we;eï Ydl úfYaIj, 

mqIamj,a mrd.Odksjj, lKsld tl u mqIamfha u l,xlh u; m;s; ùu fyda tu 

Ydlfhau fjk;a mqIamhl l,xlh u; m;s; ùu fyda tu Ydlfha u fjk;a mqIamhl 

l,xlh u; m;s; ùu isÿ fjhs' fuh iajmrd.Khhs' mrd. lKsld tu úfYaIfha 

u fjk;a Ydlhl mqIamhl l,xlh u; m;s; jQj fyd;a  th mrmrd.Kh kï fõ'

   fndfyda wdjD;îcl Ydl mr mrd.kh i|yd wkqj¾;k fmkajhs' mqIamj, j¾Kh" 

iqj| hkdÈh mrmrd.Kh i|yd we;s idudkH wkqj¾;khs' óg wu;rj we;eï 

Ydlj, mrmrd.Kh i|yd  úfYaI wkqj¾;k o mj;shs'

Wod ( úYulS,;dj" iajjkaOH;dj" tal,sx.sl mqIam 

mrmrd.kfha jeo.;alu

  mrmrd.Kh mrixfiapkhg fya;= fõ'  th úfYaIh ;=< cdk ñY% ùug fya;= fõ' 

tksid úfYaIh ;=< kj cdk ixl,kh we;s ù m%fõKsl m%fNaok jeämqr yg .ekSu 

u`.ska úfYaIhl meje;au ;yjqre ùu yd mßKduhg odhl ùu isÿ fõ'

ixfiapkh 

   l,xlh u; mrd. lKsldjla m;s; jQ miq tys m%frdayKh isÿ fjhs' 

  thska mrd. kd,hla úysfok w;r" th wKavmfha lS,h Tiafia my<g j¾Okh fõ' 

  bka miq ckl kHIaáh wkQkkfhka fn§fuka Y=ldKq kHIaá folla iEfoa' äïn 

fldaIh fj; meñfKk mrd. k<h wkqoajdrfhka we;=¿  ù Y=l%dKq kHIaá fol 

l,, fldaIhg uqod yrshs' 

  tla Y=l%dKqq kHIaáhla äïnh iu`. tla ù oaú.=K hqla;dKqj idohs' wfkla Y=l%dKqq 

kHIaáh l,, fldaIfha we;s O%eùh kHIaá fol iu`. tla fõ'  fuh oaú;aj 

ixfiapkhhs' th wdjD;îc Ydlj,g u wkkH jQ ,laIKhls'

   oaú;aj ixfiapk ls%hdj,shg miq hqla;dKqj l,,hla njg úlikh fõ' äïnh 

îch njg mßk; fõ'

  ;s%.=K kHIaáh wdydr ixÑ; lrk N%EK fmdaIh njg úlikh fõ'
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  oaú;aj ixfiapkfha jeo.;alu jkqfha ixfiapkh fukau l,,fha úlikh hk 

fol u tlg isÿ ùuhs'  

  tkï ixfiapkhla isÿ fkdjqK fyd;a Ydlh ksire äïnj,g fmdaIKh wmf;a 

fkdhjhs' 

  îchla ;=<" l,,h" ixÑ; wdydr wvx.= N%EK fmdaIh yd îcdjrKh wvx.= fõ' îch 

M,h ;=< wvx.= fõ'

  M,hla hkq" ixfiapkh u`.ska miq äïnfldaIh W;af;ackhg ,la ùfuka úYd, ù 

yd úlikh ù iEfok jHQyh hs' ixfiapkh fya;=fjka fydafudakuh fjkiaùï 

fma%rKh jk w;r"  äïnfldaIh M,hla njg m;a ùug th fya;= fõ'

  mqIamh mrd.Khg ,la fkdjqK fyd;a M,hla yg fkd.kakd w;r" iïmQ¾K 

mqIamhu .e,ù jefÜ'

  M, úlikfha § äïnfldaI ì;a;sh M,djrKh njg m;a fõ'

  iuyr Ydlj, ixfiapkh fkdù äïnfldaIh M,hla njg úlikh fõ'  fuh 

md;fkdaM,kh f,i ye|skafõ' md;fkdaM,s; M, îc  fkdksmojhs' iajdNdúlj 

iuyr úfYaIj, md;fkdaM,kh isÿ fõ'

Wod( flfi,a

  md;fkdaM,kh Ydl j¾Ol øjH u`.ska fma%rKh lsÍfuka" îc rys; M, ,nd .; 

yels h' 

 Wod( ñÈ" fodvï

  iuyr Ydlj, ixfiapkhla isÿ fkdùfuka îc úlikhls' fuh md;fkdaoaNjh 

f,i ye|skafõ'

Wod(  iuyr ;DK

  wkQkkfhka oaú.=K äïnhla yg .ekSu fyda tal.=K äïnh O%eùh kHIaáh 

iu`. mEySfuka fyda m%fõKsl øjH oaúlrKh ùfuka" äïnh oaú.=K ùfuka fyda 

hk fya;= ksid äïnh Y=l%dKqjla iu`. ixfiapkh fkdù îchla úlikh ùu 

md;fkdaoaNjfha § isÿ fõ'

îc yd M, úlikfha jeo.;alu
M,h

  wdjrKh jQ îch wdrlaId lrhs'

  mßK; jQ úg iq`<`." c,h yd i;=ka u`.ska jHdma; ùu myiq lrhs' jHdma; jQ miq 

m%Yia; mßir ;;a;aj we;s kï îch îc me<h njg m%frdayKh fõ' mßK;sfha tla 

wjêhl § îch ;=< we;s l,,h ksfIaOkh fõ' fuh iajdNdúlj u M,h ;=< îch  

m%frdayKh je<elafõ' fuh îc iqma;;dj f,i ye|skafõ'

  fndfyda îc ;=< m%frdayKh ksfIaOkh yd îc iqma;j meje;Sug hka;%K we;'

  îc iqma;;djg iq,n;u fya;= jkafka ksfIaOl mej;Su" >klï Yla;su;a îcdjrK 

mej;Su c,hg wmdr.uH îcdjrK mej;Suhs'
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  îc iqma;;djh ì| jeàfuka miq îchg c,h" Tlaiscka yd iqÿiq WIaK;ajh 

iemhSfuka îc m%frdayKh wdrïNfõ'

  îc Ydlj, jHdma;s tallh jkafka îch hs' th îcdjrKhlska jg ù we;s w;r"  

th ;=< l,,h yd ixÑ; wdydr wvx.= fõ' fN!ñl Ôú;hla i|yd îc ú,dYhg 

Wmdh ud¾. we;'

  îc wdjrKhla mej;Su - wdka;sl mßir ;;a;aj, § fkdkeiS mej;Sug WmldÍ fõ'

  ixÑ; wdydr meje;Su - úlikfha § l,,hg fmdaIKh imhhs'

  iqma; wjê(

  wys;lr mßir ;;a;aj, § fkdkeiS mej;Sug;a" 

  jHdma; ùu i|yd we;s wkqj¾;k u`.ska j¾Okhg úlikhg yd fkdkeiS 

meje;aug  jvd fyd| wjia:djla imhhs'

  c,h wjfYdaIKh ùu" tkaihsu ils%h ùu" wdydr ixÑ; ip, ùu ^fmdaIl& yd 

l,,fha YS>% j¾Okhla isÿ fõ' ta iu`. u îc uQ,h îcdjrKfhka msg;g we§ 

tau isÿ fjhs' th îc m%frdayKh f,i ye|skafõ' îc uQ,h Ok .=re;ajdj¾;sj;a" 

îcdxl=rh RK .=re;ajdj¾;sj;a j¾Okh fjhs'

wNHka;r yd ndysr W;af;acj,g Ydl olajk m%;spdr

úúO W;af;acj,g Ydl olajk m%;spdr

m%NdrEmckkh  

  wdf,dalh u`.ska Ydlhl j¾Okh yd úlik ls%hdj,sfha§ fm%arKh lrkq ,nk 

isÿùï tlaj .;a l< m%NdrEmckkh  (Photomorphogenesis) kï fõ'  

  Ydlj,g  wdf,dal m%Ndm%;s.%yKh u`.ska R;= yd Èk uek .ekSug yelshdj we;'

  wdf,dal ix{d muKla fkdj" wdf,dalh ,efnk ÈYdj" wdf,dal ;Sj%;dj yd ;rx. 

wdhduh ^j¾K& hkdÈh o Ydl u`.ska y÷kd .kshs'

   Ydl ;=< isÿ jk m%NdixYaaf,aIKh jeks Ôj ls%hdj,sj, § iQ¾hdf,dalfha úlsrKj, 

úúO ;rx. wdhduhkays idfmalaI M,odhs;ajh" ls%hdj¾Kdj,sh kue;s m%ia;dßl 

igyk u`.ska ksrEmKh fjhs'

   ls%hd j¾Kdj,shg wkqj wdf,dalfha we;s r;= yd ks,a j¾K m%NdrEmckkh hdukhg  

jvd;a jeo.;a fjhs'

   Ydlj, we;s m%Odk m%Nd m%;s.%dyl wdldr folls'

1'   ks,a wdf,dalhg wod< m%Nd m%;s.%dyl

2'  *hsfgdfl%daï ^m%Odk jYfhka r;= wdf,dalh wjfYdaIKh lrhs&

  ks,a wdf,dal m%Nd m%;s.%dyl u`.ska Ydlj, isÿ jk úúO m%;spdr wdrïN lrhs'  tkï 

m%Ndj¾;kh" wdf,dal fm%arKfhka mQáld újr ùu" îc me<h mi u;=msgg meñKs 

úg wdf,dal fm%arKfhka  îcdOrh Èla ùu ksfIaOkh

  îc m%frdayKh" fijK u`.yeÍu hk Ydl úiska isÿ lrkq ,nk wdf,dalhg olajk 

m%;spdr nyq;rh *hsfgdfl%daï m%Ndm%;s.%dyl u`.ska hdukh flf¾' 
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îc m%frdayKh flfrys wdf,dalfha n,mEu

  wdydr ixÑ; iSñ; neúka wdf,dal mßirh yd wfkla ;;a;aj m%Yia;j mj;shs kï 

muKla fndfyda j¾.j, îc ^úfYaIfhka l=vd îcj,& m%frdayKh werfò'

  wdf,dal ;;ajh fjkia jk ;=re tjeks îc m%frdayKh fkdù jir .Kkdjla 

iqma;j mj;shs ^Wod( lafIa;%h iS iEu u`.ska fyda fijK § ;snqK Ydlhl ñh hEu 

u`.ska îc m%frdayKhg WÑ; wdf,dal ;Sj%;dj <`.d fjhs&'

Ydl mr;rh mj;ajd .ekSu flfrys wdf,dalfha n,mEu

  *hsfgdfl%daï u`.ska wdf,dalfha  ;;a;ajh ms<sn|  Ydlhg f;dr;=re ,nd fohs' 

tu`.ska Ydlhg msg; we;s wdf,dal ;;a;ajfha fjkiaùïj,g wkqj wkqj¾;kh 

úh yels h'

   Wod( jkdka;rhl úhka ia;rhg háka we;s idfmalaIj by< wdf,dal ;Sj%;djla  

    wjYH Ydlhl fijK u`. yeÍfï m%;spdrh oelaùu  

  jkdka;rfha úhk r;= wdf,dalh úYd, jYfhka wjfYdaIKh lsÍu fya;=fjka 

Oqr rla; lsrK muKla ta yryd .uka lsÍug bv i,ihs' tu Oqr rla; lsrK 

fya;=fjka úhkg háka we;s Ydlh Wiska j¾Okh ùug jeä iïm;a m%udKhla 

fjka lrhs'

  óg idfmalaIj" wdf,dalhg Rcqj u ksrdjrKh ùfuka" Oqr rla; lsrKj,g ( r;= 

wdf,dalh wkqmd;h jeä fõ' tu`.ska w;= fn§u W;af;ackh ù Ydlfha Wi jeä 

ùu ksfYaOkh fõ'

mqIam yg .ekSu i|yd wdf,dalfha n,mEu

  meh 24l ld,h ;=< Ydlh wdf,dalhg ksrdjrKh jk ld,h m%ldYj¾;hhs'

  m%ldYwjêh fndfyda Ydlj, mqIam yg .ekSu md,kh lrhs'

l|ka Èla ùu yd m%Ndj¾;kh 

  Ydl m%frdayh wdf,dalh foig ̂ Ok& fyda  wdf,dalfhka bj;g ̂ RK& fyda j¾Okh 

úu m%Ndj¾;kh hs' tkï: 

  Ok m%Ndj¾;s f,i j¾Okh ùfuka m%NdixYaf,aIKh jvd Yla;su;a lrhs'

  m%frdayfha m%;súreoaO me;sj, ffi,j, úIudldr j¾Okh fya;=fjka fï m%;spdrh 

mj;ajd .kshs' wdf,dalh fkd,efnk me;af;a ffi, Èla jk fõ.hg jvd wdf,dalh 

,efnk me;af;a ffi, Èla jk fõ.h jvd jeä h'

.=re;ajhg m%;spdr oelaùu

.=re;ajdj¾;kh 

  .=re;ajhg m%;spdrhla f,i Ydlhl l| by<g j¾Okh jk úg uq, my<g j¾Okh 

fjhs' th .=re;ajdj¾;khls'

  .=re;ajdj¾;kh Ok fyda RK úh yels h'

   Wod( uq, Ok .=re;ajdj¾;kh;a" m%frdayh RK .=re;ajdj¾;kh;a olajhs'
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  îc m%frdayKh jQ ú.i u .=re;ajdj¾;kh wdrïN fõ' fï u`.ska uq, mi ;=<g 

.uka lsÍu;a" l| wdf,dalh foig .uka lsÍu;a ;yjqre fõ'

  Ydl .=re;ajh y÷kd .kafka" ;=<dYau ^Statolith& ;ekam;a ùu u.sks' ;=<dYau hkq 

ikd, Ydlj, yuq jk úfYaIKh jQ ,j j¾.hla jk w;r" tajdfha msIag lKsld 

.yk fõ'

  ;=<dYauj,g .=re;ajh hgf;a ffi,fha my< fldgiaj, ;ekam;a úh yels h'

  uqf,ys uQ,d.% fldmqfõ iuyr ffi,j, fïjd ia:dk.; ù we;'

;=,dYau l,ams;h 

   uQ,d.% fldmqfõ my< u fldgfia ;=,dYau talrdYs ùfuka Ca+2 m%;sixúOdkh isÿ 

ù" uq, ;=< TlaiSkj, md¾Yaúl mßjykh isÿ lrjhs'tys m%;sM,h f,i uqf,a 

ffi, Èlajk l,dmfha háme;af;a  Ca+2 yd TlaiSk talrdYs ùu isÿ fjhs' wêl 

TlaiSk idkaøKh u`.ska uqf,a ffi, Èla ùu ksfIaOkh lrhs' fuys m%;sM,h f,i 

háme;af;a fifuka j¾Okhla o  Wvqme;af;a jvd YS>% È.= ùula o isÿ fõ' ta wkqj 

uq, my<g j¾Okh fõ'

hdka;s%l W;af;acj,g m%;spdr ±laùu 

iq<`. wêl mßirfha j¾Okh jk Ydlj, l|ka" idudkH mßirfha j¾Okh jk 

tu úfYaIfha u Ydl l|kaj,g jvd flá yd uy; fõ' fï`.ska Ydlhlg wêl 

iq<x ;;a;ajj,g tfrysj ke`.S isáh yels h' fï u`.ska úoyd olajkafka hdka;s%l 

mSvdjkaj,g Ydl olajk ixfõÈ;djhs' hdka;s%l ndOd ksid Ydl wdldrj, we;s jk 

fjkiaùï iam¾YrEmckKh f,i kï flf¾'

Ydl mßKdufha § iuyr Ydl úfYaI ziam¾Y úfYaI{hkaZ njg m;aj we;' wdfrdayl 

Ydlj, we;s myqre wdOdrl jgd iS>%fhka o`.r .efiñka tf;hs' idudkHfhka 

wdOdrlhla iam¾Y jk f;la myqre Rcqj j¾Okh fjhs' iam¾Yh fya;=fjka myqf¾ 

m%;súreoaO me;sj, úIudldr j¾Okhla W;af;ackh fõ' wdOdrlhla foig myqrla 

olajk ÈYdk; j¾Okh iam¾Ydj¾;khhs'

wfkl=;a iam¾Y úfYaI{hka iam¾Yhg m%;spdr olajkafka fõ.j;a m;% p,khla u`.sks' 

Wod( Mimosa pudica  iam¾Y l< úg tys m;%sld yelsf<a'  iam¾Yh fya;=fjka  WmOdkh 

kï úfYaIkh jQ pd,l wjhjfha Y+k;djh CIKslj ke;s ùfuka ^úY+k ù& m;%sld 

yelsf<a' fï m%;spdrh ima¾Yikakukh (thigmonasty) kï fõ'
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úúO W;af;acj,g m%;spdr ±laùfï§ Ydl j¾Ol øjH$ fydafudakj,$ 

hdulj, ld¾hNdrh 

fydafudak idudkHfhka b;d iq¿ m%udKj,ska ksmofjk" ksmojQ ia:dkfha isg Ôúhdf.a 

fjkia fldgilg mßjykh jk" b,lal ffi,j, m%;spdrhla fm%arKh lrk fyda 

iy Ydlfha j¾Okhg yd úlikhg n,mEula we;s lrk ix{d wKq fõ'  fuu 

w¾:l:kh;a iu`." Ydlfha isÿ jk iuyr ldhsl úoHd;aul ls%hdj,s úia;r lsÍug 

;rula wmyiq fõ' óg wu;rj Ydl fydafudak f,i ie,flk iuyr ix{d wKq 

ia:dkshj ls%hd lrhs' tksid Ydl j¾Ol hdul f,i mq¿,a mohla Ndú;h jvd;a iqÿiq 

f,i fmfka' 

Ydl j¾Ol hdul iajdNdúl fyda ixYaaf,aIs; ldnksl ixfhda. jk w;r" tajd Ydlfha 

úfYaIs; ldhsl úoHd;aul l%shdj,s úlrKh lsÍu fyda md,kh lsÍu isÿ lrhs' 

Ydl fydafudak iy i;a;aj fydafudak w;r"  hï fjkialï mj;sk fyhska Ydl Ôj 

úoHd{fhda Ydl fydafudak hk mohg jvd Ydl j¾Ol hdul hk moh Ndú; lsÍug 

leue;a;la olaj;s' tksid Ydl fydafudak iy Ydl j¾Ol øjH tl iudk f,i 

ie,fla' tfy;a Ydl fydafudak b;d l=vd idkaøKhl §  jqj  ls%hdldß fõ'

m%Odk Ydl fydafudak$ j¾Ol hdul f,i TlaiSk" .snr,Sk" ihsfgdlhskSk" weíisisla 

wï,h" t;s,Ska yd ceiafudfkag ^ceiafudksla wï,& ie,fla' 

fydafudakh lD;H

TlaiSk wvq idkaøKhl § l| Èla ùu W;af;ackh lrhs'

md¾Yaúl yd wd.ka;=l uq,a iEÈu Èß .kajhs'

M, úlikh hdukh lrhs'

w.%ia: m%uqL;dj Èß .kajhs'

m%Ndj¾;kh isÿ lrhs'

.=re;ajdj¾;kh isÿ lrhs'

ikd, mgl úfNaokh Èß .kajhs'

m;% fþokh j<lajhs'

.snr,Sk l| Èla ùu W;af;ackh lrhs'

mrd. úlikh W;af;ackh lrhs'

mrd. kd<fha j¾Okh W;af;ackh lrhs'

M, j¾Okh W;af;ackh lrhs'

îc úlikh yd m%frdayKh W;af;ackh lrhs'

,sx. ks¾Kh yd fhdjqka wjêj, isg mßK; wjê olajd 

ixl%uKh hdukh lrhs'
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fydafudakh lD;H

ihsfgdlhskSk l|ka yd uq,aj, ffi, úNdckh hdukh lrhs

w.%ia: m%uqL;dj úlrKh lsÍu yd lCISh wxl=r j¾Okh 

Èß .kajhs'

wmdhk mglj,g fmdaIl p,khg Èß .kajhs'

îc m%frdayKh W;af;ackh lrhs

m;% jDoaO;dj mud lrhs'

weíisisla wï,h j¾Okh ksfYaOkh lrhs

kshx wd;;s ;;a;aj,È mQáld jeiShEu Èß .kajhs'

ìc iqma;;dj Èß .kajñka îc m%frdayK l,ska isÿ ùu 

ksfIaOkh lrhs'

m;% jDoaO;dj Èß .kajhs'

úh<Su ord .ekSu Èß .kajhs'                                                                                                                    

t;s,Ska fndfyda M, j¾. b§u Èß .kajhs'

m;%j, fþokh Èß .kajhs'

ìcme<j, ;s%;aj m%;spdr Èß .kajhs ^l| Èla ùu 

ksfIaOkh lrhs' md¾Yaúl j¾Okh Èß .kajhs" ;sria 

j¾Okh Èß .kajhs&'

jDoaO;dj fõ.j;a lrhs

uq,a yd uQ,flaY j¾Okh Èß .kajhs'

wkakdis l=,fha Ydlj, u,a yg .ekSu fm%arKh lrjhs'

ffcj yd wffcú wd;;s wjia:djkays§ Ydl olajk m%;spdr
wd;;s

Ydlj, meje;au" j¾Okh yd m%ckkh flfrys mßirh ;=< we;s idOl u`.ska ydkslr 

n,mEï we;s lrhs' wd;;s wdldr folls' 

ffcj wd;;s ^ffcj idOl u`.ska&

wffcù wd;;s ^wffcj idOl u`.ska&

wffcú wd;;s

  iq,n wffcú wd;;s ;;a;aj .Kkdjla w;ßka my; oelafjk wd;;s idlÉPd flf¾'

  kshx wd;;s

  iS;, wd;;s

  ,jK wd;;s
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kshx wd;;s

  Ydlhlg c,h wjfYdaIKh flfrk YS>%;djg jvd W;aiafõokh u`.ska c,h neyer 

jk YSS>%;dj jeä kï Ydl ue,ùu isÿ fjhs' tfuka u È.= ld,hla ksh`.h mj;sk 

úg Ydl ñh hEug mjd yels h' c,h ys`.$ksh`. ;;a;aj hgf;a Ydlj, meje;au 

;yjqre lr .ekSug wod< md,k moaO;s Ydl i;= h'

   c,h ys`. jq úg weíisisla wï,h ksmoùu yd ksoyia ùu W;af;ackh fjhs' (ABA) 

md,l ffi,j, mg, u; ls%hd lrñka mQáld jeishEug ,la lrjd W;aiafõokh 

wvq lrjhs' ;DK m;% frda,a ù" nghla wdldrhg iEÈfuka mDIaG j¾.M,h wvq 

ùfuka W;aiafõokh wvq fõ' kshx ld,j,§ iuyr Ydl m;% y,hs'

iS;, wd;;s  

  ffi,hl mg,fha WIaK;ajh hï wjê WIaK;aj uÜgulg jvd wvq jk úg tys 

;r,uh iajNdjh ke;s fõ' thg fya;=j mg,fha we;s ,smsv wKq iaMál jHQyhla 

njg m;a fjñka wjysr ùuhs' túg mg,h yryd øjH mßjykh ùu je<lS" ffi,Sh 

ls%hd flf¾ n,mEï we;s lrhs' tfuka u iS;,g m%;spdrhla f,i Ydl ffi,j, 

ma,diau mg,fha ,smsv ixhq;sh fjkia lrhs' wix;Dma; fïo wï, wkqmd;h jeä 

lr" wvq WIaK;ajfha§;a mg,h jeä ;r,uh njlska ;nd .kS'

   c,h ó§u o iS;, wd;;shls' ødjHj,ska ire ihsfgdfida,fha c,h ñ§ug fmr" 

ffi, ì;a;sfha yd wka;¾ffi,Sh wjldYj, c,h ñfohs' ffi, ì;a;s ;=< øj 

c,h wvq ùu u`.ska nysIaffi,Sh c, úNjh wvq lr ihsfgdfid,fhka c,h msg 

ùug fya;= fõ' tys m%;sM,h f,i ffi, ma,diaufha wêl øjH idkaøKhla we;s 

fõ' fï ;;a;ajh ydkslr ù ffi,h ñh hEug fya;=úh yels h'

   ñ§ug Tfrd;a;= fok Ydlj," YS; R;=fõ wdrïNhg fmr iSks jeks úfYaIs; 

ødjHj, ffi,ma,diaóh uÜgï by< kxjd c, ydksh wvqlr ffi,h úc,khg 

,la ùu j<lhs'

 ,jK wd;;s

  ,jK wd;;s - mi ;=< jeämqr ,jK we;s úg ^by< ,jK;dj& mdxY= ødjKfha c, 

úNjh wvq fõ' ta fya;=fjka mfia isg uq,a olajd c, úNj wkql%uKh wvq fjhs' 

fuh uq,a u`.ska c,h wjfYdaIKh wvq ùug u`.mdohs' 

   idudkHfhka mi ;=< b;d jeä ,jK;dj Ydlj,g úI fõ' fndfyda Ydl by< 

idkaøK fyd|ska  ord .; yels  ødjH ksmojd" uOHia: mdxY= ,jK;djhg m%;spdr 

olajhs'  tajd ldnksl ixfhda. jk w;r" tjd u`.ska ffi,fha c, úNjh" mdxY= 

ødjkfha c, úNjhg jvd" jeä RK w.hla mj;ajd .kS'

   we;eï Ydlj, ,jK .%kaÓ yryd jeämqr we;s ,jK m;% mDIaGh yryd Ydlfhka 

neyer lrhs' fïjd ,jK ord .kakd Ydlj, oelsh yels h' ^,jK Ydl&'

Wod( lfvd,dk Ydl jeä m%udKhla'



161

w'fmd'i ^Wiia fm<& Ôj úoHdjiïm;a fmd;

ffcj wd;;s

Ydl m,sfndaOhka yd jHdêcklhkaf.ka wdrlaId jk wdldrh"

  Ydl wdrlaIl hka;%Kj, §" iuyr ixfhda. yd jHQy Ydlfha mj;sk w;r" 

iuyr tajd wdidokh jQ miqj yd m,sfndaOlhkaf.a wdl%uKj,g miqj we;s fõ' 

tksid wdrlaIl hka;%K j¾. follg fnÈh yels h' fmr isg mej;s hka;%K 

yd fma%ß; hka;%K f,i h'

fmr isg mej;s jHQyuh yd ridhksl wdrlaIl hka;%K

  wmsp¾óh ffi, wdjrKh lrk bá iy WÉp¾ufha m%udKh iy ;;a;ajh

  wmsp¾óh ffi, ì;a;sj, jHQyh yd >klu

  mQáldj, m%udKh" ia:dkh yd yevh

  úI ixfhda." we,alf,dhsv ^Wod( ksfldáka&" mSfkda, ^*a,ejfkdhsv" ,s.akSka iy 

gekSka&" g¾*sfkdhsv ^weiâ/laáka (Azadirachtin)& iy f,laàka

  lgq" ;=Kav" á%fldau

fma%ß; jHQyuh yd ridhksl wdrlaIl hka;%K

  ffi, ì;a;sfha rEm úoHd;aul fjkia ùï

  j,alh yd fþoia;rh iE§u

  msfkda,sl ixfhda.

  úI ixfhda.

  È,Sr ffi, ì;a;s ì| fy<k fyda lDñ wjhj,g ydks lrk tkaihsu


