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wOHlaI ckrd,a mKsúvh 

 
cd;sl wOHdmk fldñIka iNdj úiska ks¾foaYs; cd;sl wOHdmk wruqKq idlaId;a lr .ekSu 

iy fmdÿ ksmqK;d ixj¾Okh lsÍfï uQ,sl wruqKq iys; j tjl mej;s wka;¾.;h mokï jQ 

úIhud,dj kùlrKhg Ndck fldg j¾I wglska hq;= pl%hlska iukaú; kj ksmqK;d 

mdol úIhud,dfjys m<uq jk wÈhr" j¾I 2007 § cd;sl wOHdmk wdh;kh úiska Y%S 

,xldfõ m%d:ñl yd oaú;Shsl wOHdmk lafIa;%hg y`ÿkajd fok ,§' 

 

m¾fhaIKj,ska wkdjrKh jQ lreKq o" wOHdmkh ms<sn`o úúO md¾Yaj bÈßm;a l< fhdackd 

o mokï fldg f.k isÿ lrk úIhud,d ;d¾lSlrK l%shdj,shl m%;sM,hla f,i úIhud,d 

pl%fha fo jeks wÈhr wOHdmk lafIa;%hg y`ÿkajd §u 2015 jif¾ isg wdrïN lr we;' 

 

fuu ;d¾lSlrKh lrk ,o kj úIhud,dfõ uQ,sl wruqK jkqfha YsIH m%cdj jvd;a YsIH 

flakaøSh jQ iy l%shdldrlïmdol jQ wOHhk rgdjlg wj;S¾K lsÍfuka" jev f,dalhg 

wjYH olaI;d iy ksmqK;dj,ska ikakoaO udkj iïm;la njg mßj¾;kh lsÍuhs' 

 

fuu ;d¾lSlrK l%shdj,sfha § ish¨ úIhj, ksmqK;d mokï uÜgfï isg Wiia uÜgu olajd 

l%udkql+,j f.dvke`.Su i`oyd my< isg by<g .uka lrk isria ifudaOdk l%uh Ndú; lr 

we;s w;r úúO úIhj, § tl u úIh lreKq kej; kej; bÈßm;a ùu yels ;dla wju lsÍu" 

úIh wka;¾.;h iSud lsÍu iy l%shd;aul l< yels YsIH ñ;=re úIhud,djla ieliSu i`oyd 

;sria ifudaOdk l%uh Ndú; lr we;' 

 

úoHd b.ekaùï - bf.kqï l%shdj,sfha § m%dfhda.sl jev tys jeo.;a fldgils' YsIHhd wod< 

m%dfhda.sl jevj, by< uÜgulska ksr; ùu Tjqkag jeo.;a l=i,;d jeä ÈhqKq lr .ekSug" 

úoHd;aul úu¾Ykfha l%shdj,sh f;areï .ekSug iy Tjqkaf.a ixl,amSh wjfndaOh jeä ÈhqKq 

lr .ekSug Wojq fõ' 

 

fuu m%dfhda.sl w;afmd; ilia lr we;af;a" m%dfhda.sl mÍlaIK ukdj ie,iqï lsÍu" 

YsIHhka bf.kqï l%shdj,sh ;=< ld¾hlaIu f,i ksr; ùu" Ôj úoHd úIh lafIa;% ;=< 

YsIHhkaf.a m%dfhda.sl l=i,;d Tma kexùu hk ld¾h id¾:l lr .ekSug .=re - isiq 

fomd¾Yajhg u u`. fmkaùu;a wruqKq lr.ksñks' 
 

cd;sl wOHdmk wdh;kfha wdh;k iNdfõ iy wOHhk lghq;= uKav,fha idudðlhkag;a" 

fuu m%dfhda.sl w;afmd; ilia lsÍug odhl jQ iïm;a mqoa.,hskag;a fuu ld¾hh id¾:l 

lr .ekSfuys,d lemùu ms<sn`o lD;{ ùug o uu fuh wjia:dj lr .ksñ' 

 

 

wdpd¾h à'ta'wd¾'fÊ'.=Kfialr" 

wOHlaI ckrd,a" 

cd;sl wOHdmk wdh;kh' 
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úoHd wOHlaI mKsúvh 
 

fuu m%dfhda.sl w;afmd; YsIHhd úoHd úIh lafIA;%h ;=< m%ùK;ajh lrd f.k hEug Wojq jk 

f,i iïmdokh lr we;' fuu .%ka:h ilia lsÍfï § .=rejreka" úYajúoHd, wdpd¾hjreka iy 

úIhud,d úfYaI{hska iu`. wm lghq;= lr we;' fuu m%dfhda.sl w;afmdf;ys we;s mÍlaIK Ôj 

úoHd úIhud,d wruqKq uqÿkam;a lr .ekSfï woyi we;sj bÈßm;a lr we;' 

 
mdi, ;=< m%dfhda.sl mÍlaIK lsÍfï jeo.;alu ms<sn| tlsfkl yd wka;¾ iïnkaOhla we;s" 

tkuq;a fjka fjka lreKq f,i i`oyka l< yels fya;= ;=kla my; olajd we;' 

 

1' úoHd;aul ixl,am ^oekqu iy wjfndaOh& f.dvkexùug Wmldr ùu iy ffioaOdka;sl 

lreKq m%dfhda.sl lreKq yd ifudaOdkh lsÍu 

2' úu¾Ykd;aul l=i,;d jeä ÈhqKq lsÍu 

3' m%dfhda.sl l=i,;d f.dvkexùu iy m%.=K lsÍu 

 
hï m%dfhda.sl mÍlaIKhla isÿ lrk úg" by; i`oyka l< fya;= .ek wjOdkh fhduq lrñka 

YsIHhd úIhh jvd;a fyd`Èka f;areï .ekSug" YsIHhd ;=< úoHd{hl= i;= l=i,;d Tmakexùug iy 

YsIHhd ;=< úoHd" ;dlaIK" bxðfkare iy .Ks; lafIa;%j,g iïnkaO jeäÿr wOHdmkh yd /lshd 

wjia:d i`oyd wjYH yiqre l=i,;d m%.=K lsÍug" .=rejrhd Wojq lrkq we;ehs wms úYajdi lruq' 

 
m%dfhda.sl jev ld¾hlaIu ùu i`oyd lghq;=j, kshe,Sfuka bf.k .kakd ia:dkhla njg 

úoHd.drh m;a úh hq;= h' ;j o úoHd.drfha § ms<smeÈh hq;= my; olajd we;s ms<sfj;a ms<sn`o 

ud¾f.damfoaY .=rejrhd úiska ,nd Èh hq;= h' 

 
• jev lrk ia:dkh msßisÿj ;nd .ekSu 

• YsIHhka ;u lghq;= ms<sn`o oeä wjOdkhlska hq;=j isàu 

• ridhk øjH wvx.= fnda;,aj, uQä wdÈh úoHd.dr fïi u; ;nd hEfuka je<lSu 

• c,h" .Eia iy úÿ,sh wmf;a hEu wju jk mßÈ lghq;= lsÍu 

• mÍlaIKh i`oyd § we;s u`. fmkaùu b;d ie,ls,af,ka lshùu iy wkq.ukh lsÍu 

• .=rejrhdf.a oekqj;aNdjh hgf;a YsIHhd úoHd.drhg we;=¿ ùu 

• úIh Ndr .=rejrhd úiska wkqu; lrk ,o mÍlaIK muKla YsIHhd úiska isÿ lsÍu 
 
fuu wjia:dj m%dfhda.sl w;afmd; ilia lsÍfï m%h;akh id¾:l lr .ekSug odhl jQ úYajúoHd, 

wdpd¾hjrekag" .=rejrekag iy wfkl=;a iïm;a mqoa.,hkag lD;{ ùug o fhdod .ksñ' ;j o 

wjidk jYfhka wmf.a ;reK mrmqr f;dr;=rej,ska fmdfydi;a" ;dlaIKsl jYfhka ÈhqKq 

iudcj, idudðlhka f,i iún, .ekaùug fuu m%h;akh bjy,a fõjdhs m;ñ' 

 

 
wdpd¾h' ta'ã'wfidal o is,ajd 

wOHlaI" 

úoHd fomd¾;fïka;=j" 

cd;sl wOHdmk wdh;kh' 
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iïm;a odhl;ajh  
 

wkqYdil;ajh   wdpd¾h à'ta'wd¾'fÊ' .=Kfialr ñh 

   wOHlaI ckrd,a" cd;sl wOHdmk wdh;kh 

 

wëlaIKh   wdpd¾h ta'ã' wfidal o is,ajd" wOHlaI 

   úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh 

 

úIh iïnkaëlrKh  mS' wÉpqoka uhd" iyldr lÓldpd¾h 

   úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh 

 

iïm;a odhl;ajh 

 

wNHka;r   tÉ'tï' udmd .=Kr;ak ñh" fcHIaG lÓldpd¾h 

   úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh 

   mS' wÉpqoka uhd" iyldr lÓldpd¾h 

   úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh 

   mS'à'tï'fla'iS' f;kakfldaka fuúh" iyldr lÓldpd¾h 

   úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;k 

 

ndysr  uydpd¾h tia' fyÜáwdrÉÑ" rcrg úYajúoHd,h 

  uydpd¾h ux.,sld fyÜáwdrÉÑ" le,Ksh úYajúoHd,h 

  tia'ã'mS' nKavdr ñh" O¾urdc úoHd,h" uykqjr ^úY%dñl& 

  î' .fkaYodia ñh" fld$ã'tia' fiakdkdhl úÿy," fld<U 07 

  mS' tÉ' tka' l=,;s,l ñh" foaú nd,sld úoHd,h" fld<U 08 

  tia tï' ù' iurùr ñh" wdrlaIl úoHd,h" fld<U 02 

  iS'ù' tia'  fvfjdagd  ñh" Oïñiair úoHd,h" kd;a;Kaäh 

  tÉ't,a' fyauka;s ñh" rdclSh úoHd,h" fld<U 07  

 

NdId iólaIKh  ch;a mshoiqka" m%Odk Wml¾;D" is¿ñK" 

  ,xldfõ iSudiys; tlai;a m%jD;a;sm;% iud.u' 

 

mß.Kl msgq ieliqu  ã'fla'fþ' mS' oikdhl ñh" l<ukdlrK iyldr" 

  fi!LH yd YdÍßl wOHdmk tallh"  

  cd;sl wOHdmk wdh;kh' 

 
úoHd.dr iydh  tï' je,smsáh" úoHd.dr iyldr" 
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m%dfhda.sl mÍlaIK wxl( 01  

 

ir, úoHd.dr mÍCIK  fhdod .ksñka msIagh" ks¾Tlaisydrl iSks" 
Tlaisydrl iSks" fm%daàk" yd ,smsv y÷kd .ekSu 

 

wruqKq ( 

 fok ,o wdydr øjHj, we;s ffcj wKq y÷kd .ekSu i`oyd mÍCIK isÿ lrhs' 

 wod< mßÈ úoHd.dr l%shd ms<sfj;a wkq.ukh lrhs' 

 wdrlaIdldß f,i mÍlaIK isÿ lrhs' 

 mÍlaIK l%shdj,sh iy ksÍlaIK jd¾;d lrhs' 

 ,nd .;a ksÍlaIK úYaf,aIKd;aul j bÈßm;a lrhs' 

 

øjH yd WmlrK ( 

1. 1] ,elafgdaia ødjKh 

2. 1] *arlafgdaia ødjKh 

3. 1] .aÆfldaia ødjKh  

4. 1] iqfl%daia ødjKh ^Analar sucrose& 
5. 1] msIag ødjKh ^bß`.= msá ks¾foaY flf¾& 

6. fmd,a f;,a fyda ;, f;,a  

7. ì;a;r iqÿ uoh 

8. I2$ KI fmdgEishï whvhsâ ødjKh 

9. ;kql HCl/ H2SO4 

10. fidaähï yhsv%cka ldnfkaÜ (NaHCO3) 

11. fnkälaÜ ødjKh 

12. iqvEka III 
13. 5] fmdgEishï yhsfv%dlaihsâ ødjKh 

14. 1] fldm¾ i,af*aÜ  ødjKh 

15. pH lvodis 

16. mÍlaId k< 

17. mÍlaId k< rdlal 

18. nkaika odyl 

19. m;a; 

20. 1cm3 isßxchla 

 

Wmfoia ( 

• msIaGh" ks¾Tlaisydrl iSks" Tlaisydrl iSks" fm%daàk" ,smsv y`ÿkd .ekSfï ir, 

úoHd.dr mÍlaIK wdo¾Ykh lrkak' ^weuqKqu 01&' 

• wdydr j¾. ^wod< Y=oaO wdldr& iy WmlrK isiqkag imhd fokak' 

• wjYH ;kays § isiqkag u`. fmkajkak' 

• ksÍlaIK jd¾;d lsÍug yd tajd úYaf,aIKd;aulj bÈßm;a lsÍug isiqkag 

Wmfoia fokak' 



2 
 

 

 

m%dfhda.sl mÍlaIK wxl( 02  

 

wdf,dal wKaùCIfha fldgia iy tys lD;H y÷kd .ekSu 

yd kso¾Yl ksÍCIKh i|yd wKaùCIh Ndú;h 

 

wruqKq 

 wdf,dal wKaùlaIfha fldgia kï lr ta tla tla fldgiska bgq flfrk 

lD;H wjfndaO lr .kshs' 

 wdf,dal wKaùlaIfha lD;H ,ehsia;= .; lrhs' 

 wdf,dal wKaùlaIh ksjerÈ j Ndú; lrhs' 

 iÔj mglj,$ ffi,j, ;djld,sl lod ms<sfh, lrhs' 

 kso¾Yl ksÍlaIKh i|yd wKaùlaIh yiqrejhs' 

 ksÍlaIs; jia;=j, úYd,kh .Kkh lrhs' 

 iqÿiq mßudKhg ffi,j, rEm igyka w¢hs' 

 

øjH yd WmlrK 

• wjn," uOHn, iy wên, wjfk;a iys; wdf,dal wKaùlaIhla 

• msßisÿ" úh<s wKaùlaISh lod iy jeiqï fm;s lsysmhla 

• T¾f,daiq ùÿre ;eá fyda fmÜá%§is iy îlrhla 

• l=Uqre c,h" fmdl=Kq c,h" msÿre m,a l< c,h" Ækq $Rhoeo (Tradescantia) 
^frdaysfhda& wmsp¾óh isúh" uqL l=yr wdia;rKfhka .;a ffi,   

• mskai,la iy l=vd ;shqKq ie;la (razor blade) 

• kexjqï lgqjla 
 

Wmfoia  

• my; Wmfoia wkq.ukh lsÍug isiqka fhduq lrkak' 

• wKaùlaIfha m%Odk fldgia y÷kd .ekSu ^weuqKqu II &' 
 wKaùlaIfha foayh iy mdoh 

 wKaùlaI ldp n| 

• Wmfk;a ^udre l< yels& 

• wjfk;a r|jkh ^N%uKh l< yels& 

• wjn," uOHn, yd wên, wjfk;a ^wjYH úg iú l< yels& 

• o< yd ishqï iSreudre 

• uOH jD;a;dldr újrhla iys; fõÈldj 

• fõÈld la,sm hq., 

• wjYH f,i ielish yels o¾mKh 

• ksjerÈ Ys,amSh l%u Ndú; lr" kso¾Yl ksÍlaIKh lsÍug isiqkag Wmfoia 

fokak' 
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• Ækq f.ählska$ frdaysfhda ;=kS wmsp¾óh isú f.k" l=vd ùÿre ;eáhl fyda 

fmÜá%§ishl we;s c,hg oukak' 

• ishqï mskai,la wdOdrfhka msßisÿ wKaùlaISh ùÿre lodjl uOHfha ;enQ c,h 

ìxÿjla ;=<g fuu Ækq wmsp¾óh isúh udre lrkak' 

• c,h ìkaÿj iam¾Y jk mßÈ me;a;lska jeiqï fm;a; kexjqï lgqjl 

wdOdrfhka (Mounting needle) r|jd f.k jdhq nqnq¿ we;=¿ fkdjk fia 

l%ufhka iy fifuka c, ìkaÿj u;g jeiqï fm;a; my;a lrkak' 

• jeiqï fm;a; Wvq w;g isák fia ùÿre lodj wKaùlaIfha fõÈldj u; ;nd" 

wjn, wjfk; kshñ; ia:dkhg fhduq lrkak' 

• Wmfk; ;=<ska n,ñka jia;=j o¾Yk m:hg yiq jk f;la ùÿre lodj 

fõÈldj u; tyd fuyd lrkak' jia;=fõ meyeÈ,s oiqkla ,nd .; yels jk 

fia m%Yia; wdf,dal m%udKhla Wmßu f,i ,efnk mßÈ o¾mKh ilia 

lrkak' 

• meyeÈ,s m%;sìïnhla ,nd .ekSug o< iSreudrej Ndú; lrkak' 

• ishqï iSreudrej Ndú; lr m%;sìïnh ;j ÿrg;a meyeÈ,s jk f,i kdNs.; 

lrkak' 

• wjn,fhka fmfkk fldgia wOHhkh lr jd¾;d igyka lrkak' 

• wjfk;a r|jkh lrljd uOHn, wjfk; kshñ; ia:dkhg fhduq lrkak' 

meyeÈ,s m%;sìïnhla ,efnk f,i iSreudre ilia lrkak' 

• wên, wjfk; lrljd kshñ; ia:dkhg fhduq lrkak' ishqï iSreudrej 

Ndú; lr meyeÈ,s m%;sìïnhla ,nd .kak' 

• wjn," uOHn," iy wên, wjfk;a hgf;a Tn ksÍlaIKh l< oE wOHhkh 

lr jd¾;d lrkak' 

• wfkl=;a ksheÈ wOHhkh lsÍu( 

• by; i`oyka mshjr Ndú; lrñka l=Uqrlska .;a c,h" msÿre m,a lr .;a c,h" 

Èh lä;a;l c,h" uqL l=yr wdia;rfhka ,nd .;a ffi, hk ksheÈ 

wKaùlaIfhka ksÍlaIKh lrkak' 

• Tjqkaf.a ksÍlaIKj,g wod< igyka yd rEmigyka ms<sfh, lsÍug Wmfoia 

fokak' 
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m%dfhda.sl mÍlaIK wxl( 03   

  

 

 ffi,Sh ix>glj, jHqy wjfndaO lr .ekSu i|yd  

bf,lafg%dak wKaúCISh PdhdrEm Ndú;h 

 

wruqKq( 

 bf,lafg%dak wKaùCISh PdhdrEm w¾: ksrEmKh lrhs' 

 bf,lafg%dak wKaùlaISh PdhdrEmj,ska ksÍlaIKh jk wdldrh wkqj 

ffi,Sh ixrpl y÷kd .kshs' 

 ffi,Sh ixrplj, ksje/È rEmigyka w¢hs' 

 bf,lafg%dak wKaùlaIsh PdhdrEm ikaikaokh lr" tajdfha fjkialï 

,ehsia;=.; lrhs' 

 

 

øjH yd WmlrK( 

• nelaàßhd ffi,hl bf,lafg%dak wKaùCISh PdhdrEmhla 

• i;a;aj ffi,hl bf,lafg%dak wKaùCISh PdhdrEmhla 

• Ydl ffi,hl bf,lafg%dak wKaùlaISh PdhdrEmhla 

 

 

Wmfoia( 

 my; i|yka lr we;s tajdfha bf,lafg%dak wKaùlaISh PdhdrEm 

ksÍlaIKhg isiqkag bv i,ikak'  

 nelaàßhd ffi,"  

 Ydl ffi, yd 

 i;a;aj ffi, 

 ixrpl$ bkaøshsld y÷kd .ekSug Wmfoia fokak' 

 Tjqkaf.a ksÍlaIKj, rEm igyka we`oSug fhduq lrkak' 

 § we;s bf,lafg%dak wKaùlaISh PdhdrEm ixikaokh lsÍug isiqkag wjia:dj  

i,id § fjkialï f,aLk.; lsÍug Tjqka fufyhjkak' 
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m%dfhda.sl mÍlaIK wxl( 04  

 

wKaùlaISh lod fhdod .ksñka wkQkkfha iy W!kkfha   

úúO wjia:d y÷kd .ekSu 

 

wruqKq( 

 wkQkk iy W!kk l%shdj,sj, m%Odk wjia:d y÷kd .kshs' 

 ffi, úNdck wdldr fol ksÍlaIKh lr" j¾Kfoayj, yeisÍï rgd jd¾;d 

lrhs' 

 wKaùlaISh ksÍlaIK weiqfrka wkQkk úNdckfha yd W!kk úNdckfha 

ksÍlaIKh l< yels fjkialï i`oyka lrhs' 

 

 

øjH yd WmlrK( 

• wdf,dal wKaùlaIhla 

• wkQkk úNdck wjê wOHhkh i|yd Ækq uQ,d.% ^iaÓr$ ;djld,sl lod& 

• W!kk úNdckh i|yd Tradescantia  mrd.Odksh ^iaÓr$ ;djld,sl lod& 

• mß.Kl iÔjlrK 

 

Wmfoia( 

• tla tla lodfõ úNdck wjê wjn,h" uOH n,h iy wên,h hgf;a 

ksÍlaIKhg isiqka fhduq lrkak' 

• j¾Kfoayj, msysàu iy yevh Ndú;fhka wkQkk iy W!kk úNdckj, 

m%Odk wjia:d oelafjk ffi, iys; m%foaY y÷kd .ekSug isiqka fhduq 

lrkak' 

• úNdck wjia:dj, § j¾Kfoayj, úúO msysàï" tajdfha yev yd isÿ jk 

fjkialï iqmÍlaIdfjka wOHhkhg bv i,ikak'   

• ksÍlaIKh l< wkQkk iy W!kk úNdck wjê ksjerÈ wkqms<sfj<ska we£ug 

isiqkag u`. fmkajkak' 

• W!kkfha § iy wkQkkfha § ffi, ;=< isÿ jk m%Odk wjê úia;r lsÍu 

i|yd mß.Kl iÔjlrK Ndú; lsÍug isiqkag iydh jkak'  
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m%dfhda.sl mÍlaIK wxl( 05   

 

tkaihsu l%shdldß;ajh wdo¾Ykh iy tkaihsu m%;sl%shdfõ YS>%;dj 

flfrys WIaK;ajfha n,mEu ks¾Kh lsÍu i|yd úoHd.dr mÍlaIK                        

^msIagh - weuhsf,aia& 

 

wruqKq( 

• msIag-weuhsf,aia m%;sl%shdj i|yd wegjqu ilia lrhs' 

• m%;sls%hdj i|yd .; jQ ld,h jd¾;d lrhs' 

• ksÍCIK yd m%;sM, j.=.; lrhs' 

• úúO WIaK;aj hgf;a mÍlaIK yiqrejhs' 

• ksÍCIK ;¾ldkql+,j bÈßm;a lrhs' 

 

øjH yd WmlrK ( 

• 1] [w/v] weuhsf,aia ødjKh 

• 1] [w/v]  msIag ødjKh 

• whãka ødjKh (I2/KI) 
• úrdu >áldjla  

• iqÿ fmdaisf,aka .fvd<la 

• WIaK;ajudkhla 

• msfmÜgq 

• c,;dmlhla 

• lelEreï k< yd mÍCId k< 

 

Wmfoia( 

my; oelafjk mßÈ mÍlaIK wegjqu ieliSug isiqkag Wmfoia fokak' 

• fjka fjka mÍCId k<j,g ksjerÈ mßudj,ska weuhsf,aia  (5 ml) yd msIag 

ødjKh (10 ml)  o uek .kak' 

• uek .;a ødjK tl u WIaK;ajhlg m;a ùug bv yßkak' 

• ødjK ñY% lr ^msIaghg weuhsf,aia& úrdu >áldj ls%hd;aul lrkak' 

• iEu ñks;a;= follg u jrla ñY%Kfhka ìkaÿjla whãka ødjKfhka 

ìxÿjla iu`.ska fmdaisf,aka ;yvqj u; ;nd mÍCId lrkak' 

• ;o ks,a meyeh fkdfmkS hk ;=re mÍlaIKh lr f.k hkak' 

• j¾K úm¾hdih ,eîug .; jQ ld,h ks¾Kh lrkak' 

• .; jQ ld,h yd j¾K úm¾hdih j.=.; lrkak' 

• 50C" ldur WIaK;ajh" 400C" 600C hk WIaK;aj hgf;a by; l%shd 

mámdáh fjk fjk u isÿ lrkak ^WIaK;ajh ksh;j mj;ajd .ekSu 

i|yd whsia leg fyda WKq j;=r fyda Ndú; lrkak&' 

• ,nd .;a m%;sM, m%ia:dr.; lsÍug Wmfoia fokak'                         

^  bÈßfhka WIaK;ajh& 

• m%ia;drh weiqfrka m%;sM, úYaf,aIKd;aulj bÈßm;a lsÍug fhduq 

lrkak' 
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m%dfhda.sl mÍlaIK wxl( 06  

 

wjqvia WmlrKh Ndú;fhka ksoyia flfrk Tlaiscka m%udKh wkqj  

m%NdixYaf,aIK YS>%;dj ks¾Kh lsÍu 

^úúO CO2   idkaøKhka yd wdf,dal ;Sj%;djhka i|yd& 
 

wruqKq ( 

• Hydrilla ^yhsä%,a,d&  fyda Elodea ^bf,davshd&  fhdod f.k § we;s 

Wmfoiaj,g wkqj § we;s Wmfoiaj,g wkqj wjqvia WmlrK ilia 

lrhs' 

• ksoyia jk jdhqj O2 f,i iy ksoyia jQ O2 mßudj m%NdixYaf,aIK 

YS>%;djhg iudkqmd;sl nj Wml,amkh lrñka" tys mßudj uekSu 

u`.ska m%NdixYaf,aIK fõ.h ks¾Kh lrhs'  

• úúO wdf,dal ;Sj%;d hgf;a mÍlaIK isÿ lrhs'  

• ,nd .;a m%;sM, u.ska ks.ukj,g t<fUhs' 

• m%NdixYaf,aIK fõ.h flfrys ldnkavfhdlaihsâ idkaøKfha n,mEu 

wdo¾Ykh i`oyd mÍCIKd;aul l%uhla fhdackd lrhs' 

 

øjH yd WmlrK( 

• Hydrilla fyda Elodea jeks c,c Ydl 

• wjqvia WmlrKh ^uhsfl%d ìhqfrÜgqj& 

• 0'01] NaHCO3 ødjKhla 

• mÍCId k<" ùÿre mqkS,hla" óg¾ rE," fïi ,dïmqjla" WIaK;ajudkhla 

yd úrdu >áldjla 

 
Wmfoia ( 

• wjqvia WmlrKh ksjerÈ j wegùug isiqkag u. fmkajkak' tys § 

iïmQ¾K WmlrKh u c,fhka mqrjd we;s nj o c,c Ydlhg m%Yia; 

wdf,dal m%udKhla ,efnk mßÈ thg wdikakj fïi ,dïmqj ;nd we;s 

nj o ;yjqre lr .kak'^weuqKqu II &' 

• m%NdixYaf,aIKfha § ksoyia jk Tlaiscka nqnq¿ uhsfl%d ìhqfrÜgq k<fha  

keïfuys tl;= jk nj ksÍCIKhg bv i,ikak' 

• isßxch fhdod .ksñka ksYaÑ; ld, mrdij, § ksoyia jQ Tlaiscka mßudj 

uek .ekSug Wmfoia fokak' 

• úúO ;;a;aj hgf;a m%NdixYaf,aIK fõ.h ks¾Kh i|yd isiqka 

fufyhjkak' WodyrK f,i wdf,dal ;Sj%;dj fjkia lsÍu i|yd 

wdf,dal m%Njh yd wjqvia uhsfl%d ìhqfrÜgqj w;r ÿr fjkia lrñka 

m%NdixYaf,aIK fõ.h ks¾Kh  

• m%;sM, jd¾;d lsÍug yd m%;sM, meyeÈ,s lsÍug Wmfoia fokak' 

igyk( 

• m%NdixYaf,aIK YS>%;dj flfrys úúO ldnkavfhdlaihsâ idkaøKj, 

n,mEu wdo¾Ykh lsÍu i`oyd WÑ; mÍlaIKd;aul ie,iqula fhdackd 

lsÍug isiqka fufyhjkak' 
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m%dfhda.sl mÍlaIK wxl( 07 

 

m%NdixYaf,aIKh i`oyd we;s wkqj¾;kj,g úfYaI wjOdkh fhduq 

lrñka C3 iy C4 Ydl m;% yrialv  fþo wKaùlaISh ksÍlaIKh 

 

wruqKq( 

 C3 iy C4 Ydl m;%j, yrialv iys; iaÓr lod ksÍlaIKh lsÍu i`oyd 

wKaùlaIh Ndú; lrhs' 

 C3 iy C4 Ydl m;%j, yrialvj, fjkialï y`ÿkd .kshs' 

 C3 iy C4 Ydl m;%j, yrialv oelaùug iqÿiq kï lrk ,o rEm igyka w¢hs' 

 m%NdixYaf,aIKh i|yd jQ wkqj¾;k mokï lr .ksñka C3 iy C4 Ydl 

m;%j, ksÍlaIs; fjkialï tajdfha lD;Hhkag olajk in|;d olajhs'  

 

øjH yd WmlrK( 

• wdf,dal wKaùlaIh 

• C3 iy C4 Ydl m;%j, yrialv iys; ilia lrk ,o lod 

 

Wmfoia ( 

• wKaùlaIfha wj n,h hgf;a wod< lod ksÍlaIKhg isiqkag bv i,id fokak 

• C3 iy C4 Ydl m;%j, yrialv fjkialï ksÍlaIKhg isiqkag u`. 

fmkajkak' 

• wjn,h hgf;a ksÍlaIKh lrk ,o ,laIK fmkaùu i`oyd kï l< rEm 

igyka we`oSug isiqkag bv i,id fokak' 

• m%NdixYaf,aIKh isÿ ùug wkqj¾;k f,i ksÍlaIKh l< jHQy tys lD;H 

i`oyd olajk iïnkaO;dj y`ÿkd .ekSug isiqkag bv i,id fokak' 
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m%dfhda.sl mÍlaIK wxl( 08  

 

m%frdayKh jk îc fhdod .ksñka Yajik YS>%;dj iy  

Yajik ,íêh ks¾Kh lsÍu 

 

wruqKq ( 

• m%frdayKh jk îcj, Yajik YS>%;dj ks¾Kh i|yd WmlrK lÜg,h 

wgjhs' 

• ksÍlaIK yd ñkqï ksjerÈ j ,nd .kshs' 

• ,nd .kakd Tlaiscka mßudj fyda ksoyia lrk ldnkavfhdlaihsâ mßudj 

uekSfuka m%frdayKh jk îcj, Yajik YS>%;dj ks¾Kh lrhs' 

• Yajik ,íêh ks¾Kh lrhs' 

 

 

øjH yd WmlrK( 

 uqx îc 

 Yajikudk folla 

 KOH ødjKhla 

 Êj,k k< 

 úrdu >áldjla 

 ;=,dj 

 c, ;dmlh 

 jeia,ska$ Clay 

 
Wmfoia( 

• wju jYfhka meh 8la c,fha fmd`.jd .;a uqx îc f;;a lvodishla u; 

úiqrejd m%frdayKh i|yd Èkla ;eîug isiqkg iydh jkak' 

• my; i|yka Wmfoia ms<sme§ug isiqka fhduq lrkak' 

• Yajikudk folla  rEmfha mßÈ ^weuqKqqu II n,kak& wegùug isiqkag 

Wmfoia fokak' 

• tla tla Yajikudkhg  iudk ialkaOj,ska ^25g& jQ m%frdayKh jk uqx 

îc we;=`M lrkak'  

• tla Êj,k k,hlg KOH we;=¿ lrkak' wfkla Êj,k k,hg iudk 

c, m%udKhla we;=<;a lrkak' 

• tla Yajikudkhlg KOH iys; Êj,k k<h o wfkla Yajikudkhg 

c,h iys; cj,k k<h o  we;=¿ lrkak' 

• jeia,ska$ Clay fhdod .ksñka WmlrKh jdhqfrdaOl lrkak' 

• Yajikudk ma,dial= c, ;dmlhl ;nkak' 

• lrduh (C) fhdod .ksñka A yd B ndyqj, j¾K l< c, uÜgï iudk 

lr .kak' 

• tla tla k<fha c, uÜgfï uq,a msysàu ,l=Kq lr .kak' 
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• úrdu >áldj ls%hd;aul lrkak' 

• meh follg miq tla tla k<fha c, uÜgïj, fjki ksÍlaIKh lr" 

uek" tajdfhys fjki jd¾;d lrkak' 

• wjfYdaIKh lr .;a O2 mßudj iy ksoyia lrk ,o CO2  mßudj .Kkh 

lr" Yajik fõ.h iy Yajik ,íêh ks¾Kh lrkak' 
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m%dfhda.sl mÍlaIK wxl ( 09   

 

wdf,dal wKaùlaIfhka ksÍlaIKh lr nelaàßhd iy ihfkdnelaàßhd 

w;r fjki y÷kd .ekSu 

 

wruqKq( 

 wKaùlaIh Ndú;fhka nelaàßhdj, yd ihfkdnelaàßhdj, ,dlaIKsl 

,laIK ksÍlaIKh lrhs' 

 nelaàßhd iy ihfkdnelaàßhd w;r fjkialï y÷kd .kshs' 

 ksÍlaIKj, ksjerÈ jd¾;d ;nhs' nelaàßhd yd ihfkdnelaàßhdj, 

,laIK fmkakqï lrñka rEm igyka wÈhs' 

 

øjH yd WmlrK ( 

• Anabaena ^wekìkd&"  Lyngbia  ^,skaìhd& iy Microcystis 
^uhsfl%disiaáia& j, iaÓr lod $ ilia lrk ,o lod 

• wdf,dal wKaùlaI 

 

Wmfoia ( 

• wKaùlaIh Ndú;fhka by; kï lrk ,o nelaàßhdj, yd 

ihfkdnelaàßhdj, ,dlaIKsl ,laIK ksÍlaIKhg yd y÷kd .ekSug 

isiqkag bv i,ikak' 

• iqÿiq rEm igyka fhdod .ksñka ksÍlaIK jd¾;d lsÍug isiqkag Wmfoia 

fokak' 
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m%dfhda.sl mÍlaIK wxl( 10 

 

 

nelaàßhd iy ihfkdnelaàßhdj,  

rEmúoHd;aul ,laIK wOHhkh i`oyd bf,lafg%dak                      

wKaùlaISh PdhdrEm Ndú;h 

 
wruqKq 

 bf,lafg%dak wKaùlaISh PdhdrEm Ndú;fhka nelaàßhdj, ,dlaIKsl ,laIK 

ksÍlaIKh lrhs' 

 bf,lafg%dak wKaùlaISh PdhdrEm Ndú;fhka ihfkdnelaàßhdj, ,dlaIKsl 

,laIK ksÍlaIKh lrhs' 

 bf,lafg%dak wKaùlaISh PdhdrEm weiqfrka nelaàßhd yd ihfkdnelaàßhd 

fjka lr y÷kd .kshs' 

 

WmlrK yd øjH ( 

• nelaàßhdj, bf,lafg%dak wKaùlaISh PdhdrEm 

• ihfkdnelaàßhdj, bf,lafg%dak wKaùlaISh PdhdrEm 

 

Wmfoia ( 

• nelaàßhdj, bf,lafg%dak wKaùlaISh PdhdrEm mÍlaId lsÍug isiqkag bv 

i,id fokak' 

• ihfkdnelaàßhdj, bf,lafg%dak wKaùlaISh PdhdrEm mÍlaId lsÍug isiqkag 

bv i,id fokak' 

• nelaàßhd yd ihfkdnelaàßhd ixikaokhg yd fjkialï y`ÿkd .ekSug 

isiqkag bv i,id fokak' 



13 
 

 

 

 

m%dfhda.sl mÍlaIK wxl( 11  

 

Euglena, ^hq.a,skd&" Paramecium  ^meróishï&, Amoeba  ^weónd&,                  
Ulva ^W,ajd&, Diatoms ^vhgu&, Sargassum ^id¾.eiaï &iy 

Gelidium ^fc,sähï&  Ôùkaf.a rEm úoHd;aul ,laIK ksÍlaIKh 

 
wruqKq ( 

 rEmigyka$ kso¾Yl$ ms<sfh, lrk ,o lod Ndú;fhka Euglena, 
Paramecium, Amoeba, Ulva, Diatoms, Sargassum iy  Gelidium hk Ôùka 

ksÍlaIKh lrhs' 

 by; Ôùkaf.a rEm úoHd;aul ,laIK ,ehsia;=.; lrhs' 

 ksÍlaIK jd¾;d lrhs' 

 

øjH yd WmlrK ( 

• Euglena, Paramecium, Amoeba, Ulva, Diatoms, Sargassum iy  Gelidium 
hk Ôùka f.a kso¾Yl$ rEmigyka$ wKaùlaISh lod 

• wdf,dal wKaùlaI 

• lod iy jeiqï fm;s' 

 

Wmfoia( 

• Euglena, Paramecium, Amoeba, Ulva, Diatoms, Sargassum iy  Gelidium hk 

Ôùkaf.a kso¾Yl$ rEmigyka$ wKaùlaISh lod ksÍlaIKhg YsIHhkag bv 

i,ikak' 

• by; Ôùkaf.a  rEmSh ,laIK ,ehsia;= .; lr Tjqka y÷kd .ekSug YsIHhkag 

bv i,ikak'  

• ksÍlaIK jd¾;d ;eîug isiqkag bv i,ikak'  
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m%dfhda.sl mÍlaIK wxl( 12  

 

Hepatophyta ^fymfgd*hsgd&,  Bryophyta ^n%fhda*hsgd&" 

Anthocerophyta ^wekaf;dfifrd*hsgd&" Pterophyta ^fgfrd*hsgd& " 
Lycophyta ^,hsfld*hsgd&" Cycadophyta ^ihslefvd*hsgd&" Gnetophyta  

^ksfgd*hsgd&" Coniferophyta ^fldksf*frd*hsgd&" Anthophyta 

^wekaf;d*hsgd& jxY yd  Monocotyledoneae ^talîc m;%S& iy 

Dicotyledoneae  ^oaúîc m;%S& ldKavj,g wh;a Ôùkaf.a                     

rEmúoHd;aul ,laIK ksÍCIKh 

 

wruqKq( 

 Marchantia ^udlekaáhd&, Pogonatum ^fmda.kdgï&, Anthoceros 
^wekaf;dfifrdia&, Selaginella ^fi,eðfk,a,d&, Nephrolepis  
^fk*afrdf,msia& Cycas ^ihslia&, Gnetum ^kSgï&, Pinus ^mhskia& iy 

imqIam Ydl rEmigyka$ kso¾Yl Ndú;fhka y÷kd .kshs'  

 by; Ôùkaf.a rEmSh ,laIK ,ehsia;=.; lrhs' 

 ksÍlaIK jd¾;d lrhs' 

 

øjH yd WmlrK(  

• Marchantia,Pogonatum,Anthoceros,Selaginella, Gnetum, Nephrolepis, 
Cycas, Pinus iy imqIam Ydlj, ^tal îcm;%s Ydl yd oaú îcm;%s Ydlj,&  

rEmigyka$kso¾Yl 

• w;a ldp  

 

Wmfoia ( 

• Marchantia, Pogonatum, Anthoceros, Selaginella, Neprolepis, Gnetum, 
Cycas, Pinus iy imqIam Ydlj, ^tal îcm;%s iy oaú îcm;%s& kso¾Yl$ 

rEmigyka ksÍlaIKhg isiqkag bv i,ikak' 

• tu Ôùkaf.a ,dCIKsl rEmúoHd;aul ,laIK y÷kd .ekSug yd ,ehsia;= .; 

lsÍug YsIHhkag u`. fmkajkak' 

• ksÍlaIK jd¾;d lsÍug YsIHhkag bv i,ikak' 

 

igyka(  

• by; kso¾Yl  ksÍlaIKh i`oyd lafIa;% pdßld iQodkï lrkak' 
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m%dfhda.sl mÍlaIK wxl( 13 

 

 

Chytridiomycota ^l%sá%äfhduhsfldagd&" Zygomycota ^ihsf.duhsfldagd&" 

Ascomycota ^weiaflduhsfldagd&" Basidiomycota ^neisäfhduhsfldagd& 

jxYj, cSùkaf.a ,dlaIKsl ,laIK ksÍlaIKh  

 

wruqKq ( 

 Allomyces ^wef,duhsisia&, Mucor ^ñhqflda¾&, Aspergillus ^weiam¾ð,ia& iy 

Agaricus ^we.ßlia& hk Ôùkaf.a rEmigyka$ wKaùlaISh lod iy kso¾Yl 

Ndú;fhka tu Ôùka y÷kd .kshs' 

 by; Ôùkaf.a ,dlaIKsl ,laIK ,ehsia;= .; lrhs' 

 ksÍlaIK jd¾;d lrhs' 

  

øjH yd WmlrK ( 

• Allomyces, Mucor, Aspergillus iy Agaricus hk Ôùkaf.a kso¾Yl$ 

wKaùlaISh lod$ rEmigyka 

• wdf,dal wKaùlaI 

• ùÿre lod iy jeiqï fm;s 

 

Wmfoia ( 

• Allomyces, Mucor, Aspergillus iy Agaricus hk Ôùkaf.a kso¾Yl$ 

wKaùlaISh lod$ rEmigyka ksÍlaIKh lsÍug isiqkag bv i,ikak' 

• tu Ôùka f.a ,dlaIKsl rEmSh ,laIK y÷kd .ekSug yd ,ehsia;= .; lsÍug 

bv i,ikak' 

• ksÍlaIK jd¾;d ;eîug isiqkag bv i,ikak' 

 

igyk (  

• w÷re ia:dkj, § È,Srj, j¾Okh YS>% j isÿ fõ' 

• mdka msá iaj,amhla c,h iu`. ñY% lr ùÿre lodjla u; ;=kS f,i m;=rjd 

th fmá% §ishlska jid ;eîfuka  fyda 

 c,fhka fm`.jQ mdka lene,a,la ùÿre n÷klska jid ;enSfuka  

Mucor È,Sr cd,hla ,o yels h' 
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m%dfhda.sl mÍlaIK wxlh ( 14   

 

Cnidaria ^ksvdßhd&, Platyhelminthes ^ma,eáfy,añkaf;ia&, 
Nematoda^fkufgdavd&" Annelida ^wefk,svd&" Arthropoda ^wdf;%dafmdavd&" 

Mollusca ^fud¨iald& iy  Echinodermata ^tlhsfkdvfïgd& jxYj, 

Ôùkaf.a rEmúoHd;aul ,laIK ksÍlaIKh 

 

wruqKq( 

 Cnidaria, Platyhelminthes, Nematoda, Annelida, Mollusca, Arthropoda 
iy Echinodormata hk jxYj,g wh;a iq,N Ôùka rEmúoHd;aul ,laIK 

Ndú;h u.ska y÷kd .kshs' 

 ksÍlaIK jd¾;d lrhs' 

 i;=ka fjka lr y÷kd .ekSug fofnÿï iQÑ ks¾udKh lr" Ndú; lrhs'  

 

 

øjH yd WmlrK ( 

 Hydra ^yhsv%d&" Planaria ^ma,efkaßhd&" jgmKqjd" .evú,d" f.d¿fn,a,d" 

mie`.s,a,d yd lerfmd;a;d hk Ôùkaf.a rEm igyka$ wKaùlaISh lod$ 

kso¾Yl 

 wdf,dal wKaùlaIh  

 

Wmfoia( 

 kso¾Yl$ rEmigyka$ wKaùlaISh lod fhdod .ksñka by; ±lafjk cSúka 

ksÍlaIKhg yd bv i,ikak' 

 by; oelajQ  Ôúka y÷kd f.k" Tjqkaf.a ,dlaIKsl rEmúoHd;aul ,laIK 

,ehsia;= .; lsÍug YsIHhkag bv i,ikak' 

 by; ±lajQ Ôùka fjka lr y÷kd .ekSug fofnÿï iQÑhla ms<sfh, lsÍug 

YsIHhkag bv i,ikak' 
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m%dfhda.sl mÍlaIK wxl( 15  

 

Chondrichthyes ^fldkaä%la;sfhia&, Osteichthyes ^Tiafghsla;sfhia&" Amphibia 

^weï*sìhd&" Reptilia ^frmaá,shd&, Aves ^wdfõia& hk j¾.j, Ôùkaf.a 

,dCIKsl ,CIK ksÍCIKh lsÍu 

 

wruqKq ( 

 kso¾Yl fyda rEmigyka Ndú;fhka fudard$ uvqjd" n,hd" i,ukaord$ 

Ichthyophis ^bla;sfhda*sia& / ueähd" lgqiaid$ khd$ lsUq,d" lmqgd iy iq,n 

laISrmdhs i;a;ajhl= hk Ôùka ksÍCIKh lrhs' 

 by; Ôùkaf.a ,dCIKsl rEmúoHd;aul ,CIK ,ehsia;= .; lrhs' 

 ksÍlaIK jd¾;d lrhs' 

 

øjH yd WmlrK ( 

• fudard$uvqjd" n,hd "i,ukaord$ Ichthyophis / ueähd " lgqiaid$ khd$ 

lsUq,d" lmqgd iy iq,N laISrmdhs i;a;ajfhl= hk Ôúkaf.a kso¾Yl fyda rEm 

igyka 

 

Wmfoia ( 

• wod< rEmigyka$ kso¾Yl Ndú;fhka by; i|yka Ôùka wOHhkhg isiqkag 

bv i,ikak' 

• tu Ôùkaf.a ,dCISh rEmúoHd;aul ,CIK y÷kd .ekSug yd ,ehsia;= .; 

lsÍug isiqkag bv i,ikak' 

• ksÍlaIK jd¾;d ;eîug isiqkag isiqkag bv i,ikak' 
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m%dfhda.sl mÍlaIK wxl( 16  

 

wdf,dal wKaùlaIh Ndú;fhka Ydl mglj,                                                        

ffi, m%fNaoj, úfYaI ,laIK y÷kd .ekSu 

 

wruqKq ( 

 uDÿia;r" ia:Q,fldaKdia;r" oDVia;r ^Wm, ffi, yd ;ka;=& ffi,u yd 

maf,dahu hk m%Odk Ydl mgl wdf,dal wKaùlaIh Ndú; lr y÷kd 

.kshs' 

 wKaùlaIfhka ksÍlaIs; Ydl mgl ksjerÈ mßudKhg wkqj w¢hs' 

 tla tla Ydl mglj, ,laIK wkqj tajd fjka lr y÷kd .kshs'  

 

 

øjH yd WmlrK  ( 

• wdf,dal wKaùlaI 

• Helianthes ^iQßhldka;& Ydlfha l|" uq, iy m;%j, yrialv iys; 

ms<sfh, lrk ,o lod 

• m%Odk Ydl mgl wvx.= ms<sfh, lrk ,o iqÿiq lod ^´¨ m;% kgqfõ 

yrialvla" tal îcm;%s iy oaù îcm;%s m;% wmsp¾u" u;a .dk ,o fmar$ 

wfkdaodj, udxi, fldgia yd ldIaÀh l| lemqï wdÈh& 

• ùÿre lod yd jeiqï fm;s 

^ms<sfh, l< lod ke;s úg Ydl mgl Ndú; lr" iqÿiq lod úoHd.drh ;=<  

§ u ms<sfh, lr .kak&' 

 

Wmfoia ( 

• mgl iys; lod wKaùlaIfha wjn,h hgf;a wOHhkhg isiqkag bv i,ikak' 

• úúO mgl ia:dk.; ù we;s m%foaY$ l,dm y÷kd .ekSug isiqkag u. 

fmkajkak' 

• tla tla mglh wKaùlaIfha uOH n,fhka iy wê n,fhka ksÍlaIKh lr 

,dlaIKsl ,laIK y÷kd .ekSug bv i,ikak' 

• Ydlj, mglj, úúO;ajh ;j ÿrg;a y÷kd .ekSu i|yd ms<sfh, lrk ,o 

iqÿiq lod isiqkag imhkak' 

• ksÍlaIKh lrk ,o mglj, ,dCIKsl .=Kdx. fmkaùu i|yd rEmigyka 

we£ug isiqkag bv i,ikak' 
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m%dfhda.sl mÍlaIK wxl( 17   

 

oaúîcm;%s yd tal îcm;%s m%d:ñl uq, yd m%d:ñl  

lf|a yrialv fþo ksÍlaIKh  

 

wruqKq( 

 Ydl fldgiaj, ;=kS yrialv fþo lemSfï l=i,;dj j¾Okh lr .kshs' 

 m%d:ñl uqf,ys yd m%d:ñl lf|ys úúO mgl j¾.j, ieleiau wdf,dal 

wKaùCIh hgf;a ksjerÈ j ksÍCIKh lr y÷kd .kshs' 

 tal îcm;%S yd oaú îcm;%s l|ka yd uq,aj, yrialvhkays jHQy úoHd;aul 

fjkialï fjka fldg y÷kd .kshs' 

 wKaùCIh hgf;a ksÍlaIKh lrk ,o tal îcm;%S yd oaú îcm;S% yrialvj, 

f¾Ld igyka w| kï lrhs' 

 

øjH yd WmlrK( 

• fndaxÑ îc me<hlska fyda fjk;a tjeks iudk oaú îcm;%s Ydlhlska ,nd .;a 

uq,l yria lvla 

• Ækq  uq,lska fyda  ta yd iudk fjk;a Ydlhlska fyda ,nd .;a uq,l  

yrialvla  

• Tridax ^g%hsv%elaia& jeks oaú îcm;%s Ydlhlska ,nd .;a l|l yrialvla 

• ;DK Ydlhlska fyda tjeks fjk;a tal îcm;%s Ydlhlska fyda ,nd .;a l|l 

yrialvla 

• íf,aâ ;,hla" ùÿre lod" jeiqï fm;s" l=vd mskai,la yd Trf,daiq lod 

• wdf,dal wKaùCI 

 

Wmfoia  ( 

• by; Ydl fldgiaj,ska lemQ ;=kS yrialv fÊo" c,h iys; Trf,daiq lodj,g 

udre lsÍug isiqka fhduq lrkak' 

• tu fþo fjk fjk u ùÿre lod u; c, ìkaÿjl kxjd" jeiqï fm;sj,ska 

jeiSug Wmfoia fokak' 

• tu ilik ,o lod wdf,dal wKaùCIfhka ksÍlaIKh lrjkak' 

• úúO mgl yd ffi, j¾.j, jHQyh yd jHdma;sh ksÍlaIKhg isiqkag bv 

i,ikak' 

• ilid .;a ;=kS Ydl yrialv fþoj, we;s uÊcdj" *af,dahu" ffY,u" 

mßpl%h" wka;Yap¾uh" ndyslh yd wmsp¾uh y÷kd .ekSug isiqka fhduq 

lrkak' 

• wOHhkh lrk ,o jeo.;a jHQy ±lafjk mßÈ kï lrk ,o f¾Ld igyka 

we£ug isiqkag Wmfoia fokak' 
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m%dfhda.sl mÍlaIK wxl( 18 

  

oaúîcm;%s ldIaGfha$oejfha  yrialvj,  wKaùCISh yd ufyalaISh jHQy 

wOHhkh 

 

wruqKq( 

 mßK; oaú îcm;%s Ydl l|l úúO mgl j¾. y÷kd .kshs' 

 oaú îcm;%s Ydl l|l j¾Ol j<¨ y÷kd .kshs' 

 oaúîc m;%S lf|a yrialvl fþo iys; lod ms<sfh, lrhs' 

 

øjH yd WmlrK  ( 

• oaú;Shsl >k ùu isÿ jQ oaú îcm;%s Ydl l|l fldgila ^Vernonia 
^fudKrl=vqïìh& / Helianthus ^iQßhldka;& / Stachytarpheta ^n¨kl=g) 

• mßK; ldIaÁh Ydl l|l yrialvl fldgila (Slice) 

• c,h iys; Trf,daiq lod" ùÿre lod" jeiqï fm;s 

• íf,aâ ;,hla yd l=vd mskai,la 

• weks,Ska i,af*aÜ ødjKh  

• wdf,dal wKaùlaI 

 

Wmfoia( 

• fok ,o Ydlfha lf|ka ,nd .;a kso¾Ylfhka ;=kS yrialv fþo lmd" 

Trf,daiq ùÿre ;eáfha we;s c,hg oeóug isiqkag Wmfoia fokak' 

• tajd weks,Ska i,af*aÜj,g oud j¾K .ekaùug Wmfoia fokak' 

• lodjla u; c, ìkaÿjla ;=< fuu fþo kxjd jeiqï fm;a;lska jeiSug 

i,ikak' 

• wKaùCIfha wjn,h hgf;a mÍCId lr oaú;Shsl ffY,u yd oaú;Shsl *af,dahu 

iE§u wdrïN jk wjia:dj oelafjk ;=kS fþohla f;dard .ekSug isiqkag bv 

i,ikak' 

• wKaùCIfha wên,h hgf;a ksÍCIKh lr" úúO mglj, jHdma;sh y÷kd 

.ekSug isiqka fhduq lrkak' 

• ldIaÁh lf|ys yrialv fldgi (Slice) ksÍCIKh lr fmd;a;" t<h yd 

wrgqj" j¾Ol j, jeks jeo.;a uQ,sldx. y÷kd .ekSug bv i,id fokak 

^ufyalaI wOHhkhla&' 

• kï lrk ,o rEm igykla iys; j ksÍlaIK jd¾;d lsÍug isiqkag Wmfoia 

fokak' 
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m%dfhda.sl mÍlaIK wxl( 19 

 

wdf,dal wkaùlaIh Ndú;fhka mQáld yd jdisÿrej, jHQyh ksÍlaIKh  

 

wruqKq( 

 mQáldfõ jHQyh ksÍlaIKh lrhs' 

 jdisÿrl jHQyh ksÍlaIKh lrhs' 

 mQáldjl yd jdisÿrl kï lrk ,o rEmigyka wÈhs' 

 

øjH yd WmlrK( 

• nq,;a fyda Tradescantia (Rhoeo) Ydl m;%hl wmsp¾óh isú 

• Stachytarpheta jeks Ydlhl oaú;Shsl Ydl l`ol yrialv 

• oaú;Shsl Ydl l`ol yrialv iaÒr lod 

• wdf,dal wKaùlaIh 

 

Wmfoia( 

• nq,;a fyda Tradescantia (Rhoeo) Ydl m;%hlska wmsp¾óh isúhla ,nd .ekSug 

isiqkag mjrkak' 

• oaú;Shsl Ydl l`olska ;=kS yrialvla ,nd .ekSug isiqkag wjia:dj i,id 

fokak' 

• wdf,dal wKaùlaIfha wjn,h hgf;a wmsp¾óh isúh yd oaú;Shsl Ydl lf`oa 

yrialv ksÍlaIKhg isiqkag  bv i,ikak' 

• wdf,dal wKaùlaIfha wên,h hgf;a mQáldjla yd jdisÿrla ksÍlaIKhg 

isiqkag bv i,ikak'  

• isiqkaf.a ksÍlaIK jd¾;d lsÍug Wmfoia fokak' 
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`m%dfhda.sl mÍlaIK wxl( 20  

 

Rhoeo (Tradescantia)  wmsp¾óh isúj, ødjH úNjh ks¾Kh lsÍu 

 

wruqKq ( 

 fok ,o uõ ødjKh fhdod .ksñka úúO idkaøKj,ska hq;a ødjK" ms<sfh, 

lrhs' 

 Rhoeo (Tradescantia) wmsp¾óh ffi,j, Y=k;dj" úY+k;dj iy wdrïNl 

úY+k;dj hk wjia:dj, fjkialï wdf,dal wKaùlaISh ksÍlaIK u`.ska 

fjka lr y÷kd .kshs' 

 wdf,dal wKaùlaIfhka ,enQ ksjerÈ ksÍlaIK u`.ska úY=k;d m%;sY;h 

ks¾Kh lrhs' 

 ,enQ o;a; m%ia;dr u`.ska ksrEmKh lrhs' 

 Rhoeo wmsp¾óh ffi,j, ødjH úNjh m%ia;drfhka ,enQ w.h weiqfrka 

ks¾Kh lrhs' 

 

øjH yd WmlrK( 

• Rhoeo kejqï Ydl m;% ^Tradescantia) 
• mshka iys; fmÜß§is yhla ^0.15M,  0.20M, 0.25M, 0.30 M, 0.35 M, 0.40 M 

f,i kï lrk ,o& 

• mÍlaId k< yhla ^0.15M,  0.20M, 0.25M, 0.30 M, 0.35 M, 0.40 M f,i kï 

lrk ,o& 

• mÍlaId k< rdlal 

• 10.00 ml l%udxls; msfmÜgq folla 

• wdi%e; c, îlrhla 

• 1 M iqfl%daia ødjKh wvx.= îlrhla 

• íf,aâ ;,hla" ishqï veys w~q" ishqï mskai,a 

• wKaùlaISh lod iy jeiqï fm;s 

• wdf,dal wKaùlaI 

• m%ia;dr lvodis    

 

Wmfoia( 

• l%udxls; msfmÜgq" 1M  iqfl%daia  ødjKh  iy wdiQ; c,h Wmfhda.s lr 

.ksñka 0.15M,  0.20M, 0.25M, 0.30M, 0.35M, 0.40M jYfhka úúO 

idkaøKfhka hq;a iSks ødjK 20 ml ne.ska fjk fjk u ms<sfh, lr" kï 

lrk ,o mÍlaId k<j,g oeóug Wmfoia fokak' 

• mÍlaId k<j, we;s tu ødjK" kï lrk ,o fmÜß§isj,g oeóug isiqka 

fhduq lrkak'  

• Tradescantia m;%j, há wmsp¾óh isú ^oï meye;s& l=vd fldgia lsysmhla 

f.k" tajdfhka isú lsysmhla  ^2-3& ne.ska iqfl%daia ødjK wvx.= 

fmÜß§isj,g oeóug isiqkag bv i,ikak' 

• tu wmsp¾óh isú iys; iqfl%daia ødjK wvx.= fmá% Èis mshfkka jid" wdi%e;s 

iu;=,s;;djg m; jk f;la ñks;a;= 20la muK ;eîug Wmfoia fokak' 
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• ta ta iqfl%daia ødjKfhka ì|la o iys;j tys ;snQ wmsp¾óh isú len,s ishqï 

mskai, wOdr lr f.k" wKaùlaISh lodj, kxjd" jeiqï fm;a;lska jeiSug 

Wmfoia fokak' 

• wmsp¾óh isú iys; lod" wKaùlaIfha wj n,h hgf;a ksÍlaIKh lr 

wOHhkh i|yd iqÿiq meyeÈ,s lafIa;%hla f;dard th uOH n,h hgf;a 

ksÍlaIKh lsÍug isiqkag bv i,ikak' 

• tu wKaùlaISh lafIa;%h ;=< olakg ,efnk úY=k jQ ffi, ixLHdj yd tys jQ 

uq¿ ffi, ixLHdj fjk fjk u .Kka lsÍug Wmfoia fokak' 

• úY=k;d m%;sY;h .Kkh lsÍug isiqka fhduq lrjkak' 

• úY=k ffi, m%;sY;h y wlaIfha;a iqfl%daia ødjKj, ujq,sl;dj x wlaIfha;a" 

msysgk mßÈ ,enQ mdGdxl m%ia;dr .; lsßug Wmfoia fokak'  

• m%ia;drh Ndú;fhka 50] úY+k;djg wod< iqfl%daia ødjKfha idkaøKh fidhd 

f.k th fhdod .ksñka Tradescantia wmsp¾óh ffi,j,g wod< ødjH 

úNjh § we;s j.=j Ndú;fhka ks¾Kh lsÍug isiqkaj fhduq lrkak' 

• ,enQ m%;sM, idlÉcd lrkak' 

• fmá% §is ;=< we;s iqÿiq odjKj,g ±uQ wmsp¾uh isú len,s wdOdrfhka Y=k 

^wdi%e; c,fha we;s& úY=k yd wdikak úY=k;d ;;a;ajfha we;s ffi, 

ksÍlaIKhg isiqka fufyhjkak'  

Solute potentials of given sucrose solutions at 20 
0

C 
Concentration of 
sucrose solution (Molarity) 

Solute 
potential/kPa 

Solute 
potential/atm 

0.05     -130      -1.3 

0.10     -260      -2.6 

0.15     -410      -4.0 

0.20     -540      -5.3 

0.25     -680      -6.7 

0.30     -820      -8.1 

0.35     -970      -9.6 

0.40    -1 120    -11.6 

0.45    -1 280    -12.6 

0.50    -1 450    -14.3 

0.55    -1 620    -16.0 

0.60    -1 800    -17.8 

0.65    -1 980    -19.5 

0.70    -2 180    -21.5 

0.75    -2 370    -23.3 

0.80    -2 580    -25.5 

0.85    -2 790    -27.5 

0.90    -3 010    -29.7 

0.95    -3 250    -32.1 

1.00    -3 510    -34.6 

1.50    -6 670    -65.8 

2.00          -11 810               -116.6 
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m%dfhda.sl mÍlaIK wxlh( 21  

 

Alocasia ^ynr,&, m;% jDka;j,$ w¾;dm,a wdlkao  

;Srej, c, úNjh ks¾Kh  
 

A - ynr, m;% jDka;j, c, úNjh ks¾Kh  

 

wruqKq ( 

  ynr, m;% jDka; ;Srej, jl%;dj ukshs' 

 m;% jDka; ;Srej, jl%;d fjkfiys m%;sY;Y wlaIfha yd iqfl%daia ødjKj, 

idkaøK X wlaIfha fhdod .ksñka m%ia;dr w¢hs'  

 mÍlaIKd;aul m%;sM, w¾:l:kh lrhs' 

 m%ia;drfhka ,enQ o;a; Wmfhda.s lr f.k ynr, m;% jDka; ffi,j, c, 

úNjh ks¾Kh lrhs' 

 

øjH yd WmlrK  ( 

• ynr, m;% jDka; 

• mshka iys; fmÜß§is yhla ^0.15M,  0.20M, 0.25M, 0.30 M, 0.35 M, 0.40 M f,i 

kï lrk ,o& 

• mÍlaId k< yhla ^0.15M,  0.20M, 0.25M, 0.30 M, 0.35 M, 0.40 M f,i kï 

lrk ,o& 

• mÍlaId k< rdlal 

• 10.00 ml l%udxls; msfmÜgq folla 

• wdi%e; c,h îlrhla 

• 1M iqfl%daia ødjKh wvx.= îlrhla 

• íf,aâ ;,hla" ishqï veys w~qjla 

• fldaKudk 

• fmryka lvodis$ ;Ska; fmdjk lvodis (Blotting Papers), m%ia;dr lvodis    

 

Wmfoia( 

• § we;s idkaøKj,ska hq;a iqfl%daia ødjK 20 ml ne.ska ms<sfh, lr tajd 

fmÜß§isj,g oud wod< idkaøK wkqj tajd kï lsÍug Wmfoia fokak' 

• my; i|yka Wmfoia wkq.ukhg isiqka fhduq lrkak' 

• 6 cm muK È. taldldr úIalïNhla iys; ynr, m;% jDka; lene,s yhla 

muK f.k" tu jDka;j, Èla wlaIh Tiafia uOH ,CIHh i,l=Kq lr 

.kak' 

• tla tla lene,a, wÍh f,i iudk ;Sre y;rlg Èla wlaIh Tiafia m<kak' 

• iqÿ lvodishla u; tajd ;nd my; rEmfha mßÈ tla tla ;Srefõ uq,a yevh 

igyka lrkak' 
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• wdrïNl jl%;dj ABC fldaKh ukskak' 

• jl%;dj uek .;a m;% jDka; ;Sre y;r ne.ska fmÜß §isj, we;s iqfl%daia 

ødjKj, .s,ajd mshk jid mehla muK ;sîug bv yßkak ^wdi%e;sl 

iu;=,s;;djg m;a jk ;=re&' 

• bka miq tu ;Sre iqfl%daia ødjKj,ska msg;g f.k" ;Sre u; /£ we;s jeämqr 

ødjK ;Ska; fmdjk lvodishla $fmryka lvodishla u`.ska bj;a lr" tu 

;Sre iqÿ lvodishla u; ;nkak' 

• ;Srej, udhsï i,l=Kq lr" jl%;dj kej; ukskak' 

• iEu ;Srejl u jl%;d fjki ks¾Kh lrkak' 

• jl%;d fjkfiys m%;sY;h ^Y wlaIh& iy iqfl%daia ødjKj, idkaøK ^X 

wlaIh&  w;r m%ia;drhla w¢kak' 

• m%ia;drh Ndú;fhka Alocasia jDka; len,sj, jl%;dj fjkia fkdjk 

wjia:djg wod< ødjK idkaøKh ks¾Kh lrkak' 

• mÍlaIK wxl 20 § we;s j.=j Ndú;fhka tu idkaøKhg wod< c, úNjh 

ks¾Kh lrkak' 

• Tnf.a ksÍlaIK meyeÈ,s lrkak' 

 

B - w¾;dm,a wdlkao ;Srej, c, úNjh ks¾Kh  

 

wruqKq( 

 w¾;dm,a wdlkao ;Srej, Èf.ys fjki ukshs' 

 w¾;dm,a ;Srej, È. fjkfiys m%;sY; (Y) iy iqfl%daia ødjKj, idkaøK 
(x) w;r m%ia;dr w¢hs' 

 mÍlaIdKd;aul m%;sM, w¾:l:kh lrhs' 

 m%ia;drfhka ,efnk o;a; Wmfhda.s lr f.k w¾;dm,a wdlkao ffi,j, 

c, úNjh ks¾Kh lrhs' 

 

øjH yd WmlrK( 

• w¾;dm,a wdlkao 

• mshkaj,ska jeiQ yd wod< idkaøKj,ska hq;a iqfl%daia ødjK iys; fmÜß§is 

yhla ^0.15M,  0.20M, 0.25M, 0.30M, 0.35M, 0.40M) 

• mÍlaId k< yhla ^0.15M,  0.20M, 0.25M, 0.30 M, 0.35 M, 0.40 M hk 

idkaøKj,ska hq;a iqfl%daia øjK iys;) 

• mÍlaId k< rdlalhla 

• 10 cm3 fyda 25 cm3 fyda jQ l%udxls; msfmÜgq folla 

• wdi%e; c,h 

• 1 M  iqfl%daia ødjKhla 

• wen úÈkhla (cork borer) iy f¾i¾ ;, 

• 100cm3 îlr folla 

• m%ia;dr lvodis 
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Wmfoia# 

 my; Wmfoia wkq.ukhg isiqka fhduq lrkak' 

• 1M iqfldaia ødjKh fhdod .kssñka § we;s idkaøKj,ska hq;a iqfl%daia ødjK 

20 ml ne.ska ms<sfh, lr .kak' tajd idkaøK wkqj kï l< mÍlaId k< 

yhg oukak' 

• w¾;dm,a f.äfha fmd;a; bj;a lrkak'  

• wen úÈkhla Ndú; lr os. 5 cm jQ w¾;dm,a is,skavr 12 la lmd .kak' 

• iEu fmÜß§iS lÜg,hlg u háka m%ia;dr lvodishla ;nkak' 

• w¾;dm,a is,skavr fol ne.ska ødjKj, iïmQ¾Kfhka .s,afjk mßÈ kshñ; 

idkaøKfhka hq;a iqfl%daia ødjK tl;= lrkak'  

• m;af,ka úksúo fmfkk m%ia;dr lvodisfha fldgq .Kk Ndú;fhka jyd u 

tajdfha È. uek .kak' 

• fmÜß§is lÜg,j, mshk jid ^w¾;dm,a ;Srej, úIalïNh wkqj& ñks;a;= 30 

isg ñks;a;= 60la muK ;sîug bv yßkak ^wdi%e;sl iu;=,s;;djg m;a jk 

;=re&' 

• w¾;dm,a ;Srej, È. kej; uek f.k" tajdfha fjkfiys uOHkHj, m%;sY; 

w.h .Kkh lrkak' 

• w¾;dm,a ;Sre È. fjkia ùfï uOHkH m%;sY; Y wCIfha;a iqfl%daia ødjKj, 

idkaøK X wCIfha;a fhdod f.k m%ia;drhla w¢kak' 

• m%ia;drh Ndú;fhka w¾;dm,a ;Sre Èf.ys fjkila we;s fkdjqKq iqfl%daia 

ødjKfha idkaøKh ks¾Kh lrkak' 

• mÍlaIK wxl 20 § we;s j.=j Ndú;fhka tu idkaøKhg .e<fmk c, úNjh 

ks¾Kh lrkak' 
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m%dfhda.sl mÍlaIK wxl( 22 

 

mdkudkh Ndú;fhka Ydl m;% yd m%frdayj,   

W;aiafõok YSS>%;dj ks¾Kh  

 

wruqKq( 

 Wmfoiaj,g wkqj mÍCIK wegjqu ilia lrhs' 

 W;aiafõok YS>%;dj ks¾Kh i|yd mdkudkhla Ndú; lrhs' 

 W;aiafõokh flfrys mßir idOlj, n,mEu mÍlaId lsÍug mdkudkh 

Ndú; lrhs' 

 ksÍlaIK úYaf,aIKd;aulj w¾:l:kh lrhs' 

 

øjH yd WmlrK( 

• kSfrda.s Ydlhlska c,h ;=< § lmd .;a ßls,a,la 

 jeia,ska$ laf,a      

• .efkdx.a mdkudkhla fyda fjk;a iqÿiq mdkudkhla 

 

Wmfoia( 

• my; i|yka wdldrhg WmlrK ilia lsÍug isiqka fhduq lrkak' 

• c,h ;=< § lmd .;a w;= lene,a,la c,h ;=< § u .efkdx.a mdkudkhg 

iú lrkak' 

• rn¾ wen we;s ia:dkj, jeia,ska$ laf,a wdf,am lr" c,h yd jd;h 

ldkaÿ ùu j<lajkak' 

• mdkudkfha flaYsl k<hg jdhq nqnq<la we;=`M lrkak' 

• wdf,dalh we;s ia:dkhl WmlrK lÜg,h ia:dk.; lrkak' 

• flaYsl k<h Èf.a jdhq nqnq< tall ÿrla .uka lsÍug .; jQ ld,h 

igyka lr .kak' 

• W;aiafõok YS>%;dj yd jdhq nqnq< p,kh jQ YS>%;dj w;r iyiïnkaOh 

i,ld n,kak' 

• mßir idOl ^iq<f`.a fõ.h" wdf,dal ;Sj%;dj" wd¾ø;dj& fjkia lrñka 

mdkudkfha jdhq nqnq< p,kh jk fõ. fjkia jk wdldrh igyka lr 

.kak' 

• mdßißl idOl fjkia ùu W;aiafõok YS>%;djg n,mdk wdldrh ms<sn| 

woyia olajkak' 

• W;aiafõok YS>%;dj flfrys wfkl=;a mdßißl idOlj, n,mEu 

wdo¾Ykh i`oyd iqÿiq mÍlaIK wegjqï fhdackd lrkak'  
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m%dfhda.sl mÍlaIK wxl( 23     

 

úúO i;a;aj mgl wKaùlaIfhka ksÍlaIKh lsÍu iy tajd y÷kd .ekSu  

 
wruqKq ( 

 wdf,dal wKaùlaIh Ndú; lrñka úúO i;a;aj mgl ksrSlaIKh lrhs' 

 wdf,dal wKaùlaIfhka ksÍlaIs;  i;a;aj mglj, rEm igyka mßudKhg 

wkqj w¢hs' 

 tla tla i;a;aj mglfha ,dlaIKsl ,laIK wkqj tajd fjka lr y÷kd 

.kshs'  

 

øjH yd WmlrK( 

• wdf,dal wKaùlaI 

• wmsÉPo mgl" isks÷ fmaYs" ú,sÅ; fmaYs" yD;a fmaYs" ,sys,a yd >k iïnkaOl 

mgl" wiaÓ yd ldáf,ac iy ñksia reêrh jeks iïnkaOl mgl ffi, 

iys; ms<sfh, l< lod 

 

Wmfoia( 

• by; oelajQ mgl iys; ms<sfh, lrk ,o lod  wdf,dal wKaùlaIh 

wdOdrfhka ksÍlaIKh lsÍug isiqkag bv i,iajkak' 

• tla tla mglfha ksÍlaIs; ,laIK fmkakqï lrk mßÈ rEmigyka we£ug 

fhduq lrkak' 

• tla tla mglh y÷kd .ekSu i|yd Ndú; l<  yels ,laIK biau;= jk fia 

ksÍlaIK jd¾;d lsÍug  Wmfoia fokak' 
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m%dfhda.sl mÍlaIK wxl( 24  

 

rEmigyka yd wdlD;s Ndú; lrñka  

udkj wdydr ÔrK moaO;sfha jHqyh úia;r lsÍu 

 

wruqKq( 

 udkj wdydr ud¾. moaO;sfha o< jHQyhka yd tajdfha lD;Hh úia;r lrhs' 

 tla tla fldgfiys jHQyh" tajdfha lD;H olajk iïnkaOh f.dv k.hs' 

 

øjH yd WmlrK( 

• iïmQ¾K wdydr ud¾. moaO;sh meyeÈ,s j oelafjk wdlD;shla$ rEmigykla$ 

mß.Kl iÔúlrK 

• wlaudfõ iy w.akHdYfha yrialv ±lafjk ms<sfh, l< wKaùlaISh lod 

• wdf,dal wKaùlaI 

 

Wmfoia( 

• wdydr ud¾. moaO;sfha úúO fldgiaj, o< rEm úoHd;aul jHQyh meyeÈ,s  

flfrk rEmigyka$ wdlD;s$ mß.Kl rE igyka isiqkayg imhkak' 

• wdudYh" l=vd wka;%h" uydka;%h yd .=o ud¾.fha o< ndysr jHQyh ksÍlaIKh 

lssÍug isiqka j fhduq lrkak' 

• wlaudj iy w.akHdYfha yrialv ±lafjk ms<sfh, l< wKaùlaISh lod$ 

rEmigyka (charts)$ wdlD;s$mß.Kl rEmigyka ksÍlaIKh lssÍug isiqkaj 

fhduq lrkak' 

• ksÍlaIK úoyd ±lafjk kï l< rEmigyka yd jHqy lD;H iïnkaOh 

meyeÈ,s jk fia flá igyka ilia lsÍug Wmfoia fokak' 
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m%dfhda.sl mÍlaIK wxl( 25  

 

kso¾Yl$ wdlD;s iy rEmigyka Ndú;fhka ñksia reêr ixirK moaO;sh 

ixúOdkh ù we;s wdldrh úia;r lsÍu 

 

wruqKq ( 

 udkj yDofha msysàu" o< ndysr jHQyh" tys reêr iemhqu iy m%Odk Ouks iy 

Ysrd iïnkaO ù we;s wdldrh úia;r lrhs' 

 yDofha wNHka;r jHQyfha m%Odk ,laIK ksÍlaIKh lrhs' 

 iïmQ¾K oaú;aj ixirKhla iys; laISrmdhs yDohlg WodyrKhla f,i ñksia 

yDoh úia;r lrhs' 

  

øjH yd WmlrK ( 

• yDohg we;=̀M jk iy yDofhka msg jk m%Odk jdyskS o" m%Odk lsÍgl jdyskS" 

yD;a m¾hdjrKh o we;=<;a ñksia yDofha o< rEmdldrh fmkajk wdlD;shla$ 

rEmigykla$ mß.Kl rEmigykla 

• yD;a l=àr" lmdg" m%Odk jdyskSj, wdrïNh" yD;a .;slrh iy ysia loïnh 

hk jHQy msysgk ia:dk ms<sìUq jk ñksia yDofha wNHka;r jHqyh oelafjk 

pdÜ igykla fyda wdlD;shla 

• yD;a pl%h" yDoh ;=<ska reêrh ixirKh jk ÈYdj" iakdhq-fmaYs ffi, 

Tiafia wdfõ. ikakhkh jk rgdj fmkajk igykla$ wdlD;shla$ 

mß.Kl iÔúlrKhla 

• Ouks iy Ysrd ixirKfha m%Odk rgdj iy flaYkd,sldj, § isÿ jk 

úirKh olajk rEmigyka  

 

Wmfoia ( 

• wdlD;s$ rEmigyka$ mß.Kl igyka Ndú;fhka ñksia yDofha ndysr iy 

wNHka;r jHQy wOHhkhg isiqkag Wmfoia fokak' 

• yD;a pl%h iy iakdhq-fmaYs wdfõ. ikakhkh w;r we;s iïnkaOh y÷kd 

.ekSug isiqka fhduq lrkak'  

• isiqkaf.a ksÍlaIK jd¾;d lsÍug Wmfoia fokak' 
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m%dfhda.sl mÍlaIK wxl( 26  

 

rEm igyka yd wdlD;s Ndú;fhka udkj Yajik moaO;sh  

wOHhkh iy jHdhdu u`.ska Yajik fõ.hg yd  

kdä fõ.hg we;s n,mEu ksßlaIKh  

 

wruqKq( 

 udkj Yajik moaO;sfha o< jHqyh úia;r lrhs' 

 Wria l=yrh ;=< fmkye,sj, msysàu úia;r lrhs' 

 udkj Yajik moaO;sfha m%Odk fldgia tys lD;Hhg olajk iïnkaO;dj 

biau;= lrhs' 

 Yajik fõ.h iy kdä fõ.h ukshs' 

 Yajik fõ.h iy kdä fõ.h flfrys jHdhdïj, n,mEu ks¾Kh lrhs' 

 

øjH yd WmlrK  ( 

• udkj Yajik moaO;sfha jHQyh oelafjk wdlD;shla$ rEmigykla$ mß.Kl 

rEmigykla 

• úrdu >áldjla 

 

Wmfoia( 

• wdlD;s fyda rEmigyka fyda Wmfhda.S lr .ksñka udkj Yajik moaO;sfha  

úúO fldgiaj, idfmalaI msysàu yd o< jHQyh ksÍlaIKhg isiqkag wjia:dj 

i,id fokak' 

• Wmßu wdYajdifha §;a" Wmßu m%Yajdifha §;a"  idudkH wdhdihlska f;drj 

yqiau by< my< oeófï §;a Wria l=yrfha isÿ jk p,k ksÍlaIKhg isiqka 

fhduq lrjkak' 

• kdia mqvqqj,g wdikakj" Bg jyd u my<ska" w;af,ys msg me;a; ;nd" idudkH 

Yajikfha § ñks;a;= myl ld,hla ;=< isÿ lrk m%Yajdi jdr ixLHdj .Kka 

lsÍug isiqkag Wmfoia fokak' 

• úfõlsj isák úg ñks;a;=jl § isÿ jk kdä ixLHdj .Kkh lsÍug Wmfoia 

fokak' 

• mka;sfha isiqkag isg .ekSug i,iajd" lsishï ld, ßoauhlg wkqj ñks;a;= 

;=kl ld,hla ;=< tl ;ek md .ufkaa fh§ug (step march) isiqkag Wmfoia 

fokak' 

• tu jHdhdufhka miq ñks;a;=jla ;=< kdä fõ.h iy ñks;a;= ;=kla ;=< 

Yajik fõ.h .Kkh lsÍug isiqka fhduq lrkak' 
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m%dfhda.sl mÍlaIK wxl( 27   

 

pdÜ igyka (charts)  yd rEmigyka Ndú;fhka i;=kaf.a m%Odk  

 nysiai%dú jHQy úia;r lsÍu 

 

wruqKq( 

 foaydjrK" ixfldapl ßla;l" is¿ ffi," jDlalsld" ue,ams.Sh kd," yß; 

.%kaÓ" iafõo .%kaÓ yd ,jK .%kaÓj, jHqyh yd msysàu úia;r lrhs' 

 udkj jDlalh" uQ;% jdyskS" uQ;%dYh" uQ;% ud¾.fha jHQyh tajdfha msysàu 

úia;r lrhs'  

 udkj jDlalfha o< wNHka;r jHqyh úia;r lrhs' 

 ksÍlaIKh lrk ,o jHQyj, kï lrk o< rEmigyka w¢hs' 

 

øjH yd WmlrK ( 

• foaydjrK" ixfldapl ßla;l" is¿ ffi," jDlalsld" ue,ams.Sh kd," yß; 

.%kaÓ" iafõo .%kaÓ" ,jK .%kaÓj, rEmigyka$ lod$ pdÜ igyka 

• udkj nysiai%dú moaO;sfha pdÜ igyka$ wdlD;s" o< wNHka;r jHqyh 

wOHhkh i|yd CISrmdhS jDlalfha Èlalvla oelafjk wKaùCISh lodjla" 

jDlaldKqjl rEmigykla 

• wdf,dal wKaùCI 

 

Wmfoia ( 

• rEm igyka$ pdÜ igyka$ wdlD;s Ndú; lrñka oaydjrKh" ixfldapl 

ßla;l" is¿ ffi," jDlalsld" ue,ams.Sh kd," yß; .%kaÓ" iafõo .%kaÓ" ,jK 

.%kaÓ ksÍlaIKh lsÍug isiqkag u. fmkajkak' 

• rEm igyka$ lod$ wdlD;s$ kso¾Yl Ndú; lrñka ñksidf.a jDlal" uQ;% 

jdysksS yd uQ;%dYh ksÍCIKhg isiqkag Wmfoia fokak' 

• jDlalhl Èlalvla ksÍlaIKfhka ndyslh" uÊcdj" jDlaldKqfõ fldgia yd 

jDlaldKqj, jHdma;sh y÷kd .ekSug u`. fmkajkak' 

• ksÍCIKh lrk ,o jHQyj, kï lrk ,o f¾Ld igyka we£ug Wmfoia 

fokak' 
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m%dfhda.sl mÍlaIK wxl( 28 

 

 

wdlD;s$ rEmigyka Ndú;fhka udkj iakdhq moaO;sfha  

ixúOdkh úia;r lsÍu 

 

wruqKq( 

 udkj iakdhq moaO;sfha idudkH ixúOdkh úia;r lrhs' 

 uOH iakdhq moaO;sh yd m¾hka; iakdhq moaO;sh y`ÿkd .kshs' 

 udkj fud<fha m%Odk fldgia y`ÿkd .kshs' 

 kï lrk ,o rEmigykla u`.ska udkj fud<h úoyd olajhs'  

 

 

øjH yd WmlrK( 

 udkj iakdhq moaO;sfha wdlD;s $rEm igyka 

 

 

Wmfoia ( 

 udkj iakdhq moaO;sfha idudkH ixúOdkh wOHhkh i`oyd isiqkag u. 

fmkajkak' 

 uOH iakdhq moaO;sh yd m¾hka; iakdhq moaO;sh y`ÿkd .ekSug isiqkag u. 

fmkajkak' 

 udkj fud<fha m%Odk fldgia y`ÿkd .ekSug isiqkag u. fmkajkak' 

 udkj fud<fha kï lrk ,o rEmigykla we`oSug isiqkag Wmfoia ,nd 

fokak' 
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m%dfhda.sl mÍlaIK wxl( 29  

 

 

wdlD;s$ rEmigyka$ j.= Ndú;fhka udkj ixfõÈ jHQy úia;r lsÍu 

 

 

wruqKq( 

 udkj isrer ;=< we;s úúO ixfõol jHQy y`ÿkd .kshs' 

 úúO ixfõoS jHQyj, jHQyh úoyd olajhs' 

 

 

øjH yd WmlrK( 

 udkj ri m%;s.%dyl" wd>%dK m%;s.%dyl" ;dm m%;s.%dyl" m%ldY m%;s.%dyl" 

hdka;%sl m%;s.%dyl yd fõokd m%;s.%dylj, wdlD;s$ rEmigyka$ j.= (charts) 
 

 

Wmfoia( 

 ñksidf.a ixfõoS jHqyj, wdlD;s$ rEm igyka$ j.= (charts) isiqkag imhd" 

tajd ksÍlaIKhg isiqkag bv i,id fokak' 

 ksÍlaIs; jHQyj, iqÿiq o< igyka we`oSug isiqkag Wmfoia fokak' 
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m%dfhda.sl mÍlaIK wxl( 30  

 

j.=$ rEmigyka yd wdlD;s Ndú;fhka   

ñksia wefiys yd lfkys jHQyh úia;r lsÍu 

 

 

wruqKq( 

 ñksia wefiys yd lfkys rEmigyka w¢hs'    

 ñksia wefiys yd lfkys msysàu yd jHQyh úia;r lrhs' 

 

 

øjH yd WmlrK ( 

• udkj wefiys iïmQ¾K fmkqu oelafjk YÍh lvla" rEmiykla$ wdlD;s 

• udkj lfkys jHqyh - ndysr" ueÈ yd wNHka;r lfkys fldgia oelafjk 

wdlD;s$ rEmigyka 

 

 

Wmfoia( 

• udkj wefiys yd lfkys msysàu iy jHQyh ksÍlaIKhg isiqkag bv 

i,ikak' 

• udkj wefiys yd lfkys m%Odk fldgiaj, jHQy lD;H iïnkaO;d y÷kd 

.ekSug isiqka fhduq lrkak' 
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m%dfhda.sl mÍlaIK wxlh( 31  

 

wdlD;s yd rEmigyka Ndú;fhka   

mqreI m%ckl moaO;sfha m%Odk ix>gl y`ÿkd .ekSu 

 

wruqKq( 

 mqreI m%ckl moaO;sfha jHQyuh fldgia y÷kd .kshs'   

 mqreI m%ckl moaO;sfha fldgiaj, jHQyh" lD;H iïnkaO;d olajhs' 

 jDIK fldaI ;=< isÿ jk Y=l%dKq ckkfha úúO wÈhr y÷kd .kshs' 

 

øjH yd WmlrK( 

•  mqreI m%ckl moaO;sh iy fu!;% moaO;sh fmkajk udkj Worfha my< 

m%foaYfha isrialv rEmigykla$ mß.Kl rEmigykla$ wdlD;shla $ pdÜ 

igykla 

 

• udkj jDIKj, yrialv oelafjk wKaùCISh lod iy rEmigyka$ mß.Kl 

rEmigyka 

• udkj Y=l%dKqjl úia;rd;aul rEm igykla 

• wdf,dal wKaùCI 

 

Wmfoia( 

• mqreI m%ckl moaO;sh oelafjk rEmigyka$ mß.Kl bÈßm;a lsÍï$  wdlD;s  

mÍCIdldß f,i wOHhkh lr tys úúO jHQy yd idfmaCI msysàï wjfndaO 

lr .ekSug isiqkag bv i,ikak' 

• jDIKhl yrialvla$oslalvla mÍCId lr" ckl wmsÉPofha iy Y=l%dKqj, 

idfmalaI msysàu Y=l%dKq ckkfha úúO wjia:d yd tajdfha idfmaCI msysàu" 

iZfgda,s ffi, yd wka;rd, ffi, y÷kd .ekSug isiqka fhduq lrkak' 

• mqreI m%ckl moaO;sfha jHQyh yd lD;H w;r iïnkaO;d ms<sn| idlÉPdjla 

fufyhjkak' 
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m%dfhda.sl mÍlaIK wxl ( 32  

 

wdlD;s yd rEmigyka Ndú;fhka   

ia;%S m%ckl moaO;sfha m%Odk ix>gl y`ÿkd .ekSu 

 

wruqKq( 

 ia;%S m%ckl moaO;sfha m%Odk fldgia ksÍCIKh lr y÷kd .kshs' 

 ia;%S m%ckl moaO;sfha úúO fldgiaj, jHQyh lD;Hhg iïnkaO lrhs' 

 udkj äïn fldaIfha úúO  wÈhrj, mj;sk iHqksld y÷kd .kshs' 

 

øjH yd WmlrK( 

• ia;%S m%ckl moaO;sh fmkajk Worfha my< m%foaYfha isrialvl 

rEmigykla$mß.Kl rEmigykla $wdlD;s 

• äïn fldaIfha yrialvl ieliQ lod iy rEmigyka$ mß.Kl rEm igyka 

• wdf,dal wKaùlaI 

 

 

Wmfoia  ( 

• ia;%S m%ckl moaO;sfha jHQyh yd tys wjhjj, idfmaCI msysàu wjfndaO lr 

.ekSug rEmigyka$ mß.Kl rEmigyka$ wdlD;s  wOHhkh lsÍug isiqkag 

bv i,id fokak' 

 äïn fldaIfha yrialv $oslalv ksÍlaIKh lr ckl wmsÉPoh yd úúO 

wÈhrj, mj;sk iHqksld y÷kd .ekSug isiqkag u. fmkajkak' 

• ia;S% m%ckl moaO;sfha jHqyh yd lD;H w;r  iïnkaO;dj ms<sn|  

idlÉPdjla fufyhjkak' 
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m%dfhda.sl mÍlaIK wxl( 33  

 

wdlD;s$ rEmigyka$ kso¾Yl Ndú;fhka ñksia ysialnf,ys yd 

lfYarefjys o< jHQyh tys úúO fldgiaj, lD;Hj,g  wod< j  

úia;r lsÍu 

 

wruqKq( 

 udkj ysialnf,ys yd lfYarefjys rEmdldrh úia;r lrhs' 

 ysialnf,ys jHQy lD;H iïnkaO;d olajhs' 

 nr ord .ekSu yd Rcq bßhõjg wod< j lfYarefõ jHQyh yd tys ikaOdk 

wdldr úYaf,aIKh lrhs' 

 ysialnf,a yd lfYarefõ m%Odk yd lemS fmfkk ,CIK úoyd oelaùug WÑ; 

kï l< rEmigyka w¢hs' 

 

øjH yd WmlrK( 

• ysialnf,ys yd lfYarefjys úúO ikaOdk meyeÈ,s flfrk rEmigyka$ 

wdlD;s$ kso¾Yl$ mß.Kl úoyd ±laùï 

 

Wmfoia( 

• ysialnf,ys my; i|yka ,CIK wOHhkhg isiqka fhduq lrkak' 

a. yevh" iqug u;=msg" mßudj 

b. m%uqL k<," me;,s uqyqK" bÈßhg fhduq jQ wCIs l+m" fyd¢ka j¾Okh jQ 

kslg meyeÈ,sj olajk jk mQ¾j fmkqu 

c. wfOdaykq" ysialn, iu`. isÿ jk ikaOdk iy oka; úkHdih 

d. ysialnf,a W;a;r" wOr" mQ¾j yd wmr fmkqu" uyd ýøfha msysàu" wmr 

lmd, ikaOdk w.% yd tajd weÜ,ia lfYareldj iu`. ikaOdkh 

e. Y%jKhg wod< jHQyj, msysàu ^Y%jK WmlrKfha msysàu& 

f. kdid m%foaYh yd ixj,s; wiaÓ 

 

• ;ud ms<sn| fuka u wfkla isiqka ms<sn|j o ksÍCIKh lrñka" my; 

oelafjk lreKq ms<sn| úuis,su;a jk f,i isiqkag Wmfoia fokak' 

a. ysfiys ;%sudk p,k mrdih iy tys p,k weÜ,ia yd wlaI lfYareldjg 

olajk iïnkaO;dj 

b. wfOdaykqj, p,k mrdih yd >k wdydr úlSfï § tys we;s jk p,k 

 

• lfYarefõ my; i|yka ,CIK ksÍCIKhg isiqka fhduq lrkak' 

a. md¾Yaúl fmkqul § lfYarel jl% fmfkk wdldrh 

b. lfYarefõ W;a;r m%foaYfha isg wOr m%foaYhg hk úg lfYareldj, 

úYd,;ajh jeä ùu 
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c. ff.%ù" Wria" là" ;%sldiaÓ m%foaY yd wkq;%sldiaÓfha lfYareld ^tla tla 

m%foaYfha we;=<;a lfYareld ixLHdj iys;j& 

d. Wria lfYareld yd m¾Y= w;r we;s iïnkaO;dj iy tla tla m¾Y=j wod< 

lfYareldj iu`. ikaOdkh ùfï iajNdjh 

e. wka;¾ lfYareld u~, 

f. ;%sldiaÓh yd th fY%daKs fïL,dj iu`. we;s iïnkaO;dj 

 

• iqÿiq meyeÈ,s kï l< rEmigyka we£ug Wmfoia fokak' 
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m %dfhda.sl mÍlaIK wxl( 34  

 

kso¾Yl$ wdlD;s$ rEmigyka Ndú;fhka  

.d;%diels,a, meyeÈ,s lsÍu 

 

wruqKq ( 

 udkj mQ¾j .d;%fha iels,s jHQyh" tys lD;Huh yelshd mrdihg iïnkaO 

lrhs' 

 foayh Rcq j ;nd .ekSug" weú§ug yd nr ord .ekSu i|yd wmr.d;%dj, 

ikaê yd wiaÓj, iels<s olajk jHqy" lD;H in|;d olshs' 

 

øjH yd WmlrK  ( 

• udkj mQ¾j .d;%fha Wvq ndyqj" há ndyqj" ueKsla lgqj yd w; hk 

fmfoiaj, wiaÓ msysgd we;s whqre oelafjk rEmigyka$ wdlD;s$ mß.Kl 

rEmigyka $kso¾Yl 

• W;al=íckh" ksl=íckh iy uymg we`.s,a, wf;a wfkla we`.s,sj,g 

idfmalaIj olajk ms<su,aNdjh úoyd olajk rEmigyka$ wdlD;s$ mß.Kl 

úoyd ±laùï $mß.Kl rEm igyka 

 l,j" flKav" j<¨lr" mdoh hk fldgia ±lafjk rEm igyka$ wdlD;s$ 

mß.Kl rEm igyka $kso¾Yl$ mß.Kl úoyd ±laùï 

 Rcq foay msysàug" nr ord .ekSug yd weú§ug wmr .d;%d odhl jk wdldrh 

olajk rEm igyka$ wdlD;s$ mß.Kl rEm igyka$kso¾Yl$ mß.Kl úoyd 

±laùï 

• iïmQ¾K udkj iels,a,l rEmigyka$ wdlD;s fyda mß.Kl rEmigyka 

 

Wmfoia( 

• udkj mQ¾j .d;%fha jHQyh ksÍCIKhg isiqkag bv i,ikak' 

• .d;%dj, p,k ^ikaê j¾. we;=¿j&" W;al=íck yd ksl=íck" ms<su,aNdjh 

wOHhkhg iy jd¾;d lsÍug isiqka fhduq lrkak' 

• mdofhys jHQyh" nr ord .ekSu yd oaúmdo ixprKh ms<sn| idlÉPdjlg 

isiqka fhduq lrjkak' 

• weú§fï § mdofha" ikaêj," ú¨U iy uymge`.s,sj, we;s jk p,k biau;= 

lrkak' 
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m%dfhda.sl mÍlaIK wxl( 35  

 

c,h" frdamK udOH" ùÿre WmlrK" ;dm wia:dhS øjH yd 

wduql =,k lgq ÔjdKqyrK Ys,am l%u mqyqKq ùu 

 
wruqKq( 

 úúO øjH yd WmlrK ÔjdKqyrKh i|yd Ndú; jk úúO Ys,am l%u y÷kd 

.kshs' 

 úúO ÔjdkqyrK Ys,am l%uj, l%shdj,sh úia;r lrhs' 

 

øjH yd WmlrK( 

• mSvk ;dmlh$ mSvk Wÿk 

• úh<s Wÿk ^úÿ,s Wÿk& 

• frdamK udOH 

• wduql=,k lgq 

• lmq mq¨ka 

• msfmÜgqj 

• fla;= ma,dial= 

 fmá% §is 

 îlr 

 

Wmfoia( 

• ÔjdKqyrKfha § Ndú; lrk my; i|yka Ys,am l%u wkq.ukhg isiqkag 

Wmfoia fokak' 

a. úh<s ;dmh fhdod .ksñka ÔjdKqyrKh  ^újD; oe,a, Ndú;fhka& 

 • wduql=,k lgq yd mqvqq jeks" ;dmh u`.ska ydkshlg Ndck fkdjk øjH 

rla; ;ma; jk ;=re nkaika oe,a,g w,a,kak' 

• ie; (Scalpels), f,dayuh m;a; (Metal Spatulas) yd ùÿre l+re ó;hs,a 

uoHidrfha fyda t;s,a uoHidrfha fyda .s,ajkak' jeämqr uoHidr bj;a 

ùug i,iajd nkaika oe,a,g w,a,kak' 

 

b. úhe<s ;dmh fhdod .ksñka ÔjdKqyrKh ^úh<s Wÿk u`.ska& 

 fmÜß§is" ma,dial= yd msfmÜgq jeks úh<s ùÿre Ndck ÔjdKqyrKh i|yd 

tajd my; i|yka wdldrhg iQodkï lrkak' 

• ùÿre WmlrK fidaod msßisÿ lr úhf<k ;=re fyd¢ka msioukak' 

• tajd we¨ñkshï m;% fyda lvodisj, T;kak' ke;skï weiqreï Ndckhl 

(canister) .nvd lrkak' 

• fla;= ma,dial=j, újrh lmq mq̈ ka wenj,ska jid tu wen we¨ñkshï 

m;%j,ska wdjrKh lrkak' 

 • msfmÜgqj, újrh lmq mq¿ka wenj,ska jid" újrfhka bj;g we;s lmq 

mq¿ka fl¢;s ;=vq nkaika oe,af,ka mq¿iaikak' 
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 • msfmÜgq we¨ñkshï m;%j,ska fyda lvodisj,ska fyda T;kak ke;skï 

weiqreï ;=< (canister) .nvd lrkak' 

 • ms<sfh, l< ish¨ ùÿre WmlrK 170
0
C WIaK;ajfha we;s Wÿk ;=< 

;ekam;a lsÍfuka miq Wÿfka fodr fyd¢ka jikak' 

• Wÿka ;=< we;s WmlrK ixLHdj wkqj meh 1-2;a w;r ld,hla 

ÔjdkqyrKh lrkak' 

 

c. f;;a ;dmh u.ska ÔjdKqyrKh - mSvk;dml$ mSvk Wÿkl ÔjdKqyrKh  

 c,h$ frdamK udOH ÔjdKqyrKh  

• by; olajd we;s l%uhg ùÿre WmlrK mSvk ;dml$ mSvk Wÿka ;=< 

ÔjdKqyrKh lr .kak' 

• ms<sfh, lr .;a øj frdamK udOH fyda c,h" mÍlaId k<" ma,dial= fyda 

fnda;,a fyda ;=<g WÑ; mßÈ oukak' 

• tajdfha újrh msßisÿ lmq mq̀Mka wenj,ska jid" tu wen we¨ñkshï 

m;%j,ska wdjrKh lrkak' 

• lrljd ;o lrk wen (screw cap) iys; ùÿre fnda;,a Ndú; lrk úg 

wen ;rula nqre,a j ;nkak'  

• mSvk;dml$ mSvk Wÿk ;=< tu n÷ka wiqrkak' 

• mSvk;dml$ mSvk Wÿfka mshk fyd¢ka jdhqfrdaOkh jk fia jid Wÿfka 

lmdgh újD; lrkak' 

• j¾. w`.,lg rd;a;,a 15 mSvkhlg;a" 1210 C WIaK;ajhlg;a"  

mSvk;dmlh$ mSvk Wÿk ilikak' 

• yqud,h ksoyia jk úg mSvk;dmlfha$ mSvk Wÿfka lmdgh jikak'  

• 1210 C WIaK;ajfha ñks;a;= 15-20la muK ÔjdKqyrKh lrkak' 

 

d. mg, fmryka WmlrKhla Ndú;fhka ÔjdKqyrKh ^;dm wia:dhs øjH 

ÔjdKqyrKh& 

• mg, fmryka WmlrKfha fldgia m%:ufhka ÔjdKqyrKh lrkak' 

• ÔjdKqyrKh lrk ,o mg, fmrykla Ndú;fhka ;r, fmrd .kak'  

 fmrd .;a ;r,h ÔjdKqyß; mÍlaIK k,hlg fyda ÔjdKqyß; 

fnda;,hlg oukak' 

• my; i|yka foa biau;= jk mßÈ ;u ksÍCIK jd¾;d lsÍug isiqka fhduq 

lrkak' 

 úúO ÔjdKqyrK l%u i|yd fhdod .kakd WmlrK  

 wkq.ukh lrk ,o l%shd mámdáh  

 úúO øjH ÔjdKqyrKh i|yd WÑ; ÔjdkqyrK l%shd mámdáh f;dard 

.ekSug isiqkag u. fmkajkak' 
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m%dfhda.sl mÍlaIK wxl( 36 

 

ir, frdamK udOHhla ms<sfh, lsÍu ^fmdaIH ta.d¾ yd w¾;dm,a 

fvlaiafg%daia ta.d¾&" rd idïm,hlska$fhda.Ü idïm,hlska wduql=,kh 

(Inoculate) lsÍu iy CIqøÔú >kdjdi ksÍlaIKh lsÍu 

 

wruqKq( 

 ir, CIqøÔù frdamK udOHhla ms<sfh, lrhs' 

 fmdaIK udOHhla CIqøÔúkaf.ka wduq;=,kh lrhs' 

 úúO wdldr CIqøÔú .Kdjdi fjka fjka jYfhka y÷kd .kshs' 

 

øjH yd WmlrK( 

• lmq mq¨ka wenhla iys; 150 ml ma,dial=jla 

• 100 ml l%udxls; is,skavrhla 

• ÔjdKqyrKh l< ùÿre l+rla 

• ÔjdKqyrKh l< fmÜß§is 

• nkaika odylhla  

• mSvk;dmlh$ mSvk Wÿk 

• rd$ fhda.Ü idïm,h 

• wduql=,k mqvq 

 

 

• fmdaIH ta.d¾ (NA) iE§ug wjYH øjH   • w¾;dm,a fvlaiafg%daia ta.d¾ (PDA) 

           iE§ug wjYH øjH 

• fmmafgdak   10 g  • w,   200 g 

• yrla uia ksiaidrlh  10 g  • .a¨fldaia  20 g 

• fidaähï laf,darhsâ  05 g  • ta.d¾   15 g 

• ta.d¾    15 g  • wdi%e; c,h   1000 ml 

• wdiQ; c,h   1000 ml  
  

 

Wmfoia( 

• § we;s øjH Ndú;fhka NA yd PDA iE§ug isiqkag bv i,ikak' 

•  121 oC ys ñks;a;= 15la mSvk Wÿkl ÔjdkqyrKh lsÍug isiqkag Wmfoia 

fokak' ^j¾. w`.,lg rd;a;,a 15l mSvkhl&' 

(i)  ta.d¾ §is ieliSu i|yd isiqka yg my; ±lafjk wdldrhg iydh jkak' 

• ÔjdKqqyrKh lrk ,o fmdaIH ta.d¾ 15 ml muK ne.ska ÔjdKqyrKh 

lrk ,o fmÜß§isj,g wmQ;s ;;a;aj hgf;a j;a lrkak' 

• tajd >kSNjkh ùug mfil ;nkak' 
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(ii) ta.d¾ ;eá wduq;=,kh 

• udl¾ mEkla Ndú; lr" iEu ta.d¾ ;eáhl u m;af,a msg;ska kï lrkak' 

• • wduql=,k mqvqj (Inoculating loop)  rla;;ma; jk ;=re nkaika 

oe,af,ka r;a lrkak' th isis,a ùug yer" wmQ;s ;;a;aj hgf;a  

wduql=,k   mqvqj msfrk mßÈ idïm,h ,nd .kak ^Wod( rd fyda fhda.Ü& 

• ta.d¾ §isfha tla fl<jrlg wdikak j idïm,h iys; mqvqj ;nd zis.a 

ie.a ^zig zag)  wdldrhg ta.d¾ mDIaGh u; bß w¢kak' 

• wduq;=,kh l< ta.d¾ §is meh 24 - 48la ldur WIaK;ajfha îfc!IKh 

lrkak' (incubate) 

• îfcdaIKh l< ta.d¾ §isj, we;s laIqø Ôú >kdjdi ksÍlaIKh lrkak'  

• my; i|yka lreKq biau;= jk mßÈ m%dfhda.sl mÍCIKh jd¾;d lsÍug 

Wmfoia fokak' 

• laIQø Ôú frdamK udOHh ms<sfh, lsÍu 

• frdamK udOHh$ ta.dÍ §ish wduq;=,kh yd îfc!IKh  

• >kdjdi j¾. ksÍlaIKh 
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m%dfhda.sl mÍlaIK wxl( 37 

 

ir, j¾Klhla ^fu;s,Sska íÆ& fhdod .ksñka fhda.Ü                               

fyda rdj, fyda isák CIqøÔúka j¾K .ekaùu 

 

wruqKq( 

 >k yd øj ksheÈj,ska w÷ka (smears) ms<sfh, lrhs' 

 ir, j¾K .ekaùfï Ys,am l%u Ndú; lr w÷k j¾K .kajhs' 

 j¾K .ekajQ nelaàßhd w÷ka mÍCId lsÍug wdf,dal wKaùCIh Ndú; lrhs' 

 

øjH yd WmlrK( 

• rd iy fhda.Ü $ uqojdmq lsß ksheÈhla 

• fu;s,Sska íÆ ^;kql ødjKhla& 

• wKaùCISh lod yd jeiqï fm;s 

• wduql=,k   mqvqq (Inoculating loop) 

• nkaika odylh 

• wdi%e; c,h 

• wf,dal wKaùlaI  

• udl¾ mEkla 

 

Wmfoia  ( 

• my; i|yka l%shdmámdáh wkq.ukhg isiqkag Wmfoia fokak' 

 

^1& w÷kla ms<sfh, lr .ekSu 

• msßisÿ lsÍug WÑ; øjHhla Ndú; lr" lod fyd¢ka fidaod jd;fha úh<d 

.kak' 

• msßisÿ l< lod mßyrKfha § tajdfha fl<jßka w,a,d .; hq;= w;r" veys 

w~qjla Ndú; lrkafka kï jvd iqÿiq h' 

• tla tla lodj u; kxjk ksheÈh i,l=Kq lsÍug udl¾ mEkla$ mekai,la 

Ndú; lrkak' ^rd" fhda.Ü" uqojdmq lsß f,i& 

 

A)  fhda.Ü yd uqojdmq lsßj, nelaàßhd frdamKhla i|yd  

• ÔjdKqyrKh lrk ,o wduql=,k   mqvqfjka ,nd .;a wdi%e; c, ìkaÿjla 

fyda folla fyda ùÿre lodjla u; ;nkak' 

• rla;;ma; jk ;=re r;a l< wduql=,k   mqvqj ksfjkakg ;nkak' 

• isis,a l< wdl%duK  mqvqqj wdOdrfhka ksheÈfhka iq̀M m%udKhla  iQrd 

.kak' 
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• fuh ùÿre lodj u; ;ekam;a l< c, ìkaÿjg tl;= lr" 

ff;f,daolrKh lr"  wj,ïnkh idod" th b;d ;=kS w÷kla we;ss jk 

fia jD;a;dldrj m;=rejkak' 

 

B)  rdj, wvx.= nelaàßhd yd hSiaÜ frdamKh i|yd 

• nelaàßhd c,fha wj,ïnkhla f,i we;s ksid fuys § wdi%e; c,h Ndú; 

fkdlrkak' wfkl=;a mshjr by; wdldrhg wkq.ukh lrkak' 

• w÷k jd;fha úhe<Sug ;nkak' 

• A yd Bj,g fmdÿ mshjr 

• lodj nkaika oe,a,la yryd fo;=ka jrla tyd fuyd f.k hñka w÷k 
;dm ;sr lrkak' ^w÷k iïmQ¾Kfhka u jd;fha úhf<k f;la ;dm 
;sr fkdlrkak&' 

• ;dm ;sr l< w÷k u;g fu;s,Sska íÆ ìkaÿ 2-3la tl;= lr" ;;amr 30-
60l ld,hla w÷k j¾K .ekaùug bv yßkak' 

• jeämqr we;s j¾Kl fifuka .,d hk k< c,fhka fidaod yer ;Ska; 
fmdjk lvodishl wdOdrfhka mßiaifuka w÷k f;; ud;a;= lr 
úh<Sug yßkak' 

• j¾K .ekajQ w÷k wKaùCIfhka mÍCId lrkak' 

• j¾K .kajk ,o nelaàßhd yd hSiaÜ ffi,j, ^rdj, we;s& j¾K 
ksÍCIKh lr" igyka lr .ekSug isiqka fhduq lrkak' 

• nelaàßhd$ hSiaÜ ffi,j, meyeÈ,s rEmigyka we£ug bv i,ikak' 

• nelaàßhd yd wfkl=;a CIqøÔùka ^hSiaÜ& fjka fldg y÷kd .ekSug 
isiqka fhduq lrkak' 
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m%dfhda.sl mÍlaIK wxl( 38 

 

laIqø Ôú .yk md,kh i`oyd uoHidr iy 

wfkl=;a úIîckdYl Ndú;h 

 

 

wruqKq ( 

• laIqø Ôú .yk md,kh lsÍfï l=i,;dj j¾Okh lrhs' 

• úIîckdYl hkq ljf¾ oehs úia;r lrhs' 

 

øjH yd WmlrK ( 

• fmdaIH ta.d¾ udOH (NA) 

• ÔjdKqyß; fmÜß§is 

• nkaika odylh 

• *Sfkda,a$ ,hsfida,a$ laf,daÍka iys; ixfhda. 

• uoHidr 

 

 

Wmfoia( 

 my; oE isÿ lsÍug isiqkag iydh jkak' 

• >kSlD; fmdaIH ta.d¾ (NA)udOH iys; ÔjdKqyrKh l< fmáßoSis lÜg, 

folla ms<sfh, lrkak' 

• tajd úkdä oyhl ld,hla jd;hg újD; lr ;nkak' 

• tla fmáß§is lÜg,hla uoHidr$ *Sfkda,a$ ,hsfida,a$ laf,daÍka 

ixfhda.hlska fidaod yer (rinse) jikak' 

• wfkla lÜg,h úIîckdYl Ndú; fkdlr jikak' 

• meh 24-48lska miqj by; lÜg, fofla u we;s laIqø Ôú .yk ixLHdj 

ksÍlaIKh lrkak' 

• ksÍlaIK jd¾;d lrkakg isiqkag Wmfoia fokak' 
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weuqKqu 01 

           

           

 ldfndayhsfâ%g i|yd mÍlaId 

 

1'  Tlaisydrl iSks mÍlaIdj 

 

fnkälaÜ mÍlaIdj 

mÍlaIK k,hlg Tlaislydrl iSks ødjKh 20 cm3 f.k" thg fnkälaÜ 

ødjKfhka iudk mßudjla tl;= lrkak' ñY%Kh" kgk f;la fifuka r;a lrkak' 

 

2' ks¾Tlaisydrl iSks i|yd mÍlaId 

mÍlaIK k<hlg iqfl%daia ødjK 2 cm3 f.k" thg ;kql HCl 1 cm3 la tl;= lr" 

r;a lrñka ñks;a;=jla muK kgjkak' 

NAHCO3 oud WodiSk lr pH lvodisj,ska mÍlaId lrkak' bkamiq fnkälaÜ 

mÍlaIdj isÿ lrkak' 

 

3'  msIag mÍlaIdj 

mÍlaIK k<hlg 1] mssIag ødjKhlska 2 cm3la f.k thg KI/I2 ødjK ìkaÿ lsysmhla 

tl;= lrkak' 

 

4' ,smsv mÍlaIdj 

mÍlaIK k,hl c,h 2 cm3 iy f;,a 2 cm3 f.k" thg iqvdka III ìkaÿ lsysmhla 

tl;= lr fyd¢ka ñY%Kh l,;kak' 

 

5'  fm%daàk mÍlaIdj 

nhsshqrÜ mßlaIKh 

fm%daàk ødjKfhka 2 cm3 la f.k 5] KOH ødjKfhka iudk mßudjla ñY% lrkak' 

bka miq 1] CuSO4 ødjKfhka o ìkaÿ folla ñY% lrkak' 

 

whãka ødjKh idod .ekSu 

whäka iaMál 1.0g la yd fmdgEishï whvhsâ 2g la wdi%e; c,h 300 cm3ys Èh 

lrkak' 

 

kso¾Yl ixrlaIKh i|yd f*dau,Ska ødjKh idod .ekSu 

jdKscuh f*dau,ska ødjKhlska  10 cm3 la wdi%e; c,h 90 cm3 l ñY% lrkak' 

 

u;a .E øjH idod .ekSu 

Ydl kso¾Yl HNO3 ;=< .s,ajd" ñks;a;= 5la muK c, ;dmlhl r;a lrkak' ùÿre 

l+rlska mÍlaId lr n,kak' 
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weuqKqu 02 

 

 

 

RESPIROMETER 
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