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wOHCI ckrd,a;=udf.a mKsúvh

2009 oS w'fmd'i' Wiia fm< Ôj úoHdj úIh ks¾foaYh mdi,a moaO;shg y÷kajd fok ,o

w;r" wk;=re j tu jif¾ § u 12 jk fYa%Ksh i|yd;a" 2010 jif¾ § 13  jk fYa%Ksh i|yd;a"

thg wkql+, .=re ud¾f.damfoaY ix.%y fol bÈßm;a lr we;'

mdi,aj, iy úYaj úoHd,j, b,a,Sïj,g wkqj w'fmd'i Wiia fm< Ôj úoHdj úIh

ks¾foaYh 2012 jif¾ § miq úuiqï lrñka ixfYdaOkh lrk ,§'   bkamiq tu úIh

ks¾foaYhg wod< jk fia tu .=re ud¾f.damfoaY ix.%y fol o kej; ixfYdaOkhg ,lalr

fuu kj .%ka:h ilid we;'

isiqka ;=< m%.=K l<hq;= ksmqK;dj,g yd ksmqK;d uÜgïj,g wod< iúia;rd;aul

f;dr;=re fuu .%ka:h u.ska bÈßm;a fldg ;sfí' fuu  f;dr;=re Ôj úoHdj úIhfha

bf.kqï - b.ekaùï wjia:d iïmdokfha § .=rejrekag uy;a fia m%fhdackj;ajkq we;e hs

wmf.a úYajdihhs'

fuu .%ka:h Ndú;hg .ekSfï § .=rejrhd úiska i<ld ne,sh hq;= me;s ;=kla we;' ta

kï .=re ud¾f.damfoaY ix.%yh" úIh ks¾foaYh yd ukd j .e<mS ;sîu" th úIhud,dfõ

wfmalaIs; ksmqK;d mdol j úIhud,dfõ o¾Ykh yd oelau uq,afldg f.k f.dvk.d

;sîu yd 12 - 13 fYa%Ksj, orejdf.ka wfmalaIs; idOk uÜgu ie,ls,a,g .ksñka th

ilid ;sîu hs' t fyhska fuh fyd¢ka mßYS,kh lsÍu .=re Nj;d l< hq;= w;HjYH

ld¾hhla o" j.lSula o fjhs'

cd;sl wOHdmk wdh;kh by; lS lreKq ;=k u Tnf.a wjOdkhg f.k tau i|yd

w'fmd'i' Wiia fm< fYa%Ksj, b.ekaùï lrk ish¨ u .=rejrekag wjYH mqyqKqùï ,nd

§ug o ls%hd;aul ù isà' ksrka;r j meje;fjk fuu mqyqKq ieisj,g wod< .=reNj;=ka

iyNd.s ùu w;sYhska u wjYH lreKla jkafka fuys oelafjk bf.kqï - b.ekaùï uQ,O¾u

yd ls%hdodu jgyd .ekSug mqyqKqj uy;a msájy,la jk neúks' úfYaIfhka u mdi,a mdol

we.hSï ls%hd" isiq ksmqK;d j¾Okh i|yd bjy,a lr .ekSug wfmalaId flf¾' b.ekaùu"

úIh lreKqj,g muKla iSud ùu j<ld ,ñka" isiqka f.a l=i,;d Tma kexùfï wNs,dIh

bgq lr §ug fï ish¨ ueÈy;a ùï wjYH nj wOHdmk yd we.hSï ld¾hfha kshef<k wm

ishÆ u fokd jgyd .; hq;= fõ'

.=re ud¾f.damfoaY ms<sfh< lsßfï w;sYh fjfyildÍ ld¾hh bgq lr ,Sug ueÈy;a jQ

cd;sl wOHdmk wdh;kfha Ydia;s%h wxYj, ks,OdÍka we;=¿ iuia; ld¾h uKav,hg;a"

ndysr j ta i|yd odhl jQ úoaj;a yeu fokdg;a" udf.a úfYaI ia;=;sh ysñ fõ'

uydpd¾h ví,sõ' tï' wfír;ak nKavdr

wOHlaI ckrd,a

cd;sl wOHdmk wdh;kh'
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ls%hdj,sh ixúOdkh lr .ekSu i|yd m%fhdackj;a fõ' fok ,o ld, rduqj  ;=< fuys

oelafjk ksmqK;d uÜgï yd wka;¾.;h wdjrKh lsÍu wksjd¾h fõ' mdi,a mdol

we.hqï WmlrK ie,iqï  lsÍfï § ta ta ksmqK;d uÜgu hgf;a olajd we;s bf.kqï M,

ie,ls,a,g .ekSu jeo.;a fõ' wod< úIh lreKq ms<sn| jeäÿr meyeÈ,s lr .ekSï wjYH

;kays" w;sf¾l fmd;m;  yd fjí wvú mßyrKh lsÍu i|yd isiqka Èß.ekaùu fuys ,d

ks¾foaY flf¾'

ks¾udKd;aul b.ekaùul wjYH;dj ie,ls,a,g .kakd l,ays' bf.kqï b.ekaùï ls%hdj,sh

iqidOH lrk kùk ,laIKh mka;s ldurfha Ndú;hg .; hq;= h' fuys § YsIHhd úiska

myiqfjka .%yKh lr .; yels mßÈ bf.kqï wjia:d ixúOdkh lsÍu .=rejrhdf.ka

wfmalaIs; fõ'

fuu .=re Wmfoia ix.%yh ms<sfh, lsÍfï § ld,h jeh l< yd ;u úfYaI{;d odhl;ajh

iemhQ cd;sl wOHdmk wdh;kfha úIh úfYaI{hkag;a ndysr iïm;a odhlhkag;a uf.a

ia;=;sh ysñ fõ'

isâks chj¾Ok
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cd;sl wOHdmk wdh;kh'
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rxð;a ohdjxY uhd



vi

kej; ixialrKh lrk ,o ixfYdaê; .=re ud¾f.damfoaY ix.%yh - 2012

WmfoaYkh ( uydpd¾h ví' tï' wfír;ak nKavdr
wOHlaI ckrd,a - cd;sl wOHdmk wdh;kh'

wëCIKh ( isâks chj¾Ok uy;d
iyldr wOHlaI ckrd,a - úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh'

úIh iïnkaëlrKh(
wd¾' tia' fÊ'mS Wvqfmdarej uhd - m%Odk jHdmD;s ks,OdÍ " cd;sl wOHdmk

     wdh;kh'
tÉ' tï' udmd.=Kr;ak ñh   - jHdmD;s ks,OdÍ " cd;sl wOHdmk wdh;kh'
tï' ;srekvrdcd ñh   - jHdmD;s ks,OdÍ " cd;sl wOHdmk wdh;kh'

úIhud,d WmfoaYl;ajh (
fcHIaG uydpd¾h ví' ã' r;akiQßh   - fld<U úYaj úoHd,h
fcHIaG uydpd¾h Ô' tia' úodkm;srK   - le<Ksh úYaj úoHd,h
fcHIaG uydpd¾h tï' fÊ' tia'úfÊr;ak  - le<Ksh úYaj úoHd,h

iïm;a mqoa.,
iS' ù' Ysrdks fvfjdagd  ñh - Oïñiair úoHd,h" kd;a;kaäh'
tia' ã' tka' wfífldaka fukúh- Yd' wkaf;daks nd,sld úoHd,h" uykqjr'
tia' ã' mS' nKavdr ñh - O¾urdc úoHd,h" uykqjr'
tï' wd¾' mS' wd¾' niakdhl ñh - Yd' wEkaia úoHd,h" l=reKE.,'
fÊ' ta' fÊ' ydkS  ñh - iysrd úoHd,h" .ïfmd,'
mS' tÉ' ksYdos l=,;s,l ñh - foaú nd,sld úoHd,h" fld<U 08'
î' .fkaIodia ñh - yskaÿ úoHd,h" r;au,dk'
j¾Kisß' m;srK  uhd - úð; uOH uyd úoHd,h" oslaje,a,'
tÉ' ta' tia' cS' fmf¾rd ñh - isßudfjda nKavdrkdhl uyd úoHd,h"

fld<U'
tia' f.damd,ls%IaKka ñh - fjia,s úoHd,h" fld<U 09
mS' ta' fla' fmf¾rd ñh - foaú nd,sld úoHd,h" fld<U'
î'ta'tka' iS nd,iQßh ñh - lE.,a, nd,sld úoHd,h" lE.,a,

ljrh yd

mß.Kl ieliSu - wd¾' wd¾' fla' m;srK - cd;sl wOHdmk wdh;kh

fjí wvúh - www.nie.lk

úúO iydh - ux., je,smsáh uhd - cd;sl wOHdmk wdh;kh'

  moaud ùrj¾Ok ñh - cd;sl wOHdmk wdh;kh'

  rxð;a ohdjxY uhd  - cd;sl wOHdmk wdh;kh'



vii

mgqk

     msgqj

1'0       wOHCI ckrd,a;=udf.a mKsúvh ii

2'0 ix{dmkh iii

3.0 iïm;a odhl;ajh v

4'0    mgqk vii

5'0 ls%hdldrlï ika;;sh

ksmqK;dj 1 ^tallh 1& 1  - 6

ksmqK;dj 2 ^tallh 2& 7  - 34

ksmqK;dj 3 ^tallh 3& 35 - 57

ksmqK;dj 4 ^tallh 4& 58 - 64

ksmqK;dj 5 ^tallh 5& 65 - 69

ksmqK;dj 6 ^tallh 6& 70 - 86

ksmqK;dj 7 ^tallh 7& 87 - 110

ksmqK;dj 8 ^tallh 8& 111 - 120

ksmqK;dj 9 ^tallh 9& 121 - 138

ksmqK;dj 10 ^tallh 10& 139 - 174

ksmqK;dj 11 ^tallh 11& 175 - 195

ksmqK;dj 12 ^tallh 12& 196 - 220

ksmqK;dj 13  ^tallh 13& 221 -261

ksmqK;dj 14 ^tallh 14& 262 - 275

6'0    mdi, mokï lr.;a ;lafiarelrKh - ye|skaùu 276 - 278

7'0    we.hSï ie,iqï 279 - 291

8'0 weuqKqu 292 - 322



1

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

1 tallh - Ôj úoHdj ye`oskaùu

ksmqK;dj 1'1'0 ( Ôj úoHd;aul mokulska .fõIK fufyhjhs'

ksmqK;d uÜgu 1'1'1 ( udkj wNsfhda.j,g úfYaI wjOdkhla iys; j Ôj úoHdfõ
iajNdjh" úIh m:h yd jeo.;alu úia;drKh lrhs'

ld,Éfþo ixLHdj ( 01 hs'

bf.kqï M,  (
fuu ls%hdldrlu wjidkfha § YsIHhd ;

²  Ôj úoHdfõ iajNdjh" úIh m:h iy jeo.;alu úia;r lrhs'

² Ôj úoHdjg wod< j ñksid uqyQK fok .eg¿ iy wNsfhda. idlÉPd lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (
²  f;dr;=re /ia lsÍug wjYH uQ,dY% imhd fokak'

² tu uQ,dY%  Ndú;fhka Ôj úoHdjg wod< .eg¿ ms<sn| f;dr;=re tla /ia lsÍug

Wmfoia fokak'

² Ôj úoHdjg wod< .eg¿ ms<sn| oekqu j¾Okh lr .ekSu i|yd lKavdhï

jYfhka bÈßm;a lsÍï isÿ lsÍug isiqkag wjia:dj i,id fokak'

² úIh lreKq wdjrKh jk mßÈ iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² ffcùh úúO;ajh ms<sn| wjfndaO lr .ekSu (

mDÓúh u; Ôjh jir ì,shk 3'5 la mqrd mej;sK' f,dalfha Ydl yd i;a;aj

úfYaI ñ,shk 30 la muK we;s nj isiqka wjfndaO lr .; hq;= h' Ôú iy wÔù

f,dal w;r .;sl iïnkaO;djla mj;S'

² ñksia isrer yd ls%hdldÍ;ajh ms<sn| wjfndaO lr .ekSu(

ñksia isref¾ ixúOdkh" isrer ;=< moaO;sj, we;s wka;¾ iïnkaO;dj iy

jHqyhg wod< ls%hdldÍ;ajh w.h lsÍfï yelshdj isiqka i;=j ;sìh hq;= h'

² mßirh yd iajdNdúl iïm;a l<ukdlrKh (

iajdNdúl iïm;a iSñ; h' t fuka u j;auka ck.yK j¾Okh iu. iajdNdúl

iïm;a laIh ù hdfï wjodkula we;'

Wod(-Wod(-Wod(-Wod(-Wod(- jdhqf.da,Sh CO
2
idkaøKh jeäùu;a iu. u f.da,Sh WKqiqu jeä

ùu" ´fidaka ia:rh laIh ùu" wï, jeis" .xÕd iy N+.; c,h

wmú;% ùu fya;=fjka wkd.;fha § mdkSh c,h ysÕ ùu
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                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

² ;sridr wdydr ksIamdokh (

j;auka ck.yk j¾Ok fõ.hg wkqj ;;amrhg mqoa.,hska ;s fokl= f,dalhg

tla fjhs' j;auka ck.ykh ì,shk 6 la muK jk w;r" th wjqreÿ 40 g wvq

ld,hl § fo .=K fõ hehs wfmalaIs;hs' tu ksid ñksid f.a meje;au i|yd

;sridr wdydr ksIamdokh wjYH fõ' jeä wiajekakla ,nd fok Ydl yd

i;a;aj m%fNao ksIamdokh" frda. i|yd m%;sfrdaë m%fNao ksmoùu" ÈhqKq lrk ,o

miq wiajkq ;dlaIK l%u Ndú;h' wjOdrKh l< hq;=hs'

² frda.j,g fya;= iy tajdfha n,mEï wjfndaO lr .ekSu (

j;auka úoHd{hskaa úiska" ms<sld" AIDS, uef,aßhdj" laIh frda.h jeks frda.

iqj lsÍfï l%u w;ayod n,hs'

f,dalh mqrd me;sfrñka mj;sk AIDS frda.h b;d oreKq fi!LH .eg¨jls'

W!K ixj¾ê; rgj, jirlg ñ,shk 3 lg wêl ck.yKhla uef,aßhdfjka

urKhg m;a fõ' iuyr rgj, urK ixLHdjg m%Odk fya;=j jk ms<sld ms<sn|

;ju;a iïmQ¾K j wjfndaO lr f.k ke;' tfuka u l<ska l<g we;s jk kj

frda. iïnkaOfhka o tajd j<lajd .ekSu" m%;sldrl l%u iy iqj lsÍu ms<sn|j

o úoHd{hska úiska lghq;= lrhs'
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ksmqK;dj 1'1'0 ( Ôj úoHd;aul mokulska .fõIK fufyhjhs'

ksmqK;d uÜgu 1'1'2 ( Ôù f,dalfha iajNdjh iy ixúOdk rgd ms<sn`o
iudf,dapkfhys fhfohs'

ld,Éfþo ixLHdj ( 04 hs'

bf.kqï M, (
fuu ls%hdldrlu wjidkfha § YsIHhd (

² Ôùka f.a yevh" ;ru" wdldrh yd jHdma;sfha mq¿,a úúO;ajh idlÉPd lrhs'

² Ôùka i;= ,dlaIKsl .=K úia;drKh lrhs'

² iqÿiq WodyrK iys;j Ôù ixúOdk uÜgïj, wkql%udêm;H f.dv k.hs'

² Ôjfha uQ,sl jHqyuh yd lD;Huh tallh f,i ffi, wjOdrKh lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (
²  Ôùkaf.a iajNdjh biau;= lr oelaùu i|yd mrs.Kl (Power Point) bÈßm;a

lsÍï" rEm igyka" kso¾Yl iy wod< wfkl=;a uQ,dY% Ndú; lrkak'

² Ôùka i;= ,laIK y÷kd .ekSu i|yd wod< yd iqÿiq rEmigyka fyda WodyrK

fhdod .ekSug isiqka fhduq lrkak'

² isiqka úiska" wod< WodyrK Ndú;fhka Ôjfha ixúOdk uÜgï ms<sfj< f.dv

ke.Sug wjia:dj imhkak' ^lKavdhï ls%hdj,s jvd fhda.Hhs'&

² Ôjfha uQ,sl jHQyuh yd lD;Huh tallh f,i ffi,fha jeo.;alu biau;=

lrkak'

² úIh lreKq wdjrKh jk mßÈ iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² Ôùka mq¿,a mrdihl úúO;ajhla fmkajhs' t kï" ;ru" yevh" wdldrh iy

jHdma;sh wkqj Tjqka úúO fõ'

² ;ru    - nelaàßhd 0.25 m - 2 m isg fhdaO frâjqâ Ydlh - 100 m

² yevh    - Ôùka yevfhka úúOdldr fõ'

² wdldrh   - wffi,Sh" tal ffi,Sh" nyq ffi,Sh"

² jHdma;sh  - fN!ñl" c,c" relajdiS" jdhj ^WodyrK imhkak'&

² Ôùka i;= ,dlaIKsl .;s.=K (

^1& l%uj;a nj yd ixúOdkh -

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

ffi,Sh uÜgfï isg ffcj f.da,h olajd l%uj;a njla yd ixúOdkhla

Ôùka i;=j we;'

^2&  mßjD;a;sh

Ôùka ;=< isÿjk ish¨ u ridhksl ls%hdj,sj, iuia;h mßjD;a;shhs' Bg

ixjD;a;sh yd wmjD;a;sh m%;sls%hd we;=<;a fõ'
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^3& j¾Okh yd úlikh

ish¨u ðùkaf.a ðú; wdrïN jkafka ;ks ffi,hlsks'

wm%;sj¾;H f,i isÿjk úh<s nfrys jeä ùu j¾Okh hs' fuh ðùka

;=< muKla oelsh yels ,laIKhls' Ôúfhl=f.a Ôú; ld,h ;=< §

isÿjk ish¨u wm%;sj¾;H fjkiaùï úlikhhs' j¾Okh yd úlikh wkq.dó

ls%hdj,s folls'

^4& Woa§mH;dj iy iudfhdackh

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

we;s yelshdj Woa§mH;djhs' Woa§mH;djfha iy iudfhdackfha m%;sM,hla

f,i Ôùkaf.a p,k isÿ fõ' i;=kaf.a fuu ls%hdj fmaYS" iakdhq" wka;rdi¾.

yd wiaÓ moaO;sj, iudfhdackfhka isÿ fõ'

^5& wkqj¾;kh

Ôúhl= Ôj;a jk iqúfYaIS mßirhg wkql+, j tu Ôúhdf.a meje;au yd

m%ckkhg wkqn, fok  jHqyuh" ldhl¾óh" yd p¾hduh fjkiaùï h'

Wod(Wod(Wod(Wod(Wod( Y=Ial Ydlj, .s`MKq mQáld" lfvd,dk Ydlj, c,dnqc M,"

fõIdka;rh" WKqiqï mßirj, § jeämqr vyÈh oeóu" isks÷ je,sj,

tÍu j<lajk Tgqjdf.a mq`M,a j úysÿKq mdo

^6& m%ckkh

úfYaIhl wLKav meje;au ;yjqre lsÍu i|yd kj cks;hska ìys lsÍfï

yelshdj'

   ^7& wdfõKsh yd mßKduh

Ôùkaf.a ldhsl úoHd;aul" rEm úoHd;aul yd p¾hd;aul ,CIK md,kh

lrk cdk Ôùka i;=j we;' tu cdk tla mrïmrdjl isg wfkla mrïmrdjg

.uka lrhs' m%fõKsl øjHj, isÿjk fjkiaùïj,g wkql+, j ld,h;a

iuÕ Ôùkag fjkiaùug we;s yelshdj mßKduh hs'

² wÔù øjH fndfyduhla by; ,laaIK tlla fyda lsysmhla fyda fmkajk kuq;a"

ish¨u ,laIK fkd fmkajhs'

Wod (- (- (- (- (- iaMál j¾Okh

;rx. p,kh

fok ,o ,CIK ish,a, u fmkajkafka Ôùka muKS'

² ffcj ixúOdkfha OQrdj,s uÜgï (

wKql uÜgfï isg ffcjf.da, uÜgu olajd ixúOdkhla Ôùka úiska fmkajhs'

iEu uÜgul§u jHqy yd lD;H fjkia jk w;r b;d iQCIu f,i iudfhdackhla

mj;S'

² fuu ixúOdk uÜgï OQrdj,sfha oS Ôùkaf.a jHqyuh iy lD;Huh tallh

f,i ffi,h ie,fla'
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                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 1'1'0 ( Ôj úoHd;aul mokulska .fõIK fufyhjhs'

ksmqK;d uÜgu 1'1'3 ( Ôj úoHd;aul .eg¿ úi£u i|yd úoHd;aul l%uh Ndú;

lrhs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M, (

fuu ls%hdldrlu wjidkfha § YsIHhd ;

²  úoHd;aul l%ufha mshjr y÷kd .ekSu i|yd ir, mÍCIKhla úYaf,aIKh

lrhs'

²  .eg`M úi|Sfï l%shdud¾.hla f,i úoHd;aul l%uh Ndú; lrhs'

fhdacs; bf.kqï-b.ekaùï ls%hdj,sh (

²  my; .eg¿j mka;shg bÈßm;a lrkak' ^kshqla; lsÍula f,i&

² —YsIHfhla mEkla f.k fmd;l ,sùug hdfï § tys msgq u; we¢ bß fkdfmkS

hdu˜

² isiq m%;spdr ms<sn| idlÉPdjla fufyhjd .eg¿j úYaf,aIKh lr l,ams;hla

f.dvk`.kak'

² .fõIK l%shdj,sh i|yd isiqkag wod< Wmfoia my; oelafõ'

² my; oelafjk ksÍlaIK w;=ßka ;u lKavdhug wod< ksÍlaIKh fj;

wjOdkh fhduq lrkak'

² m;% iys; Ydl w;a;la fmd,s;Skaj,ska wdjrKh lr hï fõ,djla ;enQ úg

tys c, ì|s;s oelsh yelsùu'

² fmd,algqjlska jid Èk lsysmhla ;nk ,o ;Kfld< msve,a,l" tu

fmd,algqfjka jik ,o fldgi ly meye ù ;sîu'

² fmd,aj;=r iys; Ndckhla oskla újr j ;enQ miq tu fmd,aj;=r weUq,a rila

.ekSu'

² by; ksÍlaIKj,g wod< .eg¿ y÷kd.kak'

² by; ksÍlaIK i|yd l,ams; bÈßm;a lrkak'

² Tn lKavdhu úiska bÈßm;a lrk ,o l,ams; mÍlaId lsÍu i|yd mÍlaIK

ie,eiqï lrkak'

² Tn fhdackd lrk mÍlaIKj,ska ,nd.; yels ksÍlaIK ,ehsia;= .; lrkak'

² ksÍlaIK ish,a, i,ld ne,Sfuka miqj jvd;a iqÿiq l,ams;h f;dard.kafka

fl fia oehs meyeÈ,s lrkak'

² isiq wkdjrK bosßm;a lsÍug lKavdhï iQodkï lrjkak'

² iqoqiq wkql%uhlg úia;drKhl fhfokak'
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                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

úIh lreKq meyeÈ,s lr §ug w;aje,la (

²  úoHd;aul l%uh

lsishï isoaêhla fyda .eg¨jla fyda ms<sn| wkafõIKh lsÍu i|yd f,dj mqrd

úoHd{hska fyda Ôj úoHd{hska wkq.ukh lrk l%udKql+, wkqms<sfj<la we;s

nj isiqkg wjOdrKh l< hq;= hs' fuh Ôj úoHd;aul .eg¨jla fyda tÈfkod

Ôú; .eg¨jla fyda úh yels hs' fuu ixúOdkd;aul wkafõIK rgdj úoHd;aul

l%uh hehs ye¢kafõ'

² úoHd;aul l%uh my; i|yka mshjrj,ska iukaú;hs'

² l%udKql+, ksÍlaIKh mokï lrf.k .eg¨jla y÷kd .ekSu

² m%Yak úpdÍu iy th mokï lrf.k l,ams; f.dv ke`.Su

² wjYH wjia:dj, § md,l mÍlaIK o fhdod .ksñka l,ams; mÍlaId lsÍug

mÍlaIK fufyhùu

² mqfrdal:k lsÍu iy ;j ÿrg;a mÍlaIK lrñka tajd mÍlaId lsÍu'

² ksÍlaIK$ idlaIs wdOdrfhka l,ams; ;yjqre lsÍu

² kj oekqu wkqj wod< mßÈ fjkia úh yels jdo f.dv ke`.Su

² iqÿiq WodyrK Ndú;fhka úoHd;aul l%uh meyeÈ,s lrkak'
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2 tallh - Ôjfha ridhksl iy ffi,Sh moku

ksmqK;dj 2'1'0 ( Ôjfha ridhksl moku ms<sn| úia;drKh lrhs'

ksmqK;d uÜgu 2'1'1 ( Ôù foayfha uQ, øjHuh ixhq;sh ms<sn| úuid n,hs'

ld,Éfþo ixLHdj (  02 hs'

bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² Ôù foay ;=< wvx.= uQ,øjH ,ehsia;= .; lrhs'

² wêud;% iy wxY+ud;% uQ,øjH fjkafldg y÷kd .kshs'

² wêud;% iy wxY+ud;% uQ,øjHj, lD;H i|yka lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh

² Ydl iy i;=ka ;=< wvx.= uq,øjH ixhq;sh ms<sn| j iïm;a ^ uqøs; fyda úoHq;a&

øjH isiqkag imhd fokak'

² úúO uQ,øjHj, idfmalaI nyq,;dj oelafjk pdÜ" m%ia;dr iy j.= ms<sfh<

lsÍug Wmfoia fokak'

² tla tla uQ,øjHfha lD;H i|yka j.= iy pdÜ ms<sfh< lrjkak'

² isiqka ,jd tajd mka;shg bÈßm;a lrjkak'

² Ôjfha ridhksl mokug wod< úIh ks¾foaYfha we;s úIh ikaOdrh úia;drKh

lrkak'

úIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,la

² Ôjfha uQ,øjH ixhq;sh

² iajdNdúlj mj;sk uQ,øjH 92 w;ßka uQ,øjH 20la muK Ôù foayj,

wvx.= fõ'

² tajd w;=ßka nyq, u jkafka ldnka" yhsv%cka" Tlaiscka" khsg%cka" fmdiamria

iy i,a*¾ hk uQ,øjH yhhs'

² uQ,øjH

Ôùka ;=< wvx.= uQ,øjH ixhq;sfha úúO fjkialï we;' kuq;a  we;eï

uQ,øjH w;HjYH uQ,øjH f,i kï lr ;sfí' tajd Ôù foayj, ;sfnk

nyq,;dj wkqj wêud;%  yd wxY= ud;% uQ,øjH f,i  fjka flf¾

² wêud;% uQ,øjH

Ôúhl=f.a úh<s nfrka 0'01] la fyda Bg jvd jeä h' wêud;% uQ,øjHj,g

C,H,O,N,P,  S, Ca, K, Mg wh;a fõ' we;eï Ôùkaf.a ^ksoiqka( ñksid& Na,

Fe ydCI o wêud;% uQ,øjH f,i we;'

² wxY= ud;% uQ,øjH

Ôùhl=f.a úh<s nfrka 0'01] g jvd wvq h'

ksoiqka( B, Mn, Zn, Cu, Mo, CI, Fe, Si, V, Cr, I, Co, Al

² wêud;% yd wxY= ud;% uQ,øjHj, lD;H
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ksmqK;dj 2'1'0 ( Ôjfha ridhksl moku ms<sn| j úuid n,hs'

ksmqK;d uÜgu 2'1'2 ( cSjh i|yd jeo.;a jk c,fha fN!;sl iy ridhksl

.=K ms<sn|  úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M,  (

fuu l%shdldrlu wjidkfha oS YsIHhd ( (

²  Ôùkag c,fha we;s jeo.;alu meyeÈ,s lrhs'

² Ôjh i|yd jeo.;a jk c,fha fN!;sl yd ridhksl .=K ms<sn| j úia;r lrhs'

² c,fha tu fN!;sl iy ridhksl .=K Ôù foay ;=< c,fhka bgqjk lD;Hhkag

wod< j úuid n,hs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (

² c,h u.ska Ôù moaO;sj, bgq lrk lD;Hhkag wod< j c,fha fN!;sl yd

ridhksl .=K we;=<;a iïm;a ^uqøs; fyda úoHq;a& øjH isiqkag imhkak'

² —c,h Ôjhg w;HjYH øjHhla fõ˜ hk ud;Dldj hgf;a rpkhla ,sùug

isiqkag Wmfoia fokak'

² rpkhg wvx.= úh hq;= jeo.;a lreKq ms<sn| j idlÉPd lrkak'

² isiqka ,jd bÈßm;a lsÍula iQodkï lrjkak'

² wod< úIh lreKq wdjrKh jk mßÈ úia;drKhla lrkak'

úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la (

² Ôjh i|yd c,fha we;s jeo.;alu

² Ôjfha nyq,; u wldnksl ixfhda.h c,hhs'

² Ôùka ;=< c,fha m%Odk lD;H

²  m%dla ma,diaufha ix>glhla

²  ødjlhla

²  m%;sl%shlhla

²  Y+k;dj mj;ajd .kakla
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wfkl=;a lD;Hhka

.;s.=Kh ld¾hNdrh WodyrK

ldur WIAK;ajfha øjhls    m%dla ma,diaufha            c,h m%dla ma,diaufha m%Odk

   udOHhls         ix>glhls'

O%eùh;dj    fyd| ødjlhls'        fndfyda øjH m%dlama,diaufha

iy ffi, hqIfha Èh fõ'

ffi,fha mßjD;a;Sh l%shd

isÿjkafka c,Sh udOHhl§ h

ridhksl .;s.=K    iuyr ffcj ridhksl    m%NdixYaf,aIKfha §

   m%;sl%shdj, m%;sl%shlhla

   f,i l%shd lrhs' c,úÉfþokfha §

wêl ixila;s iy wdila;s    ffi, j, Y+k;dj ffi, úYd, ùfï §"

n,    mj;ajd .ekSu wldIaÁh Ydlj,

ikaOdrKfha §"  Y+k;d

p,kj, §" md,l ffi,j,

p,kh" mqIam msmSfï §'

by< mDIaÀl wd;;shla oeÍu  iuyr c, lDókag Èh,siaikakd

   jdiia:dkhla imhhs'

wêl ixila;s iy wdila;s    øjH wjfYdaIKh iy *af,dahu mßixl%uKh iy

n,    mßjykh rfidaoa.ukh

mdxY= ødjkfhka c,h iy

Lksc ,jk wjfYdaIKh

c,fha wêl úYsIaG ;dm    ie,elsh hq;= ;rï ;dm

Odß;dj    m%udKhla wjfYdaIKh

   fyda msgl, o WIAK;aj

   fjkia ùu wju ùu

6CO
2
 + 6H

2
O →    C

6
H

12
O

6
+ 6O

2

msIagh + H
2
O  → fuda,afgdaia

p,;dmS i;=kaf.a foay
WIAK;ajh mgq mrdihla ;=<
mj;ajd .ekSu
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 wêl jdIamSlrKfha        foay mDIaG isis,a lsÍu         vyÈh oeóu iy W;aiafõokh

 .=ma; ;dmhla ;sîu

 wêl ú,hkfha .=ma; c,Sh moaO;s ñ§u i|yd ffi, ;=< yd c,Sh moaO;s

                          b;d úYd, ;dm m%udKhla ;=< c,h blauKska whsia njg

 ;dmhla ;sîu jeh l< hq;=ùu m;a fkdùu'

 c,h ñ§fï § isÿjk c,Sh moaO;s iïmQ¾Kfhkau YS; ld,fha § O%ej m%foaYj,

 wiudldr m%idrKh whsia njg m;a fkdù         c,c Ôùkag c,h ;=<

whsia c,h u; mdùu ksremøs;j jdih l< yels

isÿ fõ' øj c,h m;=f,a ùu'

b;sß fõ'

 mdroDYH ùu wdf,dalhg myiqfjka         c,c Ydl iy w,af.aj,g

úksúo hdug bv§u c,h ;=< ie,elsh

hq;= ;rï .eUqfrys jeãug

yelsùu'
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ksmqK;dj 2'1'0 ( Ôjfha ridhksl moku ms<sn| úia;drKh lrhs'

ksmqK;d uÜgu 2'1'3 ( Ôùkaf.a  m%Odk ldnksl ixfhda.j, ridhksl
iajNdjh iy lD;H úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 08  hs'

bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² Ôúka ;=< yuqjk m%Odk ldnksl ixfhda. ldKav y;fryss uQ,sl ridhksl

iajNdjh úia;r lrhs'

² tu ldnksl ixfhda. ldKav y;frys lD;H úia;r lrhs'

² Tlaisydrl iSks" ks¾Tlaisydrl iSks" msIagh" fm%daàk iy ,smsv y÷kd .ekSu

i|yd úoHd.dr mÍlaIK mj;ajhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (

² Tlaisydrl iSks" ks¾Tlaisydrl iSks" mssIagh" fm%daàk yd ,smsv y÷kd .ekSu

msKsi úoHd.dr mÍlaIK wdo¾Ykh lrkak'

² kï fkd lrk ,o ødjK ̂msIagh" iqlafrdaia" .aÆfldaia" ì;a;r iqÿ uoh" fmd,af;,a

jeks & isiqkag imhkak'

² tajd y÷kd .ekSug u`. fmkajñka iy ta i|yd wkq.ukh l< l%shdms<sfj<

we;=<;a jd¾;djla ms<sfh< lsÍug Wmfoia fokak'

² wod< iïm;a øjH ^ uqøs; fyda úoHq;a& imhd fokak'

² Ôù  foay  ;=<  wvx.= ldfndyhsfâ%g"  fm%daàk"  ,smsv iy kshqlaf,hsla wï,

iy tajdfha  lD;H ms<sn| jd¾;djla bÈßm;a lsÍug isiqkag u`. fmkajkak'

² úIh lreKq wdjrKh jk mßos fhda.H wkqms<sfj<lg wkqj úia;drKh lrkak'

úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la (

² Ôú foay ;=< yuqjk m%Odk ldnksl ixfhda. ldKav y;frys uQ,sl ridhksl

iajNdjh iy lD;H meyeÈ,s lrkak'

² m%Odk ldnksl ixfhda. f,i

² ldfndyhsâf¾g

² fm%daàk

² ,smsv

² kshqlaf,hsla wï,

² ldfndyhsâf¾g" fm%daàk" ,smsv iy kshqlaf,hsla wï, Ôù øjHj, wvx.= m%Odk

ffcùh wKq f,i i,lk nj meyeos,s lrkak'

² fm%daàk" kshqlaf,hsla wï, iy iuyr ldfndyhsâf¾g uyd wKq f,i i,lk

nj i|yka lrkak' ^tajdfha wKqlNdrh 104 - 1010 muK fõ &
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² ldfndyhsâf¾g

² mDÓúh u;=msg we;s jvd;a u iq,n ldnksl ixfhda. ldKavhhs'

² tÈfkod  Ôú;fha  §  Ndú;hg  .efkk  msá"  iSks  wdÈh ldfndyhsâf¾gj,g

WodyrK fõ'

² m%Odk uQ,øjH ixhq;sh jkafka C, H, O

² fmdÿ wKql iQ;%h C
x
(H

2
O)

y
 ' c,fha fuka u ldnkaj, yhsfâ%gj, H : O

wkqmd;h 2 ( 1 fõ'

² fudfkdielrhsv" vhsielrhsv iy fmd,sielrhsv f,i m%Odk

ldfndyhsâf¾g j¾. ;=kla fõ'

² fudfkdielrhsv

²  uQ,sl ridhksl iajNdjh iy ffcùh lD;H i|yka lrkak'

² C mrudKq ixLHdj wkqj fudfkdielrhsv kï lrkak'

C mrudKqq ixLHdj fmdÿ ku WodyrK

3 g%fhdai .a,si/,aäyhsâ

4 fgfg%dai tß;afrdaia

^iq,n ke;&

5 fmkafgdai rhsfndaia

ßìhqf,daia

6 fylafidai .a¨fldaia"

marelafgdaia

.e,elafgdaia

² ishÆ u fudfkdielrhsv Tlaisydrl iSks fõ'

² vhsielrhsv

²  .a,hsfldisäl nkaOk hkq fudkjd oehs meyeÈ,s lr fudfkdielrhsv

wKq  folla tlaùfuka vhsielrhsv wKqjla we;s jk wdldrh meyeÈ,s

lrkak'

2C
6
H

12
O

6
C

12
H

22
O

11
   +  H

2
O

²  fuda,afgdaia iy ,elafgdaia hk vhsielrhsv Tlaisydrl .=K fmkajQj;a

iqfl%daia Tlaisydrl iSks j¾.hla fkdfõ'

² fmd,sielrhsv

²  nyqwjhúl jHqy iEfok wdldrh meyeos,s lrkak'

²  fmd,sielrhsv jHqy we;s jk wdldrh  meyeÈ,s lrkak' fï ksid we;s jk

nyqwjhúl YdLkh fkdjQ fyda YdLkh jQ odu iys; jHqy ;khs'

²  msIagh" .a,hsfldacka iy fi,shqf,daiaj, uQ,sl jHqyh iy lD;H

² msIagh u; weuhsf,aia j, l%shdldÍ;ajh

² ;j;a fmd,sielrhsvhla i|yd WodyrKhla f,i bkshq,ska

²  fyñfi,shqf,daia" fmlaáka iy lhsáka hkq jeo.;a fmd,sielrhsv jHq;amkak

nj meyeÈ,s lrkak'
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² ldfndyhsâf¾gj, lD;H

² ffi,Sh l%shdldÍ;ajfha oS fudfkdielrhsv" vhsielrhsv iy

fmd,sielrhsvj, jeo.;alu iy lD;H meyeÈ,s lrkak'

² msIagh" Tlaisydrl iSks" ks¾Tlaisydrl iSks" y÷kd .ekSug ir, úoHd.dr

mÍlaIK isÿ lsÍu iy weuhsf,aia u.ska msIagh c,úÉfþok m%;sl%shd

ksÍlaIKh lsÍu'

² ,smsv

² my; i|yka foa ms<sn| j fláfhka meyeÈ,s lrkak'

² úIucd;Sh" c,fha wødjH ldnksl ixfhda. ldKavhls'

² m%Odk uQ,øjH ixhq;sh C, H, O iy iuyr úg P iy$fyda N we;'

ldfndyhsâf¾gj,g idfmalaI j Tlaiscka m%udKh fïjdfha wvqh'

² fïo wï,j, jHqyh - ika;Dma; iy wika;Dma; fïo wï, ksoiqka

iys;j

² f;,a iy fïo fjka lr y÷kd .kak' f;,a iy fïoj, g%hs.a,sirhsv

jHqyh

² fjk;a ,smsv wdldr i|yd ksoiqka f,i bá" fmdiafmd,smsv" iafgfrdhsv

iy g¾msk

² ,smsvj, m%Odk  lD;Hka meyeos,s lrkak'

² f;,a iy fïo y÷kd .ekSug úoHd.dr mÍlaIK

² fm%daàk

² fm%daàk hkq weuhsfkda wï,j,  nyqwjhúl nj;a" tajd úYd, wKql

ialkaOhlska hqla; jk nj;a i|yka lrkak'

² m%Odk uQ,øjH ixhq;sh C, H, O, N iy iuyr úg  S we;'

² weuhsfkda wï, taldjhjj,ska fm%daàk iE§ we;' ffi, ;=< weuhsfkda

wï, j¾. /ila mej;sh;a bka  20la muK fm%daàk iE§ug odhl fõ'

² fmmaghsv nkaOk yd tajd iEfok wdldrh meyeÈ,s lrkak'

² fmd,sfmmaghsvhl jHqyh

² fm%daàkj, ixlS¾K jHqyh wdldr y;rlska úia;r jk nj

²  m%d:ñl - f¾Çh weuhsfkda wï, wkqms<sfj<

²  oaú;Shsl - fy,slaiSh fyda keóï wdldr

²  ;D;shsl - fmd,sfmmaghsv odufha keóï ksid we;s jQ f.da,Sh

yevh' fuu yevh ia:dhS j mj;ajd .ekSug úúO

nkaOk odhl fõ'

²  pd;+¾: - fmd,sfmmaghsv odu folla fyda jeä ixLHdjla

iïnkaO ù we;s jk ixlS¾K f.da,Sh jHqy

²  fm%daàk ÿiaiajdNdùlrKh iy th fm%daàkj, l%shdldÍ;ajhg olajk

n,mEu

² ffi, yd Ôùka ;=< § fm%daàkj, ld¾hNdrh

² fm%daàkj, úúO lD;H ^jHqyuh" mßjykh" ixÑ;" ixfldapl"

wdrlaIl"  fyd¾fudak" úI" W;afma%rl& meyeos,s lrkak'

² fm%daàk y÷kd .ekSug úoHd.dr mÍlaId - nhshqrÜ mÍlaIdj
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² kshqlaf,hsla wï,

my; i|yka lreKq ms<sn| flá meyeÈ,s lsÍula

² wêl idfmalaI wKql ialkaOhla iys; nyq wjhjhl fõ' C, H, O,

N iy P wvx.= fõ'

² wdldr folls' DNA iy RNA.

² ;ekqï tall f,i kshqla,sfhdaghsv" kshqla,sfhdghsvhl ix>gl

² khsg%ckSh Niau wdldr" mshqßk iy msßñãk Niau' DNA iy RNA j, we;s

iSks ldKav iy Niaauj, fjki

² fmd,skshqla,sfhdghsvhl jHqyh' DNA wKqfõ oaú;aj fya,slaiSh jHqyh úia;r

lrkak'

² DNA wKqfõ iajhxm%;sj,s; ùu

² DNA ÿiaiajdNdùlrKh iy DNA iiajdNdúlrKh

² DNA iy RNA w;r fjkialï

² RNA j, j¾. ;=k ( m - RNA, t - RNA, r - RNA )

² DNA iy RNA j, lD;H

² kshqlaf,hsla wï,j, olakg ,efnk kshqla,sfhdghsvj,g wu;r j ffi,

;=< yuqjk fjk;a kshqla,sfhdghsv iy tajdfha lD;H'

Wod- (ATP, NAD, NADP)

² m%dfhda.sl mÍlaIK (

² Tlaisydrl yd ks¾Tlaisydrl iSks" msIagh" fm%daàka" fïo yd f;,a y÷kd.ekSu

i|yd ir, úoHd.dr mÍlaId'
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ksmqK;djksmqK;djksmqK;djksmqK;djksmqK;dj   2'2'0  2'2'0  2'2'0  2'2'0  2'2'0 ( Ôùkaf.a l%shdldÍ;ajh i|yd ffi, iy mglj,
odhl;ajh úuid n,hs'

ksmqK;d uÜgu 2'2'1ksmqK;d uÜgu 2'2'1ksmqK;d uÜgu 2'2'1ksmqK;d uÜgu 2'2'1ksmqK;d uÜgu 2'2'1 ( ffi, yd ffi,Sh ixúOdk ms<sn| oekqu mq̀M,a lr .ekSu
i|yd wKaùlaIj, odhl;ajh úia;drKh lrhs'

ld,Éfþo ixLHdj (  04 hs'

bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² wdf,dal wKaùlaIh ksjerÈ f,i Ndú; lrhs'

² wdf,dal wKaaùlaIh iy bf,lafg%dak wKaùlaIh w;r we;s jeo.;a ,laIK

ixikaokh lrhs'

² ffi, jdoh úia;r lrhs'

² m%d.a kHIaál iy iQ kHIaál ffi,Sh ixúOdk y÷kd .ekSug bf,lafgdak

wKaùlaIShPdhdrEm Ndú; lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (

² uqL l=yr wdia;rKfhka ,nd.;a ffi, iy ̀MEKq wmsp¾óh ffi, wKaaùlaIfhka

ksÍlaIKh lr tajdfha rEm igyka we£ug isiqkag wjia:dj ,nd fokak'

² iqÿiq uQ,dY% ^uqøs; iy úoHq;a& u.ska ,nd .;a bf,lafg%dak wKaùlaISh PdhdrEm

ksÍlaIKh ;=<ska iQkHIaál iy m%d.akHIaál ffi, ixúOdk y÷kd .ekSug

isiqka fhduq lrkak'

² my; i|yka lreKq wdjrKh jk mßos bÈßm;a lsÍula i|yd isiqkag Wmfoia

fokak'

² ffi, jdoh" wdf,dal wKaùlaIfha iy bf,lafg%dak wKaùlaIfha idfmalaI

jdis iy wjdis" úoHd.drfha § wKaùlaIh Ndú;h iy th ksje/È j mßyrKh

lsÍu" m%d.a kHIaál iy iqkHIaál ffi, ixúOdk w;r iei£ula

² wod< úIh ikaOdrh iïmQ¾K lsÍu i|yd úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la (

² my; lreKq ms<sn| j wjOdkh fhduq lrkak'

² m%fõYfuka hq;= j ksje/Èj wKaaùlaI Ndú;h

² wdf,dal wKaùlaIfha iy bf,lafg%dak wKaùlaIfha úYd,kh iy úfNaok

n,h

² wdf,dal wKaùlaIh iy bf,lafg%dak wKaùlaI iei£u

² m%d.a kHIaál iy iQkHIaál ffi, ixúOdk

² wdf,dal wKaùlaIh

² ir, iy ixhqla; wKaaùlaI fjka lr y÷kd .ekSu

² ixhqla; wKaùlaIfha uQ,sl ,laIK iy ixrpl úia;r lsÍu - Wmfk; iy

wjfk;' tajdfha úYd,kh iy úfNaok n,h ^,laIH folla tlsfklska

fjka lr y÷kd .ekSu i|yd tu ,laI fol w;r ;sìh hq;= wju ÿr &
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² bf,lafg%dak wKaaùlaIh

² úYd,kh iy úfNaok n,h

² iïfm%aIK iy mßf,dalk bf,lafg%dak wKaùlaI

² wdf,dal wKaùlaIh ksje/È j Ndú; lrk wdldrh wdo¾Ykh lrkak'

² kso¾Yl ksÍlaIKh i|yd wdf,dal wKaùlaIh Ndú; lrk wdldrh wdo¾Ykh

lrkak'

² ffi, jdoh

² ish¨ Ôùka ffi,j,ska iE§ we;' iuyre ;ks ffi,hlska iE§ we;s w;r

iuyre ffi, .Kkdjlska hqla;h'

² Ôjfha ixúOdk uÜgï kej; u;la lr.kak'

zÔùZ f,i ie,lsh yels uQ,sl tallh ffi,h fõ' fuh tal ffi,sl

Ôúfhla ^Wod ( Chlamydomonas, Yeast& fyda nyqffi,sl i;a;ajfhla fyda

Ydlhla fyda úh yelsh'

² ffi,h Ôjfha uQ,sl jHqyuh iy lD;Huh tallhhs'

² Ôù øjHj," ffi,hla u.ska ksrEmkh jk ixúOdk uÜgu" Ôùkaf.a ishÆ

,dlaIKsl .=K fmkajhs' —ffi,hg˜ my, lsisÿ ixúOdk uÜgula Ôù

f,i fyda zÔúfhlaZ f,i ie,lsh fkdyels h' talffi,sl Ôúfhla jQj;a"

nyqffi,sl Ydlhl fyda i;a;ajhl=f.a jQj;a uQ,sl jHqyuh iy lD;Huh

tallh ffi,h fõ'

² frdnÜ yqla ^1663& - >k øjHhla jk j,alhg md ùug yelshdjla we;af;a

flfiao@ hkak f;areï .ekSug W;aidyhl fh§fï §" j,al mglfha ;=kS

fþohla wKaùlaIfhka ksÍlaIKh lr th isÿrej,ska iE§ we;s nj oel tajd

—ffi,˜ f,i y÷kajk ,§'

² frdnÜ yqla f.a iuld,skhl= jQ wekagka jeka ,Sfjkayqla (1650) uq,ska u

tal ffi,sl Ôùka jk Euglena iy nelaàßhd ksÍlaIKh lr úia;r

iys;j jd¾;d lrk ,§'

² WoaNso úoHd{ ue;shia Ya,hsvka (1831) Ydl mgl wOHhkh lr ish¨ u

Ydl" ffi,j,ska iE§ we;s nj ks.ukh lf<ah'

² i;a;aj úoHd{ ;shfvda¾ Yajdka iy Ya,hsvka (1839) ish¨  i;a;ajhka

ffi,j,ska iE§ we;s nj ks.ukh lrk ,§'

² j¾fpdõ ^1855& iEu ffi,hlau bka fmr mej;=Kq ffi,hlska" ffi,

úNdckh u`.ska yg.kakd nj fmkajd fok ,§'

² Ya,hsvka" Yajdka iy j¾fpdõ úiska my; lreKq we;=<;a lr ffi, jdoh

bÈßm;a lrk ,§'

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

2' Ôùka f.a uQ,sl jHqyuh iy lD;Huh tallh ffi,h fõ'

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

² ffi, ixúOdkh'

² ffi, ixúOdk wdldr folls'

m%d.a kHIaál ^fm%dleßfhdagd & iy iQkHIaál ^hqleßfhdagd&

² m%d.a kHIaál iy iQkHIaál ffi, w;r fjkialï
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² nelaàßhd iy wdlsnelaàßhd" m%d.akHIaál ffi, ixúOdk orhs' wfkl=;a

ish¨ Ôùka iQkHIaál ffi, ixúOdk orhs'

² m%d.a kHIaál ffi, iy iQkHIaál ffi, iei£fï § m%d.a kHIaál

ffi, ;rñka l=vd ùu" ixúOdkh jQ kHIaáhla fkdue;s ùu" mg,uh

bkaøshsld fkdue;s ùSu" 70s  rhsnfidau oeÍu" laIqø kd,sldj,ska iukaú;

fkd jQ ir, lIsld oeÍu iy tajd mg,hlska jg ù fkd ;sîu" wka;#ma,diaóh

cd,sld iy ffi,Sh iels,a,la fkd ;sîu" nelaàßhdj, ffi, ì;a;sj,

fmmaghsfvd.a,hslEka ̂ peptidoglycan& wvx.= ùu iy wdlsnelaàßhdj,

fmd,sielrhsv iy fm%daàk wvx.= ùu'

² rEm igyka" bf,lafg%dak wKaùlaISh PdhdrEm iy mß.Kl udOH u`.ska

oelafjk mßÈ úúO ffi, ixúOdkj, ,laIK

² m%dfhda.sl mÍlaIK (

² wdf,dal wKaùlaIfha fldgia" lD;H yd kso¾Yl ksÍlaIKh i|yd

wKaùlaI Ndú;h'

² ffi,Sh ix>glj, jHQyh wjfndaO lr .ekSu i|yd bf,lafg%dak

wKaùlaISh PdhdrEm Ndú;h
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ksmqK;djksmqK;djksmqK;djksmqK;djksmqK;dj   2'2'0  2'2'0  2'2'0  2'2'0  2'2'0 ( Ôùka f.a l%shdldÍ;ajh i|yd ffi, iy mglj,
odhl;ajh úuid n,hs'

ksmqK;d uÜgu 2'2'2ksmqK;d uÜgu 2'2'2ksmqK;d uÜgu 2'2'2ksmqK;d uÜgu 2'2'2ksmqK;d uÜgu 2'2'2( Wm ffi,Sh tallj, jHqyh iy lD;H ú.%y lrhs'

ld,Éfþo ixLHdj ( 07  hs'

bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd (

² Ydl iy i;a;aj ffi,j, jHqyuh fjkialï ii|hs'

² ffi,Sh bkaøshsld iy ix>gl y÷kd .ekSug bf,lafg%dak wKaaùlaISh PdhdrEm

Ndú; lrhs'

² bkaøshsld iy Wm ffi,Sh ix>glj, jHqyh iy lD;H úia;r lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh fhdað; bf.kqï b.ekaùï l%shdj,sh fhdað; bf.kqï b.ekaùï l%shdj,sh fhdað; bf.kqï b.ekaùï l%shdj,sh fhdað; bf.kqï b.ekaùï l%shdj,sh (

² Ydl yd i;a;aj ffi,j, rEm igyka folla mka;shg fmkajkak'

² tajd w;r iudklï iy fjkialï i|yka lrk f,i isiqkag mjikak'

² my; i|yka lKavdhï l%shdldrlfuys isiqka ksr; lrjkak'

² my; i|yka jk bkaøshsld iy ffi,Sh jHqy lÜg, ;=k w;ßka Tng ,eî

we;s bkaøshsld lÜg,h ms<sn|j wjOdkh fhduq lrkak'

² uhsfgdfldkaâßhu" yß;,j" f.d,a.sfoay" laIqø kd,sld" ,hsfidfidau

² ma,diau mg,h" laIqø foay" ßla;l" ffi,Sh ikaê" ffi, iels,a,

² ffi, ì;a;sh" r`M wka;#ma,diaóh cd,sld" isks÷ wka;#ma,diaóh cd,sld"

kHIaáh" rhsfndfidau" lYsld" mlaIau

² Tng imhd we;s wKaaùlaISh lod" bf,lafg%dak wKaaùlaISh PdhdrEm iy rEm

igyka Ndú;fhka tu jHqy ksÍlaIKh lr y÷kd.kak'

² wod< jHqyj, lD;H fidhd .ekSug ,nd § we;s uQ,dY% Ndú; lrkak'

² Ydl ffi,j, iy i;a;aj ffi,j, we;s bkaøshsld iy Wm ffi,Sh ix>gl

fjkalr y÷kd .kak'

² lKavdhï bÈßm;a lsÍulg isiqka iQodkï lrjkak'

² wod< úIh ikaOdrh iïmQ¾K lsÍu i|yd úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la úIh lreKq meyeÈ,s lr oSug w;aje,la (

² Ydl ffi, yd i;a;aj ffi,j, bf,lafg%dak wKaaùlaISh PdhdrEm Ndú;

lrkak'

² bkaøshsld iy Wm ffi,Sh ix>glj, jHqyh iy lD;H

² ffi, ì;a;sh

² Ydl ffi,j, ndysr wdjrKhhs' i;a;aj ffi,j, ffi, ì;a;s ke;'

² fi,shqf,daia iy fmlaákaj,ska iE§ we;' fyñfi,shqf,daia" ,s.akska"

iqfnßka wdÈh o ;sìh yelsh'

²  m%d:ñl fuka u oaú;shssl ffi, ì;a;s mej;sh yelsh' uOH iQia;rh"

m%d:ñl ffi, ì;a;sh iy oaú;shsl ffi, ì;a;sh hk tajdfha ridhksl

ix>gl y÷kajd fokak'



19

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

² ffi, ì;a;sfha msysgk l+ kï jQ isÿre yryd hdno ffi,j, ffi, ma,diau

iïnkaO lrk ma,diau nkaO úysoS we;'

² ffi, ì;a;sfha lD;H

² ma,diau mg,h

² m%dlama,diaufha ndysr iSudjhs'

² rEm igyka Ndú;fhka ma,diau mg,fha ;r, úÑ;% wdlD;sh meyeÈ,s lrkak'

,smsv oaú;aj ia;rhlska yd iïmQ¾Kfhka .s̀MKq iy m¾hka; fm%daàkj,ska iE§

we;' p,kh jk ,smsv wKq u.ska ;r,uh nj;a fm%daàk wKq ms<sfh< ù we;s

wdldrh wkqj úÑ;% nj;a ,nd foa'

² ffi,fha we;s wfkl=;a mg,j, jHqyh o óg iudk fõ'

² ma,diau mg,fha lD;H meyeÈ,s lrkak'

² ffi,fha .;sl wdjrKh

² c,h" whk iy iuyr ldnksl wKq we;=,aùug bv§u

² wmøjH msg ùu hdukh lsÍu

² ffi,h ;=< wdi%e;sl ;=,H;dj mj;ajd .ekSu

² m%;s.%dyl u`.ska f;dr;=re ,nd f.k ffi, w;r l%shdldrlï

iïnkaëlrKh  lsÍug ix{d iïfm%aIKh$ffi, y÷kd .ekSu'

² kHIaáh

² ffi,fha m%fõKsl f;dr;=re .nvd lrhs'

² fndfyda ffi,j, tla kHIaáhla we;' iuyr ffi,j, kHIaá rdYshls' Wod(

È,Sr

² kHIaáfha jHqyh úia;r lrkak' oaú;aj mg,uh wdjrKhlska hqla; nj'

fl%dueáka" kHIaál hqIh" kHIaál ðø iy kHIaáldj

² kHIaáfha lD;H úia;r lrkak'

² ffi,Sh l%shdldÍ;ajh md,kh lsÍu

² ffi, úNdckh i|yd kj kHIaá ksmoùug DNA ixYaf,aIKh lsÍu

² rhsfndfidau ksmoùu iy fm%daàk ixYaf,aIKhg wjYH RNA ksmoùu

² rhsfndfidau

² r- RNA iy fm%daàk j,ska iEÿkq úYd, iy l=vd Wm tall follska iE§ we;'

² t - RNAj, odhl;ajfhka m - RNA u.ska imhk fla;hg wkqj fm%daàk

ixYaf,aIKh lsÍu'

² wka;#ma,diaóh cd,sldj

² ffi, ma,diaóh mQrlh wka;#ma,diaóh cd,sldfõ l=yrfhka fjka flfrk

me;e,s fyda kd,dldr fyda uäj,ska hqla; wNHka;r mg, moaO;s cd,hls' fuh

kHIaáfha ndysr mg,h iu. iïnkaO j mj;S'

² wka;#ma,diaóh cd,sld wdldr folls' r`M wka;#ma,diaóh cd,sld iy isks÷

wka;#ma,diaóh cd,sld

² r`M wka;#ma,diaóh cd,sld

² me;e,s uäj,ska hqla; jk fuys msg; mg,fha rhsfndfidau msysghs'

² rhsfndfidau u.ska ixYaf,aIs; fm%daàk wka;#ma,diaóh cd,sldfõ l=yr ;=<g

hjhs'
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² ffi,mg,j, fmdiafmda,smsv iy .a,hsfld,smsv ixYaf,aIKh lsÍu

² ffi,h ;=< tkaihsu iy wfkl=;a fm%daàk mßjykh lsÍu' mßjykh i|yd

iïfm%aIK wdYhsld ksmoùu'

² isks÷ wka;#ma,diaóh cd,sld

² rhsfndfidau rys; kd,dldr uä cd,hls'

² mg, yd ne÷Kq tkaihsu we;'

² ,smsv" iafgfrdhsv iy ldfndyhsâf¾g ixYaf,aIKh

² ffi, ;=, mßjykh" mßjykh i|yd iïfm%aIK wdYhsld ksmoùu

² úIyrKh

² Ca2+ whk ixÑ; lsÍu

² f.d,a.s ixlS¾Kh

² me;,s wdYhsld f.dkqjls'

² msg; iy we;=<; mDIaG y÷kd.; yelsh'

² rEm igyka u.ska f.d,a.s foayfha jHqyh meyeÈ,s lrkak'

² f.d,a.s foayj, lD;H

² wka;#ma,diaóh cd,sldj, ksmofjk fm%daàk yd ,smsv wka;#ma,diaóh

cd,sldj, we;s k, ud¾. ;=<ska fyda tajdhska ksmofjk wdYhsld u`.ska

f.d,a.ss ixlS¾Khg mßjykh fõ'

² f.d,a.s ixlS¾Kfha mg,uh uä f.dkq ;=< oS fmd,sielrhsv fm%daàk yd

,smsv iu`. tla ù ms<sfj<ska .a,hsfld fm%daàk yd .a,hsfld ,smsv iEfoa'

² wjYH;dj wkqj .a,hsfld fm%daàk yd .a,hsfld ,smsv iys; wdYhsld f.d,a.s

u~,aj,ska wxl+r f,i fjka ù ffi,fha fjk;a ia:dkj,g .uka lrhs'

² ,hsfidfidau ksmoùu

² ,hsfidfidau

² ÔrK l%shdldÍ;ajhg odhl jk mg,uh wdYhsld fõ'

² ldfndyhsâf¾g" fm%daàk" ,smsv iy kshqlaf,hsla wï, ì| oeóu W;afm%arKh

lrk c, úÉfþol tkaihsu wvx.= fõ'

² NlaIffi,l;dj u`.ska ,nd .;a wdydr wxY= ÔrKh lsÍu

² f.ù .sh bkaøshsld ÔrKh lsÍu

² nys#iaffi,sl;dj u`.ska fYaI.; øjH ffi,fhka msg;g mßjykh lsÍu

² iajhxÔrKh u.ska ffi, ñhhdu

² laIqø foay ^fmfrdlaisfidau iy .a,fhdlaisfidau &

² Tlaisldrl tkaihsu wvx.= mg,uh wdYhsld

² wdldr folls'

² .a,fhdlaisfidau  - Ydl ffi,j, we;'

² fmfrdlaisfidau  - Ydl iy i;a;aj ffi, foflys u we;'

² .a,fhdlaisfidauj, we;s tkaihsu u.ska fïo ldfndyhsfâ%g njg m;a lrhs'

² fmfrdlaisfidauj, we;s tkaihsu u.ska H
2
O

2
 ì| fy,Su W;afm%arKh lrhs'

² fmfrdlaisfidauj, lD;H

² fmfrdlaihsvj, úI yrKh

² Ydlj, m%NdYaajikfha § jeo.;a fõ'
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² uhsfgdfldkaä%hd

² mg, follska jg jQ bkaøshsldjls' we;=,a mg,fha ñhr we;'

² rEm igyka Ndú;fhka uhsfgdfldkaä%hfï iQCIau jHqyh úia;r lrkak'

oaú;aj mg,h" ñhr" rhsfndfidau iy DNA wvx.= mQrlh

² uhsfgdfldkaä%hfï lD;H úia;r lrkak

² fl%íia pl%fha m%;sl%shd i|yd wjYH tkaihsu mQrlh ;=< wka;¾.; ùu' ñhr

u.ska  bf,lafg%dak mßjyk oduh isÿ lsÍu iy Tlaisldrl fmdiaf*dr,SlrKh

isÿ lsÍu'

² TlaisyrKh jQ iy tkaihsu Tlaiscka u`.ska TlaislrKh lr ATP ksmoùu

² yß;,j

² Ydl ffi,j, muKla yuqjk oaú;aj mg,uh bkaøshsldjls'

² bf,lafg%dak wKaùlaISh PdhdrEm Ndú;fhka yß;,jfha o< jHqyh úia;r

lrkak' msg; mg,h" we;=,a mg,h" ;hs,fldhsv" mxcr lKssld iy mxcrh"

mxcrh ;=< rhsfndfidau" DNA iy msIag lKsld wvx.= nj

² ;hs,fldhsvj, m%NdixYaf,aIl j¾Kl wvx.= fõ'

² yß;,jfha lD;Hh - m%NdixYaaf,aIKh

² ffi, iels,a,

² fm%daàk iQ;%sld iy laIqø kd,sldj,ska iEÿkq ffi, ma,diaufha we;s ikaOdrl

jHqyhls' wjYH;dj wkqj leã ì£ f.dia kej; ilia jk l%shdldÍ jHqyhls'

² my; ixrpl ;=fkys jHqyh úia;r lrkak'

² laIqøkd,sld" welaáka iQ;%sld" w;rueos iQ;%sld

² ffi, iels,af,a lD;H

² ffi, ma,diauhg ikaOdrKh ,nd§u

² bkaøshsld r|jd ;nd .ekSu

² ffi, ma,diaóh p,k" ffi, ma,diaóh ixirKh" wjYH úg bkaøshsld iy

j¾Kfoay p,kh lsÍu

² lYsld iy mlaIau

² laIqøkd,sld j,ska ie§ we; ^ 9 + 2 & jHqyh orhs' ma,diau mg,fhka wdjrKh

ù we;' mdoia: lKssldjg iïnkaOj we;'

² bf,lafg%dak wKaùlaISh PdhdrEm u`.ska jHqyh úia;r lrkak' mlaIau iy

lYsldj, lD;H( p,kh yd ffi, u;=msg øjH mßjykh

² flakaøsldj

² laIqøkd,sldj,ska iEÿkq is,skavrdldr jHqy folls' i;a;aj ffi,j, yuqfõ'

² ffi, úNckfha § ;=rej iy ;¾l=j ms<sfh< lrhs'
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² ßla;l

² Ydl ffi,j, yuqjk ;r,hlska msreKq ;dkma,diagfhka jg jQ úYd, jHqyhls'

² c,h" iSks" whk iy j¾Kl jeks øjH .nvd lrhs'

² ffi,j, c, ;=,H;dj mj;ajd .kshs'

² ffi,j,g ikaOdrKh iy Y+k;dj ,ndfohs'

² hqI j¾Kl u.ska iuyr Ydlj,g j¾Kh ,ndfoa

² ffi,Sh l%shdldß;ajhka i|yd wjYH jk ødjH ix>gl .nvd lrhs'

² ffi, ikaê

² hdno ffi, tlsfkl iïnkaO lrk ffi, ma,diaufha we;s jHqy fõ'

² Ydl ffi,j, ma,diau nkaO

² i;a;aj ffi,j, wdldr 3ls'

² ;o ikaê - hdno ffi,j, ma,diau mg,h ;Èka ne| ;nd .kS' Wod ( wdydr

ud¾.fha wmsÉPo ffi, w;r we;s fuu ikaê ksid ffi, w;ßka øjH

ldkaÿùï j,lajhs'

² wdila;l ikaê

² hdno ffi, j, we;s ffi, iels,a, hdka;%slj ;Èka iïnkaO lsÍu

Wod (  ifï wmsÉPoh

² ysoeia ikaê ^ ikaksfõok ikaê &

² hdno ffi, w;r ix{d iy øjH yqjudre lr .ekSug we;s Rcq iïnkaO;d

Wod (  yD;afmaYS
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ksmqK;dj 2'2'0ksmqK;dj 2'2'0ksmqK;dj 2'2'0ksmqK;dj 2'2'0ksmqK;dj 2'2'0 ( Ôùka f.a l%shdldÍ;ajh i|yd ffi, iy mglj,
odhl;ajh úuid n,hs'

ksmqK;d uÜgu 2'2'3ksmqK;d uÜgu 2'2'3ksmqK;d uÜgu 2'2'3ksmqK;d uÜgu 2'2'3ksmqK;d uÜgu 2'2'3 ( Ydl mglj, jHqyh" tajdfha lD;H iu`. olajk
iïnkaO;d f.dv k`.hs'

ld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdj ( 05  hs'

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, ( ( ( ( (
fuu l%shdldrlu wjidkfha oS YsIHhd ;
² mglh hk ixl,amh meyeÈ,s lrhs'
² m%Odk Ydl mgl j¾. ,ehsia;= .; lrhs'
² m%Odk Ydl mgl j¾.j, ,laIK ,ehsia;=jla /ia lrhs'
² Ydl mglj, jHqyh" tajdfha lD;H iu`. olajk iïnkaO;d f.dvk`.hs'
² wKaùlaIfhka Ydl mgl y÷kd .ekSu i|yd Ydl mglj, ,laIK Ndú;

lrhs'
² úúO Ydl mgl j¾. ixikaokh lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,sh ( ( ( ( (
² Ydl foayfha olakg ,efnk mßÈ Ydl mglj, rEm igyka fmkaùug pdÜ

igyka"  rEm igyka iy mß.Kl wdY%s; bosßm;a lsÍula (power point presenta

tion) Ndú; lrkak'
² tu Ydl mgl y÷kdf.k tajd msysgk ia:dk" m%Odk ,laIK iy tla tla Ydl

mglfha lD;H ms<sn| j igyka ;eîug isiqkag Wmfoia fokak'
² Ydl mgl wKaùlaIfhka ksÍlaIKh lsÍug isiqkag wjia:d i,ikak'
² Tjqkaf.a fidhd .ekSï ms<sn| j ks¾udKd;aul bÈßm;a lsÍulg isiqka iQodkï

lrjkak'
² i,ld ne,sh hq;= jeo.;a lreKq biau;= jk fia úia;drKh lrkak'

úIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,la (((((
² nyq ffi,sl Ôùkaf.a ffi, mgl" wjhj iy wjhj moaO;s f,i ixúOdkh

ù we;' mglhla hkq fmdÿ iïNjhla we;s hï úfYaIs; lD;Hhla fyda lD;Hhka
lsysmhlg úfYaIKh jQ" fN!;sl jYfhka ne£ mj;sk ffi, iuQyhls'

² Ydl mgl j¾." tajdfha jHqyh iy lD;H
² Ydl mgl m%Odk ldKav follg fnfoa'

² ir, mgl  - tla ffi, j¾.hlska muKla iukaú; fõ'
² ixlS¾K mgl -  ffi, j¾. lsysmhlska iukaú; fõ'

² ir, Ydl mgl wdldr ;=kls'  uDÿia:r" ia:Q,fldaKdia;r yd oDVia:r
² ir, Ydl mglj, jHqyh" lD;H iy msysàu
² úfYaIKh jQ uDÿia:r ffi, tajdfha msysàu iy lD;H
² ixlS¾K Ydl mgl j¾. folls'

²  ffY,u
²  maf,dahu

² ixlS¾K Ydl mgl j, jHqyh" lD;H iy msysàu
² m%dfhda.sl mÍlaIK (

² úúO Ydl mgl wKaùlaIfhka ksßlaIKh lsÍu iy y÷kd .ekSu
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ksmqK;dj 2'2'0ksmqK;dj 2'2'0ksmqK;dj 2'2'0ksmqK;dj 2'2'0ksmqK;dj 2'2'0 ( Ôùkaf.a l%shdldÍ;ajh i|yd ffi, iy mglj,

odhl;ajh úuid n,hs'

ksmqK;d uÜgu 2'2'4ksmqK;d uÜgu 2'2'4ksmqK;d uÜgu 2'2'4ksmqK;d uÜgu 2'2'4ksmqK;d uÜgu 2'2'4( i;a;aj mglj, jHqyh" tajdfha lD;H iu`. olajk

iïnkaO;d f.dv k.hs'

ld,Éfþold,Éfþold,Éfþold,Éfþold,Éfþo ixLHdj ( 05  hs'

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, ( ( ( ( (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² m%Odk i;a;aj mgl ,ehsia;= .; lrhs'

² i;a;aj mglj, jHqyh" lD;H iu. olajk iïnkaO;d f.dvk.hs'

² m%Odk i;a;aj mgl j¾.j, ,laIK ,ehsia;=jla /ia lrhs'

² m%Odk i;a;aj mgl wKaùlaIfhka y÷kd .ekSu i|yd tajdfha ,laIK Ndú;

lrhs'

² úúO i;a;aj mgl j¾. ixikaokh lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,sh ( ( ( ( (

² i;a;aaj mglj, jHqyh fiùug wod< o;a; wvx.= rEm igyka"ms<sfh, l<

lod 'mska;+r iy iQodkï l< mß.Kl bÈßm;a lsÍula (Power Point

Presentation)  Ndú; lrkak'

² tajd y÷kd .ekSug isiqkag bv i,ikak'

² tajdfha jHqyh" lD;Hhg olajk iïnkaO;dj f.dv ke.Sug wjYH f;dr;=re

tla/ia lsÍug isiqkag mjrkak'

² Tjqkaf.a fidhd .ekSï ms<sn| j mka;shg bÈßm;a lsÍu i|yd Èß .kajkak'

² m%Odk lreKq biau;= jk fia úia;drKhla isÿ lrkak'

úIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,la (

² m%Odk i;a;aj mgl j¾. iy tajdfha ,laIK

² mglj, jHqy iy lD;H iïnkaO;dj

² mgl y÷kd .ekSug wKaùlaISh ksÍlaIK isÿ lsÍu

² i;a;aj mgl j¾." tajdfha jHqyh iy lD;H

² i;a;aj mgl uQ,sl j¾. y;rlg fnod oelafõ'

² wmsÉPo mgl

² iïnkaOl mgl

² fmaYs mgl

² iakdhq mgl
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² wmsÉPo mgl
² wmsÉPo mglj, ,laIK úia;r lrkak '
² wmsÉPo mgl j¾. folls'

1  ir, wmsÉPo
2  ia;ÍN+; wmsÉPo

² fuu wmsÉPo j¾. tajdfha olakg ,efnk ffi,j, yevh wkqj kej;;a
j¾. ;=klg fnfoa'
1  Y,aluh
2  >kdldr
3  ia:ïNsl

² Y,aluh" >kdldr" ia:ïNsl hk wmsÉPoj, jHqyh" lD;H iy msysàu ms<sn|
j úia;r lrkak'

² úúO ia;ÍN+; wmsÉPo mglj, jHqyh lD;H iy msysàu úia;r lrkak'
² iïnkaOl mgl

² iïnkaOl mglj, ,laIK úia;r lrkak'
² m%Odk j¾. follg fnfoa

1  kshu iïnkaOl mgl
2  úfYaI iïnkaOl mgl

² kshu iïnkaOl mgl j¾. folls'
1  ,sys,a iïnkaOl mgl
2  >k iïnkaOl mgl

² ,sys,a iïnkaOl mgl  iy >k iïnkaOl mglj, jHqyh lD;H iy
msysàu úia;r lrkak'

² úfYaI iïnkaOl mgl j¾. ;=klg fnfoa'
²  ldáf,ac
²  wiaÓ
²  reêrh

² ldáf,ac" wiaÓ iy reêrfha jHqyh" lD;H iy msysàu úia;r lrkak'
² fmaYS mgl

² fmaYs mglj, ,dlaIKsl .=K úia;r lrkak'
² fmaYs mgl j¾. ;=kls'

²  isks÷ fmaYS
²  lxld, fmaYS
²  yD;a fmaYS

² isks÷ fmaYS" lxld, fmaYS iy yD;a fmaYSj, jHqyh" lD;H iy msysgk ia:dk
úia;r lrkak'

² iakdhq mgl
² iakdhq mglfha ,dlaIKsl .=K úia;r lrkak'
² kshqfrdak wdldr ;=kls'

1'  ixfõol kshqfrdak
2'  pd,l kshqfrdak
3'  wka;¾udOH kshqfrdak

² pd,l kshqfrdakh weiqfrka kshqfrdakhl jHqyh yd lD;H meyeos,s lsrSu

² m%dfhda.sl mÍlaIK (
² úúO i;a;aj mgl wKaúlaIfhka ksÍlaIKh lsÍu iy y÷kd .ekSu
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ksmqK;dj 2'3'0ksmqK;dj 2'3'0ksmqK;dj 2'3'0ksmqK;dj 2'3'0ksmqK;dj 2'3'0 ( ffi, úNdckfha jeo.;alu úuid n,hs

ksmqK;d uÜgu 2'3'1ksmqK;d uÜgu 2'3'1ksmqK;d uÜgu 2'3'1ksmqK;d uÜgu 2'3'1ksmqK;d uÜgu 2'3'1 ( ffi, úNdck l%shdj,sh úYaf,aIKh lrhs'

ld,ld,ld,ld,ld,Éfþo ixLHdj ( 06  hs'

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, ( ( ( ( (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² ffi, pl%fha wjê y;r ms<sn| úia;drKhl fhfohs'

² tla tla wjêfha isÿ jk m%Odk isÿ ùï idlÉPd lrhs'

² j¾K foayj, yeisÍug wod< j wkQkkfha wjê y;r úia;r lrhs'

² wkQkkfha iy W!kkfha jeo.;alu i|yka lrhs'

² wkQkkfha iy W!kkfha úúO wjê wKaùlaIfhka y÷kd .ekSug ms<sfh<

l< lod Ndú; lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (

² ffi, pl%fha wjê fmkaùug iïm;a øjH ̂ uqøs; fyda mß.Kl& Ndú; lrkak'

² `MEKq uQ,d.% iy m%frdayd.% iys; lod ksÍlaIKh lr wkQkkfha úúO wjê

y÷kd .ekSug isiqkag bv i,iajkak'

² wkQkkfha § yd W!kkfha § j¾Kfoayj, yeisÍu wOHhkh lsÍug wod<

mß.Kl wdY%s; bf.kqï iïm;a fyda lshùï øjH imhd fokak'

² Tjqkaf.a fidhd .ekSï ms<sn| bÈßm;a lsÍulg Èß .kajkak

² m%Odk lreKq biau;=jk fia úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lr oSSug w;aje,lúIh lreKq meyeÈ,s lr oSSug w;aje,lúIh lreKq meyeÈ,s lr oSSug w;aje,lúIh lreKq meyeÈ,s lr oSSug w;aje,lúIh lreKq meyeÈ,s lr oSSug w;aje,l aa aa a (

my; lreKq ms<sn| wjOdkh fhduq lrkak

² ffi, pl%h

² tla ffi, úNdckhl wdrïNfha isg B <`. ffi, úNdckfha wdrïNh

f;la ffi,hl isÿjk isÿ ùï

² m%;sM,h ;ks ffi,hlska ffi, folla ,nd oSuhs'

² iQ kHIaál ffi, pl%h

² wjê  úia;r lsÍu - G
1
 S, G

2
, M ^wkqkkh & iy C ^ ffi, ma,diau

úNdckh& tla tla wjêfha isÿjk m%Odk isÿ ùï úia;r lsÍu

G
1
 +S +G

2
 tla j wka;¾l,dj iEfoa'

² wkQkkh

² ffi, pl%fha  S wjêfha § DNA ixYaf,aIKh fõ' j¾Kfoay" j¾KfoaydxY

follg fn§ fikafg%dñhrh kï ia:dkfhka ne|S mj;S'

² wkQkkh wjê y;rlska hqla;h' m%dla l,dj" fhda. l,dj" úfhda. l,dj"

wka; l,dj

² wkQkfha § by; tla tla wjêj, j¾Kfoayj, yeisÍu úia;r lrkak'
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² i;a;aaj ffi,j, wkQkk úNdckfha § flakaøfoay u.ska ;¾l=j fukau

;=rej o idohs'

² Ydl ffi,j, flakaøfoay ke;' tfy;a ;¾l=jla iEfoa'

² O%ej foig we§ hdug fmr fikafg%dñhrh fomi we;s lhsfkfgdfldarj,g

(Kinetochores)  ;¾l= ;ka;= ne|S mj;S'

² ffi, ma,diau úNdckfha § i;a;aj ffi, j, fNaok we,shla iEfok

w;r Ydl ffi,j, ffi, ;,hla iEfoa'

² wkQkkfha jeo.;a lu úia;r lrkak'

² W!kkh

² W!kkh tl <`. isÿ jk kHIaá úNdck follska isÿ jk nj meyeÈ,s

lrkak' m<uq úNdckfha § j¾Kfoay ixLHdj yß wvla jk w;r fo jk

úNdckh" wkQkkhg iEu w;ska u iudk fõ'

² W!kkh wjê wglg fnfoa' W!kkh I iy W!kkh II úNdck wjê

foflysu m%dla l,dj" fhda. l,dj" úfhda. l,dj iy wka; l,dj f,i

wjê y;rla ;sfí'  m%dla l,dj I È.u wjêh jk w;r isÿùï .Kkdjlska

hqla; fõ'

² ish,q u wjê wfgys § isÿjk isÿùï úia;r lrkak'

² ium%Nj j¾Kfoay hkq fudkjd oe hs meyeÈ,s lr m%dla l,dj I ys§ tajd

hq.,a jk wdldrh meyeÈ,s lrkak'

² Wmd.u ixlS¾Kh iEfok wdldrh iy tys § j¾KfoaydxY fldgia yqjudre

ùu úia;r lrkak'

² W!kkfha jeo.;a lu úia;r lrkak'

² m%dfhda.sl mÍlaIKh (-

² wKaùlaIsh lod u.ska wkQkkfha iy W!kkfha úúO wjia:d y÷kd .ekSu'
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ksmqK;dj 2'4'0 ( mßjD;a;Sh l%shdj, Yla;s iïnkO;d úu¾Ykh lrhs'

ksmqK;d uÜgu 2'4'1 ( mßjD;a;Sh l%shdj,sj, Yla;s iïnkaO;d úYaf,aYkh lrhs'

ld,Éfþo ixLHdj (  01  hs'

bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² Ôù moaO;s i|yd Yla;s wjYH;dj u;=lr fmkajhs'

² ksoiqka iys;j ixjD;a;Sh iy wmjD;a;Sh m%;sl%shd meyeÈ,s lrhs'

² Yla;s úksuh tallh f,i ATP wKqfõ jHqyh iy tys jeo.;alu idlÉPd lrhs'

² Yla;sh iyNd.S jk ffi,Sh l%shdj,Ska ,ehsia;= .; lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (

² ffi,j, Yla;s iïnkaO;dj,g wod< jk uQ,sl uqøs; fyda mß.Kl uQ,dY% isiqkag

imhkak'

² tajdhska jeo.;a lreKq Wmqgdf.k idrdxYhla f.dv ke.Sug myiqlï i,ikak

² isiqkaf.a fidhd .ekSï ms<sn| bÈßm;a lsÍulg Èß .kajkak

² m%Odk lreKq biau;=jk fia úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lr oSug w;aje,la (úIh lreKq meyeÈ,s lr oSug w;aje,la (úIh lreKq meyeÈ,s lr oSug w;aje,la (úIh lreKq meyeÈ,s lr oSug w;aje,la (úIh lreKq meyeÈ,s lr oSug w;aje,la (

² Ôú moaO;s i|yd Yla;s wjYH;dj meyeÈ,s lrkak'

² úúO wdldrfha ish`Mu Ôjl%shd mj;ajd .ekSug ksrka;r Yla;s iemhqula wjYH fõ'

^hdka;%sl" ridhksl" mßjykh" ika§ma;sh &

² mßjD;a;Sh - ffi,hl isÿjk ridhksl m%;sl%shd iduqyslj .;a l, mßjD;a;Sh l%shd

kï fõ' ksoiqka iys; j ixjD;a;Sh iy wmjD;a;Sh m%;sl%shd meyeÈ,s lrkak'

² Ôù moaO;s i|yd Yla;sfha wjYH;djh wjOdrKh lrkak' Yla;sh wjfYdaIKh jk

m%;sl%shd iy Yla;sh úfudapkh jk m%;sl%shd' ixjD;a;Sh m%;sl%shd isÿ lsÍu i|yd

wmjD;a;Sh m%;sl%shdj, Yla;sh ffi, m%fhdackhg .kS'

² m%;sl%shd w;r Yla;s jdylfhla f,i ATP l%shd lrhs'

ATP j, jHqyh úia;r lrkak' th Yla;s jdylhla f,i l%shdlrk whqre ksoiqka

iys; j idlÉPd lrkak'

² ATP" ADP njg c,úÉfþokfha § 30'6 kJ mol-1 Yla;s m%udKhla ksoyia lrhs'

² ATP ip, wKqjla jk w;r" myiqfjka Yla;sh ksoyia lrk w;r kej; ilia ùug

o yelsh'
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ksmqK;dj 2'4'0 ( mßjD;a;Sh l%shdj, Yla;s iïnkaO;d úu¾Ykh lrhs'

ksmqK;d uÜgu 2'4'2 ( mßjD;a;Sh l%shdj,s hdukh i|yd tkaihsuj, ld¾hNdrh

úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 06  hs'

bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² tkaihsuj, idudkH ,laIK iy tajdfha ld¾hNdrh meyeÈ,s lrhs'

² tkaihsuj, m%Odk ,laIK úia;r lrhs'

² tkaihsu m%;sl%shdj, § iy-idOlj, jeo.;alu úia;r lrhs'

² iqÿiq rEm igyka u.ska tkaihsu m%;sl%shd hka;%Kh úia;r lrhs'

² tkaihsu m%;sl%shdj, iS>%;djh flfrys pH w.h" WIaK;ajh" Wmia;r idkaøKh"

tkaihsu idkaøKh iy ksfYaOlj, n,mEu meyeÈ,s lrhs'

² msIag-weuhsf,aia moaO;sh u.ska tkaihsu m%;sl%shdjl fõ.h flfrys WIAK;ajh

n,mdkafka flfia oehs fmkaùug úoHd.dr mßlaIK isÿ lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,sh ( ( ( ( (

² tkaihsuj, ld¾hNdrh wdo¾Ykh lsÍug ir, mÍlaIK fufyhjkak'

² tkaihsu l%shdldÍ;ajhg n,mdk idOl ks¾Kh lsÍug wjYH WmlrK iy

øjH iu`. wod< uqøs; uQ,dY% iy mß.Kl uQ,dY% isiqka fj; imhkak'

² Tjqkaf.a fidhd .ekSï ms<sn|j bÈßm;a lsÍula i|yd Wmfoia fokak'

² úIh fldgi wdjrKh lsÍug wod< lreKq biau;= jk fia úia;drKhl

fhfokak'

úIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,laúIh lreKq meyeÈ,s lr oSug w;aje,la

² my; lreKq wjOdrKh lrkak'

² tkaihsuj, idudkH .=K" fm%daàkuh jHqyh iy úYsIaG;djh meyeÈ,s

lrkak'

² hï ridhksl m%;sl%shdjl il%shk Yla;sh wvq lsÍug tkaihsuj,g

yelshdjla we;s nj úia;r lrkak'

² rEm igyka Wmfhda.S lrf.k tkaihsu m%;sl%shdjl hdka;%Kh meyeÈ,s

lrkak'

1' w.=̀M - h;=re hdka;%Kh

2' fm%aß; - iSyqï hdka;%Kh

² iuyr tkaihsuj, l%shdldÍ;ajh i|yd iy-idOl kï jQ fm%daàk fkdjk

fldgia w;HjYH jk nj meyeÈ,s lrkak'
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² iy-idOl j¾. ;=kls'

1' iy-tkaihsu

2' ix,.ak ldKav

3' wldnksl whk

² by; tajdfha  lD;H

² iqÿiq kso¾Yl iys;j iy-idOl j¾. ;=k ms<sn|j úia;r lrkak'

² il%shl iy ksfYaOl tkaihsu m%;sl%shd flfrys n,mdkafka flfiaoehs úia;r

lrkak' Wod (- ner f,day Ag+, Hg+, Cd+.

² tkaihsu m%;sl%shdj, YS>%;dj flfrys n,mdk idOl úia;r lrkak'

² pH, WIaK;ajh" Wmia;r idkaøKh" tkaihsu idkaøKh" ksfYaOl

² m%dfhda.sl mÍlaIK (
² tkaihsu ls%hdldÍ;ajh wdo¾Ykh lsÍu iy tkaihsóh m%;sls%hdj, YS>%;dj

ks¾Kh lsÍu i|yd úoHd.dr mÍlaIK ^msIagh - weuhsf,aia&
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ksmqK;dj 2'4'0 ( mßjD;a;Sh l%shdj, Yla;s iïnkaO;d úu¾Ykh lrhs'

ksmqK;d uÜgu 2'4'3 ( Yla;sh ;sr lsÍfï l%shdj,shla jYfhka m%NdixYaf,aIKh

úuid n,hs'

ld,Éfþo ixLHdj ( 08  hs'

bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

² m%NdixYaf,aIK l%shdj,sfha jeo.;alu idlÉPd lrhs'

² m%NdixYaf,aIKfha wdf,dal m%;sl%shdj úia;r lrhs'

² m%NdixYaf,aIKfha w÷re m%;sl%shdj úia;r lrhs'

² m%NdixYaf,aIKfha C
4 
ud¾.h úia;r lrhs'

² m%NdixYaf,aIKhg n,mdk idOl ks¾Kh lsÍug mÍlaIK fufyhjhs'

² iSudldÍ idOl ms<sn| uQ, O¾uh úia;r lrhs'

² msg jk Tlaiscka mrsudj wkqj m%NdixYaf,aIK fõ.h ks¾Kh lsÍug mÍlaIK

fufyhjhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (

² m%NdixYaf,aIKhg wod< wod< uqøs; fyda mß.Kl uQ,dY% isiqkag imhd fokak'

² jeo.;a lreKq Wmqgdf.k idrdxYhla ilia lsÍug myiqlï imhkak'

² Tjqkaf.a fidhd .ekSï ms<sn|j bÈßm;a lsÍulg isiqka fmd<Ujkak'

² jeo.;a lreKq biau;= lsÍug úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,laúIh lreKq meyeÈ,s lr oSSug w;aje,la (

² my; lreKq wjOdrKh lrkak'

² m%NdixYaf,aIKfha ffcùh iy f.da,Sh jeo.;alu

² ldnka iy Yla;sh ;sr lsÍfï hka;%Khlaa f,i wod< m%;sl%shd iy wka;M,

wdY%fhka m%NdixYaf,aIK l%shdj,sh w¾: olajkak'

² m%NdixYaf,aIK uOHia:dkh f,i yß;,jh" tys ishqï jHqyh" ;hs,fldhsv

mxcr lKsld iy mxcrh

² wdf,dal Yla;sh wjfYdaIKh yd iïnkaO j¾Kl" laf,darms,a j¾Klj,

wjfYdaIK j¾Kdj,sh" m%NdixYaf,aIKfha  l%shd j¾Kdj,sh yd tajd iei£u'

² my; lreKq wjOdrKh lrñka m%Ndixiaf,aIK hdka;%Kh

1 wdf,dal m%;sl%shdj

2 w÷re m%;sl%shdj

² wdf,dal m%;sl%shdj

fuh ;hs,fldhsv mg, j, isÿjk nj my; úia;r iys;j meyeÈ,s lrkak'
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² m%Nd moaO;s I iy II, antenna  complex, laf,darms,a j¾Kl wKqj, Woa§mkh

ùu' j¾Kl wKq w;r Yla;s ixl%duKh" m%;sl%shd uOHia:dk wKq" bf,lafg%dak

mßjykh" c,fha m%NdúÉfþokh" pl%Sh iy wpl%Sh fmdiaf*dr,SlrKh"

NADPH iy ATP ixYaf,aIKh

² w÷re m%;sl%shdj

² fuh yß;,jfha mxcrh ;=< isÿ jk nj my; úia;r iys; j meyeÈ,s

lrkak'

² le,aúka pl%fha m%;sl%shd mshjr ;=kls'

² ldfndlais,alrKh - CO
2
 ;sr lsÍu" CO

2
 m%;s.%dylh f,i RuBP" RuBP

lfndlaisf,aia tkaihsu" PGA iE§u'

² PGA TlaisyrKh  - wdf,dal m%;sl%shdfõ § ixYaf,aIs; ATP iy NADPH

Ndú;fhka PGA TlaisyrKh" PGAL ksmoùu" PGALj,ska fldgila ldnksl

wdydr ixYaf,aIKh i|yd fhfofõ'

² RuBP m%;sckkh - PGAL j,ska fldgila iy ATP u`.ska RuBP ksmoùu

i|yd Ndú; fõ' fuh RuMP yryd isÿfõ'

² m%NdYajikh - RuBP" Tlaiscka iu`. iïnkaO ù PGA ^C
3
& tla wKqjla iy

fmdiafmd.a,hsflda,sla wï, ^C
2 
&  wKqqjla iE§u' fï ksid m%NdixYaf,aIK

ld¾hlaIu;dj wvqùu'

² CO
2
 ;srlsÍfï C

4 
hka;%Kh úia;r lrkak' th ffi, j¾. folla ;=<

mshjr follska isÿ fõ' tkï m;% uOH ffi, iy l,dm fldmq ffi, h'

jvd;a ld¾hlaIu CO
2
 m%;s.%dylhla f,i PEP" Tlaief,d weisfÜÜ ksmoùu"

th uef,aÜ njg m;a ùu' uef,aÜ ma,diau nkaO yryd l,dm fldmq

ffi,j,g mßjykh ùu'

l,dm fldmq ffi, ;=< § CO
2
 ksoyia lr mhsrefõÜ ksmoùu' mhsrefõÜ

kej; m;% uOH ffi, ;=<g mßjykh ùu' l,dm fldmqq ffi,  ;=< §

wêl CO
2
 idkaøKhla hgf;a le,aúka pl%h isÿ ùu'

² C
4 
m%NdixYaaf,aIKfha jeo.;a lu úia;r lrkak'

² C
3 
m%NdixYaf,aIKh iy C

4
 m%NdixYaf,aIKh w;r fjkialï

² m%NdixYaf,aIK fõ.h flfrys n,mdk idOl iy iSudldÍ idOl ms<sn|

uQ,O¾uh

² m%NdixYaf,aIK fõ.h flfrys CO
2
 idkaøKh" wdf,dalh" c,h iy

WIAK;ajfha n,mEu'

² m%dfhda.sl mÍlaIK (
² ksoyia lrk O

2
 m%udKh wkqj m%NdixYaf,aIK YS>%;dj ks¾Kh

lsrSu'
² Ydl m;%hl yrialvl wkaùlaISh ksrSlaIKh ^m%NdixYaf,aIKh

i|yd we;s úfYaI  wkqj¾;k iys;j&
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ksmqK;dj 2'4'0 ( mßjD;a;Sh l%shdj, Yla;s iïnkaO;d úu¾Ykh lrhs'

ksmqK;d uÜgu 2'4'4 ( Yla;sh ,nd .ekSfï l%shdj,shla jYfhka ffi,Sh Yajikh

ms<sn| úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 08 hs'

bf.kqï M, (

         fuu l%shdldrlu wjidkfha oS YsIHhd;

² ish¨ ffi,Sh l%shd i|yd Yla;sh imhk l%shdj,sh f,i ffi,Sh Yajikh

biau;= lr olajhs'

² ijdhq Yajikh  isÿjk ia:dkh" m%Odk isÿùï yd wka;M, úia;r lrhs'

² ks¾jdhq Yajikh isÿjk ia:dkh m%Odk isÿùï yd wka;M, úia;r lrhs'

² ffi,Sh Yajikfha jeo.;alu ,ehsia;= .; lrhs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² Yajikhg wod< uqøs; fyda mß.Kl uQ,dY% isiqkag imhkak'

² jeo.;a lreKq Wmqgd .ksñka idrdxY .; lsÍug isiqkag myiqlï imhkak'

² Tjqkaf.a fidhd .ekSï ms<sn|j bosßm;a lsÍulg isiqka fmdf<dUjkak'

² úIh lreKq wdjrKh jk mßos fhda.H wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

  ²  ffi,Sh Yajikfha jeo.;a lu

  ²  ijdhq Yajikh yd ks¾jdhq Yajikh

 ² .aÆfldaia ijdhq Yajikfha mshjr

² .a,hsfld,sish - .a¨fldaia" mhsrefõÜ wKq follg ì| fy<Su ffi,

ma,diaufha isÿfõ'  Wmia;r fmdiaf*drhs,slrKh isÿ jk wdldrh;a" NADH

yd  ATP  iEfok wdldrh;a" úia;r lrkak'

² uhsfgdfldakaä%hd mQrlfha oS mhsrefõÜ"weisghs,a iy tkaihsu-A njg m;aùu

yd CO
2
  uqod yeÍu

² fl%íia pl%h -  uhsfgdfldkaä%hd mQrlh ;=< § isÿjk m%;sl%shd pl%hlska

weisghs,a iy tkaihsu A, CO
2
 njg TlaislrKh'

² .a,hsfld,sisfha oS TlaisyrKh jQ iy-tkaihsu ^NADH, FADH&
2
 yd ATP

iEoSu úia;r lrkak'  fl%íia pl%fha oS mhsrefõÜ TlaislrKh isÿ ùu

úia;r lrkak'

² uhsfgdfldkaä%hï we;=<; mg,fha oS bf,lafg%dak mßjyk oduh" Tlaisldrl

fmdiafmdrhs,SlrKh iy TlaisyrKh jQ iy-tkaihsu TlaislrKh ùu

² .aÆfldaia ijdhq Yajikfha Yla;s mßj¾;k ld¾hlaIu;dj .Kkh lrkak'
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² ks¾jdhq Yajikh

² uOHidr meiSu iy ,elaála wï, meiSu" tajdfha jeo.;a lu úia;r

lrkak

² ks¾jdhq Yajikfha Yla;s mßj¾;k ld¾hlaIu;dj

² .aÆfldaiaj,g wu;rj Ndú; jk fjk;a Yajik Wmia:r - ,smsv iy fm%daàk

² weuhsfkda wï, ksmoùu i|yd mßjD;a;Sh w;r ueÈ M, ksmojk uOHia:dkh

f,i fl%í pl%fha jeo.;alu

² Yajik ,íêh - Yajik ,íêh hkq l=ula oehs meyeÈ,s lr th .Kkh

lrkafka  flfia oehs meyeÈ,s lrkak'

² m%dfhda.sl mÍlaIK (

² m%frdayKh jk îc Ndú;fhka Yajik fõ.h ks¾Kh lsÍu'
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3 tallh - Ôùkaf.a úúO;ajh

ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;d uÜgu 3'1'1 ( úoHd;aul mokula u; ;lafidak OQrdj,sh f.dv k`.hs'

ld,Éfþo ixLHdj ( 08 hs'

bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd;

²  Ôùka j¾.SlrKh lsÍfï jeo.;a lu meyeos,s lrhs'

² j¾.SlrKh yd kdulrKh ;=<ska Ôùka y÷kd .kshs'

² oaùmo kdulrKhg wkqj Ôùka kï lrhs'

² iajdNdúl yd lD;s%u j¾.SlrK l%u meyeos,s lrhs'

² j¾.SlrK moaO;s meyeos,s lrhs'

² Ôùka j¾.SlrKh i|yd fhdod .kakd j¾.SlrK uÜgï y÷kd .kshs'

² ffjri i|yd úfYaI jQ .;s-,laIK meyeos,s lrhs'

² Ôùka wêrdcOdks ;=kg yd rdcOdks lSmhlg fnod fjka lsÍug úfYaIs; .;s

,laIK Ndú; lrhs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² Ôùka wOHhkh lsÍu i|yd l%udKql+, j¾.SlrKhl we;s jdis u;= jk wdldrhg

nqoaê l,ïnk ieishla mj;ajkak'

² úúO mSùka ms<sn| f;dr;=re we;=<;a uQ,dY% ^uqøs;$úoHq;a udOH& imhd Tjqka

j¾.SlrKh lsÍu i|yd ks¾Kdhl ms<sfh< lsÍug Wmfoia fokak'

² Ôùka j¾.SlrKh lsÍu i|yd w;S;fha .kakd ,o W;aidyhka iy  j¾.SlrKfha

j¾;udk ;;a;ajh iïnkaOfhka idlÉPdjla fufyjkak'

² kQ;k cSj úoHd;aul j¾.SlrKh úoyd oelafjk pdÜ yd j.= ms<sfh< lsÍug

isiqkag Wmfoia fokak'

² úIh lreKq wdjrKh jk mßos fhda.H wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² Ôùka y÷kd .ekSu" j¾.SlrKh iy kdulrKh

² j¾.SlrKfha yd kdulrKfha wjYH;dj

² udkj YsIaGdpdrfha wdrïNfha isg u" ñksiqka Ydl yd i;=ka y÷kd .ekSu yd

kï lsÍu mgka .ekSug fya;= úh yelafla Tjqkaf.a meje;au Ydl yd i;=ka

u; r|d meje;s neúks'

² úfYaIs; jQ .;s-,laIK Ndú;fhka úfYaI y÷kd f.k we;'

² Ydl yd i;=kaf.a m%Odk ldKav ^;DK j¾." u;aiHhska" i¾mhska" mlaIska&

fjka lr y÷kd .eksk'
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² flfia jqjo Tjqka i|yd Ndú; l< kdu" NdIdj iy ia:dk wkqj fjkia

úh'

² Ôùkaf.a Ôj úoHd;aul wOHhkh i|yd talSh j¾.SlrK yd kdulrK

moaO;shla wjYH h'

² Ôùka l%uj;a j j¾.SlrKh l< m<uq ;eke;a;d weßiafgdag,a h'

² oaùmo kdulrKh

úoHdfõ yd Ôj úoHdfõ  oshqKqj yd oekqu mq`M,a ùu;a iu`. úúO úoHd{hska"

WoaNso úoHd{hska yd i;a;aj úoHd{hska  kdulrK yd j¾.SlrK i|yd fjkia

jQ l%u Ndú; l<y'  18 jk Y; j¾Ih olajd fndfydaÿrg nyqmo kdulrKhla

Ndú; úh'

² f,dj mqrd ms<s.;a oaùmo kdulrK moaO;sh lefrd,iaa ,Skshia ^1707 - 1778&

úiska fhdackd lrk ,oaols'

² Ôúhl=f.a kduh fldgia follska hqla; fõ'

² m%:u fldgi .K kduh jk w;r fojk fldgi iq`M kduh fõ'

² .K kduh fndfydaúg kdumohla jk w;r iq`M kduh hï ,laIKhla úia;r

lrk úfYaIK mohla fõ'

ksoiqka (- Homo sapiens - Homo hkqfjka y÷kajkafka ñksid jk w;r sapiens

hkq nqoaê u;a njhs'

² tlsfklg nkaOq;d olajk Ôùkag tlu .K kduh iu`. fjkia jQ iq`M kdu

fhfoa'

ksoiqka (- Dipterocarpus  zeylanicus yd Dipterocarpus grandiflorus -

Dipterocarpus zeylanicus- hkq mshdm;a folla iys;

M, yd  Y%S ,xldfõ yuq jQ  hkakhs'

Dipterocarpus grandiflorus- hkq mshdm;a folla iys;

M, yd úYd, mqIam iys; jQ hkakhs'

² oaúmo kdulrKh iïnkaOj cd;Hka;r ixfla;

² Ôj úoHd{hska kdulrKh i|yd ms<s.;a kS;s fyda kdulrK jHjia:d we;'

fuu jHjia:d Ydl" i;=ka" nelaàßhd iy ffjria wkqj iq̀M jYfhka fjkia

fõ'   nelaàßhd" Ydl" os,Sr yd i;=ka kdulrKfha oS Ndú; jk jeo.;a kS;s

lSmhla my; oelafõ'

- Ôù úfYaI follg tl u kduh ;sìh fkd yelsh'

- iEu úfYaIhlg u .K kduhla yd iq`M kduhla we;s w;r fuu kdu

folu 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;a wl=ßka ,shk úg háka bß we|sh hq;= 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 iq`M kduh

bx.%Sis isïm,a wl=frka ,súh hq;= h'
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²úoHd;aul ld¾hj, oS kduh y÷kajd ÿka úoHd{hdf.a ku bx.%Sis lemsg,a

  wl=rlska fyda flá lr oelaùulska fyda iïmQ¾K ku f,iska fyda kduh

 w.ska olajhs'  th ,;skSlD; jpkhla fkdfõ'

 ksoiqka ( Cocos nucifera  L., (L hkq Linnaeus hkakhs')

² Wm úfYaI fyda m%fNao ye|skaùu i|yd f;jeks mohla fhdod .; yels h'

ksoiqka ( Panthera pardus kotiya   ^Y%S ,xld osúhd&

² iajdNdúsl yd lD;%su j¾.SlrK l%u

² fmdÿ .;s ,laIKj,g wkqj Ôùka ldKavj,g ieliSu j¾.SlrKh kñ'

j¾.SlrKh ms<sn| j úoHd;aul yeoEÍu j¾.SlrK úoHdj fõ'  fuys oS

Ôùka"  OQrdj,S ms<sfj,lg ielfia' uQ,sl j¾.SlrK wdldr folls'

1 lD;%su j¾.SlrKh - fuys § ldKav lsÍu f;dard .;a iudk ,laIK

lSmhla u; mokï fõ'

² fuu ,laIK f;dard .efkkqfha  myiqj u; jk w;r f;dard .;a

 f;dard.;a ks¾Kdhl mokï lrf.k Ôùka ldKav lrkq ,efí'

² fuys § iajNdúl nkaOq;d fkd ie<fla'

² 18 jk Y;j¾Ihg m%:u Ndú; lr we;s tl u j¾.SlrK moaO;sh

fõ'

² Ndú; lsÍu myiq w;r  yd ;j;a Ôù ldKav tl;= lr mq`M,a lsÍug

yels h'

ksoiqka (  OdkH j¾." úis;=re me," T!IO" úi iys; Ydl

   f,i Ydl j¾. l< yelsh'

   mdo hq.,la" mdo hq.,a folla" mdo yhla" mdo

   wgla we;s wd§ jYfhka i;=ka j¾. l< yelsh'

  ,Skshia f¾Kq ixLHdj wkqj Ydl j¾. lf<a h'

2 iajNdúl j¾.SlrKh - mßKdñl nkaOq;d biau;= jk f,i ldKav lsÍuhs'

² fuys oS jxY m%fõKsh u; mokï jQ i;H ^iajNdúl& nkaOq;d úoyd

oelafõ'

² mßKduh ms<sn| wOHhkfhka miqj ilia jQ j¾.SlrK wdldr hs'

² ,laIK .Kkdjla u; mokï fõ'

² Ndú; lrk ,laIK Ôùkaf.a rEm úoHd;aul" ldhsl úoHd;aul" ffi,

úoHd;aul fyda wKql Ôj úoHd;aul ,laIK úh yels hs'

² b;d u uE;l oS DNA yd RNA NIau wkqms<sfj< ^wKql& fhdod f.k

we;'

ksoiqka ( Ydl n%fhdmSgd" ,hsfldmSgd" fgfrdamSgd"  iSlfvdmSgd"

 fldksf*frdmSgd iy wekaf;dmSgd f,i j¾.SlrKh lr  we;'

 wdf;%dfmdavdjka lariafÜishd" bkafilagd " lhsf,dfmdvd"

 ämaf,dfmdvd iy wrlaksvd f,i j¾. l< yel'

² j¾.SlrK l%u fol iïnkaOj we;s jdis wjdis idlÉPd lrkak'
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² iqÑ Ndú;h

² Ôùka y÷kd .ekSu yd ldKav lsÍu i|yd Ndú; fõ'

² fo fnÿï iqÑh nyq,j Ndú; jk iqÑh fõ'

² fuys mßKdñl nkaOq;d úoyd fkd olajhs'

² Ndú;h i|yd isiqka fj; iqÑ ,nd fokak'

ksoiqk 1 - iuk,hd" f.ueiaid" l=reñKsshd" ldjd'

1' mshdm;a iys;''''''''''''''''''' ̂ 2&

mshdm;a rys;'''''''''''''''''''' ldjd

2' mshdm;a hq., folla we;' '''''''''''''''''''''''''''''''^3&

mshdm;a hq.,a folla ke;' '''''''''''''''''''''''''' 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; ''''''''''''''''''' uqyqÿ weksuks
wÍh iuñ;sh rys;''''''''''''''''''''     ̂ 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 ;sîu'''''''  khd

 YÍrh fldrfmd;=j,ska wdjrKh ù fkd ;sîu'''''''' .evú,d

² j¾.SlrK moaO;s

uq,a ld,Sk j¾.SlrK moaO;s ish,a, lD;%sSu j¾.SlrK moaO;s fõ'  nyq, j

fïjd ñksia Ndú; wkqj ieliqks'  Ôùka úoHd;aul j j¾.SlrKh l< m<uq

;eke;a;d jkafka weßiafgdag,a h'  Tyq Ôùka Ydl yd i;=ka f,i j¾.SlrKh

lf<ah'  i;=ka ;jÿrg;a úúO ks¾Kdhl tkï" ixprK úê" m%ckk úê" r;=

reêr ffi, we;s ke;s nj wdoshg wkqj j¾. lrk ,oS'  t f,i u weßiafgdag,af.a

YsIHhl= jk ;sfhdm%eiagia úiska ú,dih wkqj Ydl j¾.lrk ,oS'  ksoiqka (

.ia" m÷re yd me,Eá f,i iy Ôjk ld,h wkqj ksoiqka ( jd¾Isl yd oaújd¾Isl

yd nyqjd¾Isl'  ,sfkahia f.a ld,h f;la úoHd{hska úúO l%u Ndú; l<y'

iaùvka cd;sl WoaNSo úoHd{hl= jk lefrd,ia ,sfkahia ̂ 1753& oaúmo kdulrKh

y÷kajd ÿka  w;r Tyq  Ydl 6000la muK ;lafidak OQrdj,shlg wkqj j¾.

lrk ,oS'  tkï úfYaIh" .Kh" f.da;%h yd j¾.h  f,ih'  imqIam Ydl

j¾.SlrKfha oS Tyq mqIamhl wvx.= f¾Kq yd lS, .Kk mokï lr .;af;a h'

Tyq Ydl yd i;aj hk Ôú rdcOdks folla y÷kd .;af;a h'

CIqøÔùka fidhd .ekSu;a iu`.u Tjqka Ydl fyda i;=ka f,i j¾.SlrKh l<

fkd yels nj úoHd{fhda f;areï .;ay'  fuu .eg`Mj úi|d .ekSu i|yd

w¾kiaÜ fyal,a ̂Ernest Haeckel-1866&  ;=ka jk rdcOdkshla y÷kajd ÿkafka h'

t kï fm%daáiagd rdcOdksh hs'  ;j o Tyq jxYh hk ;lafidakh y÷kajd oS

fndfyda Ôùka j¾.SlrKh lf<ah'
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bf,lafg%dak wkaùlaIfha fidhd .ekSu;a iu`. Ôj úoHd{hska  úiska

m%d.akHIaál yd iqkkHIaál ffi,Sh ixúOdk" y÷kd .kakd ,oS'  frdnÜ tÉ

úfgl¾^1969&" rdcOdks mfya j¾.SlrKh y÷kajd ÿkafkah'  tu rdcOdks my

fudfkrd" fm%daáiagd" os,Sr" ma,dkafÜ yd weksud,shd h'  Tyqf.a j¾.SlrKh

ffi,Sh ixúOdkh" tal ffi,sl nyqffi,sl nj" fmdaIK úê u; mokï úh'

²  Ôù iïNjh iy mßKduh ms<sn| vdúka jdoh ms<s.ekSfuka miq" j¾.SlrK

úoHd{fhdaa iajdNdúl j¾.SlrK moaO;s Ndú; lsÍu wdrïN l<y'  wKql Ôj

úoHdfõ kQ;k oshqKqj iu`. yd mßKdñl nkaOq;d wOHhkh lsÍug wKql Ôj

úoHd;aul l%u Ndú;h ksid mßKdufha uq, wjêfha§  Ôùka ldKav ;=klg

fjkajQ nj myeÈ<s úh' fuu ldKav oeka wêrdcOdkS f,i ye¢kafõ' wêrdcOdKs

hkq  rdcOdksj,g jvd  by<ska we;s uÜguls'

wdlshd" nelaàßhd yd bhqleßhd f,i ye¢kafjk wêrdcOdkS ;=klg jqia ̂ Carl

Woese-1977& úiska Ôùka j¾.SlrKh lrk ,oS'

² wêrdcOdks isg úfYaI olajd ;lafidakj, OQrdj,sh

Ôùka j¾.SlrKfha § ;lafidak OQrdj,sfha tla tla ldKavh  ;lafidakhla

f,i ye|skafõ'  tla tla ;lafidakhg kula yd uÜgula we;'

Wod (- j¾.h - Reptilia ̂ frmaà,shd&

OQrdj,s moaO;s hgf;a ;lafidak uÜgï we;' tla tla wêrdcOdks^Domain&"

rdcOdksj,g fnod we;'

rdcOdksh jxYj,g fnod we;' tla tla jxYh j¾.j,g fnod we;' fuu

ldKav kej; fnÈh yel'

Wod (- Wml=,h" Wm j¾.h ''' wdos f,i'

wêrdcOdksh ̂Domain&

rdcOdksh

jxYh

fmdÿ ,laIK j¾.h          Ôùka

ixLHdj f.da;%h ixLHdj

jeä fõ ' l=,h          jeä fõ'

.Kh

úfYaIh

wêrdcOdksfha isg úfYaIh olajd hEfï È ;lafidakj, idudðlhka w;r we;s

fmdÿ ,laIK ixLHdj jeä fõ' úfYaIfha isg wêrdcOdksh olajd hEfï §

;lafidakhl isák Ôùka ixLHdj jeäfõ'

² j¾;udk j¾.SlrK moaO;sh yd tys moku

j¾;udk j¾.SlrK moaO;sfha moku f,i ie,flkafka wKql Ôj úoHdj

ms<sn| f;dr;=re h'

jeo.;a cdkj, DNA NIau wkqms<sfj<" uhsfgdfldkaã%h DNA" r-RNA j,

NIau wkqms<sfj<" nyq, fm%daàkj, weuhsfkda wï, wkqms<sfj<" ffi,Sh

ix>glj, wKql jHqyh hk ks¾Kdhl u; kQ;k j¾.SlrK úoHdj mokï ù

we;'  tys m%;sM,hla f,i j¾.SlrK moaO;s iS>%fhka fjkia ù we;'
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fuys oS jQia úiska bosßm;a lrk ,o wêrdcOdks ;=fka j¾.SlrKh myiqj i|yd

wm úiska fhdod .kq ,efí' fm%daáiagd rdcOdksh iajdNdúl ldKavhla fkdjk

nj meyeos<sh'

th úúO mßkdñl iïNhla iys;  Ôùka f.ka iukaú; lD;%su ldKavhla fõ'

ffi,Sh ixúOdkhla fkd ue;s ksid ffjri lsisu rdcOdkshlg wh;a fkdfõ'

th o lD;%su ldKavhla fõ'  th fjku u i<ld nef,a'

wêrdcOdksh ̂Domain)

1'  nelaàßhd wêrdcOdksh

2'  wdlshd wêrdcOdksh

3'  bhqleßhd wêrdcOdksh

-  fm%dáiagd rdcOdksh

-  os,Sr rdcOdksh

-  ma,dkafÜ rdcOdksh

-  weksud,shd rdcOdksh

² wêrdcOdks

² wêrdcOdksh - nelaàßhd

² ffi,Sh ixúOdkh m%d.akHIaál fõ'

² ffi, ì;a;sfha ix>glh - fmmaaáfvd.a,hsleka fõ'

² ffi, mg,fha ,smsv YdLkh ù ke;'

² m%;sÔjlj,g ixfõoS h'

² fm%daàka ixYaf,aIKh f*dauhs,a fu;sfhdkskaj,ska wdrïN fõ'

² RNA fmd,suf¾ia tkaihsu tla j¾.hla muKla we;'

² jdiia:dk fndfyduhl Ôj;a fõ'

ksoiqka ( ihfkdnelaàßhd" yß;-i,a*¾ nelaàßhd" oï-i,a*¾ nelaàßhd

² wêrdcOdksh - wdlshd

² ffi,Sh ixúOdkh m%d.akHIaál fõ'

² ffi, ì;a;sfha ix>glhla f,i fmmaásfvd.a,hsleka ke;' tys fm%daàk yd

fmd,sielrhsv we;'

² ffi, mg,fha ,smsvj, YdLkh jQ odu jHqyhla we;'

² iafg%mafgduhsiska iy laf,da/ïf*ksflda,a jeks m%;sÔjlj,g ixfõoS ke;'

^iqkHIaálhka fuks&

² fm%daàka ixYaf,aIKh fu;sfhdkskaj,ska wdrïN fõ'^iqkHIaálhka fuks'&

² RNA fmd,suf¾ia tkaihsu j¾. lsysmhls' ^iqkHIaálhka fuks&

² .sksl÷j," WKqosh W,am;a ,jk ye,a" .eUqre uqyqÿ m;a, jeks b;d wdka;sl

mßir ;;a;aj hgf;a Ôj;afõ'

ksoiqka ( Methanococcus,  Thermococcus

  Methanobacterium,  Halobacterium
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fuu tallfha oS we;s j.= ish,a, .=re Nj;=kaf.a m%fhdackh i|yd muKs'

bhqleßhd wêrdcOdkshg wh;a rdcOdks

tla tla rdcOdksj, m%Odk ,laIK

rdcOdksh - fm%daáiagd   rdcOdksh - os,Sr rdcOdksh - ma,dkafÜ rdcOdksh - weksud,shd

² wêrdcOdksh - bhqlershd

² ffi,Sh ixúOdkh iqkHIaál fõ'

² ffi, ì;a;sfha ix>glhla f,i fmmaáfvd.a,hsleka ke;' tys

fmd,sielrhsv we;'

² ffi, mg,fha ,smsv YdLkh ù ke;'

² m%;sÔjlj,g ixfõoS ke;'

² fm%daàka ixYaf,aIKh fu;sfhdkskaj,ska wdrïN fõ'

² RNA fmd,suf¾ia tkaihsu j¾. lsysmhls'

² úúO mßir ;;a;ajj, Ôj;a fõ'

ksoiqka ( fm%daáiagd" os,Sr" Ydl yd i;=ka

² ffjri - idudkH  ,laIK idlÉPd lrkak'

tal ffi,sl fyda
nyq ffi,sl fyda
.Kdjdi wdldr

m%NdiajhxfmdaIS
fyda
úIufmdaIS

ffi, ì;a;s we;s
úg tajd
fi,shqf,daiaj,ska
iEoS we;'

ixÑ; wdydr úúO
fõ'

lIsld" mlaIau fyda
jHdcmdo ;sìh
yelsh'

tal ffi,sl fõ'
iuyr os,Sr i;H
nyqffi,sl ke;
tajd os,Sr iQ;%sld
idohs'

úIufmdaIS

ffi, ì;a;sh
lhsákaj,ska iEoS
we;'

ixÑ; wdydrh
.a,hsfldcka

iuyrúg lIsld
;sìh yelsh'

nyq ffi,sl

m%Nd iajhxfmdaIS

ffi, ì;a;sfha m%Odk
jYfhka we;af;a
fi,shqf,daia  h'

m%Odk ixÑ; wdydrh
msIagh fõ'

ixprK wjhj ke;
kuq;a
ckaudKqj, lIsld fyda
mlaIau fyda we;'

nyq ffi,sl

úIufmdaIS

ffi, ì;a;shla ke;'

m%Odk ixÑ; wdydrh
.a,hsfldcka fõ'

lIsld" mlaIau"
ixfldapl fl|s;s jeks
úfYaI ixprK jHqy
we;'
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ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;dj uÜgu 3'1'2 ( nelaàßhd wêrdcOdksfha Ôùkaf.a úúO;ajh .fõIKh
lrhs'

ld,Éfþo ( 02 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha oS YsIHhd;

²  nelaàßhd wêrdcOdksfh ys wdfõKsl ,laIK úia;drKh lrhs'

² nelaàßhd yd ihfkdnelaàßhd fjkalr y÷kd .kshs'

² nelaàßhd yd ihfkdnelaàßhd wKaùlaIh u`.ska ksÍlaIKh lr y÷kd .kshs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (
² nelaàrshd yd ihfkdnelaàßhd iïnkaO uQ,dY% ̂ uqøs; fyda bf,lafg%dksl& isiqkag

,nd fokak'

² wdfõKsl ,laIK Wmqgd f.k is;a we|.kakd iq`M bosßm;a lsÍula lsÍug

isiqkag Wmfoia fokak'

² wdf,dal wKaùlaIh ;=<ska nelaàßhd yd ihfkdnelaàßhd ksÍlaIKh lsÍug

isiqkag bv i,id fokak'

² úIh lreKq we;=<;a bosßm;a lsÍulg isiqka iQodkï lrjkak'

² iqÿiq wkqms<sfj<lg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² wêrdcOdksh - nelaàßhd

² nelaàßhdjkaf.a wdfõKsl ,laIK
² m%d.akHIAál Ôùka h'
² m%NdiajhxfmdaIS" ridhksl iajhxfmdaIS fyda úIufmdaIS fõ'
² p, fyda wp, Ôùka h'
² talffi,sl fyda .Kdjdi idohs'
² ffi, úNdckh ;S¾hla oaúLkavkh u`.sks'
² ma,diau mg,h ;r, úÑ;% jHqyhls'
² ffi, ì;a;s fmmaghsfvd.a,hslekaj,ska iukaú; hs'

² rhsfndfidaóh fm%daàk yd RNA fmd,suf¾ia bhqleßfhdagdjka f.a tu fm%daàk
yd RNA fmd,suf¾ia j,g jvd fjkia h'
ksoiqka ( fldl=i" neis,i

² ihfkdanelaàßhdjkaf.a wdfõKsl ,laIK
² m%d.akHIaál Ôùka h'
² m%NdiajhxfmdaISh
² fndfydauhla tal ffi,slhs'  kuq;a iuyre tlg iïnkaO ù kdkq fldmqjlska

jg jQ iQ;%sld idohs'
² m%NdixYaf,aIl j¾Kl f,i laf,dafrdms,a a  iy *hsfldihkska we;'^ks,a"

fld< j¾Khla .kS'&
² iuyr whg jdhqf.da,Sh khsg%cka ;srlsÍfï yelshdj we;'

kso (- Anabaena, Nostoc, Lyngbya

² m%dfhda.sl mÍlaIK (
² o¾YSh nelaàßhd yd ihfkdanelaàßhdj, wdfõKsl ,laIK

ksÍlaIKh lsÍu'
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ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;dj uÜgu 3'1'3 ( fm%dáiagd rdcOdksfha jxYj,g wh;a Ôùkaf.a úúO;ajh
.fõIKh lrhs'

ld,Éfþo ( 04 hs'
bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd;
² fm%daáiagd rdcOdksfha ,dlaIKsl ,laIK úia;drKh lrhs'
² ,dlaIKsl ,laIK Ndú; lr fm%daáiagd rdcOdksfha Ôùka jxYj,g j¾. lrhs'
² fm%dáiagd rdcOdkshg wh;a Ôùka y÷kd .kshs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (
² fm%daáiagd rdcOdksh ms<sn| uQ,dY% ̂ uqøs; fyda bf,lafg%dksl& isiqkag imhkak'
² wdfõKsl ,laIK Wmqgd .ekSug isiqkag Wmfoia fokak'
² ,laIK y÷kd .ekSu i|yd wdf,dal wKaùlaIh "Ôù kso¾Yl fyda  ixrlaIs;

kso¾Yl u`.ska fyda fm%dáiagdjka ksÍlaIKh lsÍug isiqkag bv i,id fokak'
² isiq wkdjrK bosßm;a lsÍug Tjqka iQodkï lrjkak'
² úIh lreKq wdjrKh jk mßos iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² fm%daáiagd rdcOdksfha jxY
² tla tla jxYfha  m%Odk ,laIK idlÉPd lrkak'

tal ffi,slhs

úIufmdaISh

ixprK jHqy
f,i mlaIau
we;'

ffi, ì;a;s
ke;'

Wod(
Paramecium

tal ffi,slhs

úIufmdaISh

jHdc mdo we;'

ffi, ì;a;s
ke;'

Amoeba

tal ffi,slhs

m%NdiajhxfmdaIsh
laf,dafrdms,a -a, c,

lefrdáka
*shqfldaieka;ska
m%Ndixiaf,aIl
j¾Kl f,i we;'

m%ckl ffi,j,
;ks lIsldjla we;'

fi,shqf,daia"
fmlaáka yd m%Odk
jYfhka is,sld

ixÑ; wdydr
l%sfid,eñkßka

Diatoms

nyq ffi,slhs

m%NdiajhxfmdaIs'
laf,dafrdms,a -a, c

lefrdáka
*shqfldaieka;ska
we;'

m%ckl ffi,j,
lIsld we;'

fi,shqf,daia"
we,acsksla wï,h

,eñkßka"
ueksfgd,a

Sargassum

nyq ffi,slhs

m%NdiajhxfmdaIs'
laf,dafrdms,a -
 a, d

*hsfldihkska
*hsfldatß;%ska
lefrdáka we;'

lIsld ke;'

fi,shqf,daia"
ta.d¾

*af,dÍähka
msIagh

Gelidium

tal ffi,sl fyda
nyq ffi,slhs

m%NdiajhxfmdaIs'
laf,dafrdms,a -
 a, b

lefrdáka"
iekaf;dams,a
we;'

j¾Ol ffi, yd
m%ckl ffi,j,
lIsld we;'

fi,shqf,daia"
fmlaáka

msIagh

Chlamydomonas

is,sfhdfmdard    rhsfidfmdavd        ls%fidamSgd      *sfhdamSgd         frdfvdmSgd       laf,dafrdamSgd

² m%dfhda.sl mÍlaIK (
² by; jxYj, o¾YSh Ôùkaf.a wdfõKsl ,laIK ksÍlaIKh lsÍu'
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ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;dj uÜgu 3'1'4 ( *ka.hs rdcOdksfha jxYj,g wh;a Ôùkaf.a úúO;ajh
.fõIKh lrhs'

ld,Éfþo ( 04 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha YsIHhd ;

² úúO jdiia:dkj, yg.kakd os,Sr y÷kd .kshs'
² os,Srj, j¾Ol jHQy yd ,sx.sl m%ckl jHqy ksÍlaIKh lr y÷kd .kshs'

² j¾Ol yd ,sx.sl m%ckl jHqy mokï lr f.k os,Sr rdcOdkshg wh;a Ôùka

j¾. lrhs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (
² *ka.hs rdcOdksh ms<sn| uQ,dY% ^uqøs; fyda bf,lafg%dksl& isiqkag imhkak'
² wdfõKsl ,laIK Wmqgd .ekSug  isiqkag Wmfoia fokak'
² wKaùlaISh ksÍlaIK ;=<ska fyda Ôù$;srlrk ,o kso¾Yl u`.ska os,Srj, ,dlaIKsl

,laIK y÷kd .ekSug Wmfoia fokak'
² isiq wkdjrK bosßm;a lsÍug Tjqka iQodkï lrjkak'

² úIh lreKq wdjrKh jk mßos iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² *ka.hs rdcOdksfha  m%Odk jxYj,  m%Odk  ,laIK idlÉPd lrkak'

    ² m%dfhda.sl mÍlaIK (
²  by; jxYj, o¾YSh Ôùkaf.a wdfõKsl ,laIK ksÍlaIKh lsÍu'

;

YdLkh jQ ixffi,sl"
ksrdjdr os,Sr cd,hls'

w,sx.sl m%ckkh
îcdKqOdks u`.ska isÿ fõ'

,sx.sl m%ckkfha oS
ixfhda.dKq iEfoa'

Wod (Mucor

YdLkh jQ nyqkHIaál
idjdr os,Sr cd,hls'

w,sx.sl m%ckkh fldkSä
u`.ska isÿ fõ'

,sx.sl m%ckkh
wialîcdKq u`.ska isÿ fõ'

Wod ( Aspergillus

YdLkh jQ talkHIaál
fyda oaú kHIaál" idjdr
os,Sr cd,hls'

w,sx.sl m%ckkfha §
úúO îcdKq ksmojhs'

,sx.sl m%ckkh neiSä
îcdKq u`.ska isÿ fõ'

Wod ( Agaricus

c,cjdiS h' lIsldOr
os,Sr fõ' fo fnÿï
f,i YdLkh jQ os,Sr
iQ;s%ld

w,sx.sl m%ckkh p,
îcdKq u`.ska isÿ fõ'

,sx.sl m%ckkh p, mqx
yd cdhd ckaudKq u`.ska
isÿfõ' ̂ ckaudKq
foj¾.hu pd,l h&

Wod ( Allomyces

jxYh -

ihsf.duhsfldagd

jxYh -

weiaflduhsfldagd

jxYh -

neiSäfhduhsfldagd

jxYh -

lsá%äfhduhsfldagd
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fgfrd*hsgd

îcdKqYdl m%uqLhs'
îcdKqYdlh yd
ckaudKqYdlh hk
fol u
m%NdixYaf,aIlhs'

iuîcdKqlhs'

ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;dj uÜgu 3'1'5 ( ma,dkafÜ rdcOdksfha Ôùkaf.a úúO;ajh .fõIKh lrhs'

ld,Éfþo ( 06 hs'

bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd;

² wdfõKsl ,laIK Wmfhda.S lr f.k ma,dkafÜ rdcOdkshg wh;a Ôùka j¾.

lrhs'

² ma,dkafÜ  rdcOdkshg wh;a tla  tla jxY id¾:l fN!ñl Ôú;hlg olajk

wkqj¾;k úia;r lr ixikaokh lrhs'

² wdfõKsl ,laIK Ndú; lr imqIam Ydl tal îcm;%S yd oaú îcm;%S f,i j¾.

lrhs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² ma,dkafÜ rdcOdksh iïnkaO uQ,dY% ^uqøs; fyda bf,lafg%dksl& isiqka fj;

imhkak'

² wKaùlaISh ksÍlaIK yd Ôú$ixrlaIs; kso¾Yl Ndú;fhka ,laIK y÷kd .ekSug

isiqkag bv i,ikak'

² isiq wkdjrK bosßm;a lsÍug Tjqka iQodkï lrjkak'

² úIh lreKq wdjrKh jk mßos iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ma,dkafÜ rdcOdkshg wh;a jxYj, m%Odk ,laIK idlÉPd lrkak'

n%fhd*hsgd

f;;a fN!ñl
ia:dkj,
úfYaIfhka
nyq, h'

ikd, mgl
ke;'

ckaudKq Ydl
m%uqL jk w;r
m%NdixYaf,aIlhs'

iuîcdKqlhs

ihslefvd*hsgd fldaks*frd*hsgd,hsfld*hsgd

f;;a fN!ñl
ia:dkj,
idudkHfhka
yuqfõ'

îcdKqYdl
m%uqLhs' ckaudKq
Ydl" îcdKq
Ydlh u; w¾O
f,i hefma'

iuîcdKql fyda
úIuîcdKqlhs'

ikd,   mgl  we;'

      îcdKq Ydlh m%uqLhs

îcdKq Ydlh m%NdixYaf,aIlhs'
ckaudKq Ydl îcdkq Ydl  u; hefma'

       úIu   îcdKqlhs'

       fN!ñl  Ôú;hg  wkqj¾;k oelsh yels h'

wekaf;d*hsgd
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²  wekaf;d*hsgd jxYfha j¾.j, m%Odk ,laIK idlÉPd lrkak'

j¾.h - fudfkdfldá,sfvdfka j¾.h - vhsfldá,sfvdfka

l,,hg îcm;% tlla muKla we;' l,,hg îcm;% 2la we;'

;ka;=uh uQ, moaO;shla we;' uqÿka uQ, moaO;shla we;'

m;%fha kdrá úkHdih iudka;rhs' kdrá úkHdih cd,dNhs'

mqIam fldgia ;%s wxlhs' mqIam fldgia p;=¾ wxl fyda mxpdxlhs'

mqIamj, mßmqIamh we;' mqIamfha uKsh yd uql=gh meyeos,sj we;'
^uKsh yd uql=gh meyeos,s j fjkalr
y÷kd.; fkdyel'&

lf|a ikd, l,dmj, leïìhu ke;' ikd, l,dmj, leïìhu we;'
ikd, l,dm úisÍ we;' ikd, l,dm j,hdldrj ilia ù we;'

Wod (- ;DK" fmd,a" ù frdai" jo ^im;a;= u,a&

² m%dfhda.sl mÍlaIK (
²  by; jxY yd j¾.j, o¾YSh Ôùkaf.a wdfõKsl ,laIK ksÍlaIKh
   lsÍu'

wekaf;d*hsgd

wdjD; îc Ydl
^M, ;=< îc
we;sfõ&
,sx.sl m%ckk
tall  f,i
mqIam orhs'

imqIam Ydl

fgfrd*hsgd

Nephrolepis

^ójk&

fldaks*frd*hsgd

Pinus

n%fhd*hsgd

Marchantia,

Mosses-

Pogonatum

,hsfld*hsgd

Selaginella

^.odmdis&
Lycopodium

ihslefvd*hsgd

Cycas

         îc rys; Ydl fõ'               îc ork Ydl fõ'

        ixfiapkhg  ndysr c,h wjYHhhs'    ixfiapkhg ndysr c,h w;HjYH ke;'

újD; ̂k.ak& îc Ydlfõ'

mqIam fkd orhs'
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ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;dj uÜgu 3'1'6 ( weksud,shd rdcOdksfha Ôùkaf.a úúO;ajh .fõIKh
lrhs'

ld,Éfþo ( 05 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha oS YsIHhd;
² weksud,shd rdcOdksfha wdfõKsl ,laIK úia;drKh lrhs'
² weksud,shd rdcOdksfha Ôùka j¾.SlrKh lsÍu i|yd jxYj, wdfõKsl ,laIK

Ndú; lrhs'
² weksud,shd rdcOdksfha jxYj,g wh;a o¾YSh Ôùka y÷kd .kshs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (
² weksud,shd rdcOdksfha wmDIaG jxYS jxY iïnkaO uQ,dY% ^uqøs; fyda

bf,lafg%dksl& isiqkag imhkak'
² Ôù fyda ixrlaIs; kso¾Yl ksÍlaIKh lr ,laIK y÷kd .ekSug isiqkag bv

i,ikak'
² wdfõKsl ,laIK y÷kd .ekSug isiqkag Wmfoia fokak'
² isiq wkdjrK bosßm;a lsÍug Tjqka iQodkï lrjkak'

² jeo.;a  lreKq úoyd oelafjk mßos iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² weksud,shd rdcOdksfha wmDIaGjxYS jxYj, m%Odk ,laIK idlÉPd lrkak'

iS,kagf¾gd
^ksvdßhd&

lrosh fyda
ñßosh fõ'

wÍh iuñ;sh
fmkajhs'

oaúm%ia;rhs'

ckl ia;r
fol w;r
uOHYaf,aIh
we;'

ma,áfy,a-
ñkaf;aia
ksoe,s jdiSka"
c,fha fyda
f;;a mfiys
Ôj;a fõ'
mrfmdaIs;hska
Odrl foay
;=<

foay l=yrhla
ke;'

fkufgdavd

mfia yd
c,fha fyda
mrfmdaIs;hka
f,i

jHdc
iSf,dauhla
we;'

  wek,Svd

lrosh $ñßosh
fyda mi
u;$;=<
yuqfõ'

fyd|ska jevqkq
iSf,dauhls'

 fud¨iald

fndfyda úg
lrosh fyda
ñßosh"
iuyrla
fN!ñl

wdf;%dfmdvd

fN!ñl
fyda c,c

'

tlhsfkdv¾fïgd

lrosfha muKla
yuqfõ'

iqyqUq,d - mxpwÍh

iuñ;shla yd

lSghd oaúmd¾Yaúl

iuñ;shla olajhs'

úYd, iSf,dauhla
we;' kd, mdo
iys; c, jdyskS
moaO;shla f,i
fldgila
úlikh ù we;'

oaú md¾Yaúl iuñ;sh

;%Sm%ia;rhs'

reêr fyn
we;'

iSf,dauh
laISKh'

iSf,dauh
w;sYhska
laISKh'
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fkufgdavd

isyska
is,skavrdldr
foayhls'  fo
fl,jrg hk
úg l%ufhka
isyskafõ'
LKavkhla
ke;'

hï wdldrhl
YS¾IKhla
we;'

oeä
WÉp¾uhla
we;'

jHdc
isf,dañl
;r,h iys;
øjiaÓ;sl
iels,a,la
we;'

mlaIau ke;'

iïmQ¾K
wdydr
ud¾.hla we;'
uqLh yd .=oh

we;'

wdf;%dfmdvd

ndysr
LKavkh
we;' iEu
LKavhlgu
ikaêjQ Wmdx.
hq.,la we;'

meyeos,s
YS¾IKhla
we;'  foayh
ysi" Wri"
Worh f,i
fndfyda úg
fnoS we;'

wmsp¾ufhka
i%djh jk
lhsàka iys;
msgiels,a,ls'

ndysr
iels,a,la
we;'

mlaIau ke;'

iïmQ¾K

wdydr

ud¾.hla we;'

uqLh yd .=oh

we;' uqL
Wmdx. we;'

újD;
ixirK
moaO;shls'
mDIaÁh
yDohla  we;'

c,laf,dau"
Yajdikd,"
m;a fmkye,s"
we;'

tlhsfkdv¾fugd

;drld yeve;s"
is,skavrdldr
fyda   mqIam
yeve;s h'
LKavkh ke;'

YS¾IKh ke;'
foayh fu!L
wmfu!L
wlaIh Tiafia
ilia ù we;'

 foay wdjrKh
uDÿ wmsp¾uhls'
fndfydaúg
lKaGl we;'

we;=̀M
iels,a,ls'

we;eï wdldrj,
iïmQ¾K wdydr
ud¾.hla we;'
we;eï wdldrj,

.=oh ke;'

ixirK
moaO;sh laIsK
ù we;'

c,laf,dau"
msáld" kd,mdo
fyda cïnd,sl
Yajik rela
we;'

iS,kagf¾gd

uQ,sl
foaydldr
folls'
kd,dldr-
nqyqndjd"
l=vhl wdldr
fuähqid'
LKavkh
ke;'

YS¾IKh
ke;'

ffi,

ia;r fha

oxYl fldaIaG

we;'WÉp¾uhla

ke;'

fldr,aj,g
muKla
msgiels,a,la
we;'
^pQ¾KsN+;
fyda
fldfrdia&

wdudY jdyskS
l=yrhls'

ma,áfy,a-
ñkaf;aia
mDIafGdaoÍhj
me;,sh'
LKavkhla
ke;'

hï wdldrhl
YS¾IKhla
we;'

uDÿ mlaIauOr
wmsp¾uhla fyda
WÉp¾uhla
we;' ndysr
pqIlr fyda $
yd wxl=Y we;'

iels,a,la
ke;'

wiïmQ¾K
wdydr ud¾.
moaO;shls'
uqLh muKS'
.=oh ke;'

  wek,svd

is,skavrdldr
mKq wdldr
foayh' ndysrj
yd wNHka;rj
LKavkh
olajhs'

YS¾IKhla
we;'

WÉp¾uhla
we;'
lhsáksuh
oeä fl|s
we;'

iSf,dañl
;r,h iys;
øjiaÓ;sl
iels,a,la
we;'

iïmQ¾K wdydr

ud¾.hla we;'

uqLh yd .=oh

we;'

ixjD;
ixirK
moaO;shla
we;' md¾Yaúl
yDo we;'

iuyr i;=kag
ndysr
c,laf,dau
we;'

 fud¨iald

úúOdldr
foay ú,di
we;'
LKavkh b;d
iq`M h'

meyeÈ,s

YS¾IKhla we;'

foayh ysi"

fmaYsuh mdoh

yd wka;rx.

f.dkqj f,i

fldgia ;=klg

fnoS we;'

foaydjrKh
uDÿ h' th
m%djrKhla
;khs'

fndfydaúg
ndysr
iels,a,la
we;'
iuyrekag
wka;#
iels,a,la
we;'

iïmQ¾K

wdydr ud¾.hla

we;' uqLh yd

.=oh we;'

iuyrekag

f¾;s%ldj we;'

újD;
ixirK
moaO;shls'
mDIaÁh
yDohla  we;'

c,laf,dau"

lxl;" m%djrK

l=yrfha we;

fN!ñl wdldr

m%djrKh u.ska

Yajikh lrhs'

        ixirK moaO;shla ke;'

            Yajik wjhj ke;'
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iS,kagf¾gd

nysiai%dú
moaO;shla
ke;'

iakdhq
cd,hla we;'

ixfõoS wjhj
f,i wlaIs,m
yd$ fyda
;=,dfldaIaG"
wdosh iuyr
i;=kag we;'

ma,eáfy,a-
ñkaf;aia

is`M ffi,
iy  nysiai%dù
kd, iys;
nysiai%dù
moaO;shls'
mQ¾j
.ex.a,shd
hq.,la fyda
iakdhq j,hla
yd
wkajdhdu
iakdhq rÊcq
we;'^1-3&

ksoe,sjdiSkag
wlaIs,m
ridhk
m%;s.%dyl
we;'

fkufgdavd

wkajdhdu
kd, iys;
ir,
nysiai%dú
moaaO;shls'

iakdhq j,hla
yd wkajdhdu
iakdhqq rÊcq
we;'

m%Odk
jYfhka
msáld we;'

  wek,svd

jDlalsld we;'

uia;sIal
.ex.a,shd
hq.,hls'
oaú;aj >k
ufOHdaoßh
iakdhq
rÊcqjla we;'

ir, weia
we;' .%dysld
yd uDY
iuyrekag
we;'

 fud¨iald

jDlalsld
we;'

.ex.a,shd
hq.,a iys;
iakdhq
j,hls'
iakdhq rÊcq
hq., folls'

iuyrekag
weia" .%dysld"
wlaIs,m"
;=,d fldaIaG"
we;'

wdf;%dfmdvd

ue,ams.Sh
kd,sld" yß;
.%kaÓ

mDIaÁh"
hq.,uh
uia;sIal
.ex.a,shd iy
oaú;aj WoÍh
>k iakdhq
rÊcqjls'

ir, fyda
ixhqla; weia"
iam¾Yl" ;=,d
fldaIaG"
ixfõ§ frdau
we;'

tlshsfkdv¾fïgd

nysiai%dú
moaO;shla  ke;'

iakdhq moaO;sh
iakdhq j,hla yd
wÍh iakdhq iys;
h'

fndfyda i;=kag
ixfõoS wjhj
ke;' iuyrekag
iam¾Y ixfõ§
kd,mdo" wlaIs,m
yd ixfõ§
.%dysld we;'

m%Kd, iys;
m%cfkaJøsh
we;'

w,sx.sl
m%ckkh fyda
mqk¾j¾Okh
fyda ke;

tal,sx.slhs'

wNHka;r
ixfiapkh'

iuyrekag
lSg wjia:d
we;'

m%ckl
moaO;sh
- ir,
m%cfkaJøsh
we;' m%Kd,
ke;'

w,sx.sl
m%ckkh
wxl=rKh
u`.ska fyda
mqk¾j¾Okh

oaú,sx.sl fyda
 tal,sx.sl

ixfiapkh
- ndysrhs'

ma,kQ,d
lSghd

m%cfkaJøsh"
m%Kd,"
w;sf¾l
wjhj we;'

lv lv ùu
u`.ska w,sx.sl
m%ckkh
iuyre
olajhs'

idudkHfhka
oaú,sx.slhs'

wNHka;r
ixfiapkh'

mrfmdaIs;hkag
lSg wjia:d
fndfyduhls'
ksoe,s jdiSkag
lSg wjia:d
ke;'

m%ckfkakaøsh
yd m%Kd,
we;'

we;eï
wdldrj,
mqk¾j¾Okh
fyda
wxl=rKh
we;'

tal,sx.sl
fyda
oaú,sx.slhs

ixfiapkh

ndysr fyda

wNHka;r

fg%dfldf*d¾
lSghd

m%Kd, iys;
m%cfkaJøsh
we;'

idudkHfhka
tal,sx.slhs'

wNHka;r
fyda ndysr
ixfiapkh'

fg%dfldf*d¾
fyda fj,sc¾
lSghd

m%Kd, iys;
m%cfkaJøsh
we;'

we;eï
wdldrj,
mqk¾j¾Okh
isÿfõ'

tal,sx.slhs'
we;eï lDóka
yd
l%iafÜIshdjka
f.aa fl!udfrda
oaNjh  olajhs

fndfydaúg
wNHka;r
ixfiapkh'

lSg wjia:d
tlla fyda
lSmhls'

m%cfkaJøsh
úYd,hs'
m%Kd, we;'

we;eï
wdldrj,
mqk¾j¾Okh
isÿfõ'

tal,sx.slhs'

ndysr ixfiapkh

ämaf,õre,d fyda
ìmskdßhd lSghd
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² fldafâgd jxYfha ,laIK idlÉPd lrkak'

² iqyqUq,a wjêfha fyda we;eï j¾Ol wjêj,  oKavdldr mDIaÁh mDIaGrÊcqj

;sîu'

²  ;ks" mDIaÁh kd,dldr iakdhq  rÊcqj

² iqyqUq,a wjêfha fyda  iuyr j¾Ol wjêj, .%iksl c,laf,dau me¨ï
mej;Su

² iqyqUq,a wjêfha fyda l,, úlik wjêfha fyda wmr .=o j,s.h mej;Su

² WoÍh yDoh iys; ixjD; reêr ixirK moaO;sh

² fyd|ska j¾Okh jQ iSf,dauh
² iels,s we;súg th uOH p¾ufhka iEÿkq wNHka;r iels,a,la fõ'

² ,sx. fjkaù we;'  wKavc" wKavc,dnqc fyda c,dnqc úh yel'

m%dfhda.sl mÍlaIK (-

² by; jxYj, o¾YSh Ôùkaf.a wdfõKsl ,laIK ksÍlaIKh lsÍu'
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ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;dj uÜgu 3'1'7 ( Ôùka wh;a j¾. y÷kd .ekSug ndysr ,laIK Ndú; lrhs'

ld,Éfþo ixLHdj ( 06 hs'

bf.kqï M,  (
fuu l%shdldrlu wjidkfha oS YsIHhd;
² ndysr ,laIK Wmfhda.S lr f.k iS,kagf¾gd" ma,áfy,añkaf;aia" wek,svd"

fud¨iald" wdf;%dfmdavd yd tlhsfkdv¾fugd jxYj, Ôùka m%Odk j¾.j,g

j¾. lrhs'

² iS,kagf¾gd" ma,áfy,añkaf;aia" wek,svd" fud¨iald" wdf;%dfmdavd yd

tlhsfkdv¾fugd hk jxYj, m%Odk j¾.j,g wh;a Ôùka y÷kd .kshs'

² wmDIaGjxYS jxYj, j¾. w;r úúO;ajh .fõIKh lrhs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (
² weksud,shd rdcOdksfha f;dard.;a wmDIaGjxYS j¾. ms<sn| f;dr;=re wvx.= uQ,dY%

^uqøs; fyda bf,lafg%dksl& isiqkag ,nd fokak'

² ,laIK y÷kd .ekSu i|yd iÔù$ixrlaIs; kso¾Yl ksÍlaIKh lsÍug isiqkag

bv i,id fokak'

² wdfõKsl ,laIK Wmqgd .ekSug isiqkag Wmfoia fokak'

² isiq wkdjrK bosßm;a lsÍug Tjqka iQodkï lrjkak'

² úIh lreKq wdjrKh jk mßos iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² iS,kagf¾gd ^ksvdßhd& jxYfha j¾.

yhsfv%dfidjd  ialhsfmdfidjd wekaf;dfidjd

- m%uqL nqyqnd
wdldrhhs' Tjqka ;ks
fyda  .Kdjdi fõ'
fuvqid wdldrh l=vd
yd ksoyiaj  msyskk
Ôùka fõ'

- uqLh jgd
.%dysld j<hls'

     Wod ( Hydra

Obelia

- m%uqL wjia:dj fuvqid
wdldrhhs' Tjqka l=v
yeve;sh' ksoyfia msyskhs'
nqyqnd wjia:dj l=vd fyda
nqyqnd wjia:dj
ke;'

- uqLh jgd fu!L ndyq
y;rls' foayfha odrfha
.%dysld /ils'

     Wod ( Aurelia

         ^f,dähd&

 - nqyqnd wjia:dj
muKhs' ;ks fyda
 .Kdjdi wdldr fõ'
fuvQid ke;'

-  uqLh jgd .%dysld j<
lSmhls'

   Wod ( uqyqÿu,
fldr,a
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² wek,Svd jxYfha j¾.

T,sf.dlSgd                  fmd,slSgd       ysreäfkhd

meyeos,s ysila ke;'

wxYmdosld ke;'

oeä fl|s iq¿ ixLHdjls'

fujq, we;'
 Wod ( .evú,d

weia iy .%dysld
iys; meyeos,s ysila we;'

wxYmdosld we;'

oeä fl|s /ils'

fujq, ke;'
    Wod ( Nereis

y÷kd .; yels meyeÈ,s
ysila ke;' mQ¾j" wmr
pQIlr we;'

wxYmdosld ke;'

oeä fl|s ke;'

fujq, ke;'
 Wod ( l+ve,a,d

  ² ma,áfy,añkaf;aia jxYfha j¾.

gq¾fn,dßhd         fg%ufgdavd        fiiafgdavd

ksoe,s jdiSka h'

m;%dldr foayhls' wlaIs,m
we;'

Woßh  me;af;a uqLh
msysghs' fkßh yels
 .%iksldjls' pQIlr ke;'

Yaf,aIau, .%kaÓ /ila
iys; mlaIauOr
wmsÉPohls'
 Wod ( Planaria

Bipalium

ndysr mrfmdaIs;hka fyda
wka;#mrfmdaIs;hka h'

m;%dldr foayhls' iqyqUq,kag
wlaIs ,m ke;'

WoÍh me;af;a WoÍh
pQIlrh$pQIlr yd uqLh jgd
fu!L pQIlrhla we;'

LkaGl iys;
WÉp¾uhls'
    Wod ( Fasciola

^wlaud me;e,a,d&

wka;#mrfmdaIs;hka h'

isyska" os.= me;,s foayhls'
uQ¾Odj yd ckk LKav
we;' wlaIs,m ke;'

uQ¾Odfõ pQIlr yd
wxl=Y we;' uqLh ke;

laIqøwx.=,sld iys;
WÉp¾uhls'
    Wod ( Taenia

^má mkqjd&
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²  fud¨iald jxYfha j¾.

nhsje,aúhd           .eiafg%dfmdavd     fi*f,dfmdavd     fmd,sma,efldf*drd

md¾Yaúl lmdg 2la
iys;  ljphls'
'

f¾;%sldj ke;'

mdoh fmdrjla
yeve;sh'

ysi" weia" .%dysld
ke;'

  Wod ( uÜáhka
    ldjdáhka

ljpfha lmdg 1hs'
ljph idudkHfhka
i¾ms,dldrh
iuyrkaf.a ljp
laIsKhs'$ iuyrekag
ljp ke;'

f¾;%sldj we;'

úYd,j jevqkq
fmaYsuh mdohls'

ysi" weia yd  .%dysld
iys; h' tla .%dysld
hq.,hl weia  msysgd
we;'

  Wod ( f.d`Mfn,A,d
        yïfn,a,d

ndysr$wNHka;r
ljphla we;'
ke;fyd;a  ljph
CISkù we;'

f¾;%sldj we;'

mdoh .%dysld" kskd,h
yd ndyqj,g úlrKh
ù we;'

ysfiys meyeÈ,s
weia we;'' ndyq 8-10 ls'

Wod ( oe,a,d
    nQj,a,d

w;smsys; jk M,l
wglska hq;a mDIaÁh
ljphls'

f¾;%sldj we;'

me;,s úYd, mdohls'

ysila we;'  weia
fyda .%dysld ke;'
iuyrekag wlaIs,m
we;'
 Wod ( wgmsh,a,d

    Chiton

lariafÜishd       bkafilagd        lhsf,dfmdvd    ämaf,dfmdavd        werlaksvd

foayh
YS¾fI!rih
yd Worh f,i
fnoS we;'

tla tla
LKavhg
Wmdx.
hq., ne.ska
we;'

iam¾Yl hq.,a
folls'

  Wod ( biaid

    ll=`Mjd

foayh ysi"
Wri" Worh
f,i fnfoa'

Wrfia mdo
hq.,a 3ls'
mshdm;a tla
hq.,la fyda
hq.,a folls'
iuyrekag
mshdm;a ke;'

iam¾Yl
hq.,ls'

  Wod (lerfmd;a;d
    ^´kEu

lDñfhl=&

ysi we;' LKav
rdYshla iys;
foayhls'

tla tla
LKavhg mdo
hq., ne.ska
we;' úI o<

     we;'

È.= iam¾Yl
hq.,ls'

  Wod ( m;a;Ehd

ysi" flá
Wri yd Worh

tla tla
LKavhg mdo
hq.,a fol
ne.ska we;'

flá iam¾Yl
hq.,ls'
  Wod ( yel/,a,d

YS¾fI!rih
^mqr(ldh& yd
Worh ̂wmrldh&
we;' ̂lsks;=,a,ka
f.a yer&

YS¾fI!rifha
mdo hq.,a y;rls'

iam¾Yl ke;'
  Wod ( ul=`Mjd

    f.dakqiaid
    uhsgdjka

        lsKs;=,a,d

²  wdf;%dfmdavd jxYfha j¾.
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weiafgfrdhsähd    T*shqfrdhsähd   tlsfkdhsähd     fydf,d;=frdhsähd  ls%sfkdhsähd

uOH uvf,ka
fjkaù we;s'
l%ufhka isyska
ù hk ndyq myls'
iEu ndyqjlu
wkajdhdu uOH
we,shls' ̂ prkdr
we,sh&'

Wv mDIaGfha
pQ¾Kuh fudg
lkaGl yd
fmäif,aßhd
we;' c,laf,dau
/ils'

uqLh - hg ̂ fu!L&
mDIaGfha;a .=oh -
Wv ̂wmfu!L&
mDIaGfh;a we;'

hg fu!L mDIaGfha
kd, mdo we;'
tajdfha
pQIlr we;'

  Wod ( mie.s,a,d

²  tlhsfkdv¾fugd jxYfha j¾.

l=vd f.da,dldr
uv,ska meyeos,sj
fjkajQ ndyq
myls'  ndyq
os." lefvk
iq`M" ikaê
iys; tajdh' prkdr
we,s ixjD;h'

fmäif,aßhd
ke;' ndyqj,
md¾Yaúlj
LkaGl we;'

uqLh uOHj
we;' .=ohla
ke;'

kd, mdo fma,s
folla we;'
tajdfha
pQIlr ke;'

  Wod ( Nx.=r

        ;drldjd

f.da,dldr fyda
uv,dldr foay we;'
ndyq ke;'

p,kh l<
yels lkaGl
yd fmäif,aßhd
we;' uqLh jgd
c,laf,dau oyhls'

uqLh - hg ̂ fu!L&
mDIaGfha;a .=oh -
Wv ̂wmfu!L&
mDIaGfh;a we;'

pQIlr iys;
isyska kd, mdo
we;'

  Wod ( uqyqÿ blsß

Sand dollar

os.á
is,skavrdldr
foayhls'
uDÿh'

lkaGl fyda
fmäif,aßhd
ke;'

uqLh - mQ¾j;a
.=oh - wmrj;a we;'

kd, mdo we;' tajd
pQIlr iys;hs'

Wod ( uqyqÿ lelsß

foayh l=vd
fldamamdldr
uKshls' pQ¾Kuh
M,lj,ska iEoS
we;' thg iqkuH
ndyq myla
iïnkaO h'
tajdfha prkdr
we,sh ne.ska we;'
iuyrekag jDka;
we;'

lkaGl ke;'
md¾Yaúl" isyska
wkqmlaIl /ila
we;'

uqLh yd .=oh Wv
^fu!L& mDIaGfha
we;'

.%dysld wdldr
kd, mdo we;'

Wod ( uqyqÿ ,s,S

² m%dfhda.sl mÍlaIK (
²  by; jxYj, j¾.j,g wh;a o¾YSh Ôùkaf.a wdfõKsl ,laIK ^ndysr& ksÍlaIKh
   lsÍu'
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ksmqK;dj 3'1'0 ( Ôùka f.a úúO;ajh .fõIKh lrhs'

ksmqK;dj uÜgu 3'1'8 ( fldafâgd jxYhg wh;a Ôùka wOHhkh i|yd wdfõKsl
,laIK Ndú; lrhs'

ld,Éfþo ( 05 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha oS YsIHhd"
² wdfõKsl ,laIK Ndú; lr fldafâgd jxYfha Ôùka j¾.j,g fjka lrhs'
² fldafâgd jxYfha j¾.j,g wod< Ôùka y÷kd .kshs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (
² fldafâgd jxYfha f;dard .;a j¾. iïnkaO uQ,dY% ^uqøs; fyda bf,lafg%dksl&

isiqkag ,nd fokak'
² ,laIK y÷kd .ekSu i|yd iÔù fyda ixrlaIs; kso¾Yl ksÍlaIKh lsÍug

isiqkag wjia:dj i,ikak'
²   wdfõKsl ,laIK Wmqgd .ekSug isiqkag Wmfoia fokak'
² isiq wkdjrK bosßm;a lsÍug bv i,ikak'

² iqÿiq wkqms<sfj<lg úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² fldafâgd jxYfha j¾.

fldkaä%la;sfhaia Tiafghsla;sfhaia weïmsìhd frmaá,shd wdfõia uefï,shd

;¾l=rEmS foayh
ysi" l| yd
j,s.h f,i
fnoS we;'

pl%dldr fyda
lxl;dN
fldr, iys;
iu

hq.,kh jQ ,h
yd fY%daKs jr,a
we;'

iudxYmqÉP
fm!ÉP jr,la
we;'

;¾l=rEmS foayh
ysi" l| yd
j,s.h f,i
fnoS we;'

r`M fldr<
iys; iu

hq.,kh jQ ,h
yd fY%daKs jr,a
we;'

úIudxYmqÉP
fm!ÉP jr,la
we;'

foayh ysi yd l|
f,i fnoS we;'
iuyrekag
j,s.hla we;'

.%kaÓ iys; isks÷
iu

hq.,kh jQ
mxpd.=,sl .d;%
we;'

iuyr iqyqUq,kag
j,s.h we;" ish¨
u lSg wjia:dj,
j,s.h we;'

foayh ysi"
f.," l| yd
j,s.h f,i
fnoS we;'

fldfrdia
fldr< iy
fldfrdia M,l
iys; úh<s iu'
iu .%kaÓ
rys;h'

hq.,kh jQ
mxpd.=,sl
.d;% we;'

wmr .=o j,s.h
fldrfmd;=
j,ska jeiS
we;'

wkdl+, yeve;s
foayh ysi" f.,"
l| yd j,s.h
f,i fnoS we;'

msydgq iys; iu"
fldr, iys;
mdo

hq.,kh jQ
mxpd.=,sl .d;%"
mQ¾j .d;% hq.<
mshdm;a njg
úlrKh ù we;'

 flá j,s.fha
È.= msydgq we;'

foayh ysi" f.,"
l| yd j,s.h
f,i fnoS we;'
úúO wdldr we;'

iu frdau iy
.%kaÓ iys; h'

hq.,kh jQ
mxpd.=,sl .d;%
we;'

j,s. úúO
wdldr j,ska
msysghs' iuyrekag
j,s. we;af;a
l,, wjêfha
muKhs'



 56

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

WoÍh uqLh"
tkeu,h iys;
o;a we;'

we;=̀M lk
muKs'  ndysr
lk fyda ueo
lk rys; h'

iels,a,
ldáf,aÔh fõ'

weismsh rys;
fyd|ska j¾Okh
jQ weia" wxY
f¾Ldj we;'

oaúl=àruh
yDoh

Yajikh
c,laf,dau
u`.sks'
c,laf,dau
me`Mï lSmhls'
msOdkh  ke;'

nysiai%djh
jDlal u`.sks'
m%Odk  nysiai%dù
M,h hQßhd h'

p,;dmS fõ

lmd, iakdhq
hq.,a oyhls

lSg wjêhla
ke;'  wKavc
fyda
wKavc,dnqc
fõ'

fldkaä%la;sfhaia Tiafghsla;sfhaia weïmsìhd frmaá,shd wdfõia uefï,shd

uqLh
idudkHfhka
w.%ia: h'
wiaÓuh o;a we;'

we;=̀M lk muKs'
ndysr lk fyda
ueo lk rys; h'

wiaÓuh
iels,a,ls'

weismsh rys;
fyd|ska j¾Okh
jQ weia wxY
f¾Ldj we;'

oaúl=àruh
yDoh

Yajikh
c,laf,dau u`.sks'
c,laf,dau me`Mï
hq.,ls'
msOdkhla we;'

nysiai%djh jDlal
u`.sks' uqyqÿ
Ôùkaf.a m%Odk
nysiai%dù M,h
hQßhd" ñßÈh
jdiSkaf.a NH

3

p,;dmS fõ

lmd, iakdhq
hq.,a oyhls

lSg wjê ;sìh
yels h'
idudkHfhka
wKavc fõ'

WoÍh uqLh" o;a
we;akï wiaÓj,
u;=msgg iú ù
we;'

we;=̀M lk iy
ueo lk muKs'
ndysr lk
rys; h'

fndfydaÿrg
wiaÓuh jQ
iels,a,ls'

p,kh l< yels
weismsh iys;
weia" ksó,k
mg,hla we;'
lSghkag wxY
f¾Ldjla we;'

l=àr ;=kla
iys; yDoh

Yajikh
c,laf,dau"
fmkye,s"  iu
fyda uqL l=yr
wdia;rh u`.sks'

nysiai%djh jDlal
u`.sks'
iqyqUq,kaf.a
m%Odk  khsg%ckSh
nysiai%dùh M,h
hQßhd h' lSg
wjia:dj, NH

3

p,;dmS fõ

lmd, iakdhq
hq.,a oyhls

idudkHfhka lSg
wjê we;'
wKavc fõ'

m<,a uqLhls'
uqLh odrfha o;a
we;'
iuyrekaf.a o;a
l=yr ;=< msysgd
we;'

we;=̀M lk"
ueo lk  iy
ndysr lk we;'

fyd¢ka
wiaÓNjkh jQ
iels,a,ls'

úYd, md¾Yaúl
weia weismsh
iys;h' ksó,k
mg,hla we;'

l=àr ;=kla
iys; yDoh

Yajikh
fmkye,s
u`.sks'

nysiai%djh
jDlal u`.sks'
m%Odk
khsg%ckSh
nysiai%dù M,h
hqßla wï,h

p,;dmS fõ

lmd, iakdhq
hq.,a fod<yls

idudkHfhka
lSg wjê ke;'
wKavc fyda
wKavc,dnqc
fõ' îcdkak
iys; ljpj;a
ì;a;r ouhs'

uqLh fydgla
f,i ieliS
we;" o;a ke;'

we;=̀M lk" ueo
lk iy ndysr
lk we;'

oeä" ieye,ä
iïmQ¾Kfhka u
wiaÓNjkh jq
iels,a, jd;
l=yr iys; h'

úYd, md¾Yaúl
weia weismsh
iys;h'ksó,k
mg,hla we;'

l=àr y;rla
iys; yDoh

Yajikh
fmkye,s  u`.sks'

nysiai%djh
jDlal u`.sks'
m%Odk khsg%ckSh
nysiai%dù M,h
hqßla wï,h

wp,;dmS fõ

lmd, iakdhq
hq.,a fod<yls

lSg wjê ke;'
îcdkak iys;
ì;a;r pQ¾Kuh
ljp ;=< we;'
wKavch

WoÍh uqLh" l=yr
;=< msysá o;a we;'

we;=̀M lk" ueo
lk yd ndysr lk
we;' ndysr lka
fm;a; we;'
fndfydaÿrg
wiaÓuh
iels,a,ls'
ikaêj, ikaOdk
mDIaGj,
ldáf,ac we;'

p,kh l< yels
weismsh iys; weia"
iuyrekag ksó,k
mg,hla we;'
iuyrekaf.a th
wjYsIag ù we;'

l=àr y;rla
iys; yDoh

Yajikh
fmkye,s u`.sks'

nysiai%djh jDlal
u`.sks'm%Odk
khsg%ckSh
nysiai%dù M,h
hQßhd

wp,;dmS fõ

lmd, iakdhq
hq.,a fod<yls

lSg wjê ke;'
l,, uj ;=<
j¾Okh fõ'
c,dnqc" iuyre
wKavch'  megjqka
ujf.a CISr
.%kaÓj,ska Y%djh
jk lsß j,ska
fmdaIKh fõ'
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fldkaä%la;sfhaia Tiafghsla;sfhaia weïmsìhd frmaá,shd wdfõia uefï,shd

wNHka;r
ixfiapkh

kso( fudard
     uvqjd

ndysr ixfiapkh

kso( .,aud¨
     n,hd
     mrõ
    ;s,dmshd

wNHka;r fyda
ndysr
ixfiapkh

 kso( ueähd
     f.ïnd
     ie,ukaord

Ichthyophis

wNHka;r
ixfiapkh

kso( lgqiaid"
kd.hd" lsUq,d
leianEjd" bínd

wNHka;r
ixfiapkh

kso( .srjd
     lmqgd"
     meianrd

^ ´kEu

    mlaIsfhla&

wNHka;r
ixfiapkh

kso( óhd" ñksid"
;,auid" uqyqÿ
isxyhd"
ma,eámia" jjq,d"

^lsß î jefvk

´kEu if;la'&

² m%dfhda.sl mÍlaIK (
²  by; j¾.j,  o¾YSh Ôùkaf.a ,dlaIKsl ,laIK ^ndysr& ksÍlaIKh lsÍu'
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tallh 4 - fmdaIKh

ksmqK;dj 4'1'0 ( ffcj f,dalfha fmdaIK l%shdj,sj, úúO;ajh

.fõIKh lrhs'

ksmqK;d uÜgu 4'1'1 ( Ôúkaf.a fmdaIK úê úuid n,hs'

ld,Éfþo ixLHdj ( 06 hs'

bf.kqï M,(

fuu l%shdldrlu wjidkfha § YsIHhd ;

• fmdaIKh w;HjYH ffcj l%shdj,shla f,i úia;r lrhs'

• m%NdiajhxfmdaIS yd ridhk iajhxfmdaIS fmdaIKh fjka fldg y÷kd .kshs'

• úIufmdaIS fmdaIK l%shdj,sh meyeÈ,s lrhs'

• úIufmdaIS fmdaIK wdldr meyeÈ,s lrhs'

• úfYaI fmdaIK wdldrhla f,i lDñNlaIl Ydlj, fmdaIKh úia;r lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (

² lDñ NlaIl Ydl ms<sn| ùäfhda mghla$mska;+rhla isiqkag fmkajd" ta i|yd

ksoiqka lSmhla isiqka ,jd kï lsÍug i,iajkak'

² fmdaIKh ms<sn| uQ,dY% ^uqøs; yd bf,lafg%dksl & imhkak'

² lDñNlaIl Ydl úfYaI fmdaIK wdldrhla nj wjfndaO lrjkak'

² iïm;a øjH mßYs,kfhka fmdaIK wdldr ms<sn|j my; lreKq tla /ia lsÍug

isiqkag wjia:dj ,nd fokak'

² ixl,amh

² wjYH;dj

² l%shdj,sh

² jdis

² ksoiqka

² isiqka fidhd.;a lreKq bÈßm;a lsÍug Wmfoia ,nd fokak'

² úIh lreKq wdjrKh jk mßÈ fhda.H wkqms<sfj<lg wkqj úia;drKh lrkak'

úIh lreKq meyeÈ,s lr oSug w;aje,la (
fmdaIKh iy tys wjYH;d

• fmdaIKh" Yla;sh yd ldnka ,nd .kakd l%shdj,shls'

• j¾Okh yd w`M;ajeähdj i|yd øjH ixYaaf,aIKhg Ôúkag Yla;sh

wjYH fõ'

kso ( 1' fm%daàka ixYaf,aIKh

2' idkaøK wkql%uKhg tfrysj" øjH ffi, ;=<g;a" msg;g;a il%shj

mßjykh ^ fidaähï" fmdgEishï fmdïmh &
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3' iakdhq wdfõ.j,  úoHq;a  iïfm%aIKh

4' fmaYsj, hdka;%sl ixfldapkh

5' lYsld yd mlaIAuj, p,kh'

Ôj f,dalfha úúO fmdaIK wdldrj, rgd

• Ôùka Tjqkaf.a Yla;s m%Njh yd ldnka m%Njh u; ldKav l< yel'

• wldnksl ldnka m%Njh f,i ldnkavfhdlaihsâ Wmfhda.s lr .kakd Ôùka

iajhxfmdaISka f,i úia;r l< yel'

• ldnksl ldnka Wmfhda.S lr .kakd Ôùka úIufmdaISka f,i úia;r l<

yel'

• iQ¾hdf,dal Yla;sh Wmfhda.S lr .kakd Ôùka m%NdixYaf,aaISka f,i úia;r

l< yel'

• ridhksl Yla;sh Wmfhda.S lr .kakd Ôùka ridhk ixYaf,aIlhska f,i

úia;r l< yel'

• iajhxfmdaISka ;u ldnksl wjYH;djka" ir, wldnksl øjHj,ska

ixYaf,aIKh lr .ks;s'

• iajhxfmdaIS fmdaIKh wdldr folls'

1' m%ldY iajhxfmdaIS ^m%Nd iajhxfmdaIS&

2' ridhksl iajhxfmdaIS

• m%ldY iajhxfmdaIS - Yla;s m%Njh-iQ¾hhd iy ldnka m%Njh

- ldnkavfhdlaihsâ

kso  ( ihfkdanelaàßhd

yß; Ydl

• ridhk iajhxfmdaIS - Yla;s m%Njh ridhksl øjH iy ldnka

m%Njh ldnka vfhdlaihsâ fõ'

kso  ( khsá%ldrl nelaàßhd

Nitrobactor, Nitrosomonas

• úIufmdaIS Ôùka - ldnksl m%Njj, ldnka u; fmdaIKh fõ'

ish¨  i;=ka" È,Sr yd nelaàßhd jeä fofkla

úIufmdaISka fõ'

• úIufmdaIS fmdaIK l%u

wdldr ;=kls'

1 uDf;damÔù fmdaIKh

2 i;a;aaj ioDY fmdaIKh

3 iyÔjkh

• uDf;damÔù fmdaIKh

• u< fyda úfhdackh jk ldnksl øjH u; fmdaIKh jk Ôùka uDf;damÔùkah'

Wod (  fndfyda È,Sr yd nelaàßhd

• uDf;damÔùka u< ldnksl øjH u;g tkaihsu Y%jh lr ÔrKh lrhs'

uDf;damÔùka fuu nys#ffi,Sh ÔrKfhka we;s jk wka;M, wjfYdaIKh lr"

  iaúlrKh lrhs'
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• i;a;aj ioDY fmdaIKh

• fndfyda i;=ka i;a;aj ioDYh' Tjqka wdydr ud¾.h ;=,g wdydr wê.%yKh

lr;s'

fuu fmdaIK l%uh mshjr mylska iukaú;h'

1' wê.%yKh

2' ÔrKh

3' wjfYdaIKh

4' iaúlrKh

5' my lsÍu

• iyÔjkh

fjkia úfYaI folla w;r iïnkaO;djhls'

ldKav ;=klg fnod we;'

1' wfkHdkHdOdrh

2' mrfmdaIS;dj

3' iyfNdaÔ;ajh

• wfkHdkHdOdrh

fjkia úfYaI foll Ôùka fofokl= w;r lsÜgq iïnkaO;djhls'

idudðlhska fofokdgu jdis  ,efí'

kso (  rks, uQ, .eá;s iy rhsfidaìhï

• mrfmdaIS;dj

tla Ôúhl=g ^mrfmdaIs;hd & jdis ie,fik yd wfkldg ^Odrlhd& ydks jk

fjkia úfYaIj,g wh;a Ôùka fofokl= w;r lsÜgq iïnkaO;djhls'

kso ( Plasmodium, Loranthus

Necator americanus , Cuscuta

• iyfNdacS;ajh

tla cSúhl=g jdis ie,fik iy wfkldg n,mEula fkdlrk fjkia Ôú

úfYaI  folla w;r lsÜgqiïnkaO;djhls'

kso  ( wms Ydl  -  ´lsâ

uqyqÿ weksuks iy ;dmi ll=¨jd

• lDñNlaIl Ydl

fuh úfYaI fmdaIK wdldrhlss' fuu Ydl wl%shj fyda il%shj lDóka

.%yKh lr" ÔrKh lr úfYaIfhkau Tjqkaf.a khsg%cka wjYH;dj imqrd

.kshs'

kso ( Nepenthes,  Drosera,  Utricularia
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ksmqK;dj 4'1'0 ( ffcj f,dalfha fmdaIK l%shdj,sj, úúO;ajh
.fõIKhlrhs'

ksmqK;d uÜgu 4'1'2 ( Ydlj, m%Yia; j¾Okh i|yd we;s fmdaIK
wjYH;d úYaf,aIKh lrhs'

ld,Éfþo ixLHdj (  01 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha § YsIHhd ;

• Ydlj,g wjYH wê ud;% yd wxY=ud;% uQ, øjH m%ldY lrhs'

• wjfYdaIK wdldr úia;r lrhs'

• lD;H yd W!k;d ,laIK úia;r lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,shfhdað; bf.kqï b.ekaùï l%shdj,sh

² m%fõYhla f,i ksmqK;d uÜgu 2'1'1 ys W.;a lreKq ^Ôù foayfha uQ,øjHuh

ixhq;sh úuid n,hs'& isiqka yg kej; isysm;a lrjkak'

² my; oelafjk uQ,øjH ldKav isiqkag ,nd fokak'

² C, N, Mg, Cl, Zn, Mo

² O, K, P, Fe, B

² H, Ca, S, Mn, Cu

² my; oelafjk ud;Dld Tiafia úúO uQ,dY%j,ska f;dr;=re /ialr mka;shg bÈßm;a

lrk f,i isiqkag Wmfoia fokak'

² uQ,øjH wêud;% yd wxY=ud;% uQ,øjH"  wjfYdaIK wdldr" lD;H yd W!k;d ,laIK

f,i ldKav lrkak'

² úIh lreKq wdjrKh jk mßÈ fhda.H wkqms<sfj,lg wkqj úia;drKh lrkak'

úIh lreKq meyeÈ,s lr .ekSug w;aje,la (
Ydlj,g wjYH wêud;% yd wxY=ud;% uQ, øjH
• Ydlj,g wldnksl fmdaIl iuQyhla wjYH fõ'

• iuyr uQ,øjH wdjYHl uQ,øjH f,i i,lSug fya;=

1' Ydlj, jHqyuh øjHj, ix>gl ùu

2' fuu fmdaIl rys;j Ôjk pl%h iïmQ¾K l, fkdyels ùu'

• fïjd w;=frka iuyrla" Ydlj,g úYd, m%udKj,ska wjYH wêud;%

fmdaIl fõ'

kso  ( C, H, O, N, K, Ca, Mg, P, S

• wxY=ud;% fmdaIl" wvq m%udKhla wjYH fõ'

kso  ( Cl, Fe, B, Mn, Zn, Cu, Mo.

• lD;H yd W!k;d ,laIK ^weuqKqu n,kak'&

• wjfYdaIKh lrk wdldrh ^weuqKqu n,kak'&
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ksmqK;dj 4'1'0  ( ffcj f,dalfha fmdaIK l%shdj,sj, úúO;ajh
.fõIKh lrhs'

ksmqK;d uÜgu 4'1'3 ( ñksia wdydr ud¾. moaO;sfha jHqyh tys lD;Hj,g
iïnkaO lrhs'

ld,Éfþo ixLHdj (  07 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha § YsIHhd ;

• ñksia ÔrK moaO;sfha jHqyh yd lD;H úia;r lrhs'

• wdydrj, ix>gl yd tajdfha lD;H úia;r lrhs'

• m%Nj yd W!k;d ,laIK m%ldY lrhs'

• wdydr iïnkaO wdydr ud¾.fha wdndO úia;r lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (

• isiqkag wdlD;s" rEm igyka yd wfkl=;a iïm;a wOHhkh lsÍu i|yd

wjia:dj i,id fokak'

• ñksidf.a wdydr ud¾.fha uQ,sl mgl ie,eiau yd tu moaO;sfhys úúO m%foaY

j,g wod<j m%Odk fjkialï wOHhkh lsÍug wjia:dj i,id fokak'

^ m%dfhda.sll%shdldrlula yd iu`. isÿ l< yel'&

• my; i|yka f;dr;=re fidhd .ekSu i|yd isiqkag Wmfoia fokak'

• ñksidf.a wdydr ud¾. moaO;sfha jHqyh yd lD;Hh

• wdY%s; .%kaÓ

• wdydrfha ix>gl" tajdfha lD;H" m%Nj yd W!k;d ,laIK ms<sn| fiùug

isiqkaj fhduq lrkak'

• ñksidf.a wdydr ud¾.h yd iïnkaO iq,N widudkH;d ms<sn| f;dr;=re

fiùug isiqka fhduq lrkak'

• fidhd .;a lreKq bÈßm;a lsÍu i|yd isiqka fhduq lrjkak'

• úIh lreKq wdjrKh jk mßÈ fhda.H wkqms<sfj,lg wkqj úia;drKh

lrkak'

úIh lreKq meyeÈ,s lr .ekSug w;aje,la (
• ñksia wdydr ud¾. moaO;sh my; fldgia j,ska iukaú;h'

uqLh "  uqL l=yrh "  .%iksldj "  wkakfi%da;h "  wdudYh"  laIqødka;h"

uydka;%h "  .=o ud¾.h" .=oh

• by; fldgiaj, msysàu" o< jHqyh yd lD;H meyeÈ,s l< hq;=h'

• oka; iQ;%h

• o;aj, jHqyh yd lD;Hh

• oka; fi!LHh /l .ekSug .; hq;= mshjr
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• ñksia wdydr ud¾.fha ì;a;sfha uQ,sl ie,eiau

• Yaf,aIau,lh

• wO( Yaf,aIau,lh

• fmaYs fpda,h

• uia;= mg,h

• ñksia wdydr ud¾.fha mgl ie,eiau uQ,sl ie,eiaulg wkqj msysgd we;s

wdldrh úia;r lrkak'

• fmdÿ ie,eiafï fjkialï m%Odk jYfhka msysgd we;af;a

Yaf,aIau,lfhysh'

• wdudYfha" laIqødka;%fha yd uydka;%fha we;s  fjkialïj,g iïnkaO

ksYaÑ;lD;Hhka úia;r l< hq;=h'

• l%udl=xpkh

• wdY%s; .%kaÓ

- fÄg .%kaÓ -jHqyh yd lD;H

- w.akHdYh - jHqyh yd lD;H

- wlaudj-jHqyh yd lD;H

• my; i|yka fyd¾fudakj, wka;rdi¾. lD;Hh

- .eiaá%ka

- fld,sisiafgdlhskska - m%ekals%fhdihsñka

- isl%áka

- tkafgfrda.eiafgfrdka

• wdydrfha ix>gl yd tajdfha lD;Hhka

• ldfndyhsâf¾Ü

• fm%daàk

• ,smsv

• úgñka

• Lksc uQ,øjH

• c,h

• ;ka;=

• m%Nj yd W!k;d frda. ,laIK

• úgñka W!k;d yd frda. ,laIK

• Fe, Ca yd I  W!k;d yd frda. ,laIK

• wdydr wdY%s;" wdydr ud¾.fha widudkH;d

- .eiag%hsáia

- u, noaOh

• .eiag%hsáia

• wdudY ì;a;sh W;af;ackhùfuka  jeämqr HCl i%djh ù Yaf,aIau,

ia;rh ydks fõ'

• wdudYfha Yaaf,aIau, ia;r ydks ùfuka ìì,s yg.kS'

• jeämqr HCl i%djh ùug odhljk fya;= (
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• È.= ld,hla l=i.skafka isàu

• uOHidr .ekSu

• laIh frda.h yd is*s,sia jeks frda.j,ska fm,Su

• udkisl wd;;sh

• md,kh

frda. md,kh i|yd isÿq l< hq;= p¾hd;aul fjkialï i|yka

lrkak'

u, noaOh

• u,my lsÍfï m%;Sl l%shdj hgm;a lsÍu u, noaOh we;sùug

fya;=fõ'

• .=o ud¾.fha fõokdj

• u,my lsÍfï wmyiq;djh

• md,kh

• m%udKj;a ;ka;= iys; wdydr .ekSu yd ksis mßÈ u, my

lsÍug fhda.H f,i p¾hd;aul yeisÍï we;s lr .ekSu

² m%dfhda.sl mÍlaIK (
  ²  ñksia wdydr ud¾.fha uQ,sl mgl úoHd;aul jHQyh wOHhkh iy tys tla

     tla m%foaYj, we;s m%Odk fjkialï tajdfha lD;Hhg iïnkaO lsÍu'
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tallh 5  - Yaajikh

ksmqK;dj 5'1'0 ( i;=kaf.a jdhq yqjudre l%shdj,s wkafõIKh lrhs'

ksmqK;d uÜgu 5'1'1 ( i;a;aj rdcOdksfha Yajik jHqy úúO;ajh .fõIKh lrhs'

ld,Éfþo ixLHdj (  04  hs'

bf.kqï M, ( ( ( ( (

fuu l%shdldrlu wjidkfha oS YsIHhd ;

²  Yajik mDIaGj, ,dlaIKsl .=K i|yka lrhs'

²  úirKh yd th mDIaG mßud wkqmd;hg olajk iïnkaO;dj meyeÈ,s

lrhs'

²  i;=kaf.a oelsh yels Yajik jHqy úia;r lrhs'

fhdacs; bf.kqï b.ekaùï l%shdj,sh ( ( ( ( (

²  my; lreKq u;=lrñka i;=ka jdhq yqjudre lr .kakd wdldrh ms<sn| nqoaê

l,ïnk idlÉPdjla fufyhjkak'

² Yajikh Yla;sh ,nd .ekSfï l%shdj,shla nj

² i;=ka Tjqka Ôj;ajk mßirj,g wkqj úúO Yajik jHqy ord isák nj

² my; § we;s Wmfoia isiqka i|yd fõ'

² Tnf.a lKavdhug mjrd we;s Yajik jHqy my; § we;s jHqy ldKavh

w;ßka f;dard .kak'

² foaydjrKh" Yajdikd,

² ndysr c,laf,dau" wNHka;r c,laf,dau

² m;a fmkye,s" fmkye,s

² § we;s iïm;a Ndú;d lrñka wod< Yajik jHqy j¾. wh;a i;=ka wOHhkh

lrkak'

² iqÿiq rEm igyka Ndú;fhka Yajik jHqy úia;r lrkak

² Yajik mDIaGj, ,dlaIKsl ,laIK úia;r lrkak'

² Tnf.a fidhd .ekSu mka;shg bÈßm;a lsÍug iQodkï jkak'

² iqÿiq wkql%uhlg úIh lreKq úia;drKh lrkak'

úIh lreKq meyeÈ,s lr §ug w;aje,la (
Yaajik mDIaG i;= ,laIK

² Yajik mDIaGhla hkq mßirh iu`. jdhq yqjudre jk m%foaYh f,i myod

fokak'

² fN!;sl l%shdj,shla jk úirKh u.ska ish¨u i;=kaf.a jdhq yqjudrej isÿjk

nj i|yka lrkak'
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²  ld¾hlaIu Yajik mDIaGhla i;=j my; i|yka ,laIK oelsh yel'

² jdhq yqjudre ùu i|yd th f;;a yd mdr.uH úh hq;= h'

² ld¾hlaIu úirKh i|yd ;=kS mDIaGhla úh hq;=h'

² i;=kaf.a wjYH;d wkqj úYd, jdhq mßudjla yqjudreùug ;rï tu mDIaGh

i;=j úYd, j¾. M,hla ;sìh hq;= h'

² fyd| reêr iemhqula ;sìh hq;=h'

úirKh iy mDIaG mßud wkqmd;h (

² Yajik jdhq yqjudrej úirKh u.ska isÿ fõ' l=vd i;=kaf.a Yla;s wjYH;dj

b;d wvq ksid;a" Tjqka b;d ir, Ôùka ksid;a" foay wdjrKh yryd isÿjk

úirKh m%udKj;a fõ'

² úYd, i;=kaf.a ixlS¾K;dj fukau Yla;s wjYH;dj o b;d wêlh' tu wjYH;d

iemhSu i|yd fuh m%udKj;a fkdfõ'

² mDIaG - mßud wkqmd;h wvq ùfï § jdhq yqjudrej i|yd mDIaÁh j¾. M,h

m%udKj;a úh hq;=h' tu ksid úYd, mDIaÁh j¾. M,hla iys;j Yajik jHqy

j¾Okh úh'

² i;=kaf.a  Yajik jHQy

² foaydjrKh   kso ( .evú,d" me;,s mKqjd

² ndysr c,laf,dau   kso ( fmd,slSgd mkqjka (Arenecola), biaf.ähka"

i,ukaordjka

² wNHka;r c,laf,dau kso ( wiaÓl uiqka" fmdlsßiaika

² Yajdikd,   kso ( lDóka" yel/,a,ka" m;a;Ehka

² m;a fmkye,s   kso ( ul=`Mjka" f.dakqiaika

² fmkye,s   kso ( laIsrmdhska ^ñksid&" Wr.hka" mlaISska



67

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 5'1'0 ( i;=kaf.a oelsh yels jdhq yqjudre l%shdj,sh wkafõIKh
lrhs'

ksmqK;d uÜgu 5'1'2 ( ñksidf.a Yajik moaO;sfha jHqyh tys lD;Hj,g olajk
iïnkaO;d wkdjrKh lrhs'

ld,Éfþo ixLHdj ( 06 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha oS YsIHhd ;

²  udkj Yajik moaO;sfha o< jHqyh meyeÈ,s lrhs'

² fmkye,s jd;k hdka;%Kh úia;r lrhs'

² fmkye,s mßudj iy Yajik pl%h meyeÈ,s lrhs'

² reêrh yd jd;h w;r;a" reêrh yd mgl w;r;a jdhq yqjudrej meyeÈ,s lrhs'

² ñksidf.a Yajik hdukh úia;r lrhs'

² udkj Yajik moaO;sh wdY%s; wdndO i|yka lrhs'

fhdað; bf.kqï - b.ekaùï l%shdj,shfhdað; bf.kqï - b.ekaùï l%shdj,shfhdað; bf.kqï - b.ekaùï l%shdj,shfhdað; bf.kqï - b.ekaùï l%shdj,shfhdað; bf.kqï - b.ekaùï l%shdj,sh ( ( ( ( (

² § we;s wdlD;s" ixrlaIs; kso¾Yk" rEm igyka" icSùlrKh fyda úoHq;a udOH

Ndú;d lr udkj Yajik moaO;sfha jHqyh yd l%shdldÍ;ajh w;r we;s iïnkaO;dj

u;= lrñka idlÉPdjla fufyhjkak'

^m%dfhda.sl l%shdldrlula f,i lsÍug &

² my; i|yka udkj Yajik moaO;sfha wdndO ms<sn| lreKq tl;= lsÍug isiqka

Wkkaÿ lrjkak'

² ÿï mdkfha n,mEï

² ¥ú,s wxY=j, n,mEï

²  is,sfldaisia iy weianeiafgdaisia

² Yajik iS>%;dj yd kdä iS>%;dj u; jHdhduj, n,mEu ksÍlaIKh lr jd¾;d

lsÍug isiqkag bv i,iajkak'

² isiq wkdjrK bÈßm;a lsÍug Tjqka iQodkï lrjkak'

² úIh lreKq wdjrKh jk mßÈ iqÿiq wkqms<sfj,lg úia;drKh lrkak'

úIh lreKq meyeÈ,s lr .ekSug w;aje,la (
²   udkj Yajik moaO;sfha o< jHqyh

² o< jHqyh yd msysàu

th kdia újr" kdia l=àrh" .%iksldj" iajrd,h" Yajdi kd,h" Yajdi kd,sld"

wkq Yajdikd,sld" .¾; l=àr ^fmkye,s& j,ska iukaú;h'

² by; jHqyhkaf.a jHqyhg wod< j l%shdldÍ;ajh o meyeÈ,s l< hq;=h'

² Yajik ud¾.fha ì;a;s jHdc mlaIauOr ia:ïNsl wmsÉPo ffi, iy i%dùh

l,ia ffi,j,ska wdia;rKh ù we;' ^ldáf,ac iajrd,h" Yajdikd,h yd

Yajdi kd,sldj, wvx.= nj&
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²  fmkye,s jd;kfha hka;%Kh
² rEm igyka Ndú;fhka fmkye,s jd;kh lsÍfï hka;%Kh meyeÈ,s l< hq;=h'

² wdYajdifha § yd m%dYajdifha § wka;¾ m¾Y+l fmaYsj, yd uyd m%dÖrfha l%shdj

meyeÈ,s l< hq;=h'

² Yajik pl%h yd Yajik jdhq mßud

² reêrh iy jd;h w;r jdhq yqjudrej - Tlaiscka Yaf,aIau,fha Èh ù .¾;j,

;=kS wmsÉPoh yd reêr flaYkd,sld wka;YaPoh yryd úirKh fõ' th m%:ufhka

reêr ma,diauh ;=,g f.dia ysfud.af,dîka iu`. iïnkaO ù Tlaisysfud.af,dîka

idohs'

² reêrh iy mgl w;r jdhq yqjudrej meyeÈ,s lrkak'

² ñksidf.a Yajik hdukh - th ridhksl m%;s.%dyl iy fud<fha iqIqïkd

YS¾Ilfha msysá YAjik md,l uOHia:dkh u.ska hdukh jk nj meyeÈ,s l<

 hq;= h'

² udkj Yajik moaO;sh yd iïnkaO wdndO

² ÿï îfuka Yajik moaO;sfhys ukd l%shdldÍ;ajhg we;sjk n,mEï

ÿïîu fya;=fjka  fmkye,s ms<sld" fn%dkalhsáia wd§ frda. je<f|k w;r

t u`.ska"  fkdfhla frda. yd wdndO iE§fï  m%jK;d wdÈh  o wjidkfha

urKh o we;s úh yel' ta wkqj my; i|yka lreKq biau;= l< hq;= h'

i' is.rÜ ÿu fya;=fjka l,ia ffi, u.ska Yaf,aIau, Y%djh W;af;ackh fõ'

Yajik  ud¾.fha  mlaIau  l%shdj,sh weKysàfuka Yaf,aIau, tl;= ùu

t u`.ska Yajdikd, bosóu jeks ixl+,;d fyda fn%dkalhsáia wdÈh we;s úh

yel' tu ksid Yajikfha oS wmyiq;d we;s úh yel'

ii' mlaIauj, l%shdj weKysàu fya;=fjka fmkye,sj, ¥ú,s wxY= tl;= fõ' tu

ksid  fmkye,s  mglj, NlaIl  ffi, m%udKh wêl fõ'  tu NlaIl

ffi,j,ska wêl m%udKhla cdrl tkaihsu Y%djh ùu ksid .¾; mgl

ydks jk w;r jdhq yqjudrej i|yd we;s m%foaYh wvq ù hhs'

iii' is.rÜ ÿfuys CO jdhqj wvx.= jk w;r th reêrhg Wrd .kS' th wm%;sj¾;H

f,i ysfud.af,dîka iu`. nef|k^ia:dhS& w;r tu`.ska Tlaisysfud.af,dîka

m%udKh wvq ù hhs' tu ksid reërh u.ska Tlaiscka mßjykh wvqfõ'

iv' is.rÜ ÿfuys wvx.= jk ksfldàka" yDo iamkaok fõ.h ;djld,slj jeä

lrk  w;r m¾hka; reêr flaYkd,sld ixl+pkhg o fya;= fõ'  t u`.ska

reêr mSvkh ;djld,slj jeä fõ'

v' È.= l,la ;siafia is.rÜ ÿug wkdjrKh ùfuka Yajdikd,j, wmsÉPo

ffi,j, wêl .=Kkh ùula oelsh yel' tu.ska widudkH ffi, f.dkq

we;s jk w;r bka ms<sld ;;a;ajhkag u. mEfoa' tu m%foaYj,ska ffi,

.e,ù .shfyd;a" fmkye,s yd wfkl=;a wjhjj,g o ms<sld ;¾ck we;s

úh yel' ÿï fkdfndkakka yg o is.rÜ ÿu wd>%dKfhka fuu ;;a;ajj,

n,mEï we;súh yel'
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² È.= ld,hla ;siafia is,sld yd weianeiafgdaia wxY=j,g ksrdjrKhùfuka we;sjk

  jD;a;Suh wdndO'

² ¥ú,s yd úI iys; ÿï we;s lrk /lshdj, § fmr mfriaiu i|yd wjYH;dj

is,sfldiSia

is,sld ixfhda. wvx.= ¥ú,sj,g È.= l,la ;siafia ksrdjrKh ùfuka fuu

;;a;ajh we;s úh yel' by< wjodkula iys; l¾udka; f,i"

1' .%ekhsÜ" l`M.,a je,s.,a m;,a

2' .,a w`.=re" rka" áka" ;U wdlr iy m;,a

3' je,s iy fmof¾re l¾udka; ̂ stone masonry and sand blasting&

4' ùÿre iy ueá l¾udka; oelaúh yel'

is,sld wxY= wdYajdi l< úg .¾; ;=< tl;= fõ' fuu wxY= uyd NlaIdKq u`.ska

NlaIKh lrhs'  ñka iuyrla .¾; ;=<ska msgù wkqYajdikd,sld wdY%s; iïnkaOl

mgl yd maÆrdjg wdikak reêr flaYkd,sldj,g meñfKa'  l%u l%ufhka

;ka;=uh j¾Okhla we;sù" wjidkfha oS reêr flaYkd,sld yd Yajik

wkqYajdikd,sld úkdY lrhs'  fmky`M mgl l%ufhka úkdYùu ksid mqmaMqiSh

wOHd;;sh yd yDo l%shdldß;ajh wvd,ùu isÿ úh yel'

weianeiafgdia u`.ska we;sjk frda. - weianeiafgdaisia

weianeiafgdaia ksIamdok wdYs%; /lshd lrkakka yd tajd Ndú; lrkakka yg

fuu frda.h iE§fï wjodkula we;'

weianeiafgdia wxY+ fl¢;s iys; ¥ú,s wdYajdi lsÍfuka fuu wdndO we;s úh

yel' fuu wxY= úYd,;ajfhka jeä jqjo" wkqYajdikd,sld iy .¾; uÜgu

olajd úksúo hd yel' .¾; ;=, tla/ia jk uyd NlaIdKq ffi, u.ska l=vd

fl¢;s NlaIKh lrkq ,nhs' kuq;a ;rula úYd, fl¢;s" uyd NlaIdKq ffi,"

fm%daàkuh øjH yd hlv ixÑ;j,ska jg lrkq ,nhs'  úYd, fl¢;s NlaIKh

lr .kq ,enQ uyd NlaIdKq ffi, .¾;j,ska msg ù wkqYajdikd,sld iy

reêrkd, jgd tla /ia ùfuka ;ka;=uh mgl j¾Okh W;af;ackh úh yel'

fuu fya;= ksid" fmkye,s mgl iS>%fhka ydhkh ùu"  yd mqmaMqiSh wOHd;;sh

we;s lrhs'

² m%dfhda.sl mÍlaIK (

²  wdlD;s iy rEmigyka Ndú;fhka ñksia Yajik moaO;sh wOHhkh lsÍu

yd jHdhdu u.ska Yajik fõ.h yd kdä fõ.hg we;s n,mEu ksÍlaIKh

lsÍu'
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tallh 6 - mßjykh

ksmqK;dj 6'1'0 ( Ôùka ;=< isÿjk øjH mßjykh yd iïnkaO l%shdj,s

úuid n,hs'

ksmqK;d uÜgu 6'1'1 ( Ydl ;=< c,h yd LKsc mßjykh i|yd wod< ixl,am yd

l%shdj,s ms<sn| úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 08 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd;

²  Ydlj, øjH mßjykfha wjYH;dj meyeÈ,s lrhs'

² Ydl foayfha ffi, ;=<ska yd w;ßka c,h yd Lksc mßjykh jk ud¾. úia;r

lrhs'

² Ydlj, c,h yd Lksc mßjykh mokï ù we;s ixl,am yd uQ,O¾u úia;drKh

lrhs'

² Ydlj, c,h yd Lksc Wvql=re ikakhkh meyeÈ,s lrhs'

² ffi,j, ødjHh úNjh yd c, úNjh ks¾Kh lsÍug mÍlaIK fufyhjhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

²  Ydlj, øjH mßjykh ms<sn| fmr oekqu úuikak'

² úúO iïm;a ̂ uqøs; yd bf,lafg%dksl& weiqfrka Ydlj, c,h yd Lksc mßjykh

ms<sn| f;dr;=re tl;= lsÍug isiqka Èß .kajkak'

² .e,Sï igyka iy rEm igyka wdOdrfhka isiq wkdjrK bÈßm;a lsÍug iQodkï

lrjkak'

² iqÿiq wkql%uhlg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² mßjykfha wjYH;dj

² c,h yd Lksc ffY,u ;=<ska by<g mßjykh flf¾'

² ødjHh iSks iy fyda¾fudak maf,dahu ;=<ska mßjykh flf¾'

² c,h yd ødjHh mßjykh jk l%u

² mg, yryd c,h mßjykhg mokï jk uQ,sl uQ,O¾u" úirKh" ksmdkh"

wdi%e;sh" ialkaO m%jdyh hk ixisoaê yd c, úNj ixl,amh

² my; oelafjk c,h mßjykh jk l%u úia;r lrkak'

² jdIamSNjkh WodyrK jYfhka .ksñka úirKh
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² ødjK folla wdka;r mdr.uH mg,hlska (Differentially Permeable Membrane)

fjka ù we;s úg ta yryd ødjHh wKqj,g muKla .uka lsÍug bv fkd

foñka c, wKqj,g muKla .uka lsÍug bv fok úirKfha úfYaI wdldrhla

f,i wdi%e;sh

² fm%daàk" ta.d¾"  jeks c,ldó øjHj,g c,h wêfYdaKh ùu f,i

ksmdkh

² .=re;ajh fyda mSvk wkql%uKh Tiafia c,h yd ødjHh iuQy jYfhka ̂ ;ks

wKq wdldrfhka fkdfõ& mßjykh ùu ialkaO m%jdyh f,i

² c, úNj ixl,amh

² c,h iys; ´kEu moaO;shlg c, úNjhla we;' c, úNjh mSvkh" Èheù

we;s ødjHh" c,ldó øjHh wd§ idOl u; n,mdk c, wKqj, pd,l

Yla;sh yd iïnkaO jQjls'

² c, úNjh       u.ska wxlkh flfrk mSvk tallj,ska-jdhqf.da, ^atm&

meial,a (Pa)" fu.d meial,a (MPa) ukskq ,nkakls'

² ixY=oaO c,fha Wmßu c, úNjhla mj;S'

² wNsu; mßÈ jdhqf.da, mSvkh hgf;a ixY=oaO c,fha c, úNjh Y=kH hehs

ie,fla'

² c,fha ødjHh Èhe jQ úg c, úNjh wvq ù RK w.hla .kS'

² tneúka iajdNdúl j mj;sk fndfyda c,Sh moaO;sj, c, úNjh RK

w.hla .kS'

² ødjHh idkaøKh l%ufhka jeä jk úg c, úNjh Bg wkqrEm j wvq fõ'

² t uksid moaO;shl c, úNjh tys ødjHh idkaøKhg m%;sf,dau j iudkqmd;sl

fõ'

² ødjHh idkaøKh u.ska we;sjk  c, úNj ixrplh" ødjHh

úNjh f,i ye¢kafjk w;r th  f,i wxlkh flf¾'

² mSvkh jeä lrk úg c, wKqj, pd,l Yla;sh o jeä flfrñka ta wkqj

moaO;sfha c, úNjh o jeä flf¾'

² tneúka moaO;sfha c, úNjh mSvkhg wkqf,dau j iudkqmd;sl fõ'

² mSvkh u.ska we;sjk c, úNj ixrplh mSvk úNjh f,i

   kï flfrk w;r  f,i wxlkh flf¾'

² iEu úg u c,h .uka lrkafka c, úNjh jeä moaO;shl isg c, úNjh

wvq moaO;shlg hs'



72

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

² ffi,hl c, úNjh

² ffi,hla c,h iys; moaO;shla jk neúka Bg c, úNjhla we;'

² m%dlama,diagh ^ffi, mg,h" m%dlama,diauh yd ßla;lh hk ish,a,&

ødjHh yd c,ldó øjH wvx.= c,Sh moaO;shls' tu ksid Bg ødjHh úNjhla

we;' th iDK w.hla .kakd w;r  hkqfjka wxlkh flf¾'

² ffi,h Y+k ;;a;ajfha mj;S kï" m%dlama,diagfhka ffi, ì;a;sh fj;

Y+k;d mSvkh (Turgor Pressure) (TP) kï jQ mSvkhla we;s flf¾' túg

ffi, ì;a;sfhka m%dlama,diagh fj; Bg iudk yd m%;súreoaO j ì;= mSvkh

(Wall Pressure) (WP) ls%hd lrhs' tneúka ffi,h ;=< we;s moaO;sh jeä

mSvkhla hgf;a mj;S' fu u.ska c, úNjh jeä lsÍug fya;= fõ' fuu c,

úNj ixrplh mSvk úNjh kï jk w;r f,i wxlkh flf¾'

² fï ksid ffi,fha c, úNjh  my; § we;s iólrKfhka ksrEmKh

flf¾'

² ßla;lhla iys; ffi,hlg c,h we;=¿ ùu" Y+k;dj iy úY+k;dj

² c, úNjh wdYs%;j iudNsidrl" Wmß wNsidrl" WmdNsidrl ødjK úia;r

lrkak'

² c,h ;=< § iy WmdNsidrl" Wmrs wNsidrl ødjKhla ;=< § ffi,hl

ødjHh úNjh" mSvk úNjh yd c, úNjh fjkia jk wdldrh idlÉPd

lrkak'

² c, úNj wkql%uKh Tiafia c,h ffi,h ;=<g yd bka msg;g .uka lrhs'

mgl ødjK ;=< .s,a jQ úg fuh isÿ fõ'

² Y+k;dj yd úY+k;dj isÿ jk wdldrh;a" wdrïNl úY+k;d ixl,amh;a"

meyeÈ,s lrkak'

² Y+k;dj fyda ffi,hla Y+k ùu Bg c,h wjfYdaIKh ùu fya;= fldg

f.k Ok mSvk úNjhla we;sùu u.ska isÿ fõ' ßla;l ;=< we;s mSvkh

u.ska ffi, ma,diauh  ffi, ì;a;sh fj; mSvkhla we;s lrhs' hï ;rulg

m%;Hdia: jQ ffi, ì;a;sh wefoñka ffi,fha mßudj jeä fõ'

² úY+k;dj hkq" ffi,fhka c,h msgùu fya;= fldg f.k ffi, ma,diauh

   ffi, ì;a;sfhka bj; we;=<g ixfldapkh ùuhs'

² Ydl ffi,hl m%Odk c, ixÑ;h ßla;lhhs'

² Rhoeohá wmsp¾óh isú wKaùlaIfhka ksÍlaIKh lrñka úY+k;dj wdo¾Ykh

lsÍu'

² ffi, Y+k fyda úY+k fyda fkdjk wjia:djla f,i wdrïNl úY+k;dj

f,i ye¢kafõ' fuh úY=kùu wdrïN jk wjia:dj hs'

² mglj, § yd ødjKj, § ffi, ;=<g yd msg;g c,h .uka lsÍu meyeÈ,s

lsÍu
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² Ydl uq,l jHqyh

² talîcm;S% iy oaúîcm;S% Ydl uq,aj, m%d:ñl jHqyh úia;r lsÍu'

² Ydl uq,a ;=<ska c,h mßjykh

² mdxY= ødjKfha c, úNjh uqf,a ffi,j, c, úNjhg jvd jeä jQ úg

uq,g c,h Wrd.kq ,nhs' uqf,a fi,shqf,daia ffi, ì;a;s iy ffi,dka;r

wjldY c,hg yd ødjHhj,g mQ¾K mdr.uH fõ' iqfnßN=; yd ,s.akSN+;

ffi, ì;a;s c,hg mdr.uH fkdfõ' ndyslfha isg ffY,u olajd c,h yd

ødjHh u;= oelafjk ud¾. Tiafia .uka lrhs'

²  wefmdma,diag

²   isïma,diag

²  ßla;l ud¾.h

² Ydlh ;=< c, mßjykh

² c,h yd ødjHh .uka lrk wefmdma,diag" isïma,diag iy ßla;l ud¾. ms<sn|

ixl,amh my; oelafjk mßÈ myod Èh yels h'

1 wefmdma,diagh hkq" c,h yd ødjHhj,g ksoyfia .uka l< yels ffi,

ì;a;s iy ffi,dka;r wjldYj,ska ieÿï ,;a moaO;shhs' ffY,ufha ñh.sh

ffi,j, l=yr o wh;a fõ' wka;#Yap¾ufha iqfnß N+; leiamd¾ má c,hg

wmdr.uH jk w;r tu.ska uqf,ys ndyslfha wefmdma,diagh yd ikd,

is,skavrfha wefmdma,diagh fjka lrkq ,nhs'

2 isïma,diagh hkq" uq¿ Ydlh mqrdu wka;¾ iïnkaO ù we;s ffi, ma,diaóh

cd,hhs' ffi, ì;a;sfha isÿre yryd hdno ffi,j, ffi, ma,diau hd

lrk ma,diau nkaO u.ska fuh ks¾ñ;h' tla ffi,hl ma,diau mg,h

yryd ffi, ma,diaghg we;=¿ jk c,h c, úNj wkql%uKh Tiafia

isïm,diagfha  wfklaffi,j,g .uka l< yels h'

3 Ydl ffi,j, ßla;l c,h úYd, f,i .nvd lr ;nk tajd fõ' tneúka

hdno ffi,j, ßla;lfhka ßla;lhg c, úNj wkql%uKh Tiafia

isïm,diajfha  c,h  .uka lrhs' ßla;lfhka ßla;lhg c,h .uka lrk

úg tla ffi,hl ;dkma,diagh" ffi, ma,diauh" ma,diau mg,h yd ffi,

ì;a;sh miq  lrñka fojk ffi,fha ffi, ì;a;sh" ma,diau mg,h" ffi,

ma,diauh yd ;dkma,diagh miqlr hd hq;= fõ' fï ksid ßla;l ud¾.fha §

uqyqK Èh hq;= m%;sfrdaOh jeä h'
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² wka;Yap¾ufha leiamd¾ má u.ska wefmdma,diag ud¾.h wjysr lrhs' ta ksid

wka;Yap¾uh yryd .uka l< hq;= jkafka isïma,diag ud¾.fhks' tys § Lksc

jrK wjfYdaIKhg Ndck fõ' Ydlj,g wjYH Lksc muKla wjfYdaIKh

lr .kq ,nhs'

² Ydlh ;=< c,h yd Lksc Wvql=re ikakhkh

² ffY,u ;=<ska c,h yd Lksc mßjykh i|yd mokï jQ uQ,O¾u jYfhka

mdxY= ødjKfha isg Ydlh ;=<ska jdhqf.da,h olajd c, úNj wkql%uKh"

c,fha wêl ixila;s iy wdila;s n, yd W;aiafõok pQIKh .; yels h'

² ixila;s - wdila;s - wd;;sjdoh

² ffY,u ;=<ska c,h yd ødjHh ialkaO m%jdyh

² m%dfhda.sl mÍlaIK (

²  ynr, m;% jDka;j,$ w¾;dm,a wdlkaO ;Srej, c, úNjh ks¾Kh lsÍu'

² Rhoeo  wmsp¾óh isúj, ødjH úNjh ks¾Kh lsÍu'
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ksmqK;dj 6'1'0 ( Ôùka ;=< isÿjk øjH mßjykh yd iïnkaO l%shdj,s
úuid n,hs'

ksmqK;d uÜgu 6'1'2 ( Ydlj, jdhq yqjudrej isÿjk wdldrh úuid n,hs'

ld,Éfþo ixLHdj ( 01 hs'

bf.kqï M, (
fuu ls%hdldrlï wjidkfha § YsIHhd (

²  m;%j, jHqyh úia;r lrhs'

² mQáldj, jHqyh tys lD;Hhg olajk iïnkaO;d olajhs'

² mQáld yd jd isÿre yryd jdhq yqjudrej isÿ jk wdldrh úia;r lrhs'

² mQáld iy jd isÿrej, jHqyh wKaùlaIfhka ksÍlaIKh lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² isiqkg mQáldj, iy jd isÿrej, jHqyh wKaùlaIh ;=<ska iy$fyda fjk;a

wod< iïm;a ^uqøs; fyda bf,lafg%dksl& weiqfrka ksÍlaIKh lsÍug wjia:dj

Wodlr fokak'

² wod< iïm;a ̂ uqøs; fyda bf,lafg%dksl& Ndú;fhka mQáldj, jHqyh iy lD;Hh

ms<sn| f;dr;=re /ia lsÍug Wmfoia fokak'

² isiq wkdjrK bÈßm;a lsÍug Tjqka iQodkï lrjkak'

² wod< wkql%uh Tiafia úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

 ² m%Odk jdhq yqjudre mDIaGh f,i Ydlm;%

² Ydl m;%j, jHQyh

² mQáldj, jHqyh yd lD;Hh

² oaúîcm;S% yd ;DK Ydlj, ^uOH Ydl& m;%j, yrialv wkafõIKh lsÍu

² yevh" úfYaI jHqy" ffi, ì;a;sj, >kùï rgd yd md,l ffi,j, yß;,j

mej;Su

² jDlaldldr yd vïfn,a yeve;s md,l ffi,j, jHqyh úoyd oelaùu

² mQáld yd jd isÿre u.ska flfrk jdhq yqjudrej

² ojfia úúO ld,j, § mQáld újr ùu yd jeiSu md,l ffi,j, Y+k;d

fjkia ùu ksid isÿ ùu

² md,l ffi,j, c, úNjfha isÿ jk laIKsl fjkiaùï fya;=fjka hdno

wmsp¾óh ffi,j,ska c,h Wrd .ekSu fyda hdno ffi,j,g c,h msg lsÍu

² wdf,dalh we;súg md,l ffi,j, ødjHh úNjh wvqùu" m%NdixYaf,aIKh"

msIag-iSks mßj¾;kh yd K+ whk iHkaoh hkd § hka;%K lsysmhlska meyeÈ,s

l< yels ùu
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ksmqK;dj 6'1'0 ( Ôùka ;=< isÿjk øjH mßjykh yd iïnkaO l%shdj,s

úuid n,hs'

ksmqK;d uÜgu 6'1'3 ( Ydl ;=<ska c,h bj;aùfï l%shdj,sh úuid n,hs'

ld,Éfþo ixLHdj ( 03 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd;

²  W;aiafõokh isÿjk ud¾.h úia;r lrhs'

² W;aiafõokh flfrys n,mdk idOl ,ehsia;=.; lrhs'

² W;aiafõokh wju lsÍug Ydl olajk wkqj¾;k úia;r lrhs'

² uQ, mSvkh yg.kakd wdldrh;a" th ìxÿohg olajk n,mEu;a" ms<sn| úia;drKh

lrhs'

² W;aiafõokfha yd ìxÿofha idfmalaI jdis wjdis ii|hs'

² úúO mdßißl ;;a;aj hgf;a m;% yd m%frday  uÕska W;aiafõok YS>%;d ks¾Kh

lsÍug mÍlaIK ie,eiqï lr fufyhjhs'

fhdacs; bf.kqï-b.ekaùï ls%hdj,sh (

² W;aiafõokh yd ìxÿoh ms<sn| wod< iïm;a ^uqøs; yd bf,lafg%dksl& isiqkag

imhd fokak'

² W;aiafõokh yd ìxÿoh ms<sn| j úoHd.drfha yd lafIa;%fha isÿl< yels mÍlaIK

yd ksÍlaIK lsÍug yd jd¾;d ;eîug myiqlï i,iajkak'

² f;dr;=re tl;= lr bÈßm;a lsÍulg iQodkï jk f,i isiqkg Wmfoia fokak'

² isiq wkdjrK bÈßm;a lsÍug isiqka fufyhjkak'

² wod< mßÈ úIh wkql%uhlg wkqj úia;drKhl fhfokak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² W;aiafõokh

² W;aiafõok ud¾.h

²  W;aiafõokh hkq m%Odk jYfhka u mQáld ;=<ska yd hï muKlg jd isÿre

yd WÉp¾ufhka o Ydlfhka c,h jdIam f,i msgùuhs'  mQáld W;aiafõokh

ms<sn| my; lreKq u;= lr olajkak'  f;;a ffi, ì;a;sj,ska c,h

jdIamSNjkh jk úg ta wjg c,jdIam >k;ajh jeä fõ'  iEu mQáldjl u

c, jdIam ljp we;s w;r" fï ;=<ska c, jdIam úirKh isÿ fõ'  ksi,

jd;fha § fuu c,jdIam ljp w;smsys; ùfuka m;%h wjg ;=kS c, jdIam

ia:rhla we;s fõ'  fuu c,jdIam ia;rfha >Klu m;% mDIaGfha iajNdjh

u; r\ mj;S'

² .,d hk jd;fha § fuu c, jdIam ia;rh ialkaO m%jdyh uÕska bj;a

flf¾'
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² W;aiafõok YS>%;dj flfrys n,mdk idOl

²  wd¾ø;dj" iq<Õ" WIaK;ajh" wdf,dalh" mfia we;s m%fhdacH c,h m%udKh iy

CO
2
idkaøKh jeks ndysr idOl;a" mQáld ixLHdj yd jHdma;sh" m;% wNHka;r

   jHqyh iy Ydlfha wvx.= c,h m%udKh jeks wNHka;r idOl;a" W;aiafõok

YS>%;dj flfrys n,mdk wdldrh meyeÈ,s lrkak'

²  W;aiafõokh wju lr .ekSug Ydl olajk úlrK'

² uQ, mSvkh yd ìxÿoh

²  ìxÿoh yd uQ, mSvkh meyeÈ,s lrkak'  iuyr wldIaÁh Ydlj, uQ, mSvkh

   ls%hd;aul jk wjia:dj, § c, ýøj,ska øj c,h jEiafia'  c, ýø yd uQ,

   mSvkh ksÍlaIKh lsÍug fhduq lrkak'

² m%dfhda.sl mÍlaIK (

²  Ydl m;% yd m%frdayj, W;aiafõok YS>%;dj ks¾Kh lsÍu'
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ksmqK;dj 6'1'0 ( Ôùka ;=< isÿjk øjH mßjykh yd iïnkaO l%shdj,s

úuid n,hs'

ksmqK;d uÜgu 6'1'4 ( Ydl ;=< wdydr mßixl%uKh flfrys odhl jk ls%hdj,s

úuid n,hs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd;

²  maf,dahï mglfha jHqyh úia;r lrhs'

²  maf,dahï mglfha jHqyh t uÕska bgq flfrk lD;Hhg olajk iïnkaOh

olajhs'

²  Ydl foayh ;=< wdydr mßixl%uKhg odhl jk ls%hdj,s ms<sn| úia;drKh

lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² mßixl%uKh yd iïnkaO wod< iïm;a ̂uqøs; yd bf,lafg%dksl& isiqkg imhkak'

² mßixl%uKh yd iïnkaO j isÿ lrk ,o fmd;= j<¨ bj;a lsÍfï mÍlaIK yd

l=ä;a;ka fhdod f.k isÿ lrk ,o mÍlaIK ms<sn| idys;H úu¾Ykhla weiqfrka

f;dr;=re tl;= lsÍug isiqka fhdojkak'

² lf|a Èlalv yd yrialv ksÍlaIKfhka maf,dahï mglfha jHqyh wOHhkh

lsÍug i,iajkak'

² isiq wkdjrK bÈßm;a lsÍug isiqkag Wmfoia fokak'

²  wod< wkql%uhlg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² maf,dahu mßixl%uKh

² maf,dahï mßixl%uKfha jeo.;a lreKq

ldnksl wdydr Ydl wjhj w;r mßjykh lsÍug ueÈy;a jkafka maf,dahu

mglh nj myokak'  m%Odk jYfhka  mßjykh jk ldnksl øjHh

m%NdixYaf,aIK M, mßj¾;kfhka iEÿKq iqlafrdaia jk w;r ixÑ; wjhj

yd j¾Ok uOHia:dk fj; mßjykh flf¾'   fjk;a ldfndyhsfâ%g yd

ii|k úg iqlafrdaia jvd;a ødjH yd ksIalS%h ixfhda.hla jk neúka th

mßjykh i|yd jvd;a iqÿiq h' flfia jqj o maf,dahu uÕska fjk;a ldnksl

wdydr jk weuhsfkda wï," úgñk" j¾Ol øjH" Ydlj,g fhdok ,o

ridhk øjH o K+, fmdiafmaÜ jeks wldnksl whk wdÈh o mßjykh

flf¾'

² Ydl lf|a yria lvl oelafjk mßÈ maf,dahufha jHqyh yd iïnkaO

wKaùlaISh ksßlaIKh
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² úúO ffi, y÷kd .ekSu - fmfkar k,  tall" iypr ffi," maf,dhóh uDÿ

ia:r yd maf,dahóh ;ka;= - tajdfha lD;H meyeÈ,s lrkak'

² maf,dahï mglh

maf,dahï mglfha jHqyh

² fmfkar k, tallhl iy iypr ffi,hl iQlaIau jHqyh oelaùug bf,lafg%dak

wKaùlaISh PdhdrEmhl w¢k ,o rEmhla'

² maf,dahu ;=<ska ldnksl wdydr mßixl%uKh ùfï hka;%Kh

² my; lreKq we;=<;a jk mßÈ maf,dahï mßixl%uKfha jeo.;a wxY meyeÈ,s

lrkak'

² úúO wjia:dj, § fo ÈYdjg u mßjykh úh yels ùu

² mßixl%uKh jk øjH m%udKh iy mßjyk fõ.h b;d wêl ùu

² iuyr Ydlj, mßjykh jk ÿr o wêl ùu

² rd ,nd .ekSu i|yd fmd,a u,a ;e,Su jeks wjia:d WodyrK jYfhka

.ksñka mßjykh øjiaÓ;sl mSvkhla hgf;a isÿ ùu

² my; oelafjk lreKq biau;= lrñka maf,dahï mßjykh meyeÈ,s lrkak'

² mßixl%uKh wdrïN flfrk mglh m%Njh f,i o" wjidk flfrk

mglh wmdhkh f,i o ye¢kafjk nj

² iqlafrdaia fyda wfkl=;a øjH mßj¾;l ffi, kï jQ úlrKh jQ iypr

ffi,  uÕska  fmfkar k< fj; il%sh f,i mßjD;a;sh Yla;sh jeh lrñka

idkaøK wkql%uKhg úreoaO ÈYdjg Y%djh lsÍu - maf,dahï ner lsÍu

(Phloem loading).

² maf,dahï ner lsÍfï m%;sM, jYfhka fmfkar k<fha ødjHh úNjh jeäùu

iy ta uÕska fmfkar k<fha c, úNjh wvq ùu'  fï iuÕ hdno ffY,ufhka

c,h fmfkar k<h fj; we;=`M fjñka th ;=< wêl øjiaÓ;sl mSvkhla

yg .ekSu

² mSvk úNj wkql%uKhla Tiafia m%Njfha isg wmdhkh olajd ialkaO m%jdyhla

ls%hd;aul fõ'

² wmdhkfha § maf,dahï yr lsÍu (Phloem unloading) kï jQ ilS%h ls%hdj,shlska

øjH mgl fj;g bj;a flfrk w;r" t uÕska fmfkar k<fha ødjH

úNjh wvq ù" c, úNjh jeä ù" fmfkar k<fha isg ffY,u fj; c,h

.uka lsÍu
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ksmqK;dj 6'1'0 ( Ôùka ;=< isÿjk øjH mßjykh yd iïnkaO l%shdj,s
úuid n,hs'

ksmqK;d uÜgu 6'1'5 ( i;=ka f.a ixirK moaO;sj, ixúOdkh  úuid n,hs'

ld,Éfþo ixLHdj ( 02hs'

bf.kqï M, (

fuu ls%hdldrlu wjidkfha § YsIHhd (

²  újD; yd ixjD; ixirK moaO;s ms<sn| úia;drKh lrhs'

²  tal iy oaú;aj ixirKh ms<s| úia;r lrhs'

²  oaú;aj ixirKfha jeo.;a ,laIK úia;drKh lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² tal iy oaú;aj ixirKh meyeÈ,s lsÍug iqÿiq rEm igyka iy pdÜ igyka

Ndú; lrkak'

² ixirK moaO;s wdldr iy l%u ms<sn| f;dr;=re idys;H .fõIKhla uÕska

/ia lsÍug isiqkag Wmfoia fokak'

² tal iy oaú;aj ixirKh ms,sn| wod< iïm;a ̂ uqøs; iy bf,lafg%dksl& isiqkg

imhkak'

² isiq wkdjrK bÈßm;a lsÍug isiqkag Wmfoia fokak'

²  úIh wka;¾.;h wdjrKh jk mßÈ iqÿiq wkql%uhla wkqj úia;drKhl

fhfokak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² i;=ka f.a mßjyKfha wjYH;dj

² Tlaiscka yd fmdaIH øjH wjfYdaIKh flfrk uOHia:dkfha isg Ndú;

flfrk uOHia:dkh olajd mßjykh l< hq;= fõ' wmøjH" neyer flfrk

uOHia:dk lrd mßjykh l< hq;= fõ'  fjk;a  øjHo m%Njfha isg isref¾

úúO ia:dkj,g mßjykh l< hq;= h' i;a;aj foayfha ish¨ fldgia fj;g;a"

bka bj;g;a" øjH mßjykh l< hq;= nj wjOdrKh l< hq;= fõ'

² tal ffi,sl Ôùkaf.a Yla;s wjYH;dj yd øjH .uka l< hq;= ÿr wvq ksid

øjH mßjykh isÿ flfrkafka úirKh uÕsks'

² ixirK moaO;s uq,ska u oerE i;=ka jYfhka wefk,Svdjka .; yels ùu'

² i;=kaf.a m%Odk ixirK moaO;s

²  WodyrK iys; j újD; iy ixjD; ixirK moaO;s meyeÈ,s lrkak'

² WodyrK iys; j tal iy oaú;aj ixirK moaO;s meyeÈ,s lrkak'

² m%Odk ixirK moaO;s w;r we;s fjkialï i|yka l< hq;= fõ'
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ksmqK;dj 6'1'0 ( Ôùka ;=< isÿjk øjH mßjykh yd iïnkaO l%shdj,s
úuid n,hs'

ksmqK;dj uÜgu 6'1'6 ( ñksidf.a ixirK moaO;sfha jHqyh tys lD;Hj,g olajk
iïnkaO;d wkdjrKh lrhs'

ld,Éfþo ( 10 hs'

bf.kqï M, (

fuu ls%hdldrlu wjidkfha § YsIHhd (

²  reêr ixirK moaO;sh iy jid moaO;sh úia;r lrhs'

²  yDofha jHqyh iy lD;Hh meyeÈ,s lrhs'

²  yD;a pl%fha ,laIK úia;r lrhs'

²  úoahq;a lka;= f¾Ld igyka ú.%y lrhs'

² úia;dr mSvkh (diastolic pressure) iy wdl=xp mSvkh (systolic pressure)

meyeÈ,s lrhs'

² wOHd;;sh (hypertension) iy ukaod;;sh (hypotension) yD;a ikd, (cardiovascular)

frda.j,g ;=vq fok ;;a;aj jYfhka úia;r lrhs'

² lsÍgl ixirKh iy lsÍgl Ouks wjysr ùfuka we;sjk wdndê; ;;a;aj

myohs'

²  úm: Y,H l¾u" újD; yD;a Y,H l¾u iy yoj;a noaO lsÍï úia;r lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² ñksia reêr ixirK moaO;sh ms<sn| iïm;a ^uqøs; iy bf,lafg%dksl& isiqkg

imhkak'

² ñksia reêr ixirK moaO;sh iïnkaO idrdxYhla f.dv keÕSug isiqka fhduq

lrkak'

² úIh ikaOdrh we;=<;a bÈßm;a lsÍula i|yd isiqka iQodkï lrjkak'

²  úIh wka;¾.;h wdjrKh jk mßÈ iqÿiq wkql%uhla Tiafia úia;drKhl

fhfokak'

úIh lreKq meyeos,s lr oSug w;aje,la (

ñksia mßjyk moaO;sfha jHqyh yd lD;H

² ñksia reêr ixirK moaO;sh mDIaGjxYsl ixirK moaO;sfha uQ,sl ie,eiafuka

mßKduh jQjls'  th yDoh" reêr jdyskS yd reêrfhka iukaú; h'

² mDIaGjxYsl ixirK moaO;sfha uQ,sl ie,eiau ̂ WoÍh fmaYsuh yDoh" WoÍh uyd

Ouksfhka mek kÕsk md¾Yaúl Ouks jl% hq.,a yh iïnkaO ù iEfok uOH"

;ks mDIaÁh Ouksh'  isrer mqrd úúO m%foaY yd wjhjj,g reêrh fnodyefrkqfha

fuu mDIaÀh Ouksfhka yg.kakd Ouks u.sks&
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udkj reêr ixirK moaO;sh yd jid moaO;sh

reêr ixirK moaO;sh

² uQ,sl ie,eiafuka mDIaGjxYsl reêr ixirK moaO;sj, isÿ ù we;s fjkialï

² mDIaGjxYsl reêr ixirK moaO;sfhys uQ,sl ie,eiau rEm igykla uÕska

ksrEmKh l< hq;= w;r" th ixjD;" oaú;aj ixirK moaO;shla nj wjOdrKh

l< hq;= h'

² reêr ixirK moaO;shl uQ,sl ,dlaIKsl .;s.=K

²  ixirKh jk ;r,h - reêrh

²  fmdïmh - yDoh

²  reêr jdyskS

² reêr ixirK moaO;sh ;=< fuu ix>gl ixúOdkh ù we;af;a reêrh iy mgl

;r,h w;r øjH yqjudrej ld¾hlaIu f,i isÿ lr .ekSug hs'

² jid moaO;sh

² jid moaO;sh iukaú; ù we;af;a mfhda,i kd,sld" jid flaYkd,sld iy

jid .eá;sj,sks'

² wdikakfha mj;sk foayfha udxY fmaYs ixfldapkh uÕska fuu jdyskS

f;/mSfuka jid ;r,h fifuka .,d hhs'

² foayh mqrd úys § we;s jid jdyskS úYd, m%Kd, folla idohs' t kï ol=Kq

jid m%Kd,h iy Wria m%Kd,h hs'

² úYsIag iy úYsIag fkd jk m%;sYla;s m%;spdr oelaùug jid moaO;sh Woõ fõ'

² yDofha jHqyh iy lD;Hh

² rEm igyka weiqßka yDofha msysàu" jHqyh iy lD;Hh meyeÈ,s l< hq;= h'

² yD;a fmaYs

²  yD;a pl%h

² tla yDo iaMkaokhla iïmQ¾K jk ld,h ;=< § wkql%ñl isÿùï ud,djla

  f,i yD;a pl%h meyeÈ,s l< hq;= h'

² l¾Ksl wdl=xph

² fldaIsl wdl=xph

² mQ¾K yD;a úia;drh

² yD;a lka;= f¾Ld igyk

² fmaYsckH W;af;ackh uÕska yD;a ixfldapkh

² ihsfkdyD;a l¾Ksl .egh" l¾Ksl - fldaIsl .egh iy ysia f.a l<U

(bundle of His) "  m¾lskafÊ ;ka;= úia;r lsÍu

² úoHq;a lka;= f¾Ld igykla ,nd .kafka foda,fkalaIhlsks'  yD;a fmaYs mg,

yryd isÿ jk úoHq;a úNj fjki foay mDIaGhg iú l< bf,lafg%dav uÕska

,nd .; yels h'  foay ;r, iy mgl fyd| úoHq;a ikakdhl jk neúka tu

úoHq;a úNj fjki uÕska we;s lrk rgd foda,fkalaI ;srhl oel .;

yels h'
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² ECG igykl we;s f;dr;=re" tkï ;rx. rgd iy pl% w;r ld,dka;r o"

pl%j, fldgia o mÍlaId lsÍfuka yD;a fmaYsj, ;;a;ajh ms<sn| f;dr;=re ,nd

.; yels h'

²  wdl=xp yd úia;dr mSvkh (systolic and diastalic pressure) meyeÈ,s lrkak'

² reêr jdyskSj, ì;a;s u; reêrfhka we;s flfrk mSvkh f,i reêr mSvkh

² fldaIsld ixfldapkh ùfuka reêrh uÕska uyd Ouksfha ì;a;s u; we;s

flfrk mSvkh - wdl=xp mSvkh

² fldaIsld bys,aùfuka reêrh uÕska uyd Ouksfha ì;a;s u; we;s flfrk

mSvkh - úia;dr mSvkh

² idudkH jeäysáhl=f.a reêr mSvkh 120/80 mm Hg  fõ'

² fuh ia;S% mqreI Ndjh" jhi" ojfia ld,h" ls%hdldß;ajh" udkisl wd;;sh iy

bßhõj wkqj fjkia jk nj'

² reêr mSvkh idudkH iSud ;=< mj;ajd .ekSug odhljk idOl - yD;a

m%;sodkh" reêr kd, ;=< we;s reêr mßudj" Ouks úia;drKh yd

ixl+pkh" Ouks ì;a;sj, m%;Hdia:;dj" Ysrd Tiafia yDohg kej; .,d tk

reêr mßudj'

² w;Hd;;sh yd ukaod;;sh

² w;Hd;;sh yd ukaod;;sh we;sùug ;=vq Èh yels fya;= iy tajdfha M,úmdl

ms<sn|j ¨yq~ska meyeÈ,s l< hq;= h'

² lsÍgl ixirKh yd lsÍgl Ouks wjysr ùfï M,úmdl'

² uy Ouksfhka mek kÕsk ol=Kq iy jï lsÍgl Ouks uÕska Ouks reêrh

yDohg imhhs'  Ysrd reêrh lsÍgl fldagrh fj; kej; f.k tkq ,nk

w;r" th ol=Kq l¾Ksldjg újD; fõ'  Ysrd reêrh fldgila fl,ska u l=vd

ud¾. Tiafia yDofha l=àr ;=<g we;=¿ fõ'

² lsÍgl Ouks wjysr jQ úg tajdg reêr iemhqu wvqjk w;r" ta uÕska yDofha

iuyr yD;a fmaYS fldgiaj,g reêr iemhqu u| ùfuka tajd ls%hd úrys;

ùfuka Wria iïndOh (angina) kñka ye¢kafjk mmqfõ fõokdjla we;s fõ'

² ksis l,g fuu ;;a;ajhg m%;sldr fkd l<fyd;a wjysr jQ jdysksfhka

reêrh iemfhk yD;a fmaYS Tlaiscka m%udKj;a f,i fkd ,eîu ksid

urKhg m;aúh yels h'  fujeks ;;a;ajhla yDohdndOhla f,i ye¢kafõ'

² fuys m%;sM, jYfhka yDofha iaMkaok ßoauh widudkH fjñka M,odhS

fmdïmhla f,i ls%hd lsÍfuka j<lS'
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²  fud<h jeks wfkl=;a jeo.;a wjhjj,g m%udKj;a Tlaiscka iemhqula

fkd ,eî hdfuka yDohdndO udrdka;sl úh yels h'

² yDoh wdY%s; Y,Hl¾u

² úm: Y,H l¾u" újD; yoj;a ie;alï yd yDoh noaO lsÍu'

² yDoh yd iïnkaO Y,Hl¾u .Kkdjla isÿ flf¾'

² lsÍgl Ouks wjysr jQ úg tu m%foaYh uÕ yer reêrh ixirKh lrùu i|yd

mdofhka ,nd.;a Ysrdjla Ndú; lsÍu úm: Y,Hl¾uhla hkqfjka ye¢kafõ'

² yDofha lmdgj, fodaI we;s jQ wjia:dj, § újD; yDo ie;alulska wod< fodaIh

ksje/È l< yels h'

² yDofha ls%hdj ksis f,i bgq lr .; fkdyels uÜgug ÿ¾j, ù we;akï" fud<h

úkdY ùu ksid ñh .sh mqoa.,hl= f.ka laIKsl j ,nd.;a kSfrda.S yDohla noaO

lrkq ,efí'
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ksmqK;dj 6'1'0 ( Ôùka ;=< isÿjk øjH mßjykh yd iïnkaO l%shdj,s

úuid n,hs'

ksmqK;d uÜgu 6'1'7 (  reêrfha ld¾h Ndrh úuid n,hs'

ld,Éfþo ( 06 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd (

²  reêrfha ixhq;sh meyeÈ,s lrhs'

²  ñksid f.a Yajik j¾Kl i|yka lrhs'

²  wfkl=;a i;=ka f.a Yajik j¾Kl i|yka lrhs'

²  Yajik jdhQka yd wfkl=;a øjH mßjykh úia;r lrhs'

²  reêrfha wfkl=;a lD;H i|yka lrhs'

²  reêr .sKSu meyeÈ,s lrhs'

²  reêr .K meyeÈ,s lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² ñksid ;=< reêrfha ld¾hNdrh ms<sn| iïm;a ̂ uqøs; yd bf,lafg%dksl& isiqkg

imhkak'

² wod< úIh ikaOdrh wdjrKh jk mßÈ lreKq fm< .eiaùug isiqka Èß .kajkak'

²  bÈßm;a lsÍula i|yd isiqka iQodkï lrjkak'

²  wod< úIh ikaOdrh wdjrKh jk mßÈ úia;drKhl fhfokak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² reêrfha ixhq;sh - reêr ffi, wdldr" tajdfha jHqyh iy m%Odk lD;Hh

² ñksid f.a Yajik j¾Kl'

²  mDIaGjxYSkaf.a reêr j¾Klh - ysfud.af,daîka

²  wfkl=;a Ôùka f.a reêr j¾Kl

² ysfud.af,daîka" ysfudihkska" laf,dfrdalarefjdßka iy ysfudtß;%ska

²  Yajik jdhq iy wfkl=;a øjH mßjykh iy reêrfha wfkl=;a lD;H

²  frda. úksYaph i|yd fuj,ula jYfhka reêr mÍlaId

^l%u yd WmlrK wod< fkdfõ'&
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²  reêr .sKSu

² ESR (Erythrocyte Sedimentation Rate)

²  reêrfha ridhksl ixhq;sh

²  g%hs.a,sirhsv

²  ms;a; j¾Kl

²  .aÆfldaia

²  ysfuda.af,dîka m%udKh

²  m%;sfoay - fvx.=" HIV" nrjd

²  reêr ffi,j, iajNdjh - ;e,iSñhd" oEle;s yeve;s r;= reêrdKq

²  reêr .K

² A, B, AB iy O reêr .K' Rh idOlh iy reêr mdrú,hkj, § tys jeo.;alu'

² m%dfhda.sl mÍlaIK (

    ²  kso¾Yl $ wdlD;s$ rEmigyka Ndú;fhka ñksia ixirK moaO;sh wOHhkh

lsÍu'
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tallh 7 - iudfhdackh yd iuia;sÓh

ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd

lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'1 ( iudfhdack ls%hdj,sh yd Bg odhl jk moaO;s ms<sn|

úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlï wjidkfha § YsIHhd (

² iudfhdackfha wjYH;dj idlÉPd lrhs'

² iudfhdackhg odhl jk moaO;s úia;r lrhs'

² iudfhdackh i|yd reêr ixirK moaO;sfha odhl;ajh idlÉPd lrhs'

² iakdhq moaO;sfha iy wka;rdi¾. moaO;sfhys iudk;d yd wiudk;d i|yka

lrhs' ^iudfhdackhg wod< j&

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

²  W;af;acj,g m%;spdr oelaùu ms<sn| j isiq w;aoelSï isysm;a lrjkak'

² .%ka: yd wka;¾cd,h (Web resources)  Ndú;fhka my; f;dr;=re tla/ia

lsÍug isiqka fhduq lrjkak'

² iudfhdackh i|yd wjYH;djh

² iudfhdackh i|yd reêr ixirKh moaO;sfha odhl;ajh

² iakdhq moaO;sfha yd wka;rdi¾. moaO;sfha iudk;d yd fjkialï

² fidhd.;a úIh lreKq bÈßm;a lsÍug isiqka fhduq lrjkak'

² úIh lreKq wdjrKh lrñka iqÿiq wkqms<sj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

²  iudfhdackfha wjYH;djh

² iudfhdackhg odhl jk moaO;s

² Ydl fuka fkdj i;=kag iudfhdackh i|yd tlsfklg iïnkaO kuq;a

fjkia moaO;s folla we;'

1 iakdhq moaO;sh

2 wka;rdi¾. moaO;sh

² iudfhdackh i|yd reêr ixirK moaO;sfha odhl;ajh

² wka;rdi¾. moaO;sh m%Kd, rys; jk w;r tys Y%djhka reêr m%jdyhg

ksoyia lrhs'

² iakdhq moaO;sfha iy wka;rdi¾. moaO;sfhys fjkialï yd iudklï

^iudfhdackhg wod< j&
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd

lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'2 ( i;=kaf.a iakdhql ixúOdk ie,eiau ms<sn| úia;drKh

lrhs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd (

² i;=kaf.a iakdhq ixúOdk j¾. rgd úia;r lrhs'

² wdlD;s" rEm igyka yd wfkl=;a wod< iïm;a Ndú; lr i;=kaf.a iakdhql

ixúOdkj, ,laIK j.= .; lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² isiqkayg tal ffi,sl" nyq ffi,sl" wmDIaGjxYS yd mDIaGjxYS Ôùkaf.a rEm

igyka yd mska;+r fmkajkak'

² ndysr ,laIK lSmhla y÷kd.ekSug isiqkayg mjid" ndysr ,laIKj,

úúO;ajh yd ta wkqj wNHka;r ,laIKj, wfmalaId l<yels fjkialï yd

moaO;sj, ixúOdkh ms<sn| j idlÉPdjla fufyhjkak'

² my; Wmfoia isiqka i|yd h'

² Tng ,eî we;s Ôùka i<ld n,kak'

² weónd" f,dähd

² wlaud m;e,a,d" .evú,d

² f.d¿fn,a,d" lerfmd;a;d

² mieÕs,a,d" ydjd

² fuu Ôùkaf.a iakdhq ixúOdkfha uQ,sl ,laIK i<ld n,kak'

² § we;s Ôùkaf.a iakdhql ixúOdk rgd ikaikaokh lrkak'

² úIh ikaOdrh bÈßm;a lsÍulg isiqka fhduq lrjkak'

² úIh lreKq wdjrKh lrñka" iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

²  i;=kaf.a iakdhql ixúOdk j¾.

² iamkaðka yer ish¿ nyqffi,sl i;=ka iakdhq ffi, iys; iakdhq cd,hla

Wmfhda.s  lrf.k ndysr mßirfha yd foayfha ;;a;ajh ms<sn| f;dr;=re tla

/ia lrhs' tu f;dr;=re ilia lr" ifudaOdk lr foayfha fmaYS yd .%kaÒj,g

ix{d ksl=;a lrhs'
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² tal ffi,sl - iakdhquh ixúOdkhla ke;' W;af;acj,g m%;spdr oelaùfï

yelshdj we;' ffi,h m%;s.%dylhla yd ldrlhla f,i ls%hd lrhs'

² nyq ffi,sl

² ksvdßhd - iakdhq ffi, úlikh' nyqO%eùh kshqfrdak yd Wmd.u iys;

iakdhq cd,hla we;' uqyqÿ u,aj, ikakhk m: we;' m%;s.%dyl úlikh'

² ma,áfy,añkaf;ia - >k wkajdhdu iakdhq rÊcq" foayfha mQ¾j fl<jr

uia;sIal .ex.a,shd hq.,hla fyda iakdhqj,hla ixúOdkh ùfuka -

YS¾IKh" m%;s.%dyl úlikh - wlaIs ,m" ixfõol ffi,

² wek,svd - uia;sIal .ex.a,shd" oaú;aj WoÍh iakdhq rÊcqj" Woßh .ex.a,shd"

iuyr i;=kaf.a fhdaO iakdhq ;ka;=" m%;s.%dyl Wod( weia yd ixfõol

ffi,

² wdf;%dfmdvd - wfk,svdjkag jvd úlikh jQ iakdhq moaO;shla we;'

uia;sIal .ex.a,shu we;' fyd¢ka úlikh jQ úúO j¾.fha m%;s.%dyl

we;' Wod( weia" iam¾Yl" uDY

² fud¨iald - fyd¢ka úlikh jQ iakdhq moaO;shla we;' .ex.a,shd iy

iakdhq ;ka;= we;' m%;s.%dyl wjhj we;' Wod( fyd¢ka úlikh jQ weia

² tlhsfkdv¾fïgd- wÍh iakdhq rÊcq yd iakdhq cd,h

² fldafâgd - ;ks" mDIaÁh" kd,dldr iakdhq rÊcqj mQ¾j m%foaYh fud<h

iE§ug úYd, ù we;' l%ufhka ixlS¾K;dj jeä ù we;' laISrmdhSkaf.a

by<;u ixlS¾K;dj we;'

       ² m%dfhda.sl mÍlaIK (

² wdlD;s$ rEm igyka Ndú;fhka i;=kaf.a iakdhq moaO;sj, rgd wOHhkh

lsrSu'



90

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd

lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'3 ( ñksidf.a iakdhq moaO;sfha o< jHqyh yd lD;H úuid

n,hs'

ld,Éfþo ixLHdj ( 04 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd (

² ñksidf.a iakdhq moaO;sfha ixúOdkh yd m%Odk fldgia meyeÈ,s lrhs'

² uOH iakdhq moaO;sh úia;r lrhs'

² m¾hka; iakdhq moaO;sh úia;r lrhs'

² iajhxidOl iakdhq moaO;sh yd tys lD;H úia;r lrhs'

² iakdhq moaO;sfha iuia; ld¾hh i|yka lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² lshùï øjH" wka;¾cd, iïm;a (Web Resources) yd rEm igyka Ndú;fhka

my; f;dr;=re fiùug isiqka fhduq lrjkak'

² udkj iakdhq moaO;sfha m%Odk fldgiaj, jHqyh yd lD;H

² udkj iakdhq moaO;sfha m%Odk fldgiaj, jHqyh yd lD;H bÈßm;a lsÍulg

  isiqka iQodkï lrjkak'

² iqÿiq wkqms<sfj<lg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

²  ñksidf.a iakdhq moaO;sfha ixúOdkh yd m%Odk fldgia

² ñksidf.a fud<h kshqfrdak ñ,shk .Kkdjlska hqla; jk w;r tys

lD;Huh jYfhka ixúOdkh jQ m%foaY we;'

fud<h iqIqïkdj

uOH iaaakdhq moaO;sh
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² iqIqïkdj hkq" fud<fha isg lfYarej ;=<ska úysfok iakdhq /yekls'

² th mg, ;=klska jg ù we;'

² iqIqïkdj m%Odk l,dm follska hqla; jk nj meyeÈ,s l< hq;= hs'

² iqIqïkdj " foayh yd fud<h w;r by<g iy my<g mKsjqv iïfma%IKh

jk m%Odk ud¾.hhs'

² óg wu;r j iqIqïkdj m%;Sl ls%hd" fmaYSj, laIKsl wksÉPdkq. ls%hd

md,kh lrhs'

² m¾hka; iakdhq moaO;sh iukaú; jkafka iakdhq yd .ex.a,shïj,sks'

² iakdhq hkq" ̂ fndfydaúg pd,l yd ixfõol kshqfrdak foj¾.fhkau hq;=&

/yeka wdldr wlaik iuQyhls'

² .ex.a,shd hkq" kshqfrdakj, ffi, foayj, tl;=jls'

² lmd, iakdhq yd iqIqïkd iakdhq ms<sn|j fláfhka úia;r lsÍu'

² iajhx idOl iakdhq moaO;sh

² wksÉPdkq. ls%hd md,kh lrk m¾hka; iakdhq moaO;sfha fldgila

f,i iajhxidOl iakdhq moaO;sh ms<sn| j meyeÈ,s l< hq;= h'

² rEm igykla wdOdrfhka iajhxidOl iakdhq moaO;sfha m%Odk fldgia

fol jk wkqfõ.S yd m%;Hdkqfõ.S moaO;sj, idudkH ixúOdkh

meyeÈ,s l< hq;= h'

² wkqfõ.S yd m%;Hdkqfõ.S iakdhq moaO;sj, m%;spdr ,ehsia;= .; lrkak'

² idudkHfhka tla moaO;shlska we;sjk n,mEïj,g m%;súreoaO n,mEï

wksla moaO;sh u.ska we;sjk nj fmkajd Èh hq;= hs' tfuka u wkqfõ.S

iakdhq moaO;sh  u.ska foayh yÈis wjia:djlg iQodkï lrk nj

fmkajd Èh hq;= hs'

² iajhx idOl iakdhq moaO;sfha iuia; ld¾hh ̂wkqfõ.S yd m%;Hdkqfõ.S&

² iudfhdackh yd iuiaÓ;sh i|yd j. lshkq ,nkafka iakdhq moaO;shhs'

lmd, iakdhq iqIqïkd iakdhq

m¾hka; iakdhq moaO;sh
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd

lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'4 ( iakdhq wdfõ. ckkhùu yd iïfma%IKh isÿjk

wdldrh .fõIKh lrhs'

ld,Éfþo ixLHdj ( 06 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd (

² ñksidf.a iakdhq moaO;sfha ixúOdkh úia;r lrhs'

² kshqfrdakj, jHqyh meyeÈ,s lrhs'

² wdYs%; ffi, meyeÈ,s lrhs'

² kshqfrdakj, ldhsl úoHdj meyeÈ,s lrhs'

² Wmd.uhla úia;r lrhs'

² iakdhq iïfma%Ilj, ld¾hNdrh úia;r lrhs'

² m%;Sl pdmh meyeÈ,s lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (

² isiqka kshqfrdak .ek okakd foa úuiñka mdvfuys kshqla; lrjkak'

² úúO uQ,dY% .fõIKh lr" my; f;dr;=re fidhd bÈßm;a lsÍug isiqkaj

fhduq lrjkak'

² kshqfrdakj, jHqyh

² wdYs%; ffi,

² kshqfrdakj, ldhl¾uh

² m%;Sl pdmh

² Wmd.u

² iqÿiq wkqms<sfj,lg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

²  ñksidf.a iakdhq moaO;sfha ixúOdkh

² kshqfrdakj, jHqyh

² kshqfrdakh iakdhq moaO;sfha uQ,sl jHqyuh tallh f,i i,lkq ,nhs'

² mDIaGjxYS pd,l kshqfrdakhl uQ,sl jHqyh" ffi, foayh" wlaik yd

wkqYdÅld úia;r lsÍu

² wdYs%; ffi,

² kshqfrd.a,shd
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² kshqfrd.a,shd u.ska kshqfrdakj,g jHqyuh yd lD;Huh f,i iydh fõ'

kshqfrdak ixLHdjg jvd kshqfrd.a,shd ixLHdj oi .=Khla muK

jeäh'

² Yajdka ffi,

² uh,skSN+; wlaik

² kshqfrdakj, ldhsl úoHdj

² Na+, K+ j, wlS%h úirKh yd ilS%h mßjykh wdY%fhka wlS%h úNjh

mj;ajd .kakd wldrh meyeÈ,s lrkak'

² wlS%h úNjh

² ffi,fha ma,diaud mg,h ^wlaik mg,h& fomi ckkh jk úNj

fjkihs' nysiaffi,Sh ;r,hg idfmalaIj ffi,fha we;=<; úoHq;a

RK f,i wdfrdamKh ù we;' ma,diau mg,h úoHq;a f,i O%ejkh ù

we;' mg,hfomi we;sjk fuu úNj fjki wlS%h úNjh f,i ukskq

,nhs' ^wdfõ.hla iïfma%IKh fkdjk úg&

² kshqfrdakhl wlS%h úNjh - 70mV muK fõ'

² wlS%h úNjh idOl ;=kla u; r|d mj;S'

1 nys#affi,Sh ;r,hg idfmalaIj ffi,h ;=< we;s úfYaIs; whkj,

idkaøk fjkialï

2 Na+, K+ i|yd ma,diau mg,h olajk jrKSh mdr.uH;dj

3 Na+, K+ fmdïmh

² ls%hd úNjh

² ls%hd úNjh isÿjk wdldrh úia;r lrkak'

² ls%hd úNjhl ld, iSudj ñ,s ;;amr folls

² wjê ;=kls - úO%ejKh" m%;sO%ejKh" WmßO%ejKh

² wlaikfha ma,diau mg,fha we;s Na+, K+ kd, (Channels) wdY%fhka

úO%ejKh úia;r lrkak'

² foay,sh w.h f,i y÷kajk tla;rd wjê w.hlg úNjh <Õd jQ úg

ls%hd úNjhla ckkh fõ'

² ls%hd úNjh m%pdrKh

² jrla wdrïN jQ úg" wlaikh Èf.a .uka lrk iajhx m%pdrK úO%ejK

;rx.hla f,i ls%hd úNjh .uka lrhs'

² m%;sO%ejK l,dj

² WmßO%ejK l,dj

² wdfõ.hla hkq" .uka lrk ls%hd úNjhls'
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² wlaikh ;=<g Na+ we;=¿ ùfuka we;sjk n,mEu u.ska ls%hd úNjh

wlaikh Tiafia m%pdrKh fõ'

² fuh Ok wdfrdamKhla we;s lrk w;r" Odrdj .e,Su i|yd ia:dkSh

mßm:hla we;sjkafka  fuu ls%hd m%foaYh yd jydu bÈßfhka we;s RK

f,i wdfrdams; jQ wlS%h m%foaYhla w;rh'

² ia:dkSh mßm:j, Odrdj .e,Su u.ska wlS%h m%foaYj, mg, úNjh wvq

lrhs' fuu úO%ejKh u.ska Na+ j,g olajk mdr.uH;dj jeälr ls%hd

úNjhla  ksmojkq ,nhs'

² ls%hd úNjhla we;s jQ jydu kej; ls%hd úNjhla ckkh fkdfõ' fuu

ld, iSudj wkiaij ld,h f,i ye¢kafõ'

² fuu.ska wdfõ. ikakhkh m%;Hdj¾; ùu j<lajkq ,nhs'

²   Wmd.u

² iakdhqjla yd fmaYshla jeks Woa§mH ffi, folla w;r we;sjk lD;Huh

ikaêhla f,i Wmd.uh úia;r lrkak'

² Wmd.u j¾.(

² kshqfrdak - kshqfrdak

² kshqfrdak - lxld, fmaYS

² kshqfrdak - ixfõo m%;s.%dyl

² fndfyda Wmd.uj, mQ¾j yd mYap Wmd.u ffi, w;r Wmd.u ysoei kï

mgq ysoeila we;' Wmd.u ysoei yryd úirKh jk ridhksl iïfma%Il

u.ska mQ¾j Wmd.u mg,fha isg mYap Wmd.u mg,hg ix{d ksl=;a lrhs'

² iakdhq iïfma%Il wdldr ;=k i|yka lrkak'

² weä%k,ska$ tmsfk*aßka" fkdweärask,ska$ fkdtmsfk*aßka  iy weisghs,a

flda,Ska

² weisghs,a flda,Skaj, ld¾hNdrh muKla i|yka lrkak'

² pd,l kshqfrdakj,ska ksoyia jk ridhksl iïfma%Ilh jkafka weisghs,a

flda,Skah' (Ach)

² tajd Y%djh ùfuka miq bj;a úh hq;= h' fuh isÿ lrkq ,nkafka Wmd.u

ysoeig Y%djh jk weisghs,a flda,Ska tiagf¾ia kï tkaihsufhkah'

² Wmd.uhla yryd wfõ. iïfma%IKh

1' mQ¾j Wmd.u mg,hg ls%hd úNjh iïfma%IKh ùu

2' Ca2+ ilS%h j we;=<g .e,Su ^Wmd.u n,anhg&

3' weisghs,a flda,Ska uqod yeÍu
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4' mYap Wmd.u mg,hg weisghs,a flda,Ska úirKh ùu

5' weisghs,a flda,Ska tys we;s m%;s.%dyl wKqj,g ne£u

6' mYap Wmd.u  mg,h whkj,g we;s mdr.uH;dj fjkia fõ'  mYap

Wmd.u mg,fha ls%hd úNjh we;s fõ'

7' m%;s.%dyl - weisghs,a flda,Ska ixlS¾Kh ì|jeàu

8' weisghs,a flda,Ska + m%;s.%dylh       weisghs,a flda,Ska - m%;s.%dyl

                                               ixlS¾Kh

weisghs,a + flda,Ska

9' weisghs,a flda,Ska fjka ùu ksid" weisghs,a flda,Ska m%;s.%dyl ixlS¾Kh

wdmiq m%;sls%hdj isÿ lrhs'

² iakdhq wdfõ. iïfma%IK fõ.h my; i|yka idOl u; r|d mj;S'

² wlaikfha úIalïNh - úIalïNh jeäjk úg whk .e,Sug we;s

wNHka;r m%;sfrdaOh wvq fõ' túg ls%hd

úNjfha m%fõ.h jeä fõ'

² wlaikh uh,skSN+; ùu - uh,skSN+; wlaikj, ls%hd úNjh ckkh

jkafka /kaúh¾ .egj, § muKla neúka ls%hd úNjh m%pdrKh ùfï

fõ.h jeäh'

² m%;Sl pdmh

² mDIaGjxYS iakdhq moaO;sfha lD;Huh tallh jkafka m%;Sl pdmhhs' m%;Sl

ls%hdjla ir, W;af;achlg we;sjk idfmalaIj laIKsl wksÉPdkq. m%;spdr

rgdjls' fuu m%;spdrh laIKsl" wfmalaIs; p,khls' fud<fha  bÉPdkq.

ueÈy;aùula ke;' wdYajdih" m%dYajdih jeks YÍrfha isÿjk fndfyda

ls%hd hdukh jkafka m%;Sl pdm u.sks'

² m%;Sl pdmhla wju f,i kshqfrdak ;=klska iukaú;hs'

² wNsjdyS$ ixfõol kshqfrdakh

² wmjdyS$ pd,l kshqfrdakh

² wka;¾ kshqfrdakh

² ixfõol kshqfrdak u.ska m%;s.%dyl wjhj isg uOH iakdhq moaO;shg wdfõ.

iïfma%IKh lr" Wmd.uh yryd wka;¾ udOH kshqfrdakhg iïnkaO fõ'

pd,l kshqfrdak u.ska uOH iakdhq moaO;sfha isg fmaYS yd .%kaÓ ^ldrl&

fj;g iakdhq wdfõ. iïfma%IKh lrhs'

weisghs,a flda,Ska tiagf¾ia

<
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd
lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'5 ( ñksia fud<fha jHqyh yd lD;H .fõIKh lrhs'

ld,Éfþo ixLHdj ( 06 hs'

bf.kqï M, (
fuu ls%hdldrlï wjidkfha § YsIHhd (

² ñksia fud<fha m%Odk fldgia úia;r lrhs'

² ñksia fud<fha m%Odk fldgia tajdfha lD;H yd iïnkaO lrhs'

fhdað; bf.kqï-b.ekaùï ls%hdj,sh (
² isiqka ñksia fud<h .ek okakd lreKq úuiñka mdvfuys kshqla; lrjkak'

² udkj fud<fha m%Odk fldgia yd lD;H ms<sn| úúO uQ,dY%j,ska f;dr;=re

fidhd" iqÿiq rEm igyka iys;j bÈßm;a lsÍug isiqka fhduq lrjkak'

² iqÿiq wkqms<sfj<lg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
²  ñksia fud<h kshqfrdak ñ,shk .Kklska iukaú; jk w;r" lD;Huh

jYfhka fldgiaj,g ixúOdkh ù we;'

² uia;sIalh" ;e,ui yd yhsfmd;e,ui l<, mQ¾j fud<fhka úlikh ù

we;'

² isõìä foayh yd r;= kHIaáh l<, uOH fud<fhka úlikh ù we;'

² wkquia;sIalh" jefrda,s fia;=j yd iqIqïkd YS¾Ilh l<, wmr fud<fhka

úlikh ù we;'

² fukskaðmg,

² uOH iakdhq moaO;sh fukskað mg, kï mg, ;=klska wdjrKh ù we;'

² ndysr mg,h - ysia ln,g ne÷kq oeä jrdYsldj

² we;=¿ mg,h - iakdhq mglhg wdikakj we;s ;=kS ÖkdxY=ldj

² cd,dldr mg,h - by; ia:r fol w;r mj;S'

² Wm cd,dldr wjldYh - uia;sIal iqIqïkd ;r,fhka msÍ we;s w;r reêr

jdyskS yd iïnkaOl mgl /yekaj,ska fjka ù we;'

² uia;sIal fldaIsld iy uia;sIal iqIqïkd ;r,h

² fud<h ;=< uia;sIal fldaIsld kñka ye¢kafjk m%idrKh jQ l=yr y;rls'

² fuu l=yr msÍ we;s ;r,h uia;sIal iqIqïkd ;r,hhs'

² fuu ;r,fhaa jeä m%udKhla iqIqïkd uOH kd,h yd uia;sIal fldaIsld

;=< we;'

² uia;sIal jDka;h

² jefrda,s fia;=j

² wkquia;sIalhg bÈßfhka" uOH fud<hg my<ska iqIqïkd YS¾Ilhg by<ska

msysghs'
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² >k kshqfrdak ialkaOhla yd ;ka;=j,ska iukaú; fuh wkquia;sIalfha

w¾Of.da, iïnkaO lrk md,ula idohs'

² lD;H (-

² by<g yd my,g .uka lrk f;dr;=re ifudaOdkh lrhs'

² fmkye,s jd;kh hdukh lsÍu

² iqIqïkd YS¾Ilh

² fud<fha b;du jeo.;au fldgils' tys Yajik uOHia:dkh yd yD;ajdyskS

md,k uOHia:dkh msysghs'

² lD;H (-

² yD;a iamkaok fõ.h yd iamkaok n,h hdukh lrhs'

² reêr mSvkh md,kh lrhs'

² yD;a iamkaokh yd Yajik fõ.h flfrys n,mEula we;s lrhs'

² lsúiqï hdu" leiai" .s,Su yd jukh wd§ wksÉPdkq. m%;Sl md,kh

lrhs'

² ueo fud<h

² by<skA msysá uia;sIalh;a my<ska msysá jefrda,s fia;=j;a w;r msysghs'

² iakdhq ffi, ldKav yd iakdhq ;ka;=j,ska iukaú;hs' uia;sIalh" fud<fha

my< fldgia yd iqIqïkdj tu.ska iïnkaO lrhs'

² lD;H (-

² wlaIs fmaYsj, m%;Sl ls%hd md,kh lrhs'

² oDYH yd Y%jK W;af;acj,g m%;spdr jYfhka ysi" f., yd lf|ys we;sjk

m%;Sl

² lKsksldfõ m%udKh" wlaIs ldpfha m%udKh yd yevh fjkia lsÍu

² wkquia;sIalh

² jefrda,s fia;=jg msgqmiska uia;sIalfha wmr fldgig jydu my<ska

msysghs'

² w¾O f.da, follska iukaú;hs'

² w;sYhska ixj,s;hs'

² u;=msg OQir øjH yd .eUqßka Yafõ; øjH we;'

² lD;H (-

² bÉPdkq. fmaYSj, iudfhdackh" bßhõj yd ;=,H;dj

² uia;sIalh

² m%Odk fldgia folls - ndyslh yd uÊcdj

² uia;sIalfha o< jHqyh

² LKaäld y;rlska iukaú;hs - ,,dg" md¾Yaj" YxLl" wmr lmd,

² u;=msg iakdhq ffi, foay jk OQir øjH o .eUqßka iakdhq ffi, ;ka;=j,ska

iukaú; Yafõ; øjH o we;'

² uia;sIal ndyslh ixj,s; yd mßLdj,ska hq;= h' ^mDIaGh jeä lsÍug&

² uia;sIal ndyslh m%foaY ;=klska iukaú;hs'

² ixfõol" pd,l yd ix.dñ m%foaY
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² lD;H (-

² udkisl ls%hd jk u;lh" nqoaêh" j.lSu" fya;= oelaùu" is;Su" iodpdr

ye`.Su" bf.kSu wdÈh md,kh lrhs'

² ixfõol m%;s.%yKh - fõokdj" iam¾Yh" WIaK;ajh" oDIaáh"  Y%jKh"

ri" .kaOh

² bÉPdkq. fmaYS p,k wdrïNh iy md,kh

² ix.dñ m%foaY u.ska ixfõol f;dr;=re y÷kdf.k ú.%y lrhs'

² ;e,ui

² iakdhq ffi, yd ;ka;= ialkaO follska iukaú;hs' uia;sIal w¾O f.da,

;=< lef,dai foayhg(Corpus Callosum) jydu my<ska ;=kajk fldaIsldfõ

fomi msysghs'

² ixfõol f;dr;=re ifudaOdkh lr fud<fha Wiia uOHia:dk fj;

hjhs'

² yhsfmd;e,ui

² iakdhq ffi, ldKav lSmhlska hq;= h' ;e,uig my<ska yd bosßfhka

msáhqgßhg jydu by<ska we;'

² fyda¾fudak Y%djh" iajhx idOl iakdhq moaO;sfha md,kh ^l=i.skak"

msmdih" WIaK;aj hdukh" yDoh yd reêrjdyskS" wdrlaIK hka;%K&
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd
lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'6 ( Ôùkaf.a úúO ixfõoS jHqyj, ls%hdldÍ;ajh .fõIKh
lrhs'

ld,Éfþo ixLHdj ( 05 hs'

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((
fuu ls%hdldrlï wjidkfha § YsIHhd (

² udkj ixfõ§ jHqy meyeÈ,s lrhs'

² udkj ixfõoS jHqyj, uQ,sl ,dlaIKsl m%ldY lrhs'

² ixfõoS wjhj j¾. úia;r lrhs'

² i;=ka f.a f;dard.;a ixfõoS jHqy ms<sn| úia;drKh lrhs'

fhdað; bf.kqï - b.ekaùï ls%hdj,sh (
² udkj ixfõ§ jHqy$ i;a;ajhskaf.a m%;s.%dyl ms<sn| mska;+r yd ùäfhda

o¾Yk fmkajd tajdfha jeo.;alu biau;= lrkak'

² YsIHhka my; i|yka wdldrhg fyda fjk;a WÑ; wdldrhlg lKavdhïj,g

fnokak'

² ridhksl m%;s.%dyl

² WIaK;aj m%;s.%dyl

² wdf,dal m%;s.%dyl

² ialkaO m%;s.%dyl

² mSvk m%;s.%dyl

² lïmk m%;s.%dyl

² fõokd m%;s.%dyl

² wlaIs ,m" ir, wlaIs" ixhqla; wlaIs

² rEm igyka" wdlD;s fyda wod< m%Nj ^uqøs; fyda bf,lafg%dksl& Ndú; lr

i;=kaf.a f;dard.;a ixfõol jHqyhka wOHhkhg i,ikak'

² my; i|yka lreKq biau;= jk fia Tjqka bÈßm;a lsÍïj,g fhduq lrkak'

² lD;H

² msysàu

² úIh lreKq wdjrKh jk mßÈ WÑ; wkqms<sfj<lg wkqj úia;drKh

lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² ñksidf.a ixfõol jHqy ^m%;s.%dyl&

² wNHka;r fyda ndysr mßirj,ska ,efnk f;dr;=re u; Ôùkaf.a ls%hdldÍ;ajh

r|d mj;sk nj meyeÈ,s lrkak' Ôúfhl=f.a ls%hdldÍ Ndjfha fyda yeisÍfï

fjkiaùula i|yd fya;=jk tjeks f;dr;=rla W;af;achla kï fjhs'
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W;af;achla m%;s.%ykh lr .ekSug fya;=jk YÍrfha we;s úfYaIs;

wjhjhla m%;s.%dylhla kï fjhs' iuyr úg ffi, fyda iakdhq w.%

m%;s.%dyl f,i ls%hd lrhs'

² m%;s.%dylj, my; i|yka ,laIK we;s nj oelaúh hq;= h'

1' úfYaIs; W;af;achla m%;s.%yKh lsÍu i|yd tajdfha jHqyhka ks¾udKh

ù we;'

Wod( wd>%dK" wdf,dal" WIaK;aj

2' tajd tla wdldrhl Yla;s m%fNaohla iakdhq wdfõ.hla njg mßKdukh

lrk jHqyhka fjhs'

3' úfYaI wdldrj, ffi,j,ska hqla; fjhs'

Wod( wd>%dK$ri

4' ieuúg u iakdhq moaO;sh iu. iïnkaOh

5' ixfõ§ m%;s.%dyl ffi,j,ska hq;= h' W;af;achl wju foay,sh w.hl §

m%;spdr olajhs'

6' wkqj¾;kh

² úúO wdldrj, W;af;ac m%;s.%yKh i|yd úúO wdldrj, m%;s.%dyl we;'

² ridhksl m%;s.%dyl

²  ridhksl øjH ksid we;sjk W;af;ac m%;s.%yKh lrhs'

Wod( wd>%dKh yd ri

² ieuúgu øjH c,fha ødjKh ù ixfõol ffi, W;af;ackh lrhs'

² ri m%;s.%dyl

² rEm igykl wdOdrfhka ri wxl=rhl jHqyh úia;r lrkak' y;r

j¾.hl ri m%;s.%yKh lsÍug fya;=jk jHqyhka Èfjys jHdma; ù we;s

wdldrh fmkajd fokak' ri we;s lsÍu i|yd fya;=jk øjH ixfõol

ffi,j, laIqø wx.=,sld wjg mj;sk Yaf,aIau,fha Èhù ixfõol ffi,

lrd úirKh fjhs'

²  wd>%%dK m%;s.%dyl

² wd>%dK ixfõokh we;s jkafka jd;h u.ska jHdma; lrk øjHhka u.ska

jk w;r tajd wd>%dK wmsÉfþofha we;s Yaf,aIau,fha Èhù wd>%dK ixfõol

ffi, W;af;ackh lrhs'

² ;dm m%;s.%dyl

²  WIaK;ajh u.ska W;af;ackh fjhs'

² ñksidf.a r*sks foaydKq by< WIaK;aj u.ska W;af;ackh fjhs'

² l%jqia wka; n,an my;a WIaK;ajj,g ixfõ§ h'

² fï foj¾.hu p¾ufhaa msysgd we;'

² yfï msysgd we;s ksoyia iakdhq wka; o WIaK;aj fjkiaùïj,g ixfõ§h'

² m%ldY m%;s.%dyl

² wdf,daalh u.ska W;af;ackh fjhs'

² wefiys m%ldY m%;s.%dyl ffi, oDIaáú;dkfha idkaøkh ù we;'

² wefia we;s m%ldY m%;s.%dyl ffi, jkafka hIaá yd fla;= ffi, h'

² fla;=

² hIaá
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 ² ialkaO m%;s.%dyl

² foayfha isÿjk úia:dmkhka" Yío" wd;;s yd iam¾Yhka ys mSvkj,g

ixfõ§h'

² ñksidf.a iq¨ mSvkj,g" ixfõ§ iam¾Y m%;s.%dyl ffi," yfï mDIaGhg

b;d wdikakj msysgk w;r" tys l=vd" ksoyia iakdhq w.% o we;'

² fïjd wmsp¾ufha fyda frdauj,g iïnkaO j mj;shs'

Wod( uhsiak¾ foaydKq ( iam¾Yhg ixfõ§h' u¾l,a u~,

  ²  mSvk yd m%idr m%;s.%dyl

² meisks foaydKq p¾ufha msysghs' ikaê" Lkavrd" fmaYs yd w;=kqnykaj,

o we;'

  ²  lïmk m%;s.%dyl

² iam¾Y m%;s.%dyl fndfydauhla lïmk m%;s.%dyl f,i o ls%hd lrhs'

  ²   fõokd m%;s.%dyl

   ² iu u;=msgg wdikakj we;s úfYaI iakdhq w.% j¾.hls'

       ² laISrmdhskaf.a l¾KYxLh ms<sn| j fláfhka idlÉPd lrkak'

² fjk;a i;=kaf.a yuqjk m%;s.%dyl j¾.

² tal ffi,Sh i;=ka o wdf,dalhg ixfõ§ kuq;a m%ldY m%;s.%dyl uq,skau

úlikh jQ i;a;ajhka is,kagf¾gdjka nj oelaúh hq;= h'

^ksoiqka( f,dähkaf.a wlaIs,m&

² my; i|yka lreKq idlÉPdfõ § wjOdrKh úh hq;= h' "wlaIs ,m" hkqfjka

y÷kajk wdf,dal ixfõ§ ffi, ksoe,sjdiS me;,s mKqjkaf.a we;'

fïjd m%;sìïn fkdidohs'

² wfk,svdjkag yd fud¨ialdjkag ir, weia we;'

² wdf;%dfmdvdjkag ixhqla; weia we;' tajd Tueáähd ^wCIsld& hk kñka

y÷kajk tall lSmhlska iE§ we;' ^ksoiqka( lareiagdfihd" bkafilagd&

² ämaf,dfmdvdjka" lsf,dfmdvdjka yd wrlaksvdjka ir, weia iys; h'

 ² m%dfhda.sl mÍlaIK (

   ²  rEmigyka $ wdlD;s $ pdÜ igyka Ndú;fhka i;=kaf.a f;dard.;a ixfõ§

 jHQy wOHhkh lsÍu'
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd
lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'7 ( ñksia wefiys yd lfkys jHqy tajdfha lD;Hj,g olajk
iïnkaO;d wkdjrKh lrhs'

ld,Éfþo ixLHdj ( 06 hs'
bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd (

² ñksia wefia uQ,sl jHqyh yd lD;H meyeÈ,s lrhs'

² ñksia lfka uQ,sl jHqyh yd lD;H meyeÈ,s lrhs'

fhdað; bf.kqï - b.ekaùï ls%hdj,sh (
² ñksia wei yd lk ms<sn| j oekqu w¨;a lrùu i|yd m%Yak lSmhla wikak'

² mj;sk iïm;a Wmfhda.S lrf.k my; i|yka lreKq fiùug fhduq lrkak'

² ñksia wefia uQ,sl jHqyh yd lD;Hh

² ñksia lfka uQ,sl jHqyh yd lD;Hh

² ñksia wefia$ lfka rEm igyka yd wdlD;s Ndú; lrñka tajdfha jHqy

wOHhkhg bv i,ikak' ^m%dfhda.sl ls%hdldrlula f,i isÿ l< yel'&

² Tjqka fidhd.;a lreKq mka;sh bÈßfha bÈßm;a lsÍu i|yd Wmfoia fokak'

² úIh lreKq wdjrKh jk mßÈ WÑ; wkqms<sfj,lg wkql+, j úia;drKh

lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (
² rEm igyka Wmfhda.S lrf.k ñksia wefia o< jHqyh yd lD;H meyeÈ,s

lrkak'

² ñksia lfka o< jHqyh yd lD;H rEm igyka Wmfhda.S lrf.k meyeÈ,s

lrkak'

    ² m%dfhda.sl mÍlaIK (

  ²  pdÜ igyka" rEmigyka yd wdlD;s Ndú;fhka ñksia wefiys yd lfkys

  jHQy wOHhkh lsÍu'
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd

lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'8 ( ñksidf.a wka;rdi¾. moaO;sfha ld¾hNdrh úYaf,aIKh

lrhs'

ld,Éfþo ixLHdj ( 07 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd ;

² ñksidf.a wka;rdi¾. moaO;sfha msysàu yd lD;H meyeÈ,s lrhs'

² m%;sfmdaIs hka;%K yd wka;rdi¾. moaO;shg tajdfha we;s wod<Ndjh meyeÈ,s

lrhs'

fhdað; bf.kqï - b.ekaùï ls%hdj,sh (

² uqøs; ø%jH yd bf,lafg%dksl m%Nj Ndú; lr YsIHhskayg my; i|yka

wka;rdi¾. jHqy ms<sn| f;dr;=re fiùug Wmfoia ,nd fokak' ̂ lKavdhï

ls%hdldrlula WÑ; h'&

² yhsfmd;e,ui

² msáhqgß .%kaÓh

² ;hsfrdhsâ .%kaÓh

² merd ;hsfrdhsâ .%kaÓh

² ;hsuia .%kaÓh

² wêjDlal .%kaÓh

² ,eka.¾yeka §msld

² m%ckfkakaøshka

² wka;rdi¾. moaO;shg wod< j RK m%;sfmdaIS yd Ok m%;sfmdaIS hka;%Kj,

f;dr;=re fiùug bv i,id fokak'

² úIh lreKq wdjrKh jk mßÈ WÑ; wkqms<sfj<lg úia;drKh

lrkak'
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úIh lreKq meyeos,s lr oSug w;aje,la (

² udkj wka;rdi¾. moaO;sh

² iqúfYaIS j wka;rdi¾. f,i muKla ls%hd;aul jk ish¨u wjhjhka

wka;rdi¾. moaO;shg we;=<;a h'

² my; i|yka .%kaÓj, jHqyh yd lD;H meyeÈ,s lrkak'

yhsfmd;e,ui" msáhqgßh" ;hsfrdhsvh" merd;hsfrdhsvh" ;hsuia .%kaÓh"

wêjDlal .%kaÓh" ,eka.¾yeka §msld yd m%ckfkakaøshka ̂ jDIK yd äïn

fldaI&

Ok m%;sfmdaIS hka;%Kh

RK m%;sfmdaIS hka;%Kh

RK m%;sfmdaIS hka;%Kh

;j ÿrg;a jeäùu

Ok m%;sfmdaIS hka;%Kh

ksjerÈ lsÍfï hka;%Kh

kshñ; uÜgu

ksjerÈ lsÍfï hka;%KhidOlh wvqùu

kshñ; uÜgu

idOlh jeäùu

;j ÿrg;a wvqùu
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd

lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'9 ( foay wNHka;r mßirh ksh;j mj;ajd .kakd wdldrh

úuid n,hs'

ld,Éfþo ixLHdj ( 05 hs'

bf.kqï M, (

fuu ls%hdldrlu wjidkfha § YsIHhd ;

² wNHka;r yd ndysr mßirj,g wod< j iuiaÓ;sh meyeÈ,s lrhs'

² foay WIaK;aj hdukh" reêr .a¨fldaia uÜgu hdukh yd wdi%e;s úOdkh

u.ska ñksidf.a iuiaÓ;sh hdukh lrk wdldrh meyeÈ,s lrhs'

² iuia;sÓh i|yd wlaudfõ ld¾hNdrh meyeÈ,s lrhs'

fhdað; bf.kqï - b.ekaùï ls%hdj,sh (

² iqÿiq WodyrK f.kyer mdñka iuiaÓ;sfha m%fhdack biau;= lrkak'

² iqÿiq iïm;a Ndú; lr my; lreKq ms<sn| f;dr;=re fidhd bÈßm;a lsÍug

bv i,ikak'

² iuiaÓ;sh

² wNHka;r yd ndysr mßir

² ñksidf.a iuiaÓ;sh

² foay WIaK;aj hdukh

² reêr .a¨fldaia uÜgu hdukh

² wdi%e;s úOdkh

² iuiaÓ;sfhys ,d wlaudfõ ld¾hNdrh

² úIh lreKq wdjrKh jk mßÈ WÑ; wkqms<sfj<lg wkqj úia;drKh

lrkak'
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úIh lreKq meyeÈ,s lr §ug w;aje,la (

² iuiaÓ;sh

² foayh ;=< ksh; wNHka;r mßirhla mj;ajd .ekSu f,i iuiaÓ;sh w¾:

oelaúh yel'

² iuiaÓ;sh Ôú;h mj;ajd .ekSu i|yd w;HdjYH fjhs' iuiaÓ;sh mj;ajd

.ekSu iu. mDIaGjxYS foayh ;=< ls%hd;aul jk fndfyda hduk ls%hdj,s ne£

mj;S'

² wNHka;r yd ndysr mßir

² ffi,j,g Ôù meje;au i|yd udOHh imhkakd jQ ffi,j,

wdikak;u mßirh tajdfha wNHka;r mßirh jkafka h'

² i;a;aj yd Ydl foay wjg mßirh tajdfha ndysr mßirh fõ'

² ñksidf.a iuiaÓ;sh

² wNHka;r mßirh ksh;j mj;ajd .ekSu i|yd mDIaGjxYSka f.a foay ;=<

ls%hd;aul jk md,l moaO;shla RK m%;sfmdaIS hka;%Kh kñka ye¢ka fõ'

² md,kh úh hq;= idOl u.skau iuiaÓ;sfha § ksjerÈ lsÍfï hka;%Kh

wdrïN fjhs'

RK m%;sfmdaIS hka;%Kh

RK m%;sfmdaIS hka;%Kh

idOlfha kshñ;
uÜgu my< hdu

idOlfha kshñ;
uÜgu by< hdu

iuiaÓ;sl mrdih
^foayfha kshñ; uÜgu&
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² wNHka;r mßirfha mj;sk md,kh úh hq;= m%Odk idOl jkafka;

² ridhksl idOlj, idkaøKh

Wod( .a¨fldaia" whk

² c,h yd ødjHhka ys mej;sh hq;= idfmalaI m%udK

² WIaK;ajh

² foay WIaK;ajh hdukh

² idudkH foay WIaK;ajh 36.90 C (98.4 F0)

² foay WIaK;ajh  hdukh lsÍfuys ,d RK m%;sfmdaIS hka;%Khla ls%hd;aul

fõ'

² WIaK;ajh wvqjk úg we;sjk m%;spdr

²  ksoyia iakdhq wka; yd l%jqia n,an u.ska m%;s.%yKh lrhs'

² ShuntVessels

² yfï m¾hka; reêr jdyskS ixfldapkh lrhs' w;sf¾l ;dmh ksmoùu"

mßjD;a;sh ls%hdj, fõ.h jeä fjhs'

^;hsfrdlaiska" weä%k,ska  Y%djh jeäùu yd wlaudfõ ,ssmsv TlaislrKh

jeä fjhs'&

² frdau Woa.dul fmaYs ixfldapkh fjhs" fjõ,Su isÿfjhs'

² WIaK;ajh jeäjk úg we;sjk m%;spdr

² ksoyia iakdhq wka; yd r*sks foaydKq u.ska m%;s.%yKh lrhs'

² frdau yu u; je;sr isàu" yfï m¾hka; reêrjdyskS úia;drKh"

oyäh oeóu" mßjD;a;sh ls%hdj, fõ.h wvq lsÍu ^;hsfrdlaiska"

weä%k,ska Y%djh wvqjk w;r wlaudfõ ,smsv TlaislrK fõ.h wvq

fjhs'&

² foayfha WIaK;aj úp,k yhsfmd;e,ui u.ska y÷kd .kshs' u;=msg we;sjk

WIaK;aj fjkia  ùï ifï we;s m%;s.%dyl u.ska m%;s.%yKh lrhs'

² ñksidf.a foay WIaK;aj hdukfha § bÉPdkq. odhl;ajhla o mj;shs'

Wod( WKqiqu oefkk úg mjka ie,Su" iS;, oefkk úg jl=gq ùu yd

  WKqiqï we÷ïj,ska foayh wdjrKh lr .ekSu'

² reêr .a¨fldaia uÜgu hdukh

² ñksia reêrfha idudkH .a¨fldaia uÜgu 80-120 mg per 100 cm3 fjhs'
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² fuu w.hg jvd reêr .a¨fldaia uÜgu jeä jQ úg;

1' CO
2
yd H

2
O njg ì| jeàu ^ffi,Sh iajikh&

2' .a,hsfldcka njg m;a ù isref¾ ixÑ; ùu

3' fïo njg mßj¾;kh ù foayfhaa fïo ixÑ;fha .nvd lsÍu

² .a¨fldaia hdukh i|yd laISrmdhS isref¾ we;s iuia;sÓl ls%hdj,sh

² wdi%e;s úOdkh

² ñksidf.a reêr ma,diaudfõ mßudj;a" ma,diaudfõ yd mgl ;r,fha;a

ødjKh ù we;s øjHj, idkaøKh;a"  mgl ;r,h;a ksh;j ;nd .ekSu

wdi%e;s úOdkh u.ska isÿ fjhs'

² fuh uQ,sl l%u follska isÿ fjhs'

1' c, m%udKh md,kh

2' foayhg ,nd .kakd jQ yd neyer lrkakd jQ ,jK m%udKh md,kh

² Èklg mqoa.,hl= ,nd .kakd jQ yd msg lrkakd jQ ,jK yd c,h

m%udKh úYaf,aIKfha § uQ;% ksIamdokh jeo.;a jk nj fy<s ù we;'

² wdi%e;s úOdkhg fya;= jk hka;%K jDlal ;=< ls%hd;aul ùug ADH

fyda¾fudakh Wmldß fõ'

² iuiaÓ;sh mj;ajd .ekSfï ,d wlaudfõ ld¾hNdrh

² wlaudfõ ld¾hNdrh iudf,dapkh lsÍfï § wNHka;r mßirfha fN!;sl

iajNdjh yd ridhksl ixhq;sh hdukhg úYd, odhl;ajhla wlaudfjka isÿ

jk nj fmkajd Èh hq;= h' my; i|yka lreKq fuys § biau;= úh hq;= fjhs'

1' .a¨fldaia uÜgu hdukh

2' ,smsv wka;¾.;h hdukh

3' w;HjYH fkdjk weuhsfkda wï, ixYaf,aIKh

4' úI yrKh

5' foay WIaK;aj hdukh i|yd ;dmh ksIamdokh

6' ,sx.sl fyda¾fudak ì| jeàu yd bj;a lsÍu

7' ysfud.af,dìka ì| jeàu yd bj;a lsÍu

8' reêrh ixÑ; lsÍu

9' úgñka A, D, E, K ixÑ; lsÍu

10' reêr fm%daàka ixYaf,aIKh

11' fldf,iafgfrd,a ixYaf,aIKh lsÍu

                12 hQßhd ksmoùu
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ksmqK;dj 7'1'0 ( Ôùkaf.a iudfhdackh yd iuia;sÓhg wod< jHqy yd

lD;H úu¾Ykh lrhs'

ksmqK;d uÜgu 7'1'10 ( ñksia ifï uQ,sl jHqyh yd lD;H wkafõIKh lrhs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M, (

fuu ls%hdldrlï wjidkfha § YsIHhd (

² ñksia yfï uQ,sl jHqyh yd lD;H meyeÈ,s lrhs'

² ñksia yfï uQ,sl ia;r úia;r lrhs'

fhdað; bf.kqï - b.ekaùï ls%hdj,sh (

² fjí wvú u.ska ,nd .kakd jQ f;dr;=re" mß.Kl wdOdrfhka isÿ lrk

bÈßm;a lsÍï (Powerpoint Presentations) u.ska fyd fjk;a m%Njj,ska ,nd

.kakd jQ WÑ; f;dr;=re Ndú; lrñka my; oelafjk lreKq biau;= lrkak'

² ñksia yfï uQ,sl ia;r

² frdau

² .%kaÓ

² m%;s.%dyl

² yfï lD;H

² úIh lreKq wdjrKh jk mßÈ WÑ; wkqms<sfj<lg wkqj úia;drKh

lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (

² my; i|yka lreKq we;=<;a jk mßÈ ñksia yfï jHqyh yd lD;H meyeÈ,s

l< hq;= h'

² udkj ifï uQ,sl ia:r

² wmsp¾uh yd p¾uh kï jQ fldgia follg fnÈh yels nj

² ue,ams.Sh ia;rh we;=¨ ia;r lSmhlska wmsp¾uh iE§ we;s nj

² p¾ufha iS;, m%;s.%dyl" WIaK;aj m%;s.%dyl" iafkay Y%dù .%kaÓ" frdau Woa.dul

fmaYS" wOYap¾óh fïoh" iafõo .%kaÒ" reêr jdyskS yd iakdhq w.% msysgk nj
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²  yfï lD;H

1' ixfõol wjhjhla f,i

2' foay WIaK;ajh mj;ajd .ekSu

3' iafkayY%dù .%kaÒ Y%dj u.ska yu u;=msg yd frdau c, frdaOlj yd iqkuHhj

mj;ajd .kshs' nelaàßhdj,ska wdrlaId lrhs'

4' iafõo .%kaÒ WIaK;aj hdukhg yd nysiai%djhg WmldÍ fõ'

5' úc,kfhka yd UV lsrKj,ska wdrlaId lsÍu

6' nysiai%djh

² oyäh f,i iafõo .%kaÓj,ska yu u;g Y%djh jk ;r,h w;sf¾l c,h yd

,jK orhs'

² oyäh oeóu u.ska foayhg wkjYH øjH bj;a jk ksid yu nysiai%dùh

jHqyhla f,i ls%hd lrhs'
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tallh 8  - nysiai%djh

ksmqK;dj 8'1'0ksmqK;dj 8'1'0ksmqK;dj 8'1'0ksmqK;dj 8'1'0ksmqK;dj 8'1'0 ( ksfrda.S osú meje;aula Wfoid nysiai%dù moaO;sfha odhl;ajh

úYaf,aIKh lrhs'

ksmqK;d uÜgu 8'1'1ksmqK;d uÜgu 8'1'1ksmqK;d uÜgu 8'1'1ksmqK;d uÜgu 8'1'1ksmqK;d uÜgu 8'1'1 ( Ôùkaf.a mßjD;a;Sh yd nysiai%dù øjH w;r iïnkaO;d

f.dv k.hs'

ld,Éfþo ixLHdj (  04  hs'

bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (

fuu l%shdldrlu wjidkfha § YsIHhd (

² nysiai%djh iy tys jeo.;alu úia;r lrhs'

² nysiai%dù øjH yd mßjD;a;Sh w;r iïnkaO;djh úia;r lrhs'

² khsg%ckSh nysiai%djfha wka;M, meyeÈ,s lrhs'

² by; wka;M, nysiai%djh lsÍfï jdis iy wjdis ixikaokh lrhs'

² wka;M, iy Ôj;ajk mßirh w;r iïnkaO;djh úia;r lrhs'

² nysiai%djfha fjk;a wka;M, i|yka lrhs'

² CO
2

² ms;a j¾Kl

fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (fhdað; bf.kqï b.ekaùï l%shdj,sh (

² my; oelafjk nysiai%dù M, ms<sn| j f;dr;=re /ia lsßug isiq lKavdhï

fhduq lrjkak'

² NH
3
 " hqßhd

² hQßla wï," l%shákhska

² CO
2
" ms;a j¾Kl

² my; lreKq wjOdrKh lrñka bÈßm;a lsÍula i|yd isiqka fhduq lrjkak'

² by; wka;M, nysiai%djh lsÍfï jdis yd wjdis

² wka;M, yd Ôj;ajk mßirh w;r in|;dj

²   úIh lreKq wdjrKh jk mßÈ fhda.H wkqms<sfj<lg wkqj úia;drKh

lrkak'

úIh lreKq meyeÈ,s lr§ug w;aje,la (

² isrefrka mßjD;a;Sh wmøjH bj;a lsÍfï l%shdj,sh nysiai%djhhs' CO
2
, H

2
O, NH

3

isref¾ ksmofjk nysiai%dù øjH jk w;r ÔrKh fkdjQ wdydr" wdydr

ud¾.fhka bj;a lsÍfï l%shdj,sh jk u, my lsÍu nysiai%djh f,i fkdie,fla'
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² fuu wka;M, bj;a fkdl<fyd;a tajd isrerg úI iys; fõ'

² fm%daàka yd kHIaá wï, mßjD;a;sh u`.ska ÿn, Niauhla jk wefudakshd yd .aÆfldaia

u.ska ÿn, wï,hla jk CO
2
 o wka;M, f,i ,efí' tuksid wï, Niau wkqmd;h

fjkia fõ'

² wï, Niau wkqmd;h fjkia ùu ksid fm%daàka wiajdNdùlrKh isÿfõ'

² nysiai%dù M, bj;a lsÍu YÍrfha iuiaÓ;sh mj;ajd .ekSug odhl fõ'

² ish¨ i;=kaf.a khsg%ckSh nysiai%djfha m%:u M,h NH
3
 fõ'

² nysiai%dù øjH iy mßjD;a;Sh w;r we;s iïnkaO;djh

² ldfndyhsfâ%g

² iajdhq Yajikfha § CO
2
 iy H

2
O ksmofõ'

² ks¾jdhq Yajikfha § ,elaála wï,h ksmofõ'

² fïoh

² iajdhq Yajikfha § CO
2
 iy H

2
O ksmofõ'

² fm%daàka

² w;sßla; weuhsfkda wï, weuhskayrKfha § NH
3
 ksmofõ'

² wlaudfõ § ´ks;hska pl%h yryd hQßhd ksmofõ'

² kshqlaf,hsla wï,

² kshqlaf,hsla wï, mßjD;a;sfha § NH
3
 ksmofõ'

² khsg%ckSh nysiai%djfha wka;M,

² NH
3

² hQßla wï,h

² hQßhd

² l%shákhska

² by; wka;M,j, jHqy Ndú;fhka my; lreKq wjOdrKh lrkak'

² by; wka;M, nysiai%djh lsÍfï jdis iy wjdis

² wefudakshd

² iakdhq moaO;shg w;sYhska úIodhlhs'

² úirKh u.ska foay mDIaGfhka bj;a l< yel

² jdis

² YÍrfhka ldnka ydksùula isÿ fkdfõ' ^jHqyh Ndú;fhka

meyeÈ,s lrkak&

² kHIaá wï, yd wefudakshd wï,j, m%:u w;=re M,h wefudakshd ksid

ixYaaf,aIKh i|yd Yla;sh wjYH fkdfõ

² wjdis

² c,fha w;sYhska ødjHhhs tneúka NH
3
 nysiai%djh i|yd jeämqr c,h wjYH

fõ'

Wod (  c,c wmDIaGjxYSka" mDIaGjxYSkaf.a c,c lSg wjê" ñßÈh u;aiHhka
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² hQßhd

² wefudakshdj,g idfmalaIj c,fha ødjH;djh wvqh'

² úInúka wvqhs

² jdis

² wefudakshdj,g idfmalaIj úI iys; Ndjh wvq ksid ;ekam;a

lr ;nd .; yelsh'

² nysiai%djh i|yd wvq c, m%udKhla iEfyk neúka c,

ixrlaIKh isÿ fõ'

² wjdis

² ldnka jeä m%udKhla ydks fõ' ^jHqyh Ndú;fhka meyeÈ,s lrkak'&

² hqßhd wlaudfjys ixYaf,aIKh l< hq;= neúka Yla;sh wjYH fõ'

Wod ( iqyqUq,a weï*sìhdjka yd laIsrmdhska

² hQßla wï,h

² ødjH;dfjka wvqh

² jdis

² wefudakshd yd hqßhdj,g idfmalaIj úI núka wvqhs'

² foayh ;=, .nvd lr ;nd .; yel'

² nysiai%djh i|yd c,h wjYH ke;' tneúka c, ixrlaIKh by<h'

² wjdis

² ldnka ydksh by<h

Wod ( lDóka" mlaISka" Wr.hska

² l%shákhska

² l%shàka ì| fy,Sfuka iEfok M,hls' l%shàka fmaYsj, jeo.;a fldgils'

ls%hákhska YÍrfhka neyer lsÍu iïmQ¾Kfhkau jl=.vqj,ska isÿfõ'

² nysiai%djfha fjk;a wka;M,

² CO
2

- Yajik wjhj fyda fmkye,s  u.ska neyer lrhs'

² ms;a j¾Kl - wlaudfõ ixYaf,aIKh ù jDlal yd wdydr ud¾.fhka

   neyer lrhs'
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ksmqK;dj 8'1'0 ( ksfrda.S Èú meje;aula Wfoid nysiai%dù moaO;sfha

odhl;ajh úYaf,aIKh lrhs'

ksmqK;d uÜgu 8'1'2 ( Ôùkaf.a nysiai%dù jHqyj, úúO;ajh úuid n,hs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M, (

fuu l%shdldrlu wjidkfha § YsIHhd;

²  i;=kaf.a úúO nysiai%dù jHqy ,ehsia;= .; lrhs'

² rEm igyka wdOdrfhka i;=kaf.a úúO nysiai%dù jHqy úia;r lrhs'

fhdað; bf.kqï-b.ekaùï l%shdj,sh  (

² wka;¾cd,h" .%ka: jeks úúO iïm;a wdY%fhka my; oelafjk nysiai%dù jHqy

iïnkaOj f;dr;=re /ia lsÍug isiqka fhduq lrjkak'

² fidhd .;a f;dr;=re wkqj nysiai%dù jHqyj, úúO;ajh wOHhkh i|yd isiqka

fhduq lrjkak'

² foaydjrKh

² ixfldapl ßla;l

² is`M ffi,

² jDlalsld

² ue,ams.Sh kd,sld

² yß; .%kaÓ

² iafõo .%kaÓ

² ,jK .%kaÓ

² isiqka bÈßm;a lsÍula i|yd iQodkï lrjkak'

² úIh lreKq wdjrKh jk mßÈ fhda.H wkqms<sfj,lg wkqj úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,laúIh lreKq meyeos,s lr oSug w;aje,laúIh lreKq meyeos,s lr oSug w;aje,laúIh lreKq meyeos,s lr oSug w;aje,laúIh lreKq meyeos,s lr oSug w;aje,la ( ( ( ( (

² Ôù foay ;=, isÿjk ridhksl m%;sl%shd ksid ksmofjk wmøjH fndfyda úg

foayhg úI neúka tajd foayfhka flfia fyda neyer l< hq;=h' mßjD;a;Sh

wmøjH foayfhka neyer lsÍu nysiai%djh kñka ye¢kafõ' nysiai%djh isÿjk

jHqy  nysiai%dù mDIaG kï fõ'
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² nysiai%dù jHQy ^iQlaIau jHQyh wjYH ke;'&

² foay mDIaGh

idfmalaIj ir, jHqyhla ork Ôùkaf.a foayj, we;s ffi," mßirh iu`.

iDcq iïnkaO;djhla mj;S' fï ksid Tjqkaf.a nysiai%dù øjH úirKh u.ska

jydu foayfhka bj;a fõ'

² ixfldapl ßla;l

Amoeba, Paramecium iy fjk;a tal ffi,sl fm%daáiagdjkag ixfldapl

ßla;l kï jQ l=vd mg,uh uä ffi, ma,diaufha we; fuh bkaøshsldjls'

² is`M ffi,

tal ffi,Sh nysiai%dú jHqyhls'  me;,s mkqjkaf.a we;'^ Platyhelminthes &

² jDlalsld

.evú¨kag foayfhka msg;g iy foayh ;=,g újD; jk jDlalsld kï jQ

kd,sld moaO;shla we;' fuh nyq ffi,Sh kd,dldr jHqyhls' reêr ixirK

moaO;sh yd iïnkaO ù we;' kso( wefk,svdjka - .evú,a mkqjka

² ue,amS.Sh kd,sld

lDókaf.a ^ Wod ( lerfmd;a;d & nysiai%dù wjhj jkafka ue,amS.Sh kd,sldh'

² yß; .%kaÓ $ iam¾Yl .%kaÓ

biaika ^ Crustacea jka& f.a yuq fõ' wkakfi%da;hg bÈßfhka" ysig WoÍhj

úYd, yß; .%kaÓ hq.,la msysghs' foay ;r, iy foayfhka wmøjH bj;a lsÍug

odhl fõ'

² iafõo .%kaÓ

ñksidf.a iu mqrdu yuqfõ' p¾ufha msysgk weUreKq kd,dldr .%kaÓ iuQyhla

jk fïjd iafõo kd,hlg iïnkaO ù isÿrlska foay mDIaGhg újD; fõ'

² ,jK .%kaÓ

lrosh mlaISka uqyqÿ c,h mdkh lr" ,jK .%kaÓ u`.ska ,jK nysiai%djh lrhs'

,jK .%kaÓ hq.,la lrÈh mlaISka yd lrÈh Wr.hkaf.a weia wdikakfhaa

msysghs'

 ² m%dfhda.sl mÍlaIK (

²  pdÜ igyka yd rEm igyka Ndú;fhka i;=kaf.a m%Odk nysiai%dù jHQy

wOHhkh lsÍu'



116

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 8'1'0 ( ksfrda.S Èú meje;aula Wfoid nysiai%dù moaO;sfha

odhl;ajh úYaf,aIKh lrhs'

ksmqK;d uÜgu 8'1'3 ( ñksia nysiai%dù moaO;sfha o< jHqyh yd l%shdldÍ;ajh ms<sn|

úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 09 hs'

bf.kqï M, (

         fuu l%shdldrlu wjidkfha YsIHhd;

²  ñksidf.a uQ;%jdyskS moaO;sfha jHqyh iy lD;Hh úia;r lrhs'

² ñksidf.a uQ;%jdyskS moaO;sfha fldgia ,ehsia;= .; lrhs'

² ñksia jDlalj, msysàu" jHqyh iy reêr iemhqu i|yka lrhs'

² jDlalfha fldgia rEm igykl fmkajhs'

² jDlaldKqj jDlalfha jHqyuh yd lD;Huh tallh f,i meyeos,s lrhs'

² uQ;% iE§fï l%shdj,sh úia;r lrhs'

² wdi%e;s úOdkh" reêr pH hdukh" tßf;%dfmdhsáka yd ßkska Y%djh" reêr

mßudj yd reêr mSvkh mj;ajd .ekSu idlÉPd lrhs'

² jDlalj, l%shdldÍ;ajh flfrys fyd¾fudakj, n,mEu úia;r lrhs'

² ñksia nysiai%dú moaO;sh wdY%s; iq,n wdndO i|yka lrhs'

² wdndO je<elaùu i|yd .; hq;= l%shdud¾. úia;r lrhs'

² frda. y÷kd .ekSfï § ^úksYapfha §& uQ;%dj, ld¾hNdrh meyeÈ,s lrhs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï(

² ixrlaIs; kso¾Yk" iÔúlrKh wdÈh Wmfhda.S lrf.k my; lreKq biau;=

lr fmkajkak'

² ñksia nysiai%dù moaO;sfha m%Odk fldgia

² ñksia nysiai%dù moaO;sfha jHqy-lD;H iïnkaO;dj

² jDlaldKqj jHqyuh yd lD;Huh tallh f,i

² uQ;% iE§fï l%shdj,sh

² fyd¾fudak u.ska md,kh

² m%Odk iuiaÓ;sl wjhjh jDlalh nj

² my; lreKq iïnkaOfhka f;dr;=re /ia lsÍug isiqka fhduq lrjkak'

² jDlal wYauh ^.,a& yd uQ;%dY .,a

² wdndO je<elaùu i|yd .; hq;= l%shdud¾.

² uQ;% mÍlaId wdY%fhka f,v frda. y÷kd .ekSu

² isiqka bÈßm;a lsÍulg iQodkï lrjkak'

² úIh lreKq wdjrKh jk mßÈ fhda.H wkqms<sfj,lg wkqj úia;drKh lrkak'
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úIh lreKq meyeos,s lr oSug w;aje,la (

² ñksia uQ;% moaO;sfha m%Odk fldgia

² jDlal hq.,

² uQ;% jdyskS hq.,

² uQ;%dYh

² uQ;% ud¾.h

jDlalj, ksmofjk uQ;%" neyer lsÍu i|yd uQ;% jdyskS Tiafia uQ;%dYhg hjkq

,nhs' uQ;%dYfha uQ;% ;djld,slj .nvd fõ' uQ;% ud¾.h" uQ;%dYfha isg msg;g

úysfok kd,hls'

² jDlal

² jDlalj, msysàu

² Wor l=yrh ;=<" uyd m%dÖrhg my<ska" lfYarej fomi" Wria yd là

lfYareld w;r uÜgfï" m%;sWorÉP§hj ^WorÉPohg msg;ska&" foayfha

wmr ì;a;shg wdikakj msysghs"

² jï jDlalh" ol=Kq jDlalhg uola by<ska msysghs'

² reêr iemhqu

jDlalj,g reêrh iemfhkqfha uyd Ouksfha isg jDlalSh Ouks yryd jk

w;r jDlalfha isg wOr uyd Ysrdjg jDlalSh Ysrd u.ska reêrh f.k hhs'

² jDlalfha o< jHqyh

² jDlal fndaxÑ îc yeve;s h'

² jDlal m%djrfhka wdjrKh ù we;'

² jDlalfha wNHka;rh m%Odk fldgia follska iukaú; fõ'

² ndysrj jDlal ndyslh yd Bg we;=,;ska jDlal uÊPdjhs'

² .=Éýld wvx.= ksid jDlal ndyslh lkslduh iajrEmhla .kshs'

² jDlal uÊcdj" jDlalSh msróvj,ska iukaú; jk w;r fï jDlalSh msróv

ú,sÅ; iajNdjhla .kshs'

² jDlalSh msrñvj, w.% fY%daKsh foig ÈYdk; ù we;' jDlal fY%daKsfhka uQ;%

jdyskS wdrïN fõ'

² jDlalSh msrñv w;r ndysl mglj,ska iEÿkq jDlal ia:ïN msysghs'

² jDlal fY%daKsh yryd jDlalSh Ouks iy Ysrd .uka lrhs'

² jHqyuh yd lD;Huh tallh f,i jDlaldKqj

²  jDlaldKqjl jHqyh - wkaúlaISh jHqyh

² tla jDlalhla ;=< wkaùlaIsh jHqy jk jDlaldKq ñ,shkhla muK we;'
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² jDlaldKqjl fldgia ;

² fndauka m%djrh

² wúÿr ixj,s; kd,sldj

² fykaf,a mqvqfõ wjfrdayK ndyqj

² fykaf,a mqvqfõ wdfrdayK ndyqj

² úÿr ixj,s; kd,sldj

jDlaldKq j¾. folls'

²  ndysl jDlaldKq

² claIaG uÊcd jDlaldKq

² jDlalh ;=< fïjd msysgk ia:dk fjkia  fõ' ndysl jDlaldKq msysgkafka

jDlal ndyslfha m¾hka; m%foaYfha muKs' tajdfha fykaf,a mqvq fláh'

² claIaG uÊcd jDlaldKq we;af;a jDlal uÊcdj   ^ndyslh yd uÊcdj fjka jk

ia:dkh& wdikakfha h' tajdfha fykaf,a mqvq b;d È.= jk w;r uÊcdfõ

   .eUqrg úys§ we;'

² jDlaldKq .Kkdjla tla ix.%dyl m%kd,hlg újD; fõ'

² .=Éýldj yd fndauka m%djrh  tlaj ue,amS.Sh foaydKqj kñka ye¢kafõ'

² jDlalj,g reêrh iemfhkafka jDlalSh Ouksfhks' jDlaldKqjl .=Éýldjg

we;=¨ùug fmr bka YdLd f,i  yg.kakd Ouks o  wNsjdyS Ouksld o Tiafia

.=Éýldjg reêrh we;=¿ fõ' ^wNsjdys - foig" wmjdyS - bj;g&

² fndauka m%djrh fldamam yeve;sh' .=Éýldj kñka ye¢kafjk reêr  flaYkd,sld

cd,hla fndauka m%djrh ;=< msysghs'

² .=Éýldfõ § fmÍug Ndckh jQ  reêrh wmjdyS Ouksldj Tiafia;a jDlaldkqfõ

kd,sld wdY%s;j we;s flaYkd,sld cd,hla Tiafia;a .uka .kS' fuu flaYkd,sld

cd,h mßkd,dldr flaYkd,sld f,i ye¢kafõ' fuu flaYkd,sld" wú¥r yd

ú¥r ixj,s; kd,sld yd fykaf,a mqvqj jglr msysghs'

² mßkd,dldr flaYkd,sldj, we;s flaYkd,sld " uÊcdfõ we;s ix.%dyl m%kd,h

yd fykaf,a mqvqj,g iudka;rj .uka lrhs' fuu flaYkd,sld cd,h u.ska

reêrh kej; idudkH ixirKhg hjkq ,nhs' fuys  foayhg wjYH øjH we;'



119

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

² uQ;% iE§u

² uQ;% iE§fï § jDlaldKq ;=< l%shdj,s ;=kla isÿfõ'

1' w;smßY%djkh

2' jrKSh m%;sfYdaIKh

3' i%djh

² w;smßY%jkh

² fndauka m%djrfha l=yrh ;=,g wêl mSvkhla hgf;a reêrh fmÍu isÿfõ'

² fmÍu isÿjkafka .=Éýl flaYkd,sld ì;a;s iy fndauka m%djrfha we;=,; ì;a;s
yryd h'

² fufia fmÍ hk ;r,fha c,h" .aÆfldaia" weuhsfkda wï," hQßhd" úgñk"

T!IO  úúO whk yd fyda¾fudk  wdÈh wvx.= fõ'

² ma,diau fm%daàk yd reêr ffi, fufia fmÍug ,la fkd fõ'

² jrKSSh m%;sfYdaIKh

.=Éýl fmrKfha we;s iuyr øjH jDlaldKqfõ kd,sld jgd we;s reêr

flaYkd,sld cd,hg m%;sfYdaIkh fõ'

² wúÿr ixj,s; kd,sldj

²  c,h 80] muK wdi%e;sh u.ska wksjd¾hfhkau m%;sfYdaIKh fõ' fï i|yd

YÍrfha we;s c, m%udKfha  lsisÿ n,mEula ke;'

² Na+ " .aÆfldaia" weuhsfkda wï, il%shj m%;sfYdaIKh fõ'

Cl-" HCO-

3
" hQßhd iy K+ wl%shj m%;sfYdaIKh fõ'

² fykaf,a mqvqfõ wjfrdayK ndyqj

c,h wl%shj wdi%e;sh u`.ska

Na+ il%shj

² fykaf,a mqvqfõ wdfrdayK ndyqj

Na+ il%shj

Cl- wl%shj o m%;sfYdaIKh fõ'

² úÿr ixj,s; kd,sldj

ADH we;s úg c,h m%;sfYdaIKh fõ'

Na+ il%shj o

     HCO
3
- iy Cl -  - wls%hj

² ix.%dyl m%kd,h

ADH we;s úg c,h wl%shj (4.5%) m%;sfYdaIKh fõ'

H+ whk i%djh

ADH we;súg WmrswNsidrsl uQ;% idohs'

² i%djh

jDlaldkqfõ reêr flaYkd,sldj, we;s iuyr øjH jDlaldkqfõ kd,sld ;=<g

i%djh fõ' H+, K+, NH
4

+, l%shàkSka" T!IO" úgñka B

² jDlal l%shdldß;ajh flfrys fyda¾fudakj, n,mEu

² ADH - jDlaldkqfõ úÿr ixj,s; kd,sld iy ix.%dyl m%Kd, u;

n,mdhs' reêrfha c, m%;sY;h wvq jQ úg ADH i%djh jeä ù

reêrhg c,h m%;sfYdaIKh by< hhs'
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² we,afvdiagfrdaka - fidaähï yd c,h m%;sfYdaIKh jeä lrhs'

² reêrfha ,jK idkaøKh ^wdi%e;s mSvkh & wvq jQ úg we,afvdiagfrdaka i%djh

ùu jeäfõ'

² Na+ nysia ffi,Sh ;r,fha we;s jeo.;a øjHhls' idudkH reêr mßudj iy

reêr mSvkh mj;ajd .ekSug fïjd wjYH fõ'

² jDlal u.ska ,jK yd c,h  wjfYdaIKh W;af;ackh lsÍu ksid"

we,afvdiagfrdaka  u.ska idudkH reêr mßudj iy reêr mSvkh mj;ajd .kS'

² jDlalfha fjk;a lD;H ^jDlal m%Odk iuiaÓ;sl wjhjh jYfhka &

² wdi%e;s úOdkh

² reêrfha ksh; wdi%e;s mSvkhla mj;ajd .ekSu

²' reêr pH w.h hdukh

² fyd¾fudak i%djh

² tßf;%dfmdhsàka -  r;= reêr ffi, ksmoùu jeä lrhs'

² reêr mSvkh yd reêr mßudj mj;ajd .ekSu'

  ² ñksidf.a uQ;%jdyskS moaO;sh wdY%s; wdndO

² uQ;%dY   .,a  iy jDlal .,a

² uQ;%j, we;s ,jK wjlafIam ù iEfoa' m%Odk jkafka le,aishï Tlaif,aÜ

iys; .,a jk w;r hqßla wï,h wjlafIam ù iEfok .,a o we;'

² fya;= úh yels idOl

 ² uQ;%.,a iys; ùfï mjq,a b;sydih

 ² fm%daàka wêl wdydr .ekSu

² c,h m%udKj;a ;rï mdkh fkdlsÍu

² jhi wjq 20 - 50 w;r by; ;;a;aj nyq, h'

² j<lajd .ekSug .; yels l%shd ud¾.

² jeämqr c,h mdkh lsÍu

² frda. úksYapfha § uq;%j, ld¾h Ndrh

² UFR -   Urine Full Report

² Urine Culture Report
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tallh 9  ikaOdrKh yd p,kh

ksmqK;dj 9'1'0 ((((( Ôúkaf.a ikaOdrKh i|yd ieleiS we;s moaO;s yd p,k

l%u úuid n,hs'

ksmqK;d uÜgu 9'1'1 ((((( i;=kaf.a iels,s moaO;sj, jHqyh yd lD;H úuid n,hs'

ld,Éfþo ixLHdj ((((( 06 hs'

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (

fuu l%shdldrlu wjidkfha § YsIHhd;

² i;=kaf.a yuqjk m%Odk iels,s j¾. m%ldY lrhs'

² øjiaÓ;sl iels,af,a ixúOdkh WodyrK iys;j úia;r lrhs'

² nys# iels,af,a ixúOdkh WodyrK iys;j úia;r lrhs'

² wNHka;r iels,af,a ixúOdkh WodyrK iys;j úia;r lrhs'

² ñksidf.a wiaÓ yd ldáf,acj, wkaùlaISh jHqyh meyeÈ,s lrhs'

² iels,s moaO;sfha lD;H úia;r lrhs'

fhdað; bf.kqï - b.ekaùï l%shdj,sh ( ( ( ( (

² fok ,o iels,s j¾. yd wod< WodyrK wjOdrKh lrñka idlÉPdjlg fhduq

lsÍu'

² iels,s moaO;sh yd wod< my; i|yka lD;H ms<sn|j nqoaê l,ïnk ieishlg

isiqka fhduq lsÍu'

• ikaOdrKh

• wdrlaIdj

• p,kh

• le,aishï .nvd lSÍu yd ksoyia lsÍu

• fmdiafmaÜ .nvd lsÍu yd ksoyia lsÍu

• reêr ffi, ksIamdokh lsÍu

² YsIHhka bÈßm;a lsÍulg iQodkï lrkak' WÑ; wkqms<sfj,lg wkqj úIh lreKq

úia;drKh lrkak'

úIh lreKq meyeÈ,s lr oSug w;aje,la (

² i;a;aj rdcOdksfha m%Odk iels,s wdldr ;=kla we;' Wod ( øjiaÓ;sl iels,s" nys#

iels,s" wNHka;r iels,s

² øjiaÓ;s iels,a, -tlsfklg úreoaO f,i l%shd lrk fmaYS ia;r follska hq;a

^jD;a;dldr yd wkajdhdu& foay ì;a;sfhka wdjrKh jQ wjldYhla ;=< wka;¾.;

foayfhka Y%djh jQ ;r,hla øjiaÓ;sl iels,a,la f,i l%shdlrhs'

fmaYs ixfldapkh yd ;r,fhys we;sjk mSvkfha ixhqla; m%;sM,h" Ôúhdf.a

ixprKh yd yevh flf¾ n,mdhs' Wod (  wfk,svdjkaf.a isf,dañl ;r,h
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² nys#iels,a, - wdf;%dfmdavdjkaf.a th lhsàka j,ska iE§ we;s ksiaffi,Sh

jHqyhls' fm%daàka ^lDóka& yd le,aishï ldnfkaÜj,ska  ^lariafÜishdjka &

oeä ù we;s" p,kh i|yd ;=kS" wefok iq̈  mg, ork" úc,kh je,elaùug bá

iys; ndysr ia;rhla iys;" j¾Okh i|yd yej yeÍu wjYH jk" fmaYS ksfõYkhg

m%ir ork" l=vd Ôùkag ikaOdrKh yd ixprKh i|yd ld¾hlaIu j Q

Wml%uhla bka ie,fia'

  ² ndysr iels,a,la ork Ôùka ldKav Wod ( wdf;%dfmdvdjka

  ² ndysr iels,a,la ork fjk;a ldKav i|yd WodyrK fokak'

  ² ndysr iels,s wdldr yd tajdfha lD;H úia;r l< hq;= fjhs'

  ² le,aishï ldnfkaÜj,ska ie§ we;s ndysr iels,s Wod ( fud¨iald

  ² wiaÓ ;, Wod ( Wr.

  ²   f¾äfhdaf,aßhdjka

 ² wNHka;r iels,a, - fndfyda i;=kaf.a ikaOdrl moaO;s wNHka;r iels,s  fjhs'

Wod ( iuyr tal ffi,sl fm%dáiagd ^f¾äfhdaf,aßhd&" iamkaÔka" iuyr

fud¨iald yd mDIaGjxYSka

² wiaÓ fyda ldáf,acj,ska ks¾ñ;" fmaYs ksfõIKh isÿ lrk" Ôù mglj,ska

hq;=" Tjqka ;=< j¾Okh jk fïjd oeä jHqyhkah' wiaÓ w;r we;s úúO

ikaê nkaOks wdOdrfhka kshñ; j ia:dk.; ù mj;shs'

Wod (  mDIaGjxYSka

² le,aishï ldnfkaÜ ;, - tlhsfkdv¾fïgd

² wiaÓ - fldafâgd

² ldáf,ac - fldaafvgd

² ñksidf.a wiaÓ yd ldáf,ac mglj, wKaùlaISh  jHqyh úia;drKh lrkak'

² iels,s moaO;sfha lD;Hka'

²  ikaOdrKh  -  iEu iels,a,laau foayfha oeä rduqj idok w;r wd;;s n,

yd iïmSvkj,g m%;sfrdaë fjhs' tajd foayfha yevh mj;ajd .ekSug

WmldÍ fjhs'

² wdrlaIdj  - tajd u.ska ishqï wNHka;r bkaøshka wdrlaId fjhs'

² p,kh  - foayfha fmaYS iú ùug WÑ; oeä nj ,nd fok øjHj,ska

iels,a, ks¾udKh ù we;'

fmaYsj,ska fufyhúh yels ,Sjr f,i iels,s fldgia l%shd;aul fjhs'

fuh isÿjkúg p,kh isÿfjhs'

² le,aishï .nvd lsÍu yd ksoyia lsÍu

iuyr fyd¾fudak u.ska le,aishï whk iels,af,a .nvd lsÍu yd ksoyia

lsÍu hdukh lrhs' reêr le,aishï uÜgu m%Yia; w.hg jvd by< .sh

úg wiaÓj,Ca ++ ,nd .ekSu fyd¾fudak u.ska W;af;ackh fjhs'

tf,iu reêr Ca++  uÜgu m%Yia; w.hg jvd my< .sh úg wiaÓj,ska

Ca++ ksoyia lsÍu fyd¾fudak u.ska W;af;ackh fjhs'

² reêr ffi, ksmoùu - weg ñÿ¿j,
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ksmqK;dj 9'1'0 ( Ôùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,k
l%u úuid n,hs'

ksmqK;d uÜgu 9'1'2 ( ñksidf.a wdlaIl wegiels,af,a jHqyh yd lD;H
wkafõIKh lrhs'

ld,Éfþo ixLHdj ( 08 hs'

bf.kqï M, (
fuu l%shdldrlu wjidkfha § YsIHhd;

²  udkj iels,af,a ixúOdkh úia;r lrhs'

² wdlaIl iels,af,a fldgia ,hsia;= .; lrhs'

² ysialnf,a yd lfYarefõ úúO fldgiaj, o< jHqyh tys lD;Hhkag iïnkaOj

wOHhkh lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh ( ( ( ( (

² ùäfhda mg$ mska;+r fyda pdÜ igyka fmkajd my; i|yka lreKq u;=jk mßÈ

idlÉPdjla fufyhjkak'

²  i;a;aj rdcOdksfha úúO iels,s moaO;s

² p,kfha § iels,s moaO;sh WmldÍ ùu

² udkj iels,s moaO;sh wdlaIl iels,a, yd .d;% iels,a, hk fldgia

follg fnÈh yels h'

²  my; i|yka Wmfoia YsIHhka l%shdldrlïj, ksr; lrùu i|yd h'

² ñksia iels,s moaO;sfha my; § we;s fldgia ms<sn| wjOdkh fhduq lrkak'

² ysialn,

²  lfYarej

² m¾Y= yd Wr;,h

² my; Wm YS¾I hgf;a iels,s moaO;sfha fldgia § we;s iïm;a Wmfhda.S

lr f.k .,md .ekSfuka miqj Tng § we;s f;audj úia;drKh lrkak'

²  tla tla fldgfia wiaÓ ixúOdkh ù we;s wdldrh

² lD;Hhg wod< j tajdfha jHqyh

² tla tla fldgfia we;s úfYaI ,laIK

² my; § we;s lD;Hhkg wod<j my; i|yka fldgiaj, odhl;ajh

idlÉPd lrkak'

²  ikaOdrKh

² wdrlaIdj

² p,kh

²  le,aishï .nvd lsÍu yd ksoyia lsÍu

² bÈßm;a lsÍulg isiqka iQodkï lrkak'

² WÑ; wkqms<sfj<lg úIh ikaOdrh úia;drKh lrkak'
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úIh lreKq meyeÈ,s lr .ekSug w;aje,la        (

² wdlaIl iels,a,

² ysialn,

²  lfYarej

² m¾Y+ yd Wr;,h

² .d;% iels,a,

²  fïL,d

² .d;%d

² ñksidf.a wdlaIl iels,a,

²  ysialn, - ysialn, fldgia follska hqla;h

1' lmd,h

2' jla;%

² wiaÓ 22lska iukaú;h

lmd,h wiaÓ 08ka iE§ we;'

,,dg wiaÓ 1

md¾Yaj lmd, wiaÓ 2

wmrlmd, wiaÓ 1

YxLl wiaÓ 2

ðødiaÓ 1

lS,diaÓ 1

² lmd, Odß;dj  1'5 l

²  ysia lnf,a lD;Hhka

² fud<h wdjrKh yd wdrlaIdj

²  weia" wd>%dK wjhj" ueo lk yd we;=,a lk wdrlaId lsÍu

² iqIqïkdj msgùug ud¾.hla i,iñka uyd ðøh lmd,fha wOrj we;'

² uyd ðøh fomi iqug f.da,dldr ^ wmr lmd, ikaOdkh & ikaOdk m%ir

hq.,la we;'  ysia ln, by, my, p,kj,g bv i,iñka tajd weÜ,ia

lfYarej iu`. ikaOdkh  fjhs'

²  rkaO% - m%iQ;sfha § ysialnf,ys ueo iïmSvkj,g bv i,ik uDÿ mg,uh

m%foaYhs'  jhi wjq 1 - 2 oS fïjd wiaÓ u.ska m%;sia:dmkh fjhs'

m%Odk rkaO% y÷kajd tajdfha msysàu olajkak'

² fldagrl - ,,dg" lS,dN" ðødiaÓ yd W!¾Oj ykql wiaÓ ;=< msysgk jd;h

msß wjldYhhs' tajd kdih iu`. iïnkaO w;r mlaIauOr

Yaf,aIau, mg,hlska wdia;rKh ù we;'

�

úia;r wjYH ke;
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² lD;Hhka 1' lgy`v wkqkdo ùu

2' uqyqfKa yd lmd,fha wiaÓj, nr wvq lsÍug

3' lfYarefõ by< fl<jr u; ysialn, myiqfjka ;=,kh lsÍug

² m%Odk m%ir

²  há ykqj  ^wfOda ykqj &

a. ikaOdk w.% m%irh

YxLl - wfOdaykql ikaêh idoñka YxLl wiaÓh iu`. ikaOdkh

fjhs'

b. ;=Kavdldr m%irh

fmaYs yd nkaOks iïnkaO ùug mDIaGh imhhs'

²  lmd,h

a. wmr lmd, ikaOdk w.% ^ tla hq.,hla &

weÜ,ia lfYarej iu`. wiõ ikaêhla idoñka wmrlmd, wiaÓfha "

lmd,hg wOÍhj msysghs'

²  YxLl wiaÓfha we;s m%ir

a. pQpqldldr m%irh

lkg msgqmiska we;s fmaYS ksfõIKh i|yd

b. lS,dN m%irh

fmaYs ksfõIKhg ^fmaYs iúùug&

c. hq. m%irh

fmaYs ksfõIKh i|yd hq.jl%h iEÈu msKsi YxLl wiaÓfhka yg

.kshs'

² jlaa;% m%foaYh

² wiaÓ 14 ka hqla;" w;r lmd,hg my,ska msysghs'

² Wv ykqj lmd,hg iïnkaOj we;'

² oeä ;,a, wiaÓuh yd uDÿ ;,a, ldáf,aÔh fõ' tu.ska kdid l=àrh uqL

l=yrfhka fjka fjhs'

² há ykqj p,kh l< yel'

² wfOda ykqj lmd,h iu`. ikaOdkh fjhs' há ykqj p,kh i|yd fmaYS

iúùu i|yd we;s mDIaGh imhkqfha hq. jl%hhs'

² lfYarej

f¾Çhj ieliqKq lfYareld 33ka iukaú;" Yla;su;a" iqkuH oKavls' foayh

yd ysig ikaOdrKh imhhs' fuh fjka fjka jYfhka msysá wl%uj;a  wiaÓ

24ka hq;=h' bka myla noaOj ;%sldiaÓh idohs" y;rla noaOj wkq;%sldiaÓh

idohs' lfYarefõ m%Odk lemS fmfkk m%foaY y;rla we;' ff.%ù ^7& Wria

^12& là ^5& ;%sldiaÓl ^5& óg wu;rj wkq;%sldiaÓh wu;rj msysgd we;'
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² lfYarefõ jl% y;rla we;'

1' ff.%ù

2' Wria

3' lá

4' ;%sldiaÓl

² fuu jl% wdldr folls

1' m%d:ñl

2' oaú;shsl

² l,,fha we;af;a tla jl%hla muKla nj úia;r lrkak'

² m%d:ñl jl%

² oaú;shsl jl% we;sùfï § m%d:ñl jl% Wria yd ;%sldiaÓl m%foaYj,g iSud

fjhs'

² mQ¾j foig wj;,h

² oaú;shsl jl%

² Wm;ska miqj we;sfjhs' Wm;ska udi ;=klg muK miqj m%:u ff.%ù jl%h

we;sfjhs'  túg orejdg ysi iDcqj tiúh yelsfjhs'

² fojk jl%h Wm;ska udi 7 - 8 w;r § we;s fõ' <orejdg l| fl<ska ;nd

.ekSfï yelshdj we;sfjhs'

² oaú;Shsl jl% mQ¾j foig W;a;, fjhs'

² rEm igyka Ndú;fhka by; lreKq meyeÈ,s lrkak'

² jl%j, m%Odk lD;Hh iDcq bßhõj mj;ajd .ekSuhs' lfYarefõ wfkl=;a

l%shdjka jkafka

1' iqIqïkdj wdrlaId lsÍu

2' iqIqïkd iakdhq" reêr jdyskS yd jid jdyskS i|yd lfYarel ðø u.ska

wjldY iemhSu

3' foayfha p,kj,g bv ie,iSu

4' ysia ln, ord isàu

5' wka;¾ lfYarel u`v,a u.ska lïmk wjfYdaIKh yd iqIqïkdj wdrlaId

lsÍu

6' m¾Y= yd fïL,dj,g ikaOdkh ùug ie,iSu

² lfYareld j¾.

rEm igyka Ndú;d lrñka o¾YSh lfYareldjl jHqyh meyeÈ,s lsÍu yd

wfkl=;a lfYareldj, úúO;ajhka tajdg fya;= iys;j meyeÈ,s lsÍu'
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² wka;¾ lfYareld uv,

lïmk wjfYdaIlhla f,i l%shd lsÍu" 'uv, ,siaid hdu' je,elaùu i|yd

nr bis,Sfï ksjerÈ wdldrh fmkajd §u

² m¾Y= yd Wr ;,h

Wri ;=, we;s wjhjj,g wdrlaIdj iemhSu i|yd m¾Y= hq.,a 12la  yd

Wr;,hla we;s nj fmkajd Èh hq;=h' rla;dkq ksIamdokh i|yd Wr;,fha

jeo.;alu i|yka l< hq;= h'

² wdlD;s yd rEm igyka Ndú; lrñka ysia lnf,a yd lfYarefõ o< jHqyh tys

lD;Hhkag ork iïnkaO;djh meyeÈ,s l< hq;=h'

² m%dfhda.sl mÍlaIK (

²  wdlD;s" rEmigyka yd kso¾Yl Ndú;fhka ñksia ysia ln, yd lfYarefõ

   o< jHQyh tys úúO fldgiaj, lD;Hj,g wod< j wOHhkh lsÍu'
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ksmqK;dj 9'1'0ksmqK;dj 9'1'0ksmqK;dj 9'1'0ksmqK;dj 9'1'0ksmqK;dj 9'1'0 ((((( Ôùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,k

l%u úuid n,hs'l%u úuid n,hs'l%u úuid n,hs'l%u úuid n,hs'l%u úuid n,hs'

ksmqK;d uÜgu 9'1'3ksmqK;d uÜgu 9'1'3ksmqK;d uÜgu 9'1'3ksmqK;d uÜgu 9'1'3ksmqK;d uÜgu 9'1'3 ((((( ñksidf.a .d;% wegiels,af,a jHqyh yd lD;Hhkañksidf.a .d;% wegiels,af,a jHqyh yd lD;Hhkañksidf.a .d;% wegiels,af,a jHqyh yd lD;Hhkañksidf.a .d;% wegiels,af,a jHqyh yd lD;Hhkañksidf.a .d;% wegiels,af,a jHqyh yd lD;Hhka

wkafõIKh lrhs'wkafõIKh lrhs'wkafõIKh lrhs'wkafõIKh lrhs'wkafõIKh lrhs'

ld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdj ((((( ld,Éfþo 06  hs'ld,Éfþo 06  hs'ld,Éfþo 06  hs'ld,Éfþo 06  hs'ld,Éfþo 06  hs'

bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (

fuu l%shdldrlu wjidkfha oS YsIHhd;

² udkj iels,af,a ixúOdkh úia;r lrhs'

² .d;%d iels,af,a fldgia ,hsia;= .; lrhs'

² wdlD;s yd mska;+r Ndú;fhka iels,af,a o< jHqyh tys úúO fldgiaj,

lD;Hkag iïnkaO lr" meyeÈ,s lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh (((((
² YsIHhkag .d;% iels,af,a fldgia wdo¾Ykh lrñka my; i|yka lreKq

biau;= jk mßÈ idlÉPdjla fufyhjkak'

² .d;% iels,a, .d;% yd fïL,d follska iE§ we;'

² nr tiùu" p,kh" .%yKh" ikaOdrKh yd weú§u jeks lD;Hhka i|yd

.d;%j, jHqyfha we;s wiaÓ wkqj¾;kh ù we;'

² WÑ; lD;Hhkaj,g wod<j my; i|yka ud;Dld Tiafia bÈßm;a lsÍulg

isiqka  fhduq lrkak'

² ud;Dld

² mQ¾j .d;%h

² wmr .d;%h

² Wr fïL,dj

² fY%daKs fïL,dj

² lD;H

² ikaOdrKh

² wdrlaIdj

² p,kh

² .%yKh

² Yla;su;a nj

² bßhõj

² weú§u

² reêr ffi, ksIamdokh

² Ca2+ yd PO
4
3- ixÑ; lsÍu

² YsIHhka bÈßm;a lsÍulg iQodkï lrkak'
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úIh lreKq meyeÈ,s lr .ekSug w;aje,la (
² .d;% wegiels,a,

fïL,d follska yd .d;% j,ska .d;% weg iels,a, iE§ we;s nj fmkajd Èh

hq;=h'

² Wr fïL,dfõ yd fY%daKs fïL,dfõ o< jHqyh tajdfha lD;Hhkag wod<j

meyeÈ,s l< hq;=h'

² .eyeKq yd msßñ fY%daKs fïL,dj, fjki meyeÈ,s l< hq;=h'

² mQ¾j .d;%fha jHqyh úia;r lsÍu yd .%yKh" nr tiùu yd mq`M,a mrdihl

p,kh i|yd mQ¾j .d;%fha jHqyh wkqj¾;kh ù we;s wdldrh fmkajd §u'

² Yla;su;a Ndjh" iDcq foay bßhõj" weú§u" foayfha nr ord .ekSug iïnkaOj

wmr .d;%fha jHqyh ieliS we;s wdldrh'

² by; lD;Hhkag iïnkaOj mdofhys jl% meyeÈ,s l< hq;=h'

² iqkuHNdjhg ̂  flexibility & iïnkaO mQ¾j .d;%fha jHqyh meyeÈ,s l< hq;=h'

² .af,fkdhsv l=yrfha mj;sk wiïmQ¾K f.da, l=yr ikaêh fkd.eUqrh' th

úYd, mrdihl p,kj,g bv i,ihs'

² mQ¾j .d;%fha my, fldgi W;al=íck yd ksl=íck fmkajhs'

² m%.kavdiaÓfha úÿr fl,jr ikaOdk mDIaG folla we;s w;r" bka tlla jk

YS¾Ilh wrdiaÓh i|yd jk w;r lmamsh wkajrdiaÓh i|yd h'

² Ys¾Ilh u; wrdiaÓfha Ys¾Ihg N%uKh úh yel' fuhg bv foñka ueKsla

lgqfõ yia:  l+¾jdiaÓ ikaOdkh jkqfha wrdiaÓh iu`. muKs'

² ms<su,a udmg we`.s,a,

² udmg we`.s,a,g wfkl=;a we`.s,s iu`. ,ïnl ;,hl  p,khg bv i,ik

úfYaI ikaêhla wod< y;a;l=¾p wiaÒh yd m,jeks yia;l=¾fpdamß wiaÓh

w;r we;' fuh udmg we`.s,af,a ms<su,a Ndjhg fya;=fjhs' fuh ñksidg

iqúfYaI  jQQ  ishqï  .%yK ^h:d;;H .%yK & j,g fya;= fjhs'

² wdndO yd widudkH;d

² wiaÓ ffjj¾jh

² wiaÓ mglh laIh úu wiaÓ ffjj¾jhhs'

² ikaêj, p,k yelshdj wvq lrhs' wiaÓ ì£hdïj,g o fya;=úh yelsh'

² wiaÓ ffjj¾jhg fya;=jk idOl

² fyd¾fudak wiu;=,s;;dj ^ wd¾;j yrKfha § &

² wiaÓ m¾jodyh'

² ikaêj, we;s ikaOdk ldáf,ac  l%ufhka ;=kS ù wiaÓ laIh ù hhs'

fuys m%;sM,hla  f,i fõokdj we;s fõ'

 ² m%dfhda.sl mÍlaIK (

   ²  kso¾Yl" wdlD;s yd rEmigyka Ndú;fhka ñksidf.a Wr fïL,dj" fY%daKs

  fïL,dj yd .d;%d wegiels,a, wOHhkh lsÍu'
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ksmqK;dj 9'1'0ksmqK;dj 9'1'0ksmqK;dj 9'1'0ksmqK;dj 9'1'0ksmqK;dj 9'1'0 ((((( Ôùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,kÔùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,k

l%u úuid n,hs'l%u úuid n,hs'l%u úuid n,hs'l%u úuid n,hs'l%u úuid n,hs'

ksmqK;d uÜgu 9'1'4ksmqK;d uÜgu 9'1'4ksmqK;d uÜgu 9'1'4ksmqK;d uÜgu 9'1'4ksmqK;d uÜgu 9'1'4 ((((( i;=kaf.a ixprK jHqy .fõIKh lrhs'i;=kaf.a ixprK jHqy .fõIKh lrhs'i;=kaf.a ixprK jHqy .fõIKh lrhs'i;=kaf.a ixprK jHqy .fõIKh lrhs'i;=kaf.a ixprK jHqy .fõIKh lrhs'

ld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdj ((((( 02 hs'02 hs'02 hs'02 hs'02 hs'

fuu l%shdldrlu wjidkfha § YsIHhd ;

² ixprKfha § p,k wdldr úia;r lrhs'

² jHdcmdo" mlaIau" lYsld yd fmaYsj, jHqy rEm igyka u`.ska meyeÈ,s

lrhs'

fhdacs; bf.kqï b.ekaùï l%shdj,sh (fhdacs; bf.kqï b.ekaùï l%shdj,sh (fhdacs; bf.kqï b.ekaùï l%shdj,sh (fhdacs; bf.kqï b.ekaùï l%shdj,sh (fhdacs; bf.kqï b.ekaùï l%shdj,sh (

² mß.Klh wdOdrfhka lrk bÈßm;a lsÍula wdOdrfhka my; i|yka lreKq

biau;= l< hq;=h'

² p,kh Ôúhd" wjhj yd ffi,Sh hk uÜgïj,ska isÿfõ'

² iïmQ¾K Ôúhdu tla ia:dkhl isg ;j;a ia:dkhlg p,kh ùu

ixprKh kï fõ'

² ixprKfha jeo.;a lï

² WodyrK iys;j ixprK wdldr úia;r lsÍu'

^iÔúlrKh - Animation &

² isiqkaj bÈßm;a lsÍulg iQodkï lrkak'

² WÑ; wkqms<sfj,lg wod< úIh ikaOdrh úia;drKh lrkak'

úIh lreKq meyeÈ,s lr .ekSug w;aje,la (

² p,kh my; uÜgïj,ska isÿ fõ'

²     ffi,Sh

² wjhj

² Ôùhd

² iïmQ¾K Ôúhd hï ia:dkhl isg ;j ia:dkhlg p,kh ùu ixprKhhs'

² ixprKfha Ndú; lsÍï

²     wdydr fidhd .ekSug

² úf,damslhkag f.dÿre ùfuka je,lSug

² jHdma;shg

² kj" WÑ; jdiia:dk fidhd .ekSug

² m%ckk ld¾hh i|yd Ôùka tla/ia ùug
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² ixprK wdldr

² jHdcmdo ^iQlaIau jHQy wjYH ke;'&

weóndldr ffi, jk weónd yd NlaIl iqÿ reêrdKq

ffi,j,g tajdfha yevh fjkia l< yels w;r ta u; Tjqkaf.a

p,kh mdol ù we;' ffi,h p,kfha § ;r,uh wka;#ma,diauh

.,dhdu u`.ska oeä nysIama,diaufha ;djld,sl fkreï we;s lrhs'

fuh jHdc mdohls'

² lYsld wdOdrfhka isÿ lrk p,k ^iQlaIau jHQy wjYH ke;'&

lYsld yd Y=l%dKq ffi,j,  j,s. jeks lYsld wdldr jHqy tajdfha

m%pd,kh ,nd .kafka lYsldfõ mdofha isg w.%h olajd we;s lrkq

,nk ßoañl ;rx.dldr p,kj,sks' fuys § Ôúhd úreoaO ÈYdjg

p,kh fõ'

² mlaIau wdOdrfhka isÿ lrk p,k ^iQlaIau jHQy wjYH ke;'&

meróishïf.a isÿfõ' iEu mlaIauhlau foayfhka iDcqj úysfoa'

yn,aj,ska p,kh jk fndaÜgqjla wdldr p,khla

olajñka Ôúhd bÈßhg p,kh lsÍfï § iEu mlaIauhlau 1800lg

wdikak pdmhl p,khla olajhs' fuu p,khka iïmQ¾K lsÍfï §

mlaIauh uq,a msysàugu m;afjhs' fuys § mlaIauh iDcqNdjfhka f;dr

ksid keóug ,lafõ'

² fmaYS wdOdrfhka isÿ lrk p,k

ixfldapkh yd bys,a ùug yelshdj we;s fmaYs ;ka;= f,i ye¢kafjk"

fmaYs ffi,j,ska fmaYshla iEÈ we;' foayhg ikaOdrKh iemhSfï §

yd p,kj,g bv ie,iSfï § iels,a, fmaYS iu`. tlaj l%shdlrhs'
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ksmqK;dj  9'1'0 ( Ôùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,k

l%u úuid n,hs'

ksmqK;d uÜgu 9'1'5 ( úúO fmaYs mglj, uQ,sl jHqyh yd ldhsl úoHdj

wkafõIKh lrhs'

ld,Éfþo ixLHdj (  06  hs'

bf.kqï M, (

fuu l%shdldlru wjidkfha § YsIHhd ;

² fmaYs mglfha uQ,sl jHqyh yd ldh l¾uh úia;r lrhs'

² fmaYs mglfha uQ,sl ,dlaIKsl .;s.=K meyeÈ,s lrhs'

² fmaYs j¾. m%ldY lrhs'

² fmaYs mglfha uQ,sl jHqyh yd lD;H meyeÈ,s lrhs'

² idfldñhrhl jHqyh meyeÈ,s lsÍu yd lxld, fmaYs ixfldapkfha uQ,sl

hka;%Kh meyeÈ,s lrhs'

² i¾mK iQ;%sld jdofha uQ,sl ixl,am meyeÈ,s lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh ( ( ( ( (

² ilik ,o lod Wmfhda.S lr.k fmaYS mglfha uQ,sl ,dlaIKsl .;s.=K

biau;= l< hq;=h'

² ilik ,o lod wKaùlaIfhka ksÍlaIKh lrñka úúO fmaYs mglj, rEm

igyka we£ug isiqkag u`. fmkaúh hq;=h'

² isks`ÿ fmaYs

² yD;a fmaYs

² lxld, fmaYs

² my; i|yka lreKq biau;= jk whqßka idlÉPdjla fufyhjkak'

² lxld, fmaYs p,kfha uQ,sl hka;%kh yd ifldñhrfha jHqyh

² i¾mK iQ;%sld jdofha uQ,sl ixl,am

² bÈßm;a lsÍula i|yd YsIHhka iQodkï lrkak'

² WÑ; wkqms<sfj,lg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeÈ,s lr .ekSug w;aje,l aa aa a (

² fmaYs mglh

² úúO fmaYs mgl wdldr

² isks÷ fmaYs

² yD;a fmaYs

² lxld, fmaYs
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² yevh - tlsfklg ;¾l= rEmS" flá" is,skavldr YdLkh

iudka;rj ieliqKq" YdLkh ù ke;' ù we;'

È.=" is,skavldr" YdLkh

fkdjQ

² tl fmaYs ;ka;=jlg         tal kHIaál tal kHIaál

^ffi,h&kHIaá

iuqyhla we;'

^tla tla ;ka;=fõ

mDIaGhg wdikakj

kHIaá msysgd we;'

² úf,aL orhs úf,aL fkdorhs' úf,aL orhs'

² idfldñhr we;            idfldñhr ke;'      idfldñhr we;

² wka;ria:dms; uv,a wka;ria:dms; uv,a wka;ria:dms; uv,a we;'

ke;' ke;'

² iakdhq m%odkh iajhxidOl iakdhq iajhx idOl iakdhq

uOH iakdhq moaO;sh iy moaO;sfhks moaO;sfhks

         m¾hka; iakdhq

         moaO;ssfhks

² iakdhq ckH iakdhq ckH fmaYs ckH

² rsoauhdkql+, ixfldapk iuyrla rsoauhdkql+,h rsoauhdkql+, ixfldapk

ke;'    iuyrla rsoauhdkql+,

ke;'

² myiqfjka úvdm;a fõ' fiñka úvd       úvd m;a fkdfõ'

m;afõ'

² bÉPdkq. wksÉPdkq. wksÉPdkq.

lxld, fmaYS     isks÷ fmaYS           yD;a fmaYS
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² fmaYs mglfha ,dlaIKsl .=Kdx.

1' ú;kH;djh

2' m%;Hia:;djh

3' Woa§mH;dj

4' ixfldapH;djh

² ú;kH;djh

we§ug fyda ixfldapkhg we;s yelshdj

² m%;Hia:;djh

we§ug fyda ixfldapkhg Ndckh ùfuka miqj kej; uq,a È. ,nd .ekSug we;s

yelshdj

² Woa§mH;djh

W;af;ach ,nd .ekSug yd m%;spdr oelaùug we;s yelshdj

² ixfldapH;djh

ixfldapkhg fyda flá ùug we;s yelshdj

² idfldañhrfha jHqyh yd lxld, fmaYs p,kfha hka;%Kh'

² fmaYs ieliS we;af;a l=vd fmaYs ;ka;=j,sks'

² fmaYS ;ka;= ieliS we;af;a fmaYs fl¢;s kï l=vd tallj,sks'

² wkajdhduj ieliS we;s iQ;%sld foj¾.hlska fmaYs fl¢;s iukaú;h' tajdhska

tla j¾.hla isyskah' wfkla j¾.h >klïh'

² isyska iQ;%sld welaáka hk fm%daàkfhka o >klï iQ;%sld ufhdaiSka hk fm%daàka

j¾.fhka o ieliS we;'

² fmaYs fl¢;a;l fuu iQ;%sld ;=kS má wdldr rgdjlg  ixúOdkh ù  we;'

² ;o meye;s máh jk A máh >klï iQ;%sld tl u; tl msysàfuka iEoS we;'

,d meye;s máh jk I máh isyska iQ;%sldj,ska muKla iukaú;h' I máh

welaákaa iQ;%sldj,ska muKla iukaú;h'

² A máfha iQ;%sld tl u; tl w;sÉPdokh fkdjk ufhdaiSkaj,ska muKla

iEÈ m%foaYh H l,dmhhs'

² ,d mdg máh ueo we;s f¾Ldj Z f¾Ldjhs'

² fmaYS ;ka;=jl tl Z f¾Ldjl isg wkqhd; Z f¾Ldjg we;s jHqyh kej; kej;

msysghs' ^ mqkrdj¾;kh &

² fufia mqkrdj¾;kh jk jHqy idfldñhr kï jk w;r" fmaYshl ixfldapkhg

odhl jk l=vdu fldgi fuhhs'
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lxld, fmaYs ;ka;=jl iQlaIu jHqyh

² fmaYs ixfldapkfha i¾mk iQ;%sld isoaOdka;h

² ufhdaiSka iQ;%sld "ysila" iys; h'

² welaáka iQ;%sld nkaOk m%foaY iys; h'

² ixfldapkh i|yd ATP w;HjYH h'

² fmaYsh ixfldapkh ùu ufhdaiSka iQ;%sld u;ska welaàka iQ;%sld ,siaid hdu ksid

isÿ fõ'

² ATP Ndú;d lr ixfldapkh jk úg w÷re máh jk A máfhys È. fjkia

fkdfjhs' H l,dmh yd I máfha È. wvqfjhs'

² n, myr ̂ Power Strokes)

² fmaYsh ixfldapkh jk úg ifldañhrfha uOH foig welaáka iQ;%sld i¾mkh

fjhs' bys,ajk úg uOH foiska bj;a fjhs'

² yria fia;= ^ Cross bridges & idoñka ufhdaiSka YS¾I welaákaj, nkaOk

ia:dkj,g iúfjhs'

² ilS%h ùfï § yria fia;= uOH foig we;=,g keó flá" m%n, myrla we;s lrhs'

welaáka iQ;%sld ufhdaiSka iQ;%sld

H

H l,dmh

Z f¾Ldj

welaáka ;ka;=
ufhdiska ;ka;= Amáh

M f¾Ldj
Z f¾Ldj

  I máh
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² fmaYs ixfldapkh

² B<`. nkaOk ia:dkh iu`. iïnkaO ùu i|yd YS¾I ksoyia lr .ekSug  ATP

wjYH fjhs'

² wkqhd; n, myr .Kkdjla u.ska ie,lsh hq;= m%udKfhka fmaYsh ixfldapkh

ùu isÿ lrhs'

² ATP rys;j ufhdaiSk Ys¾I nkaOk ia:dkj,ska ksoyia fkdfjhs'

>k i%;%sld ^ufhdaiSka & f¾Ldj

isyska i%;%sld

welaàka

ufhdaiSka i%;%sld

welaáka iQ;s%ldjlska ksoyia jQ
ufhdaiska ysilg ATP iïnkaO fõ'

ATP c,úÉfþokfhka ufhdaiSka ysi
ti fõ'

le,aishïj, iydfhka ufhdiska ysi
welaáka iïnkaOl ia:dkhlg iïnkaO fõ'

Z f¾Ldfõ kj msysàu

n, myr u`.ska welaáka iQ;%sldj
,siaid hhs'

ufhdaiSka
ysi
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ksmqK;djksmqK;djksmqK;djksmqK;djksmqK;dj 9'1'0 ( Ôùkaf.a ikaOdrKh i|yd ieliS we;s moaO;s yd p,k

l%u úuid n,hs'

ksmqK;d uÜgu 9'1'6ksmqK;d uÜgu 9'1'6ksmqK;d uÜgu 9'1'6ksmqK;d uÜgu 9'1'6ksmqK;d uÜgu 9'1'6 ( Ydl j, ikaOdrKh yd p,k wdldr ms<sn| wkafõIKh

lrhs'

ld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdj (  08  hs'

bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (bf.kqï M, (

fuu l%shdldrlu wjidkfha § YsIHhd ;

² Ydlj,g ikaOdrKh iemfhk wdldrh úia;r lrhs'

² Ydl p,k meyeÈ,s lrhs'

fhdað; bf.kqï b.ekaùï l%shdj,sh(

² wka;¾cd,fhka" fmd;aj,ska yd fjk;a m%Njj,ska f;dr;=re ,nd f.k

wod< lKavdhï my; oelafjk ud;Dld ms<sn| bÈßm;a lsÍïj,g iQodkï lrkak'

² wdj¾;s p,k

² ikakuk p,k

² id¾jir p,k

² m%d:ñl yd oaú;Shsl Ydl foayj, ikaOdrKhg fya;=jk Ydl foay ;=,

wvx.= mgl

² YsIHhka bÈßm;a lsÍulg iQodkï lrkak'

² WÑ; wkqms<sfj,lg wkqj úIh ikaOdrh úia;drKh lrkak'

úIh lreKq meyeÈ,s lr oSug w;aje,la (

² Ydl ia:djrh' ^tl ;ekl /|S msysghs & Ydl p,k fndfyduhla j¾Ok p,k

olajk w;r tajd fyñka isÿfjhs'

² wdj¾;S p,k hkq m%;spdrfha ÈYdj W;af;ackfha ÈYdj u.ska ;SrKh jk j¾Ol

p,k j¾.hls'

² m%Ndj¾;S m%;spdr

² .=re;ajdj¾;S m%;spdr

² iam¾Ydj¾;S m%;spdr

² wdj¾;S p,kj, § Tlaiskaj, lD;H

² Ydl p,kj, § Tlaiskaj, ld¾h Ndrh

²  Tlaiska ixYaf,aIKh yd jHdma;sh

²  Tlaiska yd .=re;ajdj¾;kh



138

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

² id¾jir p,k

fuu p,k Chlamydomonas  jeks fm%dáiagd jkaf.a fyd¢ka ksÍlaIkh

l< yel' Wiia Ydlj, ckaudKqj, o oelsh yelsh'

² ikakuk $p,k idudkH uÜgulg wdf,dalu;a ùu" wd¾ø;djh" WIaK;ajh

jeks ksYaÑ; ÈYdk;shla rys; W;af;ac j¾.j,g Ydl m%;spdr olajhs' fïjd

ikakuk p,khs' ksoiqka (  u,la msmSu yd yels,Su

² iam¾Y ikakuk

iam¾Yh i|yd jQ ikakuk p,k

² ksød ikakuk

iuyr fâis j¾. wdf,dalh we;s úg újD; ùu yd wdf,dalh ke;súg ̂ w÷f¾

§ &yels,Su" l;=reuqrex.d m;% w\qf¾ oS yels,Su'
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tallh 10 - m%ckkh" j¾Okh yd úlikh

ksmqK;dj 10'0ksmqK;dj 10'0ksmqK;dj 10'0ksmqK;dj 10'0ksmqK;dj 10'0 ((((( Ôùkaf.a m%ckk l%shdj,sh úsuid n,hs'

ksmqK;d uÜgu 10'1 (ksmqK;d uÜgu 10'1 (ksmqK;d uÜgu 10'1 (ksmqK;d uÜgu 10'1 (ksmqK;d uÜgu 10'1 ( Ôùkaf.a m%ckk rgd úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

• w,sx.sl m%ckkfha úúsO wdldr WodyrK iys; j ,ehsia;= .; lrhs'

• oaú,sx.slNdjh" tal,sx.slNdjh" fl!udfrdaoaNjh" ckaudkq iEoSu yd ixfiapkh

fláfhka úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• úúO m%ckk rgd ms<sn| uQ,dY% ^uqøs;$úsoHq;a& YsIHhkag imhkak'

• jeo.;a lreKq Wlyd  f.k idrdxYhla lsÍu i|yd isiqkag wjia:dj imhd fokak'

• Tjqkaf.a fidhd .ekSï ms<sn|j bosßm;a lsrSulg Èß .kajkak'

• jeo.;a lreKq u;= lsÍu i|yd úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

• m%ckkh hkqfjka woyia jkafka l=ulaoehs úia;r lsrSu'

my; i|yka lreKq tys wka;¾.; úh hq;= h'

• tu úfYaIfha u kj mrïmrdjla ksmoùu

• th cSùka f.a uQ,sl ,laIKhla jk nj

•   úfYaIfha meje;au bka ;yjqre jk nj

• m%ckkfha wdldr folls'

• w,sx.sl

• ,sx.sl

• ,sx.sl yd w,sx.sl m%ckkh WodyrK iu`. úsia;r lsrSug yd tajdfha  jdis" wjdis

oelaùug yelshdj YsIHhka úiska ,nd f.k ;sìh hq;= h'

• w,sx.sl m%ckkh - ;ks ckl ffi,hlska $Ôúhl=f.ka m%fõKsl j i¾j iu

cks;hl= fyda ffi,hla fyda wkQkkh u`.ska we;s lsrSu w,sx.sl m%ckkhhs'

• LKavkh

• m%fõKsl j i¾j iu cSùka we;s lsrSu i|yd ;ks cSúshl= wkQkkh isÿ lrhs'

• oaúLKavkh

• nyqLKavkh
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• oaúLKavkh

ujq ffi,hg i¾jiu iudk ÿys;D ffi, folla we;s lsÍu i|yd tal ffi,slhka

wkQkkfhka isÿ lrk m%ckkh hs'

kso ( Paramaecium, Amoeba, Bacteria

• nyqLKaavkh

;ks ud;D ffi,hla wkQkk j fnoS ujq ffi,hg i¾jiu ÿys;D ffi, úYd,

.Kkla we;s lsÍu

 kso ( Plasmodium

• wxl=rKh

ckl foayfhkâ ud;D foayfhka&$ffi,hlska yg.kakd fkreula f,i we;s ù j¾Okh

ù ckl foayfhka$ffi,fhka fjka ù kj Ôúfhl= we;s lsÍuhs'

kso (hSiaÜ" ksvdßhdjka ̂ .Kdjdi iEoSfï oS ckl Ôúhd f.a foayhg iïnkaOj mj;S'&

• lvlvùu

Ôúfhl= len,s lsysmhlg leã we;s jk fldgiaj,ska kj Ôùka we;s ùu

Wod ( Planaria, Ribbon worm, Spirogyra

• w,sx.sl îcdKq$jHqy ieoSu

tal fyda nyq fyda kHIaál tall$jHqy u`.ska os,Sr iQ;%sld" iQ;%sldldr nelaàßhd fyda

iuyr Ôùka f.a iqyqUq,ka we;s lsÍu

Wod ( fldksä îcdKq" Marchantia ys f.ud"

• ,sx.sl m%ckkh

úreoaO ,sx.sl Ôùka we;s lrk ckaudKq ydùu u`.ska kj cks;hska ìys lsÍu

• oaú,sx.sl Ndjh

mqx yd cdhd ckaudKq ksmoùug fya;= jk mqx yd cdhd ,sx.sl jHqy fyda mqx yd

cdhd ckaudKq tlu Ôúhl= ;=< iE§u'

Wod( .evú,d" jo Ydl

• tal,sx.sl Ndjh

;ks Ôúhl= jDIK fyda äïn fldaI fyda oeÍu$mqx fyda cdhd fyda ckaudKq fjkia

Ôùka ;=< ksmoùu'

Wod ( ñksid" uvq

• fl!udfrdoaNjh

úfYaIs; wdldrhl m%ckkhls'  ixfiapkh fkdjQ äïnhlska ia;%S ,sx.sl i;a;ajhd

kj cks;hl= ksmoùuhs'

Wod ( ó ueiaid" iuyr lgqiq j¾.

• ckaudKq iEoSu

ckaudKqjla hkq úfYaIs; jQ tal.=K" tal ffi,sl m%ckl ffi,hls' weksud,shd

rdcOdksfha W!kkfhka ckaudKq ksmojk w;r" fndfyda fm%dáiagdjka yd Ydl

rdcOdksfha Ôùka  ckaudKq ksmojkqfha ckaudKq Ydlh u`.ska$wkQkkfhks'
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ckaudKq yd ùfuka hqla;dkqjla iEoSu ixfiapkh hs'  ixfiapkfha wdldr folls'

• ndysr

• wNHka;r

• ndysr ixfiapkh

mqreI ,sx.sl Ôúhd ckaudKq ndysr mßirhg ^c,hg& ksoyia lrk w;r

ixfiapkh tysoS isÿfõ'  ixfiapkh ia;%S m%ckl moaO;sfhka neyerj isÿ fjhs'

Wod ( fndfyda wiaÓl uiqka yd WNhÔùka

• wNHka;r ixfiapkh

ia;%S m%ckl ud¾.h ;=<g msßñ Ôúhd úiska  ckaudKq we;=,a lrk w;r" ixfiapkh

tys  oS isÿfjhs'  ckaudKq úc,kfhka j<lajd .ekSu i|yd idudkHfhka fN!ñl

mßirj, oS isÿ fõ'

Wod ( lDóka" Wr.hka" mlaISka" laISrmdhSka" Ydl rdcOdksfha idudðlhka

• ,sx.sl yd w,sx.sl m%ckkfha jdis yd wjdis

• ,sx.sl m%ckkh

•   jdis

m%fõKsl m%fNaok ksmojd mßKduhg u`. mdohs'

•  wjdis

cks;fhl= ksmoùug Ôùka fofofkl= wjYH ùu

os.= ld,hla jeh ùu

• w,sx.sl m%ckkh

•   jdis

;ks ckl Ôúhl=g muKla isÿ l< yels ùu

ujq Ôúhdg m%fõKsl j i¾jiu cks;hka ksmoùu

úYd, cks;hka ixLHdjla tljr ksmoúh yels ùu

•   wjdis

m%frdayKh i|yd iqÿiq ia:dkhla fkdue;s ùfuka fndfyda úg m%frdayKh isÿ

fkdfõ' ^îcdKq&
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'2 (ksmqK;d uÜgu 10'1'2 (ksmqK;d uÜgu 10'1'2 (ksmqK;d uÜgu 10'1'2 (ksmqK;d uÜgu 10'1'2 ( mqreI m%ckk moaO;sfha jHqyh yd lD;Hhka úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² mqreI m%ckk moaO;sfha jHqyh iy lD;H ,ehsia;= .; lrhs'

² Y=l%dKq ckkfha m%Odk mshjr fláfhka úia;r lrhs'

² Y=l%dKq ffi,hl jHqyh yd lD;Hh úia;drKh lrhs'

² Y=l%fha ixhq;sh m%ldY lrhs'

² mqreI m%ckl moaO;sfha fyda¾fudakuh hdukh úoyd oelaùu i|yd

      .e,SuS igykla w|shs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² mqreI m%ckl moaO;sh yd wod< rEmigyka$wod< wfkl=;a iïm;a øjH

isiqkag wOHhkhg bv ,nd fokak'

² Tjqkg ñksidf.a Y=l%dKq yd jDIKfha uQ,sl mgl úoHd;aul jHqyh

wOHhkhg bv i,ikak'

² mqreI m%ckl moaO;sh yd iïnkaO w;sf¾l .%kaÓ ms<sn| f;dr;=re imhd

.ekSug isiqka fhduq lrkak'

² Tjqkaf.a fidhd .ekSï mka;shg bosßm;a lsÍu i|yd osß.kajkak'

² wod< úIh lreKq wkql%uhlg wkqj úia;drKh lrkak'

úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (

² mqreI m%ckl moaO;sfha jHqyh yd lD;Hh

² m%Odk jHqyh yd lD;Hh w;r iïnkaO;dj my; i|yka mßos úia;r l<

hq;= fjhs'

² jDIK yereKq úg ish¨ u jHqy Wor l=yrh ;=< msysgd we;'

² jDIK fldaI - jDIK wdjrKh lr f.k isák ifuka ieÿKq ndysr

uäh jDIK fldaIh hs'

lD;Hh - m%Yia; mßos Y=l%dKq ksIamdokh" tajd iÔù j mj;ajd .ekSu

yd ^ta i|yd idudkH foay WIaK;ajhg jvd 1 -2 0C wvq j mej;Su

WÑ;h'&" wdrlaIdj

² jDIK - hq.,uh" ´j,dldr fõ' th ;=< ishqï w;sYh jYfhka

ixp,s; Y=l%Orkd,sldj,ska iukaú; wkqlKaäld we;'

lD;Hh - Y=l%dKq yd fgiafgdiafgfrdaka ksIamdokh'
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² Y=l%Or kd,sld

Y=l%dKq iïNjhg fya;= jk" ffi, ia;rhlska iukaú; ckl wmsÉPohla

Y=l%Or kd,sld ì;a;sfha we;'  tys wkqms<sfj,ska hq;a ffi, ieliqula oelsh

yelsh'  Y=l%Or kd,sld ;=< Y=l%dKq ckkfha úúO úlik wjia:dj,g wkqj

ieleiqkq ffi, wkqms<sfj, my; i|yka mßos fjhs'

1 ndysr u ckl wmsÉPoh (2n) iy i'fgd,s ffi, ^sertoli cells&

2 Y=ldKq ud;D ffi, (2n)

3 m%d:ñl Y=ldKq ffi, (2n)

4 oaù;shsl Y=ldKq ffi, (n)

5 m%dla Y=l% (n)

6 Y=ldKq (n)

² i'fgd,s ffi,

Y=l%dKq ckkfha úúO wjia:dj, miq jk ffi, j¾. i'fgd,s ffi,j,g

ne|S mj;sk w;r tajd Y=l%Or kd,sld ì;a;sfha isg kd,sld l=yrh olajd

úys§ mj;shs'

lD;Hh -

² bkaysìka Y%djh lsÍu

² fmdaIKh iemhSu ^Y=l%dKq ckkfha úúO wjia:dj, mj;sk ffi,

i|yd&

² Y=l%dKq ord isàu

² f,aä.a  ffi, ^wka;rd, ffi,&

Y=l%Or kd,sld w;r we;s wka;rd, wjldYj, mj;shs'

lD;Hh - mqreI ,sx.sl fyda¾fudakh jk fgiafgdiafgfrdaka Y%djh

lsÍu'

² Y=l%dKq ffi,hl uQ,sl jHqyh yd lD;Hh

th wKaùlaISh" os.eá ffi,hla jk w;r" ysi" f.," uOH fldgi" yd j,s.fhka

iukaú;hs'

² ysi

² me;,s" jD;a;dldr fõ" úYd," tal .=K kHIaáhla wka;¾.;h'

² kHIaáh u`.ska hqla;dKqj lrd mS;D ,laIK iïfm%aIKh i|yd ms;D

m%fõKsl øjH ord isàu'

² ffi,Sh l%shdjka hdukh lsÍu'

² w.%foayh úlrKh jQ ,hsfidfidauhls'

² tys wKavfha ma,diau mg,h ÔrKh$wKavfha ma,diau mg,h úksúo

hdug wjYH c,úÉfþol tkaihsu jk yh¨frdksfâia" á%maiska iy

fmmaiska we;'

s
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² uOH fldgi

² uhsfgdfldkaä%hd úYd, ixLHdjla ord isáhs'

² wKavh foig msyskd hdug wjYH Yla;sh ksmojhs'

² f.,

² ysi yd uOH fldgi w;r we;s ixl=pkh hs'  f.f,ys fikaá%fhda,

hq.,la we;'  tajd tlsfklg ,ïnlh'  tl fikaá%fhda,hlska wdrïN

jk wdlaIl iQ;%sldj j,s.fha fl,jr olajd jeà we;'

² th lYsldj idohs'

² j,s.h

² th È.= lYsldjls"

² wKavh foig msyskSug wdOdr fjhs'

² Y=ldKq wKavh ;=<g we;=¨ ùug Wmldß fjhs'

² ^9 + 2& wdldrhg laIqøkd,sld tys wka;¾.; fjhs'  tys 3$4 la ma,diau

mg,fhka wdjrKh ù we;s w;r wdjrKh fkdjQ m%foaYh wjidk

fldgihs'

² wKav ffi,h lrd msyskd hdug wjYH m%pd,k hdka;%Kh imhhs'

² Y=l%dKq úi¾ckfhka miqj Y=ldKqj, Ôj ld,h meh 48 - 72 ls'

² Y=l%dKq ckkh i|yd osk 72l muK ld,hla .; fõ'

^Y=l%dKq ud;D ffi,j,ska Y=l%Or kd,sld ;=< oS mßK; Y=l%dKqjla iEoSug&

² Y=l%dKq ckk l%shdj,shg my; i|yka wjia:d wvx.= fjhs'

² l,, jDIKj, we;s uQ,sl ckaudKq ffi, Y=l%dKq ud;D ffi, ^2n& njg

úfNaokh fjhs'

² fh!jfkdaoh wdrïNfha oS kej; kej;;a wkqkkfhka fnfoñka m%d:ñl

Y=l%dKq ffi, ^2n& idohs'

² m%d:ñl Y=l%dKq ffi, ^2n& W!kkfha m<uq úNdckfhka fnoS tal .=K

oaù;shsl Y=l%dKq ffi, ^n& ksmofjhs'

² ieu oaù;shsl Y=l%dKq ffi,hla u W!kkfha fo jeks úNdckfhka fnoS

m%dla Y=l% ^n& idohs'

² m%dla Y=l% mßK; Y=l%dKq njg úfNaokh fjhs'

fuu l%shdj,sh fh!jfkdaofhka we/ö jhia.; jk ;=re mejef;hs' FSH

u`.ska Y=l%dKq ckkh wdrïN fjhs' LH, FSH iy fgiafgdiafgfrdaka

Y=l%dKq ckkh mj;ajd .k hdu i|yd wjYH fjhs'

²   wmsjDIKh

jDIKj,ska wdrïN ù Y=l%kd,fhka wjika jk o`.r .eiqKq kd,hla jk

w;r jDIKj,g iam¾Yj mj;S'

lD;Hh - Y=l%dKq .nvd lr ;nd .ekSu" Y=l%dKqj, ldhsl úoHd;aul mßK;sh

isÿ lsÍu"  ̂ Y=ldKqj, p,Ndjh we;s ùu yd ixfiapk yelshdj  ,nd .kshs'&

Y=l% ;r,fhka fldgila Y%djh  lsÍu
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² Y=l% kd,h
kd, folls'  Y=l% wdYhsldj, isg meñfKk kd, iu`. tla tla wmsjDIKfhka
mek k`.sk Y=l% m%Kd, iïnkaO ù flá úi¾ck m%Kd,h idohs'
lD;H
² wmsjDIKfha isg uQ;% ud¾.h lrd Y=l%dKq mßjykh
² .nvd lsÍu

² úi¾ck m%Kd,h - tla tla Y=l% wdYhsldj ;=< we;s ;r,h" úi¾ck m%Kd,

;=<g ksoyia lrhs'  uQ;%dYfhka mek k`.sk kd,h iu`. iïnkaO ù uQ;% ud¾.h
idohs'
lD;Hh - Y=l% wdYhsld ;r,h mßjykh lrhs'

² uQ;%ud¾.h yd YsYakh

uQ;%ud¾.h - uQ;%dYfhka mgka f.k mqr#iaÓ .%kaÓh yryd YsYakhg msúfihs'

 lD;Hh - Y=l%h yd uQ;% hk foj¾.hu mßjykh lrhs'

² YsYaakh

² is,skavrdldrhs' iamkaðuh Woa.dul mgl ^erectile tissue& yd uQ;% ud¾.h

iys; fmaYsuh jHqyhls'

lD;H - Y=l%h fhdaks ud¾.h ;=<g úi¾ckh lsÍu

 - uQ;% mßjykh$uQ;% neyer lsÍu

² mqreI m%ckl moaO;shg wod< jQ w;sf¾l .%kaÓ

² Y=l% wdYhsld

² hq.,uhhs" Y=l% kd, iu`. iïnkaO fjhs'

² Y=l%fhka úYd, u mßudjla ksIamdokh fjhs'  Yaf,aIau, iys;

laIdÍh ;r,hls'  *arlafgdaia" fm%diagd.a,ekaäka yd úgñka C wvx.= h'

lD;H (-

² fhdaks ud¾.fha wdï,sl nj WodiSk lrhs'

² iafkaykh

² Y=l% wdYhsld ;r,h Y=l%dKq i|yd Yla;s m%Njhls'

² Y=l%dKqj,g msyskSu i|yd udOHhla imhhs'

² mqr#iaÓ .%kaÓ

;ks .%kaÓhls'  uq;%dYhg jyd u háka uQ;% ud¾.h jgd msysghs'  Yaf,aIau,

yd iq`M f,i laIdÍh Y%djhla ksmojhs'

lD;H -

² fhdaks ud¾.fha wdï,sl;dj WodiSk lrk w;r iafkaykh lrhs'

² uq;% ud¾.fha b;sß ù we;s uQ;%j, wdï,sl;dj WodiSk lrhs'

² Y=l%h

² Y=ldKq" wms jDIKh yd w;sf¾l ,sx.sl .%kaÓj,  Y%djh tla j .;a úg

th Y=l%hhs'

² ñ,s ,Sgrhl Y=ldKq ñ,shk 20 muK we;'

² idudkHfhka jrlg 2 - 5 ml   úi¾ckh flf¾'
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lD;H - Y=ldKq i|yd ;r,uh udOHh imhhs'

fhdaks ud¾.fha wdï,sl nj WodiSk lrhs'

² mqreI m%ckl moaO;ssfha isÿqjk fyda¾fudakuh hdukh

² Y=l%dKq ckkfha fyda¾fudakuh hdukh

yhsfmd;e,ui yd mQ¾j msáhqgßh u`.ska md,kh lrhs'

² yhsfmd;e,uh GnRH  uqod yßhs'  (Gonadotrophin Releasing Hormone)

² FSH (Follicle Stimulating Hormone) yd Luteinizing Hormone (LH) Y%djh i|yd

GnRH  u`.ska mQ¾j msáhqgßh W;af;ackh fjhs'

² FSH u`.ska Y=ldKq ckkh W;af;ackh lr m%dla Y=l%j,ska" mßK; Y=l%dKq

úlikh iïmQ¾K lsÍu i|yd i'fgd,s ffi, W;af;ackh flfrhs' ^Y=l%dKq

ckkh weröu&

² f,aä.a ffi, fgiafgdiafgfrdaka Y%djh i|yd W;af;ackh lsÍu LH u`.ska

isÿfõ'

² tu ksid fuu fyda¾fudakh ^LH & wka;rd, ffi, W;af;acl fyda¾fudakh

f,i y÷kajhs' (Interstitial Cells Stimulating Hormone)(ICSH)

² Y=l%dKq ud;D ffi," Y=l%dKq njg j¾Okh yd úlikh" fgiafgdiafgfrdaka u`.ska

W;af;ackh fjhs'

² fgiafgdiafgfrdaka Y%djh by< hdu u`.ska yhsfmd;e,uiska GnRH Y%djh wvq

fjhs'

² fuys m%;sM,hla f,i LH yd FSH  uÜgu my< niS' LH Y%djh wvq lsÍu i|yd

fgiafgdiafgfrdaka o Rcqj u mQ¾j msáhqgßh u; n,mdhs'

² Y=l%dKq ckkh jeä YS>%;djlska isÿjqfjd;a i'fgd,s ffi, bkaysìka Y%djh lrñka

FSH Y%djh wvq lrhs'

² Y=l%dKq ckk fõ.h wvq jQ úg bkaysìka Y%djh isÿ fkd jk w;r FSH u`.ska

Y=ldKq ckkh W;af;ackh fjhs'

² wKaúlaIh hgf;a Y=l%Or kd,sldjl$jDIKhl mgl úoHd;aul jHqyh mÍlaId

l< hq;= fjhs'

² oaú;shsl ,sx.sl ,laIK we;s ùu yd mj;ajd .ekSu" m%ckl moaO;sfha ish¨ u

fldgiaj,  j¾Okh fgiafgdiafgfrdaka u`.ska W;af;ackh fjhs'

²   m%dfhda.sl mrSlaIKh (

    wdlD;s yd rEm igyka Ndú;fhka mqreI m%ckl moaO;sh wOHhkh lsÍu'
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùka f.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'3 (ksmqK;d uÜgu 10'1'3 (ksmqK;d uÜgu 10'1'3 (ksmqK;d uÜgu 10'1'3 (ksmqK;d uÜgu 10'1'3 ( ia;%S m%ckl moaO;sfha jHqyh yd lD;Hh úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² ia;%S m%ckl moaO;sfha jHqyh yd lD;H ,ehsia;= .; lrhs'

² wKafvdaoaNjfha m%Odk mshjr yd tys fyda¾fudakuh hdukh fláfhka úia;r lrhs'

² ñksia äïnfha jHqyh yd lD;Hh úia;drKh lrhs'

² fh!jfkdaofha oS isÿjk fjkialï ,ehsia;= .; lrhs'

² wd¾:j pl%fha isÿjk jHqyd;aul fjkialï yd tys fyda¾fudakuh hdukh úoyd

olajhs'

² wd¾:jyrKh fláfhka úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² ia;%S m%ckl moaO;sfha rEmigyka yd wod< wksl=;a uQ,dY% wOHhkhg isiqkag bv

i,ikak'

² äïn fldaIfha yd äïnfha uQ,sl mgl úoHd;aul jHqyh yd wd¾:j pl%fha fyda¾fudakuh

hdukh ms<sn| wOHhkhg YsIHhka fhduq lrkak'

² isiq wkdjrK mx;shg u bosßm;a lsÍug Wkkaÿ lrjkak'

² wod< wkql%uhlg úIh lreKq úia;drKh lrkak'

úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (

² ia;%S m%ckl moaO;sfha jHqyh yd lD;Hh

² uq`M moaO;shu fY%daKsh ;=< wka;¾.;h'  rEm igykaj, wdOdrfhka tys uQ,sl

jHqyh meyeos,s l< hq;= h'

² m%Odk jHqy yd wod< lD;H w;r iïnkaO;dj ;=< my; i|yka lreKq

wka;¾.; úh hq;= h'

²   äïn fldaI

² hq.,uh" wdukaâ yeve;s h'

² äïn yd ia;%S ,sx.sl fyda¾fudak ksmojhs' - Biag%cka yd fm%dfciagfrdka

² wdf,dal wKaùlaIh hgf;a äïn fldaIhl yria lvl jHqyh mÍlaId lrkak'

² mef,damSh kd,$äïn m%Kd,

úÿr fl<jr mqkS,dldr újrhla  yd wú¥r fl,jr .¾NdIhg iïnkaO jQ kd,hls'

mlaIauOr wmsÉPohlska wdia;rKh ù we;'
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² oaú;shsl wKavh yd fudre,dj .¾NdIh lrd mßjykh lsÍu

² ixfiapkh isÿ ùu

² .¾NdIh

fmhd¾ yeve;s" fmaYsuh wjhjhla jk w;r f., iEoSu i|yd wOr j mgq fjhs'  .eí

f., yryd fhdaks ud¾.hg fhduq fjhs'  ia;r 3lska iEoS we;'

² tkafvdfuá%hu ^ia;ßN+; wmsÉPohlska wdia;rKh fjhs'&

² ufhdafuá%hu ^isks÷ fmaYsuh&

² fmßfuá%hu ^;ka;=uh iïnkaOl mglhls'&

² l,,h  wêfrdamKh yd N%EKh ord isàu'  m%iQ;sh i|yd ixfldapk we;s lsÍu'

² fhdaks ud¾.h

m%ckk moaO;sfha ndysr yd  wNHka;r wjhj tlsfklg iïnkaO lrñka mj;sk

ia;ßN+; wmsÉPohlska wdia;rKh jQ fmaYsuh kd,hls'  újrhg wdikakj Yaf,aIau,

Y%dù ffi, we;' ore Wmf;a oS Wm;a u`. idohs'  ixi¾.fha oS YsIakhg Y+l% ;r,h

ksoyia lsÍug ud¾.h idohs'

² wKafvdaoaNj l%shdj,sh rEmigyka wdOdr lr f.k meyeos,s l< hq;= h'

² N%EK äïn fldaI" wKav ud;D ffi, ^W!f.dakshd& orhs' m%iQ;shg wdikakj

 bka iuyrla m%d:ñl wKav ffi, njg m;a fõ'

² N%EK úlikfha oS m%d:ñl wKav ffi, iEfok w;r tajd uq¨ <ud ld,h mqrd u

W!kkfha I m%dla l,dfõ mj;shs'

² fh!jfkdaofhka wdrïN ù iEu udihla mdid u tla m%d:ñl wKav ffi,hla

ne.ska W!kkfha I  úNdckh iïmQ¾K lrhs' tys oS isÿ jk wiudldr ma,diau

úNdckh ksid l=vd O%eùh foayhla ^n& yd úYd, oaù;shsl wKav ffi,hla ^n&

ksmojhs'

² oaù;shsl wKav ffi,h Y+l%dKqjla u`.ska úksúo hdfï oS muKla W!kkh II

úNdckh isÿ ù mßK; äïnhla yd fo jk O%eùh foayh ksmojkq ,nhs'

² wd¾:j pl%h

wKav ksmoùu Wm;g fmr N%EKfha äïn fldaIj, isÿ jqj o tla tla wKavfha

wjidk úlikh iïmQ¾K jkafka  jeäysá ld,fha oS ixfiapkhlg miqj h'

Wmf;a oS äïnfldaI foflys u 2 000 000 muK m%d:ñl iHqksld mj;s   .%dmS

iHqksldj mqmqrd oaú;shsl wKav ffi,h äïnfldaIfhka   ksoyia ùu äïnfudapkh

f,i ye|skafjhs'  fh!jfkdaofha isg ̂ wjq'12 muK ld,fha& jrlg tla äïnfldaIhla

ne.ska l%shd;aul fõ' wd¾:jyrKh f;la ̂ wjq' 45 - 55&  osk 28g jrla fuh isÿfjhs'

mef,damSh kd,fha mqkS,dldr újrfha we;s mlaIaóh l%shdj ksid uqod yereKq äïnh

mef,damSh kd,h fj; weo .kq ,nhs'  äïnfha jeä ÿr úlikh isÿ jkafkaa wKav

ffi,h Y=l%dKqjla iu`. yd ùu
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isÿ jqk fyd;a muKS'  ixfiapkh isÿ fkdjqk fyd;a osk 3g muK miqj fhdaks ud¾.h

Tiafia th foayfhka msgfjhs'  äïnh uqod yeÍfuka miqj mqmqrk ,o .%dmS iHqksldj"

mSs; foayh njg úlikh fjhs'  fuh wka;rdi¾. .%ka:shla f,i l%shd lrhs'  wd¾:j

pl%fha oS äïn fldaIfha yd .¾NdIfha tkafvdfuá%hfï isÿ jk fjkia lï meyeos,s

l< hq;= h'  tys oS reêr .; LH, FSH fm%dfciagfrdaka yd Biag%cka  uÜgï fjkia jk

wdldrh o wd¾;j pl%h md,kfha oS fuu fyda¾fudakj, ld¾hNdrh o meyeos,s l<

hq;= h'

² my; i|yka lreKq we;=<;a jk mßos äïnhl jHqyh yd lD;Hh meyeos,s l< hq;= h'

² wKaùlaISh kuq;a foayfha we;s úYd,;u ffi,j,ska tlls'

² f.da,dldrh

² ksrkakh ^îcdkakh ke;& - ujf.ka fmdaIKh jk neúks'

² tal .=Kh

² meh úisy;rl Ôú; ld,hla we;'

² ud;D m%fõKsl øjH iys; h'

- ud;D m%fõKsl ,laIK hqla;dkqjg ,nd fok w;r ffi,sh l%shd hdukh lrhs'

² ,hsfidfidauj, ̂ ndysl lKsld& yd ,smsv ì|s;s iys; >k ffi, ma,diauhla we;'

- ixfiapkfha oS ndysl m%;sl%shdj wdrïN lrhs'

² ma,diau mg,h$îcdkak mg,h u`.ska wdjrKh ù we;'

- wdrlaIdj

² îcdkak mg,hg msg;ska mßîcdkak wjldYh we;'

- O%eùh foay i|yd wjldYhla imhhs'

² mßîcdkak wjldYhg msg;ska wffi,Sh wdjrKhla jk mEos l,dmh we;'

- nyqY=l%dKq m%dma;sh j,lhs'

² W!kkfha oS bj;a jk w;sf¾l j¾Kfoay r|jd .ekSu i|yd O%eùh foay jeo.;a

fjhs'

² mEos l,dmfha Y=l%dKq i|yd úfYaI m%;s.%dyl m%foaY we;'

- w.% foay tkaihsï fuu m%;s.%dyl ia:dk úkdY lr ouhs'  Y=l%dKqj,g ;jÿrg;a

mEos l,dmhg ne|Sug fkd yels fjhs'

²  mEos l,dmhg msáka ffi,Sh wßh uql=gh we;'

² äïnfldaIj, jHqyh yd lD;Hh

² os.áh" me;,sh" wdukaâ yeve;sh'

² ckl wmsÉPohla we;' ^tal ia;Íh ir, >kdldr wmsÉPohls&

² mxcrh" uÊcdj yd ndyslfhka iEoS we;'

² ndyslfha m%Odk jYfhka úúO úlik wjia:djkays mj;sk iHqksld" >kj

weysreKq iïnkaOl mgl" mS; foay yd Yafõ; foay we;'

² uÊcdfõ m%Odk jYfhka ,sys,a iïnkaOl mgl" reêr jdyskS yd iakdhq we;'

² iHqksld - m%d:ñl iHqksld" .%dmS l+m$mßK; iHqksld
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² m%d:ñl iHqksld

m%d:ñl wKav ffi,hla ̂2n&  yd th jg flfrk ;ks iHqksld ffi, ia;rhlska

hqla; h'

² .%dmS iHqksld

m%d:ñl wKav ffi,h W!kkfha m<uq úNdckh ù we;'  ;r,hla msß iHqksld

l=yrh" iHqksld ffi,j,ska jg ù we;'  ixfiapkhg Ndckh úh yels

oaú;shsl wKav ffi,h ^n& r|jd .k isà'  Biag%cka ksmoùu m%Odk lD;H h'

² mS; foayh

.%kaÓuh ffi,j,ska iukaú; h'  ly meye;sh'  uOHfha l=yrhla we;'

Biag%cka yd fm%dfciagfrdaka ksmojhs'

² Yafõ; foayh

wl%Sh ;ka;=uh mglhlska iukaú; h'

² ckl wmsÉPoh - >kdldr wmsÉPofhka iEÿKq ;ks ffi, ia;rhls'

l,, ckl wmsÉPofha uQ,sl ckaudKq ffi, wkQkkhg Ndck ùfuka äïn

ksmoùu wdrïNùu'

² Wmf;a oS m%d:ñl iHqksld ñ,shk 2la muK äïnfldaIj, we;'

² wd¾:jyrKh

ldka;djl f.a jhi wjq'45 - 55 w;r ld,fha oS FSH yd LH j,g  we;s ixfõoS;dj

wvq ùu ksid äïnfudapkh yd wd¾:j pl%h k;r ùuhs'

² m%dfhda.sl mrSlaIKh (

wdlD;s yd rEm igyka Ndú;fhka  ia;%S m%ckl moaO;sh wOHhkh lsÍu'
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùka f.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'4 (ksmqK;d uÜgu 10'1'4 (ksmqK;d uÜgu 10'1'4 (ksmqK;d uÜgu 10'1'4 (ksmqK;d uÜgu 10'1'4 ( ixfiapkfha isg Wm; f;la wod< l%shdj,s ms<sn| úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0505050505

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² ixfiapkh isÿ jk ia:dkh m%ldY lrhs'

² ixfiapk l%shdj,sh wKaùlaISh uÜgfuka úia;r lrhs'

² wêfrdamKh meyeos,s lrhs'

² l,, nkaOh" l,, mg, yd fmlks jef,ys jHqyh yd lD;Hhka úia;r lrhs'

² .¾NksNdjh yd tys ld,iSudj úia;r lrhs'

² .¾NksNdjfha ff;%udisl ;=< N%EKfha isÿjk m%Odk fjkia lï m%ldY lrhs'

² ìysùu yd Bg wod< Ok m%;sfmdaIK l%shdj,Ska úia;r lrhs'

• úlikh jk l,,hg wdrlaIdj iy fmdaIKh iemhSu;a l,,h ord isàu;a

isÿjk wdldrh úia;r lrhs'

• m%iQ;s l%shdj,sh idrdxY lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² ixfiapkfha isg ìysùu f;la l%shdj,sh wvx.= fmd;a  yd wfkla uQ,dY% YsIHhkag

imhd fokak'

² YsIHhka wOHhkh lrk ,o foaa idrdxY lsÍug Tjqkg Wmldr lrkak'

² ixfiapkfha isg Wm; f;la jd¾;djla iEoSug Wmfoia fokak'

² Tjqka fidhd.;a lreKq mx;sh bosßfha bosßm;a lsÍulg wjia:dj i,id fokak'

² wod< wkql%uhlg úIh lreKq úia;drKh lrkak'

úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (

² wKaúlaISh uÜgñka ixfiapk l%shdj,sh wkqms<sfj,ska oelaùu

ia;%S m%ckk ud¾.h ;=< Y=l%dKq ;ekam;a ùu;a iu`. tys wvx.= Y%dj ksid" Y=l%dKq

ffi,j, ma,diaud mg,fha wKql uÜgfï fjkia lï /ila isÿfõ'  fï u`.ska

Y=l%dKq ffi,j, p, Ndjh jeä fjhs'  fuu ixisoaêh wê il%shlrKh (capacitation)

f,i y÷kajhs' fuu Y=l%dKq wÍh uql=gfha ffi, w;ßka úksúo f.dia meosl,dmfha

m%;s.%dyl m%foaY iu`. iïnkaO fjhs'  fï u`.ska Y=l%dKq ffi,fha w.% foayfhka

yh¨frdksfâia yd fm%daáfhaia ̂Wod( á%maiska& uqod yeÍu isÿfõ'  ̂fuh w.%foay m%;sl%shdjhs'&

äïn ffi,fha îcdkak mg,fhka tkaihsu ksl=;a lsÍu" iy  Y=l%dKqfõ ysi îcdkak

mg,h iu`. yd ùu isÿ ù wfkl=;a Y=l%dKq we;=̀M ùu je<flhs'  ̂ nyq Y=l%dKq m%dma;sh&
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Y=l%dKqfõ ysi äïn ffi,fha ffi, ma,diauhg we;=`M fjhs'  m¾hka; m%foaYfha

mj;sk ,hsfidfidau ^ndysl lksld& îcdkak mg,fhka msg;g tkaihsu ksoyia

lsÍu ksid meos l,dmh .Kù" ;où nyqY=l%dKq m%dma;sh j<lhs'  ^ndysl m%;sl%shdj&

Y=l%dKqfõ we;=`M ùu" oaú;shsl äïnfha fojk W!kk úNdck mshjr iïmQ¾K lr

fojks O%eùh foayh ksl=;a lr ^mßîcdkak wjldYh g ksoyia lrhs'& mßk; äïnh

iEoSug fya;= fjhs'   fojk O%eùh foayh jydu mßydks ù hk w;r kHIaáfha

j¾Kfoayj, o`.r .eiqkq iajNdjh wvq ùu ksid kHIaáh m%idrKh fjhs'  fuu

wjia:dfõ oS Y=l%dKq kHIaáh yd oaú;shsl wKav ffi,fha kHIaáh" m%d.a kHIaá f,i

y÷kajhs'

mqx m%dla kHIaáh ia;%S m%dla kHIaásh iu`. yd fjhs'  ixfiapkfha§ ieneúka u isÿjk

l%shdj fuh hs'  iEÿkq kj kHIaáh j¾Kfoay lÜg, folla ork w;r tla lÜg,hla

äïnfhka o wfkl Y=l%dKqfjka o ,efnhs'  fuu oaú.=K ffi,h (2n) hqla;dkqj kï

fõ'  kj kHIaáh" jydu wkqkkfhka fnfohs'

² wêfrdamKh

mef,damSh kd,fha my<g .uka lrk hqla;dkqj wkqkkfhka lsysmúgla fnoS fudre,dj

f,i y÷kajk l=vd ffi, f.dkqj idohs'  fudre,dj" í,diag fldaIaGh f,i

ye|skafjk ;r,hla msß l=yruh ffi, f.da,hla iEoSug m%;sixúOdkh fjhs'  th

wdjrKh lrk ;ks ffi, ia;rh fmdaIí,diagh kï jk w;r thska yg .kakd

fmdaI í,diaáh wx.=,sld" .¾NdI tkafv%dfuá%hug iú ùug wdOdr fjñka isÿ jk

fuu l%shdj,sh wêfrdamKhhs'  wêfrdamKh ixfiapkfhka 7 jeks oskfha oS werô 14

jeks oskfha oS iïmQ¾K fjhs' ud;D reêrdYj, isg fuu wx.=,sld yryd fmdaIl øjH

wjfYdaIKh ùu isÿfjhs'  laIqø wx.=,sld iys; wmsÉPohlska tu wx.=,sld wdia;rKh

jk w;r th wjfYdaIK mDIaGfha flaI;%M,h jeä lsÍug fya;= fjhs'

² l,, nkaOh

² laISrmdhskaf.a muKla yuqfjhs'  Ôùka fofofkl=f.a ffi,j,ska iïNjh jk

tlu wjhjh fuhhs ^uj iy N%EKh&'  fuh m;kYs,s w,ska:fldaßhï l,,

nkaOhlakï fjhs'  l,, nkaOh u~,dldrh'  .¾NdI ì;a;sfhka" fldaßhfuka

yd w,ska:fhka iEoS we;'  .¾NdI ì;a;sfha we;s ud;D reêr wjldYj,g" flaI

kd,sld mq~q ork we`.s,s jeks m%ir ̂ fldaßhï wx.=,sld& fkrd we;'  ud;D yd N%EK

reêrh ñY% fkdfjhs'  fuys we;s ;=kS ndOlh yryd ir, úirKfhka yd il%sh

mßjykfhka øjH yqjudre fjhs'

Tlaiscka" c,h"  .aÆfldaia" weñfkd wï," ,smsv" iuyr fm%daàka" Lksc" úgñka yd

fyda¾fudak ud;D reêrfhka N%EKh ,nd .kshs'  m%;sfoay j¾. lsysmhla fT!IO
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^uoHidr we;=`Mj& jhsri ̂ fymghsáia B" refn,a,d&" úI øjH" is.rÜ ÿu" jeks øjH

ujf.a isg N%EKhg .uka l< yel'  N%EKfhka ujg c,h" hqßhd" CO
2
 yd

fyd¾fudak .uka lrhs'  l,, nkaOh uq,a ld,j, oS hCG  o miqj fm%dfciafgfrdaka"

Biag%cka yd l,, nkaO ,elafgdacka ksmojk wka;rdi¾.S jHqyhla o fjhs'

² l,, nkaOfha lD;Hhka

² uj yd N%EKh w;r øjH yqjudrej

² wka;rdi¾. ^Biag%cka" fm%dfciagfrdka" udkj l,, nkaO ,elafgdacka"

fldaßfhdaksla f.dkefvdfg%da*ska& lD;Hhla bgq lrhs'

² N%EKh ujg iïnkaO lsÍu

² iuyr øjHj,g ndOlhla f,i l%shd lsÍu

² fjkia jQ reêr .K yd Rh  idOlj,g wod< j isÿ úh yels reêrh leá

.eiSïj,ska j<lajd .ekSu yd ud;D ixirKfha we;s idfmalaIj wêl reêr mSvkh

u`.ska N%EKhg úh yels ydks j<lajd .ekSu

² l,, mg,

fmdaI í,diagfha ndysr ffi,j,ska yg.kakd m%ir ^fmdaI í,diag wx.=,sld&

tkafvdfuá%hï ;=<g hefõ'  wx.=,sld yryd fmdaIl wjfYdaIKh fjhs'  we;=¨

ffi, mskavfha ffi, fnfohs'  l,,h fkdkj;ajd jefvk w;r ndysr;u mgl

l,,djdrh yd îcdkak uäh idohs'   l,,djdrh  u`.ska  ;r,h wvx.=  l=yrhla

^l,,djdßl l=yrh& wdjrKh flfrk w;r l,,h tys wj,ïnkh ù mejf;ñka

hdka;%sl  ydksj,ska wdrlaId lrhs'  îcdkak uähg meyeos,s lD;Hhka ke;s w;r

miqj l,, nkaOh ;=< .s,S hhs'

y;rjeks l,, mg,h jk w,ska:h l,,fha miq nvjef,ka yg f.k fldaßhu

iu`. b;d ióm f,i iïnkaO ù l,, nkaOh iEoSug odhlfjhs'

² fmlks je,

N%EKh yd l,, nkaOh w;r iïnkaOh we;s lrk /yekhs'

² .¾Nks Ndjh yd tys ld,iSudj

äïnh ixfiapkh jq wjia:dfõ isg tu ia;%sh .¾NkS nj ie,flhs'  ixfiapkfha

isg Wm; olajd ld,h .eí ld,hhs' ñksidf.a th i;s 40 la muK fjhs'

² tla tla ff;%udislh ;=< N%EKfha isÿjk m%Odk fjkialï

ieu udi ;=kl ld,iSudjla ;=<u isÿjk úlikfha m%Odk wjia:d m%ldY l< hq;=

h'  my; i|yka lreKq biau;= jk mßos l,, úlik wjia:dj, mska;+r fmkaúh hq;=

h'

;=ka jk udih wjidkfha N%EKh 7'5 cm os.h" 25 - 30 g  nr h'  weia mQ¾K jYfhka

j¾Okhù we;'  weis msh yd ù we;'  kdih  úlikh ù we;'  ndysr lkafm;a;

msysghs'  .d;%d iïmQ¾Kfhka jeã we;' ksh úlikh ù we;'  m%Odk reêr jdysKS

úlikh ù we;s w;r yDo iamkaokh y÷kd .; yel'  foayfha wksl=;a fldgiaj,g

wkqmd;slj ysfiys úYd,;ajh jeä h'
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yh jeks udih wjidkfha N%EKh 25-35 cm os. h'  idudkHfhka 550 - 700 g nr h'

weismsh fjkaj we;'  weismsh úlikh ù we;'  yu /,s .eiS mj;shs'  ysi úYd, h'

uqyqfka udkj ,laIK we;s w;r ysiflia jeã mj;S'  foayh ishqï frdau j¾.hlska

wdjrKh ù we;'  fndfyda wiaÓ wiaÓNjh ù we;'  foayfha wksl=;a fldgiaj,g

idfmalaIj ysfia ;snq iudkqmd;sl nj wvq h'

kj jeks udih wjidkfha ^40 i;s& N%EKh 50 cm os.ska hq;= jk w;r idudkHfhka

3000 g muK nr h'  ysfia úYd, iajNdjh wvq ùu ksid  ysi yd foayh jvd;a

iudkqmd;sl ù we;'  ;snQ ishqï frdau ye,S we;'  we`.s,s w. olajd ksh jeã we;'  jDIK

fldaIhg jDIK wjfrdayKh ù we;'  ish¨u wjhj moaO;s fyd|ska úlikh ù we;'

rkaO% yer ysialnf,a wiaÓ wiaÓNjkh ù we;'  i;s 40lg miq Wm; isÿfõ'

² Wm;

N%EKh tla;rd m%udKhlg ^.¾NdIfha m%udKhg idfmalaIj& j¾Okh jQ miq Wm;

isÿfjhs'  l,, úlikfha 16 jeks i;sfha isg l,, nkaOfhka Biag%cka yd

fm%dfciagfrdaka ksmofjhs'  ufhdafuá%hfï Tlaisfgdaiska m%;s.%dyl we;s ùu Biag%cka

u`.ska W;af;ackh fjhs'  ìysùug jydu l,ska  fm%dfciagfrdaka uÜgu YS>%fhka

my< nishs'  N%EKfha yd  ujf.a  yhsfmd;e,uiska uqod yßk Tlaisfgdaiska yd

.¾NdIfha Tlaisfgdaiska m%;s.%dyl fya;=fjka ufhdafuá%hfï m%n, ixfldapk we;s

ùu W;af;ackh fjhs'

Tlaisfgdaiska u`.ska l,, nkaOh W;af;ackh lsÍu fya;=fjka ksmofjk

fm%diag.a,ekaäka o ufhdafuá%hfï ixfldapk we;s lrhs'  fuu ixfldapk ksid

N%EKh fhdaks ud¾.h Tiafia msg;g ;,a¨fõ' N%EKfha ysi yd fmaYs ixfldapk u`.ska

.¾NdI ì;a;sfha yd .eí f.f,ys m%idr m%;s.%dyl W;af;ackh lrhs'    ìysùu isÿjk

;=re u ufhdafuá%hfï ixfldapkh os.ska os.g u isÿùu i|yd jeä jeäfhka

Tlaisfgdaiska yd fm%diag.a,ekaäka ksoyia lsÍu i|yd W;af;ackh ùu fï u`.ska isÿ

fjhs' ^Ok m%;sfmdaIs hdka;%Kh&
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'5 ( orejdf.a fmdaIKh yd úlikh úuid n,hs'ksmqK;d uÜgu 10'1'5 ( orejdf.a fmdaIKh yd úlikh úuid n,hs'ksmqK;d uÜgu 10'1'5 ( orejdf.a fmdaIKh yd úlikh úuid n,hs'ksmqK;d uÜgu 10'1'5 ( orejdf.a fmdaIKh yd úlikh úuid n,hs'ksmqK;d uÜgu 10'1'5 ( orejdf.a fmdaIKh yd úlikh úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0202020202

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² kd, yd Lkaäld  moaO;s wjOdrKh lrñka ia;k .%kaÓj, o, jHqyh yd lD;Hh

úia;r lrhs'

² lsß ksIamdokh yd úi¾ckh ^uqod yeÍu& yd wod< iakdhq yd fyda¾fudak md,kh

meyeos,s lrhs'

² uõ lsßj, m%Odk ixrpl m%ldY lrhs'

² uõ lsßj, m%Odk lD;H m%ldY lrhs'

² fnda;,fhka lsß fmùu g jvd ujq lsß oSfï jdisodhl ;;a;aj úfõpkh lrhs'

² úúO <ore yd <ud wjêj, m%Yia; ldhsl yd udkisl j¾Okh i|yd wdydr" WKqiqu"yd

/ljrKfha jeo.;alu úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² orejdf.a j¾Okh yd fmdaIKhg wod< fmd;a  yd m;%sld isiqkag imhd fokak'

² ia;k.%kaÓj, jHqyh yd lD;H" lsßj, m%Odk ixrpl yd ujq lsß oSfï m%Odk jeo.;a

lï ms<sn| idlÉPdjlg isiqka fhduq lrkak'

² fmd;a msxpla idod mx;shg bosßm;a lrk f,i isiqkag mjikak'

² úIh lreKq wkdjrKh jk mßos iqÿiq wkqms<sfj,lg úia;drKh lrkak'

úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (úsIh lreKq meyeos,s lr oSug w;aje,la (

² ia;k .%kaÓ

ia;k .%kaÓj, lsß Y%djh jk .%kaÓ we;'  .%kaÓ iEoS we;af;a lsß Y%djh lrk ffi,

j,sks'  lsß Y%djh lrk ffi,j,ska iEoS lsß Y%dù moaO;s 15 -20 muK we;'  iEu

moaO;shla u lsß .nvd lrk LKaäld rdYshlska ̂ .¾Óld& iEoS we;'  kd, yd .¾Óld

isks÷ fmaYs yd fïo ffi,j,ska jg ù we;'  LKaäld$.¾Óldj,ska m%kd,j,g o

bkamiq tu m%kd,j, Y%djhka wdYj,g$fldagrl o uqod yefrk w;r tu wdY úYd,

m%kd, yryd fjk fjk u ^;k mq~qj u;& újD; fõ'

mqvqj yd ta jgd jQ wßh, m%foaYfha iam¾Y ixfõoS m%;s.%dyl msysgd we;'
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² lsß ksmoùu yd lsß uqod yeÍu yd wod< iakdhql yd fyda¾fudakuh md,khlsß ksmoùu yd lsß uqod yeÍu yd wod< iakdhql yd fyda¾fudakuh md,khlsß ksmoùu yd lsß uqod yeÍu yd wod< iakdhql yd fyda¾fudakuh md,khlsß ksmoùu yd lsß uqod yeÍu yd wod< iakdhql yd fyda¾fudakuh md,khlsß ksmoùu yd lsß uqod yeÍu yd wod< iakdhql yd fyda¾fudakuh md,kh

idudkH ia;%shlf.a  yhsfmd;e,uiska Y%djh jk ̂ PIF& fm%d,elaáka ksfYaOk idOlh

- Prolactin Inhibiting Factor ksid mq¾j msáhqgßfhka fm%da,elaáka Y%djh ksfYaê;j

mj;shs'

.¾NkS ld,h ;=< mshhqrej, m%udKh úYd,fõ ' laISr .%kaÓ j¾Okh fm%dfciafgfrdaka

u`.ska o m%Kd,j, j¾Okh Biag%cka u`.ska o md,kh fjhs'

mQ¾j msáhqgßfhka Y%djh jk fm%da,elaáka yd l,, nkaO ,elafgdacka lsß ksIamdokh

yd wod< h'  .¾Nks ld,h uq¨,af,a fm%dfciagfrdakaj, meje;au ksid fm%da,elaáka

Y%djh ksfYaê;j meje;afuka lsß Y%djh ùu isÿ fkdfjhs' l,, nkaOh bj;a ùu

ksid Wmf;a oS Biag%cka yd fm%dfciagfrdaka uÜgï my<j mj;shs'  fï ksid fm%da,elaála

Y%djh ;j ÿrg;a ksfYaê;j fkd mj;shs'  tu ksid .¾Óld lsß Y%djhg W;af;ackh

fjhs'  mqvqj yd wßh, m%foaYfha we;s m%;s.%dylj,ska werfUk iakdhq wdfõ. iqIqïkdj

Tiafia yhsfmd;e,uig iïfm%aIKhù tu`.ska wmr msáhqgßh" Tlaisfgdaiska Y%djhg

W;af;ackh fjhs'  fï ksid .¾Óld wjg isks÷ fmaYs ;ka;= ixfldapkh isÿ ù m%kd,

yd wdY ;=<g yd miqj mqvqj Tiafia ndysrg lsß uqod yeÍu  isÿ fjhs'

lsß Wrd îu ksid we;s jk W;af;ackh u`.ska fm%d,elaákaa uqod yeÍu yhsfmd;e,ui

fj;g hefjk fjk;a m%;Slhla ksid isÿfjhs'

uq,a mYapd;a <ud ld,h ;=< fmdaIKh

² <orejkag udi 6la muK jhi jk f;la ujq lsfrka muKla fmdaIKh l< hq;=

h' tu ld,fha oS j¾Okh i|yd wjYH jk ish¨ u fmdaIl wjYH kshñ; m%udKj,ska

ujq lsfrys wvx.= h'  udi 6 isg wjq'2 olajd w;sf¾l wdydr o iu`. ujq lsß oSu os.g

u lrf.k hd hq;= h'

² udi  6 oS w¾O >k wddyr y÷kajd osh hq;= h'  w¾O >k wdydr i|yd n;a" w¾;dm,a

yd OdkH j¾. Ndú; l< yels h'  tajdg t<j`M o tl;= l< hq;= h'  fuu jhfia

oS m<;=re o oSu isÿ l< hq;= h'

² w;sf¾l wdydr wdrïN lr udi 2la muK .; jk ;=re <orejdg isõjrla muK tu

>k wdydr ,nd osh hq;= h'  udi 8-9 muK jhi jk úg fuu jdr .Kk 4-6la

muK jeä lsÍu ks¾foaY flf¾'

² jir folla muK jhia jk úg orejd mjqf,a wks;a wh .kakd wdydru .ekSug

mqyqKq l< hq;= h'



157

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

² <orejdf.a yd <uhdf.a udkisl j¾Okh

<orejd os.= ld,hla wdydr" WKqiqu yd wdrlaIdj i|yd foudmshka u; hefma'  Wmosk

wjia:dfõ oS iakdhq moaO;sh we;=<;aj <orejdf.a fndfyda moaO;s wmßk; ;;a;ajfha

mj;sk w;r uq,a udi lSmh ;=< fõ.j;a j¾Okhla fmkajhs'  bmoSfuka miq uq,a udi

lSmh ;=< <orejd b;d YS>% udkisl j¾Okhla fmkajhs'  <orejd b;d blaukska ;udg

w,a,d .; yels úúO jia;= yeisrùug yelshdjla ,nd .kakd w;r idudkHfhka udi

11-14 muK wjidk jk úg ysfia yd w;a mdj, p,k md,kh lr .ekSug;a ms<sfj,ska

ys| .ekSug" isg .ekSug yd wdOdrhlska f;drj weúoSug yelshdj ,nd .kshs'  udi

folla muK jhi jk úg <orejdg úúO iajrj,ska y~ ke`.Sug yels jk w;r

m%:u jir ;=< oS u l:d lsÍfï yelshdj ,nd .kS'  jir follaa muK jhia jk úg

idudkHfhka jpk 200l muK jpk ud,djla orejdg we;'

² wfkl=;a laISrmdhska  yd ii|k úg ñksia úfYaIfha  udkisl j¾Ok ld,h b;d

wêl h'  fuh fud<fha wêl ixlS¾K;ajh yd iïnkaOh'  fuu ld,h uq`M,af,a u

fouõmsh wdrlaIdj ie,fik w;r wOHdmkh yd úúO mqyqKqj ,nd oSu o isÿ flf¾'

fuh mßKdufha oS udkj j¾.hdf.a id¾:l;ajh i|yd w;sYhska bjy,a ù we;'
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'6 (ksmqK;d uÜgu 10'1'6 (ksmqK;d uÜgu 10'1'6 (ksmqK;d uÜgu 10'1'6 (ksmqK;d uÜgu 10'1'6 ( m%ckl fi!LH ms<sn| i;su;a fjhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² fh!jfkdaoh yd iïnkaO foayfha isÿjk m%Odk fjkiaùï ,ehsia;= .; lrhs'

² .¾NkS Ndjfha uQ,sl ,laIK m%ldY lrhs'

² .¾NkS Ndjh y÷kd .ekSfï mßlaId úia;drKh lrhs'

² mjq,a ixúOdkh yd tys jeo.;a lï m%ldY lrhs'

² .eí .ekSu je<elaùfï l%u wod< ldhsl úoHd;aul l%shdj,s iu`. ixlaIsma;j iïnkaO

lrhs'

² ,sx.slj iïfm%aIKh jk wdidok frda. ,ehsia;= .; lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² ud;D frday,a" ,sx.dY%s; frda. ms<sn| idhk yd mjq,a ie,iqï uOHia:dkj,ska m%ckl

fi!LH ms<sn| f;dr;=re tl;= lr .ekSug isiqkag Wmfoia fokak'

² m;%sld" fmdaiag¾ yd fmd;a msxp idoñka m%o¾Ykhla ixúOdkh lrjkak'

² wod< wkql%uhlg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² fh!jfkdaoh yd wod< j foayfha isÿ jk m%Odk fjkialï'

GnRH Y%djh jeä ùu ksid isÿ jk FSH  iy LH i%djfha by< hdu" fh!jfkdaofha

oS ldhsl yd udkisl fjkia lï  /ila we;s lr,Sug fya;= fõ'  fuu m%ckl bkaøSh

W;af;acl fyda¾fudak u`.ska isÿ lrk ,sx.sl fyda¾fudak Y%djfha jeäùu ksid

m%ckl moaO;sfha mßK; ùu yd oaú;shsl ,sx.sl ,laIK we;s ùu fõ.j;a lrhs'

² .eyeKq <uhskaf.a  j¾Ok fõ.h jeä ù "wjq' 12-13 w;r ld,fha oS m%:u wd¾;jh isÿ

fõ'

² m%Odk YdÍßl fjkialï

² m%ckl moaO;sh mßK;sh lrd <`.d fjhs'

² wd¾:j pl%h yd äïn fudapkh werfUhs'

² mshhqrej, j¾Okh isÿùu

² fY%daKs yd lsys,s m%foaYj, frdau j¾Okh fjhs'

² Wl=, m<,a ùu yd Wi jeäùfï" fõ.h jeäfjhs'

² wOYap¾óh fïo ;ekam;a jk m%udKh jeä fjhs'

² ysiflia jeäùu isÿùu'
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² jhi 13 - 14 w;r oS msßñ <uqkaf.a m%:u iÔú Y=l%dKq fudapkh isÿ fjhs'

msßñ <uqka ;=< m%Odk YdÍßl fjkialï

² wiaÓ yd fmaYsj, j¾Okh yd Wfiys yd nfrys lemS fmfkk j¾Okhla isÿùu

² iajrd,h úYd, ùu yd lg y~ .eUqre ùu

² uqyqK" lsys,s" mmqj" Worh yd fY%daKs m%foaYfha frdau j¾Okh

² YsYakh" mqr#iaÓ .%kaÓ yd jDIK fldaI úYd, ùu

² Y=l%Or kd,sld mßk; ùu yd Y=l%dKq ksmoùu

² Wrysia m<,a ùu

² .¾NkS Ndjfha uQ,sl ,laIK

² .¾Nks Ndjh yd wod< fyda¾fudakuh fjkia lï ksid m%Odk jYfhka my;

i|yka m%;sM, we;s fjhs'

² wd¾:jh k;r ùu

² WoEik frda.S nj ^jukh" Tlaldrh" lerleú,a,&

² we;eï wdydr i|yd oeä wdYdjla iy$fyda we;eï wdydr i|yd wm%sh njla we;sùu

² mshhqrej, we;s jk uDÿ nj

² ixfiapkfhka osk 14 isg uQ;%j, o osk 10g miqj reêrfha o hCG  mej;Su

² uQ;% my lsÍfï jdr .Kk jeä ùu

² iuyrekaf.a mshhqrej, wÍh, m%foaYfha meyeh fjkiaùu

² iuyrekag u,noaOh we;sùu

² .¾Nks Ndjh y÷kd .ekSu i|yd mÍlaId

² reêrfha yd uQ;%j, mj;sk hCG m%udKh u; uQ,sl jYfhka mokï fõ'

² .¾NkS ia;%shlf.a reêrh hCG idkaøKh jeä fõ'

² 14 jeks oskfhka miq uQ;%j, o 10 oskfhka miqj reêrfha o hCG mej;Su

² .¾NkS ia;%shlf.a m<uq udi ;=k ;=< hCG reêrfha by< j mej;S miqj wvq fjhs'

² Wm;a md,kh

² iïm;aj, we;s iSñ; Ndjh ksid mj;sk iïm;aj, ;sridr Ndú;h i|yd mjq,l

m%udKh iSudùu iqÿiq nj m%ldY ù we;'  mjqf,a idudðlhka ixLHdj iSud

lsÍug$ore Wm;a m%udo lsÍu flf¾ foudmshkaf.a wd¾Ól ;;a;ajh o n,mdhs'

² Wm;a md,k l%u - Wm;a md,k l%u u`.ska wkjYH ms,sis| .ekSï je<fla'

² iq,N" ;djld,sl l%u jkafka"

² .s,sk fm;s -  ldka;djka i|yd Biag%cka yd fm%dfciagfrdka by< idkaøKhlska

mej;Su ksid iHqksld mßK; ùu yd wêfrdamKh ksfYaOkh fõ' FSH  yd LH

iDK m%;sfmdaYs f,i fuys oS ksfYaOkh jk w;r .eíf., Yaf,aIauh >k ùu

o fya;= fjhs'

² Wm;a md,k fldmq ^fldkavuh& - mqreIhka i|yd

Y=l%dKq m%fõYkh je<lSu'
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² IUD ^Æmh& - ldka;djka i|yd

wêfrdamKh kj;hs'  .¾NdYfha we;s jk m%ody ;;a;ajhka fï i|yd fya;=fjhs'

² Depo Provera ldka;djka i|yd

1'  tkafvdfuá%hu ;=kS ùu ksid wêfrdamKh je<lSu

2'  .eíf., Yaf,aIau,fha >klu wêl ùu ksid Y=l%dKq  we;=`M ùu je<lSu

3'  äïn fudapkh je<lSu

² iq,N iaÓr l%u

mqreIhska i|yd - jdfi;alñ Y,Hl¾uh

Y=l%dKq ksoyia lsÍu kj;shs'

ldka;djka - mef,damSh kd, .eg .eiSu

.¾NdYhg äïn msúiSu je<lSu

² j| Ndjh

² m%ckl wjêfha miqjk hqj,lg Wm;a md,k l%u Ndú;  fkdlr l%uj;aj

ixi¾.fha fhÿko ̂ wd¾:j pl%fha ire ld,h ;=<& jirlg miq o ms<sis| .ekSula

isÿ fkdùuhs'

² orejl= ms<sis| .ekSu ms<sn|j ffjoH úoHd;aul Wml%u

² foayfhka neyer oS äïn yd Y=l%dKq wdikakj ;ekam;a lsÍu u`.ska ixfiapkh

myiq lsÍu yd l,,h .¾NdYh ;=< ;ekam;a lsÍu;a isÿ lrhs'
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wdidokh jHdêcklhd
iïfm%aIKh jk

m%Odk l%uh
frda. ,laIK

f.dfkdaßhdj

isms,sia

taâia

^k;= lr.;a

m%;sYla;s

W!k;d

iy,laIKh&

,sx.dY%s;

y¾mSia

Neisseria

gonorrhoea

Treponema

pallidum

HIV

udkj

m%;sYla;s

W!k;d

jhsrih

Herpes

simplex

jhsrih

,sx.sl

iïnkaO;d

^ujf.ka orejdg

Wmf;a §&

,sx.sl

iïnkaO;d"

ujf.ka orejdg

^Wmf;a§&

,sx.sl

iïnkaO;d" foay

;r, yryd

^reêrh" uia;=&

ÔjdkqyrKh

fkdjQ tkak;a

lgq" ujf.a isg

N%EKhg .¾Nks

iufha §" ore

Wmf;a §" uõ lsß

u.ska

,sx.sl

iïnkaO;d

msßñkaf.a -

uq;% msglsÍfï oS we;sjk

wmyiq;dj yd oeú,a,"

fu!;% ,sx.sl ud¾.fhka

ierj iys; ly meye

i%djhla msgùu'

fï iu`. u WK iy

ysiroh

ldka;djkag -

mef,damSh kd, ierjj,ska

msÍu" j| Ndjh

foayfha ´kEu ia:dkhl

^fhdaks ud¾.h" f;d,a" we`.s,s"

;kmqv q & jK fyd a  ìì, s

^fõokdldß fkdjk jK& we;s

ùu" WK" ifï l=Iag

wdydr reÑh yd nr wvq ùu"

WK" oS¾>ld,Skj mj;sk

úh<s leiai'

Lymphoma - ̂ jid moaO;sh

wdY%s;j&" m%;sYla;slrK

moaO;sfha ì|jeàula f,i

ksõfudakshdj yd fjk;a

frda. we;sfõ'

,sx.sl m%foaY jgd

fõokdldÍ leis,a,la iys;

jK" iuyr wjia:dj, oS

WK'

,sx.slj iïfm%aIKh jk wdidok
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'7 (ksmqK;d uÜgu 10'1'7 (ksmqK;d uÜgu 10'1'7 (ksmqK;d uÜgu 10'1'7 (ksmqK;d uÜgu 10'1'7 ( Ydl m%pdrK l%u m,odhS f,i fhdod .ekSfï yqrej ,nhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² Ydlj, j¾Ol m%ckk l%u fláfhka meyeos,s lrhs'

² j¾Ol m%ckkh" ,sx.sl m%ckkfhka fjkia jk wdldrh olajhs'

² Ydlj, j¾Ol m%pdrK l%u m%ldY lrhs'

² m%pdrKh i|yd w;= len,s" wxl=r noaOh yd ßls,s noaOh Ndú; lsÍu fláfhka úia;r

lrhs'

² Ôù Ydl mgl kd,ia:j mj;ajd f.k hdfï ;dlaIKhla f,i Ydl mgl frdamKh

y÷kd .kshs'

² Ydl mgl frdamKfha Ndú; lrk fmdaIl udOHj, we;=<;a ix>gl ,ehsia;= .;

lrhs'

² mgl frdamKfha oS Ydl j¾Ol øjHj, lD;H i|yka lrhs'

² mgl frdamKfha Ndú; lrk úúO wdrïNl Ydl fldgia i|yka lrhs'

² laIqø m%pdrKfha mshjr fláfhka úia;r lrhs'

² laIqø m%pdrKh we;=`Mj mgl frdamK ;dlaIKfha fhoSï i|yka lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² Ydlj, úúO j¾Ol m%pdrK jHqy tl;= lrk f,i YsIHhkag mjikak'

² tajd ksÍlaIKh lr tu jHqyj, ,laIK y÷kd .ekSug fhduq lrkak'

² l|ka len,s lemSu" noaO lsÍu yd mgl frdamKh jeks Ydl j¾Ol m%pdrK l%u

fmkaùu i|yd m¾fhaIK uOHia:dk" uQ,sl wOHhk wdh;kh yd lDIsl¾u ld¾hd,

jeks ia:dkj,g flaI;% pdßld ie,iqï lrkak'

² isiqka ,nd .;a oekqu u; bosßm;a lsÍula iQodkï lrkak'

² úIh lreKq wkdjrKh jk mßos iqÿiq wkqms<sfj,lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² Wiia Ydlj, w,sx.sl m%ckkfha oS b;d u iq,n wdldrh jkafka j¾Ol m%pdrKhhs'

² Ydlj, j¾Ol fldgia u`.ska m%pdrl jHqy ksmojhs'
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² ffrfidau" fldau" n,an yd ialkaO wdlkaO jeks N+.; l|ka  fï i|yd l%shd lrhs'

fmdf<dj uÜgfuka ;sria f,i Odjl j¾Okh fõ'  jdhj fldgiaj,ska n,aì, mek

k`.shs'  l|g wu;rj wksl=;a Ydl fldgiaj,ska wd.ka;=l wxl=r mek k`.shs'  iuyr

tajd wdydr ixÑ; lrñka wys;lr ld,j, oS fkdkeiS Ôj;a ùug ld,;rK tall

f,i l%shd lrhs'

² ffrfidau

;sria f,i jefvk N+.; l|ka h'  fndfydaúg u;= msgg wdikakj jefâ'  jdhj

m%frdayh" Y,al m;%" iqma; wxl=r" uq,a yd wd.ka;=l uq,a iys; hs'  Wod (- Musa,

Zingiber, Curcuma, Canna.

² fldau

isria f,i jefvk flá m%idrKh jQ N+ .; l|ls'  jdhj m%frdayh" Y,al m;%"

iqma; wxl=r" uq,a yd wd.ka;=l uq,a orhs' Wod( Colocasia, Alocasia, Gladiolus

² n,an

m%idrKh jQ m;% mdo ork flá N+ .; l|ls'  Wod ( Allium, Crinum.

² Odjl

isria Ydl lf|ys llaISh wxl=rj,ska mek kef`.k md¾Yaúl YdLd fmd<jg u;=

msáka" ;sriaj jefvk w;r ta u`.ska wd.ka;=l uq,a yd kj m%frday yg .kshs'

Wod( Centella, Cyperus, Pistia

² ialkaO wdlkaO

ixÑ; wjhjhla f,i l%shd lsÍug bosuqk YdLkh jQ N+.; l|ls'  tajdfha Y,alm;%

yd iqma; llaISh wxl=r msysghs'  ld,;rK jHqy f,i l%shd lrhs' Wod ( Solanum

² n,aì,

jdhj l|lska yg .efkk llaISh wxl=r j¾Okfhka we;s jk m;% iys; l=vd

YdLdjlaa miqj m%Odk Ydlfhka fjkaj kj Ydlhla ksmojhs'

Wod(- Annanas, Dioscoria

² wd.ka;=l wxl=r

Ydl l|kaj,ska yer Ydl j¾Ol jHqyfha m;% jeks fjk;a fldgiaj,ska we;s jk

kj Ydl njg úlikh úh yels wxl=rhs'

Wod (- Bryophyllum, Begonia

Ydl m%pdrK l%u

w;= len,s

llaISh wxl=r iys; l| len,s lD;%su f,i mfia isgqùu'  iuyr wjia:dj,

Tlaisk Ndú; lrhs'

Wod (- Manihot,  Ipomea, Camelia, Rosa
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² wxl=r noaOh

² uQ, moaO;sh iys; Ydlhlg  fjk;a Ydlhlska ,nd .;a llaISh wxl+rhla noaO

lsÍu

² noaO lrkakd jQ wxl=rh wkqch hs'  th .%dylhg noaO flf¾' .%dylh úúO m%fNao

follg wh;a fyda lsÜgq iïnkaO;d iys; úfYaIj,g wh;a úh yel'

² fuu l%shdj,sfha oS llaISh wxl=rhla iu`. Ydlhl fmd;a;la m%fõifuka bj;a

lr" uqjy;a msyshl wdOdrfhka .%dyl Ydlfha fmd;a; m,d újD; lr leïìhï

iam¾Y jk f,i noaOh isÿ lrhs'  tu ia:dkh fyd|ska noaO máj,ska fj,d wkqch

.%dylhg iïnkaO ùug bv yßhs'

² úúO m%fNaoj, uQ,moaO;s iu`. l|ka iïnkaO lsÍu" ujq Ydlfha u ,laIK iys;

j fõ.fhka m%pdrKh lsÍug yels ùu jdisodhl ;;a;ajhls'

Wod ( m<;=re Ydl jk Mongifera, Rosajeks úis;=re Ydl

² ßls,s noaOh

² wxl=r noaOhg fndfydaÿrg iudk h'  wxl=rhla fjkqjg wkqch f,i ßls,a,la

fhdod .kshs'

Ydl mgl frdamKh

² ÔjdKqyß; lD;%su ;;a;aj hgf;a frdamK udOHhkays kd,ia:j Ydl mgl fldgia

j¾Okhg ie,iSuhs'

² WÑ; ;;a;aj imhd ÿka úg fndfyda Ydl ffi,j, mQ¾K Ydlhla we;s lsÍu i|yd

iuq,ckk úNjhla we;'

² frdamK udOHhl j¾Ol øjHj, ld¾h Ndrh

ihsfgdlhskska yd Tlaiska ffi, úNdckhg yd úfNaokhg odhl fjhs'  uq,a

j¾Okhg Tlaisk o l| j¾Okhg ihsfgdlhskska o jeo.;a h'

² frdamK udOHhl ix>gl w;r c,h" wldnksl fmdaIl" ldnka m%Njh ^fndfyda

úg iqfl%daia&" Ydl j¾Ol øjH yd wksla wjYH ldnksl ixfhda. we;'

² j¾Okfha ,dlaIKsl .;s ,laIK ks¾Kh jkafka Tlaisk yd ihsfgdlhskska

wkqmd;fhks'

² mgl frdamK l%shdj,sh wdrïN lsÍu i|yd wdrïNl Ydl ̂ mQ¾jlh& f,i Ydlhl

úúO fldgia jk w.%ia: yd md¾Yaúl wxl=r" l|ka" m;%" f¾Kq yd l,, fldgia

fhdod .; yel'

² udOHfha Ôjdkqyß; Ndjh mj;ajd .ekSu yd wmQ;s ;;a;aj w;HjYH fjhs'

² lsklh hkq úNdckh jk úfNaokh fkdjQ" mgl frdamKfha oS mQ¾jlfhka

ksmojd .kq ,nk ffi, ialkaOhhs'

² frdamK udOH yd ;;a;aj WÑ; mßos yiqrejd .ekSu u`.ska lsklfhka uq,a yd l|ka

we;s ùu fm%arKh l< yel'
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² laIqø m%pdrKfha mshjr yd l%shdms<sfj<

² laIqø m%pdrKfha oS mgl frdamK l%shdj,sh u`.ska Ydl rdYshla ,nd .efka'

² WÑ; mQ¾jlhka ̂ explants& ,nd .ekSu" WÑ; frdamK udOHhka Ôjdkqyß; ;;a;aj

hgf;a ms<sfh, lsÍu" l%shdj,sh wdrïN lsÍu" m%frday we;sùu fm%arKh lsÍu"

m%frday .=Kkh" uq,a we;sùu fm%arKh yd mßir foaY.=Ksl ;;a;ajj,g .e,fmk

mßos me,Eáh ieliSu laIqø m%pdrKfha mshjr fjhs'

² laIqø m%pdrKfha jdis jkafka tlu m%fõKs o¾Yh iys; Ydl úYd, ixLHdjla ,nd

.ekSu' wvq ld,hl §" wvq bv m%udKhlska foaY.=Ksl ;;a;ajj, n,mEulska

f;drj Ydl ,nd .ekSu'

ÔjH îc fkdidok Ydl m%pdrKh" ksfrda.S Ydl ,nd .ekSu wdÈh hs'

² laIqø m%pdrKhg wu;r j mgl frdamKfha wfkl=;a Ndú;  w;r wêYS; ;;a;aj

hgf;a cklma,diau ixrlaIKh' cdk m%;sixfhdað; Ydl ksmojd .ekSu" tal .=K

Ydl ,nd .ekSu o fjhs'
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 (((((   Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'8 (ksmqK;d uÜgu 10'1'8 (ksmqK;d uÜgu 10'1'8 (ksmqK;d uÜgu 10'1'8 (ksmqK;d uÜgu 10'1'8 ( fN!ñl Ôú;hg olajk wkqj¾;k úia;r lsÍug Ydlj, Ôjk

 pl%j, m%jK;d fhdod .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 1010101010

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² w,sx.sl m%ckkh yd iei|Sfuka ,sx.sl m%ckkfha jeo.;alï úia;r lrhs'

² ckaudKq ksmojk tal .=K ckaudKq Ydl mrïmrdj îcdKq ksmojk oaù.=K îcdKq

Ydl mrïmrdj" mrïmrd m%;Hdj¾;khg odhl jk nj meyeos,s lrhs'

² fN!ñl Ydlj, mßKdufha oS tal.=K ckaudKq Ydl mrïmrd laISK ù f.dia fN!ñl

mßirhg wkqj¾;khla f,i oaú.=K îcdKq Ydl mrïmrdj m%uqL jk nj meyeos,s

lrhs'

² fN!ñl Ôú;hg olajk wkqj¾;k meyeos,s lsÍu i|yd Pogonatum, Nephrolepis,

Selaginella, Cycas yd o¾YSh wdjD; îclhl m%ckkh yd Ôjkpl%j, we;s jeo.;a

,laIK fhdod .kshs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² wod< Ydlj, kso¾Yl" iaÓr lod" msx;+r yd úia;r imhd fokak'

² tla tla Ydlfha Ôjk pl% f.dv kexùug isiqka fhduq lrkak'

² Tjqkaf.a fidhd .ekSï bosßm;a lsÍulg wjia:dj ,nd fokak'

² úIh lreKq wkdjrKh jk mßos iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² Ydlj, ,sx.sl m%ckkh

² fndfyda fN!ñl Ydl ,sx.slj fukau w,sx.slj o m%ckkh lrhs'  fï iEu

l%uhlu jdis fukau wjdis o we;'

² ixfiapkfhka miqj Ôjk pl%hl W!kkh m%udoj isÿùu fya;=fjka oaù.=K

mrïmrdjla we;s fjhs'  tal.=K ckaudKq Ydl mrïmrdj we;s lsÍfï oS W!kkfhka

îcdKq ksmoùu oaù.=K mrïmrdfõ isÿ fjhs'

² iEu fN!ñl Ydlhl u j| ffi, ia;rj,ska wdjrKh jQ m%ckl jHqy we;'

^ckaudKqOdks yd îcdKqOdks& ixfiapkfhka miqj we;s jk hqla;dkqj ckaudkq

Ydlh ;=< /|s ckaudkq  Ydlfhka fmdaIKh ,nk l,,h njg m;afjhs'

² f.dv ìu id¾:l f,i .KdjdislrKh ùu i|yd mßKdñl l%shdj,sfha oS oaù.=K

mrïmrdj wkqj¾;k we;s lr f.k we;'
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² fN!ñl Ydl mßKdñl l%shdj,sfha oS Ôjk pl%j, ckaudkq Ydl mrïmrdj laISK

ù îcdKq Ydl u; hemSfï ;;a;ajhla îc Ydlj, oelsh yels h'

² fN!ñl Ydlj, Ôjk pl%j, úúO;ajh

² my; i|yka Ydlj, Ôjk pl% wOHhkfhka tajd fN!ñl Ôú;hlg jvd;a

fyd|ska mßKduh ù we;s nj wOHhkh lrkak'

Wod ( Pogonatum, Nephrolepis, Selaginella, Cycas  yd o¾YSh Anthophyta

(Angiosperm)  Ydl

² Pogonatum j, cSjk pl%h

² îcdKq" m%dla;%ka;h" mqx yd cdhd ckaudKq Ydl" wdlsf.dakshd" weka;ßähd" Y=l%dKq"

wKavh" l,,h" hqla;dKqj" îcdKqYdlh" hk wjia:d weiqfrka Ôjk pl%h úia;r

lrkak'

² by; wjia:d fN!ñl mßirhl Ôj;aùug fldf;la ÿrg wkqj¾;kh ù we;aoe hs

idlÉPd lrkak'

² cSjk pl%fha úúO wjia:d ksfhdackh lrk j¾Ol iy m%ckl jHqyj, rEmigyka

we;=̀Mj iúia;rd;aul úia;rhla isiqka úiska u;l ;nd .ekSu wfmalaId fkdflf¾'

² Nephrolepis ys Ôjk pl%h

² îcdKq Ydlh" fidri" îcdKqOdksh" îcdKq" m%dla;,i" wdlsf.dakshd" weka;ßähd"

Y=l%dKq" wKavh" l,,h" hqla;dkqj hk wjia:d weiqfrka Ôjk pl%h úia;r lrkak'

² by; wjia:d fN!ñl mßirhl Ôj;aùug fldf;la ÿrg wkqj¾;kh ù we;aoe hs

idlÉPd lrkak'

² cSjk pl%fha úúO wjia:d ksfhdackh lrk j¾Ol iy m%ckl jHqyj, rEmigyka

we;=̀Mj iúia;rd;aul úia;rhla isiqka úiska u;l ;nd .ekSu wfmalaId fkdflf¾'

² Selaginella ys Ôjk pl%h

² îcdKq Ydlh" ixfla;=j" uyd îcdKqOdks" laIqø îcdKqOdks" uyd îcdKq" laIqø

îcdKq" cdhd ckaudKq Ydlh" mqx ckaudKq Ydlh" Y=l%dKq" wKavh" l,,h" hqla;dkqj

hk wjia:d weiqfrka Ôjk pl%h úia;r lrkak'

² úIu îcdKql;dj îc ú,dY mßKduh ùu flfrys n,md we;s wdldrh úia;r

lrkak'

² by; wjia:d fN!ñl mßirhl Ôj;aùug fldf;la ÿrg wkqj¾;kh ù we;aoe hs

idlÉPd lrkak'

² cSjk pl%fha úúO wjia:d ksfhdackh lrk j¾Ol iy m%ckl jHqyj, rEmigyka

we;=̀Mj iúia;rd;aul úia;rhla isiqka úiska u;l ;nd .ekSu wfmalaId fkdflf¾'
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² Cycas ys Ôjk pl%h

² îcdKq Ydlh" mqx îcdKq Ydlh" cdhd îcdKq Ydlh" ixfla;=j"

laIqø îcdKq m;%h - laIqø îcdKqOdks" laIqø îcdKq" mqx ckaudKq Ydlh" Y=l%dKq"

uyd îcdKq m;%h - uyd îcdKq Odks" äïnh" cdhd ckaudKq Ydlh" wKavdKqOdks"

wKavh" hqla;dKqj" l,,h" îch hk wjia:d weiqfrka Ôjk pl%h úia;r lrkak'

² by; wjia:d fN!ñl mßirhl Ôj;aùug fldf;la ÿrg wkqj¾;kh ù we;aoe hs

idlÉPd lrkak'

² cSjk pl%fha úúO wjia:d ksfhdackh lrk j¾Ol iy m%ckl jHqyj, rEmigyka

we;=̀Mj iúia;rd;aul úia;rhla isiqka úiska u;l ;nd .ekSu wfmalaId fkdflf¾'

² o¾YSh imqIam Ydlj, (Anthophyta)  Ôjk pl%h

² mßKdñl l%shdj,sfha oS imqIam Ydlj, Ôjk pl%h f.dv ìu mßirhl meje;au

i|yd wkqj¾;kh jqKq wdldrh fláfhka meyeos,s lrkak'

fN!ñl mßirj, oS úYd, úúO;ajhla iys; w;sYhska u id¾:l úúO jdiia:dkj,

.KdjdislrKh jQ Ydl ldKavh ksfhdackh jkafka imqIam Ydl u`.sks'
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'9 (ksmqK;d uÜgu 10'1'9 (ksmqK;d uÜgu 10'1'9 (ksmqK;d uÜgu 10'1'9 (ksmqK;d uÜgu 10'1'9 ( imqIam Ydlj, ,sx.sl m%ckk l%shdj,sh yd iïnkaO jHqy yd

  lD;H ms<sn| wkafõIKfha fhfohs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² mqIamhl jHqyh yd lD;H úia;drKh lrhs'

² imqIam Ydlj, mrd.kh yd ixfiapkh úia;r lrhs'

² îc yd M,j, úlikfha jeo.;alu m%ldY lrhs'

² md;fkdaM,kh WodyrK iys;j úia;r lrhs'

² îc m%frdayKfha oS isÿjk m%Odk fjkia ùï úia;r lrhs'

² îc iqma;;djfha jeo.;alï m%ldY lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² o¾YSh mqIam fldgia wvx.= mqIam isiqkag imhd fokak'

² uqøs; yd bf,lafg%dksl uQ,dY% u`.ska isiqkag mrd.kh" ixfiapkh" îc yd M, úlikh

ms<sn| f;dr;=re tla/ia lsÍug mjikak'

² tla/ia lr.;a f;dr;=re mokï lrf.k mejreula ilikak'

² bosßm;a lsÍulg isiqka iQodkï lrjkak'

² úIh lreKq wkdjrKh jk mßos fhda.H wkqms<sfj<lg wkqj úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² imqIam Ydlj, m%ckkh

² mqIamfha jHqyh yd lD;H

mqIam uxcÍ yd mqIamj, iúia;r b.ekaùula n,dfmdfrd;a;= fkdfõ'  mqIamhla úia;r

lsÍfï oS Ndú; jk nyqo,"  noaOo,"  uql=g" wmso," f¾Kq"  wmsPdhdx.s"  mßcdhdx.s"

wfOdachdx.s mqIam talfldaIaÀh yd nyqfldaIaÀh hk tajd y÷kajd fokak'  ^mqIam

igyka yd mqIam iQ;% b.ekaùu wjYH fkdfõ'&

² mqIam yd M, imqIam Ydlj,g ,dlaIKslh

² mqIamhl o¾YSh jHqyh úia;r lrkak'  th ixfla;=j iu`. ixikaokh lrkak'

uksh yd o, m;% j| m;% fjhs'  f¾Kq laIqø îcdKqm;% jk w;r wKvm uyd îcdKq

m;% fjhs'

² f¾Kqfõ mrd. ksIamdokh ùu yd ksoyia lsÍu úia;r lrkak'

² o¾YSh äïnfldaIhl jHqyh úia;r lrkak'  äïnhl  jHqyh" cdhdckaudKq Ydlfh$$$$$a

l,, fldaIfha úlikh úia;r lrkak'
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² mrd.kh yd ixfiapkh

² mrd. lksldjl o¾YSh jHqyh yd mrd.kh i|yd tajd f.k hk wdldrh úia;r

lrkak'

² hï mqIamhl mrd. tu mqIamfha u l,xlh u; ;ekam;a ùu iajmrd.kh f,i

w¾: olajkak'  hï mqIamhl mrd. tu Ydlfha fjk;a mqIamhl l,xlh u;

;ekam;a ùu fyda tlu úfYaIfha fjk;a Ydlhl mqIamhl l,xlh u; ;ekam;a

ùu mrmrd.kh nj w¾: olajkak'

² fndfyda Ydl mrmrd.khg wkqj¾;kh ù we;s kuq;a fndfyda taljd¾Isl Ydl

^Wod ( ù& idudkHfhka îc ksmojkafka iajmrd.kfhks'  mqIamhl idudkH

,laIK jk meyeh" iqj| hkdosh mrmrd.k hdka;%K i|yd jdis odhl fjhs'  ta

yereKq úg iuyr mqIam mrmrd.kh i|yd úfYaI wkqj¾;k orhs'

² mrmrd.kfha jeo.;alï meyeos,s lrkak'  mrixfiapkh" mrmrd.kfha m%;sM,h

fjhs'  úfYaIh ;=< cdk ñY% ùu mrixfiapkh u`.ska isÿ fjk w;r kj m%fõKsl

ixl,k we;s lrñka úfYaIh ;=< m%fõKsl m%fNaok we;s ùu jeä lrhs'  mqIamj,

we;s fndfyda wkqj¾;k meje;au i|yd jeo.;a fjhs'

² l,xlh u; mrd. m%frdayKh yd ixfiapk l%shdj,sh isÿjk wdldrh meyeos,s

lrkak'

² oaú;aj ixfiapkh hkq l=ula oehs meyeos,s lrkak'   tys jeo.;alu myod fokak'

² l,,h" îc yd M,j, úlikh

² äïnhlska îchla we;s jk wdldrh meyeos,s lr" îcfha fldgia y÷kajkak'

² äïnfldaIhlska M,hla we;s jk wdldrh iy o¾YSh M,hl fldgia úia;r lrkak'

² mdf;fkdaM,kh

² ixfiapkhlska f;drj äïn fldaIhla M,hla njg úlikh ùu h'  tajd ;=< îc

úlikh fkdfõ'

² iuyr mqIamj, fuh iajdNdúlj isÿjk w;r ^flfi,a& iuyr tajdfha Ydl

j¾Ol øjH fhoSï u`.ska isÿfõ'  ^ños yd fodvï&

² md;fkdM,kh" mdf;fkdaaNjfhka fjkia jk w;r fuys oS ixfiapkhlska f;drj

ksire îc ksmofjhs'

² îc m%frdayKh yd îc iqma;;dj

² îch" M,h ;=< m%frdaykh je<lSu i|yd mßk; ùfï hï wjêhl" îch ;=<

l,,h úlikh ksfYaOkh fjhs'

² c,h" Tlaiscka yd WÑ; WIaK;aj iemhqko  fndfyda îcj,g m%frdayKh fkdù

mej;Sfï hdka;%k we;'  îc iqma;;djg fya;= úia;r lrkak'  Wod ( ksfYaOl ;sîu"

oeä$>k îcdjrK" c,hg wmdr.uH îcdjrK ;sîu wdoS jYfhka'

² îc m%frdayKh úia;r lrkak'

c,h wjfYdaIKh ùu" tkaihsu il%sh ùu" ixÑ; wdydr ip,ùu u`.ska l,,fha

YS>% j¾Okhla isÿfjhs' th îcdjrK   w;ßka îc uQ,h my<g j¾Okh u`.ska

m%ldY jk w;r îcdxl=rh RK .=re;ajdj¾;s nj o îc uQ,h Ok .=re;ajd¾;s nj

o fmkajhs'
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 (((((  Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'10 (ksmqK;d uÜgu 10'1'10 (ksmqK;d uÜgu 10'1'10 (ksmqK;d uÜgu 10'1'10 (ksmqK;d uÜgu 10'1'10 ( j¾Okfha oS iy úlikhfha oS Ydl j¾Ol øjHj, ld¾hNdrh

  úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0303030303

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² Ydl j¾Ol øjHj, idudkH ,laIK úia;r lrhs'

² m%Odk Ydl j¾Ol øjH kï lrhs'

² Ydl ;=< Tlaiska" .snfr,ska" ihsfgdlhskska weíisisla wï,h yd t;s,Sskaj, lD;H

m%ldY lrhs'

² lDIsl¾udka;fha oS Ydl j¾Ol øjHj, fhoSï meyeos,s lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² Ydl j¾Ol øjH ms<sn| f;dr;=re /ia lr .ekSug yd tajdfha lD;Hhka ,ehsia;=.;

lsÍug isiqkag mjikak'

² bosßm;a lsÍulg bv fokak'

² úIh lreKq wdjrKh jk mßos iqÿiq wkqms<sfj<lg úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² j¾Ol øjHj, idudkH ,laIK yd fyda¾fudakhlg fok w¾: oelaùu" Ydl j¾Ol

øjH u`.ska iEySulg m;a fkd lrkafka ukaoe hs meyeos,s lrkak'

² iq,N iajdNdúl Tlaiskh bkafvda,a weisála weisâh" ,má m;% yd l| w.%ia:j,

ksmojhs'

² tal osYdk;slj uDÿia;r ffi, Tiafia mßjykh fjhs'  Tlaiska ys idudkH

iajdNdúl lD;H f,i ffi, oslaùu" w.%ia: m%uqL;dj mj;ajd .ekSu" wdj¾;Ss

p,k hdukh lsÍu" m;% m;kh ksfYaOkh" leïìhfï l%shdldß;ajh W;af;ackh"

M, yd uq,a j¾Okh fm%arKh" hkdosh fjhs'

² iajdNdúl ihsfgdlhskska" weäkska yd iïnkaO ixfhda. jk w;r Ydl uQ,w.%j,

yd úNdcl mglj, ksmoù ffY,u Tiafia iïfm%aYkh fõ'  iajNdúl lD;Hhka

jkafka m%frday j¾Okh fõ.j;a lsÍu" w.%ia: m%uqL;dj ksfYaOkh" m;% jDoaO;dj

m%udo lsÍu" Tlaiska iu`. wka;¾l%shd lrñka ffi, úNdckh fm%arKh hs'
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² .sfnß,ska$.sfnr,sla wï,h" ,má m;%" uq,a yd m%frdaykh jk îcj,ska ksmoù"

uDÿia;r Tiafia mßjykh fjhs'  lD;H jkafka l| oslaùu fõ.j;a lsÍu" îc

m%frdaykfha oS tkaihsu il%sh lsÍu'

² weíisisla weisâ ^ABA& uQ,d.% fldmqfõ iy wmßk; îcj, ksmofõ'  ffY,u

Tiafia mßjykh fjhs'  îc m%frdaykh ksfYaOkh" c,h W!k ;;a;ajj, oS mqáld

jeiS hdu" fi!uH l,dmSsl rgj, isisr R;=fõ oS wxl=r j¾Okh yd leïìhï

l%shdldß;ajh ksfYaOkh lrhs'

² t;s,Sska

² M, yd iuyr mglj, uDÿia;r ffi,j, ksmo ù uDÿia;r yd maf,dahu Tiafia

mßjykh fjhs'  l| os.ska jeä lsÍu" M, boSu fm%arKh" iuyr Ydlj, mqIamslrKh"

M, yd m;% m;kh i|yd jeo.;a fjhs'

iajdNdúl j¾Ol øjH fukau Bg iudkj l%shd lrk ixYaf,aIs; lD;%Su j¾Ol

øjH o lDIsl¾udka;fha oS fhdod .kshs'  lemQ l|kaj,ska uq,a yg .ekaùug IBA

Ndú; lrhs'

mdf;fkdM,kh iy M, úlikh W;af;ackh i|yd lD;%su TlaiSk Ndú;h'

2"4 - D yd MCPA j,ame,Eá kdYl f,i Ndú;h'  lemQ m;% yd u,a mr fkdù jeä

ld,hla ;nd .ekSug ihsfgdlhskSka Ndú;h' l|kaj, os.ska jeäùu yd îc

m%frdaykh W;af;ackhg .snfr,ska Ndú;h'  M, boSu W;af;ackhg t;s,Sska

Ndú;h'
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ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0ksmqK;dj 10'1'0 ((((( Ôùkaf.a m%ckk l%shdj,sh úuid n,hs'

ksmqK;d uÜgu 10'1'11 (ksmqK;d uÜgu 10'1'11 (ksmqK;d uÜgu 10'1'11 (ksmqK;d uÜgu 10'1'11 (ksmqK;d uÜgu 10'1'11 ( Ydl j¾Okfha oS yd úlikfha oS isÿjk wNHka;r yd ndysr

 fjkiaùï mÍlaId lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² Ydl foayfha m%d:ñl jHqyh meyeos,s lrhs'

² tal îcm;%s yd oaúîc m;%S j¾Okfha fjkialï y÷kd .kshs'

² m%d:ñl yd oaú;shsl j¾Okfha fjkialï y÷kd .kshs'

² m%d:ñl Ydl foayfha j¾Ol m%foaYj, jHqyh meyeos,s lrhs'

² j¾Ol m%foaYj, mgl úfNaokh jk wdldrh meyeos,s lrhs'

² oaúîc m;%S yd tal îc m;%S l|ka yd uq,aj, m%d:ñl jHqyhkays o< mgl jHqyh úoyd

olajhs'

² l| yd uqf,ys oaú;shsl j¾Okh meyeos,s lrhs'

² oaú;shsl j¾Okfhka miqj l|l yria lvl jHqyh wKaùlaIhlska ksÍlaIKh lsÍfï

oS olakd wdldrh meyeos,s lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² ilik ,o lod" wod< fmd;a hkdosh Wmfhda.S lrf.k my; i|yka tajdfha iúia;r

igyka" f¾Ld igyka yd tajd ms<sn|j igyka ,sùug isiqka fhduq lrkak'

² lf|a yd uqf,ys w.%ia:fha jHqy

² talîc yd oaúîcm;%S lf|a m%d:ñl jHqy

² talîc yd oaúîcm;%S uq,aj, m%d:ñl jHqy

² bosßm;a lsÍula i|yd isiqkag Wmldr lrkak'

² wod< wkql%uhlg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² Ydl foayfha m%d:ñl jHqyh

² Ôúfhl=f.a úlikhg wod< j úh<s ialkaOfha fyda mßudfõ isÿjk wm%;sj¾;H

jeäùu j¾Okh f,i y÷kajhs' fuh ffi, ixLHdj jeäùu yd fndfydaúg

iïnkaOh'

² Ôùkaf.a j¾Okfha we;s jeo.;alu;a" Ydlj, j¾Okh" i;=kaf.a j¾Okfhka

fjkia jk wdldrh;a olajkak'
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² jd¾Isl Ydl ksh; j¾Okhla o" nyq jd¾Isl ldIaÁh Ydl wksh; j¾Okhla o

fmkajhs' Ydlj, fldgia ksh; j¾Okhla orhs'

² j¾Ol m%foaY Ydlj, m%d:ñl jHqyfha ia:dk.; ù we;s wdldrh" w.%ia:" md¾Yaùl

yd wka;ria: úNdcl

² Ydlj, l| yd uq, w.%fha jHqyh" w.%ia: úNdcl" ffi, úNdckh jk m%foaY"

ffi, oslajk yd ffi, úfNaokh jk m%foaY" úNdcl mglj, ixúOdkh'

² l| yd uq, w.%ia:j, m%d:ñl mgl úNdcl mgl we;s lsÍfï oS úfNaokh jk

wdldrh úia;r lrkak'

² nfrys" osf.ys fyda mßudfõ jeä ùu u`.ska Ydlhl fyda Ydl fldgil j¾Okh

ñkSu" j¾Ok jl%

² iqÿiq Ydl fldgia fhdod f.k úh<s nr" os." mßudj hk mrdñ;s mÍlaId lrñka

mÍlaIKd.drfha oS j¾Ok fõ.h uek m%;sM," m%ia;dr u`.ska ksrEmkh lrkak'

² oaúîcm;%S yd talîcm;%S l| yd uqf,ys m%d:ñl jHqy

wKaúlaIfhka fmfkk wdldrhg m%d:ñl l| yd m%d:ñl uq, yrialvj, úúO

mgl wdldr y÷kdf.k  tajdfha lD;H yd jHdma;sh wOHhkh lr" rEmigyka

   we`§ug fhduq lrkak'

² Ydlj, oaù;shsl j¾Okh

² oaúîcm;%S l| yd uqf,ys ikd, leïìhu" j,al leïìhu yg.kakd wdldrh

¨yq~ska úia;r lrkak'

² ikd, leïìhfï yd j,al leïìhfï l%shdldÍ;ajh úia;r lrkak'

² oaù;shsl j¾Okfhka miqj oaúîcm;%S l|l úúO mglj, jHdma;sh yd lD;Hhka

meyeos,s lrkak'

² oej" j¾Ol j," M,h yd wrgqj" oeä oej yd uDÿ oej j, uQ,sl ,laIK meyeos,s

lrkak'

² m%fhda.sl mÍlaIK

² oaúîcm;%S  yd talîcm;%S m%d:ñl uqf,a yd m%d:ñl lf|a yrialv fþo wOHhkh

lsÍu'

²   oaúîcm;S% Ydl lf|a ldIaGfhys wKaùlaIsh iy ufyalaIH jHqyh wOHhkh lsÍu'
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tallh 11 - wdfõKsh

ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0 ((((( Ndú;h i|yd m%fõKS úoHdfõ uQ,sl isoaOdka; .fõIKh lrhs'

ksmqK;d uÜgu 11'1'1 (ksmqK;d uÜgu 11'1'1 (ksmqK;d uÜgu 11'1'1 (ksmqK;d uÜgu 11'1'1 (ksmqK;d uÜgu 11'1'1 ( fukav,af.a mÍlaIKj, úoHd;aul moku úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0606060606

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha oS YsIHhd;

• taldx.  uqyqu" taldx. mÍlaId uqyqu" oajhdx. uqyqu" oajhdx. mÍlaId uqyqu" nyqúO

mÍlaIK uqyqu meyeos,s lrhs'

• taldx. uqyqu w¾: olajd"  fukav,af.a m<uqjk kshuh meyeÈ,s lrhs'

• oajhx. uqyqu w¾: olajd" fukav,af.a fojk kshuh meyeos,s lrhs'

• nyqúO uqyqïj,  m%fõKso¾Y iy rEmdKq o¾Yj, wkqmd; l,ska ks.ukh lrk

wdldrh fmkajhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• fukav,af.a mÍlaIK úia;r  lsÍug mrs.Kl bÈßm;a lsÍï (power point presentation)

iy fjk;a uQ,dY%hka m%fhdackhg .kak'

• fukav,af.a mÍlaIK  ms<sn| f;dr;=re tla/ialsÍug Wmfoia fokak' tfia lr

my; i|yka lreKq  wdjrKh jk f,i  bÈßm;a lsÍug fhduq lrjkak'

• taldx. uqyqu

• oajhx. uqyqu

• wod< wkql%uhlg wkqj úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lsÍug w;aje,

taldx. uqyqu

• f.j;= uE Ydl ms<sn|j fukav,af.a  mÍlaIK ms<sn| flá úia;rhla olajd fukav,a

úiska lrk ,o taldx. uqyqula iúia;rj olajkak' ^Wod- Wi iy ñá&  mriamr

,laIK hq.,a 7 la ms<sn|j fukav,a úiska m¾fhaIK lrk ,o w;r tys iudk

m%;sM, ms<sn| jd¾;d we;' Tyq ,nd.;a m%;sM, ms<sn|j iïmsKavk igykla ,nd

fokak'

my; i|yka jpkj, f;areu meyeÈ,s lrkak' (Pure lines'&  kquqyqï fm," mriamr

,laIK " taldx. uqyqu" mriamr uqyqu" cklhd" m%cks;h" F
1
iy F

2
mrïmrd
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• ;ukaf.a fidhd .ekSï úia;r lsÍu i|yd fukav,a úiska lrkq ,enQ l,ams;

meyeos,s lrkak'  Tyqf.a l,ams;j, mokï jQfha m%uqL;dj iy úhqla; ùuhs' m%fõKs

idOl" we,S," iuhq.aul" úIu hq.aul" m%fõKs o¾Y" rEmdkq o¾Y" ks,Sk" m%uqL hk

jpk meyeos,s lrkak'

taldx. mßlaId uqyqu

• Tyqf.a l,ams;h ksjerÈ oehs fidhd ne,Sug taldx. mÍlaId uqyqu fukav,a Ndú;

lf<a h' Tyqf.a ;¾lh iy mÍlaIK m%;sM, úia;r lrkak'

• mßlaId uqyqu" hkq ljf¾o @ fuh ms<s uqyqï  ^Back crosses) j,ska fjkiajk

wdldrh olajkak'

cdk iy we,S,

• cdk iy we,S, y÷kajd fokak' fuu jpk fukav,af.a mÍlaIKj,g miqj

y÷kajdfokq ,enqj;a fukav,af.a uQ,O¾u y÷kajd§ug tajd fhdokq ,efí'

• fukav,af.a m<uqfjks kshuh"(-

m%fõKsl - cdkuh ,laIK ;SrKh lrk idOl mj;skafka hq.,a  jYfhks ̂we,S,&

ckaudKq iEoSfï oS tajd úhqla; fõ'  tneúka tla ckaudKqjl we;af;a  tla

we,S,hls'

• fukav,af.a mÍlaIKj,§ m%cks; wkqmd;j, jeo.;alu olajkak' 3(1 iy 1(1 wkqmd;

iïNdú;d fõ  ir, kS;S j,g wkqj we;sjk nj meyeos,s lrkak'

oajhx. uqyqu

• fukav,a úiska lrk ,o oajhx. uqyqula úia;r lr tys m%;sM, meyeoss,s lrkak'

• ish¨ oajhx.  uqyqïj, F
2
m%cks;h 9 ( 3 ( 3 ( 1 wkqmd;hg rEmdKq o¾Y we;s lrhs'

• fukav,af.a iajdëkj úhqla; ùfï l,ams;h y÷kajkak'

• F
2
m%cks;h hgf;a 9(3( 3(1 wkqmd;hka ,efnk wdldrh úia;r lsÍug mkÜ fldgqj

(Punnet Square)  m%fhdackhg .; yels h'

oajhx.  uqyqu ms<sn| mÍlaId uqyqu

• fukav,a úiska iajdëk úhqla;ùu ms<sn| l,ams;h oajhx. uqyqu ms<sn| mrSlaId

uqyqu u.ska mÍlaIdlr ;yjqre lsÍu úia;r lrkak'

• fukav,af.a fofjks kshuh(-

mriamr  ,laIK ;SrKh lrk we,S, hq., ^fcdavq&  m%ckkfha § ksoyiaj úhqla;

fõ'   hq.,l we;s tla we,S,hla fjk;a hq.,l ´kEu we,S,hla iu`. iïnkaO

fõ'

nyq úO ,laIk ms<sn| uqyqu'

• iajdëk úhqla;ùu ms<sn| kshuh cdk follg jvd  jeä w.hka i|yd úia;drKh

l<  yelsh'   uqyqïj,  m%fõKs o¾Y iy rEmdkq o¾Y wkqmd; uQ,sl ixLHdkh  wkqj

l,ska Wml,amkh l< yelafla flfia o hkak úia;r lrkak'
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ksmqK;dj 11'1'0(ksmqK;dj 11'1'0(ksmqK;dj 11'1'0(ksmqK;dj 11'1'0(ksmqK;dj 11'1'0( Ndú;h i|yd m%fõKs úoHdfõ uQ,sl isoaOdka; .fõIKh lrhs'

ksmqK;d uÜgu 11'1'2 (ksmqK;d uÜgu 11'1'2 (ksmqK;d uÜgu 11'1'2 (ksmqK;d uÜgu 11'1'2 (ksmqK;d uÜgu 11'1'2 ( ,laIK wdfõKs.; ùu i|yd j¾Kfoayj, odhl;ajh ú.%y

lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0202020202

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd ;

• wkqkk úNdckfha jeo.;alu i|yka lrhs'

• W!kk úNdckfha jeo.;alu i|yka lrhs'

• W!kk úNdckfha § j¾Kfoayj, iajdëk úhqla; ùu isÿjkafka flfia oehs

úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlï (fhdað; bf.kqï$b.ekaùï ls%hdldrlï (fhdað; bf.kqï$b.ekaùï ls%hdldrlï (fhdað; bf.kqï$b.ekaùï ls%hdldrlï (fhdað; bf.kqï$b.ekaùï ls%hdldrlï (

• W!kkh iy wkQkkh wOHhkh i|yd úúO rEm igyka" iaÓr lod iy úoHq;a

udOH myiqlï isiqkag imhd fokak'

• W!kk úNdckh yd wkQkk úNdckfha jeo.;alu fidhd ne,Sug YsIHhskag

Wmfoia fokak'

• Tjqka fidhd.;a foa bÈßm;a lsÍug fhduq lrjkak'

• l%udkql+, wkql%uhlg wkqj úia;r lsÍula lrkak'

úIh lreKq  meyeÈ,s lr .ekSug w;aje,la (úIh lreKq  meyeÈ,s lr .ekSug w;aje,la (úIh lreKq  meyeÈ,s lr .ekSug w;aje,la (úIh lreKq  meyeÈ,s lr .ekSug w;aje,la (úIh lreKq  meyeÈ,s lr .ekSug w;aje,la (

• m%fõKsfha j¾Kfoay moku

• fukav,af.a m%ldYk wkdjrKhg fmr j¾Kfoay" ffi,j, W!kk iy wkqkk

úNdck wKaùlaI u.ska ksÍlaIKh lr úúO úoHd{hska úiska úia;r lr

;snqKs'  WodyrK f,i m%fõKsh  ms<sn| j¾Kfoay jdoh iÜka iy fndfjß hk

fofokd úiska bÈßm;a lrk ,§'  fukav,af.a m%fõKsl idOlj, yeisÍu iy

j¾K foayj, yeisÍu ms<sn| meyeÈ,s lrkak'

wkqkk úNdckh

• wkQkk úNdckfha m%fõKs úoHd;aul jeo.;alu úia;r lrkak'

W!kk úNdckh

• W!kk úNdckfha § j¾Kfoayj, iajdëk úhqla; ùu iy iajdëk ixrpkh

isÿjk wdldrh úia;r lrkak' W!kk úNdckfha m%fõKs úoHd;aul jeo.;alu

úia;r lrkak'
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ksmqK;dj 11'1'ksmqK;dj 11'1'ksmqK;dj 11'1'ksmqK;dj 11'1'ksmqK;dj 11'1'0 ((((( Ndú;h i|yd m%fõKs úoHdfõ uQ,sl isoaOdka;  .fõIKh lrhs'

ksmqK;d uÜgu 11'1'3 (ksmqK;d uÜgu 11'1'3 (ksmqK;d uÜgu 11'1'3 (ksmqK;d uÜgu 11'1'3 (ksmqK;d uÜgu 11'1'3 ( udkj fukav,Sh ,CIK m%fõKs.; jk rgd mÍlaId lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 01

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu yeoEÍfuka miq YsIHhd (

• udkj fukav,Sh ,CIK  lsysmhla i|yka lrhs'

• fm<je,a igyka u.ska ñksia mjq,aj, fukav,Sh m%fõKs ,CIK úYaf,aIKh lr

tys m%;sM, ms<sn| mqfrdal:kh lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• ñksid ;=<  mj;sk fukav,Sh  ,CIK fmkaùug úúO m%Njhka Ndú;

lrkak'

• isiqkag fm<je,a igyka ,ndfokak'

• fm<je,a  igyka úYaf,aIKh lsÍug bv §" mjq,aj, fukav,Sh m%fõKs

,CIKj, m%;sM, ms<sn| mqfrdal:kh lsÍug i,iajkak'

• YsIHhkag ;uka úiska fidhd.;a lreKq bÈßm;a lsÍug i,iajkak'

• kshñ; ms<sfj,lg wkqj iúia;rj olajkak'

úIh lreKq meyeÈ,s lsÍug w;aje, -

ñksidf.a fukav,Sh m%%fõKs ,CIK

• ñksidf.a f.a fukav,Sh ,CIK i|yd fmdÿ WodyrK jk Èj frda,a lsÍu"

we¨Kq lka fm;s" Widow's peak"  lïuq,a j, .eiSu" w;af,a iDcqj msysá udmg

we`.s,a, wdÈh u`.skA meyeÈ,s lrkak'

• fm<je,a  igyka mjq,aj, fukav,Sh m%fõKs ,laIK úYaf,aIKh lsÍug iy

m%;sM, l,ska oelaùug fhdod.kq ,efí'  WodyrK u.ska fuh f.kyer oelaùu

lrkafka flfiaoehs úia;r lrkak'
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ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0 ((((( Ndú;h i|yd m%fõKs úoHdfõ uQ,sl isoaOdka;  .fõIKh lrhs

ksmqK;d uÜgu 11'1'4 (ksmqK;d uÜgu 11'1'4 (ksmqK;d uÜgu 11'1'4 (ksmqK;d uÜgu 11'1'4 (ksmqK;d uÜgu 11'1'4 (fukav,Sh kshuhkaf.ka wm.ukh jk m%fõKsl rgd ú.%y

lsÍug WÑ; ixl,am iy uQ, O¾u Ndú; lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu ksu lsÍfuka miq YSIHhd (

• fukav,Sh fkdjk m%fõKs ,laIK úia;r lrhs'

• fukav,Sh fkdjk m%fõKs ,laIKj,g WodyrK i|yka lrhs'

• wiïmq¾K m%uqL;dj" iy m%uqL;dj" nyq we,S,;dj" cdkj, wka;¾ ls%hd" nyqcdk

m%fõKsh iy cdk m%;snoaOh hk fukav,Sh fkdjk m%fõKs ,laIK úia;r lrhs'

• ñksidf.a ,sx. ks¾Kh úia;r lrhs'

• ñksidf.a ,sx. m%;snoaO ,laIK i|yka lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• fukav,af.a mÍlaIK iy tajdfha m%;sM, ms<sn| w;aoelSï kej; isys .kajkak'

• fjí wvú iy fmd;a Wmfhda.S lrf.k my; i|yka lreKq .ek f;dr;=re

fiùug isiqka fhduq lrkak'

• wiïmQ¾K m%uqL;dj

• iy m%uqL;dj

• nyq we,S,;dj

• cdk wka;¾ls%hd

• nyq cdk m%fõKsh

• cdk m%;snoaOh

• úIh lreKq  .ek bÈßm;a lsÍula i|yd YsIHhska iqodkï lrkak'

• kshñ; ms<sfj,lg wkqj iúia;rj lreKq oelaùula lrkak'

• úIh lreKq  meyeÈ,s lr §ug w;aje,

we;eï m%fõKs ,laIKj, rgd ir, fukav,Sh kshuj,ska wm.ukh  fjhs' uqyqïj,§

3(1" iy 9(3 ( 3(1 hk wkqmd; fkd,efnk  wjia:d we;'  my; i|yka fukav,Sh

fkdjk m%fõKs ,CIK WodyrK iys;j úia;r lrkak'
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wiïmQ¾K m%uqL;dj

Mirabilis Ydlfha  u,aj, j¾Kh  we;sùu  úia;r lrkak' F
1
  kue;s úIu

hq.aulhd foudmshkag jvd fjkia h' F
2
 wkqmd;h  1(2(1'  wiïmq¾K m%uqL;dj

we;sjkafka  wehsoehs úia;r lrkak'

iym%uqL;djh - fuh ñksidf.a M yd N reêr .K iy A iy B reêr .K weiqfrka

meyeÈ,s lrkak' fuys§ fuu we,S, folu m%uqL jk w;r úIuhq.aul wjia:dfõ§

fmkakqï lrkqfha we,S, fol u.skau ks¾udKh lrk ,laIKh h'

nyq we,S,;dj

ñksidf.a A, B, O reêr .K weiqfrka fuh meyeÈ,s lrkak' we;eï  cdkj, we,S,

follg jvd ;sfnk nj;a .ykhla ;=,  fuu we,S, idfmalaIj by< ixLHd;hlska

;sfnk nj;a  úia;r lrkak' fuu we,S,  m%uqL fyda iy- m%uqL;dj fmkakqïl<

yels h'

cdkj, wka;¾ls%hd

cdk wka;¾ ls%hd úúO wdldrhg isÿfõ' wNsNjkh" m%uqL  wNsNjkh" ks,Sk wNsNjkh

hk fïjd úia;r lrkak' ks,Sk wNsNjkh i|yd" Lathyrus odoratus mqIam j¾Kh

WodyrK jYfhkq;a" .DydYs%; l=l=<kaf.a msydgqj, j¾Kh"  m%uqL wNsNjkhg

WodyrK jYfhkq;a olajkak' wNsNjkh ms<sn| fjk;a WodyrK lSmhla úia;r

lrkak' WodyrK f,i " óhkaf.a foay j¾Kh" m%fõKs.;jk wdldrh" Lathyrus

odoratus mqIam j¾Kh m%fõKs .;jk wdldrh   White Leghorn f.a msydgqj, j¾Kh

iy White Wyandotte j¾.fha l=l=,kaf.a  msydgqj, j¾Kh m%fõKs .;jk

wdldrh yd 9(3( 3(1  wkqmd;h " fuu  WodyrKj,§ fjkiajkafka flfiaoehs

olajkak'

nyqcdk m%fõKsh

WodyrK foñka .=Kd;aul .;s ,CIK y÷kd.kak' tla rEmdkq o¾Yhla ,nd.ekSu

i|yd cdk lsysmhla fndfyda iudkj iy wdl,kj ls%hd lrk úg tys m%;sM,hla

jYfhka we;sjk rEmdkq o¾Yh m%udKd;aul iajNdjfhka hqla;h'  nyqcdk m%fõKs

,CIK we;s lrk cdk fndfyda úg iajdëkj úhqla; jk w;r"  tajdfha we,S,

m%uqL;djh fmkakqï lrhs' tlsfklg iïmq¾Kfhka m%;súreoaO foudmshka  w;r

uqyqula jQ úg F
2
mrïmrdfõ  ldKavj, ,laIK jHdma; ùu  isÿjk wdldrh úia;r

lrkak'  cdk ixLHdj  wkqj  ldKav ixLHdj   ks.ukh jk  wdldrh olajkak'

Ydl" i;=ka iy udkjhdf.a nyqcdk m%fõKs ,CIKj, jeo.;alu  úia;r lrkak'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

cdk m%;snoaOh

cdk m%;snoaOh úia;r lrkak' uqyqïj, § bka we;sjk  n,mEu WodyrKhlska

úia;r  lrkak' m%;snoaOh  fiùug mÍlaId  uqyqï fhdod .kakd wdldrh úia;r

lrkak'  cklhka iy m%;sixfhdað; m%cks;  úia;r lrkak'  W!kk úNdckfha

§ wj;rK ixLHd;h iy m%;sixfhdað; ixLHd;h  w;r  iïnkaO;dj meyeÈ,s

lrkak' m%;snoaOh  iy wj;rKh we;sjk wdldrh  rEm igyka u.ska meyeÈ,s

lrkak'

udkj ,sx. ks¾Kh

X iyYj¾Kfoay u.ska  ia;S% mqreI nj ;SrKhjk  wdldrh  úia;r lrkak' tfiau

iudk ixLHd;j,ska  ia;S%ka iy mqreIhka we;sjkafka flfia oehs meyeÈ,s lrkak'

,sx. m%;snoaO m%fõKsh

,sx. m%;snoaO ,laIK  úia;r olajkak'  ySfuda*s,Shdj WodyrKhg f.k ñksia

mjq,aj, tu wdndOh m%fõKs.; jk  wdldrh ms<sn| úia;r lrkak' wfmalaIs;

m%;sM, fkd,eîug fya;= yd ,eî we;s m%;sM, úia;r lrkak'  ,sx. m%;snoaO ,laIK

msßñkag muKla iSudù we;af;a ukaoehs úia;r lrkak'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0 ((((( Ndú;h i|yd m%fõKs úoHdfõ uQ,sl isoaOdka; .fõIKh lrhs'

ksmqK;d uÜgu 11'1'5(ksmqK;d uÜgu 11'1'5(ksmqK;d uÜgu 11'1'5(ksmqK;d uÜgu 11'1'5(ksmqK;d uÜgu 11'1'5( m%fõKsfha wKql moku úu¾Ykh lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0606060606

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd (

• DNA j, fN!;sl iy ridhksl ,CIK úia;r lrhs'

• cdkj, jHqyh úia;r lr j¾Kfoay w;r we;s iïnkaO;dj meyeÈ,s lrhs'

• cdkj, lD;H iy fm%daàk ixYaf,aIK hka;%Kh idlÉPd lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• DNA j, jHqyh ms<sn| YsIHhskaf.a oekqu kej; isys .kajkak'

• fm%daàk ixYaf,aIKh ms<sn| uqøs; iy úoaHq;a f;dr;=re YsIHhskag ,ndfokak'

• my; i|yka lreKq Wlyd .ekSug i,iajkak'

•  DNA m%;sj,s;h

•  RNA j¾. - m-RNA  t-RNA , r-RNA

• fm%dàk ixYaf,aIKh hka;%Kh

• Tjqka úiska fidhd.;a  lreKq bÈßm;a lsÍug YsIHhskag Wmfoia fokak'

• kshñ;  wkqms<sfj,lg wkqj úia;r lsÍula lrkak'

úIh lreKq meyeÈ,s lr§ug w;aje, (-

DNA

wKql jHqyh" ridhksl iy fN!;sl ,CIK  úia;r lrkak'  NIau  wkqmd;j,

jeo.;alu " wkqmQrl mg" ÿiaaiajdNdúlrKh iy iiajdNdúlrKh'  DNA   u.ska

UV  wjfYdaIKh  hk fïjdfha jeo.;alu' ffi, ;=< DNA  iajhxm%;sj,s;h

isÿjk wdldrh úia;r lrkak'

j¾Kfoay iy cdk

jHqyh wkqj cdk hkqq l=ula o hs   úia;r lrkak' tajd j¾Kfoay j, /f.k

hkafka flfiaoehs meyeÈ,s lrkak' j¾Kfoay  hkq È.= odu DNA wKq jk w;r"

histone   fm%daàk iu. ;Èka weisreKq wKqfõ'  úfYaIhl f.fkdau (genome) a

hkqfjka woyia jkafka l=ula oehs meyeÈ,s lrkak'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

cdk  m%ldYkh iy fm%daàk ixYaf,aIKh

cdkhl  ÔjúoHd;aul ld¾hh l=ula oehs  meyeÈ,s lrkak'  fm%daàkhl m%d:ñl

jHqyh cdkhla u.ska ;SrKh fõ' cdk iy  fm%daàk w;r iïnkaO;djla we;'

DNAj, NIau wkqms<sj,  u.ska fm%daàkfha weñfkda wï, wkqms<sfj,  ;SrKh fõ'

m%fõKs fla;h

m%fõks fla;hla hkq l=ulaoehs meyeÈ,s lr tys uQ,sl ,laIK" id¾j;% iajNdjh iy

tys we;s jeo.;alu" wdrïNl fla; iy wjika fla; meyeÈ,s lrkak'

RNA

jHqyuh iy lD;Huh w;ska DNA iy  RNA fjkiajkafka flfia o@ rRNA ,

mRNA iy tRNA hk RNA j¾. ;=fkys lD;H fm%daàk ixYaf,aIKhg wod<j"

úia;r lrkak'

fm%daàk ixYaf,aIKfha hka;%Kh

msgm;a  lsÍu yd mßj¾;kh hk ls%hdj,Ska fol ms<sn| flá meyeÈ,s lsÍula

lrkak' fmd,sfmmaghsv iE§fï § RNA fmd,suf¾ia" rhsfndfidau iy tRNA j,

lD;H fláfhka meyeÈ,s lrkak'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0 ((((( Ndú;h i|yd m%fõKs úoHdfõ uQ,sl isoaOdka; .fõIKh lrhs'

ksmqK;d uÜgu 11'1'6 (ksmqK;d uÜgu 11'1'6 (ksmqK;d uÜgu 11'1'6 (ksmqK;d uÜgu 11'1'6 (ksmqK;d uÜgu 11'1'6 ( úlD;s u.ska isÿjk m%fõKs ixhq;sfha fjkiaùu  Ôùkaf.a

meje;au flfrys n,mdk wdldrh ;=,kd;aulj ú.%y lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd (

• úlD;sj,g fya;=jk idOl úia;r lrhs'

• úlD;s j¾. iy tajdg WodyrK m%ldY lrhs'

• mßKdufha §  úlD;sj, jeo.;alu úia;r lrhs'

• úlD;s u.ska ñksid ;=< we;sjk m%fõKsl  wdndO idlÉPd lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• úlD;s oelaùug fjí wvú u.ska ,nd.kakd f;dr;=re iy rEm igyka Ndú;d

lrkak'

• úlD;s ms<sn| f;dr;=re ,nd.ekSug YsIHhska fhdojkak'

• ;uka fidhd.;a foa bÈßm;a lsÍug Tjqka fhduq lrkak'

• kshñ; wkql%uhlg wkqj úia;r lsÍula lrkak'

úIh lreKq meyeÈ,s lr .ekSug w;aje,

• úlD;s

úlD;s hkq l=ula oehs iy tajd we;sjk wdldrh meyeÈ,s lrkak'

úlD;s wdldr lsysmhls'

• cdk úlD;s

cdk úlD;s isÿjkafka DNA m%;sj,s;fha § NIau hq.,a ùfï § we;sjk fodaI ksidh'

• j¾Kfoay úlD;s

j¾Kfoay úlD;s we;sjkafka W!kkfha § j¾Kfoay hq.,a ùfï § iy wj;rKh

isÿùfï È we;sjk fodaI ksidh'

• úúO úlD;s j¾.

cdk úlD;s - ks,Sk úlD;s" m%uqL úlD;s" udrl úlD;s

ks,Sk úlD;s Wod - ySfudms,shd" we,snj

m%uqL úlD;s - nyq wx.=,sl;djh

udrl úlD;s - ysfudams,Shdj

• j¾K foay úlD;s

Down's  iskafv%dauh ^vjqkaia iy ,laIKh&

• ffoysl úlD;s - ms<sld
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

mßKdufha§ úlD;sj, jeo.;alu

úlD;s u.ska jdisodhl iy wjdisodhl ,laIK we;súh  yels h'  .ykhl m%fNaok

we;sùug úlD;s m%Odk jYfhka n,mdhs' ;jo .ykhla ;=, we;sjk m%fõKs m%fNaok

u; iajdNdúl jrKh ls%hd;aul ùfuka mßKduh isÿfõ'

úlD;s ldrl

iajhx isoaO úlD;s iy fm%aß;  úlD;s w;r fjki olajkak' fm%aß;   úlD;s  we;sùu

flfrys UV lsrK" X lsrK iy úlD;sldrl ridhksl  øjH fya;= fõ'

úlD;s ksid isÿjk udkj m%fõKs wdndO

WodyrK lsysmhla f.kyer olajñka úlD;sh ksid ñksiqkag  we;sjk m%fõKsl

jYfhka isÿjk wdndO lsysmhla olajkak' fuhska we;eï úlD;s  isÿjkafka ;ks

cdkhl úlD;shlsks' WodyrK kï we,s nj ykaákavkaf.a frda.h (Huntingdon's

disease)" Cystic fibrosis, ;e,iSñhdj" oEle;s ffi, rla; ySk;djh iy ySfuda*S,shdjhs'

wfkla tajd  isÿjkafka j¾Kfoay ixLHdfjys fjkila isÿùu ksidh' fmdÿ WodyrKh

kï vjqkaia iy,laIKh yd g¾k¾ iy,laIKh" la,skaf*,ag¾ iy ,CIKhhs'

m%fõKs  WmfoaYkh

m%fõKsl wdndOj, cdkuh iajNdjh iy tajd wdfõKs.; jk wdldrh ms<sn|j

tu  wdndO we;s mqoa.,hkag iy mjqf,a idudðlhskag Wmfoia iy iydh ,ndÈug

m%fõKs WmfoaYlhkag yelshdj we;'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0 ((((( Ndú;h i|yd m%fõKs úoHdfjys  uQ,sl isoaOdka; .fõIKh

lrhs'

ksmqK;d uÜgu 11'1'7 (ksmqK;d uÜgu 11'1'7 (ksmqK;d uÜgu 11'1'7 (ksmqK;d uÜgu 11'1'7 (ksmqK;d uÜgu 11'1'7 ( .ykj, cdk ixLHd;fha fjkiaùï Ndú;fhka ffcj

mßKduh ú.%y lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0303030303

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIihd;

• .ykh ;=< we;s cdk úúO;ajh fidhd n,hs'

• cdk nyqrEm;djhg fya;= olajhs'

• ydä jhskan¾.a iu;=,s;;djh meyeÈ,s lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• iajdNdúl .ykhla ;=< cdk úúO;ajh idlÉPd lrkak'

• cdk nyqrEm;djhg fya;=jk lreKq ms<sn| f;dr;=re tl;= lr .ekSug YsIHhka

fmd<Ujkak'

• Tjqka fidhd.;a lreKq bosrsm;a lsÍug fhduq lrkak'

• kshñ; wkql%uhlg wkqj iúia;rj bÈßm;a lsÍulg i,iajkak'

úIh lreKq meyeÈ,s lsÍug w;aje,

iajdNdúl .ykhla ;=< m%fõKsl úúO;ajhla  we;s nj meyeÈ,s lrkak' .ykhl

idudðlhskaf.a ,laIK iïnkaOfhka nyqrEm;djhla fmkajhs'  úlD;s" j¾K foayj,

iajdëk úhqla;ùu" W!kk úNdckfha wj;rKh ùu" wyUq wNsckkh wdÈh    cdkuh

nyqrEm;djhg fya;=jk lreKq h' we,S,sl nyqrEmS;dj ir,h' cdk lsgqj hkafkys

woyi meyeÈ,s lrkak'

ydâ -jhskan¾.a  iu;=,s;;dj

• wyUq wNsckkh  isÿjk m%fõKsl iaÓ;sl .ykhl cdk ixLHd;h fkdfjkiaj

mj;skafka flfia oehs ydä jhskan¾.a  iólrKh weiqfrka meyeÈ,s lrkak'

• .ykhla ;=, mj;sk ir, fukav,Sh ,laIKj, m%fõKs o¾Y ixLHd;h" ydä

jhskan¾.a iólrKfhka .Kkh l< yel'

fndfyda .ykj, ydä-jhskan¾.a iu;=,s;;dj ì| jeàug fya;= idOl jkafka"

úlD;s " jrKh isÿùu" wyUq fkdjk wNsckkh" m¾hgk " úYd, .ykhla ;=,

wyUq f,i isÿjk cdk .,khhs'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0 ((((( Ndú;h i|yd m%fõKs úoHdfõ uQ,sl isoaOdka; .fõIKh lrhs'

ksmqK;d uÜgu 11'1'8 (ksmqK;d uÜgu 11'1'8 (ksmqK;d uÜgu 11'1'8 (ksmqK;d uÜgu 11'1'8 (ksmqK;d uÜgu 11'1'8 ( ffcj mßKduh úYaf,aIKh lsÍug iajdNdúl jrK jdoh

Ndú; lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0202020202

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha YsIHhd;

• mßKdu ls%hdj,sh úia;r lrhs'

• mßKdufha jdo fol i|yka lrhs'

• ,eud¾laf.a jdoh  iúia;rj olajhs'

• iajdNdúl jrK jdoh  iúia;rj olajhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• YsIHhskag mßKduh ms<sn| m%Odk jdo fol .ek úoHq;a iy uqøs; ,sms imhkak'

• mßKdu jdofha u; ms<sn| f;dr;=re tla /ia lsÍug YsIHhska fhduq lrjkak'

• YsIHhka bÈßm;a lsÍulg fhduq lrjkak'

• kshñ;  ms<sfj,lg wkqj úIh lreKq úia;r lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,la'

iajdNdúl jrKh iy mßKduh

ydä-jhskan¾.a iu;=,s;;djg n,mdk idOl" mßKduh isÿ lrk ldrl fõ'  .yk

w;r isÿjk l%udKql+, fjkialï úfYaI we;sùug fya;=fjhs' 19 jk Y;j¾Ifha

§ Ôj úoHd{hska w;r mßKduh isÿ úh yels hka;%Khla ms<sn| Wkkaÿjla we;súh'

jeo.;a jdo folla bÈßm;a lrk ,§'

mßÑ; ,laIK Wreuùfï ,eud¾laf.a jdoh

mßirfha wjYH;d wkqj Ôùka ;u ðú; ld,h ;=,  wkqj¾;k we;s lr .kS' fuu

wkqj¾;k B<`. m%cks;hg ,nd fok  w;r tu m%cks;fha ðùka jvd;a  fyd¢ka

mßirhg iqÿiq f,i wkqj¾;kh fõ' WodyrK lSmhla f.k yer olajñka fuh

úia;r lrkak'

iajdNdúl jrKh  ms<sn| vd¾úka - fjd,ia jdoh

pd,aia vdúka iy Tyqf.a wOHhk .ek flá úia;rhla lrkak' vdúka iy ri,a

fjd,ia mßKduh ms<sn| iudk woyia bÈßm;a lf<a h'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

iajdNdúl jrKh ms<sn|j Tjqka f.a u;h"  iajdNdúl .ykj,   ksYaÑ;  ksrSlaIK

iy Wml,amk u; mokï úh' jeo.;a ksÍlaIKhla jkafka (-

1'  wêl  m%ckl yelshdj

2'  .ykfha úYd,;ajfha iaÓ;sl nj'

3'  .ykh  ;=, we;s úúO;ajh hk fïjdh'

Wml,amk kï

1'  Ôú; igk

2'  WÑf;dakak;sh

,CIK  m%fõKs.;ùu iïnkaOfhka vdúka iy fjd,ia úiska lsisÿ woyia bÈßm;a

lsrSula lr ke;'  m%fõKs úoHdj ms<sn| oekg mj;sk oekqu" iajdNdúl jrK

jdohg fndfyda fihska .e<fmk nj idlÉPd lrkak'
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2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 11'1'0 (ksmqK;dj 11'1'0 (ksmqK;dj 11'1'0 (ksmqK;dj 11'1'0 (ksmqK;dj 11'1'0 ( Ndú;h i|yd m%fõKs úoHdfõ uQ,sl isoaOdka; .fõIKh lrhs'

ksmqK;d uÜgu 11'1'9 (ksmqK;d uÜgu 11'1'9 (ksmqK;d uÜgu 11'1'9 (ksmqK;d uÜgu 11'1'9 (ksmqK;d uÜgu 11'1'9 (jeä ÈhqKql< Ydl yd i;a;aj m%fNao ,nd .ekSug jrKSh

wNsckk uQ,O¾u Ndú;d lsÍfï yqrej ,nhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0303030303

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu ksu lsÍfuka miq YsIHhd;

• Ydl iy i;a;aj wNsckkfha jeo.;alu úia;r lrhs'

• Ydl iy i;a;aj wNsckkfha § Wmfhda.S lr.kakd l%u lsysmhla i|yka lrhs'

• wNsckk ;dlaIKfha m%fõKs úoHd;aul uQ,O¾u  úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• wNsckk l%u j, úúO wdldr ms<sn| YsIHhskaf.a oekqu kej; u;lhg k.kak'

• uqøs; iy úoHq;a f,aLk wdOdrfhka lD;%su jrKh" iydNsckkh" ìysckkh

fouqyqï" úfYaIdka;r uqyqï"   nyq.=Kl" úlD;s wNsckkh iy m%fõKs úlrKh

hk lreKq .ek úia;r tl;= lrkak'

• bÈßm;a lsÍula i|yd YsIHhska iqodkï lrkak'

• iqÿiq wkql%uhlg wkqj úia;r lsÍula lrkak'

úIh lreKq meyeÈ,s lr §ug w;aje,la

Ydl iy i;a;aj wNsckkh

fnda. iy .DydYs%; i;=ka i|yd fhdod.kakd wNsckk jevigykaj, jeo.;alu

úia;r lr tajd lDIsl¾ñl b;sydifha § bgql< ld¾h Ndrh  meyeÈ,s lrkak' my;

i|yka Ys,amSh l%u iy tajd mokï ù we;s cdk úoHd;aul uQ,O¾u fláfhka

úia;r lrkak'

lD;%su jrKh

fuh lDIsl¾ufha b;d merKs iy jeo.;a Ys,amSh l%uhls'  fï ksid j.d fnda. iy

.DydYs%; i;=ka" Tjqkaf.a j,a o¾Y j,g jvd fjkia ù we;'

iydNsckkh iy ìysckkh

iajdNdúl  wNssckkh i|yd we;eï Ydl wkqj¾;kh ù we;' lDIsl¾ufha Ys,amSh

l%uhla jYfhka iydNsckkfhys jeo.;alu iy m%fhdack úia;r lrkak'
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 fouqyqï lsÍu

_ lDIsl¾ufha iy WoHdk úoHdfõ È  tlu úfYaIfha m%fNao w;r uqyqï lsÍu iy

fouqyqï lsÍu nyq,j isÿfõ'

_ fouqyqï lsÍfï m%fhdack úia;r lrkak'

_ m%fõKsl Èßh hkafkka woyia jkafka l=ulaoehs meyeÈ,s lrkak'

úfYaIdka;r uqyqï

wka;rdNsckkfha § úúO úfYaIj, cdkuh ndOl mj;S'  tfy;a fuh we;eï úg

fjkiafõ'  úúO úfYaI uqyqï lsÍfuka kj úfYaI we;slrf.k we;'

nyq.=Kl

iuyr Ydl iajNdjfhka we;sjQ nyq.=Kl fõ' nyq.=Kl Ydl lDIsl¾ufha § ksmojd

we;' nyq.=Kl Ydl Tjqkaf.a ckl  Ydlj,ska fjkiajk wdldrh meyeÈ,s lrkak'

úlD;s wNsckkh

úlD;s fma%rKh lsÍfuka Ydlj, kj iy m%fhdackj;a ,CIK we;s l< yels h'

m%fõKs úlrKh

jvd fyd| fnda. iy i;=ka we;s lsÍu i|yd ;dlaIK l%uhla jYfhka Genetically

Modified   Ôùka  ̂ m%fõKslj úlrKh lrk ,o& we;s lsÍug cdk ;dlaIKh Ndú;

lsÍu YSs>%fhka jeä ÈhqKq fjñka mj;S' WodyrK lsysmhla f.k fuh idlÉPd

lrkak'
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ksmqK;dj 11'2'0ksmqK;dj 11'2'0ksmqK;dj 11'2'0ksmqK;dj 11'2'0ksmqK;dj 11'2'0 ((((( cdk ;dlaIKh ms<sn| oekqu hdj;ald,Sk lr.kshs'

ksmqK;d uÜgu 11'2'1(ksmqK;d uÜgu 11'2'1(ksmqK;d uÜgu 11'2'1(ksmqK;d uÜgu 11'2'1(ksmqK;d uÜgu 11'2'1( cdk  ;dlaIKsl l%ufõo yd Ys,aml%u ms<sn| oekqu hdj;ald,Sk

lr .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0606060606

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• DNA  iu`. kd,ia: mÍlaIK idlÉPd lrhs'

• DNA  taIKj, Ndú;hka iy tu ;dlaIKfha uQ,sl mshjr úia;r lrhs'

• DNA  m%;sixfhdack ;dlaIKfha l%ufõo úia;r lrhs'

fhdað; bf.kqï b.ekaùï ls%hdldrlïfhdað; bf.kqï b.ekaùï ls%hdldrlïfhdað; bf.kqï b.ekaùï ls%hdldrlïfhdað; bf.kqï b.ekaùï ls%hdldrlïfhdað; bf.kqï b.ekaùï ls%hdldrlï

• wKql m%fõKs úoHdfõ Ys,am l%u ms<sn| Power point bÈßm;a lsÍulg

YsIHhka fhduq lrjkak'

• fjí wvú" uqøs; udOH wdÈh Wmldr lr .ksñka cdk ;dlaIKfha m%Odk mshjr

ms<sn| lreKq /ia lrjkak'

• ;uka úiska fidhd.;a foa bÈßm;a lsßulg YsIHhka fhduq lrjkak'

• kshñ; wkq ms<sfj,lg wkqj ;jÿrg;a meyeÈ,s lsßula lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,la (-

cdk ;dlaIKsl l%ufõo yd Ys,aml%u

• DNA  iy th ls%hdlrk wdldrh ms<sn| miq.sh oYl lsysmhla ;siafia tla /ia l<

oekqï iïNdrh" cdk ;dlaIKfha ÈhqKqjg WmldÍ ù we;' fï ksid Ôj úoHdj

keue;s úIh miq.sh ld,fha ;snqK ;;a;ajhg jvd fnfyúka fjkia ùï ù

;sfí' cdk ;dlaIKh ms<sn| oekqula fkdue;sj kùk Ôj úoHdj bf.k .;

fkdyels h'

• DNA  iu`. kd,ia: mÍlaIK

DNA j, we;s ridhksl iy fN!;sl ,laIK ksid úoHd{hskag ffi,j,ska

DNA fjka lr" kùlrKh lr kej; Ôj ffi,hla ;=<g y\qkajd §ug

yelshdj ,eî we;'

my; oelafjkafka Ôj ffi, j,ska msg;§ DNA  wOHhkh yd kùlrKh

lsÍfï § Ndú; lrkq ,nk Ys,amSh l%u fõ'

(DNA  ksiaidrKh yd DNA Blotting  iúia;rd;aulj wOHhkh wfmalaId

fkdflf¾'&



192

2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

DNA ksiaidrKh lsÍu

nelaàßhd frdamKj,ska  DNA  myiqfjka ksiaidrKh lr .; yels nj ixCIsma;j

i|yka  lrkak' fjk;a ffi, wka;¾.;hka ÈhlsÍu" DNA  wjlafIamKh iy

flakaømidÍ lrKh" Wmfhda.S lr.kakd uQ,sl Ys,amS l%ufõ' >K;ajh wkqj D N A

fjkalr .ekSfï  úfYaI Ys,aml%uhla jkqfha >k;aj wkql%uK flakaømidßlrKhhs'

DNA iu`. ls%hdlrk tkaihsu

Ôù  ffi, ;=< DNA   j, meje;au  i|yd ta u; iajdNdúlj ls%hdlrk tkaihsuj,ska

iuyrla oeka úYd, m%udKj,ska ksIamdokh lrkq ,nk w;r" tajd mßlaIKd.drj,

Ndú;h i|yd jdKscuh jYfhka ,nd.; yels h'  tkafvdakshqla,sfhaia" ,hsf.aia

iy fmd,suf¾ia hk tkaihsu ;=fkys lD;H iy Ndú; meyeÈ,s lrkak'

we.frdaia fc,a úoaHq;d.ukh

fuh DNA  wKq  tajdfha úYd,;ajh wkqj fjka lsÍug ridhkd.drj, Ndú; jk

nyq,j fhfok ir, ;dlaIK l%uhls' fuu ;dlaIKhg mokï ù ;sfnk uQ,sl

l%ufõoh iy uQ,O¾u idlÉPd lrkak'

DNA Blotting

fuh fc,s udOHfha isg fmryka  lvodis fyda mg, olajd úoHq;d.ukfha § DNA

wKq udre lrjk ;dlaIKhls'

DNA  Probes iy uqyqïlrKh

_ DNA probes  hkq ksYaÑ;j i<l=Kq lrk ,o DNA wKqh' fïjd   Bg iudk fyda

fnfyúka iudk NIau wkqms<sfj,la we;s DNA  wKq y÷kd.ekSug uqyqï lrKh

lrkq ,efí' fuh DNA  we`.s,s  i<l=Kq  iy cdk y÷kd .ekSfï § m%fhdackj;a

fõ' DNA   uqyqï lrK ls%hdj,sh i|yd ÿiaiajdNdúlrKh  odhl fõ'

DNA we`.s,s i,l=Kq

DNA we`.s,s i<l=Kq  fyda  DNATyping;  mqoa.,hka"  Tjqkaf.a keoEhka" wmrdOlrejka

wdÈh y÷kd .ekSug oeka fnfyúka Wmfhda.s lr.kq ,efí' fuhg mokï ù

we;af;a mqoa.,hska ;=< we;s cdkm: ^loci&  j, we;s m%fõKsl úúO;ajhhs' fuu

l%ufõofha m%Odk mshjr idlÉPd lrkak'

m%;sixfhdað; DNA ;dlaIKh  "

cdk bxðfkare úoHdjg mokï ù we;af;aa úúO úfYaIj,ska ,nd.;a DNA  wKq ñY%

lsÍfuka  tla tallhla f,i ls%hdldrkakdjQ  DNA wKqjla ,nd.ekSuh' fuu

l%uh uq,ska y÷kajk ,oafoa E.coli  nelaàßhd Wmfhda.S lrf.kh' m%;sixfhdað;

DNA  wKqjla hkq  úúO ðùkaf.ka ,nd.;a fouqyqï DNA  wKq tlg iïnkaOlrk
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,o DNA  wKqjls' my; i|yka lreKq ms<sn| oekqu fuu ;dlaIKh y÷kd.ekSug

wjYH fõ'

nelaàßhd ma,diañv (plasmid) iy jhsria f.fkdau ̂ genomes )

j¾Kfoay jYfhka mj;sk plS%h DNA  wKq nelaàßhdj, we;' fïjd iqkHIaál

j¾Kfoayj,g jvd fnfyúka l=vd h' DNA,   ysiafgdak iu`. ne£  fkdue;s w;r'

kHIaá mg,hla o fkdorhs'  ma,diañv o j¾Kdfoayj,g jvd l=vd plS%h DNA wKq

orhs' tajdfha cdk lsysmhla we;s w;r jeäjYfhka  m%;sÔjl i|yd m%;sfrdaOh

oelaùu isÿ lrhs' tajd y÷kd .ekSug  ma,diañv  m%fhdackj;a fõ'  jhsria f.fkdau

ma,diaóvj,g iudk jk kuq;a tajd wdidok ldrl fõ' DNA  b;d myiqfjka

nelaàßh ma,diañv  fyda jhsria j,ska fjkalr  .; yelsh' flakaødmidrkfhka

fyda fc, úoHq;d.ukfhka DNA fjka lr .; yels h'

m%;sixfhdað; DNA jdyl

ndysr cdk nelaàßhdj,g /f.khdu i|yd ma,diañv iy jhsria f.fkdau jdyl

f,i Ndú; lrkq ,efí' cdkfha wod, fldgi fyda DNAj,ska fldgila odhlhdf.a

DNA j,ska úix.ukh lrhs' fï i|yd iSud tkaihsu u.ska DNA  lmkq ,efí'

lemQ DNA fldgia we.frdaia fc,a j, ;nd fjka lrk w;r tajdfha wjYH jk

cdk fldgi taIKh  u.ska y÷kd .kq ,efí'  fuh jhsri f.fkdauh iu`. fyda

ma,diaóvh iu`. fyda iïnkaO lsÍug iSud tkaihsuh iy DNA ,hsf.aia tkaihsu

Ndú; fõ'

nelaàßhd mßKdukh

ndysr DNA  wKq fyda cdk" nelaàßhd ffi,j,g y÷kajd§u nelaàßhd mßKdukh

kï fõ' E Coli  j,g fjk;a wd.ka;=l DNA  iu`. ne£ug yelshdj ,nd§fï

l%u y÷kajd §  we;' mßKdukfhka miqj tajd fmÜá%§isj, f;dard .;a udOHhl

j.d lr  fuu m%;sixfhdað; DNA  iys; iqÿiq E .Coli  .kdjdi y÷kd .kS'  fï

i|yd m%;sÔjlj,g m%;sfrdaë i<l=Kq lrk ,o jdyl cdk  Ndú;d lrhs'

cdk laf,dakSlrKh

cdk laf,dakSlrKh hkq ndysr cdk Odrl ffi,;=<g mßKdukh u.ska we;=,a

lsÍu iy tfia mßKdukh lrk ,o ffi, j.d lsÍu' fuys wruqK (

1' laf,dakSlrKh l< cdk" .=Kkh lsÍu

2' laf,dakSlrKh l< Odrlhdf.ka ,nd.;a  cdkfhka idokq ,nk fm%daàkhla

ksiaidrKh iy ksIamdokh lr .ekSu'
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ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0ksmqK;dj 11'1'0 ((((( cdk ;dlaIKh ms<sn| oekqu hdj;ald,Sk lr .kshs'

ksmqK;d uÜgu 11'2'2(ksmqK;d uÜgu 11'2'2(ksmqK;d uÜgu 11'2'2(ksmqK;d uÜgu 11'2'2(ksmqK;d uÜgu 11'2'2( cdk ;dlaIKfha Ndú; ms<sn| oekqu hdj;ald,Sk lr .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0303030303

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu ksuùfuka miq YsIHhd;

• m%fõKslj úlrKh l,  Ôùka úia;r lrhs'

•   m%fõKslj úlrKh l,  ðùka ffjoH úoHdfõ §" lDIsl¾ufha § iy

l¾udka;j,§ fhdod .ekSu úia;r lrhs'

• m%fõKslj úlsrKh l< Ôùka Ndú;h ms<sn| iudcfha .eg¿ idlÉPd lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• (GMO) m%fõKslj úlsrKh l< Ôùka ms<sn|j WodyrK fmkakqï lrk rEm

isiqkag ,nd fokak'

• lDIsl¾uh" ffjoH úoHdj iy l¾udka; hk fCI;%j, m%fõKslj úlrKh l<

ðúka Ndú;h ms<sn| f;dr;=re tla /ia lrk f,i isiqkag mjikak'

• is;a weo.kakd bÈßm;a lsÍula i|yd isiqkaj iqodkï lrkak'

• ksYaÑ; wkqms<sfj,lg úIh lreKq iúia;rj meyeÈ,s lrkak'

úIh lreKq meyeÈ,s lr .ekSug w;aje,la:

cdkuh jYfhka fjkial< Ôùka  iy Tjqkaf.ka we;s m%fhdack

úúO lghq;= i|yd m%;sixfhdað; DNA  ;dlaIKh Wmfhda.S lr.ksñka fjk;a

Ôúkaf.ka cdk iys; fndfyda nelaàßhd" Ydl iy i;=ka  ksmojdf.k we;'  uq,§

CIqø ðùka " Ydl" i;=ka iy udkj cdk /f.k" nelaàßhd úfYaI j,g y÷kajd

fok ,o cdk u.ska m%fhdackj;a fm%daàk ksmojdf.k we;'  Odrlhd jYfhka

nelaàßhd fhdodf.k tjeks fm%daàk úYd, m%udKj,ska ksmoùu iy msßisÿ lr

.ekSu jvd myiqh'  ál l,lg miq hSiaÜ ffi," i;=ka iy Ydl Odrl ffi,

f,i fhdod .ekSfuka fuu ;dlaIKh ixj¾Okh lrk ,È' fïjd fmdÿfõ

m%fõKslj úlrKh l, Ôùka  (GMO)  f,i y÷kajhs' ' oekg lDIsl¾ufha oS"

ffjoH úoHdfõ oS  iy l¾udka;j, oS m%fõKslj úlrKh l<  Ôùka nyq,

jYfhka fhdod .kq ,efí'
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lDIsl¾ufha §

fjk;a úfYaIj,  m%fhdackj;a ,laIK y÷kajd ÿka Ydl m%fNao lDIsl¾ufha §

Ndú; lrkq ,efí'  Wod - bß`.=" fidahd" lmq iy Canola  j¾. fõ'  lDñka f.ka jk

ydksj,g m%;sfrdaë Ydl ksmojd .ekSug Bacillus  thuringiensis  hk nelaàßhd

cdk fhdodf.k we;' Agrobacterium tumefaciens   cdk fhdodf.k  j,a

kdYlj,g  m%;sfrdaë jk mßÈ  fNda. m%fNao ksmojd f.k we;' Erwinianelaàßhdj,

cdk fhdodf.k   Carotene  j,ska fmdfydi;a rka iy,a ksmojd we;' Ringspot

jhsrihg m%;sfrdaë  mefmd,a  ksmojd we;'

ffjoH úoHdfõ §

m%fõKslj úlrKh l<  Ôùka fhdodf.k úúO wdndO iy f,v frda.j,g

Ndú;d jk fm%daàk j¾.  ksmojd we;' WodyrK lsysmhla kï udkj bkaishq,ska"

udkj j¾Ol  fydafudakh" j¾Ol úfrdaë fyda¾fudakh" reêrh leá .eiSfï idOl

bkag¾fmfrdka iy fymghsáia î m%;sfoaycklh hkdÈh'

l¾udka;j, §

m%fõKslj úlrKh l< ðúka fhdodf.k tkaihsu iy  l¾udka;j,È Ndú;d jk

fjk;a M, ksmojd we;'  WodyrK kï invertase, chymosin, amylase, pectinase  iy

wdydr l¾udka;fha È jeo.;a jk .ä gfïÜ jeks  wdydr wdl,k øjH^food additives

&'

m%fõKslj úlrKh l<  Ôùka  iïnkaO iudÔh .eg¿

m%fõKslj úlrKh l< ðùka" úfYaIfhka lDIs fNdA. f,i Ndú;h ms<sn|j

fndfyda rgj, we;eï wh úfrdaO;d olajd we;' fuu úfrdaO;djg mokï ù

we;af;a wdpdr O¾u" ffjoH úoHd;aul  iy mßißl  fya;=kah' fCIa;%j,§ m%fõKslj

úlrKh lrk ,o ðùkaf.a Ndú;fhka jk wjodku wju lr .eksug  úoHd{hska

úiska iuyr jev ms<ssfj, oekgu;a wkq.ukh lrkq ,efí'

fï ksid we;s úh yels m%Yak iy tajdg Èhyels ms<shï idlÉPd lrkak'
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tallh 12 - mdßißl Ôj úoHdjtallh 12 - mdßißl Ôj úoHdjtallh 12 - mdßißl Ôj úoHdjtallh 12 - mdßißl Ôj úoHdjtallh 12 - mdßißl Ôj úoHdj

ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul

úYaf,aIKhl fhfohs'

ksmqK;d uÜgu 12'1'1 (ksmqK;d uÜgu 12'1'1 (ksmqK;d uÜgu 12'1'1 (ksmqK;d uÜgu 12'1'1 (ksmqK;d uÜgu 12'1'1 ( úúO ixúOdk uÜgï ;=<ska ffcjf.da,h ms<sn| úYaf,aIKfha

fhfohs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0303030303

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• mßir  úoHdj wOHhkh lsÍfï jeo.;alu úia;r lrhs'

• mßirfha cSú ixúOdk uÜgïj, uQ,sl ,laIK f.dvk.hs'

• m%Odk wffcj ixrpl ,ehsia;= .; lr" tajdfha m%Odk ,laIK i|yka lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• mßirfha ixúOdk uÜgï isiqka ,jd f.dvkxjkak'

• iqÿiq rEmigyka Ndú; lr mDÓúfha iajNdjh ms<sn|j idlÉPd lrkak'

úIh lreKq meyeÈ,slr §ug w;aje,laúIh lreKq meyeÈ,slr §ug w;aje,laúIh lreKq meyeÈ,slr §ug w;aje,laúIh lreKq meyeÈ,slr §ug w;aje,laúIh lreKq meyeÈ,slr §ug w;aje,la:

• mßir úoHd;aul uQ,O¾u ms<sn|  oekqfï jeo.;alu

• j¾;udkfha udkj ixy;sh mdßißl .eg¿ rdYshlg uqyqK § we;' fuu

.eg¨j, m%udKh yd ixlS¾K;dj Èfkka Èk j¾Okh fjñka mDÓúh u;

Ôjhg ;¾ckhla njg m;aù we;'

• .=rejrhd úiska j¾;udkfha ñksia ixy;sh uqyqK § we;s mdßißl .eg,q

,ehsia;= .; lrhs' fuu .eg¨ i|yd id¾:l ms<shï fh§ug iqÿiq fhdackd

bÈßm;a lsÍug tajd wOHhkh lsÍu jeo.;a h'

• mßirfha ixúOdk uÜgï yd tajdfha uQ,sl ,laIK

• taffllhd" .ykh" m%cdj" mßir moaO;sh" ffcj f.da,h ms<sn| ixl,am

• .=rejrhd úiska .ykh" m%cdj" mßir moaO;sh" ffcj f.da,h hk tajdfha

,CIK meyeÈ,s l< hq;= hs'

• taffllhd(

úfYaIhl tla Ôúfhls' taffll ðùka Tjqkaf.a fndfyda wjYH;d i|yd

mßirh iu. wka;¾ ls%hd olajhs'
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• .ykh

.ykhla hkq tlu úfYaIhlg wh;a tlsfkld iu. wka;¾ ls%hd lrñka

ksYaÑ; m%foaYhl ksYaÑ; ld,hl jik Ôùka iuQyhls'

Wod - 2009 jif¾ hd, cd;sl jk WoHdkfha isá w,ska .ykh'

.ykhl ,laIK meyeos,s lrkak' ^.yk >k;ajh" .ykfha  j¾Ok fõ.h

wka;# úfYaI ;r`.h'

• m%cdj

ksYaÑ; m%foaYhl" tlsfkld iu`. wka;¾ls%hd lrk úúO úfYaIj,g wh;a

.yk iuQyhls'

Wod (- hd, cd;sl jfkdaoHdkfha i;a;aj m%cdj' fuu wka;¾ ls%hdj,g

úf,damSsh;dj" Ydl NlaIl;dj" iyÔù iïnkaO;d  we;=,;a fõ'

• mßir moaO;sh

m%cdjl" ish¿ Ôùka yd wffcj mßirh;a" tlsfkld w;r we;s wka;¾ls%hd;a

we;=<;a ls%hdldÍ$.;sl tallhhs'

Wod - jkdka;rh

• ffcj f.da,h

mDÓúfha we;s ish¿ mßir moaO;s we;=<;a úYd, ls%hdldÍ moaO;shhs'

• mDÓúh

mDÓúfha yrialvl my; ia;r ;=k ksÍlaIKh l< yels h; yrh" m%djrh"

lfnd, ^weuqKqu n,kak&

lfnd, (- msg;u ia;rhjk fuh fjkia j¾.j, mdIdKj,ska hq;= h'

Ys,d f.da,h (- lfnd, yd m%djrfha by< fldgiska hq;= h' ^ 100 km

muK jk&

c,f.da,h (- id.rh yd ñßÈh c,dYj,ska hq;= h' mDÓúfha u;=msg 70]

la muK c,fhka jeiS we;' mDÓúh u; we;s c,fhka

3] la muK ñßÈh fõ'

jdhq f.da,h (- WIaK;ajh wkqj jdhqf.da,h fldgia y;rlg fjka l,

yels h' my;u ia;rfha isg wkqms<sfj,ska (

1' mßj¾;s f.da,h

2' wmßj¾;s f.da,h ^ia;r f.da,h&

3' uOH f.da,h

4' ;dm f.da,h

ld,.=Kh i|yd b;d jeo.;a jk c, jdIam yd laIqø wxY= mßj¾;s f.da,fha

muKla wvx.= h' ´fidaka ia;rh wmßj¾;s f.da,fha msysgd we;' ´fidaka ia;rh

iq¾hhdf.ka ksl=;ajk UV lsrK Wrd.kS'

mDÓú u;=msg isg tla tla ia;rj, idfmalaI Wi iy fuu ia;rj, WIaK;aj

iy mSvk fjkia ùu oelaúh hq;= hs'
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ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul

úYaf,aIKhl fhfohs

ksmqK;d uÜgu 12'1'2 (ksmqK;d uÜgu 12'1'2 (ksmqK;d uÜgu 12'1'2 (ksmqK;d uÜgu 12'1'2 (ksmqK;d uÜgu 12'1'2 ( mßir moaO;sj, ix>gl yd ls%hdldÍ;ajh .fõIKh lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0505050505

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd ( ( ( ( (

• mßir moaO;sj, ixrpl úia;r lrhs'

• ffcj yd wffcj ixrpl w;r iïnkaO;dj idlÉPd lrhs'

• § we;s mßir moaO;shl wdydr odu yd wdydr cd, f.dv k.hs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• fjkia wdldrfha mßir moaO;s úoyd oelaùug .e,Sï igyka yd iqÿiq rEm

igyka Ndú; lrkak'

Wod - fN!ñl " ñßÈh yd lrÈh mßir moaO;s

• mßir moaO;sj, ,laIK úia;r lrkak'

• by; mßir moaO;sj, we;s wdydr odu yd wdydr cd, isiqka ,jd f.dv kxjkak'

• isiqka ,jd fjkia  mßir moaO;sj, we;s mdßißl msrñv f.dv kexùug

i,iajkak'

úIh lreKq meyeÈ,s lr§ug w;aje,la (-

• mßir moaO;sj,  jHqyh yd lD;H

• mßir moaO;sj, ixrpl

ish¿ mßir moaO;s m%Odk ixrpl follska hqla;h'

• wffcj

• ffcj

• wffcj ixrplh

• m%Odk ixrplj,; jd;h " c,h iy Wmia:rfhys fN!;sl yd ridhksl

jYfhka jeo.;a .=Kdx. rdYshla ffcj moaO;s flfrys n,mdhs'

Wod (- wdf,dalh" WIaK;ajh" j¾Idm;kh" ,jK;dj " pH



199

2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

• ffcj ixrplh (-

mßir moaO;sj, m%Odk ffcj ixrpl (

• m%d:ñl ksIamdol

• mdßfNdacl ^m%d:ñl iy oaù;shsl&

• kslafIam NlaIl ^úfhdaclhkao we;=¿j&

• Yla;s ixl%duK in|;d yd fmdaIK in|;d  u; mßir moaO;shl ffcj

ixrpl tlsfkl yd wka;¾ iïnkaO;d mj;ajhs'

• mdßißl ksfla;kh   (-

mßirfha $mßir moaO;shl Ôúfhl= i;= ld¾h Ndrh'

• mßir moaO;shl Yla;sh .e,Su

iq¾hhd uQ,sl Yla;s m%Njh fõ'  m%ldY iajhxfmdaISka mßir  moaO;sfha wfkla

ish¨ Ôùkag wjYH wdydr m%Njh fyda ridhksl úNj Yla;sh ksmojhs'

• m%d:ñl ksIamdokh hkq m%d:ñl ksIamdolhka úiska fokq ,nk ld,hl§

ridhksl Yla;sh  f,ig mßj¾;kh lrKq ,nk wdf,dal Yla;s m%udKhhs'

• m%d:ñl ksIamdol;dj hkq ksIamdok fõ.hhs' talSh ld,hl § " talSh

lafIa;%M,hl isák m%d:ñl ksIamdolhka úiska ridhksl Yla;sh f,i

mßj¾;kh lrk wdf,dal Yla;s m%udKhhs'

• o, m%d:ñl ksIamdol;dj  (GPP) hkq talSh ld,hl §" tall lafIa;%hM,hl

m%d:ñl ksIamdolhka úiska ridhksl Yla;sh f,ig mßj¾;kh lrk

ish¨u Yla;s m%udKhhs'  ^fuhg Yajik Yla;sh (R) we;=,;a h& fuh

kJm-2yr-1 j,ska fyda gm-2yr-1 j,ska olajhs'

• Y=oaO m%d:ñl ksIamdokh (NPP) hkq talSh ld,hl§ talSh lafIa;%M,hl

m%d:ñl ksIamdolhka úiska ;sr lrkq ,nk ffcj ialkaOhhs ̂ fuhg Yajik

Yla;sh (R) we;=<;a fkdfõ&

fuh kJm-2yr-1 j,ska fyda gm-2yr-1 j,ska olajhs'

• GPP = NPP + R

Yla;sh" mßir moaO;shl Ôùka wkql%uhla ;=<ska tla ÈYdjlg  muKla

ixl%duKh fjhs ^tal ÈYd;aul m:hl&

• wdydr odu  - mßir moaO;shl $m%cdjla ;=< Yla;sh .,dhk fmdaIK iïnkaO;d

wkqms<sfj,
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• fmdaIS uÜgu -  mßir moaO;shl$ m%cdjl Yla;sh ixl%duKh jk wdydr

oduhl tla mshjrla

• wdydr cd,h (- mßir moaO;shl $m%cdjl  úúO fmdaIS uÜgïj, §

wdydr odu tlsfkl yd iïnkaO ùfuka wdydr cd,hla ;efka'

• tla fmdaIS uÜgulska ;j;a fmdaIS uÜgulg Yla;s ydkshla isÿjk ksid

wdydr oduhla  mqrela 4 fyda 5 la blaujd fkd hhs'

• idudkHfhka my; fmdaIs uÜgfï isg B<`. fmdaIS uÜgug Yla;sh

ixl%duKh ùfï § 10] la muKla .uka lrhs' t neúka 90] la ydks fõ'

• mdßißl msrñv

^mßir moaO;shl fmdaIK iïnkaO;dj úoyd olajk rEm igyka $ ;Sre

m%ia;dr& m%Odk j¾. ;=kls'

• Yla;s msrñv

• ffcj ialkaO msrñv

• ixLHd msrñv

• ixLHd msrñv yd ffcj ialkaO msrñv iuyr wjia:dj, § hál=re úh

yels h' Yla;s msrñv lsisúgl;a hál=re fkdfõ'

• mßir moaO;sj, iajdNdúl øjH plS%lrKh

.=rejrhd úiska ffcj-N+-ridhk pl% ms<sn| myod § tajdfha jeo.;alu úia;r

l< hq;= h'

.=rejrhd úiska ldnka" khsg%cka" fmdiamria yd c,dj¾;k pl% iqÿiq rEm

igyka Ndú; lr meyeÈ,s l< hq;= h'
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ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul
úYaf,aIKhl fhfohs'

ksmqK;d uÜgu 12'1'3 (ksmqK;d uÜgu 12'1'3 (ksmqK;d uÜgu 12'1'3 (ksmqK;d uÜgu 12'1'3 (ksmqK;d uÜgu 12'1'3 ( f,dalfha m%Odk ìfhdau ms<sn| úu¾Ykh lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd ( ( ( ( (

• f,dalfha m%Odk ìfhdau j¾. ,ehsia;= .; lrhs'

• ìfhdauj, jHdma;sh úia;r lrhs'

• m%Odk ,dlaIKsl ,laIK Ndú; lr fjkia j¾.j, ìfhdau j¾. fjkalr y÷kd

.kshs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• ìfhdauj, jHdma;sh fmkaùu i|yd iqÿiq oDYHdOdrl Ndú; lrkak'

• odYHdOdrl Ndú;fhka isiqka úiska fjkia j¾.j, ìfhdauj, ,laIK y÷kd

.ekSu'

• ìfhdauj, idudkH ,laIK u;=lr olajkak'

úIh lreKq meyeÈ,s lr§ug w;aje,la (-

• ìfhdau hkq  f,dalfha úYd, N+ñ m%foaYhla mqrd me;sreKq  m%uqL jDlaI,;dÈh

u; j¾. l< m%dfoaYSh foaY.=Ksl idOl u.ska iy wod, mßirhg wkqj¾;k

orkakd jQ Ôùkaf.ka ,dlaIKsl jQ m%Odk mßir moaO;skah'

• f,dalfha m%Odk ìfhdau wgla yd l=vd ìfhdau lsysmhla we;'

• m%Odk fN!ñl  ìfhdau

• ksj¾;k jeis jkdka;r

• ijdkd

• ldka;dr

• pmrd,a

• fi!uH l,dmSh ;DKìï

• fi!uH l,dmSh m,,a m;% ork jkdka;r

• ghs.d ^fla;=Or jkdka;r&

• ;=kaød

• m%Odk fN!ñl ìfhdauj, jHdma;sh iy m%Odk  ,laIK úia;r l< hq;= h'
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ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul

úYaf,aIKhl fhfohs'

ksmqK;d uÜgu 12'1'4 (ksmqK;d uÜgu 12'1'4 (ksmqK;d uÜgu 12'1'4 (ksmqK;d uÜgu 12'1'4 (ksmqK;d uÜgu 12'1'4 ( YS% ,xldfõ mßir moaO;s ms<sn| wjfndaOh ;=<ska tajdfha

;sridr Ndú;hg odhl fjhs

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd ( ( ( ( (

• YS% ,xldfõ fjkia j¾.j, mßir moaO;s ,ehsia;= .; lrhs'

• YS% ,xldfõ mßir moaO;sj, ,dlaIKsl ,laIK úia;r lrhs'

• tla tla mßir moaO;sfha msysàu y÷kd .kshs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• YS% ,xldfõ mßir moaO;s fmkaùug oDYHdOdrl Ndú; lrkak'

• fjkia mßir moaO;sj, we;s ,dlaIKsl ,laIK y÷kd .ekSug i,iajkak'

• YS% ,xldfõ m%Odk mßir moaO;s fjkalr y÷kd .; yels  jeo.;a ,laIK

u;=lr olajkak'

• mßir moaO;sj, ;sridr Ndú;h ms<sn| úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lr§ug w;aje,la (-

• YS% ,xldfõ  mßir moaO;s

bf.kqï-b.ekaùï ls%hdj,sfha § my; oelafjk mßir moaO;s Ndú; l< hq;= h'

• jkdka;r

•  ksj¾;k jeis jkdka;r

•  úhe<s ñY% iodyß; jkdka;r

•  l÷lr jkdka;r

•  lgq m÷re yd ,÷ le,E

• ;Kìï

• ijdkd

• m;k

• wNHka;r f;;a ìï

•  .x.d yd we< fod<

•  c,dY yd jeõ

•  j.=re ìï yd f.dfydre

•  ú,a¨

• fjr<dYS%; mßir moaO;s

•  l<mq yd .x fudah

•  lfvd,dk

•  fldr,a mr

•  uqyqÿ fjr<

•  uqyqÿ ;DK fm;a ( sea grass

     beds)
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ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul
úYaf,aIKhl fhfohs'

ksmqK;d uÜgu 12'1'5 (ksmqK;d uÜgu 12'1'5 (ksmqK;d uÜgu 12'1'5 (ksmqK;d uÜgu 12'1'5 (ksmqK;d uÜgu 12'1'5 ( ffcj úúO;ajh ms<sn| oekqu tys ixrlaIKh i|yd fhdod
.kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd (((((

• ffcj úúO;ajh" mßir moaO;s úúO;ajh" úfYaI úúO;ajh yd m%fõKs úúO;ajh

w¾: olajhs'

• j¾I ì,shk 3'5 l muK ld,hla ;=, ðùkaf.a mßKduh yd jHdma;sfha m%;sM,hla

f,i ffcj úúO;ajh ms<sn| oekqu yd wjfndaOh úia;drKh lrhs'

• udkj ls%hdldrlï ksid YS>%;dj fnfyúka by< .sh iajdNdúl ls%hdj,shla f,i

kIagùu ms<sn|j idlÉPd lrhs'

• WodyrK iys;j IUCN j¾. lsßï w¾: olajhs'

• f.da,Sh yd cd;sl uÜgïj, § ffcj úúO;ajh ixrlaIKh lsÍfï wjYH;dj

u;=lr olajhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• isiqka yg ;ud wjg mßirfha isák rEmSh - úfYaI y÷kd.ekSug i,iajkak'

• Ôjfha wdrïNh yd ffcj úúO;ajfha mßKduh oelaùug mß.Kl wdOdrfhka

isÿ lrk bÈßm;a lsÍï ( Power point presentations) Ndú; lrkak'

•  ffcj úúO;ajh iq/lSfï jeo.;alu u;=lr olajkak'

úIh lreKq meyeÈ,s lr§ug w;aje,la (-

• ffcj úúO;ajh

fN!ñl" lrÈh"  fjk;a c,c mßir moaO;s o"  we;=¿ ish¿ m%Njj, iy Tjqka

wh;ajk mdßißl  ixls¾Kj,  Ôùka  w;r we;s úp,H;djhhs'  ^fjkialï h&

• fuhg úfYaIhla  ;=<" úfYaI w;r yd mßir moaO;s w;r úúO;ajh wh;a h'

m%fõKs úúO;ajh
• tla úfYaIhla ;=< mj;sk Ôúkaf.a m%fõKs  øjHj, úúO;ajh hs'  tneúka

mßirfha fjkiaùïj,g  wkqj¾;kh ùug Ôùkag yelshdj we;'

úfYaI úúO;ajh

mdßißl m%cdjla ;=< we;s úúO;ajh ueksh yels ñkqï oKavls' fuhg m%cdjla

;=< isák úfYaI ixLHdj yd tajdfha idfmalaI nyq,;ajh we;=,;a h'  ^m%fõKs

úúO;ajh" úfYaI úúO;ajhg mdol fõ'
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úfYaIhla hkq  fmdÿ ,laIK fndfyda ixLHdjla we;s tla ,laIKhla fyda

lsysmhlska  fjk;a cSùkaf.ka fjkiajk" iajdNdúl ;;a;aj hgf;a  wka;¾

wNsckkfhka $wka;¾ wNsckkh lsÍfï úNjh we;s ire cks;hka ìysl< yels

Ôùka ldKavhls'

m%Odk j¾.SlrK uÜgïj, isák Ôùka weia;fïka;= lr" oekg Ydl yd i;a;aj

úfYaI  ñ,shk 30 la muK isák nj oelafõ'

mßir moaO;s úúO;ajh

ffcj f,dalfha jdiia:dk" Ôù m%cd yd mdßißl ls%hdj,sj, úúO;ajhhs'

• ffcj úúO;ajfha wdrïNh" mßKduh yd kIagùu'

mDÓúfha wdrïNh

jir ì,shk 4'5 g muK fmr mDÓúh ie§ we;' tu ld,fha § id.r" uydoaùm yd

ffcù øjH lsisjla ;sî ke;'  wdrïNfha § mDÓúh oeä huy,a ls%hdldß;ajfhka hq;=

øj jQ mdIdK f.da,hla f,i mej;s we;' l%ufhka mDÓúh isis,ajk úg jdIamYS,S

nj wvq f,day >k ù mDÓúfha yrh ie§ we;' bkamiq ieye,a,q is,slduh mdIdK

u.ska mDÓúfha  lfnd, ie§ we;' wdrïNl jdhqf.da,h yhsv%cka" khsg%cka jdhqj"

ldnkavfhdlaihsâ" c,jdIam" yhsv%cka i,a*hsâ" wefudakshd yd óf;akaj,ska iukaú;

ù we;ehs ie<fla'  tu ld,fha § jdhqf.da,fha Tlaiscka ;sî ke;' tu ksid th

Tlaisydrl jdhqf.da,hla f,i ye¢kafõ'

Ôjfha iïNjh

Ôjfha  iïNjh ms<sn| u;

1' ueùu ms<sn| jdoh (-

ish`t Ôùka iqúfYaI n,Odß foúhka jykafia flkl= úiska ujk ,o njg we;s

úYajdihhs' fuu  u;h we;eï wd.ï ^úfYaIfhka ls%ia;shdks wd.u& u`.ska me;sÍ

we;'

2' iajhxisoaO ckk jdoh (- ´kEu fõ,djloS wÔù øjHj,ska iajhxisoaOj Ôjh

we;sjk njg we;s u;h'

iqÿiq ;;a;aj hgf;a oS  wmú;% øjH u`.ska mkqjka" lDóka yd óhka jeks i;=ka

we;sjk njg fuu jdofha i|yka fõ'

3' Cosmozoic Theory  wNHjHldYfhka mDÓúhg Ôjh meñKs njg we;s u;hhs'

wog;a we;eï úoHd{fhda fjk;a .%yf,dalj, fyda iQ¾h .%y uKav,hg msg;ska

Ôùka isák njg u; m< lr;s'

mDÓúhg Ôùka meñKsfha  th u; m;s; jQ Ôùka  iys; W,aldjla fyda wkH

.%yf,dalhlska meñKs  wNHjldY hdkd u.ska nj Tjqka woy;s'
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4' ffcj ridhksl mßKduh ms<sn| jdoh

úoHq;a úi¾ck yd iQ¾h úlsrK ksid wldnksl jdhq wKqj,ska wdÈ jdhqf.da,fha

ldnksl wKq we;súh ' fuu øjH id.r c,fha Èhù m%:u Ôú wdldr we;súh'

wef,laiekav¾ Tmdßka ^1923& yd fÊ' î' tia'  ye,fâka fuu u;h m%:ufhka

bosßm;a lrk ,§'  iageka,s ñ,¾ ^1953& mrSlaIKd;aulj fuu jdoh ;yjqre lrk

,oS' Tyq úiska  wdos mDÓúfha  ;;a;aj ma,dial= ;=< wkqlrKh lrk ,oS'

jdhqf.da,fha ir, ldnksl wKq u.ska yhsfv%dldnka weñfkda wï, jeks ldnksl

øjH id.rj, we;sù ;sfí hhs ie<fla' fuu m%;sl%shd i|yd wjYH Yla;sh iQ¾h

úlsrK u.ska ;on, úoHq;a úi¾ck u.ska we;sjk wl=Kq" oeä huy,a ls%hdldß;ajh

yd úlsrKYS,S  øjH laIh ùfuka we;sjk ;dmh u.ska ,efí'

wdos ld,Sk id.rh —wdÈ iQmhlaZ f,i (Primordial Soup)  f,i ldnksl wKq  u.ska

we;sù we;ehs ie<fla' fuu ldnksl iQmh ;=< weñfkda wï, " khsg%cka NIau" ir,

iSks yd kshqla,sfhdaghsv wvx.=h' fuu  wKq tla/ia ù ,smsv ;Ügqjlska jg ù we;'

fuu ixlS¾K  wd§  ffi, njg mßKduh ù we;' fuu ffi, j¾Okh" iajhx

m%;sj,s;ùu  jeks Ôù ,laIK lSmhlska hqla; fõ' fuh Ôjfha  wdrïNh f,i

ie,lsh yels h' uq,skau we;sjQ Ôùka úIufmdaIS" ks¾jdhq m%d.akHIaálhka f,i

ie<fla' fuh isÿù we;af;a wjqreÿ ì,shk 3'5 g muK fmrh'

ffcj úúO;ajfha mßKduh

mD:súfha b;sydih myiqj i|yd hq. y;rlska yd wjê 11 lska hq;a  fY%aKshlg fnod

we;'

m<uq hq.fha isg hq. y;r my; oelafõ (-

Archeozoic

Palaeozoic

Mezozoic

Cenozoic

Archeozoic hq.fha m%d.aflaïî%h wjêfha nelaàßhd yd fm%dáiagdjka muKla isáh

y' m%NdixYaf,aIl Ôùka we;sù úúOdx.SlrKh  isÿjqfha j¾I ì,shk 2'7 - 0'7 g

muK fmrh' uq,skau we;sjQ m%NdixYaf,aIl ðùka yg Tlaiscka ksmoùug fkdyels

úh'  jdhqf.da,fha  Tlaiscka  m%udKh jeäù" tajd whkSlrKhùfuka ´fidakaa

ia;rh ieoS we;'

iqkHIaálhka uq,skau we;sjQfha wjqreÿ ì,shk ^1-1'5& g muK fmrh' tuksid

mDÓúh u; Ôjh f,i j¾I ì,shk folla muK mej;sfha  m%d.akHIaálhka

muKls' fm%daáiagdjka  úúOdx.slrKhùu yd ish`t m%Odk wmDIaGjxYS jxY we;sùu

j¾I ì,shk 0'7 g muK fmr isÿúh' tal ffi,sl iqkHIaálhka nelaàßhdjkaaf.ka
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mßKduh úh' nyq ffi,Sl Ôù ldKavfha wdos;u nyqffi,sl Ôùka id.rfha

mßKduh úh' ksvdßhdjka ^fldr,a yd uqyqÿ  weksuks&" we;eï wefk,svdjka yd

uq,au wdf;%dafmdvdjka ksoiqka h'

id.rfha isá Ôùkaf.a úúOdx.SlrKh isÿùu j¾I ñ,shk 700 l isg wo olajd

isÿfõ' mDIaGjxYslhkaf.a iïNjh yd fud¨ialdjka" Ü%hsf,danhsgdjka  yd

l%iafÜIshdjka we;sùu j¾I ñ,shk 500 g muK fmr isÿúh'  f.dvìï Ydlj,

.KjdiSlrKh;a  j¾I ñ,shk  480 g muK fmr isÿjQ w;r" Tjqkaf.a  úúOdx.SlrKh

tu ld,fha isg wo olajd isÿfõ' f.dvìfï i;a;aj .KdjdiSlrKh j¾I ñ,shk

420 g muK fmr isÿ úh' Tjqkaf.a úúOdx.SlrKh wo olajd isÿfõ'

m%:ufhka f.dvìug .sh mDIaGjxYSka WNhÔùyq  fj;s' f.dvìu;a" c,h;a w;r

ixprKh lsÍfï yelshdj Tjqyq os.gu mj;ajd .;ay' WNhÔùka LKaälSh jr,a

iys; u;aiHhkaf.ka iïNjh úh' Wod(- Latimeria

bka miq Wr.hka WNhÔùkaf.ka iïNjh úh'  Tjqyq fN!ñl Ôú;h flfrys

iïmQ¾Kfhka wkqj¾;kh ù we;' Tjqka yg ta i|yd úfYaIKh jq jHqyd;aul yd

ldhsl úoHd;aul ,laIK we;'  fuu ld,fhaoSu uQ,sl mdis yd m¾Kdx.j, WÉpùu

isÿúh' Wr.hkaf.ka mlaISka we;súh' mshdir lsÍfï yelshdj ksid fndfyda mlaISkag

mq̀t,a f,i jHdma;ùug yelsù ;sfí' lDóka uq,skau we;sjqfha  carboniferous hq.fhaoS

jk w;r Tjqkaf.a úúO;ajh jeäù we;' úYd, jeis jkdka;r" .ia m¾Kdx." club

mosses yd m%:u  újD;îcl iys;j Ydl mq`t,a  f,i  carboniferous wjêfha oS

jHdma; úh'

j¾;udkfha § Ndú; lrk .,a w`.=re ksê fndfydauhla fuu jkdka;rj,ska iEÿkq

tajd fjhs'

m¾ñhka ^j¾I ñ,shk 280 g fmr & wjêfha oS fla;=Or .ia we;súh'  Wr.hkaf.a

wkqj¾;S úlsrK ksid g%heisl wjêfha oS vhsfkdirhka w;súh'  vhsfkdairhka

ófidfidhsl hq.fha oS mDÓúfha m%uqLhka úh'  tys WÉp;u wjia:dj l%hsfÜiSh

wjêfha oS we;súh' uq,au laIsrmdhska g%heisl wjêfha oS we;sjQ kuq;a j¾I ñ,shk

.Kkla Tjqka wm%Odk ldKavhla f,i mej;=Ks'  l%hsfÜiSh wjêfha §  mqIam

msfmk Ydl yd kQ;k u;aiHhkaf.a wdrïNh yd l,, nkaOh iys; laIsrmdhska

we;sùu isÿúh'

• mqIam iys; Ydlj, mq¨,a jHdma;sh yd WÉpùu wkqj¾;s úlsrK  ksid

isÿúh'
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• laIsrmdhskaf.a wkqj¾;S úlsrK we;sùu ksid g%heisla  wjêfha § úfYaI

.Kkdjla we;súh'

udkjhd kQ;k úfYaIhls'Tyqf.a wdrïNh j¾I 5"00"000 g muK fmr isÿúh'

úfYaI kIag ùu'(-

• oekg isák Ôù úfYaI úiska fjkiaùu fyda kIagùu ;=<ska kj úfYaI i|yd bv

ie,ish hq;= h' tneúka iajdNdúl kIagùu mßKdñl ls%hdj,sfha fldgila f,i

ie<fla'

• kIagùfï YS>%;djg jvd mßKdñl YS>%;dj jeä h' tu ksid ld,h;a iu`. ffcj

úúO;ajh jeäù we;'

• kIagùu hkq mDÓúfhka $ ñys u;ska úfYaIhlg wh;a wjidk Ôúhd bj;aùuhs'

• ffcj úúO;aj b;sydifhys  uyd úm;a ksid w;s úYd, ixLHdj,ska isÿjQ kIagùï

• á%f,danhsgdjkaf.a kIagùu - m¾ñhka wjêfha wjidkh ^j¾I ñ,shk 200

g muK fmr&

• wefudksgdjkaf.a kIagùu - ls%fÜiSh wjêfha wjidkh ^j¾I ñ,shk 65 g

muK fmr&

• vhsfkdirhka kIagùu -  ls%fÜiSh wjêfha wjidkh ^j¾I ñ,shk 65 g

muK fmr&

• udkj .ykh yd YsIagdpdrfhys j¾Okh;a iu`. ñksid úiska kIagùfï iS>%;dj

jeä lr we;'

• j¾;udkfha ñksid úiska mDÓúh u; ;u wdêm;Hh m;=rd ;sfnk w;r" mDÓúh

u; ñksia n,mEfuka f;dr lsisÿ mßir moaO;shla ke;'

• bosß jir 30  ;=< úfYaI  w;=frka 5 - 10] la muK kIag úh yels nj weia;fïka;=

lr we;'

• udkj .ykfha  yd ñksid úiska Ndú; lrk iïm;a mokfï j¾Okh" lDIsl¾uh"

l¾udka;" jkdka;r t<s lsÍu" m%jdykh" kd.ÍlrKh jeks udkj ueÈy;aùï

.Kkdjla u; r|d mj;S'

• fuu ls%hdj,s mßir moaO;sj, ls%hdldß;ajh flfrys n,mdk ksid tu`.ska ffcj

úúO;ajhg ydks fõ'

ñksia n,mEï  ksid ffcj úúO;ajh kIagùug fya;= jQ idOl (-

• jdiia:dk wysñùu yd tajd leã fjkaù hdu" lDIsl¾uh i|yd uyd mßudKfhka

isÿjk jkdka;r t<s lsÍu" fj<|du yd l¾udka;" udkj ckdjdi msysgqùï u`.ska

ffcj-N+-ridhksl pl% fjkialr" úfYaI flfrys n,mdhs' fïksid" ffcj úúO;ajh

ydhkh isÿfõ'
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wdl%uKsl úfYaI (-

• uq,a ia:dkfhka neyerj me;sßh yels" foaYSh  fkdjk úfYaIhls' kj ia:dkj,

ia:djrùu  ksid tu m%foaYfha foaYSh ffcj úúO;ajhg ydkslr n,mEï we;'

foaYSh fkdjk wdl%uKsl  úfYaI u.ska  mßir moaO;sj, ie<lsh hq;= fjkialï

we;s lrhs' mdßißl ;=,s;;djg ndOd lrhs' ;jo wd¾:sl ydks we;slrhs' wdl%uKsl

úfYaI y÷kajd oSu iajdNdúlj fyda  wyUq f,i isÿúh yels h'

my; oelafjkafka  YS% ,xldjg wod< WodyrK lSmhls'

Lantana camara - .|mdk

Mimosa pigra (Giant sleeping plant - fhdaO ksosl=ïnd&

Eichornia crassipes (water hyacinth - cmka cnr&

Chitala chitala - (Clown knife fish - udkakdjd&

Parthenium hysterophorus (Parthenium-Congress weed) md;Skshï&

• Ydl yd i;a;aj úfYaI wêmßfNdackh-fndfyda Ydl yd i;a;aj úfYaI ñksid úiska

wê mßfNdackh lrhs' ^m%Odk jYfhka wdydr i|yd &

Wod - lsUq,ka yd msUqrka iu i|yd we;=ka we;a o< i|yd"  T!Iëh Ydl T!IO

l¾udka;h i|yd

• mßir ¥IKh

c,h"  mi yd jd;h ¥IKh mßir moaO;sj, ls%hdldß;ajh flfrys n,mdhs' ;jo

ixfõoS úfYaIj, ixLHdj wvqùu fyda bj;a ùu o isÿúh yelsh'

• f.da,Sh foaY.=Ksl fjkiaùï -

• jdhqf.da,fha yß;d.dr jdhQka udkj n,mEï u.ska jeäùu ksid f.da,Sh WIaK;ajh

jeäúh yels h' mßir moaO;sj, m%Odk fjkiaùï ksid tu fjkiaùïj,g wkq.;

úh fkdyels Ôú úfYaI ke;sù hd yels h'

• lDIsl¾uh ksid we;sjk m%fõKsl ydhkh-j¾;udk lDIsl¾ufha oS by< M,odjla

,ndfok Ydl yd i;a;aj m%fNao iq¨  ixLHdjla Ndú; fõ' fï ksid cdk úúO;ajh

ke;sfõ' jdiia:dk wysñùu yd idïm%odhsl úfYaI wj;ekaùu ksid cdk iïm;a

ke;sùu fyda m%fõKsl ydhkh isÿfõ'

ffcj úúO;aj WKqiqï l,dm (- ̂ Bio diversity hotspots)

• uh¾ia úiska ̂ 1988& oS foaYSh ̂ wdfõKsl& úfYaIj, wêl idkaøKhla iys; yd tajdg

wêl ;¾ckhla iys; m%foaY ffcj úúO;aj WKqiqï l,dm f,i kï lr we;'

• YAS% ,xldfõ  ksß;os.  m%foaYfha fldgia jYfhka we;s f;;a jkdka;r fïjd w;r

we;' iuia;hla f,i YS% ,xldj ^talfoaYsl& úfYaIj,ska nyq, h'
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• YS% ,xldj yd bkaoshdfõ ngysr l÷lr m%foaYh tlaj .;al< ol=Kq wdishdfõ m%Odk

ffcj úúO;aj WKqiqï l,dmhls'

• f,dalfha ffcj úúO;aj WKqiqï l,dm 25 la we;'

talfoaYsl úfYaI

• hï rglg fyda m%foaYhlg fyda muKla iSud jQ úfYaIhls' fuu úfYaI f,dalfha

fjk;a m%foaYhl iajdNdúlj yuq fkdfõ'

• YS% ,dxlSh Ydl úfYaI i|yd ksoiqka (-

Dipterocarpus zeylanicus ̂ fydr& yd Garcinia quaesita ^f.drld&

• YS% ,dxlSh i;a;aj úfYaI i|yd ksoiqka (-

Puntius nigrofasciatus  (Black Ruby Barb - nq,;a ymhd yd Loris tardigradus

(Slender Loris  - WK ymq¨jd&

foaYSh úfYaI (-

ft;sydislj y÷kd.;a iajdNdúl iSudjka ;=< we;s Ydl fyda i;a;aj úfYaIhls' th

tu m%foaYfha iajNdúl ffcj úúO;ajfha fldgils' fuu úfYaI iajdNdúlj hï

m%foaYhl Ôj;a fõ' ñksidf.a ys;du;d isÿjk n,mEulska f;drj  hï N+f.da,Sh

m%foaYhlg meñKSu yd jdih lsÍu isÿù we;'

Wod - YS% ,dxlsl ksoiqka - Ophicephalus striatus (Snakehead&^Æ,d& " Caryota urens

^ls;=,a&

• úfoaYsl úfYaI -

;u iajdNdúl m%foaYfhka msg; N+f.da,Sh m%foaYhlg y÷kajdÿka  úfYaIhls'

Oreochromis mossambicus  - ^;s,dmshd&" Hevea  brasiliensis  ^rn¾& tf,i YS%

,xldjg y\qkajd ÿka úfoaYSh úfYaI fõ'

• m¾hgk  úfYaI -

iD;= u.ska ;SrKh l< yd mqfrdal:kh l<  yels f,i tla ;eklska ;j;a  ;eklg

ixprKhùu m¾hgkhhs' m¾hgkh ksid m%ckkh i|yd n,mdk wys;lr mdßißl

;;a;aj u`.yrjd  .; yels h'

Wod (-  Indian flycatcher  - ^iqÿ fros fydrd&

Indian Pitta -  ^wúÉÑhd&

Barn Swallow -  ^jeys,sysKshd&
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• wjYsIag  úfYaI -

j¾;udkfha yqfol,dj fyda  iSñ;j mj;sk" tla;rd ld,hl oS mq¨,aj me;sr ;snQ

úfYaIhl fYaIhkah'

Wod (-

Tuatara  - kjiS,ka; l=vd ¥m;a lSmhl muKla we;'

Ichthyophis glutinosus- ^mdo rys;" mKqjl= jeks foayhla iys; wdos l,ams;

WNh Ôúfhls&"

Lingula sp - ^,dïmq fn,a,d& ;s%l=Kdu,fha ;U,.uqj fndlal

wdYS%;j  jdih lrk ðúfhls'

• OchOdÍ úfYaI

fuu úfYaI mdßißl idOlhla ^ixrlaIKh w;HjYH mßir moaO;shla jeks&

ksfhdackh lsÍu i|yd fhdod.kq ,efí'

fuu úfYaI f;dard.kq ,nkafka wjodkug ,laùu" is;a.kakd iq̈  nj yd meyeos,sj

fmfkk ,laIK iys;ùu ksid fmdÿ iydh yd ms<s.ekSu ,nd .ekSug we;s yelshdj

i<ld h'

OchOdÍ úfYaI lSmhlg ,efnk m%isoaêh ksid iuia; mßir moaO;sh yd thg

wh;a Ôùka ixrlaIKhg yelshdj ,eîu fuu ixl,amfha jeo.;a ,laIKhls'

Wod (- bkaoshdfõ fnx.d,s fldáhd" Ökfha fhdaO mekavd" YS% ,xldfõ leys fn,a,d

• uQ,ia:dk úfYaI (-

fuu úfYaI mßir moaO;shl ia:djr nj yd ls%hdldß;ajh flfrys jeo.;a ld¾h

Ndrhla bgq lrhs' fuu úfYaIh bj;a l<fyd;a mßir moaO;sh lvd jefÜ'

Wod - wms%ldkq ijdkd ìïj, úYd, Ydl NlaIlhka ^úfYaIfhka w,s we;=ka& .ia

úkdY lsÍu ksid ;DK úfYaIj,g bv ,efí' fuu i;=ka fkdue;sj ijdkd ìï

jk fm;la njg m;aùug bv we;'

isiqkag YS% ,dxlSh mßir moaO;sj, isák uQ,ia:dk úfYaI lSmhla kï lsÍug

mjikak'

• IUCN r;= o;a; fmdf;ys y\qkajd oS we;s mßos ;¾ckhg ,la jQ Ôùka

• Extinct (Ex) ;lafidakhla j| ù f.dia we;s njg i<lkq ,efnkafka tys wjidk

Ôùhd ñhf.dia we;s njg ie<lsh hq;= ;rï ielhla fkdue;s jQ úg h' Wod -

fvdafvda ^uqreis osjhsfka jdih l<&

Wooly Mammoth ̂ W;=re weußldfõ jdih l<&

ol=Kq os. m÷re ueähd ^ YS% ,xldfõ jdih l<&
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• Extinct in the Wild (EW)

;lafidakhla j.d lrk ,o" isrlrk ,o fyda tu Ôùkaf.a w;S; iSudjkaf.ka

ndysr m%cdjla f,i muKla Ôj;a fõ kï fuu .Khg wh;a hhs ie<fla'

Wod - iS fI,aia  osjhsfka fhdaO bínd" YS% ,xldfõ Alphonsea hortensis ( Annonaceae

l=,hg wh;a Ydlhls&

• Critically Endangered (CR)

jkdka;rj,ska j|ù hdfï  w;sYh by< wjodkula we;s njg ms<s.; yels  fya;=

idOl we;s  ;lafidakhla fuu lKavdhug wh;a fõ'

Wod - Macrognathus aral (ngfld< f;,shd&

Dermochelys  coreacea (odr leianEjd&

• Endangered (EN)

jkdka;rj,ska j|ùhdfï b;d by< wjodkula we;s njg ms<s.; yels fya;= idOl

we;s ;lafidakhka fuu lKavdhug wh;a fõ'

Wod - Caretta caretta ^T¨f.ä leianEjd&

Melursus  ursinus ^j,yd&

• Vulnerable (VU)

jkdka;rj,ska j|ùhdfï by< wjodkula we;s njg ms<s.; yels fya;= idOl we;s

;lafidakhka fuu ldKavhg wh;a fõ'

Wod - Elephas maximus ^wdishdkq w,shd&

• Near Threatened (NT)

;lafidakhka CR, EN, yd VU ldKavj,g wh;a fkdjk kuq;a kqÿre wkd.;fha

oS by; ldKaj,g wh;aùfï wjodkula we;

Wod - Melanochelus  trijuga ^.,a bínd&

• Least concern  (LC)

CR, EN, VU yd NT ldKavj, wh;a fkdjk ;lafidak fuu ldKavhg wh;a fõ'

Wod (- Crocodylus þalustris ^ye, lsUq,d&

mq¿,aj jHdma; jqk nyq, ;lafidak fuu ldKavhg wh;a fõ'

DD (Data deficient)

;lafidakhla fuu ldKavhg wh;a jkafka tys jHdma;sh yd$fyda .ykfha ;;a;ajh

ms<sn|j m%udKj;a o;a; rys; ùu ksid h' tneúka ta ms<sn|j iDcqj fyda jl%j

;lafiare l< fkdyel'
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fuu ldKavhg wh;a ðùka ms<sn| j fyd|ska wOHhkh lr" Ôj úoHd;aulj fyd|ska

y÷kdf.k we;s kuq;a Tjqkaf.a jHdma;sh yd$fyda nyq,;dj ms<sn| o;a; fkdue;'

Wod - Mystus  keletius ^m;a wxl=Ügd&

• Not Evaluated (NE)

;lafidakhla  fuu ldKavhg wh;a jkafka th ;¾ckhg ,lajQ úfYaI ms<sn|j

we;s ks¾Kdhl Tiafia ;lafiare lr" ldKav .; lr fkdue;s úgoSh'

Wod - Oecophyla smaragdina ^osñhd&

Chloroxylon swietenia ^nqre;&

ixrlaIKh lsÍfï wjYH;dj

ixrlaIK  ls%hdodufha m%Odku wruqK ðù úfYaI Wmßu ixLHdjla os.= ld,Sk

Ôj;aùu ;yjqre lsÍuhs' j|ù hdfï  ;¾ckhg uqyqK md we;s Ôùka úfYaIfhka iq/

lsh hq;= w;r" Tjqkaf.a m%ckk ls%hdj,sh fkdlvjd mj;ajdf.k hdug;a " Tjqkaf.a

meje;au ;yjqre lsÍu;a isÿúh hq;= h'

• ixrlaIKh wdldr follg isÿ l< yelsh'

• uq,a ia:dkj, isÿ flfrk ixrlaIKh (- fuys oS Ôù úfYaIfha wdrlaIdj yd

Tjqkaf.a m%ckkh iajNdúl jdiia:dkfha oS ;yjqre flf¾'

• uQ,sl jYfhka úYd, .ykhla yd m%udKj;a jQ;a" WÑ; jQ;a jdiia:dk bvlvo

;sfnk njg j.n,d .; hq;= h'

Wod - wdrlaIs; m%foaY" mdrïmßl f.j;=" wNh N+ñ" iajdNdúl rlaIs;" Ôúkaf.a

iajNdúl jdiia:dkj,g kej; y÷kajd oSu'

• .=rejrhd úiska ;j;a WodyrK lSmhla ,ndosh hq;= h'

• uq,a ia:dkj,ska neyerj isÿ flfrk ixrlaIKh - ^ú;eka ixrlaIKh&

• iajNdúl jdiia:dkfhka neyer m%foaYhl isÿ flfrk ixrlaIKfha oS" ta úfYaIh

tys iajNdúl  mßirfhka bj;g f.k iudk ;;a;aj úfYaIfhka we;s l< ;eklg

f.k hkq ,efí' tys § úfYaIh fkdkeiS mejf;k fia;a" m%ckkh isÿjk fia;a

j.n,d .kq ,efí'

Wod - WoaNso WoHdk" i;afjdaoHdk" lafIa;% cdk nexl=" Captive breeding ,  cdk

iïm;a uOHia:dk'

• .=rejrhd úiska ;j;a WodyrK lSmhla ,ndosh hq;= h'

• ffcj úúO;ajh ixrlaIKh i|yd odhljk iïuq;s" .súiqï yd md¾,sfïka;= mk;aj,

m%Odk ,laIK

• CITES - wka;rdhg ,lajQ Ydl yd i;a;aj úfYaIj, wka;¾cd;sl  fj<|du ms<sn|

iïuq;sh ̂ 1975& isg ls%hd;aul fõ' fuu iïuq;sfha  wruqK Ydl yd i;a;aj úfYaIj,

wka;¾cd;sl fj<|du Tjqkaf.a meje;aug ;¾ckhla  fkdjk f,i mj;ajdf.k

hduhs'
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fuu iïuq;shg  wkqj we;eï úfYaI wmkhkh i|yd mQ¾j wkque;sh yd  wmkhk

n,m;% wjYHhs' wmkhk n,m;%hla ,ndfokqfha tu úfYaIh wmkhkh ;=<ska

Tjqkaf.a meje;aug ;¾ckhla fkdjkafka kï muKs'

YS% ,dxlsl WodyrK - WKymq¨jd" osh n,a,d" yd fldáhd

• ffcj úúO;aj iïuq;sh ^1992&

fuu iïuq;sfha wruqK ffcj úúO;ajh iq/lSu" tys ix>glj, ;sridr Ndú;h

iy idOdrK fukau iudkd;au;dfjka hq;=j cdk iïm;aj,ska  w;ajk jdis N=la;s

ú|Suhs'

• RAMSAR  iïuq;sh ̂ 1971&

wka;¾ cd;sl jYfhka jeo.;ajk f;;aìï ixrlaIKh  ms<sn| iïuq;sh fõ' fuh

úfYaIfhka c,c mlaIs jdiia:dk ms<sn|j wod< fõ' YS% ,xldfõ  /ïid¾ f;;a ìï

myla  we;'

Wod - nQkao, cd;sl jfkdaoHdkh

udÿ .`. rlaIs;h

wdkú¨kaodj jeõ rlaIs;h

jkaldf,hs rlaIs;h

l=uk f;;aìï

• Ydl yd i;a;aj ixrlaIK mk; (-

Ydl yd i;a;aj ixrlaIK wd{d mk; YS% ,xldfõ  Ydl yd i;=kag wdrlaIdj

ie<iSu ms<sn|  mk;ls' fuh 1937 oS ls%hd;aul ùu wdrïN úh'  fuu mk; 1993 os

Ydl yd i;a;aj ixrlaIK mk;ska ixfYdaOkh úh' tu`.ska iajNdúl rlaIs; yd

wNhN+ñ  msysgqúug bvie,iSu o ta yd iïnkaO lghq;= ms<sn|j ls%hd;aulùug o

bv i,id we;'

.=rejrhd úiska YS% ,xldfõ  we;s fjkia j¾.j, iajdNdúl rlaIs; ,ehsia;=jla yd

WodyrK ,ndosh hq;= h'
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ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0ksmqK;dj 12'1'0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul
   úYaf,aIKhl fhfohs

ksmqK;d uÜgu 12'1'6 (ksmqK;d uÜgu 12'1'6 (ksmqK;d uÜgu 12'1'6 (ksmqK;d uÜgu 12'1'6 (ksmqK;d uÜgu 12'1'6 (   mßir ydhkhg ;=vq fok idOl md,kh lsÍu ;=<ska
   mßirfha .=Kd;aul nj /l .ekSug odhl fjhs'

ld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdjld,Éfþo ixLHdj (   03(   03(   03(   03(   03

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, ((((( fuu ls%hdldrlu wjidkfha § YsIHhd ( ( ( ( (

• mßir ¥IKh hk ixl,amh úia;r lrhs'

• mi" c,h yd jd;fha ¥Il j.=.; lr" tajdfha m%Njhka olajhs'

• jd;h" c,h yd mi ¥IKhùfuka we;sjk n,mEï úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• udkj YsIagdpdr ls%hdj,sh Tiafia ñksia ls%hdldrlïj,ska mßirh flfrys we;s

n,mEu úoyd oelaùu i|yd jHdmD;s jev-,sms " cdhdrEm" fmdaiagr tl;= lsÍu yd

bÈßm;a lsÍu'

• m%dfoaYShj we;s ydhkhg ,lajQ mßirhl ;;a;ajh Wiia lsÍug jev igykla

ixúOdkh lsÍu yd iyNd.sùu'

• iqÿiq rEmigyka Ndú;fhka mßir ydhkhg ;=vq fok idOl úia;r lrhs'

úIh lreKq meyeÈ,s lr§ug w;aje,la (-

• mßir ¥IKh hk ixl,amh y÷kajd §u; øjH yd Yla;sh  ydksodhl úh yels

m%udKj,ska hï mßirhl ;sîu  mßir ¥IKh f,i y÷kajhs'

• mßir ¥IKh w¾: oelaùu

mßirhg" tys fjfik Ôùkag yd mqoa.,hkag ydksodhl m%udKj,ska yd

ydksodhl úh yels ld, mrdihla ;=< Yla;sh yd øjH  mßirhg ksoyia ùu'

• mßir ¥IKh mßirfha iEu wxYhla flfrysu n,mdhs' ñksid úiska idok ,o

yd iajNdúl mßir moaO;s" Ôj yd wÔj ix>gl

• jdhq ¥IKh

fi!LHhg ydksodhl yd mßirhg wys;lr  n,mEï we;slrk yd iajdNdúl"

ls%hdldß;ajfha iu;=,s;;djhg " ndOd lrk m%udKj,ska øjH yd Yla;sh ksoyia

ùu ksid  jd;fha ;;a;ajh msßySu ùu jdhq ¥IKhhs'

• my; jdhq ¥Ilj, m%Odk m%Nj olajkak'

i,am¾ vfhdlaihsâ " khsg%cka Tlaihsâ" ldnka fudfkdlaihsâ" yhsfv%dldnka"

wxY=uh øjH" laf,dafrd*a¨frdaldnka" ldnka vfhdlaihsâ" ´fidaka
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jdhq ¥Il lSmhl wys;lr n,mEï

      jdhq ¥Ilh n,mEï

ldnkafudfkdlaihsâ reêrfha Tlaiscka mßjyk Odß;dj wvqùu"

W;af;ack ixcdkkh ÿn, lsÍu" m%;Sl fiñka

isÿùu" oDIaÀhg ndOdlsÍu" ksÈu; we;sùu" fmaYS

iudfhdackh wvqùu" Tlaldrh" È.= ld,hla " by<

idkaøKhl ldnkafudfkdlaihsâj,g ksrdjrKh

ùfuka urKh mjd we;súh yelsh'

i,a*¾ vfhdlaihsâ W.%" ksoka.; weÿu" fn%dkalhsáia" tñ*SiSud"

(Emphysema), fmky¿ ms<sld yd hï iïnkaOhla

;sîu" wï, jeis we;sùu - .=rejrhd úiska  wï,

jeisj, n,mEu meyeÈ,s l< hq;= h'

khsg%ckaa Tlaihsv i,a*¾vfhdlaihsâj,g iudk m%;sM, we;sùu' Bg

wu;rj reêrfha Tlaiscka mßjyk Odß;dj wvqùu

yd W.% mqmamqiSh fYda:h' ^Pulmonary oedema&

;;a;ajh' Wod- fmky¿  ;=< ;r, tla /iaùu'

photochemical  smog ^m%Ndridhksl OQñldj&

we;sùu' .=rejrhd úiska m%Ndridhksl OQñldj,

n,mEu úia;r l< hq;= h'

yhsfv%dldnka m%Ndridhksl OQñld we;s lsÍu" weiaj,

Woa§mH;djh" ksÈu;" iuyrla ms<sld ldrl úh

yels h' iuyrla fmky¿j, frda. we;sl< yels

h'

laf,dafrd*af,dfrdldnka fmd<j uÜgfï È ydksodhl ke;' kuq;a

jdhqf.da,fha § ´fidaka ia;rhg ydkslrh'

.=rejrhd úiska ´fidaka ia;rhg ydksùfuka jk

n,mEï úia;r l< hq;= h'

w;sßla; ldnkavfhdlaihsâ yß;d.dr wdprKh yd ñys;,h WKqiqïùu"

.=rejrhd úiska ñys;,h WKqiqï ùfï n,mEu

úia;r l< hq;= h'
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´fidaka i;=kag yd Yajik frda.j,ska mSvd ú¢k

mqoa.,hkag ydkslrh'  leiai" yqiau ysrùu"

fmky¿ ls%hdldß;ajhg ydksùu" ksõfudakshdjg

we;s m%;sYla;sh  yskùu" weÿu W.%ùu'

wxY=uh øjH Yajik frda. ^weÿu&" iuyrla ms<sld ldrl úh

yels h' mDÓúh lrd m;s;jk iQ¾h úlsrK lmd

yeÍu'

c, ¥Il yd  tajdfha m%Nj yd n,mEï

khsfÜ%g yd fmdaiafmag

jHdêckl Ôùka

f;,a

ner f,day ( Bhï ^Pb& riÈh" leâñhï" wd¾iksla " m,sfndaO kdYl"

ffcj ydhkh fkdjk øjH ^fmd,s;Ska&

• .=rejrhd úiska by; øjHj, m%Nj yd tajdfha n,mEu úia;r l< hq;= h'

mfia ¥Il" tajdfha m%Nj yd n,mEï

lDñkdYl

laf,daßkSlD; yhsfv%dldnka ( DDT,Aldrin , Endrin wdÈh&

nyq laf,daßkSlD; nhs*Skhs,a

ner f,day ^ Pd, Hg, Cd" As &

úlsrKYS,s øjH

fmd,s;ska yd ma,diaála

•  .=rejrhd úiska by; ¥Ilj, n,mEï úia;r l< hq;= h'
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ksmqK;dj 12''0ksmqK;dj 12''0ksmqK;dj 12''0ksmqK;dj 12''0ksmqK;dj 12''0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul
úYaf,aIKhl fhfohs'

ksmqK;d uÜgu 12'1'7 (ksmqK;d uÜgu 12'1'7 (ksmqK;d uÜgu 12'1'7 (ksmqK;d uÜgu 12'1'7 (ksmqK;d uÜgu 12'1'7 ( f.da,Sh mdßißl .eg¨ ms<sn| oekqu hdj;ald,Sk lr .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0505050505

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((   fuu ls%hdldrlu wjidkfha § YsIHhd ( ( ( ( (

• f.da,Sh mdßißl .eg¨ ,ehsia;= .; lrhs'

• ñys;,h WKqiqïùu" ´fidaka ia;rh ydhkh ùu" wï, jeis i|yd odhl jk

idOl o" tajdfha n,mEï o úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• jHdmD;s jev

f.da,Sh uÜgfï mdßißl .eg¨ ms<sn| bÈßm;a lsÍula lrkak' nyq udOH

wdY%fhka l< yels kï jvd;a iqÿiq h'

úIh lreKq meyeÈ,s lr§ug w;aje,la (-

f.da,Sh mdrsirsl .eg,q

• ñys;,h WKqiqïùu - jdhqf.da,fha idudkH WIaK;ajh by< hñka mj;S'

• odhljk idOl - yß;d.dr wdprKh" jdhqf.da,fha we;s CO
2
 " khsg%cka j,

Tlaihsv" óf;ka " c, jdIam yd ´fidaka mdÓúh u;g m;s;jk úlsrKj,ska

fldgila kej; wjldYhg mrdj¾;khùu j<lajhs' m%Odk yß;d.dr jdhqj

ldnkavfhdlaihsâ fõ'

• ñys;,h WKqiqï ùfï n,mEï (-

• id.rfha c, mßudj by<hdu ksid uqyqÿ uÜgu l%ufhka  by< hdu'

• È.= ld,Skj WIaK;ajh by<hdfuka .a,eishr yd O%eùh  ysu wdjrK

Èhùu ksid  uqyqÿ uÜgu  by< hhs'

• jdhqf.da,Sh m%jdy" iq<x rgd" foaY.=Ksl idOl fjkiaùu yd j¾Idm;k

rgd fjkiaúh yels h'

• lDIsld¾ñl ksIamdok flfrys n,mEu" jDlaI,;d j, ixhq;sh yd

jHdma;sh fjkiaúh yels h' jkdka;r" ;Kìï yd ldka;drj, iSudjka

fjkiaùu'

• ksh`. ;;a;aj jeäùu" jdßud¾. i|yd b,a¨u jeäùu'

• c, .e,Sï jeäùu ksid jdiia:dk wysñùu" we;eï úfYaI kIagùu

isÿúh yels h'

• le,E .sks we;sùu jeäùu u`.ska jDlaI,;d rgdjka fjkiaùu'

• c, m%idrKh ksid fjr< Ldokh ùu yd fjr<dYS%; ëjr l¾udka;hg

ndOdùu'
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• ñksia .ykh yd fi!LHh flfrys WIaK;ajh ksid we;sjk frda. u.ska

n,mEï  we;sùu'

• ixl%uKh ksid ksj¾;k l,dmSh frda. fi!uH l,dmsl m%foaYj,g

me;sÍu'

• ´fidaka ia;rh ydhkh

wmßj¾;S ´fidaka ia;rh ld¾hlaIu wdjrKhla f,i ysref.ka msgjk

mdrcïnq, úlsrK mDÓúh u; m;s;ùu wdjrKh lrhs'  th  mDÓúfha   Ôjh /l

.ekSug jeo.;a odhl;ajhla imhhs'

odhljk idOl - laf,darda*af,dafrdldnka ixfhda. uqod yeÍu

• ´fidaka ia;rh ydksùfï n,mEï

- wefia iqo we;sùu yd p¾u ms<sld we;sùu by< hdu ^mdrcïnq,  lsrK

úlD;s ldrlhls'&

- m%NdixYaf,aIKhg ndOdùu ksid j.djkays M,odj wvqùu

- ldka;drlrKh

^odhljk idOl yd n,mEï úia;r lrkak&

• wï, jeis

^odhljk idOl úia;r lrkak&

- f,day u<lv lEu

- ysß.,a $f.dvke.s,s Ldokh ùu

- Ydl u.ska ner f,day wjfYdaIKh jeäùu"

  khsá%ldrl mdxY= ðùka wvqùu'

m;% lymeye;sùu$ ms<siaiSu ksid m%NdixYaf,aIKh wvqùu"

pH w.h wvqùu ksid c,c Ôùka f.a nyq,;djh wvqùu"

mfia ire nj wvqùu'



219

2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 12''0ksmqK;dj 12''0ksmqK;dj 12''0ksmqK;dj 12''0ksmqK;dj 12''0 ((((( Ôùka yd mßirh w;r wka;¾ iïnkaO;d ms<sn| Ôj úoHd;aul

úYaf,aIKhl fhfohs'

ksmqK;d uÜgu 12'1'8 (ksmqK;d uÜgu 12'1'8 (ksmqK;d uÜgu 12'1'8 (ksmqK;d uÜgu 12'1'8 (ksmqK;d uÜgu 12'1'8 ( mßir ixrlaIKh yd iïnkaO úêúOdk yd iïuq;s ms<sn|

i;su;a fjñka mdßißl iïm;a ;sridr f,i Ndú;h i|yd

fhduqfjhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0303030303

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

   fuu ls%hdldrlu wjidkfha § YsIHhd ( ( ( ( (

• f.da,Sh  .súiqï  " cd;sl kS;s moaO;s ms<sn| oekqu yd wjfndaOh úoyd olajhs'

• iïm;a ;sridr Ndú;fhys we;s jeo.;alu idlÉPd lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• iqÿiq m%ldYk Ndú;lr YsIHhd ixrlaIKfhys we;s jeo.;alu ms<sn|j lshùu

i|yd Èß .kajkak'

• mdßißl iïm;a ,ehsia;= .; lsÍug fhduq lrkak'

• mdßißl iïm;aj, ;sridr Ndú;h biau;= lr idlÉPd lrkak'

úIh lreKq meyeÈ,s lr§ug w;aje,la (-

• mßir ixrlaIKh i|yd odhljk m%Odk iïuq;s" ikaOdk yd md¾,sfïka;= wK

mk;a

• Basel  iïuq;sh

wk;=reodhl wmøjH foaYiSudjka  w;r mßjykh yd neyer lsÍu" md,kh

lsÍu'  úI iys;" msmsfrkiq¨" úLdol  yd frda. ldrl wmøjH ksmoùu yd

l<ukdlrKfha § we;sjk wys;lr n,mEïj,ska udkj fi!LHh yd mßirh

wdrlaId lsÍu fuys wruqKq fõ'

• Marpol  iïuq;sh (-

keõ u.ska isÿjk ¥IKh je<elaùfï cd;Hka;r iïuq;sh

• Montreal  ikaOdkh ^1987& ( ´fidaka ia;rh ydhkh lrk ix>gl ms<sn|j we;s

ikaOdkhls' .=rejrhd úiska Montreal ikaOdkh  ms<sn|j úia;r l< hq;= h'

• Kyoto  ikaOdkh

tlai;a cd;Skaf.a  foaY.=Ksl fjkiaùfï ms<sn|  mdoljHqy iïuq;sh yd ne÷Kq

wka;¾ cd;sl tl`.;djls'  fuys m%Odk ,laIKh jkqfha  yß;d.dr jdhq

msglsÍu wvq lsÍu i|yd ld¾ñl rgj,a 37 la yd hqfrdamd ix.ufha  rgj,aj,g

iSudldß b,lal we;s lsÍuhs'

1990 jif¾ ;snQ uÜgfuka  5] l m%udKhla  ^2008-2012& mia wjqreÿ ld,h ;=<

wvqúh hq;= h'
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• cd;sl mdßirsl mk; -

fuu mk;g wkqj uOHu mßir wêldßh 1980 È msysgqjk ,§' fuu wêldßhg

mdßißl n,m;% ksl=;a lsÍu' ixj¾Ok jHdmD;sj, mdßißl n,mEu ;lafiare

lsÍu ^ we.hSï mámdá u`.ska & yd iïnkaO mq¿,a n,;, we;'

• mdßißl iïm;a ;sridr f,i Ndú; lsÍfï wjYH;dj

iajdNdúl iïm;a" tÈfkod Ôú;h yd wd¾Ól ixj¾Okh i|yd wjYH øjH yd

Yla;Skaj, iajNdúl m%Nj fõ'

• iajNdúl iïm;a (-

• Ôù fyda wÔù

• mqk¾ckkh l<yels yd mqk¾ckkh l< fkdyels

• m%;splS%lrKh l<yels yd fkdyels

• oykhjk fyda oykhfkdjk

f,i j¾. l< yels h' by; j¾. i|yd WodyrK ,ndfokak'

• iajdNdúl iïm;a iSudiys;j Ndú; l< hq;=h' WodyrK iys;j iajNdúl iïm;aj,

wê mdßfNdackfhys n,mEï olajkak'

• iajdNdúl iïm;aj, wúêu;a Ndú;h wju lrk wdldrh úia;r lrkak'

• ;sridr Ndú;h" ;sridr ixj¾Okh" tajdfha w¾:h" jeo.;alu yd WodyrK idlÉPd

l< hq;= h'
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tallh 13 - CIqø Ôj úoHdj

ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0 ((((( CIqø cSúkaf.a úúO;ajh" ls%hdldÍ;ajh yd n,mEï udkj

 ls%hdldrlïj, id¾:l;ajh i|yd fhdod .kshs'

ksmqK;d uÜgu 13'1'1 (ksmqK;d uÜgu 13'1'1 (ksmqK;d uÜgu 13'1'1 (ksmqK;d uÜgu 13'1'1 (ksmqK;d uÜgu 13'1'1 ( CIqø Ôùkaf.a úúO;ajh yd iajNdjh ms<sn| .fõIKfhys

  fhfohs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0707070707

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• CIqø Ôù f,dalfha iajNdjh úia;r lrhs'

• CIqø Ôùkaf.a j¾.SlrK úúO;ajh úia;r lrhs'

• CIqø ðùkaf.a fmdaIK yd ldhl¾ñl hdka;%Kh úia;r lrhs'

• CIqø Ôùkaf.a rEmSh yd m%ckk ,CIK úia;r lrhs'

• m%Odk rEmSh wdldr y\qkd .ekSu i|yd úoHd.dr mÍlaIK mj;ajhs'

• ir, fmdaIH udOH (NA/PDA) idod" fhda.Ü$rd idïm,hlska wduq;=,kh lr" tys

wvx.= nelaàßhd j¾K .kajhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• kso¾Yl" lod yd rEm igyka isiqkag ,ndfokak'

• uqøs; fyda úoaHq;a udOH weiqfrka nelaàÍhd" jhsri yd È,Sr iïnkaO uQ,dY%

imhkak'

• by; CIqøcSùka j¾. ;=k iïnkaOj Tjqkaf.a fmdÿ ,dlaIKsl ,laIK f.dkq

lsÍug isiqkag Wmfoia fokak'

• lKavdhï bÈßm;a  lsÍulg isiqka iqodkï lrkak' 

 • wod, úIh ikaOdrh iïmQ¾K lsÍug i|yd úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (

• CIqø ðù úoHdj hkq mshú weiska meyeÈ<sj ksÍlaIKh l< fkdyels Ôùka

ms<sn|j wOHhkhls'

• CIqø Ôùkag

- nelaàßhd ^ihfkdanelaàÍhd we;=¿j&

- jhsri

- È,Sr

- fm%dfgdfidajd

- iQ;s%ldldr w,af.a yd tal ffi,sl w,af.a wh;a fõ'
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• CIqø Ôùka idudkHfhka 0'1 mm g jvd l=vd jk w;r mshú weig fkdfmfka'

   CIqø ðùka uksk tall kï

uhsfl%dógrh = 10-6

kefkda ógrh = (1  =10-6 m iy 1nm = 10-9m)

ksoiqka (

nelaàßhd = 0.25 - 5

ihfkdnelaàÍhd = 1.0

hSiaÜ = 5.0 -10.0

iQ;s%lduh È,Sr = 5

jhsri = 20 - 300 nm

• CIqø Ôùka úúOdldr mßirj, olakg ,efnk w;r i;=ka fyda Ydl fuka fkdj

ffcjf.da,fha yeu ia:dkhlu olakg ,efí' Tjqka mfiys" jd;fhys yd c,fhys

o" 6 km la muK f;la by< jdhqf.da,fhys o olakg ,efí' ;jo Ydlj,;a

i;=kaf.a;a ñksidf.a;a foay u;=msgo" ñksidf.a yd i;=kaf.a fu!;% ,sx.sl" Yajik

yd wdydr ud¾.j, o olakg ,efí'  WKq Èh W,am;a " ̈ Kq f,ajd" wêl wï, iys;

mßirj,o" fmÜr,a" N+ñf;,a" ãi,a jeks yhsfv%dldnk  iys; mßir wka;j, o

Tjqka olakg ,efí'

• CIqø Ôùka úúOdldr fmdaIK l%u fmkajhs' ksoiqka - Tjqka w;r fmdaIK l%u

i;rla olakg ,efí' fuu fmdaIK l%u tajdfha ldnka yd Yla;s m%Njh u; mokï

fõ'

        fmdaIK l%u Yla;s m%Njh ldnka m%Njh ksoiqk

1' ridhk - iajhx fmdaIl wldnksl CO
2

Nitrobacter

ridhksl øjH Nitrosomonas

2' ridhk - úIufmdaIl ldnksl ldnksl C fndfyda nelaáÍhd

ridhksl È,Sr" fm%dfgd

øjH fidajd

3' m%NdxiajhxfmdaIl wdf,dalh CO
2

  ihfkdnelaàÍhd

 oï i,am¾ nelaàßh"

     yß; i,am¾

nelaàßhd

4' m%NdúIufmdaIl wdf,dalh ldnksl C      oï fkdjk

  i,a*¾ nelaàßhd



223

2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

• CIqøÔùka Tlaiscka flfrys olajk iïnkaO;djhkays úúO;ajhla fmkajhs'

ksoiqka - Tlaiscka flfrys olajk iïnkaO;dj wkqj CIqø Ôùkaf.a ldhsl

úoHd;aul ldKav y;rla y÷kdf.k we;'

a) iajdhq CIqø Ôùka - Acetobacter

b) ffjl,amsl ks¾jdhq CIqø Ôùka - Saccharomyces

c) wksjd¾h ks¾jdhq CIqø Ôùka - Clostridium

d) CIqøjd;ldó CIqø Ôùka - Lactobacillus

• iuyr CIqø Ôùka yg wKql khsg%rcka  ;srl< yels fõ' khsg%cka ;srlsÍu iïnkaOj

o Tjqka úúO;ajhla fmkajhs'

Wod (

iuyrla CIqøÔùkag fjk;a Ôùka iu`. iyÔú iïnkaO;d f.dvke`.Su u.ska N
2

;sr l< yels h' Wod( Rhizobium yd rks, Ydl uq,a" iuyrla laIqø ðùka ksoyia ðùka

f,i N
2
 ;sr lrhs' Wod( Azotobacter

• CIqøÔùkaf.a j¾Ol yd m%ckl fõ.h wêlh' m%udKfhka l=vd ùu fya;=fjka

Tjqka by< mDIaÀh j¾.M,$ mßud wkqmd;hla fmkajhs' ñka woyia lrkafka

mßirh fj;ska fmdaIH øjH wjfYdaIKh i|yd úYd, j¾.M,hla we;s njhs'

fhda.H mßirhl § fmdaIH øjH we;=<g .,d tau;a" wm øjH msg;g .,d hdu;a

fõ.j;a fõ' fuu ksid Tjqkaf.a mßjD;a;Sh fõ.h wêl fõ' ;jo ckk ld,h

^.ykh - fo.=K ùug .; jk ld,h& wvqfõ'

Ôúhd ckk ld,h ^ meh j,ska&

E - Coli 0.35

Clostridium botulinum 0'58

Anabaena cylindrica 10.6

Acantha amoeba 11

Saccharomyces cerevisiae 2

• nelaàßhdjkaf.a úúO rEmSh wdldr yd ieliS we;s wdldr

- nelaàßhdjkaf.a lemS fmfkk jHqyd;aul ,laIKh kï Tjqkaf.a yevhhs'

- uQ,sl yev wdldr ;=kla we;'

• oKavdldr

• f.da,dldr

• i¾ms,dldr

- oKavdldr ffi, neis,i f,io

- f.da,dldr ffi, fldlhs f,i o

- i¾ms,dldr  ffi, iamsß¨ï f,i o ye¢kafõ'
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• f.da,dldr nelaàÍhd ffi, ieliS we;s úúO iajrEm

- fldl=i

- ämaf,da fldl=i

- iafg%mafgd fldl=i

- iage*hsf,d fldl=i

- p;=Ialh

- idisfka

• oKavdldr nelaàÍhd ffi, ieliS we;s úúO iajrEm

- ämaf,da neis,i

- iafg%mafgd ""

• i¾ms,dldr nelaàßhd ffi, ieliS we;s úúO iajrEm

- úíßfhda'

- iamaß¨ï

- iamhsfrdlSg

ihfkdnelaàÍhd

•   f;;ukh rod mj;sk mDIaGj, " úfYaIfhkau jeisls,sj, lmrdre l< ì;a;sj,"

isfuka;s f.ìïj, iy mfiys olakg ,efnk ks,ajka fld< meye;s  m%foaY

fndfydauhl ihfkdnelaàÍhd úfYaI we;s neõ myod fokak'

• mfiys o ñßÈh yd uqyqÿ mßirj,o ihfkdanelaàßhd úYd, jYfhka me;sr we;'

we;eï ihfkdanelaàßhd WKqÈh W,am;a j,o jefvk w;r tajd ;dmldó ̂ thermophilic&

fõ'

• we;uqka  È,Sr ^,hslk& yd Wiia Ydl wdYs%;jo jefâ'

• yevh yd iajrEmh w;ska ihfkdnelaàÍhd úYd, úúO;ajhla fmkajhs' tajd tal

ffi,sl iajrEmfha isg È.=" nyq ffi,Sh iajrEmh olajd úúO fõ'

• fïjdfha lIsldOr ffi, ke;s w;r iq;S%lduh úfYaI úi¾mK p,k fmkakqï

lrhs'

• we;eï ihfkdnelaàÍhdj, fyfgfrdisiag u.ska isÿ lrk ls%hdj,s yd lD;H

ms<sn|j úia;r lrkak' ;jo ksh`.hg;a wêl WIaK;ajhg;a m%;sfrdaê jQ >k ì;a;s

iys; m%;sfrdaOl îcdKq jk talhsfkgj, ^akinete& lD;Ho úia;r lrkak'

• ir, ffi, úNdckh u.ska yd lv lv ùfuka w,sx.slj muKla m%ckkh isÿfõ'
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jhsri jHqyh

- jhsri m%dla kHIaál fyda iqkHIaál fyda fkdjk w;r tajd lsisÿ ffi,Sh

ixúOdkhla fmkakqï fkdlrhs'

- m%udKfhka 20nm - 300nm olajd úúO jk w;r jhsri oel .; yels jkafka

bf,lafg%dak wKaùlaIhka Ndú;fhka muKs'

- jhsri kshqlaf,hsla wï,h iys; uOH l=yrhlska o  ta jgd jQ fm%daàkuh wdjrKhla

jk lemaisvh ̂ Capsid & lska o iukaú; fõ' lemaisvh" lemafidñhr kï jQ fm%daàk

wKq ksYaÑ; m%udKhlska ie§ we;'

- jhsri j¾.h wkqj DNA fyda RNA wvx.= fõ'

- Ydl wdidokh lrkakdjQ fndfydauhla  jhsri RNA  iys; fõ' b;du iSó;

ixLHdjl DNA  o wvx.=h i;a;aj jhsrij,  DNA ̂ y¾msia  isïmaf,laia& fyda RNA

^bka*a¨fjkaid" c,NS;sld jhsrih" frÜfrd ffjri - HIV) o wvx.= h' nelaaàÍhd

wdidokh lrkakd jq jhsri ;=< DNA  fyda RNA   wvx.= h'

- jhsrij, fm%daàk fldmqj Tjqkg ,dlaIKsl iuñ;shla ,nd foa' fuh mokï

lrf.k jhsri j,g rEmSh mokï folla y÷kdf.k we;' tajd kï"

•  Icosahedral

•  Helical

- iuyr jhsri fmd,sfmdiafmd,smsv wdjrKhlska wdjrKh ù we;' Wod(-

frÜfg%d jhsri - fudjqka ;=, reverse transcriptase kï jQ tkaihsuh we;'  tu.ska

RNA - DNA  njg msgm;a l< yel'  Wod - HIV

- Odrl ffi,h ;=<g jhsri we;=¿ ùfuka miq wdjrKh .e,ú f.dia ffi,h ;=,g

ksoyia flfrk tkaihsu tlla fyda lsysmhla jhsri lemaisv ;=, wvx.=h' jvd;a

iq,N  jkafka fmd,suf¾ia tkaihsuhhs' fuh jhsriaj,  kshqlaf,hsla wï, nyq

.=Kkh i|yd Woõ fõ'

- úúO ,smsv ixrpl .Kkdjlau jhsri ;=< wvx.= h' ksoiqka ;  fmdiafmd,smsv"

.a,hsfld,smsv yd fïo wï,

- iuyr jhsri wdjrK  .a,hsfldfm%daàkj,ska iEÿkq lKagl iys; h'

jhsrij, iajNdjh

- jhsri wksjd¾h mrfmdaIs;hka fõ' Tjqkag Ôj;aùu yd m%ckkh isÿ l, yelafla

mßjD;s; Odrl ffi,fha fm%daàk ixYaf,aIKh yd Yla;s ckl moaO;s Ndú;hg

.ekSfuka muKls'

- Tjqka iajNdjfha b;d mq¿,a f,i jHdma;j we;s  w;r" wfkl=;a CIqø Ôùka wdidokh

lsÍug o Tjqkg yelshdjla we;'
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- Tjqka wksjd¾h mrfmdaIs;hka jk neúka j.d l, yelafla iÔù ffi, ;=,

muKls'

ksoiqka - l=l=,a l,,h

- iuyrla  jhsri yg ixlS¾K jHqy we;'

ksoiqka - nelaàÍhd NlaIl jhsri

- jhsrij, m%ckkh

nelaàßhd NlaIl jhsrihl ðjk pl%h

- Ydl yd i;a;aj jhsri j, Ôjk pl% tl iudkh'

Ydl u;=msg ;=jd, fyda Ydl hqI u; fmdaIKh jk lDóka ud¾.fhka Ydl ffi,

;=,g jhsri we;=¿ fõ'

ms%fhdak

ms%fhdakj, iajNdjh

• ms%fhdak fm%daàkuh  wdidol wxY=fõ'

• jhsrij,g jvd l=vdh

• kshqlaf,hsla wï, fkdue;sj fudjqkag mej;Sug yd nyq.=Kkh ùug yelsh' Tjqka

ms%fhdak fm%daàk ie§ug Woõjk CIsrmdhs cdkj, Woõfjka nyq .=Kkh fõ'

• CIsrmdhska yd mCISkag iEfok udrdka;sl fud<fha  l%ufhka  mrsydkshg fhduqjQ

(degenerative) frda. ;;a;ajhlg fuh n,mdk nj y÷kdf.k we;'

• wdidÈ; fud<h iafmdkaðuh iajrEmhla .kakd w;r isÿre iys; fõ' (Transmissible

Spongiform Encephalopathies)

ksoiqka - ñksidf.a Creutzfeldt Jakob ^CJO &"  .jhkaf.a Wu;= .j frda.h"

• fuu frda. iuyrla - .jhkaf.ka ñksidg iïfm%aIKh úh yel' ñksidf.ka

ñksidg iïfm%aIKh ùu mgl yd wjhj noaO lsÍfï § o  wdidÈ; reêrh mdrú,hkh

lsÍfï § o  isÿúh yels h'

È,Sr

• È,Sr i;= ,laIK    ^3 jk tallh n,kak&

• È,Sr j¾.SlrKh

• f;;a ldnksl øjH" mdka " iï"  Èrdm;ajk t<j¿ wdÈh u; jefvk mqia j¾. È,Sr

nj meyeÈ,s lrkak'

• È,Sr mDÓúh u; isák m%Odk úfhdaclhka fõ' fndfydauhla È,Sr uDf;damÔùka

(Saprotrophes& jk w;r" ldnksl øjH úfhdackfhka Tjqka fmdaIKh ,nd.kS'

• iuyrla È,Sr iÔù Ydl yd i;=ka wdidokh lrñka frda.  we;s lrhs'

• È,Srj, idudkH ,laIK meyeÈ,s lrkak'

− m%NdixYaaf,aIl fkdjk" p,kh fkdjk hqleßfhdagdjka fõ'

− w;= fnÿkq ishqï kd,ldr È,Sr iQ;S%ld kï kQ,a f.dkaklska ffi, foayh iukaú;

fõ' fuu È,Sr iQ;s%ld tlaj .;a l, uhsiS,shu fyj;a È,Sr cd,h f,i y÷kajk

jHqyh idohs' È,Sr iQ;S%ld idjdr (Septate& fyda ksrdjdr (aseptate& fyda fõ'

�

}
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- iuyrla  tal ffi,sl fõ - (Saccaharomyces&

- oeä ffi, ì;a;sh lhsàka j,ska ie§ we;'

• úIu fmdaIS" wjfYdaIl" fmdaIKh - foayhg msg;ska jk fmdaIl øjH  fl,skau

wjfYdaIKh lr .kq ,nkafka È,Sr u.ska ksmofjk nysia#ffi,Sh tkaihsu u`.ska

tajd ÔrKh l, miqjh'

• È,Sr uDf;damÔù " mrfmdaIS fyda wfkdkHdOdrh ^,hslk yd È,SrluQ,& fõ'

• ixÑ; wdydrh msIagh fkdj .a,hsfldackah'

• m%ckkh îcdKq u.sks'

• È,Sr j¾.SlrKh i|yd my; lreKq uQ,sl jYfhka mokï jk neõ meyeÈ,s lrkak'

1' ,sx.sl m%ckkfha ,laIK" ,sx.sl îcdKq" îcdKqlr yd w,sx.sl m%ckkh

2' j¾Ol È,Sr cd,fha rEmSh ,laIK

Mucor, Aspergillus, Penicillium, Allomyces, Rhizopus, Saccharomyces yd Agaricus

my; ldKavj,g wh;a h'

lsá%äfhduhsfldagd jxYh - Allomyces

ihsf.duhsfldagd jxYh- Mucor, Rhizopus

weiaflduhsfldagd jxYh - Saccharomyces, Asperigillus, Penicillium

neisäfhduhsfldagd  jxYh- Agaricus

• laIqøÔùka wOHhkh lsÍu$ frdamKh lsÍu

• wOHhkh i|yd laIqøÔùka mÍlaIKd.drfha j.d l< hq;= jkafka ukaoehs hkak

meyeÈ,s lrkak' lafIa;%fha mia ksheÈhla ksÍlaIKh lsÍfuka mfiys laIqøÔùka

wOHhkh l< fkdyels h' ksheÈh f.keú;a m<uq j frdamK udOHj, (Culture

media) j.d lsÍu wjYH fõ'

• laIqøÔùka j¾Okhg wjYH fmdaIl" frdamK udOHj, wvx.= fõ' fmdaIH ta.d¾ yd

w¾;dm,a fvlaiafg%dia ta.d¾" ms<sfj,ska nelaàßhd yd È,Sr j.d lsÍug idudkHfhka

Ndú; flfrk udOH folls'

fmdaIH ta.d¾ w¾;dm,a fvlaiafg%dia ta.d¾

fmmafgdaka 10g w¾;dm,a 200g

udxY ksiaydrlh 10g .a¨fldaia 20g

^yrla uia&

fidaähï laf,darhsâ  5g ta.d¾ 15g

ta.d¾ 15g

wdi%e; c,h 1000ml wdi%e; c,h 1000 ml

wjidk pH 7.2 wjidkpH 5.6

• laIqøÔj úoHd;aul lghq;=j, § Ndú;hg .efkk ish¨ u ùÿre NdKav" frdamK

udOH iy øj fmdaIH ødjK   ish,a, ÔjdKqyrKh l< hq;= fõ'
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• úúO wjia:dj, § øjH ÔjdKqyrKfha § yd laIqøðùka md,kh lsÍfï § Ndú;

flfrk m%Odk l%u yd l%u Ys,am;a tajdfha m%dfhda.sl fh§ï yd uQ,O¾u;a meyeÈ,s

lrkak'

• f;;a ;dmh

• cSjdKqyrKh

• mSvkh hgf;a yqud,h j'w`.$rd' 15" 121 0C ñ' 15 la

• mSvk;dmlhla $mSvk W`ÿkla Ndú;h

• frdamK udOH

• meiagÍlrKh

• wê WIaK;aj flá ld, l%uh - 161 0F (71.7 oC) ;;a;amr 15 la

• wvq WIaK;aj r|jd .ekSfï l%uh - 145 0F (62.8 oC) ñks;a;= 30 la

Wod - lsß" jhska" ìh¾

• kegùu ^100 oC& iq¿ Y,Hl¾u i|yd Ndú; jk WmlrK" ie; (Scalpels)

ùÿre wOYap¾óh isßkac¾ (hypodermic syringes)

• úh<s ;dmh

• WIaK jdhq Wÿk" meh 1- 2 la 1600C hgf;a " ùÿre NdKav " fmÜß §is"

msfmÜgq

• újD; oe,a,la ;=<" wdl%uK mqvqj oe,aùu'

• fmÍu

• ;dmwia:dhs øj yd c,h fï l%ufhka ÔjdKqyrKh flf¾'

• mg, fmryka  ^0.45

µ

m) ;rfï fmryka

m%dfhda.sl mÍlaIK

• úúO laIqøÔù wdldr y÷kd .ekSu" nelaàÍhd yd È,Sr ksÍlaIKh

• ir, frdamK udOHhla ms<sfh, lsÍu  ^fmdaIH ta.d¾& yd rd$fhda.Ü

idïm,hlska wdl%uKh lsÍu

• ir, j¾Kl Ndú;fhka fhda.Ü fyda rdj, isák nelaàÍhd j¾K .ekaùu
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ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0 ((((( CIqø ðúkaf.a úúO;ajh" ls%hdldÍ;ajh yd n,mEï udkj

 ls%hdldrlïj, id¾:l;ajh i|yd fhdod .kshs'

ksmqK;d uÜgu 13'1'2 (ksmqK;d uÜgu 13'1'2 (ksmqK;d uÜgu 13'1'2 (ksmqK;d uÜgu 13'1'2 (ksmqK;d uÜgu 13'1'2 ( wdidol frda.j,g wod< ixl,am yd uQ,O¾u ms<sn| .fõIKh

lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

• frda. j,g wod< ixl,am meyeÈ,s lrhs'

• frda.hla we;slsÍfï ,d jHdêcklhd i;= ,laIK úia;r lrhs'

• m%pKav;d idOl meyeÈ,s lrhs'

• jHdêcklhka ñksia isrerg we;=¿jk m%fõY ud¾. i|yka lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• wdfrda.HYd,d n,Odßkaf.a Woõ ,ndf.k frda. ms<sn| iólaIKhla lsÍug

isiqkag mjikak'

• wdidol yd wdidol  fkdjk frda. ,ehsia;= .; lsÍug isiqkag Woõ lrkak'

• wdidol frda. ms<sn| jeo.;a lreKq Wmqgd .ekSulg isiqkag myiqlï imhkak'

• jeo.;a lreKq biau;= jk fia fhda.H mßÈ  úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,

• CIqøÔùka iy frda.

 • wdidol frda.hla hkq foayfha we;sjk jHqySh fyda ldhl¾ñh wdndOhlajk

w;r tys m%;sM,hla f,i frda. ,laIK keue;s oel y÷kd.; yels i<l=Kqq

j¾Okh fõ'

• CIqøðù frda. iEu w;skau úIucd;Sh fõ' tajd foayfha we;s ´kEu wjhjhlg

n,mEï we;slrk w;r fï ksid úúO frda. ,laIK .Kkdjla we;s lrhs' fï

ksid tajd iudk jkafka tajdfha fmdÿ fya;=j jk jHdêckl CIqøÔùka u.ska

muKs'

• ñksia foayfha idudkH CIqøÔú iuqodfha iajNdjh" me;sÍu iy lD;H'

• ñksia isrer u; yd ta ;=< idudkH CIqø ðù iuqodhla jYfhka w;s úYd,

úúO;ajfhka hq;a CIqøðùyq isá;s'
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• ksfrda.S ñksia isrer ;=<" CIqøðùka úYd, ixLHdjla jdih lrk nj ^ 1 x 1014la

nelaàßhd ffi, isák w;r" ñksia isref¾ wvx.= jkafka foay ffi, 1 x 1013la

muKs'&

• fuu CIqøÔùka idudkHfhka ñksidg ydkslr fkdjk w;r iyfNdaÔka jYfhka

fyda jdis f.k fok f,i Ôj;a fõ'

Wod - CISrmdhskag Ydl øjH ÔrKh lr §ug iuyr CIqøÔùka bvi,ihs'

• ñksia isrer ksrka;rfhkau CIqøÔùka u.ska wdl%uKh lrkq ,nhs ̂ úfYaIfhkau

nelaàßhd iy jhsri&' tfukau iuyr fm%dfgdfidajd" È,Sr iy hSiaÜ o we;'

we;eï CIqøÔùyq iu u; ðj;ajk w;r jeäfofklau isref¾ újD; ia:dk j,ska

we;=¿ ù kdih" W.=r" Yajik ud¾.fha by< fldgi" wdka;%sl ud¾.h hk fïjdfha

Yaf,aYau, mg, we;=¿ wNHka;r mDIaGj,o jdih lr;s' Tjqyq fu!;% ,sx.sl

ud¾.fha o jdih lr;s'

• ksfrda.S ñksia isref¾ wNHka;r wjhj yd mgl idudkHfhka CIqøÔùkaf.ka

f;drfõ'

• idudkH CIqøÔùka jeäfofklau iyfNdaÔkafj;s' iuyre wjia:djd§"

jHdêcklhka fj;a' mgl ydkshla jQ úg fyda È¾>ld,Skj m%;sÔjl Ndú;h"

m%;sYla;s u¾Ok T!IO Ndú;h" u;aøjH Ndú;h iy wêl fjfyi fya;=fjka

isref¾ idudkH m%;sfrdaOh wvq ù .sh úg Tjqyq isref¾ wdidok we;s lr;s'

• frda.j,g wod< ixl,am

frda.h ^wdidol frda.h&

• CIqøÔù wdidokh" CIqøÔù M, yd CIqøÔù ls%hdldß;ajh hk fïjdfha

m%;sM,hka jYfhka ldhslj we;sjk ÿn,;djhls'

jHdêckl;dj

• CIqøÔùka  u.ska Odrlhd" wdidokh jQ l, tu Odrlhd ;=, frda. yg.ekaùu

i|yd  CIqøÔùkag we;s yelshdj fõ'  Odrl mgl ;=< CIqøÔùkaf.a j¾Okh

ùu wdidokh kñka ye¢kafõ'

jHdêcklhd

• frda.hla yg.ekaùfï yelshdj we;s CIqøÔùyq

Odrlhd

foayh u; fyda foayh ;=< fyda mrfmdaIS Ôùkag jdih lsÍug bv i,ikakdjQ

Ôùhd'

mrfmdaIs;hd -

Odrlhd hkqfjka ye¢kafjk fjk;a Ôúfhl= u; fyda tu Ôùhdf.a mgl

;=< fyda jdih lrñka tu Odrlhdf.ka fmdaIH øjH ,nd.kakd jQ Ôúfhls'
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• Odrlhd iy mrfmdaIs;hd w;r mßir úoHd;aul iïnkaO;djla f,i frda.

we;sfõ'

 • ksfrda.S Ôùkaf.a isrer u;=msg" mgl yd iïnkaOj;a " mßirfha iEu ;eklu

mdfya;a CIqøÔùka iajNdúlj ðj;a fõ' fudjqka w;=ßka we;efula ydkslr

fkdfõ' tfy;a we;efula úNjH jHdêcklfhda fj;s'

 • CIqøÔùka yeu ;efklu jdih l< o  tfiau Tjqka úNjH  jHdêcklhka

jqjo  ñksiqka Tjqkaf.a Ôú; ld,h mqrd wdidokh ù frda. we;s fkdfõ'  ;jo

we;eï jHdêcklhka  úiska we;eï whg wdidok we;s l< o" ;j;a iuyrlg

tfia fkdfõ'

 • fï ksid frda.hla we;s lsÍfï ,d jHdêcklhdf.a we;eï ,laIK iy

Odrlhdf.a we;eï ,laIK n,mdhs'

• jHdêcklhkaf.a ksi`. .=K

 • m%pKav;d idOl

 • m%pKav;djh u.ska" jHdêckl;djfha m%udKh ;SrKh flf¾' we;eï CIqøÔùka

wêl m%pKav;djfhka hqla; fõ ^mefmd, jhsrih&' we;eï CIqøÔùka

m%pKav;ajfhka wvqh'

 • jHdêcklhd iy Odrlhd w;r iïnkaO;djh .;slh' wdidokh lrk laIqø

Ôùka  ud;%dj m%pKav;djh fyda m%pKav;d idOl iy Odrl m%;sfrdaOh wkqj

th fjkia fõ'

wdidol frda.h } 

m%pKav;d idOl u.ska jHdêckl;dj jeä oshqKq flfrk w;r CIqøÔùkag

ñksia mgl jdiN+ñ lr.ksñka tajd wdl%ukh lsÍug;a idudkH foay

ls%hdldß;ajhg ydks muqKqùug;a bv i,ihs'

frda. yg.ekaùfï yelshdjg odhl jk úfYaI ,laIK tlla fyda lsysmhla

ish¿u jHdêcklhka i;=fõ'

wdl%uK;dj -

ñksia ffi, iy mgl wdl%uKh fldg" mgl ;=, .=Kkh ùfï yelshdj

fõ'  ñksid iu.  Odrl - mrfmdaIS iïnkaO;djh f.dv kexùu i|yd Odrl

mgl u;=msg jdiN+ñ lr.ekSug fyda Odrl mgl wdl%uKh lsßug

jHdêcklhdg yelshdj ;sìh hq;=hs'

CIqøÔù m%pKav;djh  x ud;%dj

Odrl m%;sfrdaOh ̂  wdrlaIKh&
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jHdêcklhka u.ska ksmojk nys( ffi,Sh tkaihsu .Kkdjlau

wdl%uK;djhg fya;= fõ'

Wod -

fmdiaf*d,hsfmaia - i;a;aj ffi, mg, úkdY lrhs'

(Phospholipase)

f,is;sfkaaia - ffi, mg,fha ,smsvj, f,is;ska ixrplh

(Lecithinase) c, úÉfþokh lrhs'

yh¨frdksfâia - ffi, w;r msysgk tajd tlsfkl ne| ;nk

(Hyalu ronidase) yh¨frdksla wï, ix>gl wdl%uKh lrñka

foay mgl úkdY lrhs'

OQ,lckl;djh -

ffi,j, idudkH ls%hdldß;ajhg ndOd muqKqjk" OQ,l

^ toxins& hkqfjka ye¢kafjk ffcjridhksl ksmoùug CIqø Ôùka i;= yelshdj

fõ' fïjd fm%daàk fyda ,sfmdafmd,sielrhsv jk w;r Odrlhd flfrys

úfYaIs; jQ ydkshla we;s lrhs'  fï ksid fïjd ffcj úI f,i y\qkajhs'

fïjd wdldr folls'

wka;¾ OQ,l - CIqø Ôù ffi,hl fldgila jk fïjd " ;dmia:dhs OQ,l

fõ'

kso( - Salmonella typhi ffi, ì;a;sfha wvx.= ,ssfmdafmd,sielrhsv

nysIaOQ,l - fujd ;dm wia:dhs fm%daàk OQ,l fõ' kegùfuka fïjd wls%h

   fõ'

nysIaOQ,l j¾. ;=kls'

1' kshqfrdfgdlaisk - idudkH iakdhq wdfõ. iïfm%aIkhg ndOd lrhs'

Wod - Clostridium tetani u.ska ksmojk OQ,lh'

2' tkagfrdfgdlaisk - wdudY wdka;%sl ud¾.fha ffi, widudkH

f,i W;af;ackh lrhs'

Wod - Vibrio cholerae u.ska ksmojk OQ,lh

3' ihsfgdfgdlaisk - tkaihsu u.ska myr È Odrl ffi, urhs'

Wod - Corynebacterium diphtheriae u.ska ksmojk OQ,lh'

• CIqøÔùka  ñksia foayhg we;=¿jk m%fõY ud¾.

jHdêcklhska" CIqøÔù frda. yg.kajkafka Tjqka ksYaÑ; ud¾.hla Tiafia

ñksia isrer ;=<g we;=¿ùfuka muKs'

• wdudY wdka;%sl ud¾.h

• Yajik ud¾.h

• fu!;% ,sx.sl ud¾.h

• iu u; we;s ;=jd,

m%dfhda.sl mÍlaIKh

• c,h" frdamK udOH" ùÿre WmlrK" ;dm wia:dhS øjH" wdl%uK lgq

ÔjdKqyrKh lsÍfï Ys,am l%u mqyqKq ùu'
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ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0 ((((( CIqø ðúkaf.a úúO;ajh" ls%hdldÍ;ajh yd n,mEï udkj

 ls%hdldrlïj, id¾:l;ajh i|yd fhdod .kS'

ksmqK;d uÜgu 13'1'3 (ksmqK;d uÜgu 13'1'3 (ksmqK;d uÜgu 13'1'3 (ksmqK;d uÜgu 13'1'3 (ksmqK;d uÜgu 13'1'3 ( ñksia foayfha wdrlaIl hka;%k ms<sn|j .fõIKh lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0505050505

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfhaa § YsIHhd;

• ñksia foayfha CIqøÔù wdidokj,g tfrys wdrlaIl moaO;s úia;r lrhs'

• ñksia foayfha úYsIaG fkdjk wdrlaIl hka;%K úia;drKh lrhs'

• ñksia foayfha úYsIaG wdrlaIl hka;%K úia;drKh lrhs'

• ilS%h yd wlS%h m%;sYla;sh úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• ñksia foayfha wdrlaIl moaO;s ms<sn|j fi!LH ffjoH ks,Odßjrfhla " uyck

fi!LH mÍlaIljrfhla iy fyo ks,Odßkaa iu. ldKavdhï idlÉPdjla fyda

iïuka;%Khla ie,iqï lrkak'

• Tjqka bf.k.;a foa ms<sn|j bÈßm;a lsÍulg iqodkï jk f,i isiqkag

mjikak'

• fidhd.;a foa uq¿ mka;shgu bÈßm;a lsÍug isiqkaj fmd<Ujkak'

• iqÿiq wkqms<sfj,lg úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,

• ñksia foayfha CIqøÔù wdidokj,g tfrys wdrlaIl moaO;s

 • úNjH jHdêcklhka isrerg we;=¿ùu yd ta ;=, ;yjqre ùu j<lajd,k

kSfrda.s Odrl isrerl we;s ,laIK

• CIqøÔù wdidokj,g tfrysj ñksia isrer ;=, wdrlaIl hka;%K we;' fuu

wdrlaIl hka;%K wdldr folls'

- úYsIag fkdjk wdrlaIl hka;%K

- úYsIag wdrlaIl hka;%K

• úYsIaG fkdjk wdrlaIl hka;%K

fïjd ´kEu jHdêckl úfYaIhla flfrys Odrlhd wdrlaId lrkq ,nk w;r"

´kEu idudkH ksfrda.S ñksfil= ;=< ;sfnkakdjQ iajNdúl wdrlaIl hdka;%K

fõ'
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ñksia foayfha úYsIaG fkdjk wdrlaIl hdka;%K j, iajNdjh

• iu iy Yaf,aYau, mg,h

• foay ;r,j, wvx.= m%;sCIqøÔù øjH

• NCIl ffi,;dj

• m%odyl m%;spdr

• iu fN!;sl ndOlhla f,i ls%hd lrhs' ifï msg; flráka ia;rh fndfyda

CIqøÔùka we;=¿ùug m%n, ndOlhla f,i ls%hdlrhs' CIqøÔù tkaihsu u.ska th

myiqfjka úkdY fkdfõ' ifuka ksmofjk fia,hska" oyäh" iafkay i%dú .%ka:s

i%dj iy m%;sCIqøÔù øjH iu u; jHdcêcklhka ;yjqre ùu j<lhs'

• Yajik ud¾.fha Yaf,aIau, mg, u.ska Yaf,aIau, Y%djh lrk w;r" CIqøÔùka

fuu Yaf,aIau, u.ska r|jd .efka'  Yajik ud¾.fha mCIuOr wmsÉPofha mCIu

ie,Su u.ska tu Yaf,aYau, W.=r foig ;,a¨ lsÍfuka Yajik ud¾.h wdl%uKh

lrkakdjq CIqøÔùka bj;a lrhs'

• wd.ka;=l wxY=ka Yajik ud¾.fhka bj;a lsÍug leiai iy lsúiqï Woõ fõ'

• CIqøÔùkaf.a whym;a j¾Okh j<lkakdjq m%;sCIqøÔù øjH iy tkaihsu we;eï

foay ;r,j, wvx.= fõ'

Wod - fÄgfhys iy l÷¿j, wvx.= ,hsfidihsï nelaàßhd ffi, ì;a;s ì| ouhs'

 • ,elafgdf*ßka (Lactoferrin) l÷¿" Y=l%h" uõlsß" ms; hk tajdfha fuh wvx.= fõ'

fuu ridhkslh" jHdêckl CIqøÔùka yg w;HjYH jQ j¾Ol uQ,øjHhla jk

hlv iu`. ne£fuka jHdêcklhkaf.a j¾Okh iSud lrhs'

 • wdudYhsl HCl u.ska wdydr iu`. meñfKk fndfyda nelaàßhd úkdY lrkq

,nhs'

 • fndfyda widudkH ;;a;ajj,§ jukh iy mdpkh u.ska wys;lr nelaàßhd

wdydr ud¾.fhka fkrmkq ,nhs'

 • fhdaks ud¾.fha jdih lrk nelaàßhd u.ska ksmojk ,elaála wï,h ( L actic

acid) fndfyda jHdêckl CIqøÔùkag wys;lrjQ mßirhla ks¾udKh lrhs'

• iQkHIaál ffi,j, jhsri wdidok j,g m%;spdrhla jYfhka reêrfhys

ksmofjk bkagf*frdka (Interferon) Odrlhd jhsri wdidokj,ska wdrlaId

lrhs'

 • NCIlffi,;djh - CIqøÔùka isref¾ msg;ska we;s ndOlh úksúo f.dia

reêr ixirK moaO;shg we;=¿ jq l," reêrfha;a" jid moaO;sfha;a isák úúO

ffi, u.ska tajd NCIlffi,;djhg Ndckh fõ'

Wod - kshqfg%dms," uydNlaIdKq

 • m%odyl m%;spdrh - Inflammatory response

wdidokhl È fyda mgl ydkshl È olajk idudkahs; m%;spdrhhs' uq,a ia:dkfha

isg wdidokh me;sr hdu j<lajhs' m%odyl m%;spdrh my; ,laIK j,ska

iukaú; fõ'
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- wdidÈ; ia:dkh r;=úu

- wdidÈ; ia:dkh bÈóu

- wdidÈ; ia:dkfha fõokdjla oekSu

- wdidÈ; ia:dkfha WIaK;ajh by, hdu

• úYsIaG wdrlaIl hdka;%K-

úYsIaG wdrlaIl moaO;sh Odrl foayh ;=, ls%hd;aul jkafka" jhsri" nelaàßhd"

È,Sr jeks msgia;r Ôùfhla " fyda mrd." ridhksl øjH jeks  wd.ka;=l øjH

foayh ;=<g we;=¿ùfuka miqjhs' m%;sfoay ckl kï jq fuu wdl%uksl Ôùhdg

fyda øjHhg tfrysj m%;sfoay ksmoùfuka úYsIaG m%;sYla;slrK m%;spdr wdrïN

fõ' fuu úYsIag  m%;sfoay" m%;sfoay ckl iu. iïnkaO ù wdl%uksl CIqøÔùka

bj;a lr wdidokhùï j<lajhs' fuh mßÑ; m%;sYla;sh kñka ye¢kafj'

•m%;sfoay hkq reêrfhys yuqjk bñhqfkd.af,dìhq,ska f,i ye¢kafjk

fm%daàkhls'

• HIV ^udkj m%;sYla;s W!k;d jhsrih&

ñksia m%;sYla;slrK moaO;sh úkdY lrhs' fu ksid tjeks mqoa.,fhl=

´kEu frda.hla iE§ ñh hd yels h'

•mßÑ; m%;sYla;sfha wdldr

• iajdNdúl ils%h mßÑ; m%;sYla;sh

• iajdNdúl wl%sh mßÑ; m%;sYla;sh

• lD;s%u ils%h mßÑ; m%;sYla;sh

• lD;s%u wl%sh mßÑ; m%;sYla;sh

 • ils%h m%;sYla;sh we;sjkafka Ôúfhl= ;udf.a m%;sfoay ksmojkq ,eîu

ksidh' wls%h m%;sYla;sh we;sjkafka mqoa.,fhl= úiska ksmojd.ekSu fjkqjg

m%;sfoay ljr l%uhlska fyda mqoa.,fhl=f.a foayhg we;=¿ùfuks'

 • iajNdúl ils%h mßÑ; m%;sYla;sh

irïm" mefmd, fyda lïuq,a.dh jeks wdidokj, m%;sM,hla f,i fuu

m%;sYla;sh we;sfõ' hï wdidol frda. ldrlhlg ^m%;sfoay  cklhlg&

m%;spdr f,i jrl§ foayh u.ska ksmojkq ,enQ úYsIag m%;sfoay ksid kej;

tu m%;sfoayckl u.ska we;sjk wdidok flfrys Odrlhd m%;sfrdaë fõ'

 • iajdNdúl wl%sh mßÑ; m%;sYla;sh

ujlf.a m%;sfoay l,, nkaOh yryd N%EKhg ,efnk úg fyda uõlsß

u.ska ujf.a m%;sfoay w¨; Wmka orefjl=g ,efnk úg tu m%;sfoay u.ska

;udf.au m%;sYla;s moaO;shla ls%hd;aul jk;=re iuyr wdidok frda. j,ska

orejd wdrlaId lrkq ,nhs'



236

2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

 • lD;s%u ils%h mßÑ; m%;sYla;sh

iuyr frda. j,ska wdrlaIdùu i|yd fn,ySk lrk ,o CIqøÔù ffi,

j,ska ksmojkq ,enQ tkak;a Ndú; lrhs'

Wod - fmda,sfhda tkak;" BCG tkak;'

fuu CIqøÔù ffi, hkq m%;sfoaycklhs' fïjd tkak;a u.ska foay.; l,

úg ksmofjk úYsIag m%;sfoay u.ska jHdêcklhkaf.ka wdrlaIdj ,efí'

 • lD;%su wls%h mßÑ; m%;sYla;sh

fjk;a flfkl=f.ka ,nd.;a m%;sfoay tkak;a lsÍu u.ska wls%h m%;sYla;as

lD;s%uj ,efí' wyïfnka  wdidok ldrl foay.; ù we;s wjia:djl ksñ

m%;sfoay  tkak;a lsÍfuka lD;%su wls%h mßÑ; m%;sYla;sh ,efí'

Wod - m%;sfggkia tkak; - (Anti  tetanus Vaccine)

m%;sf¾îia tkak; - (Anti Rabies Vaccine)
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ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0 ((((( CIqø ðúkaf.a úúO;ajh" ls%hdldß;ajh yd n,mEï udkj

 ls%hdldrlïj, id¾:l;ajh i|yd fhdod .kshs'

ksmqK;d uÜgu 13'1'4 (ksmqK;d uÜgu 13'1'4 (ksmqK;d uÜgu 13'1'4 (ksmqK;d uÜgu 13'1'4 (ksmqK;d uÜgu 13'1'4 ( CIqøÔù frda.$wdidok md,kh lsÍfï l%u .fõIKh lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• CIqøÔùka u.ska je<f|k frda. md,kh lsÍfuys ,d jHdidol iy m%;smQ;slj,

l¾hNdrh úia;r lrhs'

• jHdidol iy m%;smQ;sl fjkalr y÷kajhs'

• CIqøÔùfrda. md,kh lsÍfuys ,d m%;sÔjlj, ld¾hNdrh i|yka lrhs'

• nyq, m%;sÔjl lsysmhl ls%hdldß;ajh fláfhka úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• CIqøÔùkaf.ka je<f|k frda. md,kh lrk l%u ms<sn|j" fi!LH ffjoH

ks,Odßjrfhl= " uyck fi!LH mÍCIl jrfhl= iy fyo ks,Odßkaa iu`.

lKavdhï idlÉPdjla fyda iïuka;%Khla ie,iqï lrkak'

• my; i|yka lreKq w<,d is;a weo.kakd iq¿ bÈßm;a lsÍula lsÍug isiqkag

myiqlï imhkak'

- jHdidOlj, Ndú;h

- m%;smQ;sl j, Ndú;h

- m%;sYla;slrKh

• is;a .kakd iq¿ bÈßm;a lsÍula i|yd myiqlï imhd fokak'

• iqÿiq wkqms<sfj,lg úia;drKhl fhfokak'

úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,

• CIqøÔùka u.ska iEfok frda. md,kh lrk l%u ms<sn| .fõIKhl fh§ug isiqkag

wjia:dj fokak'

• fndfyda CIqøÔùkag jHdêckl úNjhla we;s ksid wm Ôj;ajk .Dyia: mßirfha

CIqøÔùka md,kh lsßu wjYH fõ'

• jHdidOl Ndú;h

jHidOlhla hkq jeisls<s f.ìu" jeks wÔù mßirj, fjfik CIqøÔù .ykhla

úkdY lsÍug fyda .ykfha m%udKh wvq lsÍug Ndú;d lrk ridhksl øjH fõ' fï

ridhksl øjH Ndú;d lrk idkaøK wkqj tajd CIqøÔù kdYl fyda CIqøÔù iaÓ;sl

úh yels h'

Wod - mSfkda,a" ,hsfida,a" laf,daßka ixfhda.
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• m%;smQ;sl Ndú;h

m%;smQ;sl hkq m%Odk jYfhka iu u;=msg isák CIqøÔù .ykfha m%udKh wvqlsÍug

Ndú;d lrk ridhk øjH fõ'

Wod - we,afldfyd,a

• m%;sYla;slrKh

lD;s%u ils%h m%;sYla;slrK yd lD;s%u wls%h m%;sYla;slrK l%u f,dalfha iEu

rglu CIqøÔùka u.ska we;slrk frda. j<lajd .ekSug mq¿,a mßudkfhka Ndú;d

flf¾'

CIqøÔùka u.ska je<f|k frda. iqj lsÍfï l%u

• m%;sÔjl

frda. ksjdrkh fyda iqj lsÍu i|yd ridhksl ixfhda. fhdod.ekSu ridhksl

Ñls;aidj hkqfjka ye¢kafõ'

• m%;sÔjl iy fjk;a T!IO j¾. CIqøÔù wdidok frda. ksjdrkh i|yd

nyq,j Ndú;d fõ'

• m%;sÔjlhla hkq CIqøÔùka u.ska iajNdúlj ksmojk fyda lD;s%uj

ixYaf,aYkh lrkq ,nk ridhksl ixfhda. fõ' fïjd fjk;a laIqøÔùkag

wys;lr fõ'

Wod

- fmksis,ska - nelaàßhd ffi, ì;a;s ixYaaf,aYkh ksfYaOkh lrhs'

- lD;s%u isf*%dmaf,dlaiiska - nelaàßhd DNA ixiaf,aYkh ksfYaOkh

lrhs'

- fmd,sñlaiska - nelaàßhd ffi, mg,j, mdr.uH;djhg ydks

muqKqqjhs'

- tßf;%duhsiska - nelaàßhd j, fm%daàk ixYaf,aYkh ksfYaOkh

lrhs'

- lSfgdfldkefida,a $laf,dá%uefida,a - È,Sr ffi, mg, ixYaf,aYkh

ksfYaOkh lrhs'

^wmf.a foayh ;=< m%;sYla;shla we;sjk ;=re fuu m%;sÔjl kshñ; fõ,djg .;

hq;= h'&
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ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0 ((((( CIqø Ôúkaf.a úúO;ajh" ls%hdldß;ajh yd n,mEï udkj

 ls%hdldrlïj, id¾:l;ajh i|yd fhdod .kshs'

ksmqK;d uÜgu 13'1'5 (ksmqK;d uÜgu 13'1'5 (ksmqK;d uÜgu 13'1'5 (ksmqK;d uÜgu 13'1'5 (ksmqK;d uÜgu 13'1'5 ( l¾udka; iy lDIsl¾uh i|yd CIqøðùka Ndú;h ms<sn| úuid

                           n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0505050505

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• CIqøÔùka l¾udka;j,È fhdod .ekSfï jdis meyeÈ,s  lrhs'

• jdksc ksIamdok j,§ Ndú;djk CIqøÔù ls%hdj,s úia;r lrhs'

• jdkscj ksIamdok f,i Ndú; jk CIqøÔù ksIamdos; úia;r lrhs'

• jdkscuh ksIamdokj,§ m%fõKslj úlrkh l, CIqøÔùkaf.a Ndú;h úia;drKh

lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• lsß wdydr ksIamdokh fyda iald.drhla jeks CIqøÔùka Ndú; jk

l¾udka;Yd,djla keröug lafIa;% pdßldjla iQodkï lrkak'

• l¾udka; iy lDIsl¾ufha È CIqøÔùka Ndú;h ms<sn|j uqøs; fyda wka;¾cd,

uQ,dY% imhkak'

• CIqøÔùka fhdod lrkq ,nk ksIamdok iy tla tla ksIamdokhg wod, CIqøÔùka

oelafjk igykla ms<sfh, lsÍug isiqkag mjrkak'

• th mka;sfha ish,a,kagu bÈßm;a lsÍug i,iajkak'

• úIh lreKq  wdjrKh jk mßÈ úia;drKh lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,úIh lreKq meyeÈ,s lsÍug w;aje,

• l¾udka; iy lDIsl¾ufha § CIqøÔùkaf.a Ndú;h

• CIqøÔùka iy Tjqkaf.a ls%hdj,s úúO ksIamdok i|yd fhdod.ekSfï ft;sydisl

miqìu

• CIqøÔùka fidhd.ekSug fndfyda ld,hlg fmr isgu m%fhdackj;a lghq;= i|yd

CIqøÔùka Ndú;hg f.k we;' ls%'mQ'6000 ;rï wE; ld,fha § neìf,dakshdkqfjda yd

iqudßhdkqfjda uOHidrh iE§u i|yd hSiaÜ Ndú;d l< y'

• CIqøÔùka iy Tjqkaf.a mßjD;a;sh ls%hdj,s Ndú;fhka wd¾Ól jYfhka jeo.;a øjH

úYd, mßudkfhka ksIamdokh" ld¾ñl CIqøÔj úoHdfõ moku ù we;' ñksia

j¾.hdf.a hym; msKsi" CIqøÔùka iy Tjqkaf.a M, fufia uQ,slj fhdod.ekSu wo

ffcj ;dlaIKfha tla wxYhla ù we;' ;dlaIKh fhdod.ekSfï  fya;=fjka CIqøÔùka

fhdod flfrk l¾udka; oshqKq ù we;s w;r tajd jvd;a mq¿,a ù we;'
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• ñksidg m%fhdackj;a  CIqøÔùka fhdod flfrk jdkscuh ksIamdos;

- CIqøÔù ffi,

- Tjqkaf.a mßjD;a;sh ls%hd

- wka; M,

• CIqøÔù mßjD;a;sh ls%hd u.ska lrkq ,nk ksmoùï j,g wod< uQ,O¾u

• ld¾ñl CIqøÔj úoHdjg wod<j" CIqøÔùka  jkdys b;d l=vd ridhksl lïy,a

f,iska ie,lsh yelsfõ' wuq øjH ̂ fmdaIl fyda Wmia:r& wka; M, njg mßj¾;kh

lsÍfï yelshdj CIqøÔùkag we;'

• ld¾ñl CIqøÔù ls%hdj,shl m%Odk wx. fufia idrdxY l< yels h'

CIqøÔùhd + Wmia;rh  ksIamdok M, + wjfYaI iy wmøjH

  ixY=oaO lsÍu

   ksIamdokh

• l¾udka;j,§ fhdod.efkk CIqøÔù ldKav jkafka

• nelaàßhd

• È,Sr

• w,af.a

• jhsri

• ridhksl l%shdj,sj,g jvd CIqøÔùka fhdod.ekSfï  jdis

• wêl j¾Ok fõ.h;a" úúO øjH fyj;a Wmia;r rdYshla Ndú;d lsÍug we;s

mßjD;a;sh yelshdjka ksid" CIqøÔùyq ,dN wuq øjH" m%fhdackj;a ksIamdok M,

njg fõ.fhka mßj¾;kh lrhs'

• fuu ridhksl mßj¾;k fndfyduhla i|yd wêl WIaK;aj" mSvkh iy

Yla;sh wjYH jk w;r iïu; ld¾ñl l%u Wmfhda.S lr .ksñka tajd isÿ

l<fyd;a wêl Y%uhla o fhoùug isÿfõ'

• CIqøÔùka iy Tjqkaf.a  ls%hdj,s Ndú;fhka idokq ,enQ" jdkscj jeo.;a ksIamdok

oyia .Kkla we;' fïjd ldKav lsysmhla hg;g we;=,;a l< yels h'

- wka;M, f,i CIqøÔù ffi, fhdod.ekSu'

- wka;M, f,i CIqøÔùkaf.a mßjD;a;sh M, fhdod.ekSu

- wka;M, f,i CIqøÔù mßjD;a;sh ls%hdj,s fhdod.ekSu'

- wka;M, ,nd.ekSug m%fõKslj úlrKh l< CIqøÔùka fhdod .ekSu'

• jdksc ksIamdokj,È CIqøÔù ffi, Ndú;h

• wdydr m%;smQrl jYfhka CIqøÔù ffi, Ndú;d lrhs'

Wod - fm%daàkj,ska ire ̂ ;ks ffi, fm%daàk& wdydr m%;smQrl jYfhka" hSiaÜ iy

w,af.a uy mßudkfhka j.d lrkq ,efí' Wod( - Spirulina

>

>
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• fkdfhla frda.j,g tfrysj ils%h m%;sYla;slrKfha § Ndú;djk CIqøÔù ffi,

uyd mßudKfhka jdksc uÜgfuka ksmojd we;'

Wod - fymghsáia nelaàßhd

• CIqøÔùka fyda Tjqkaf.a ,sx.sl m%ckl jHqyhka wdydr f,i Ndú;d fõ'

Wod - Pleurotus, Agaricus iy Lentinus

• jdksc ksIamdok f,i CIqøÔù mßjD;a;sh M,

• uOHidÍh mdk-

B;hs,a uOHidrh" jhska" ìh¾ iy rd hkq  lfndyhsfâ%g Wmia:r

Saccharomyces cerevisiae hSiaÜ úfYaIh u.ska uOHidr meiSug ,la lsÍfï §

,efnk mßjD;a;sh M, fõ'

C
6
H

12
O

6
hSiaÜ 2C

2
H

5
OH + 2CO

2

• t;s,a uOHidrh" rd" jhska " ìh¾" wrlal= iy úials  ksIamdok  ls%hdj,sfha §

Ndú;d jk úúO wdrïNl øjH o i|yka lrñka tu jdKsc ksIamdok ls%hdj,s

ieflúka úia;r lrkak'

- mdka ksIamdokfha § meiSfï ls%hdj,sfha ld¾h úia;r lrkak'

• úkdlsß ksIamdokh - mshjr follska isÿfõ'

- t;fkda,a ksmojd.ekSug ldfndyhsfâ%g meiSu

- t;fkda,a " weisála wï,h njg TlaislrKh lsÍu

C
2
H

5
OH + O

2
             CH

3
COOH  + H

2
O

• úkdlsß ksIamdokfha § Ndú;djk úúO wuqøjH  i|yka lrkak'

• úkdlsß ksIamdokfha § Saccharomyces cerevisiae, Acetobacter iy Gluconobacter

j, ld¾h Ndrh meyeÈ,s lrkak'

• B;hs,a uOHidrh" weisála wï,h njg mßj¾;kh ùu" iajdhq ls%hdj,shls'

• ,elaála wï,h iy meiqkq lsß ksIamdokh lsÍu

- ,elaála wï,h" jdkscj ksIamdokfha § Öia iy ng¾ l¾udka;fha§ iEfok

wmøjH Ndú;d flfrk  w;r Lactobacillus bulgaricus nelaàßhdjo Wmfhda.S

lr.kq ,efí'

- uqojdmq lsß iy fhda.Ü jdkscj ksIamdokfha § ,elaála wï, nelaàßhd jk

L. bulgaricus iy Streptococcus lactis u.ska meiSu isÿfõ'

>

>
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• tkaihsu iy m%;sÔjl ksIamdokh

- jdksc f,i ksIamdokh flfrk we;eï m%;sÔjl j¾." tkaihsu" CIqøÔùka

u.ska isÿflrk ixYaf,aYk ls%hdj,s mokï jQ l¾udka; i|yd ksoiqka fõ'

- m%;sÔjl " tkaihsu" weuhsfkda wï, iy ldnksl wï, jeks úúO ld¾ñl

ksIamdok /ilau úúO CIqøÔùka Wmfhda.S lr.ksñka  ksmojkq ,efí'

- tjeks ksIamdok M, lsysmhla iy tajd ksIamdokfha È Wmfhda.s flfrk

CIqøÔùka i|yd ksoiqka lsysmhla fokak'

• m%;sÔjl

fmksis,ska - Penicillium notatum

Penicillium  chrysogenum

iafg%mafgduhsiska -   Streptomyces griseus

fgg%dihsla,ska - Streptomyces aureofaciens

• tkaihsu

weuhsf,aia - Aspergillus  niger

- Aspergillus oryzae

- Bacillus subtilis

fi,shqf,aia - Aspergillus niger

.a¨fldaia Tlaisfâiaa-Aspergillus niger

bkaj¾fÜia - Saccharomyces cerevisiae

,hsfmaia - Rhizopus sp.

 fm%%daáfhaia - Aspergillus oryzae

• tkak;a ksIamdokh

• fkdfhla frda.j,g tfrysj ils%h m%;sYla;slrKfha § Ndú;d flfrk

m%;sfoayckl .Kkdjlau jdksc jYfhka ksIamdokh flf¾' fïjd w;=ßka iuyrla

cdk ms<sieliqug ,lal, tkak;a fõ'

Wod - fymghsáia B tkak;

- wl%sh m%;sYla;slrKfha § Ndú;d flfrk úúO m%;sfoay j¾." jdkscj ksIamdokh

Wod - msg.eiau frda.hg tfrysj msg.eiau m%;sOQ,lh

c,NS;sld frda.hg tfrysj bñhqfkd.af,dìhq,ska

fndáhq,skshd OQ,lh
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• ffcj fmdfydr " ffcj m,sfndaOlkdYl iy Rhizobium wdl%uksl

• iuyr CIqø Ôùka Wmfhda.S lrf.k jdkscj ffcj m,sfndaOkdYl ksmojd we;'

tfiau lDIsld¾ñl mfiys khsg%cka m%udkh jeä lsÍug rhsfidaìhï

wdl%uksl ksmojd we;'

• kQ;k lDIsl¾ufha È m,sfndaOkdYl iy khsg%ckSh fmdfydr j¾. mq¿,a f,i

Ndú;d flfrk w;r ridhksl m,sfndaO kdYl j, mq¿,a Ndú;h ksid mßir

¥IK .eg¿ rdYshla mekke.S we;s nj meyeÈ,s lrkak' tfiau ridhkslj

ixYaf,aYs; khsg%ckSh fmdfydr j¾. mig tl;= lsÍuo mdßißlj ys;lr

fkdjk w;r úhoï o wêl fõ'

• kj CIqø Ôù ;dlaIKh u.ska" ffcj m,sfndaOkdYl fyj;a lDñkdYl f,i

ye¢kafjk jl,am m,sfndaOkdYl ksmojd we;' fïjd CIqø Ôù ieliqï j,ska

iukaaú; jk w;r m,sfndaOhkag úYsIag n,mEï we;s lrhs'

Wod - Bacillus thuringiensis  wka;iafmdar ksmojk nelaàßhdjla jk w;r

fndfyda  lDñ lSghkag jHdêckl fõ' fuu nelaàßhdj u.ska ksmojk

fm%dAàk iaMál" m,sfndaO lDñ lSghkag úIjk w;r fïjd wê.%yKh jQ

l, tu.ska lSghkaf.a wdka;% mgl Èhù lSghka úkdY fõ'

jdKscj  Ndú;djk CIqøÔù l%shdj,s

• fldïfmdAiaÜ ksmoùu

 - Ydl ksIamdokh jeä lsÍug" Ydl wjfYaI iy ftkaøSh fmdfydr tl;= lsÍfï

ms<sfj;a iy fldïfmdaiaÜ iE§u  o  CIqø Ôù ls%hdldÍ;ajh u; r|d mj;S'

- Ydl  wjfYaI iy i;a;aj u, jYfhka fmdfydr f,i mig fh§fï § fmdaIH

øjH uqod yßñka úfhdackh bgq lsÍfï CIqø Ôùka i;= iajNdúl úfhdack

yelshdj m%fhdackhg .efka'

- fldïfmdAiaÜ iE§u hkq" WKqiqï" f;;a" iajdhq ;;a;Aj hgf;a ñY% CIqø Ôù

.ykhla u.ska ftkaøsh øjH úfhdackh lsÍuhs'

- by; i|yka lskï fyda øjHhla mig tla lsÍfï § mfiys wvx.= iajNdúl CIqø

Ôù .ykj, ls%hdldß;ajh m%fhdackhg .efka'

• Ôjjdhq ksIamdokh

- kshu jYfhka Ôj jdhqj hkq ldnksl øjH" Tlaiscka rys;j ffcj úoHd;aulj

ì| oeófï È ksmofjk jdhqjls' Ôj jdhqj W;amdokh jkqfha Ôj ckH øjH

j,ska neúka th ffcj bkaOk wdldrhls' ks¾jdhq ÔrK ls%hdj,sfha m%Njh

wkqj Ôj jdhq ixhq;sfha fjkialï we;sfõ'

Ôj jdhqfõ kshu ixhq;sh jkafka

óf;ka" CO
2
, N

2
, H

2
 iy H

2
S h'
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• fldm¾ jeks f,day ksiaidrkh

- hlv iy i,a*hsv wvx.=  nd, j¾.fha f,damia j,ska ;U ksiaidrkh lr

.ekSu msKsih' Thiobacillus ferroxidans iy Thiobacillus thiooxidans hk

iajhxfmdaIs nelaàßhd fhdod .efka'

- fuu Ôùyq ;u mßjD;a;Sh ls%hdj,sj,§ i,amshqßla wï,h iy Fe3+ ksmojk w;r

f,damia TlaislrKh lr Cu, CuSO
4
  njg mßj¾;kh lrhs'

- fuu ls%hdj,s CIqøÔù CIsrKh f,i ye¢kafjk w;r CuSO
4
  ødjKh úoaHq;a

úÉfþokh lsÍfuka fldm¾ ksiaidrKh lr.kq ,efí'

• fl¢ ksmoùu

• fmd,af,,s  m,alsÍfuka fldyq ,nd .ekSfï idïm%odhsl ls%hdj,sh" úIucd;Sh

CIqø cSù  .ykhla u.ska isÿ flf¾'

• Ydl m;% fl¢" l|kaj, fl¢ wd§ úúO Ydl fl¢ j¾. ,nd.ekSu" m,a lsÍu

^Retting& hk CIqø ðù ls%hdj,sh ^tkaihsu" m%Odk jYfhka fmlaáfkaia& u;

mokï jk nj meyeÈ,s lrkak'

• m,a lsÍu hkq ldIaÀh lf`oys fyda fjk;a Ydl øjHhl fyda wvx.= fl¢

,sys,a lsÍfï ls%hdj,shhs' fuu ls%hdj,sfha § úúO ld,iSud uq¿,af,a Ydl øjH

c,fha .s,ajd ;efí'

• iajdhq fukau ks¾jdhq nelaàßhd wh;a úIucd;Sh CIqø ðù ldKavhla fuu

ls%hdj,sfha § iyNd.s fõ'

mßir ¥Il bj;a lsÍu" ffcj m%;sl¾ulrKh

• ffcj m%;sl¾ulrKh (Bio - remediation) ffcj ydhkh jeäÈhqKq  lsÍu

u.ska mßir ¥Il bj;a lsÍu wruqKq fldgf.k CIqø ðùkaf.a mdßißl

fh§ï fya;=fjka ìysjQ kj CIqø ðù ;dlaIKhls'

• wmøjH  ydhkh lsÍu;a tajd bj;a lsÍu;a wod,j CIqø ðùka i;= yelshdj

fuu ;dlaIKfha § Ndú;hg .efka' fuu ls%hdj,sh ffcj m%;sl¾ulrKh

kñka ye¢kafõ'

• ffcj m%;sl¾ulrKh hkq" CIqø ðùka u.ska isÿ flfrk W;afm%arK ls%hdj

¥Il u; ls%hdlr mßir  ¥Il bj;a lsÍu fyda tajdhska isÿjk ydks bj;a

lsÍu u; mokï jQ iajNdúl fyda md,kh lrkq ,nk ls%hdj,shls'

• fuu ffcj m%;sl¾ulrKh oekg

- c,c mßirj,ska ftkaøsh wmøjH  m%udkh wvqlr,Sug

- ld¾ñlj wdydr ieliqï ls%hj,sfha § iy ridhksl msßh;a j,§

msgjk ¥Is; c,h úfhdackh ùu fõ.j;a lsÍug

- c,c mßirj,ska f;,a bysreï bj;a lsÍug
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- fldïfmdaiaÜ iE§u fõ.j;a lsÍug

- f,day l¾udka; wmøjHj,ska lafrdañhï" f,â" riÈh jeks úI f,day

j¾. bj;a lsÍug;a Ndú;d fõ'

• jdkscuh wruqKq i|yd m%fõkslj úlrKh l, ðùka Ndú;h

- fyda¾fudak" bkaishq,ska iy tkak;a

- cdk ms<sieliqulg ,lal, CIqø ðùka Ndú;d fldg bkaishq,ska iy udkj

j¾Ol fyd¾fudakh ksmojd we;'

- CIqø ðù ;dlaIKfha jvd;au kQ;k fh§ï jkqfha frda. j,g m%;sldr i|yd

Ñls;aiSh T!IO ksIamdokfõ'

- iïu; l%u u.ska udkj bkaishq,ska ksmoùu úhoï wêl fõ' cdk

ms<sieliqug ,lal, nelaàßhdjla jk E. coli Ndú;fhka  b;d ,dNodhs

f,i bkaishq,ska ksmoùu j¾;udkfha isÿ flf¾'

- cdk ms<sieliqug ,la l< nelaàßhd Ndú;fhka jvd;a ld¾hCIu f,i

ksmojk ;j;a T!Iëh ksIamdokhls" udkj j¾Ol fyda¾fudakh' l,ska fuh"

i;=kaf.a msáhqgß .%ka:sfhka l=vd m%udKj,ska ksiaidrkh lr ,nd .kakd

,§'
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ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0ksmqK;dj 13'1'0 ((((( CIqø ðúkaf.a úúO;ajh" ls%hdldrs;ajh yd n,mEï udkj

 ls%hdldrlïj, id¾:l;ajh i|yd fhdod .kshs'

ksmqK;d uÜgu 13'1'6 (ksmqK;d uÜgu 13'1'6 (ksmqK;d uÜgu 13'1'6 (ksmqK;d uÜgu 13'1'6 (ksmqK;d uÜgu 13'1'6 ( lDIsld¾ñl lghq;= m%Yia; uÜgñka mj;ajd .ekSu i|yd mdxY=

laIqøÔùkaf.a  ls%hdldß;ajh Wmfhda.S lr.kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0505050505

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• mdxY= CIqø Ôùkaf.a iajNdjh" jHdma;sh iy ls%hdj,s úia;r lrhs'

• øjH plS%lrKfha oS úfhdaclhka jYfhka mdxY= CIqø Ôùkaf.a iajNdúl

ld¾hNdrh meyeos,s lrhs'

• khsg%cka pl%fhaoS iy ldnka pl%fha oS mdxY= CIqø Ôùkaf.a úfYaIs; l¾hNdrh

úia;drKh lrhs'

• Ydl j¾Okhg wod<j mdxY= CIqø Ôùkaf.a wka;¾ ls%hd úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• mdxY= CIqø Ôùka ms<sn|j uQ,dY% isiqkag imhkak'

• mdxY= CIqø Ôùkaf.a iajNdjh" jHdma;sh iy ls%hdj,s ms<sn| f;dr;=re tl;=

lsÍug isiqkag mjikak'

• ;uka úiska fidhd.;a foa ms<sn|j fmd;a msxpla ilia lsÍug isiqkaj

fhduqlrjkak'

• Tjqka fidhd.;a foa  bosrsm;a l< miq "úia;drKh lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (

• mfiys úYd, CIqø Ôù .yKhla Ôj;ajk w;r mi u.ska CIqø Ôùkaf.a meje;aug

m%udKj;a fN!;sl iy ridhksl mßirhla tu.ska i,ihs'

• mdxY= CIqø ðùkaf.a iajNdjh iy jHdma;sh

     ñksid wydr m%Njhla jYfhka  Ydl u; iïmQ¾Kfhkau hemSu fndfyda ÿrg

isÿfõ' Ydl fndfyduhlau mfiys uq,a nei we;s w;r" w;HjYH Lksc fmdaIl

rdYshlau Ydl uq,a u.ska mfika ,nd.kS'  fuu fmdaIl uereKq Ydl iy i;a;aj

wjfYaIj,ska iy mdIdK u.skq;a uQ,drïN fõ' fulS m%Njj,ska fmdaIl uqod,Su

fN!;sl  ridhksl yd ffcj ls%hdj,s u.ska isÿfõ' tfy;a fmdaIl uqod,Sfï

jvd;au jeo.;a fufyhla bgqjkafka  mdxY= CIqø Ôùkaf.ks'
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• úúO .Kj,g iy úfYaIj,g wh;a jk os,Sr" nelaàßhd" w,af.a iy jhsri jeks

úúO CIqø Ôùyq mfiys Ôj;a fõ' úúO ldKavj,g wh;a idfmalaI m%udK" mdxY=

mßirh wkqj fjkia fõ'

• idrj;a lDIsld¾ñl mil mdxY= CIqø Ôù .yKh

j¾.h mia .a?uhg wvx.= ixLHdj

nelaàßhd 2500 000 000

welaáfkdauhsisg  700 000

os,Sr 400 000

w,af.a 50 000

fm%dfgdfidjd 30 000

• mfiys fN!;sl yd ridhksl mßirh CIqø Ôùkaf.a j¾Okh i|yd ksfrda.S

udOHhla f,i ls%hdlrhs'

• mfiys wjldY wkqj;a tys wvx.= Lksc" úfhdackh fjñka mj;sk øjH" c,h"

CO
2
, O

2
iy N

2
hkdoS ldnksl øjH wkqj;a  n,k l, CIqø Ôùkaf.a j¾Okhg

m%udKj;a fN!;sl iy ridhksl mßirhla mi u.ska i,ihs'

• mfiys .eUqr wkqj" CIqø Ôùkaf.a jHdma;sh úúO fõ' u;=msg ia:rj, " .eUqre

ia:rj, olakg ,efnkjdg jeä CIqø Ôùka ixLHdjla olakg ,efí' fufia

jHdma;ùug fya;= meyeos,s lrkak'

.eUqr * iajdhq ks¾jdhq welaáfkdauhsisg  os,Sr    w,af.a

(cm) nelaàßhd nelaàßhd

3-8 7800 1950 2080 119 25

20-25 1800 379 245 50  5

35-40 472 98 49 14 0'5

65-75 10 1 5 6 0'1

135-145 1 0'4 - 3 -

• * Ôùka $mia .a?uhg x 103

• Lksc plS%lrK ls%hdj,sfha oS mdxY= CIqø Ôùkaf.a ld¾hNdrh

• Ydl yd i;a;aj øjH úfhdackfha oS  nelaàßhd iy os,Srj, wvx.=

nys# ffi,Sh tkaihsu" ixlS¾K ldnksl øjH ir, wldnksl øjH ^Lksc&"

H
2
O yd CO

2
njg ì| fy,hs'

• fuu ls%hdj,sh LkscNjkhLkscNjkhLkscNjkhLkscNjkhLkscNjkh (Mineralization) kñka ye|skafjk w;r Ydlj,g

wjYH fmdaIl øjH iemfhk m%Odk;u ls%hdj,sh fuhhs'
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• úfhdackh"

a) Ydl iy i;a;aj iqkanqka mDÓú mDIaGfhka bj;a lsÍug Woõ lrñka fjk;a

Ydlj,g;a i;=kag;a Ôj;a ùug bv i,ihs'

b) mDÓúh u; b;d iSñ; m%udKj,ska ;sfnkakd jQ Lksc m%;splS%lrKh lrhs'

• iajNdúl khsg%cka pl%fhys khsg%cka iy khsg%ckSh ixfhda. ffcj ridhksl

mßKdukfha oS CIqøÔùkaf.ka bgqjk ld¾hNdrh meyeos,s lrkak'

- fm%daáfhdaa,hsish

- weñfkda wï, ydhkh ^ wefudkslrKh&

- khsá%lrKh

- khsá%yrKh

- khsg%cka ;sr lsÍu

• Ydl j¾Okfhys,d mdxY=  CIqøÔùkaf.a  wka;¾ ls%hd

• CIqøÔùka mfiys ksoyiaj jHdma; ù we;s w;r uq,a u; iy uq,a wdYs%;j Ôj;ajk

CIqøÔùka Ydl j¾Okh flfrys úúO n,mEï we;s lrhs'

• ire mfiys " ukd mdxY= jHqyhlg ,dlaIKsl jQ ia:dhs mdxY= iudydr (soil Aggregates)

iEoSfï ,d CIqøÔùka iyNd.s fõ' os,Sr iQ;s%ld "welaáfkdauhsisàia iQ;s%ld"fmd,sielrhsv

ue,shï j¾." nelaàßhd u.ska ksmojk fij, hk fïjd mdxY= iudydr iEoSfïys ,d

iyNd.s fõ'

• khsg%cka ;sr lsÍu" iyÔù iïnkaO;d u.skq;a ̂Rhizobium nelaàßhd iy uQ,.eá;s&"

iyÔù fkdjk iïnkaO;d u.skq;a ^ksoe,af,a fjfik nelaàßhd iy

ihfkdnelaàßhd& hk fowdldrfhkau isÿfõ'

• Wiia Ydl uq,a iy os,Sr w;r mj;sk os,Srl uQ, iïnkaO;d o Ydl j¾Okh flfrys

n,mdhs' fï u.ska mfika ødjH fmdaIl $fmdiafmag tla /ia lr bka miq tajd

Ydlj,g udre lrkq ,efí'

• mdxY= CIqøÔùyq bkafvda,a weisála wï,h" .sfnr,ska iy ihsfgdlhkska jeks Ydl

j¾Ol øjH ksmojhs'

• fnda. Ydl flfrys n,mdkakd jQ o tajd úkdY lrkakdjQo Ydl jHdêckl

CIqøÔùkaf.a m%Odk jdiiaa:dkho mihs'

• Ydl uq,a u;=msg" uq,a wdYs%;j .K CIqøÔù .ykhla we;' fuu CIqøÔùka  uQ,f.da,

nelaàßhd (Rhizosphere bacteria )  fyj;a Rhizo bacteria  hkqfjka  ye|skafõ'

fuu nelaàßhd" fkdfhl=;a Ydl i%dj u; Ôj;a jk w;r fïjd w;=ßka rdYshlau

Ydl j¾Okhg Wmldr jk øjH iy Ydl jHdêckl  nelaàßhdj, j¾Okh

ksfYaOkh lrkakd jQ ridhksl øjH ksmojhs'
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ksmqK;dj 13'2'0ksmqK;dj 13'2'0ksmqK;dj 13'2'0ksmqK;dj 13'2'0ksmqK;dj 13'2'0 ((((( mdkSh c,fha .=Kd;aulNdjh mj;ajd .ekSu iy >k wmøjH

 l<ukdlrKh i|yd CIqø Ôj úoHd;aul ixl,am yd uQ,O¾u

 Ndú; lrhs'

ksmqK;d uÜgu 13'2'1 (ksmqK;d uÜgu 13'2'1 (ksmqK;d uÜgu 13'2'1 (ksmqK;d uÜgu 13'2'1 (ksmqK;d uÜgu 13'2'1 ( mdkSh c,h yd wmc,h l<ukdlrKh i|yd CIqø Ôj

 úoHd;aul ixl,am iy uQ,O¾u Ndú; lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (  05 05 05 05 05

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((   fuu ls%hdldrlu wjidkfha § YsIHhd(

• c,h u.ska iïfm%aIKh jk frda. ,ehsia;= .; lrhs'

• kd.ßl mdkSh  c, msßmyÿ msßh;l c,h msßhï lsÍfï mshjr úia;r lrhs'

• iajNdúl c, m%Njj,g wm c,h uqodyeÍfï m%;sM, meyeÈ,s lrhs'

• ld¾ñl wmc,h msßhï lsÍfï m%Odk mshjr iy uQ,O¾u úia;r lrhs'

• YS% ,xldfõ  m%ñ;shg wkqj wmc,h c, m%Njj,g tl;= lsÍfï kS;suh iSud

,ehsia;= .; lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• kd.ßl mdkSh c, msßh;la iy ld¾ñl wmc,h msßhï lsÍfï msßh;la ne,Sug

lafIa;% pdßldjla iqodkï lrkak'

• mdkSh c,h iy ld¾ñl wmc,h msßisÿ lsÍfï uQ,sl mshjr iy uQ,O¾u wvx.=

jd¾;djla ms<sfh, lsÍug isiqkag mjikak'

• lKavdhï ls%hdldrlula f,i c,h u.ska me;sfrk frda. ,ehsia;=jla isiqka ,jd

ms<sfh, lrjkak'

• is;a weo.kakd iq¿ bosßm;a lsÍulg isiqkag iydh jkak'

• úIh lreKqq wdjrKh jk mßos fhda.H wkqms<sfj,lg úia;drKh lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (

• mdkSh c,h" ld¾ñl wmc,h iy >k wmøjHj,g wod, CIqø ðj úoHdj

• mdkSh  c,fha iajNdúl m%Nj iy tajd ¥IKh úh yels l%u

• fndfyda m%cdj,g;a" k.r iNdj,g;a mdkSh c,h iemfhkafka .x.d"Th" jeõ wdoS

u;=msg c, m%Njj,ska iy <sx j,sks'  fujeks iajdNdúl c, iemhqï ksfjiaj,ska

iy l¾udka;j,ska neyer flfrk wmøjHj, wvx.= jHdêckl CIqø ðùka u.ska

¥IKh úh yel'
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• fuu jHdêckl  CIqø Ôùyq" ñksidf.a;a" i;=kaf.a;a u, ud¾.fhka iajdNdúl

c,dYj,g we;=¨jk w;r blaì;s tu c,h mßfNdackh lrkakkaf.a YÍr

fi!LHhgo Tjqkaf.ka ydks we;sfõ'

• c,h u.ska fndfyda úg iïfm%aIKh jkafka" wdka;s%l ud¾.h ;=, wdidok we;slrk

jHdêckl CIqø ðùkah' kso (- ghsf*dhsâ iy merdghsf*dhsâ  nelaàßhd" fld,rd

nelaàßhd " Entero virus iy w;Sidrh we;s lrk CIqø ðùka

• k.r iNd úoHd.drj,;a" c, iïmdok uKav,fha úoHd.drj,;a ks;sm;d flfrk

mÍlaId ms<sfj;a u.ska mdkSh c,fha .=Kd;aul nj ;yjqre flf¾' .=Kd;aul nj

ks¾Kh flfrkafka " u,øjH j,ska ¥IKh ùfuka  tlajk flda,sf*daï (Coliform)

nelaàßhd we;s ke;s nj wkqjhs'

• kd.ßl mdkSh c,h msßisÿ lsÍfï msßh;l m%Odk mshjr

• fuu ls%hd ms<sfj; u.ska ñksidf.a mßfNdackhg iqÿiq .=Kfhka hq;= c,h ksmojkq

,efí' fuys m%Odk mshjr ;=kla we;' óg wu;rj we;eï c, msßh;j, .x.d c,h

mä fm<lska my<g .e,Sug i,iajkq ,efí' ta u`.ska c,h jd;khùu isÿfõ'

a) wjidokh

b) fmÍu

c) úIîc kdYkh

a) wjidokh - fuh isÿlrkq ,nkafka úYd, ;gdl ;=, kshñ; ld,hla

c,h r|jd ;eîfuks' tu ld,h ;=,oS úYd, øjHuh wxY= m;=f,a ;ekam;a

fõ' we,ï ^we¨ñkshï i,af*aÜ& tl;= lsÍfuka wjidokh jeäflfrk

w;r tysoS wef,k iq̀t wjlafIamhla iEfoa' fï wdldrfhka fndfyda CIqøÔùka

fukau  ishqï wj,ïnk  øjHo bj;a flf¾'

b) fmÍu  - je,s ;=,ska fmÍu isÿ lrk w;r  nelaàßhd 99] la bj;a flf¾'

c) úIîc kdYkh - fuys oS laf,daßka Ndú;fhka c,fhaa úIîc kdYkh

lrkq ,efí' fuys oS Ndú; flfrk laf,daÍka m%udKh" ksoyia laf,daÍka

0'2-2'0 mg/l l wjfYaIhla b;ssß lsÍug m%udKj;a ;rï úh hq;=hs'

• mdkSh c,hg wod<j ie,ls,a,g Ndckh úh hq;= m%Odk lreK jHdêcklhka

u.ska  iïfm%aIKh jk frda. Wkikaksmd;h" fld,rdj wdoS fõ'  fï ksid  c,fhys

ikSmdrlaIl .=Khg wod,j tys wdrlaIs; nj ks¾Kh lsÍug mÍlaId fidhd f.k

we;' Salmonella,  Shigella iy Vibrio jeks jHdêcklhka fidhd .ekSug ks;sm;d

úYaf,aIKh lsÍu m%dfhda.sl fkdfõ' Bg fya;= kï

a) Tjqka b;d iq`t ixLHd jYfhka mej;Su ^jix.;hla fyda frda. me;srhdula

we;akï ñi&

b) tajd wkdjrKh lr .ekSug ÿIalr jk w;r ta i|yd jeä ld,hla  .;ùu'
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• fï ksid ñksia u,j, ksr;=rej jdih lrk flda,sf*daï  nelaàßhd keue;s tla;rd

iQpl Ôúfhl= Ndú;fhka c,fha wdrlaIK $ fi!LHdrlaIK .=Kh ks;sm;d mÍlaId

lrkq ,efí' fuu nelaàßhdj iajdhq fyda ffj,amsl ks¾jdhq" .a?ï iDK" wka;iafmdr

fkdidok" hIaá yeve;s" meh 48 la ;=, ,elafgdaia meiSug ,lalr jdhqjla ksmojk

nelaàßhdjls'

• flda,sf*daï nelaàßhd ;sîfuka ye`.fjkafka tu c,h ñksia u,j,ska wmú;% ù

we;s nj;a fï ksid tajdfha fjk;a jHdêckl CIqø Ôùka o isàfï yelshdj we;s

nj;a h'

• flda,sf*daï i|yd iïu; mÍlaId Ndú;d flf¾'

• wmc,h

• ksfjiaj, fyda l¾udka; Yd,dj, Ndú;fhka miq c,h  ¥Is; c,h njg m;afõ'

• wdydrj, yd fjk;a øjHj, wvx.= ftkaøsh wm øjH  úYd, m%udKhla" tkï

ldfndayhsfâ%g" fïoh" fm%daàk iy CIqø Ôùka fuu ¥Is; c,fha wvx.= fõ'

• fuu ¥Is; c,h" iajNdúl c,dYj,g uqodyeÍu ksid we;súh yels wys;lr

n,mEï'

a) frda. ldrl CIqø Ôùka  jHdma;ùu

b) ffcj ydhkh úh yels øjH iy tajd úfhdackh ùfuka we;sjk

M, tla/ia ùfuka c,h ¥IKh ùu'

c) tfia úfhdackh ùfï oS c,fha wvx.= Tlaiscka úYd, m%udKhla

m%fhdackhg .ekSu" c,rey Ôùka flfrys n,mEula we;s lrhs'

^wêl ffcj Tlaiscka b,a¨u" by, BOD w.h &

d) ÿ.| we;s lrk ks¾jdhq  úfhdackhla isÿùu'

• fï ksid ¥Is; c,h" iajNdúl c,dY fj; uqodyßkq ,eîug fmr th kshñ;

iïu; uÜgulg ksis mßos msßhï lsÍu fndfyda rgj, kS;suh wjYH;djhls'

• ÿIS; c,h msßhï lsÍfï uQ,sl mshjr yd uQ,O¾u

• uQ,sl msßhï lsÍu ^m%d:ñl msßhï lsÍu&

• úYd, mdfjk øjH bj;a lsÍu

• je,s bj;a lsÍu

• f;,a yd .S%ia bj;a lsÍu

• wjidok ;gdl ;=, >k øjH ;ekam;a ùu

• frdkafndr tl;= lr bj;a lsÍu ̂ rEm igyk - weuqKqu 314 msgqj n,kak&

• fuys oS ffcùh ls%hdj,shla Ndú;d fkdfõ'

• uQ,sl msßhfï oS ftkaøSh øjH 25-35] l m%udKhla bj;a flf¾'

• oaaú;Shsl msßhï lsÍu

• uQ,sl msßhfuka miq msg;g .,dhk øjH" oaú;Shsl msßhï wjia:djg

we;=¿ fõ'
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• fuu msßhfï oS iajdhq nelaàßhdj, j¾Okh;a YS>% CIqø Ôú TlaislrKh;aa

myiqlr,Su i|yd ¥Is; c,h jd;kh lrkq ,efí' fuys oS

• ilS%h l, fndr l%uh (Activated sludge)

• ldkaÿ fmryka l%uh (Trickling filter)

hk l%u foflka tlla Ndú;d fõ'

• ilS%h l< fndr l%ufhaoS ¥Is; c,h hdka;s%lj YS>%fhka jd;kh flf¾' ldkaÿ

fmrykal%uh Ndú;fhaoS mdIdKuh øjH ;Ügqjla u; ¥Is; c,h" fiñka biSug

i,id blaì;s th ldkaÿùug i,ikq ,efí' fuu l%ufhaoS fmryka ;Ügqj u;

CIqø Ôúka j¾Okh ù ftkaøSh øjH TlaislrKh lrhs'

• oaú;Shsl msßhfï oS ftkaøSh øjH 75-95] l m%udKhla TlaislrKh flf¾'

• fuu moaO;s ;=,ska .,d hk øjH" bkamiq úIîc kdYkh fldg iajNdúl

c,dYj,g .,dhdug i,iajkq ,efí'

• fuu msßhï l%u foflaoSu  b;sßjk  frdkafndr ks¾jdhq frdka fndr mSrlhla

fj; hjkq ,efí  tysoS isÿjk ks¾jdhq úfhdackfhaoS tu frdkafndrj, wvx.=

ftkaøsh øjH  wjidkfha oS óf;aka iy CO
2
 njg m;a flf¾'

• ÔrKh jQ frdkafndr fmdfydr jYfhka Ndú; l< yel'
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ksmqK;dj 13'2'0ksmqK;dj 13'2'0ksmqK;dj 13'2'0ksmqK;dj 13'2'0ksmqK;dj 13'2'0 ((((( mdkSh c,fha .=Kd;aulNdjh mj;ajd .ekSu iy >k wmøjH

 l<ukdlrKh i|yd CIqø Ôj úoHd;aul ixl,am yd uQ,O¾u

 Ndú; lrhs'

ksmqK;d uÜgu 13'2'2 (ksmqK;d uÜgu 13'2'2 (ksmqK;d uÜgu 13'2'2 (ksmqK;d uÜgu 13'2'2 (ksmqK;d uÜgu 13'2'2 ( >k wmøjH m%;splS%lrKfha mdßißl yd fi!LHuh jeo.;alu

  .fõIKh lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0202020202

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• >k wmøjHj, iajNdjh úia;r lrhs'

• >k wmøjH m%;splS%lrKfha mdßißl yd fi!LHuh jeo.;alu meyeos,s lrhs'

• >k wmøjH l<ukdlrKfha oS Ndú; jk Ys,amSh l%u úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• uOHu mßir wêldßh u.ska m%ldYhg m;a lr we;s w;a m;s%ld iy m%ldYk isiqkag

imhkak'

• >k wm øjH" tajd m%;splS%lrKfha mdßißl iy fi!LHuh jeo.;alu iy >k

wmøjH  l<ukdlrKfha os Ndú; jk Ys,amSh l%u ms<sn|j jd¾;djla ilia lrkak'

• bosßm;a lsÍula i|yd isiqka fhduq lrkak'

• fhda.H wkqms<sfj,lg wkqj úIh lreKq  úia;drKh lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (

• >k wmøjH

- >k wm øjHj, iajNdjh

- ldnksl iajrEmfha wmøjH jk Ydl øjH" wdydrj, bj;,k fldgia" lvodis

wmøjH"  fmd,s;ska iy ùÿre wdosh >k wmøjH f,i ie<fla'

- wdydr wmøjH iy Ydl øjH fõ.fhka ydhkh fõ'

- ma,diaála "ùÿre iy lvodis fõ.fhka ydhkh fkdfõ'

• >k wm øjH m%;splS%lrKfha mdßißl iy fi!LHuh jeo.;alu

• >k wmøjH újD;j f.dv.eiSu" mdßißl .eg¨ rdYshla we;s lrhs'

-  tu ia:dk uÿrejka fndajk ia:dk f,i j¾Okh fjhs'

- wmøjHj, ks¾jdhq úfhdackh ksid ÿ.| yuk jdhqka ksmofõ'

- >k wmøjHj, ks¾jdhq úfhdackfha m%Odk M,hla jkafka óf;akah' th msmsfrk

iq¿ neúka wk;=reodhl fõ'

- lDóka iy lDka;lhka jHdma; fõ'

- N+.; c,h" ¥IKh úh yel'
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fï ksid >k wmøjH fyd|ska l<ukdlrKh l< hq;= h' >k  wmøjH u.ska w;sjk

.eg`t wju lr.ekSu i|yd l%u lsysmhla we;'

• fjka lsÍu iy m%;splS%lrKh

fndfyda rgj, .Dyia: ldnksl wmøjH jk uq`t;ekaf.a le,sli," Ydl fldgia"

ma,diaála " ùÿre iy lvodis fjka fjka nyd¨ï j, tl;= flf¾' fïjdhska

lvodis iy ùÿre kej; Ndú;h i|yd m%;splS%lrKh flf¾'

• ldnksl øjH úfhdackh lsÍu"

ffcj úoHd;aulj fldïfmdiaÜ iEoSu fyda ÔrK ls%hdj,s Ndú; lr Ydl øjH"

bj;,k wdydr fldgia iy lvodis ksIamdok m%;splS%lrKh l< yel' m%;sM,h

f,i ,efnk ldnksl øjH" lDIsl¾ufha oS fldïfmdaiaÜ f,ig fyda N+ñ w,xlrkh

i|yd kej; Ndú; l< yels h'

óg wu;rj ls%hdj,sfha oS ksoyia jk wm jdhQka ^óf;aka jeks & r|jdf.k úÿ,sh

ckkh lsÍu i|yd Ndú; l< yel'

• ikSmdrlaIl N+ msrùï  (Sanitary land  fills)

jvd;a m%p,s; jQ wmøjH bj;a lsÍfï wdldrh f,i i<ld we;af;a th uQ,slj th

,dNodhSj >k wmøjH  bj;a lsÍfï l%uhla neúks' kd.ßl >k wmøjHj,ska

mfyka y;rla u fuu l%ufhka neyer lrhs'

• ikSmdrlaIl N+ msrùu hkq bxðfkare ;dlaIK l%u mokï lr.;a >k wmøjH

neyera lsÍfï l%uhls' fuys oS idudkHfhka wdka;sl fyda Wm wdka;sl îï ;Sre u;g

>k wm øjH ia;r f,i m;=rejkq ,efí' fuys wruqK jkafka ia;r f,i me;srùu

iy iqixys;j weisÍu u.ska wmøjHj, mßudj úYd, jYfhka wvq lsÍuhs' bka miq

mia u.ska fuu wmøjH ia;r wdjrKh lrkq ,efí'

• by, N+.; c,h we;s m%foaYj, N+ msrùï msysgqùu fkdl< hq;=hs' ikSmdrlaIl N+

msrùïj, we;s fndfyda wmøjH ffcj úoHd;aul iy ridhksl ls%hdj,s u.ska

úfhdackh ù >k" øj iy jdhquh M, we;s lrhs'
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ksmqK;dj 13'3'0ksmqK;dj 13'3'0ksmqK;dj 13'3'0ksmqK;dj 13'3'0ksmqK;dj 13'3'0 ((((( CIqø Ôùka wdydr flfrys we;s flfrk wdprK ch.ekSug

lghq;= lrhs'

ksmqK;d uÜgu 13'3'1 (ksmqK;d uÜgu 13'3'1 (ksmqK;d uÜgu 13'3'1 (ksmqK;d uÜgu 13'3'1 (ksmqK;d uÜgu 13'3'1 ( ¥Is; wdydr u.ska je<f|k frda. ksjdrKh i|yd odhl fjhas'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0707070707

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• wdydr krlaùfï oS isÿjk fN!;sl iy ridhksl fjkiaùï meyeos,s lrhs'

• wdydr krlaùu ñksidf.a fi!LHh flfrys we;slrk n,mEu úia;r lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• krla jQ wdydr idïm, lsysmhla isiqkag imhd tajdfha isÿ ù we;s fN!;sl

fjkialï  y\qkd.eksug i,iajkak'

• wdydr u.ska je<f`ok wdidok" wdydr krlaùug n,mdk idOl" by; krla jq

wdydrj, isÿù we;s ffcj  yd ridhksl fjkiaùï ms<sn|j f;dr;=re tl;= lsÍug

isiqkag mjikak'

• wdydr krlaùu ms<sn|j bosßm;a lsÍulg wjia:dj ,nd fokak'

• úIh lreKq wdjrKh jk mßos fhda.H wkqms<sfj,lg wkqj úia;drKh lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (

CIqø Ôùka yd wdydr

• ñksidf.a mßfNdackh i|yd ,o yels ish`tu wdydr øjH Ydl yd i;a;aj iïNjhlska

hqla; fõ'

• mDÓúh u; jk yeu wjldYhlu mdfya;a" Ydl fyda i;a;aaj iïNjhla we;s ́ kEu

wdydr iemhqul;a CIqø Ôùka jdih lrk nj meyeos,s lrkak' wdydrj, iajNdúl

CIqø Ôù .ykhla wvx.= jk w;r wdydr w;m; .efï oS yd ieliqï lsÍfï oS  tajd

iajNdúl CIqø Ôùkaf.ka ¥IKh fõ'

• CIqø Ôùkaf.a j¾Okh i|yd frdamk udOHhla jYfhka wdydr øjH ls%hd lrhs'

• wdydrj, fmdaIH øjH wvx.= nj;a" tu fmdaIH øjH CIqø Ôùka rdYshlf.a j¾Okhg

wjYH jk nj;a meyeos,s lrkak'

• fï ksid fmdaIl ;eïnqï idrh jeks CIqø Ôù frdamk udOHhla f,i wdydr ls%hd

lrhs' fuu ;eïnqï idrfha nelaàßhd" hSiaÜ" mqia úfYaI .Kkdjla j¾Okh fõ'

• wdydr krla ùu hkq wdydr j, CIqø Ôùka j¾Okh ùuksid tu wdydr j, fN!;sl"

ridhksl iy Ôj úoHd;aul jHqy fjkiaù tajd mßfNdackhg kqiqÿiq  ;;a;ajhlg

m;aùuhs'

• wdydr u; jefvk CIqø Ôùka úIufmdaIS nelaàßhd iy os,Sr fõ' fuu ls%hdj,sfha

oS fï CIqø Ôùyq " ldfndyhsfâ%g " fm%daàk iy fïoh ì| fy,ñka Tjqkaf.a j¾Okh

i|yd  wjYH Yla;sh iy wfkl=;a wjYH;d ,nd.ks;s'
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• fuu ls%hdj,skaj,oS CIqø Ôùka u.ska i%djh flfrk weuhsf,aia" fm%daáfhaia" ,hsfmaia

wdoS nys# ffi,Sh tkaihsu iyNd.s fõ'

• fuys m%;sM, jYfhka wdydrfha wvx.= m%Odk ix>glj, ridhksl iy fN!;sl

.+K fjkia fõ'

• wdydrfha isÿjk ridhksl úm¾hdi meyeos,s lrkak'

mQ;sNjkh (Putrefaction)

fm%daàk wdydr   weñfkda wï, + wefudakshd  + H
2
S + weók

meiSu (Fermentation)

ldfndyhsfâ%g wdydr wï, + uOHidr + jdhq

uqvqùu (Rancidity)

fïo  wdydr fïo wï, + .a,sifrda,a

• wdydr j, isÿjk fN!;sl úm¾hdi meyeos,s lrkak'

wdydr uDÿùu" j¾KSNjkh" .=Kd;aul nj wvqùu" fij, fyda ue,shï iEoSu

^fmd,sielrhsv&" úI tl;=ùu'

• óg wu;rj frda. ldrl úh yels ils%h CIqø Ôùkaf.a úYd, .yK wdydrfha wvx.=

úh yels h'

• fï ish¨ lreKq ksid wdydrh ñksidg mßfNdackhg kqiqÿiq ;;a;ajhg m;afõ'

• fkdfhl=;a ndysr idOl iy wdydrfha wvx.= wNHka;r idOl" wdydr krlaùu

flfrys n,mdhs'

• ndysr fukau wdydrfha wvx.= wNHka;r idOl wdydr krlaùu flfrys n,mdk

wdldrh meyeos,s lrkak'

• CIqø Ôùkaf.a j¾Okh iy ls%hdldß;ajh flfrys n,mdk ́ kEu idOlhla" wdydr

krlaùu flfrys n,mdhs'

>
CIqø Ôùka

fm%daáfhd,sál

>
CIqø Ôùka

ielfrd,sál

>
CIqø Ôùka

,sfmda,sál
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wNHka;r idOl

• wNHka;r idOl hkq wdydrfhau wvx.= idOl fõ' my; oelafjk wNHka;r idOl

wdydr krlaùu flfrys olajk n,mEu meyeos,s lrkak'

1' pH

2' f;;ukh

3' fmdaIl m%udkh

4' Ôj úoHd;aul jHqyh

1' pH

fndfyda CIqø Ôùka fyd|skau j¾Okh jkafka pH 7.0 g wdikak ^6'6 -7'5& w.hka

;=<h' pH 4.0 g wvq udOHj, j¾Okh jk CIqø Ôùka ixLHdj b;d wvq h'

idudkHfhka mqia iy hSiaÜj,g mq`t,a pH  mrdihla ;=< tkï b;d my, isg b;d

by, (pH 2 -10& mrdihla ;=, j¾Okh úh yel'

nelaàÍhd idudkHfhka pH  ^5 -7& w;r j¾Okh fõ'

foy's (pH  1'8 - 2'0&"fodvï (pH  3'6-4'3&" flfi,a (pH 4'5 -4'7& " jeks m<;=re j¾."

mqia iy hSiaÜ u.ska krla ùug bv we;'

fndfyda uqyqÿ wdydr" uia" yrla uia (pH} 5'1-6'2& l=l=,a uia (pH } 6'2 -6'4&" ud¿

(pH } 6'6-6'8&" lsß (pH  6'3-6'5& nelaàßhd "hSiaÜ iy mqia u.ska krla ùu isÿ fõ'

2' f;;uk m%udKh

• wdydr mßrlaIKh lsÍfï merKsu l%uh jk úh<Su" f;;uk m%udKh wvq

lsÍu u; mokï jk wdldrh meyeos,s lrkak'

• wêl f;;uk m%udkhla we;s uia" ud¿ jeks wdydr nelaàßhd u.ska krla

fõ'

• wvq f;;uk m%udKhla we;s ìialÜ" mdka jeks wdydr mqia j¾. u.ska krla

fõ'

• b;d wvq f;;uk m%udKhla we;s úh<s lsß msá" msá jeks wdydr nelaàßhd

iy mqia u.ska myiqfjka krla fkdfõ'

• ¨Kq iy iSks wvx.= wdydr ^c,h m%udKh b;d wvqh& idudkHfhka krla

ùug ,lajkqfha ,jKldó nelaàÍhd ^¨Kq oeuq wdydr& yd wdi%e;ldñ iy

Y=Ialldó" mqia iy hSiaÜ   ^iSks iys; wdydr& u.sks'
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3' fmdaIl m%udKh

• c,h" Yla;s m%Njh" khsg%cka " úgñka iy Lksc ,jk  CIqø Ôù j¾Okh

i|yd w;HdjYH fmdaIl fõ'

• fmdaIlj,ska ire wdydr myiqfjka CIqø Ôùka u.ska krla fõ'

Wod - lsß" uia

4' Ôj úoHd;aul jHqyh

• we;eï wdydr j, iajNdúl wdjrKh " wdydrh ;=<g CIqø Ôùka we;=`t ùu

iy ydks meñKùu j<lajhs'

Wod - m<;=rej, ndysr wdjrKh " ì;a;r lgqj

ndysr idOl

• ndysr idOl hkq wdydr yd CIqø Ôùka  hk fofldgigu n,mdk mßir

idOlhs'

1' .nvd lsrSfï WIaK;ajh

2' mßirfha idfmalaI wd¾ø;djh

3' mßirfha ;sfnk jdhq iy tajdfha idkaøkh" (O
2
 iy CO

2
)

• CIqø Ôùkaf.a j¾Okh flfrys mq`t,a WIaK;aj mrdihla n,mdk nj meyeos,s

lrkak' my, WIaK;ajj,oS j¾Okh fiñka isÿjk w;r" wdydr krla ùu o

fiñka isÿfõ' idudkH jgmsgdfõ WIaK;ajfha oS j¾Okh  wêl fõ.fhka

isÿjk w;r krlaùu o wêl fõ'

• flfia jqjo b;d my< WIaK;aj j,oS mjd ^kso' 40C& YS;ldó nelaàßhd u.ska

wdydr  krla fõ'

• mj;sk f;;ukh m%udKh  CIqø Ôùka j¾Okh ù wdydr krlaùu flfrys n,mdk

jeo.;a idOlhla jk neúka" wdydr .nvd flfrk mßirfha idfmalaI wd¾ø;djh

b;d jeo.;a fõ'

• wvq f;;uk m%udKhla wvx.= wdydr" by< idfmalaI wd¾ø;djhla we;s mßirj,

.nvd fkdl< hq;= h' ukao h;a tu wdydr u.ska f;;ukh Wrd .ekSu fya;=fjka

CIqø Ôù j¾Okh isÿjk neúks'

wdydr u.ska je<f|k wdidok$  wdydr úIùï

• we;eï  CIqø Ôùka  wdydr  u; ksmojk  úúO úI øjH  iys; wdydr mßfNdackhg

.ekSfuka  wdydr wdidok iy wdydr úIùï we;s fõ'

• CIqø Ôùka u.ska  krlaùug ,lajQ wdydr mßfNdackhg .ekSfuka frda.S úh yelsh'

• CIqø Ôùyq wdydr ;=< j¾Okh ù" .=Kkh ùfï oS CIqø Ôù ffi, ixLHdjo jeä

lrñka úI ridhksl øjHo ksmojhs'
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• wêl f,i ¥IS; wdydr mßfNdackhg .kakd flfkl=" CIqø Ôù ffi, úYd,

ixLHdjlao" úI ridhksl o wê.%yKh lsÍfuka frda.S úh yels h'

• fuu frda. wdldr folls'

w& wdydr u`.sakA je<f|k wdidok

wd& wdydr úIùï

• wdydr u.ska we;sjk wdidokj,oS krla jQ wdydr mßfNdackh  lrk mqoa.,hkaf.a

foayh ;=,g CIqø Ôùka  we;=`t ù j¾Okh fjñka .=Kkh jk w;r frda.hg

,dlaIKsl jQ frda. ,laIK we;s lrk úI øjH ksmojhs'

Wod - WK ikaksmd;h - Salmonella typhi

w;Sidrh - Shigella

fld<rdj - Vibrio cholerae

• wdydr úIúfï oS" krla jQ wdydr j, CIqø Ôùka j¾Okfha oS ksmo jQ úI øjH  wvx.=

jk w;r fuu úI øjH  wvx.= wdydr mßfNdackh lrk ´kEu wfhl=g flá

ld,hla ;=< frda. ,laIK my< fõ'

Wod - wdydr úIùu - Staphylococcus  aureus

fndáhq,skshdj - Clostridium  botulinum

• idudkHfhka fuu frda. j¾. folu wdydr úIùu ksid isÿjk nj mejfia'
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ksmqK;dj 13'3'0ksmqK;dj 13'3'0ksmqK;dj 13'3'0ksmqK;dj 13'3'0ksmqK;dj 13'3'0 ((((( CaIqø Ôùka wdydr flfrys we;s flfrk wdprK ch.ekSug

  lghq;= lrhs '

ksmqK;d uÜgu 13'3'2 (ksmqK;d uÜgu 13'3'2 (ksmqK;d uÜgu 13'3'2 (ksmqK;d uÜgu 13'3'2 (ksmqK;d uÜgu 13'3'2 ( wdydr mßrlaIK l%u ffoksl lghq;= id¾:l lr.ekSu i|yd

fhdod .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0101010101

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu ls%hdldrlu wjidkfha § YsIHhd;

• wdydr mßrlaIKh iy wdydr mßrlaIKfha jeo.;alu meyeos,s lrhs'

• wdydr mßrlaIK l%u j,g wod< uQ,O¾u úia;drKh lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

• mßrlaIK l%u ms<sn| oek .ekSug mßrlaIs; wdydr j¾. lsysmhla /f.k ksÍlaIKh

lsÍug isiqkag mjikak'

• tu l%uj,g mokï ù we;s uQ,O¾u fudkjdoehs oek.ekSug isiqkag mjikak'

• bosßm;a lsÍula i|yd myiqlï i,ikak'

• úIh lreKq wdjrKh jk mßos úia;drKh lrkak'

úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (úIh lreKq meyeÈ,s lsÍug w;aje,la (

• wdydr mßrlaIKh " tosfkod Ôú;fha jeo.;a wx.hls'

• wdydr mßrlaIKh wjYH ukaoehs meyeos,s lrkak'

• fndfyda wdydr j¾. mßrlaIKh i|yd úfYaI l%u wkq.ukh fkdlrkafka kï

tajd"  CIqø Ôùka u.ska myiqfjka úfhdackh fõ'

• b,a¨u wNsNjd wdydr ksIamdokh jkúg  jeämqr wdydr mßrlaIKh l< hq;= h'

• ;dmh" wmQ;s Ys,am l%u " wvq WIaK;ajh" úc,kh" ridhk øjH  iy úlsrK fhdod

.ksñka  CIqø Ôùkaf.a  j¾Okh iy ls%hdldßa;ajh  md,kh lsÍu u; wdydr l,a

;nd .ekSfï  l%uj, uQ,O¾u mokï ù we;'

• iqÿiq  ksoiqka iys;j" wdydr mßrlaIK l%u mokï ù we;s uQ,O¾u meyeos,s lrkak'

• wdydrhg  CIqø Ôùka  we;=`tùu je<elaùu ^wmQ;s l%u&

• wdydrj,  CIqø Ôùkaf.a j¾Okh iy ls%hdldß;ajh je<elaùu'

• wdydrj,  CIqø Ôùka  bj;a lsÍu fyda úkdY lsÍu'

• my; oelafjk wdydr mßrlaIK l%uj,g by; uQ,O¾u fhfok wdldrh meyeos,s

lrkak'
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- áka lsÍu

- wmQ;s weysÍu - (Aseptic packaging)

- úh<Su

- ¨kq oeóu

- ¨kq oud úh<su

- iSks tl;= lsÍu

- meiagÍlrKh

- ÿï .eiSu

- ridhk øjH tl;= lsÍu

- úlsrK mßrlaIKh

- wvq WIaK;aj mßrlaIKh
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tallh 14 - jHjydßl Ôj úoHdj

ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0 ((((( Ôú;fha .=Kd;aul nj jeä oshqKq lr .ekSug Ôj úoHd;aul ixl,am

yd uQ,O¾u Ndú; lrhs'

ksmqK;d uÜgu 14'1'1 (ksmqK;d uÜgu 14'1'1 (ksmqK;d uÜgu 14'1'1 (ksmqK;d uÜgu 14'1'1 (ksmqK;d uÜgu 14'1'1 ( c,Ôù moaO;shla l%udkql+, j mj;ajd .ekSfï l%fudamdh úu¾Ykh

lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² c,Ôù j.d l%u úia;r lrhs'

² j.d l< yels u;aiHhskaf.a ,dlaIKsl ,laIK meyeos,s lrhs'

² u;aiHhskaf.a yd biaikaf.a úúO úfYaI y÷kd .kshs'

² c,d,hla iEoSug wNs,dYhla we;s lr .kshs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² lafIa;% pdßld - c,Ôù j.d uOHia:dkhla yd c,d,hla ksÍlaIKh lsÍug hdu

² j.d lrkq ,nk Ôùkaf.a ndysr ,laIK oelaùug wod< kso¾Yl yd rEmigyka Ndú;h'

² yels;rï Y%jH oDYH wdOdrl Ndú;h'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² c, Ôù j.dj - c,c Ôùkaf.a ,dnd, wjia:d c,dYj, j¾Okhùug i,iajd wiajekak

,nd .ekSuhs'

² c,Ôù j.dfõ wjYH;dj

² ñksia ck.ykfha j¾Okh yd c,c mßirj,ska ,efnk iSñ; wdydr iïm;a

ie,ls,a,g .ksñka c,Ôù j.dfõ wjYH;djh .=rejrhd meyeos,s l< hq;= h'

jeo.;a fm%daàk m%Njhla jk u;aiHhska úfYaIfhka u .%dóh m%foaYj," idfmalaIj

wvq ñ<lg c,Ôù j.dj u`.ska ,nd .; yels nj;a i|yka l< hq;= h'

úfkdao lghq;= yd úfoaY úksuh Wmhd .ekSu i|yd c,c Ydl yd iqr;,a uiqka

j.d lsÍfï wjYH;djh o meyeos,s l< hq;= h'

² Y%S ,xldfõ j.d lrkq ,nk úfYaI

² biaika úfYaI - Penaeus monodon ^l=regq biaid&"

Penaeus indicus ̂ bkaoSh lsßbiaid&

² wdydrhg .kakd

u;aiH úfYaI - Oreochromis mossambicus ^fudieïìla ;s,dmshd&"

Oreochromis niloticus ^khs,a ;s,dmshd&
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Catla catta ^leÜ,d&

Labeo rohita ̂ frdayq&

Cirrhinus mrigala ̂ ïß.d,a&

² nyq, c,c Ydl - Cabomba , Ceratophyllum, Vallisnaria, Aponogeton

(flláh) Hydrilla, Pistia (oshmr~e,a)

ndysr ,laIK Ndú; lrñka fuu u;aiH" biaika yd Ydl úfYaI y÷kd .ekSug

isiqkag yels úh hq;= hs'

² c,Ôù j.d l%u

² m%Odk c,Ôù j.d l%u - iQlaIu

w¾O iQlaIu

úia;D;

² nyd¨ï >k;ajh" w;sf¾l wdydr iemhSu" c,fha .=Kd;aul Ndjh mj;ajd .ekSu"

wiajekak fk,k l%u" M,odj wdosh mokï lr f.k fuu l%u ii|kak'

² j.d l< yels u;aiH úfYaIj, ys;lr ,laIK .=rejrhd meyeos,s l< hq;= h'

² talj.dj" nyqj.dj hkak meyeos,s lrkak' talj.djg jvd nyqj.dfõ we;s jdis o

meyeos,s l< hq;= h'  fya;= olajñka nyqj.dj i|yd fhdod .ekSug iqÿiq u;aiH

úfYaI ixl,k i|yka l< hq;= h'

² Y%S ,xldfõ biaika j.dfõ mdßißl n,mEï

Y%S ,xldfõ biaika j.dfõ mdßißl n,mEï meyeos,s l< hq;= h'

² iqr;,a u;aiHhska j.dj

nyq,j fhdod .kq ,nk úfYaI - .mams" rkaud`M" ldmhka" .=rdñ" iafjdaâfÜ,a" fud,Sia"

ndíia ^lshqñkaia ndí" í,ela rEì ndí&" takac,a ud`M'

² ndysr ,laIK fhdod .ksñka fuu úfYaI y÷kd .ekSug isiqkag yels úh hq;= h'

² c,d,hla mj;ajd .ekSu

my; idOl i,ld ne,sh hq;= h'

c,fha fndr;djh

úYd, c,c Ydl ;sîu

ma,jdx.j, nyq,;dj

c,fha WIaK;ajh

osh jQ O
2
 m%udKh

,jK;dj

pH

idudkH mú;%;dj

isiqka Tjqkaf.a ksjfia fyda mdif,a c,d,hla mj;ajd f.k hdug Wkkaÿ l<

hq;= h'

m%fhda.sl mrSlaIKh

c,cSù j.dfõ §  Ndú; lrk u;aiHhska biaika yd Ydl úfYaI y÷kd .ekSu'
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ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0 ((((( Ôú;fha .=Kd;aul nj jeä oshqKq lr .ekSug Ôj úoHd;aul ixl,am

yd uQ,O¾u Ndú; lrhs'

ksmqK;d uÜgu 14'1'2 (ksmqK;d uÜgu 14'1'2 (ksmqK;d uÜgu 14'1'2 (ksmqK;d uÜgu 14'1'2 (ksmqK;d uÜgu 14'1'2 ( m<sfndaO ydksh wju lr .ekSfï l%u fhdackd lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² fmd,a yd ùj, m%Odk lDñ m<sfndaOhka y÷kd .kshs'

² Wjÿfrys ,laIK úia;r lrhs'

² wdidos; fnda. Ydl y÷kd .kshs'

² iqÿiq u¾ok l%u Ndú; lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² lafIa;% pdßld - fmd,a m¾fhaIK wdh;kh

  ù m¾fhaIK wdh;kh

² m<sfndaOhdf.a ndysr ,laIK yd ydksh ms<sn| wOHhkhg wod< kso¾Yl yd rEmigyka

Ndú; lrkak'

² Y%jH oDYH wdOdrl fhdod .kak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² m<sfndaOhd hkq ljfrlaoe hs meyeos,s lrkak' fuys oS wd¾Ól ydksodhs uÜgu yd

wd¾Ól foay,sh uÜgu flfrys wjOdkh fhduq lrkak'

² my; fmd,a m<sfndaOhkaf.aa ndysr rEmSh ,laIK" Ôjk pl%fha wjia:d" ydksfha

iajNdjh" Wjÿfrys ,laIK" u¾ok l%u meyeos,s l< hq;= hs'

r;= .=,a,d" l`M l=reñKshd" fmd,a uhsgdjd'

² fmd,a uhsgdjd ̂ Aceria guerreronis& ms<sn| my; úia;rh b.ekaùu i|yd Ndú; l<

yels h'

Y%S ,xldfõ m<uq jrg jd¾;d jQfha 1997 oS l,amsáh m%foaYfhks'  j¾;udkfha osia;%slal

lSmhl me;sÍ we;'

² y÷kd .ekSug fhdod .; yels rEmSh ,laIK

l=vdh'  m%udKh 0'1 - 0'2 mm muK fõ'  mshú weig meyeos,sj fkdfmfka'  os.áh'

mKq wdldrh'  mdo hq.,a folla orhs'  iqÿ meye;s jk w;r" mdrNdIlh ̂ translucent&'
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 ì;a;r" YSY= wjia:d folla  yd iqyqUq,a wjia:dj Ôjk pl%hg wh;a fõ'  .eyekq

 i;d ì;a;r 30 - 50 muK m%udKhla ouhs'  ì;a;r os,sfik" iqÿ meye;s" f.da,Sh

yevh iys; tajdh'  osk ;=klska muK ì;a;r ì|S m%d.aYsY=jka  msgfõ'  B<`.

wjia:dj jk  YsY=jka yejye,Sfuka iqyqUq,ka njg m;afõ'

ì;a;r isg iqyqUq,d njg m;aùug osk 7-10 la muK .; fõ'

m%d.aYsY=jka " YsY=jka yd iqyqUq,ka hk wjia:d ish,a,u ydks lr;s'

uhsgdjkaf.a jHdma;sh uQ,sl jYfhka iq<`.ska isÿfõ'

² ydksfhys iajNdjh yd Wjÿfrys ,laIK

² frda. ,laIK M, u; ^´kEu wjêhl& ksÍlaIKh l< yels h'

² udi 3 - 7 muK jk M,j, nyq,j me;sr we;'

² mßmqIam fldgia hg fmdl=re f,i Ôj;a jk w;r hqI Wrd fndhs'  tu ksid

M,j,g ydks fõ'

² m<uqj lymdgg yqre iqÿmdg" ;%sfldaKdldr me,a,ï oelsh yels w;r ^mßmqIam

fldgia hg& miqj tajd úYd, ù ÿUqre meyefõ'

² f,,af,a u;=msg ia;r úh<s .e,ù hhs

² M,fha úlikhg ndOd we;s ùu ksid M, m%udKfhka l=vd fõ'  M, jeàu yd

M,j, yevh widudkH ùula isÿfõ'  M,j,g wêl ydkshla ùfuka M, u;

fkd.eUqre msmsÍula ^erruptions& we;s fõ'

² u¾ok l%u

² id¾:l yd os.= ld,Sk u¾ok l%u ;ju fidhd f.k ke;'  tneúka ydksh wju

lsÍug;a" uhsgdjdf.a me;sÍu md,kh lsÍug;a mshjr f.k we;'

² wdidos; M, lvd mq`Miaid oeóu

² iqÿiq ridhksl l%u Ndú;h - jhi udi 2 - 6 muK jk <má fmd,a j¨ u;

fl,ska u oeúf;,a ̂ burnt engine oil & fhoSu' fuu`.ska M, u; isák uhsgdjka ñh

hhs'

² fmd,a uhsgdjd nyq,ju jHdma; jkafka iq<`.ska fyda wdidos; <má M, yd fmd,af,,s

m%jdykh u`.sks'  wiajekak fk,Sfï oS iuyr uhsgdjka fmd,a M, u; isàug

mq`Mjk'  tneúka M, fkÆ miq tajd udihla muK ;nd m%jdykh l< hq;= h'  ñka

fjk;a m%foaYj,g frda.h me;sÍ hdu wju fõ'

² ù j, my; m<sfndaOhkaf.a iqyqUq,df.a ndysr rEmSh ,laIK" Ôjk pl%fha wjia:d"

ydksfha iajNdjh" Wjÿfrys ,laIK yd u¾ok l%u meyeos,s l< hq;= h'

² ÿUqre me< lSvEjd ² f.dhï ueiaid ² ly mqrela mKqjd

² u¾ok l%u

² idïm%odhsl l%u ² ridhksl l%u ² ffcj úoHd;aul l%u

² ifudaOdks; m<sfndaO md,kh

² m%fhda.sl mrSlaIKh

YS% ,xldfõ  iq,n f.dhï yd fmd,a lDñ m<sfndaOhka wOHhkh lsÍu'
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ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0 ((((( Ôú;fha .=Kd;aul nj jeä oshqKq lr .ekSug Ôj úoHd;aul ixl,am

yd uQ,O¾u Ndú; lrhs'

ksmqK;d uÜgu 14'1'3 (ksmqK;d uÜgu 14'1'3 (ksmqK;d uÜgu 14'1'3 (ksmqK;d uÜgu 14'1'3 (ksmqK;d uÜgu 14'1'3 ( mrfmdaIs;hkaf.ka isoqjk ydksh wju lr .ekSug Ôj úoHd;aul

oekqu yd wjfndaOh fhdod .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0606060606

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² uef,aßhd mrfmdaIs;hd" nrjd mrfmdaIs;hd iy fldl= mkqjdf.a wdidol wjia:d

y÷kd .kshs'  Tjqkaf.a Ôjk pl%h úia;r lrhs'

² fuu mrfmdaIs;hkaf.a iïfm%aIK l%u" wdidokfha ,laIK iy u¾ok l%u úia;r

lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² by; mrfmdaIs;hkaf.a Ôjk jl%fha wjia:dj, mska;+r" PdhdrEm isiqkag iemhSu'

² fuu mrfmdaIs;hkaf.a u¾ok l%u ms<sn|j bosßm;a lsÍulg isiqkag bv ie,iSu'

² Y%jH oDYH wdOdrl Ndú;fhka úIh lreKq wdjrKh lsÍug úia;drKhl fhfokak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² iqÿiq rEmigyka wdOdrfhka mrfmdaIs;hkaf.a iqyqUq,a wjia:dj, ndysr rEmldrh"

Ôjk pl%h yd iïfm%aIK l%u úia;r lrkak'

² - uef,aßhd mrfmdaIs;hd

- nrjd  mrfmdaIs;hd

- fldl= mKqjd

² Ôjk pl%h ms<sn| Ôj úoHd;aul oekqu Ndú;fhka mrfmdaIs;hkaf.a u¾ok l%u

idlÉPd lrkak'

² m%dfhda.sl mÍlaIK (m%dfhda.sl mÍlaIK (m%dfhda.sl mÍlaIK (m%dfhda.sl mÍlaIK (m%dfhda.sl mÍlaIK (

YS% ,xldfõ  isák uef,aßhd mrfmdaIs;hd" nrjd mrfmdaIs;hd yd fldl= mKqjd hk

mrfmdaIs;hkaf.a frda. we;sùu yd jHdma;sh ms<sn| o;a; wOHhkh yd tu

mrfmdaIs;hkaf.a Ôjk l%j, wjê ksÍlaIKh lsÍu'
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ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0 ((((( Ôú;fha .=Kd;aul nj jeä oshqKq lr .ekSug Ôj úoHd;aul

 ixl,am yd uQ,O¾u Ndú; lrhs'

ksmqK;d uÜgu 14'1'4 (ksmqK;d uÜgu 14'1'4 (ksmqK;d uÜgu 14'1'4 (ksmqK;d uÜgu 14'1'4 (ksmqK;d uÜgu 14'1'4 ( j,ame<Eáj,ska we;s úh yels ydks wju lr .ekSug Ôj úoHd;aul

oekqu yd wjfndaOh fhdod .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0202020202

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² Tyq$wehf.a mßirfha ;sfnk nyq, j,ame<Eá y÷kd .kshs'

² j,ame<Eá hkq fudkjdoehs meyeos,s lrhs'

² j,ame<Eáj, ,dlaIKsl ,laIK úia;drKh lrhs'

² j,ame<Eá md,k l%u i|yd miqìï jk uQ,O¾u úia;r lrhs'

² úúO j,ame<Eá u¾ok l%uj, jdis iy wjdis idlÉPd lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² j,ame<Eáj," kso¾Yl" mska;+r" PdhdrEm yd fjí iïm;a isiqkag imhkak'

² j,ame<Eá y÷kd .ekSug wi, we;s t<j`M j.djla" l=Uqrla fyda j;=hdhla jeks

ia:dkhlg hdug flaI;% pdßldjla iQodkï lrkak'

² j,ame<Eáj, kso¾Yl tl;= lsÍug isiqkag mjikak'

² j,ame<Eá y÷kd .ekSu i|yd isiqkag u`. fmkajkak'

² my; f;dr;=re /ia lsÍug isiqkag mjikak'

- j,ame<Eá md,k l%u

- j,ame<Eáj, .;s ,laIK

² bosßm;a lsÍula i|yd isiqkag bv i,ikak'

² úIh wka;¾.;h wdjrKh lsÍug úia;drKhl fhfokak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² j,ame<Eáj,ame<Eáj,ame<Eáj,ame<Eáj,ame<Eá

² kqiqÿiq ia:dkhl jefvk me<Eáhla" j,ame<Eáhla f,i ye|skafõ'

² udkj l%shdldß;ajhg ndOd jk mßos ;r`.ldÍ" fkdkeiS mj;sk^persistent&"

úkdYldÍ ^pernicious& jk iy tys m%;sM,hla f,i kqiqÿiq jk me<Eáhls'

² fuu me<Eá foaYSh fyda úfoaYSh úh yels h'

² fmdaIl"  c,h" wdf,dalh yd wjldYh i|yd fnda. Ydl iu`. j,ame<Eá ;r`. lrhs'

² fnda. yd j,ame<Eá w;r ;r`.h wiajekakg n,mdhs'  ,nd.;a M,odfõ .=Kd;aul

Ndjh o wvq fõ'

² j,ame<Eáj, .;s ,laIK meyeos,s lrkak'
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² c,h" wdf,dalh" CO
2
 fmdaIl wdos iïm;a ld¾hlaIuj Ndú;h'

² j¾Ol fldgiaj, m%n, j¾Okh Wod ( Cyperus, Salvinia, Eichhornia-Odjl

² îc ksmojk wjia:djg blaukska mßK; ùu'  Wod ( Parthenium, Eupatorium, ù

j.dfõ j,ame< fndfyduhla

² îc ksmoùu nyq,ùu  Wod ( Lantana, Eupatorium, Parthenium.

² wys;lr ;;a;aj hgf;a îc ksmoùfï yelshdj Wod( Eupatorium, Parthenium.

² je,¨k îcj, os.= ld,Sk meje;au' Wod ( Eupatorium

² ld¾hlaIu îc jHdma;sh Wod( Lantana, Eupatorium, Cyperus  iria, Vernonia

² îc m%frdayK fõ.h wêlùu'  Wod ( Lantana, Eupatorium, Ageratum,Parthenium.

² we,sf,dams;;dj ^iuyr tajdfha& - úI ksmojñka wfkla Ydl j¾Okh j<lajd

;r`.ldß;ajh bj;a lsÍug we;s yelshdj'  Wod ( Cyperus rotundus ^l<d÷re&

  ^fuu j,a me<Eáj,g Ndú; flfrk idudkH ku o yels iEu wjia:djl oS u

i|yka lrkak'&

² j,ame<Eá md,kh

² wd¾Ól n,mEu wju lsÍu i|yd j,ame<Eá u¾okh

j,ame<Eá md,khg my; foa oek .; hq;= hs'

² j,ame<Eáh ms<sn| f;dr;=re

² j¾.SlrK úoHdj iy ffcj N+f.da, úoHdj

² me;sÍfï rgdj yd fõ.h

² n,mEï ms<sn| ;lafiarej

² mdßißl f;dr;=re

² md,kh ms<sn| f;dr;=re

j,ame<Eá md,k l%u ldKav y;rlg j¾. l< yels h'  iEu l%uhla u idlÉPd

lr tla tla l%ufha jdis yd wjdis i|yka l< hq;= h'

² fN!;sl md,k l%u

² j,ame<Eá fN!;slj bj;a lsÍu fyda úkdY lsÍu'  l=Uqf¾ fyda t<j`M md;a;sj,

j,ame<Eá w;ska Wÿrd bj;a lsÍu'  úYd, m%foaYj, hka;% yd WmlrK Ndú; l< yels

h'

² jdis

² os.= ld,hlg j,ame<Eá iïmQ¾Kfhka bj;a fõ'

² fnda. ydksh wvq h'

² jD;a;suh olaI;d wjYH ke;'

² wjdis

² ld,h .;fõ'

² Y%uh wêlj jehfõ'

² N+.; l|ka iys; Ydlj,g fuh id¾:l fkdùu

² ridhksl md,k l%u
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² j,ame<Eáj, j¾Okh ksfIaOkh lrk fyda j,ame<Eá úkdY lsÍfï yelshdj we;s

ridhksl øjH jk j,ame<Eá kdYl fhoSu

² jdis

² ld¾hlaIu l%uhls'

² idOdrK úhou

² wjdis

² j,ame<Eá me;sÍu je<elaùug lSmjrla fhoSug isÿ ùu

² úYsIag fkdjk j,ame<Eá kdYl fnda.hg o ydks l< yels h'

² mi yd c,h ¥IKh fõ'

² ffcj úoHd;aul md,k l%u

² j,ame<Eá .ykh wvq lsÍug iajNdúl i;=rka Ndú;h

² jdis

² os.= l,lg md,kh fõ'

² mßir ys;ldó h'

² wjdis

² Odrl úYsIag jk Ôúfhl= f;dard .ekSug isÿfõ'

² úhou wêlh'

² iqÿiq Ôúhl= f;dard .ekSug os.= l,la .;fõ'

² iïm%odhsl l%u

² j.d l%ufõohka iy mßir úoHd;aul l<ukdlrK l%u

Wod ( fnda. jeùug iqÿiq ld,

² fnda. j.d lrk l%u

² fnda. >k;ajh

² ;r.ldß fnda. j.d l%ufõohka

² fnda. udrej

² îc ;jdk l,a .;ùug ie,eiaùu

² fnda.h$j,ame<Eáfha mßirh fjkia lsÍu

² jdis

² mßir ys;ldó h'

² jdis

² ld,h .;fõ'

² m%dfhda.sl mÍlaIK (

² f;dard.;a m%foaYhl úúO j,a me,Eá lSmhla y÷kd .ekSu yd rEmSh úfYaI wkqj fjka

lsÍu'
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                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0 ((((( Ôú;fha .=Kd;aul nj jeä oshqKq lr .ekSug Ôj úoHd;aul ixl,am

                         yd uQ,O¾u Ndú; lrhs'

ksmqK;d uÜgu 14'1'5 (ksmqK;d uÜgu 14'1'5 (ksmqK;d uÜgu 14'1'5 (ksmqK;d uÜgu 14'1'5 (ksmqK;d uÜgu 14'1'5 (  laIqø Ôùka ms<sn| Ôj úoHd;aul oekqu yd wjfndaOh Ndú;fhka

                         laIqø Ôùkaf.ka Ydlj,g isÿjk ydksh wju lr .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0202020202

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² laIqøÔùka u`.ska Ydlj,g we;s lrk frda. ,ehsia;=.; lrhs'

² tu frda. je<elaùfï l%u úia;r lrhs'

² laIqøÔùkaf.ka isÿjk ydksh wju lsÍug Ôj úoHd;aul oekqu yd wjfndaOh Ndú;

lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² ue,ùu" msámqia" l=Kqùu" úÑ;%h iy wx.udrh wdosfhka n,mEï we;s jQ Ydlj,

mska;+r isiqkag imhkak'

² my; f;dr;=re /ia lsÍug isiqkag mjikak'

² frda.ldrl Ôùka

² frda. ,laIK

² je<elaùu

² md,k l%u

² bosßm;a lsÍulg isiqkag u`. fmkajkak'

² iqÿiq wkqms<sfj<lg úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² laIqøÔùkaf.ka we;s jk frda.

² ue,ùï

² Ydlh ;=< idudkH c, .ukg ndOdùfuka ^Y=k;dj ke;sùfuka& we;s fõ'

²  ue,ùfï ,laIK meyeos,s lrkak'

² nelaàßhd$os,Sr u`.ska we;sfõ'

² nelaàßhd ue,ùu - ÿïfld<j, Pseudomonas solanacearum u`.ska

² os,Sr ue,ùu - ;lald,s j, Fusarium  úfYaI u`.ska

² msámqia

² os,Srj,ska we;s fõ'

Wod( rn¾j, msámqia Oidium heavea  u`.ska
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² msámqia hkq m;%$l| u; jQ ;=jd, u; îcdKqOdksOr ksid f;;ukh iys; ;;a;aj

hgf;a we;s jk iqÿ fyda w`M mdg msmSuls'

² fmdÿ frda.,laIK i|yka lrkak'

² l=Kqùï

² nelaàßhd u`.ska we;s fõ'

² Erwinia carotovora kï nelaàßhdj Ydlj, Ôú mgl wdl%uKh lr" uDÿ l=Kqùu

we;s lrhs'

² fmdÿ frda. ,laIK i|yka lrkak'

² úÑ;%h

² jhsri u`.ska we;s fõ'

² m;%j, ,dlaIKsl jQ lymdgg yqre me,a,ï yd ÿ¾j¾K jQ bosuqKq ,m we;sùu iy

fklafrdaiSh'  iuyrúg u,aj, o oelsh yels h'

Wod( msms[a[d" ÿïfld<" .ia,nq" flfi,a

² wx.udrh

² nelaàßhd$os,Sr u`.ska we;sfõ'

² ùj, m;% wx.udrh - Xanthomonas oryzae  ^nelaàßhd& u`.ska

² frda. ,laIK meyeos,s lrkak'

² ùj, fldmq wx.udrh - Rhizoctonia   ^os,Srh& u`.ska

 w¾;dm,aj, mYaÑu wx.udrh - Phytophthora infestans ^os,Srh&

² Ydlj,g laIqøÔùkaf.ka we;s jk frda. je<elaùu

² ksfrdaOdhk ms<sfj;a" Ydl fyda Ydl øjH y÷kajd oSu ;ykï lsÍu u`.ska Ydl

frda. rg ;=<g we;=`Mùu je<elaùu

² fnod yeÍug fmr Ydl øjH mÍlaIdjg ,la lsÍu

² me< lsÍug m%:u jHdêcklhka bj;a lsÍu

iqÿiq WodyrK iu`. meyeos,s lrkak'

² laIqøÔùkaf.ka we;s jk Ydl frda. u¾ok l%u

²  l%u fláfhka meyeos,s lrkak'

uQ,slj l%u folls'

1'  iïmQ¾Kfhka bj;a lsÍu'

2'  frda.j,g m%;sfrdaë m%fNao wNsckkh lr .ekSu

² iïmQ¾Kfhka bj;a lsÍu - jHdêcklhd ;yjqre ù we;s úg my; mshjr u¾okh

i|yd fhdod .; yels fõ'

1'  frda.S Ydl bj;a lsÍu

2'  fnda. udrej" lmamdÿ lsÍu" iS iEu wdoS iïm%odhsl l%u u`.ska bj;a lsÍu

3'  m%;sÔjl" os,Sr kdYl wdosh u`.ska jHdêcklhka úkdY lsÍu

² frda.j,g m%;sfrdaë m%fNao wNsckkh lr .ekSu'
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ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0ksmqK;dj 14'1'0 ((((( Ôú;fha .=Kd;aul nj jeä oshqKq lr .ekSug Ôj úoHd;aul ixl,am

yd uQ,O¾u Ndú; lrhs'

ksmqK;d uÜgu 14'1'6 (ksmqK;d uÜgu 14'1'6 (ksmqK;d uÜgu 14'1'6 (ksmqK;d uÜgu 14'1'6 (ksmqK;d uÜgu 14'1'6 ( Ôj úoHdj iïnkaOj kjH ;dlaIKj, Ndú; ms<sn| oekqu

hdj;ald,Sk lr .kshs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0404040404

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

fuu l%shdldrlu wjidkfha oS YsIHhd (

² Ôj úoHdfõ oS kefkda;dlaIKfha fhoSï i|yka lrhs'

² uQ,sl ffi, hkq fudkjdoe hs i|yka lr tajdfha m%Nj ,ehsia;= .; lrhs'

² udkj f.fkdau jHdmD;sfha fhoSï yd m%;sM, i|yka lrhs'

² uQ,sl ffi, úls;aidfõ yd jdis yd úNjH m%fhdack i|yka lrhs'

fhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlïfhdað; bf.kqï$b.ekaùï ls%hdldrlï:

² my; f;dr;=re /ia lsrSug isiqkag mjikak'

² kefkda;dlaIKh

² udkj f.fkdau jHdmD;sh

² uQ,sl ffi, Ñls;aidj

² bosßm;a lsÍulg u`. fmkajkak'

² iqÿiq wkqms<sfj<lg úIh lreKq úia;drKh lrkak'

úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (úIh lreKq meyeos,s lr oSug w;aje,la (

² uQ,sl ffi, Ñls;aidj ̂ stem cell therapy &

uQ,sl ffi, hkq úfNaokh fkdjQ ffi, jk w;r tajdg wkQkk úNdckh u`.ska

kej; w`M;a úh yels h'  ;jo tajdg úúO j¾.j, mgl njg úfNaokh ùfï

yelshdj we;' uQ,sl ffi, j¾. folls' ^l,, yd mßK;& l,, uQ,sl ffi, ,nd

.kafka í,diagfldaIaGfha we;=`M ffi, ialkaOfhks'

mßK; uQ,sl ffi, fndfyda mglj, we;s w;r tajdg kj ffi, ksmojd ydks

mQrKh l< yels h'

Wod( reêrh" wegñÿ`M" fmlksje,

frdams; udOHj, kd,iaÓ;slj oeka uQ,sl ffi, frdamKh l< yels w;r l,, fyda

mßK; Ôùkag we;=`M lr mgl mqk¾ckkh l< yels h'

udkj l,,j,ska uQ,sl ffi, ,nd .ekSfï oS iodpdrd;aul Ndjh ms<sn|j o

ie,ls,a,la we;'  fuu ffi, Odrlfhl=g$Odrl l,,hlg we;=`M l< úg ta wjg

we;s ffi, iu`. wka;¾l%shdj wkqj tajdfha jeäÿr úlikh ks¾Kh fõ'
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² fhoSï

² .j wNsckkfha oS fndfyda laf,dak ksmoùu ̂ multiple clones&

² ydks jQ yD;afmaYs" ydks jQ iqIqïkd kshqfrdak w`M;ajeähd lsÍu" mdlskaikaia

frda.hg m%;sldr lsÍfï §" óhkaf.a oshjeähdjg m%;sldr lsÍfï oS

² reêr uQ,sl ffi, ms<sld frda.Skaf.a wegñÿ`M kej; iïmQ¾K lr .ekSug

fhdod .ekSu

² jdis

² ydks jQ fyda ke;s jQ udkj mgl kej; ,ndoSfï oS yd cdk Ñls;aidfõ oS uQ,sl

ffi, fhdod .ekSug  yelshdjla we;'

² udkj f.fkdau jHdmD;sh ms<sn| ye|skaùu'

² udkj f.fkdaufha iïmQ¾K kshqla,sfhdghsv wkqms<sfj< ks¾Kh lsÍu iy ish¨u

cdk is;shï lsÍug  ;sfnk cd;Hka;r jHdmD;shls'  ms<sld" oshjeähdj wdos

fndfyda m%fõKsl frda.j,g m%;sldr lsÍug yd tu frda. y÷kd .ekSug ñka Woõ

,nd .; yels h'

fuu jHdmD;sh 1990 oS uq,ska u msysg jQfha úoHd{hka lKavdhula cd;Hka;r

udkj f.fkdau wkqms<sfj< ms<sn| ikaOdkh idod.;a wjia:dfõ oS h'  fuu fmdÿ

uqo,a iemhQ W;aidyfha wruqK jQfha udkj f.fkdaufha wkqms<sfj< oek .ekSug

laf,dakfhka la,dakh m%fõYhla Ndú; lsÍuhs'

2004 oS o;a; wkqms<sfj, m%ldYhg m;a úh' bhqfl%dueál ̂euchromatic& wkqms<sfj<ska

99]la fuu wkqms<sfj<g oeka we;=,;a lr we;' ^fuu w.h fmr oS 95]ls'& NIau

100"000 lg 1la f,i" tys fodaI YS>%;djla ^error rate& we;'

² jeo.;alu

² iïmQ¾K f.fkdaufha ^fygfrdfl%dueáka we;=<;aj& m¾fhaIK bosßhg f.k

hd yels h'

² cdk iïnkaO m%fõKsl wdndO y÷kd.; yels h'

² m%fõKsl wdndO y÷kd .ekSfï fuj,ï f,i DNA wkqms<sfj< fhdod .;

yels h'

² tl cdkhlg jvd  jeä ixLHdjl fodaI ksid we;s jk oshjeähdj jeks iuyr

frda. i|yd fhduq úh yels h'

² fjk;a f.fkdau iu`. iei|Sï u`.ska f.fkdau mßKduh ms<sn| wfma wjfndaOh

oekgu;a fjkiafjñka we;'

² fhoSï

² frda. y÷kd .ekSu oshqKq ùu

² frda.j,g m%fõKsl fmrkeUqrej l,awe;sj wkdjrKh
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² DNA mokï jQ custom drugs ^frda.shdg úfYaIs;& ie,iqï lsÍu

² cdk Ñls;aidj iy fT!IO i|yd md,k moaO;s

² udkj mßKduh iy udkj úoHdj ms<sn| wOHhkh

² kefkda;dlaIKh

² kefkdaógr ̂  1nm } 10-9 m& j,ska ukskq ,nk b;d l=vd wxY= Ndú; jk l%shdj,shls'

l=vd wxY=j,g b;d by< mDIaG mßud wkqmd;hla we;s w;r tuksid úYd, wxY=j,g

jvd fjkia fN!;sl yd ridhksl .=K we;'    ^ßpâ f*auka& ^1959& kï fN!;sl

úoHd{hd f,djg kefkda;dlaIKh myod fok ,oS'

ffjoH úoHd flaI;%fha oS frda. y÷kd .ekSug" je<elaùu yd m%;sldrh i|yd

kefkda;dlaIKh fhdod .; yels h'

²  je<elaùu i|yd

² m%;slaIqøÔù wdf,am

m%;sÔjl wdf,amk oshr - nelaàßhd" os,Sr jeks ydkslr laIqøÔùkag úreoaOj

l%shd lrhs'

² Y,Hd.dr" wdfrda.HYd,d yd Y,H WmlrK ÔjdKqyrKh ̂ ghsfÜkshï Tlaihsâ

yd ßoS fhdod f.k laIqøÔùka úkdY l< yels w;r Y,H.drj, ÔjúoHd;aul

oshr mej;Su j<lajd,hs'&

ßoS kefkda - wdf,amk oshr o laIqøÔùka we;=`M ùu je<elaùug Y,Hd.drj,

fhdokq ,efí'

² kefkda fmryka - ßoS" TiO
2
  fmryka jeks kefkda wxY= fmryka jhsri jeks

laIqøÔùka we;=`Mùu j<lajhs' ̂ kso( SARS frda.Ska mÍlaId lsÍug fhdod .kshs'&

- SevereAcute Respiratory Syndrome

² y÷kd .ekSu

² WmlrKhla fhdod .ksñka ksjfia oS reêr mSvkh" foay WIaK;ajh" kdä

uekSu'

² m%;sldrh

² fõokd kdYl

² weÿu i|yd fT!IO

² HIVi|yd újdfc,a ̂ Viva gel& ̂ jhsri we;=`Mùu je<elaúh yels h'&

² ms<sldj,g m%;sldrh

² kefkda frdfndajre fhdod .ksuska ridhksl Ñls;ail we;=`M lsÍu'

² oshjeähdj md,kh - foayhg iïnkaê; Wml%uhla ^device& u`.ska wjYH

ld,dka;rj, oS YÍrhg wjYH bkaishq,ska m%udKh foayhg ksoyia flf¾'

² ^Nanoshells/needles& kefkda ljp$lgq
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² kefkda ljphla fmda,sfhda jhsrihlg jvd uola úYd, h'  fuu ljpj,g

fnfy;a we;=`M lr foayhg tkak;a l< yels h'  túg fuu ljp ms<sldldrl

ffi, jgd ldKav.; fõ' IR Ndú;fhka T!IO oshlr ms<sldldrl ffi,

foig ksoyia l< yels h'

² Ôj úoHd;aul frdfnda

frda.Skag m%;sldr lsÍfï oS úgñka" fyda¾fudak yd tkaihsu ksmoúh yels h'

thg wu;rj tajdg úIøjH wjfYdaIKh lr f.k tajd úIrys; øjH njg

yerúh yels h'

² lD;%su wiaÓ

kefkda ixhq; ̂ nanocomposites& ì÷kq wiaÓ fjkqjg yd o;a msrùug Ndú; fõ'
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mdi, mokï lr.;a ;lafiarelrKh - ye|skaùu

bf.kqu-b.ekaùu iy we.hSu wOHdmk l%shdj,sfha jeo.;a ixrpl ;=kla nj;a bf.kqfuys

iy b.ekaùfuys m%.;sh oek.ekSu msKsi we.hSu fhdod .;hq;= nj;a iEu .=rejrhl= úiska

u o; hq;= meyeos,s lreKls'  tajd wfkHdakH n,mEfuka hq;= j l%shd lrk nj;a tfiau

tlsfkflys ixj¾Okh flfrys tu ixrpl n,mdk nj;a tfia u tlsfkflys ixj¾Okh

flfrys tu ixrpl n,mdk nj;a .=rejre oks;s'  ika;;sl ̂ksrka;rfhka isÿjk& we.hSï

uq,O¾u wkqj we.hSu isÿúh hq;af;a bf.kSu yd b.ekaùu flfrk w;r;=r oSh'  fuh

bf.kqï-b.ekaúï l%shdj,sh wdrïNfha oS fyda ueo oS fyda w. oS fyda hk ́ kEu wjia:djl

oS isÿúh yels nj f;areï .ekSu .=rejrhl=g wjYH h'  tf,i ;u isiqkaf.a bf.kqï m%.;sh

we.hSug wfmalaId lrk .=rejrhl= bf.kqu" b.ekaùu iy we.hSu ms<sn| ixúOdkd;aul

ie,eiaula fhdod.; hq;= fjhs'

mdi, mokï lr.;a we.hSï jevms<sfj, yqÿ úNd. l%uhla fyda mÍlaIK meje;aùula fyda

fkdfõ'  th y÷kajkq ,nkafka isiqkaf.a bf.kSu;a" .=rejrekaf.a b.ekaùu;a jeä oshqKq

lsÍu i|yd fhdod.kq ,nk ueosy;a ùula jYfhks'  fuh isiqkag móm j isáñka Tjqkaf.a

m%n,;d iy ÿn,;d y÷kdf.k tajdg ms<shï fhdoñka isiqkaf.a Wmßu j¾Okh <Õd lr

.ekSug fhdod.; yels jevms<sfj,ls'

bf.kqï-b.ekaùï l%shdldrlï ;=<ska wkdjrK l%shdj,shlg isiqka fhduq flfrk w;r"

.=rejrhd isiqka w;r .ejfiñka Tjqka bgqlrk ld¾h ksÍlaIKh lrñka ud¾f.damfoaYl;ajh

imhñka lghq;= lsÍu mdi, mokï lr.;a we.hSï jevms<sfj, l%shd;aul lsÍfï oS wfmalaId

flf¾'  fuys oS YsIHhd ksr;=re j we.hSug ,laúh hq;= w;r" YsIH yelshd ixj¾Okh

wfmalaIs; wkaoñka isÿjkafka oehs .=rejrhd úiska ;yjqre lrkq ,eìh hq;= fjhs'

bf.kSu iy b.ekaùu u.ska isÿúh hq;af;a isiqkag ksis w;aoelSï ,nd foñka tajd isiqka

úiska ksis mßos w;am;a lr f.k ;sfí oehs ;yjqre lr .ekSu h'  ta i|yd ksis ud¾f.damfoaYh

iemhSu h'  we.hSfï ̂;lafiare lsÍfï& fhoS isák .=rejrekag ;u isiqka i|yd fohdldrhl

ud¾f.damfoaYl;ajh ,nd osh yels h'  tu ud¾f.damfoaY fmdÿfõ y÷kajkafka m%;sfmdaIKh

^Feedback& yd bosß fmdaIKh ^Feed Forward& hkqfjks'  isiqkaf.a ÿn,;d yd fkdyelshd

wkdjrKh lr.;a úg Tjqkaf.a bf.kqï .eg¨ u.yrjd .ekSug m%;sfmdaIKh;a isiq

yelshd iy m%n,;d y÷kd .;a úg tu olaI;d jeä oshqKq lsÍug bosß fmdaIKh;a ,nd oSu

.=re ld¾hh fjhs'

bf.kqï-b.ekakqï l%shdj,sfhaa id¾:l;ajh i|yd mdGud,dfõ wruqKq w;frka ljr wruqKq

ljr uÜgñka idlaid;a l< yels jQfha oehs y÷kd .ekSu isiqkag wjYH fjhs'  we.hSï

jevms<sfj, Tiafia isiqka <.d lr .;a m%ùK;d uÜgï ksYaph lsÍu fï wkqj .=rejrekaf.ka

n,dfmdfrd;a;= jk w;r isiqka yd fouõmshka we;=¿ fjk;a wod< md¾Yjj,g isiq m%.;sh

ms<sn| f;dr;=re ikaksfõokh lsÍug .=rejreka fhduqúh hq;= h'  fï i|yd fhdod.; yels

fyd| u l%uh jkafka ika;;sl j isiqka we.hSug md;% lsÍug bv m%ia:d i,ik mdi,

mokï lr.;a we.hSï l%uhhs'
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hf:dala; wruqK iys; j l%shd lrk .=rejreka úiska ;u b.ekakqï l%shdj,sh;a isiqkaf.a

bf.kqï l%shdj,sh;a jvd;a ld¾hlaIu lsÍu msKsi jvd fyd| ld¾hlaIu;dfjka hqla;

bf.kqï" b.ekakqï iy we.hSï l%u fhdod .; hq;= fjhs'  fï iïnkaOfhka isiqkag iy

.=rejrekag fhdod .; yels m%fõY ms<sn| m%fNao lsysmhla u;= oelafjhs'  fïjd fndfyda

l,l isg .=rejreka fj; úNd. fomd¾;fïka;=j úiska o cd;sl wOHdmk wdh;kh úiska

o f;dr;=re iïmdokh lrk ,o l%ufõo fjhs'  tfyhska tajd iïnkaOfhka mdi,a moaO;sfha

.=rejreka fyd|ska oekqj;a ù we;ehs wfmalaId flf¾'  tu m%fNao fufiah(

01' mejreï 02' jHdmD;s

03' iólaIK 04' .fõIK

05' ksÍlaIK 06' m%o¾Yk$ bosßm;a lsÍu

07' lafIa;% pdßld 08' flá ,sÅ; mÍlaIK

09' jHQy.; rpkd 10' újD; .%ka: mÍlaIK

11' ks¾udKd;aul l%shdldrlï 12' Y%jK mÍlaIK

13' m%dfhda.sl l%shdldrlï 14' l:kh

15' iaj ks¾udK 16' lKavdhï l%shdldrlï

17' ixl,am is;shu 18' oaú;aj c¾k,

19' ì;a;s mqj;am;a 20' m%Yak úpdrd;aul jevigyka

21' m%Yak yd ms<s;=re fmd;a 22' újdo

23' idlÉPd uKav, 24' iïuka;%K

25' laIKsl l:d 26' N+ñld rx.k

y÷kajd oS we;s fuu bf.kqï" b.ekakqï iy we.hSï l%u iEu tllau iEu úIhhla

iïnkaOfhka ieu úIhh tallhgu fhdod .; hq;= hehs wfmalaId fkdflfrhs'  ;u

úIhhg" úIh tallhg .e<fmk m%fNaohla f;dard .ekSug .=rejreka oekqj;a úh hq;=h; j.

n,d .; hq;= h'

fuu .=re ud¾f.damfoaY ix.%yj, .=rejrekag ;u isiqkaf.a bf.kqï m%.;sh ;lafiare lsÍu

i|yd fhdod .; yels bf.kqï-b.ekakqï yd we.hSï m%fNao ms<sn| i|ykla ;sfí'  tajd

.=rejreka úiska iqÿiq mßos ;u mka;sfha isiqkaf.a m%.;sh ;lafiare lsÍu msKsi fhdod .;

hq;= fjhs'  tajd Ndú; fkdfldg u. yeÍu isiqkag ;u Ydia;%sh yelshd fuka u wdfõoksl

.;s ,laIK;a ufkdapd,l olaI;d;a ms<sn| j¾Okhla <.d lr .ekSu;a m%o¾Ykh lsÍu;a

ms<sn| wvqmdvq we;s lrjhs'
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bf.kqï b.ekaùï ls%hdj,sh §¾> lsÍu

jdrh 1

we.hSï ie,iqu 1

1'0 we.hSï wjia:dj ( jdrh 1 - WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 1'1'3

3'0 WmlrKfha  iajNdjh ( jd¾;dj

4'0 WmlrKfha wruqKq  ( • ffoksl .eg`M úi|Su i|yd úoHd;aul l%uh

Ndú; lrhs'

• isiqkaf.a ksÍlaIK l=i,;d j¾Okh lrhs'

5'0 l%shd;aul lsÍug Wmfoia  ( • iqÿiq .eg`Mjla f;dard .ekSug isiqka

fufyhjkak'

• úoHd;aul l%uh Ndú; lr .eg`M úi|Sug u`.

fmkajkak'

we.hSï ie,iqu 2

1'0 we.hSï wjia:dj ( jdrh 1 - WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 2'2'1

3'0 WmlrKfha iajNdjh ( idys;H úu¾Ykh

4'0 WmlrKfha wruqKq ( • ms<s.; yels m%Njj,ska f;dr;=re tla/ia lrhs'

• wkaúlaISh Ys,am l%u ms<sn| isiqkaf.a oekqu

hdj;ald,Sk lr .ekSug osß .kajhs'

• f;dr;=re bosßm;a  lsÍug úêu;a l%u Ndú;

lrhs'

5'0 l%shd;aul lsÍug Wmfoia  ( • wkaúlaISh Ys,am l%u ms<sn| ms<s.; yels

f;dr;=re ,nd .ekSug iqÿiq uQ,dY% fj; isiqka

fhduq lrjkak'

• f;dr;=re bosßm;a lsÍu i|yd Ndú; l< yels

úêu;a l%u i|yd isiqka fhduq lrjkak'

we.hSï ie,iqu 3

1'0 we.hSï wjia:dj ( jdrh 1 - WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 2'1'3

3'0 WmlrKfha iajNdjh ( m%dfhda.sl mÍlaId

4'0 WmlrKfha wruqKq ( • isiqkaf.a m%dfhda.sl l=i,;d by< kexùu

• ;ud úiska u m¾fhaIKd;aul l%ufõo ie,iqï

lsÍu
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5'0 l%shd;aul lsÍug Wmfoia  ( • isiqka fj; iqÿiq wdydr iïm, imhñka

Tlaisydrl iSks" ks¾Tlaisydrl iSks" msIagh"

fm%daàk yd ,smsv we;s$ke;s nj fiùug fhduq

lrkak'

we.hSï ie,iqu 4

1'0 we.hSï wjia:dj ( jdrh 1 - WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 2'2'3" 2'2'4

3'0 WmlrKfha iajNdjh ( ld¾h idOk f.dkqjla ms<sfh< lsÍu'

4'0 WmlrKfha wruqKq ( • o;a; tl;= lr ilid úêu;a wdldrhlg

.nvd lsÍfï l%u ms<sn| oekqj;a fõ'

• f;dr;=re bosßm;a lsÍfï l=i,;d j¾Okh lr

.kshs'

• ffi, yd mgl ms<sn| jeäÿr wOHhkhg

osßu;a fõ'

5'0 l%shd;aul lsÍug Wmfoia  ( • úúO uQ,dY% imhñka wod< f;dr;=re

;¾ldkql+, yd úêu;a wdldrhlg f.dkq

lsÍug isiqka fufyhjkak'

• ffi, yd mgl ms<sn| jeäÿr wOHhkhlg

fhduq lrjkak'

we.hSï ie,iqu 5

1'0 we.hSï wjia:dj ( jdrh 1 - WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 2'2'1" 2'2'2" 2'2'3" 2'4'3

3'0 WmlrKfha iajNdjh ( idlÉPd uKavmh

4'0 WmlrKfha wruqKq ( • Ôùkaf.a Yla;s iïnkaO;d ms<sn|j .fõIKh

i|yd isiqka osß .kajhs'

• idlÉPd u`.ska oekqu fnod .ekSfï yelshdj

jeä oshqKq lrhs'

5'0 l%shd;aul lsÍug Wmfoia  ( • iajNdjfha mj;sk Yla;s iïnkaO;d ms<sn|

fidhd ne,Sug iqÿiq uQ,dY%j,g isiqka fhduq

lrkak'

• tu Yla;s iïnkaO;d úúOdldr ksrEmk Ys,am

l%u Ndú; lsÍfuka bosßm;a lsÍug u`.

fmkajkak'
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jdrh 2

we.hSï ie,iqu 1

1'0 we.hSï wjia:dj ( jdrh 2 - WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'1'6" 3'1'7" 3'1'8

3'0 WmlrKfha  iajNdjh ( lafIa;% igyka fmd;

4'0 WmlrKfha wruqKq  ( • Ôùka y÷kd .ekSu i|yd ndysr ,laIK Ndú;

lrhs'

• úoHd;aul j rEm igyka weiqfrka f;dr;=re

ikaksfõok lsÍfï l=i,;d j¾Okh lrhs'

• Ôùkaf.a  ndysr ,dlaIKsl .; ,laIK

weiqfrka Tjqka j¾. lrhs'

5'0 l%shd;aul lsÍug Wmfoia  ( • flaj, fyda iuQy jYfhka isiqka ,jd

f;dr;=re tla /ia lrjkak'

• fuu l%shdldrlu i|yd lafIa;% jd¾;d

ixúOdkh lsÍu o jeo.;a fõ'

we.hSï ie,iqu 2

1'0 we.hSï wjia:dj ( jdrh 2 - WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'1'6" 3'1'7" 3'1'8

3'0 WmlrKfha  iajNdjh ( m%dfhda.sl mÍlaId ^Spot Test&

4'0 WmlrKfha wruqKq  ( • weksud,shd rdcOdksfha Ôùkaf.a úúO;ajh

ms<sn|j jeäÿr fidhd ne,Sug osß .kajhs'

• ndysr ,laIK Ndú; lr Ôùka y÷kd .ekSfï

l=i,;d j¾Okh lrhs'

5'0 l%shd;aul lsÍug Wmfoia  ( • mka;sfha we;s isiqka ixLHdjg wod<j m%Yak

ms<sfh, lrkak'

• ish¨ m%Yak i|yd wod< kso¾Yl iys; fïi

ms<sfh, lrkak'

• jrlg tla isiqjd ne.ska wod< ia:dkj,

/f|ñka tla tla m%Yakhg ñks;a;= tlla ;=< oS

ms<s;=re iemhSug isiqkag Wmfoia fokak'

• ish¨ u isiqka iEu m%Yakhlg u ms<s;=re § we;s

njg j.n,d .kak'
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we.hSï ie,iqu 3

1'0 we.hSï wjia:dj ( jdrh 2 - WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 4'1'0" 5'1'0" 6'1'0" 7'1'0

3'0 WmlrKfha  iajNdjh ( mejreu

4'0 WmlrKfha wruqKq  ( • ks¾udKYS,S l=i,;d j¾Okh lsÍu

• tla tla moaO;sfha l%shdldÍ;ajh ms<sn|

bf.kSug Wkkaÿj jeä lsÍu

• iyfhda.Sj lghq;= lsÍu i|yd isiqka osß

.ekaùu

we.hSï ie,iqu 4

1'0 we.hSï wjia:dj ( jdrh 2 - WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 6'1'1" 6'1'2" 6'1'3" 6'1'4" 6'1'5" 6'1'7

3'0 WmlrKfha  iajNdjh ( m%o¾Ykh

4'0 WmlrKfha wruqKq  ( • ks¾udKYS,S l=i,;d ixj¾Okh lsÍu

• ksÍlaIK yd úYaf,aIK l=i,;d jeäoshqKq

lsÍu

• iyfhda.Sj lghq;= lsÍu ms<sn|j osß .ekaùu

• bosßm;a lsÍfï l=i,;d j¾Okh lsÍu

5'0 l%shd;aul lsÍug Wmfoia  ( • wod< úIh lafIa;%j,ska iqÿiq f;aud f;dard

.ekSug isiqka fufyhjkak'

• tu f;audj,g wod<j úúO m%o¾Yk NdKav

fyda mqjre fyda wegejqï fyda ilia lsÍug

isiqka u`. fmkajkak'

• iqÿiq oskhl oS m%o¾Ykh meje;aùug wjYH

lghq;= iïmdokh lr fokak'
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we.hSï ie,iqu 5

1'0 we.hSï wjia:dj ( jdrh 2 - WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 4'1'2" 5'1'1" 7'1'1" 7'1'2

3'0 WmlrKfha  iajNdjh ( laIKsl l:d

4'0 WmlrKfha wruqKq  ( • wod< ússIh ikaOdrh ms<sn|j we;s iQodku

mrSlaId lsrSu

• woyia b;d u ksYaÑ;j yd f;audjg wod<j

bosßm;a lsÍfï yelshd ixj¾Okh lsÍu

5'0 l%shd;aul lsÍug Wmfoia  ( • wdjrKh flfrk úIh ikaOdrh hgf;a

f;aud .Kkdjla ms<sfh< lr.kak'

• tla tla f;audj fjk fjku lvodis ;Srej,

,shd frda,a lrkak'

• fuu lvodis ish,a, fmÜáhl oud wyUq f,i

f;dard.;a isiqfjl=g tu fmÜáfhka f;audjla

f;dard f.k laIKsl l;djla meje;aùug

Wmfoia fokak'

jdrh 3

we.hSï ie,iqu 1

1'0 we.hSï wjia:dj ( jdrh 3 - WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 7'1'4" 7'1'5" 7'1'6" 7'1'7" 7'1'8" 7'1'9

3'0 WmlrKfha  iajNdjh ( m%Yak úpdrd;aul jevigyk

4'0 WmlrKfha wruqKq  ( • f;dard.;a úIh ikaOdrh ms<sn| oekqu w.hhs'

• fok ,o .eg`Mjlg kshñ; wdldrhg jdÑl

ms<s;=rla f.dv kexùug yelshdj jeä oshqKq

lrhs'
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we.hSï ie,iqu 2

1'0 we.hSï wjia:dj ( jdrh 3 - WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 4'1'3" 5'1'2" 8'1'3" 9'1'3

3'0 WmlrKfha  iajNdjh ( lKavdhï iïuka;%K

4'0 WmlrKfha wruqKq  ( • wdydr ÔrK moaO;sh" Yajik moaO;sh"

nysiai%dù  moaO;sh yd iels,s moaO;sh wdY%s;

wdndO ms<sn| iudch fj; f;dr;=re

iïfm%aIKh lsÍug isiqka ;=< Wkkaÿjla we;s

lsÍu'

• tu wdndOj,ska je,lS isàug wjYH wdl,am

f.dvke`.Su'

• Y%jH oDIH wdOdr ksis f,i Ndú; lsÍfï

l=i,;d j¾Okh lrhs'

we.hSï ie,iqu 3

1'0 we.hSï wjia:dj ( jdrh 3 - WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 7'1'8

3'0 WmlrKfha  iajNdjh ( újD; .%ka:

4'0 WmlrKfha wruqKq  ( • wka;rdi¾. .%kaÓ ms<sn| f;dr;=re fiùug

isiqka Wkkaÿ lrhs'

• iqÿiq uQ,dY% u`.ska f;dr;=re Wmqgd .ekSfï

yelshdj jeä oshqKq lrhs'
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we.hSï ie,iqu 4

1'0 we.hSï wjia:dj ( jdrh 3 - WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( ;=kajk jdrh i|yd wod< ksmqK;d uÜgï

ish,a,'

3'0 WmlrKfha  iajNdjh ( flá m%Yak yd jHqy.; rpkd m%Yak

4'0 WmlrKfha wruqKq  ( • iuiaÓ;sh" iudfhdackh" nysiai%djh"

ikaOdrKh yd p,kh iïnkaO oekqu

we.hSug ,la lrhs'

• fok ,o m%Yakhlg kshñ; ,sÅ; ms<s;=rla

f.dvke`.Sfï yelshdj j¾Okh lrhs'

we.hSï ie,iqu 5

1'0 we.hSï wjia:dj ( jdrh 3 - WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 7'1'6" 7'1'7" 7'1'10

3'0 WmlrKfha  iajNdjh ( m%o¾Ykh

4'0 WmlrKfha wruqKq  ( • ixfõok wjhj$jHqy ms<sn| .fõIKh lsÍug

isiqka Wkkaÿ lrhs'

• wdlD;s ;ekSu i|yd úúO øjH mßyrKh

ms<sn| l=i,;d j¾Okh lrhs'

• bosßm;a lsÍfï l=i,;d j¾Okh lrhs'

• ks¾udKd;aul Ñka;kh i|yd isiqka

fmd<Ujhs'



286
2nd

                       w'fmd'i ^Wiia' fm<& cSj úoHdj .=re ud¾f.damfoaY ix.%yh

13 fYa%Ksh - jdrh 1

we.hSï ie,iqu 1

1'0 we.hSï wjia:dj ( jdrh 1 - we.hSï WmlrKh 1

2'0 wdjrKh lrk ksmqK;d uÜgï (  10'1'1" 10'1'2" 10'1'3" 10'1'4

3'0 WmlrKfha iajNdjh (  m%Yak úpdrd;aul jevigyk

4'0 wruqKq ( 1' f;dard .kakd ,o úIh ikaOdrfha

oekqu we.hSu

2' fok ,o .eg`Mjlg jvd WÑ; jdÑl

ms<s;=r f.dvke`.Sfï yelshdj jeä

j¾Okh lsÍu

we.hSï ie,iqu 2

1'0 we.hSï wjia:dj ( jdrh 1 - we.hSï WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï (  10'1'5" 10'1'6" 10'17"

3'0 WmlrKfha iajNdjh (  iïuka;%Kh ^lKavdhï&

4'0 wruqKq ( 1' m%ckl fi!LH ms<sn| f;dr;=re

jHdma; lsÍug isiqka wNsfm%arKh lsÍu

2' ixl=,;d u`.yer .ekSu ms<sn| l%u

Wmdh yd wod< wdl,am m%.=k lrùu

3' Y%jH oDYH wdOdrl ksjerosj Ndú;h

i|yd l=i,;d j¾Okh lsÍu

4' úêu;a l%u Ndú;fhka bosßm;a lsÍï

i|yd isiqka fhduq lsÍu

we.hSï ie,iqu 3

1'0 we.hSï wjia:dj ( jdrh 1 - we.hSï WmlrKh 3

2'0 wdjrKh lrk ksmqK;d uÜgï (  10'1'8" 10'1'9" 10'1'10" 10'1'11" 10'1'12

3'0 WmlrKfha iajNdjh (  újD; .%ka: mÍlaIKh

4'0 wruqKq ( 1' Ydl m%ckkh ms<sn| f;dr;=re /ia

lsÍug isiqka wNsfm%arKh lsÍu

2' úYajdikSh m%Njj,ska f;dr;=re Wlyd

.ekSfï yelshdj jeä oshqKq lsÍu
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we.hSï ie,iqu 4

1'0 we.hSï wjia:dj ( jdrh 1 - we.hSï WmlrKh 4

2'0 wdjrKh lrk ksmqK;d uÜgï (  2'2'2" 2'2'4

3'0 WmlrKfha iajNdjh (  mejreu

4'0 wruqKq ( 1' ks¾udKd;aul l=i,;d j¾Okh

2' m%fõKsh ms<sn| l=;=y,h jeä  lsÍu'

we.hSï ie,iqu 5

1'0 we.hSï wjia:dj ( jdrh 1 - we.hSï WmlrKh 5

2'0 wdjrKh lrk ksmqK;d uÜgï (  11'1'1" 11'1'2" 11'1'3" 11'1'4

3'0 WmlrKfha iajNdjh (  idlÉPd uKavmh

4'0 wruqKq ( 1' fukav,Sh m%fõKsh yd m%fõKsfha

wKql moku ms<sn| isiqka wNsfm%arKh

2' idlÉPd u`.ska oekqu fnod .ekSfï

yelshdj jeä oshqKq lsÍu

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' fukav,Sh m%fõKsh yd m%fõKsfha

wKql moku .fõIKh ms<sn|

   isiqkag u`. fmkaùu'
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jdrh 2

we.hSï ie,iqu 1

1'0 we.hSï wjia:dj ( jdrh 2 - we.hSï WmlrKh 1

2'0 wdjrKh lrk ksmqK;d uÜgï (  11'2'2

3'0 WmlrKfha iajNdjh (  újdo

4'0 wruqKq ( 1' cdk úlrKh lrk ,o Ôùka yd

wod< j iudÔh m%Yak y÷kd .ekSu

2' cdk úlrKh lrk ,o Ôùka yd

wod< j Y%S ,xldfõ j¾;udk ;;a;ajh

.fõIKh

3' ,dlaIKsl ndysr ,laIKj,g wkqj

Ôùka j¾. lsÍu

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' iqÿiq l%uhlg wkqj ud;Dld ,nd

fokak'

2' f;dr;=re tla/ia lr .ekSug iqÿiq

ld,hla ,nd fokak'

we.hSï ie,iqu 2

1'0 we.hSï wjia:dj ( jdrh 2 - we.hSï WmlrKh 2

2'0 wdjrKh lrk ksmqK;d uÜgï (  12'1'4" 12'1'5

3'0 WmlrKfha iajNdjh (  flaI;% igyka fmd;a

4'0 wruqKq ( 1' Y%S ,xldfõ mßir moaO;sj,

,dlaIKsl .=Kdx. .fõIKh

2' iajNdúl iïm;a ixrlaIKhg

wNsfma%rKh

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' fuu l%shdj,sh myiq lr .ekSu i|yd

mdi,ska  lafIa;%  pdßld ixúOdkh

2' ;ks  ;ksj  fyda  lKavdhï  f,i

f;dr;=re tla /ia lsÍu i|yd isiqkag

bv ie,iSu
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we.hSï ie,iqu 3

1'0 we.hSï wjia:dj ( jdrh 2 - we.hSï WmlrKh 3

2'0 wdjrKh lrk ksmqK;d uÜgï (  12'1'5" 12'1'8

3'0 WmlrKfha iajNdjh (  mejreu

4'0 wruqKq ( 1' ffcj  úúO;aj  ixrlaIKh i|yd

wNsfm%arKh

2' iyfhda.s;ajfhka hq;=j lghq;= lsÍu

i|yd wNsfm%arKh

3' úYajdikSh  m%Njj,ska  f;dr;=re

tla/ia lsÍu'

we.hSï ie,iqu 4

1'0 we.hSï wjia:dj ( jdrh 2 - we.hSï WmlrKh 4

2'0 wdjrKh lrk ksmqK;d uÜgï (  12'1'1" 12'1'2" 12'1'3

3'0 WmlrKfha iajNdjh (  laIKsl l;d

4'0 wruqKq ( 1' wod< úIh ikaOdrh ms<sn| iQodkï

yelshdj ñkSu

2' b,lalhg woyia m%ldY lsÍfï

yelshdj j¾Okh

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' úIh ikaOdrh wdjrKh lrk f;aud

lsysmhla iQodkï lrkak'

2' tla tla f;audjg l=im;a woskak'

3' tla  l=im;la f;dard f.k laIKsl

l:djla mj;ajkakg mjikak'

we.hSï ie,iqu 5

1'0 we.hSï wjia:dj ( jdrh 2 - we.hSï WmlrKh 5

2'0 wdjrKh lrk ksmqK;d uÜgï (  13'1'2

3'0 WmlrKfha iajNdjh (  m%dfhda.sl mÍlaIKh

4'0 wruqKq ( 1' isiqkaf.a m%dfhda.sl l=i,;d j¾Okh

2' úúO øjH ÔjdkqyrKfha úúO

;dlaIK l%u mqyqKqj

3' wmQ;s ;;a;aj mj;ajd .ekSfï oS

ÔjdkqyrKfha jeo.;alu biau;= lr

oelaùu

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' YsIHhka fj; wjYH lrk WmlrK$

øjH imhkak'

2' Ndú;dj i|yd we;s øjH Wmfhda.S

lr.k tal,$lKavdhï

l%shdldß;ajhkag bv i,ikak'
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jdrh 3

we.hSï ie,iqu 1

1'0 we.hSï wjia:dj ( jdrh 3 - we.hSï WmlrKh 1

2'0 wdjrKh lrk ksmqK;d uÜgï (  13'1'5" 10'3'2" 10'1'6

3'0 WmlrKfha iajNdjh (  idys;H úu¾Ykh

4'0 wruqKq ( 1' úYajdikSh$ms<s.; yels m%Njj,ska

f;dr;=re tla/ia lrhs'

2' l¾udka; yd lDIsl¾ufha oS laIqø

Ôùkaf.a Ndú;h ms<sn| oekqu

hdj;ald,Sk lr .kshs'

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' wkaúlaISh Ys,aml%u ms<sn|j ms<s.;

yels f;dr;=re ,nd .ekSug uQ,dY%

isiqka fj; fhduq lrkak'

2' f;dr;=re bosßm;a lsÍu i|yd Ndú;

l< yels úêu;a l%u i|yd isiqka fhduq

lrkak'

we.hSï ie,iqu 2

1'0 we.hSï wjia:dj ( jdrh 3 - we.hSï WmlrKh 2

2'0 wdjrKh lrk ksmqK;d uÜgï (  14'1'1

3'0 WmlrKfha iajNdjh ( spot test ^m%dfhda.sl mÍlaId&

4'0 wruqKq ( 1' c, Ôù frdamKfha oS Ndú;d lrk

u;aiH" biaika úfYaI y÷kd

.ekSfï yelshdj ,nd .ekSu

2' ndysr ,laIK Wmfhda.S lrf.k Ôùka

y÷kd .ekSfï l=i,;d  j¾Okh lr

.kshs'

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' mka;sfha isák isiqka ixLHdj wkqj

m%Yak iQodkï lrkak'

2' tla tla m%Yakhg wod<j kso¾Yl

iys;j fïi ms<sfh< lrkak'

3' tlaflkd ne.ska m%Yak f;dard.k tla

m%Yakhlg ñks;a;= tll ld,hla ;=<

ms<s;=re iemhSug Wmfoia fokak'

4' iEu isiqfjl=u iEu m%Yakhlg u

ms<s;=re iemhQ njg ;yjqre lr.kak'
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we.hSï ie,iqu 3

1'0 we.hSï wjia:dj ( jdrh 3 - we.hSï WmlrKh 3

2'0 wdjrKh lrk ksmqK;d uÜgï (  14'1'4

3'0 WmlrKfha iajNdjh (  fCIa;% jd¾;d fmd;la iEoSu

4'0 wruqKq ( 1' Ôùka y÷kd .ekSu i|yd ndysr

,laIK Ndú; lsrSu'

2' úoHd;aul rEm igyka we|Sfï

l=i,;djh j¾Okh lsrSu'

5'0 l%shd;aul lsÍu i|yd .=rejrhdg Wmfoia ( 1' flaj, fyda iuQy jYfhka isiqka ,jd

f;dr;=re tla/ia lrjkak'

2' fuu l%shdldrlu myiq lr .ekSu

i|yd fCIa;% pdßldjla mdi, u`.ska

ixúOdkh lrjkak'

we.hSï ie,iqu 4

1'0 we.hSï wjia:dj ( jdrh 3 - we.hSï WmlrKh 4

2'0 wdjrKh lrk ksmqK;d uÜgï (  13'2'1" 13'1'3" 13'1'4" 14'1'5" 14'1'6

3'0 WmlrKfha iajNdjh (  m%Yak úpdr;aul jevigyk

4'0 wruqKq ( 1' f;dard.;a úIh ikaOdrhla ms<sn|

oekqu we.hSu

2' fok ,o .eg`Mjlg kshñ; wdldrhg

jdÑl ms<s;=rla f.dv ke`.Sug we;s

yelshdj jeä oshqKq lrhs'

we.hSï ie,iqu 5

1'0 we.hSï wjia:dj ( jdrh 3 - we.hSï WmlrKh 5

2'0 wdjrKh lrk ksmqK;d uÜgï ( ;=kajeks jdrfha ish¨ u ksmqK;d

uÜgï

3'0 WmlrKfha iajNdjh (  flá m%Yak yd jHqy.; rpkd m%Yak

4'0 wruqKq ( 1' CIqø Ôj úoHdj yd jHjydßl Ôj

úoHdfõ oekqu we.hSu

2' fok ,o m%Yakhlg kshñ; ,sÅ;

ms<s;=rla f.dvke`.Sfï yelshdj

j¾Okh lsrSu'
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Umbilical Blood Vessels  

Chorion 

Amnion 

Yolk Sac 

Allantois 

Maternal Blood Vessels 

Villus of Chorion frondosum  

�

The extra embryonic membrances 

Hormonal interactions  between the tests and anterior pituitary.  LH 

stimulates the Leydig  cells to secrete testosterone and FSH stimulates the 

Sertoli cells of the  seminiferous  tubules to secrete inhibin. Testesterone and 

inhibin. in turn , exert negative feedback inhibition on the secretion of LH and 

FSH respectively. 
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Structure of Placenta  

Chorion 

Amnion 

Umbilical cord 

Matern

al 

Matern

al 

Uterine 

wall 

Chorionic  

Frondosum 

(fetal) 

decidus 

basalis 

(maternal) 

Placent

a 
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The human female breast showing the milk glands where milk is secreted  and the ducts 

and sinuses carrying milk to the nipple 

Alveoli of milk gland 

duct 

Sinuses 

Openings of ducts on nipple 

Pigmented area (areola) 

Supporting tissue 

  Adipose tissue 
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Diagram of a section of an ovary showing the stages of 

development of one ovarian follicle 
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Capsid 

Sheath 

Tail fiber 

Capsomere 

Capsomere of 

capsid 
Glycoprotein Glycoprotein 

Membranous 

envelope 

d) Tobacco 

mesaio 

virus 

c) Adeno virus b) Influenza virus 
a) T-even 

bacteriophage 
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Representative sources of Antibiotic 

MICROOGANISM ANTIBIOTIC 

Gram-Positive Rods  

Bacillus subtilis 

Bacillus polymyxa 

Bacitracin 

Polymyxin 

Actinomycetes  

Streptomyces nodosus 

Streptomyces venezuelae 

Streptomyces aureofaciens 

 

Streptomyces erythraeus 

Streptomyces fradiae 

Streptomyces noursei 

Streptomyces griseus 

Micromonospora purpurea 

Amphotericin B 

Chloramphenicol 

Chlortetracycline  

      (Aureomycin) and Tetracycline 

Erythromycin 

Neomycin 

Nystatin 

Streptomycin 

Gentamicin 

Fungi  

Cephalosporium 

Penicillium griseofulvum  

Penicillium notatum 

Cephalothin 

Griseofulvin 

Penicillin 

�
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Types of acquired immunity 

TYPE OF IMMUNITY HOW ACQUIRED 

Naturally acquired active immunity 

 

Antigens enter the body naturally; antibodies 

and specialized lymphocytes are produced 

Naturally acquired passive immunity (placental 

and milk transfer) 

Fetus or baby receives antibodies from an   

immunized mother 

Artificially acquired active immunity Prepared antigens in vaccines are introduced 

into susceptible individual, who produces 

antibodies and specialized lymphocytes 

Artificially acquired passive immunity  Immune serum is injected into susceptible 

individual, who receives preformed antibodies  
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Summary of predominant normal flora found according to body site  
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Some protein toxins produced by microorganisms  

                   that cause disease in humans 

Microorganism Toxin Disease Action 

Clostridium 

botulinum 

Several Neurotoxins Botulism Paralysis, blocks 

neural transmission 

Clostridium 

perfringens  

α-Toxin 

γ -Toxin 

-Toxin 

Gas gangrene Lecithinase 

Collagenase 

Hemolysin 

Clostridium tetani Neurotoxin 

(tetanospasm) 

Tetanolysin 

Tetanus Spastic paralysis 

interferes with motor 

neurons 

Hemolytic 

Cardioxtoxin 

Corynebacterium 

diphtheriae 

Diphtheria toxin Diphtheria Blocks protein 

synthesis at level of 

translation 

Streptococcus  

pyogenes 

Streptolysin    O 

Streptolysin    S 

Erythrogenic 

Scarlet fever Hemolysin 

Hemolysin  

Causes rash of scarlet 

fever  

Shigella dysenteriae Neurotoxin Bacterial dysentery Hemorrhage, paralysis 

Staphylococcus 

aureus 

Enterotoxin  

 

Food poisoning  Intestinal 

inflammation 

Aspergillus flavus Aflatoxin B1 Aflatoxicosis Blocks protein 

synthesis at level of 

transcription 

Amanita phalloides -Amanitin Mushroom food 

poisoning 

Blocks protein 

synthesis at level of 

transcription 

�
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PORTAL                  CAUSAINE AGENT                                  DISEASE                                          INCUBATION PERIOD 

OF ENTRY        

Causative Agents for Some Common Diseases, by Portal of Entry 

All causative agents are bacteria, unless indicated otherwise. For viruses, only the viral group is given, except where the virus 

has a name different from the disease it causes. ** These pathogens can also cause disease after entering the body via the 

gastrointestinal tract. 

Respiratory 

tract 

 

Gastro 

intestinal  

tract 

Genitourinary 

tract 

 

Skin or 

parenteral    

route 
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Diseases caused by Exotoxins 

DISEASE BACTERIUM MECHANISM 

Botulism Clostridium botulinum Neurotoxin prevents transmission 

of nerve impulses flaccid 

paralysis results 

Tetanus Clostridium tetani Neurotoxin blocks nerve impulse 

that permits relaxation of  one  

skeletal muscle while the 

opposing muscle is contracting 

Gas gangrene and food poisoning Clostridium perfringens and 

other species of Clostridium 

One exotoxin (cytotexin) causes 

massive red blood cell 

destruction (hemolysis); another 

exotoxin (enterotoxin) is related 

to food and causes diarrhea 

Diphtheria Corynebacterium diphtheriae Cytotoxin inhibits protein 

synthesis, especially in nerve, 

heart and kidney cells 

Scalded skin syndrome, food 

poisoning, and toxic shock 

syndrome  

Staphylococcus aureus One exotoxin causes skin layers 

to separate and slough off (scaled 

skin): another exotoxin 

(enterotoxin) produces diarrhea 

and vomiting;  still another 

exotoxin produces symptoms 

associated with TSS  

Cholera Vibrio cholerae Enterotoxin includes diarrhea 

Scarlet lever Streptococcus pyogenes Cytotoxins cause vasodilation 

that results in the characterisc 

rash  

Traveler’s diarrhea  Enterotoxigenic Escherichia coli 

and Shigella spp. 

Enterotoxin causes excessive 

secretion of ions and water ; 

diarrhea results  

�

�
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Comparison of selected characteristics of bacterial LPS toxins (Endotoxins) and 

protein toxins (Exotoxins) 

Characteristic LPS Toxin Protein Toxin 

Chemical 

composition 

source 

LPS- protein complex  

Cell walls of Gram-negative 

bacteria; released upon death and 

autolysis of the bacteria 

Protein 

Gram-negative and Gram-positive 

bacteria; excretion products of growing 

cells or, in some cases, substances 

released upon autolysis and death of the 

bacteria  

Effects on host  Nonspecific Generally affects specific tissues 

Thermostability  Relatively heat-stable (may resist 

120
0
C for 1 hour) 

Heat-labile; most are inactivated at 60-

80
0
C 

Toxoids  No Yes 

Lethal dose Large Small 
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Current Industrial Effluent Discharge Quality Standards 

Parameter Units 

General Effluent 

standards for 

discharge to inland 

surface waters* 

Tolerance limits for 

effluents discharged 

to marine coastal 

areas* 

Tolerance limits 

for effluents 

discharged on land 

for irrigation 

PH Range (at ambient temperature) - 6.0 to 8.5 6.0 to 8.5 5.5 to 9.0 

Temperature of Discharge  0C 40 45 - 

Total suspended solids (TSS) practical doze of  Mg/1 **50 ***150 - 

a) Total suspended solids µm 850 - - 

b) Floatable solids µm - 3 - 

c) Settleable solids µm - 850 - 

Total dissolved solids (TDS) mg/1 - - 2100 

Chloride (as Cl) mg/1 - - 600 

Sulfate (as SO4) mg/1 - - 1000 

Sodium Adsorption Ratio (SAR) - - - 10 to 15 

Residual Sodium Carbonate mol/1  - 2.5 

Per cent Sodium   - - 

Biochemical Oxygen Demand (5 day, 200C) mg/1 **30 100 250 

Chemical Oxygen Demand mg/1 **250 250 - 

Oil and Grease mg/1 10.0 20 10.0 

Ammoniacal Nitrogen mg/1 50.0 50.0 - 

Phenolic Compounds (as phenol) mg/1 1.0 5.0 - 

Colour Varies **** **** - 

Surfactants  mg/1 - - - 

Cyanides (as CN) mg/1 0.2 0.2 - 

Sulfides (as S) mg/1 2.0 5.0 - 

Fluorides (as F) mg/1 2.0 15 - 

Total Residual Chlorine mg/1 1.0 1.0 - 

Arsenic mg/1 0.2 0.2 0.2 

Boron mg/1 - - 2.0 

Cadmium, Total mg/1 0.1 2.0 2.0 

Chromium, Hexavalent mg/1 - - - 

Chromium, Total mg/1 0.1 1.0 1.0 

Copper, Total mg/1 3.0 3.0 - 

Lead, Total mg/1 0.1 1.0 1.0 

Mercury, Total mg/1 0.0005 0.01 0.01 

Nickel, Total mg/1 3.0 5.0 - 

Selenium, Total mg/1 0.05 0.05 - 

Zinc, Total mg/1 5.0 5.0 - 

Pesticides  - Not detectable - - 

Organo-Phosphorous Compounds (as P) mg/1 - 1.0 - 

Chlorinated Hydrocarbons (as Cl) mg/1 - 0.02 - 

Radioactive Materials     

a) Alpha emitters µC/ml 10-7 10-8 10-9 

b) Beta emitters  µC/ml 10-8 10-7 10-8 
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Primary sedimentation 

tank 

Activated  

stage 

Aeration tank 

(figure 27.11) 

Steps of typical sewage waste treatment. A particular system would use either activated sludge 

aeration tanks or trickling filters, not both, as shown in this figure. The sludge is disposed of in 

landfills or agricultural land. Microbial activity occurs aerobically in trickling filters or in activated 

sludge aeration tanks and anaerobically in the anaerobic sludge digester.   

Trickling filter method of secondary treatment. (a) The sewage is sprayed from the system of 

rotating pipes onto a bed of rocks or plastic honeycomb designed to have a maximum surface area and 

allow oxygen to penetrate deeply into the bed. Microorganisms grow on the enormous surface area, 

forming a microbial slime layer that aerobically metabolizes the organic matter in the sewage tricking 

down through the bed. (b) Diagram of a trickling filter system.   
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