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wOHlaI ckrd,a;=udf.a mKsúvh

Y%S ,xldfõ wkd.; ixj¾Ok ie,iqï l%shd;aul lsÍfï § ;dlaIKsl Ys,amSkaf.a

wjYH;dj bgq lsrSu wruqKq fldgf.k ;dlaIKfõoh úIh Odrdj 2013 cQ,s udifha isg

mdi,a moaO;shg y÷kajd fok ,È'

;dlaIKfõoh úIh Odrdfõ ffcj moaO;s ;dlaIKfõoh yodrk isiq ore oeßhka

yg lDIs úµdj" mßirh yd iajNdúl iïm;a" wdydr úµdj iy i;a;aj md,kh hk

lafIa;%j,g wod< uQ,sl ixl,am kHdhd;aul j iy m%dfhda.sl j wOHhkh lsÍug wjia:d

ie,fia'  fuu.ska jev f,dalhg wjYH ;dlaIKsl oekqu m%dfhda.slj bf.k .ekSug

wjia:dj ,nd §u wruqK fõ'

fuu ld¾hh mdi, ;=< id¾:l j bgq lsÍu i|yd .=rejrhdg u`. fmkaùula

jYfhka ilid we;s fuu .=re w;afmd;" ud¾f.dmfoaYhla f,i i,lñka isiq ore oeßhkaf.a

úNjH;dj;a" m%foaYfha wjYH;d;a ie,ls,a,g .ksñka kjH;djhlska iy úúO;ajhlska

hq;= j mdvï ie,iqï lr .ekSug;a mka;s ldurh ;=< § tajd id¾:l j bÈßm;a lsÍug;a

uy`.= w;aje,la jkq fkdwkqudk h'

oekg isxy, NdIdfjka fuu úIh i|yd rpkd ù we;s .%ka: iSudiys; jk ksid

b.ekaùu i|yd fuu .=re w;afmd;a úYd, msgqjy,la jkq we;'

fuu .=re w;afmd; iïmdokfha § iyh jQ ish¨ fokdgu ia;+;sh m, lsÍug o fuh

wjia:djla lr.kq leue;af;ñ'

uydpd¾h ví,sõ'tï' wfír;ak nKavdr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh
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ksfhdacH wOHlaI ckrd,a;=udf.a mKsúvh

2013 cQ,s udifha isg mdi,a 250 l l%shd;aul jk ;dlaIKfõoh úIh

Odrdfõ úIhhla jQ ffcj moaO;s ;dlaIKfõoh úIh" isiq ore oeßhka ;=<

;dlaIKfõoh ms<sn| oekqu" l=i,;d fukau ;dlaIKsl f,dalfha mj;sk

wjYH;d iy wiSñ; jQ bvlv y÷kd .ekSug o uy`.= wjia:djla jkq we;'

fuu wjYH;d mdi, ;=< § id¾:l f,i bgq lr .ekSfï § .=rejrhdf.a

odhl;ajh m%uqL ld¾hNdrhls'  tu .=re N+ñldj id¾:l lr .ekSu i|yd

w;aje,la jYfhka Ndú; l< yels jk f,i fuu .=re w;afmd; iïmdokh

lr we;s nj i|yka lrkafka i;=áks'

mdvu ie,iqï lsÍfï§;a" bÈßm;a lsÍfï§;a fuu .=re w;afmdf;a i|yka

Wmfoia ta whqrska u l%shd;aul l< yels kuq;a .=rejrhdf.a ks¾udKYS,s;ajh"

isiq úNjH;dj" mdif,a iy m%foaYfha wjYH;d wkqj úúO;ajfhka iy

kjH;djhlska hq;=j mdvu ie,iqï lsÍug;a" bÈßm;a lsÍug;a .=rejrhdg yelshdj

we;'

fuu .=re w;afmd; iïmdokfha § iydh oelajQ ish¨ fokdg udf.a

ia;+;sh m, lrñ'

tia't*a'wd¾'iS' chj¾Ok

ksfhdacH wOHlaI ckrd,a

úoHd yd ;dlaIK mSVh
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2013 j¾Ifha isg wOHhk fmdÿ iy;sl m;% Wiia fm< i|yd y÷kajd ÿka ;dlaIKfõoh

úIh Odrdfõ tla úIhhla jk ffcj moaO;s ;dlaIKfõoh ̂ Biosystems Technology& úIh

ks¾foaYhg wod< jk mßos fuu .=re ud¾f.damfoaY ix.%yh ilia lr we;'  fuu úIhhg

wod< úIh ks¾foaYfha i|yka lr we;s ksmqK;d" ksmqK;d uÜgï" fhdað; ld,ÉfÊo"

bf.kqï M, iy úIh wka;¾.;hg wu;r j bf.kqï-b.ekaùï ls%hdj,sh" .=Kd;aul

fhojqï" ;lafiarej yd we.hSu ms<sn| j uÕ fmkaùula fuu ud¾f.damfoaY ix.%yfha olajd

we;'

fuu úIh b.ekaùfï oS tla tla ksmqK;d hgf;a olajd we;s bf.kqï M, idlaId;a

jk mßos mdvï ie,iqï ilia lr .ksñka bf.kqï-b.ekaùï ls%hdj,sfha ksr; ùfuka

M,odhS bf.kqï w;aoelSula isiqkag ,nd osh yels h'

bf.kqï-b.ekaùï ls%hdj,sh hgf;a i|yka lreKq ms<sfj,ska f.dv kefÕk wdldrhg

mdvï ie,iqï ilia lr .ekSfuka Bg wod< úIhdkqnoaO ksmqK;d isiqka ;=< ixj¾Okh

l< yels h'  tfia u" kHdhd;aul lreKqj,g fia u m%dfhda.sl ls%hdldrlï i|yd o fu

uÕska uÕ fmkaùï lr we;'  m%dfhda.sl ls%hdldrlï ie,iqï lsÍfï oS Bg wod< j isiqka

úiska w;am;a lr .; hq;= l=i,;d ms<sn| j fuys oS i|yka lr we;'  ta l=i,;d ,nd .;

yels jk mßos m%dfhda.sl ls%hdldrlï ie,iqï lsÍu .=reNj;df.a j.lSu fõ'

by; i|yka lreKq ms<sn| ie,ls,su;a fjñka isiqkag M,odhS bf.kqï w;aoelSï ,nd

.ekSug WÑ; bf.kqï mßirhla f.dv ke.Su .=reNj;df.a ld¾hhls'  tu.ska ld,Sk j

jeo.;a jk fuu úIhh rfÜ ixj¾Okhg odhl jk mßos mdi, ;=< ls%hd;aul lsÍu .=re

Nj;df.ka wfmalaId flf¾'
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ksmqK;dj 1 ( ffcj moaO;s ;dlaIKfõofha ^̂̂̂̂Biosystems Technology& & & & & úldYh

iy m%jK;d úuid n,hs'

ksmqK;d uÜgu 1'1 ( ffcj moaO;Skaf.a ^̂̂̂̂Biosystems& & & & & úldYh ms<sn| fidhd n,hs'

ld,Éfþo ixLHdj # 03 hs'

bf.kqï M, ( ² ffcj moaO;shla hkak ú.%y lrhs'

² ffcj moaO;s ;dlaIKfõoh w¾: olajhs'

² ffcj moaO;s ;dlaIKfõofha úldYh ms<sn| úia;r lrhs'

² úúO ffcj moaO;Ska i|yd ksoiqka bÈßm;a lrhs'

mdvï ie,iqu i|yd Wmfoia(

² ffcj moaO;shla hkq l=ula o@ iy ffcj moaO;s ixj¾Okh lsÍfuys ,d ;dlaIKfõoh Ndú;

l< yelafla flfia o@ hkak u;= lrñka mdvug m%fõY jkak'

² my; i|yka lreKq o isiqkag bÈßm;a lrñka —ffcj moaO;shla hkq l=ula o@˜ hkak isiq

woyia ;=<ska u;=lr .kak'

ffcj moaO;shla hkq" hï ksYaÑ; m%foaYhl hï ld,hla ;=< Ôùka-Ôùka iy Ôùka- wffcj

mßirh w;r wka;¾l%shd isÿ fjñka mj;sk tallhls'

Ôùka - Ydl" i;=ka" laIqø Ôùka

wffcj mßirh - mi" jdhq f.da,h" c,h

² ffcj moaO;Skays ksIamdokfha M,odhs;dj by< kexùu i|yd fhdod .efkk hdka;%SlrKh

we;=`M ish¨ u ;dlaIKsl l%ufõo ms<sn| fuys § wjOdrKh lrk nj idlÉPd lrkak'

² ;dlaIKfõoh hkak ms<sn| isiq woyia úuiñka ffcj moaO;s ;dlaIKfõoh w¾: l:kh

lsÍug isiqkag Wmldr jkak'

ffcj moaO;s ;dlaIKfõoh hkq" jHjydr Ôj úoHdfõ mßir úoHdfõ iy lDIs

úoHdfõ bkaðfkare úoHd ks¾udKlrKh mokï lr .;a bkaðfkare úoHd lafIa;%hls'

''Biosystems Technology is a field of engineering which integrates engineering

science and design  with applied biological, environmental and agricaltural

sciences"

² wkd.; f,dalh yuqfõ mj;sk wdydr iy mdkSh c, wjYH;d imqrd .ekSu" n,Yla;s w¾nqohg

úi÷ï fiùu" Ôùkaf.a meje;aug ys;lr mdßißl ;;a;ajhka mj;ajd .ekSu hk wNsfhda.hkag

úi÷ï fiùfï § ffcj moaO;s ;dlaIKfõoh ms<sn| jeä úYajdihla ;eîug isÿ jk nj

isiq woyia ;=<ska u;=lr .kak'

² ;jo ñksidf.a ;;a;ajh Wiia lr .ekSu i|yd Wmfhda.S lr .kakd úúO ffcj moaO;Skaf.a

;srir ixj¾Okh ̂ Sustainable development& ;yjqre lsÍu i|yd ffcj moaO;s ;dlaIKfõoh

Ndú; l< hq;= nj isiqkag wjOdrKh lrkak'

² ffcj moaO;s ;dlaIKfõofha úldYh ms<sn| f;dr;=re .fõIKhg isiqka fhduq lrjkak'

² úúO ffcj moaO;Ska úldYh ù we;s wdldrh ms<sn| my; § we;s ksoiqka o tys §

m%fhdackhg .kak'

;dlaIKfha úldYh udkj YsIagdpdrfha wdrïNh;a iu. we;s ù YsIagdpdrfha úúO

wjÈ Tiafia úldYh jQ nj my; lreKq weiqfrka u;= lr .ekSug isiqkag u.

fmkajkak'
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² fnda. úoHdj wdY%s; ffcj moaO;Skays isÿ ù we;s úldYh ms<sn| j my; lreKq weiqfrka

idlÉPdjla fufyhjkak'

² iajdNdúl mdßißl ;;a;ajhka hgf;a" fhojqï Ndú;fhka f;drj" uQ,sl wjia:dfõ mej;s

lDIs fuj,ï ^.eñ ,S k.=,a& idïm%odhsl ;dlaIKh Ndú; lrñka ^Èh fyd,auk& fnda.

j.dfõ ksr; úh'

² miq ld,Sk j ck.yk j¾Okh;a iu`. wdydr ksIamdokh jeä lsÍug isÿ úh' fhojqï

Ndú; lrñka" jdß ;dlaIKh fhdod .ksñka" m<sfndaO md,kh lrñka fnda. j.dfõ ksr;

úh'

² i;a;aj n,fhka" hdka;%sl n,fhka l%shd lrk lDIs WmlrK ksmojd .ksñka ^ÈhqKq

k.=,a j¾.& f.dúfmd< hdka;%SlrKh isÿ lr .ekSu

² wys;lr mdßißl ;;a;ajhka u.ska isÿ jk ydks j<lajd .ekSug md,s; mßir ;;a;aj

hgf;a ^modified atmosphere& kùk fhojqï Ndú;fhka fnda. j.dj jir mqrd isÿ

lsÍu

² kùk fhojqï Ndú;h ̂ Ydl fmdaIl" fydafudak" m<sfndaO kdYl& Y%u wjYH;dj wvq lrñka

kùk wxf.damdx.hkaf.ka iukaú; lDIs hdka;%SlrKh y÷kajd §u ̂ tillage equipment, com-

bine harvesters&

² wdydr úoHdj wdY%s; ffcj moaO;Skaf.a isÿ ù we;s úldYh .fõIKhg my; ksoiqka

Wmfhda.S lr .kak'

² YsIagdpdrj, uq,a hq.fha iajdNdúl mßir moaO;sfhka fidhd .;a wdydr" j.d ìïj,

j.d l< wdydr" lsß" uia jeks ksIamdok mj;sk ú,iska u wdydrhg .ekSu

² miqj lD;%Su jrKh u.ska jeä wiajkq ,nd .ekSu flfrys fhduq ùu

² wdydr ieliSfï l%shdj,skays uQ,sl wjia:d Ndú;hg .ekSu meiapÍlrKh" ÔjdKqyrKh"

meiSfï § laIqø Ôùka Ndú;h wdÈh

² ieliQ wdydr f,i l,a ;nd .ekSfï yelshdj wvq ̂ shelf life wvq& uDÿ Öia" fhda.Ü" l%Sï jeks

oE ksmojd .ekSu

² ;dlaIKfha ÈhqKqj;a iu. u wdydr b,a¨u imqrd,Su i|yd w.h tl;= l< wdydr

j¾. ^Value added& ksmojd .ekSug cdk ;dlaIKh Ndú;h

² È.= l,a ;nd .; yels wdydr j¾. ksmojd .ekSu ^lsß wdydr" oDV Öia" lsß msá" ng¾&

ieliQ uia ksIamdokh" u;aiH ksIamdok

² uia ksIamdokh fõ.j;a lr .ekSu i|yd laf,dakSlrK ;dlaIKh Ndú;h

² i;a;aj md,k ffcj moaO;Ska wdY%s; ;dlaIKfha úldYh .fõIKhg my; f;dr;=re

Wmfhda.S lr .kak'

² wdrïNl wjia:dfõ ksoe,s l%uh Ndú; úh' fhojqï Ndú;hla fkdúKs'

² wvq i;=ka ixLHdjla muKla tla mqoa.,hl=g kv;a;= l< yels jQ w;r lsß foùu jeks

lghq;= ñksia Y%uh Ndú;fhka isÿ lr we;'

² miqj ilia lr .;a ksjdihkays fhojqï Ndú;fhka i;a;aj md,kh wdrïN ùu

² ld¾hhka bgq lsÍug mqyqKq Y%ñlhka ìys ùu

² i;a;aj ksIamdok ieliSu" .nvd lsÍu" m%jdykh wdY%s; ;dlaIKfha j¾Okh

² i;a;aj wdydr ilia lsÍfï l¾udka;fha m%.;sh

² ;dlaIKfha ÈhqKqj;a iu. u Y%u iQlaIu l%u fjkqjg hdka;%SlrKh wdrïN ùu

² lsß" uia wdÈ ksIamdok hka;% u.ska jvd;a fi!LHdrlaIs; Ndjfhka hq;= j ksIamdokh lsÍu

² i;a;aj ksIamdok ieliSu" m%jdykh" .nvd lsÍu wdÈh i|yd jvd;a iqÿiq mßirhla ks¾udKh

lr .ekSu

² cdk ;dlaIKh Ndú;fhka jeä wiajkq fok i;a;aj jß. ksmojd .ekSu
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² ëjr yd c, Ôú úoHdj wdY%s; ;dlaIKfha úldYh fidhd ne,Sug my; ksoiqka o

Wmfhda.S lr .ksñka idlÉPdjla fufyhjkak'

² j,a,ï" f;mamï" Tre" mdre jeks mdrïmßl hd;%d Wmfhda.S lr .ksñka ì,Sms;s" w;x.="

udoe,a" úisoe,a jeks iïm%odhsl oe,a wdïmkak Ndú; lrñka iajdNdúl mßir moaO;sj,

u;aiH wiajkq fk<Su isÿ lr we;'

² wiajkq l,a ;nd .ekSu i|yd ̈ Kq oeóu" úh<Su" ÿï .eiSu" cdä oeóu jeks iïm%odhsl l%u

Ndú; lr we;'

² miqj iajNdúl mßir moaO;sj,ska ,nd .;a u;aiH wiajkq m%udKj;a fkdjQ fyhska

u;aiH j.dj wdrïN lrk ,§'

² wiajkq fk<Su i|yd ieg,hsÜ keúf.ag¾ ^uqyqfoa ;uka isák ia:dkh fidhd .; yelsh&"

m%;sOjksudkh ^uqyqÿ m;=f,ys .eUqr uek .ekSug&" fidakd¾ hka;%h ^uiqka fidhd

.ekSug& jeks kùk myiqlïj,ska iukaú; nyqÈk hd;%d" fgdka 3'5 hd;%dN d ú ; h

wdrïNh

² ;jo u;aiH wiajkq l,a ;nd .ekSu i|yd YS;kh" wêYS;kh" ßla;k weiqreï" áka lsÍu

jeks kùk l%u Ndú;h" c,c me<Eá úúO l¾udka;hkays wuqøjH f,i fhdod .ekSu wdÈh

ye¢kaúh yels h'

² wd¾Ól jYfhka jeo.;a jk úúO ffcj moaO;Ska ms<sn| j oekqj;a ù tajdfha Ndú; jk

;dlaIKfõoh ms<sn| j fidhd ne,Sug isiqka fhduq lrjkak' my; i|yka lreKq o

Wmfhda.S lr f.k ta i|yd idlÉPdjla fufyhjkak'

² fnda. úoHdj wdY%s; úúO ffcj moaO;Ska

² fnda. j.djka i|yd úúO j.d l%u" j.d rgdjka Ndú;h ̂ ifudaOdks; f.dú;ek" ñY% fnda.
j.d moaO;s&

² fnda. j.d lghq;= i|yd úfYaIs; mßir ;;a;aj ks¾udKh lr .ekSu ^modified    atmo-

sphere,  hydrophonics&

² mi yd c,h iïnkaO jk ffcj moaO;Ska - c, iïmdokh" c, jykh wdY%s; l%shdj,Ska"
mi ixrlaIKh iy mfiys ;;a;ajhka jeä ÈhqKq lsÍu iïnkaO l%shdj,Ska

² fnda. kv;a;= lghq;= wdY%s; ffcj moaO;Ska - taldnoaO m<sfndaO l<ukdlrKh" mdxY=
fmdaIl l<ukdlrKh

² fnda. ksIamdok lghq;= i|yd wjYH lDIs hkaf;%damlrK ksmoùfï l%shdj,sh

² wdydr úoHdj wdY%s; úúO ffcj moaO;Ska

² miq wiajkq ieliSfï ;dlaIKh Ndú;h yd iïnkaO l%shdj,sh

² wdydruh øjH ̂ OdkH" t<j`M" m,;=re& .nvd lsÍu i|yd ks¾udKh lrk ,o úfYaIs; mßir
;;a;ajhka

² úfYaIs; l%u wkqj wdydr ieliSfï l%shdj,sh ^Fermentation, Sterilization, Pasteurzation,

Value addition jeks l%u&

² wdydrj, .=Kd;aul Ndjh ^Qualtity& iy fi!LHdrlaIs;Ndjh ^safty& jeä ÈhqKq lsÍfï
l%shdj,Ska

² i;a;aj ksIamdok l¾udka;h wdY%s; ffcj moaO;Ska

² i;a;aj ksjdi" há;, myiqlï" WmlrK wdÈh ie,iqï lr ks¾udKh lsÍu

² f.dúfmd< mßir lD;%su j md,kh lrk l%u

² i;a;aj wdydr ieliSfï l%shdj,sh ^fya" ihsf,aÊ&

² i;a;aj Y=NidOkh" i;a;aj ksIamdok iy tajd ilia lsÍu

² li< l<ukdlrKh ̂ composting, biogas&

² ëjr iy c, Ôù úoHdj wdY%s; ffcj moaO;Ska

² u;aiH j¾Okh i|yd wjYH mdßißl ;;a;ajhka ks¾udKh lr .ekSfï l%u
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² i;=ka fnda lsÍfï l%u ^wNsckkh&

² u;aiH wiajkq fk<k úfYaIs; WmlrK iy hka;% iq;% ie,iqï lr ks¾udKh lsÍu

² u;aiH wiajkq fjf<|fmd<g bÈßm;a lsÍug ieliSfï l%shdj,Ska

² ffcj moaO;s ;dlaIKfõofha § tys jeä ÈhqKqj i|yd ffcùh øjH fyda ffcùh
øjHhkays jHq;amkak Ndú;h wjYH nj isiqka iu`. idlÉPd lrkak'

uQ,sl joka (Key Words)(

² ffcj moaO;s - Bio Systems

² ffcj moaO;s ;dlaIKfõoh - Bio Systems Technology

² ffcj moaO;s úldYkh - Destructon of Biosystems

.=Kd;aul fhojqï(

² úúO ffcj moaO;Skays úldYh oelafjk mqj;am;a ,sms" CD ;eá yd wka;¾cd, Wmqgk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys § my; i|yka lreKq flfrys ie,ls,su;a jkak'

² ffcj moaO;sh w¾: oelaùu

² ffcj moaO;s ;dlaIKfõoh w¾: ksrEmKh lsÍu

² ffcj moaO;s ;dlaIKfõofha úldYh

² úúO lafIa;%hka wdY%s; ffcj moaO;Ska i|yd ksoiqka bÈßm;a lsÍu
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ksmqK;d uÜgu 1'2 ( ffcj moaO;s ;dlaIKfõofha wkd.; m%jK;d mqfrdal:kh lrhs'

ld,Éfþo ixLHdj # 03 hs'

bf.kqï M, ( ² fnda. úoHdj" wdydr úoHdj" ëjr iy c, Ôù úoHdj iy i;a;aj

md,k l¾udka;h wdY%s; ffcj moaO;Skaf.a kj m%jK;d ms<sn| j

úia;r lrhs'

² by; lafIa;%hka wdY%s; j ffcj moaO;Skaf.a wkd.; m%jK;d

ms<sn| fhdackd bÈßm;a lrhs'

mdvï ie,iqu i|yd Wmfoia (

² by; lafIa;%hka iïnkaO m%jK;d u;=lr oelaúh yels jk mßÈ iqÿiq m%fõYhla ,nd .kak'

² isiqka iqÿiq wdldrhg lKavdhï lr my; i|yka úúO lafIa;%hkays ffcj moaO;Skaf.a

wkd.; m%jK;d .fõIKhg iy ta ms<sn| idlÉPdjla isÿ lsÍug isiqka fhduq lrjkak'  ta

i|yd my; ksoiqka o Wmfhda.S lr .; yels h'

² fnda. úoHdj wdY%s; ffcj moaO;Skaf.a wkd.; m%jK;d lsysmhla

² mdxY= iy c, ixrlaIK l%uhkays isÿ jk jeä ÈhqKqj - iQlaIu c, iïmdok l%u" ÈhqKq c,

jyk moaO;Ska md,kh i|yd mß.Kl .; l< jevigyka ks¾udKh" mdxY= mßirh ÈhqKq

lr .ekSfï l%ufõo" Bg wod< ;dlaIKfhys isÿ jk m%.;sh mdxY= .eg¨ ̂,jK;dj" wdï,sl;dj"

whk úI ùu& úi£ug kj laIqø Ôú m%fNao ksmojd .ekSu

² E.M ̂ Effective microorganism&  mig y÷kajd §u u.ska j.d ìïj, ldnksl øjH

úfhdackh fõ.j;a lsÍu

² jeä jk f,dal ck.ykfha ^2050 j¾Ih jk úg f,dal ck.ykh ì,shk 7'8 - 12'5 w;r

jk nj t'cd' ixúOdkh mjihs'& wdydr wjYH;d imqrd,sh yels mßÈ fnda. ixj¾Ok

lghq;= ̂ wNsckkh u.ska& kj j.d l%u ̂ tallhl wiajkq m%udKh jeä lr .; yels& md,s;

mßir ;;a;aj iïnkaO ;dlaIKfha jeä ÈhqKqj

² ffcj lDñkdYl Ndú;h ^mdxY= Bt nelaáßhd u.ska lDñkdYl .=Kh iys;

fm%daàk ksmojd tajd fnda. ;=<g we;=,a ùug ie,eiaùu" Ydl ksiaidrl Ndú;h jeks foa&"

jhsri m%;sfrdaë Ydl m%fNao wNsckkh"  Herbicide tolerant crops ksmoùu (Glyphosate,

Glyfosinate, bromoxynil jeks&

² j,a me< u;= ùug fmr tajd md,kh l< yels l%u fidhd ne,Su

² ish¨ u lDIsld¾ñl lghq;= kùlrKh i|yd wjYH hkaf;%damlrK ie,iqï lsÍu yd

ks¾udKh

² ffcj bkaOk ^fuel crops-ethanol) ksmoùu wd§ mqk¾ckkSh n,Yla;s ^Renevable Energy

Fuels) ms<sn| ;dlaIKfha m%.;sh" sorgham, micro algae u.ska Ôj diesel (biodiesel) ksmojd

.ekSu

² wdydr úoHdj iïnkaO ;dlaIKfõofha kj m%jK;d

² wdydrhkays .=Kd;aulNdjh ̂ quality& iy fi!LHdrlaIs;Ndjh ̂ safety& jeä ÈhqKq lsÍfï

² wdydruh ksIamdok È.= l,a .nvd lsÍu i|yd úfYaIs; mßirhka ks¾udKh - lsß

^bulk storage myiqlï&

² t<j`M" m,;=re wiajkq jeä iufha wdrlaId lr .; yels l%ufõo Ndú; lsÍu

² miq wiajkq ;dlaIKsl l%shdj,skaf.a isÿjk jeä ÈhqKqj wiajkq mßK; ùu" b§u fõ.h

md,kh lrk l%u

² wdydr ksIamdokh by< kxjd .ekSu i|yd yels muK ffcùh øjH iy iajNdúl l%u

Ndú;h" wiajkq jeä wdydr j¾.hkays .=Kd;aul nj by< kxjd .ekSfï l%ufõo Ndú;h
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^n;," u[af[dlald" nvbß`.= jeks wdydrj, fm%daàk" úgñka" Lksc wvx.= m%udKh jeä lr

.ekSu&

² wdydr ieliSfï" mßyrKfha" weisÍfï f,an,a lsÍfï l%shdj,sfha § we;s jk m%.;sh

² ëjr iy c, Ôù úoHdj wdY%s; wkd.; m%jK;d

² by; l¾udka;h jeä ÈhqKqj i|yd wjYH jk mßir ;;a;aj wdrlaId lr .ksñka mj;ajd

f.k hdfï ;dlaIKfha m%.;sh ^id.r" l<mq" wNHka;r c,dY&

² ck;djf.a fm%daàk wjYH;d m%udKj;a wkaoñka imqrd,sh yels mßÈ fmdaIKSh

w.hkaf.ka by<" wjYH .=Kdx.hkaf.ka iukaú; u;aiH iy c,c iïm;a ksmojd

 .ekSu

² ëjr iy c,c iïm;a wdY%s; fkdfhl=;a l¾udka; iy Bg wod< hkaf;%damlrK y÷kajd§u

- nyq Èk hd;%d

- wiajkq fk<k WmlrK

² i;a;aj md,k l¾udka;h wdY%s; wkd.; m%jK;d

² i;a;aj md,kfha jvd;a iQlaIu l%ufõo iy Bg wod< ;dlaIKfha m%.;sh

- md,kh lrk ,o mßir ;;a;ajhka

- mY= ffjoH l%u

- RFID l%uh ^i;=kaf.a mqoa.,sl f;dr;=re ,nd .; yels l%uhls&

² i;a;aj wNsckk l%uhka u.ska Wiia .=Kd;aufhka hq;a kj i;a;aj jß. ìys lr

.ekSu

² i;a;aj ksIamdok ieliSfï l¾udka;fha isÿ jk m%.;sh - kj wdydr j¾. fidhd

.ekSu" ñksia Y%uh fjkqjg frdfnda ;dlaIKh Ndú;h

² i;a;aj ksIamdok l¾udka;h i|yd wjYH kj hkaf;%damlrK ìys ùu

- lsß foùfï" m%jdykh lsÍfï hka;%

² mßir úoHdj wdY%s; fjk;a lafIa;%hkaf.a kj m%jK;d

² yß; ksIamdok y÷kajd §u ̂ Green products&

oekg Ndú; jk lD;%Su nyq wjhúl fndfyduhla ffcj ydhkh fkdjk neúka ta

i|yd úl,amhla f,i laIqø Ôùka u.ska ksmojk ffcj ydhkh jk nyq wjhjl

ksmojd .ekSu E.coli u.ska kùk ma,diaála ksmojd .ekSu

² ffcj m%;sl¾ulrKh ̂Bio remediation&

² ¥Is; mßir moaO;Skays ^fN!ñl" c,c& u, ldnksl øjH Ô¾Kh i|yd kj laIqø Ôùka

y÷kajd §u

² mßirhg tl;= jk ner f,day úIyrKh lsÍfï yelshdj we;s laIqø ðùka ksmoùu'

² c,c mßir moaO;sj, iqfmdaIKh j<ld,Sug laIqø Ôù úfYaI iy úfYaIs Ydl

^khsfÜ%Ü" fmdiafmaÜ wjfYdaIKh jeä lrk& m%fNao y÷kajd §u

² wm; c,h l<ukdlrKh ̂waste water management&

bÈßfha § wjYH;djkag wkqj c,h msßmyÿ lr .ekSug ie,iqï lrhs'

mdkSh c,h" fiaÿï lghq;= i|yd c,h" lDIsld¾ñl lghq;= i|yd c,h wd§ f,i

uQ,sl joka (Key Words)(

² ffcj m%;sl¾ulrKh - Bio Remediation

² ffcj moaO;s ;dlaIKfha m%jK;d - Trends of Biosystems Technology
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.=Kd;aul fhojqï(

² úúO ffcj moaO;Skaf.a kj m%jK;d yd j¾;udk fidhd .ekSï oelafjk mqj;am;a ,sms

² by; lafIa;%hka wdY%s; kj m%jK;d oelafjk CD ;eá

² by; lafIa;%hka wdY%s; kj m%jK;d oelafjk wka;¾cd, Wmqgk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys § my; i|yka lreKq flfrys ie,ls,su;a jkak'

² fnda. úoHdj" wdydr úoHdj" c, Ôù úoHdj iy i;a;aj md,k l¾udka;h wdY%s; f f c j

moaO;Skays kj m%jK;d



8

ksmqK;dj 2 ( ld,.=Ksl idOl ms<sn| úuid n,ñka ffcj moaO;s wdYs %;

ls%hdldrlïj, kshef<hs'

ksmqK;d uÜgu 2'1 ( c, pl%fha wjia:d y÷kd .ksñka j¾IKh isÿ jk wdldr úia;r

lrhs'

ld,Éfþo ixLHdj   ( 03 hs'

bf.kqï M, ( • c, pl%fha ixrpl kï lrhs'

• c, pl%fha wjia:d úia;r lrhs'

• j¾IKh y÷kajhs'

• j¾IK wdldr úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

• c, pl%fhA rEm igykla mka;shg bÈßm;a lrñka mdvug msúfikak'

• ta weiqfrka "c, pl%h" hkak w¾: oelaùug isiqkag uÕ fmkajkak'

c, pl%h hkq mDÓú f.da,fha tla ia:dkhl we;s c,h úúO wdldrfhka úúO ia:dkj, úúO

ld, iSud .; lr kej; uq,a ia:dkhgu meñKSfï ixisoaêh

• c, pl%fha m%Odk ixrpl ms<sn| j isiqka iu. idlÉPd lrkak'

• j¾IKh ̂Precipitation&

• jdIamSlrKh ̂Evaporation&

• W;aiafõokh ̂Transpiration&

• wmOdjh ̂Run-off&

• ldkaÿ ùu ̂ Infiltration&

• jEiaiSu ̂Percolation&

• .eUqre jEiaiSu ̂Deep Percolation&

• w;=relvkh ̂ Interception&

• rEm igyk weiqfrka c, pl%fha úúO wjia:d u;= lr .ekSug isiqka fhduq lrjkak'

• c, pl%fha úúO wjia:d

• iQ¾hdf.a n,mEu u; mfika yd c, m%Njj,ska jdIamSlrKfhka o Ydlj,ska

W;aiafõokh ùfuka o c,h jdIam f,i jdhq f.da,hg tl;= ùu

• tu c, jdIam by< jdhqf.da,fha oS wvq WIaK;ajh ksid >kSNjkh ù j,dl=¿ iE§u

• fuu j,dl=¿ c, ìkaÿ fyda whsia f,i fmdf<djg m;s; ùu

• fuu c,h w;=relvkh" jEiaiSu" .eUqre jEiaiSu" u;=msg wmOdjh jeks l%shdj,g Ndckh

ù c, m%Njj,  yd N+ .; c,h f,ig c,Orj, ^Aquifers& o tl;= fõ'

• zzjdhq f.da,fha we;s c, jdIam >k fyda øj wdldrfhka fmdf<djg m;s; ùu j¾IKhZZ  nj

isiqkag wjOdrKh lrjkak'

• j¾IKfhA wdldr j¾Idj" msks ^;=Idr&" ;=ysk" whsia" ysu m;k nj isiqka iu. fláfhka

idlÉPd lrkak'

uQ,sl joka (Key Words)(

• c, pl%h - Hydraulic Cycle

² wmodjh - Run Off

² c, pl%fha ixrpl - Elements of Hydraulic Cycle
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.=Kd;aul fhojqï(

• c, pl%h we;=<;a rEm igykla

• j¾IK wdldr we;=<;a CD ;eá

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flfrys ie,ls,su;a jkak'

• c, pl%fha ixrpl

• c, pl%fha wjia:d

• j¾IKh ye¢kaùu

• j¾IK wdldr
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ksmqK;d uÜgu 2'2 ( ffcj moaO;s flfrys ld,.=Ksl idOl j, n,mEu úuid n,hs'

ld,Éfþo ixLHdj # 07 hs'

bf.kqï M, ( • ld,.=Kh yd foaY.+Kh úia;r lrhs'

• ld,.=Ksl idOl kï lrhs'

• tu idOl úúO ffcj moaO;sj,g n,mdk wdldrh

meyeÈ,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

• ld,.=Ksl idOlj, n,mEug wod< ld,Sk isÿùula weiqfrka mdvug msúfikak'

• ld,.=Kh iy foaY.=Kh w¾: oelaùu isiqka iu. f.dv k.kak'

• hï m%foaYhl hï ksYaÑ; ld, iSudjla ;=< jdhq f.da,fha mj;ssk iajNdjh ld,.=Kh

f,i y÷kajhs'

• §¾> ld,hla ;=< hï m%foaYhl by; ld,.=Ksl o;a; wOHhkh lr olajk idudkH

mßir ;;ajh foaY.=Kh f,i y÷kajhs'

• ld,.=Ksl idOl ms<sn| isiqkaf.ka úuikak'

• tu idOl ffcj moaO;s flfrys n,mdk wdldrh idlÉPd lrkak'

j¾Idm;kh

• j¾Idm;k rgdj wkqj f.dú;eka lghq;= isÿ lsÍu

• h, lkakh - ud¾;=" wms%fh,a udij, ixjyk jeis ^m<uq wka;¾ fudaiu&

uehs isg iema;eïn¾-ksß;È. fudaiï jeis

• uy lkakh - Tlaf;dïn¾ fkdjeïnr ixjyk jeis ^fojk wka;¾ fudaiu&

foieïn¾ isg fmnrjdß BidkÈ. fudaiu

• ys;lr n,mEï

• Ydl j¾Okhg wjYH c,h ,eîu

• ìï ieliSu myiq ùu

• .=Kd;aul ;DK ksIamdokh by< hdu

• c, fmdaIlj,g c,h ,eîu

• N+ .; c,h fmdaIKh ùu

• fudah lg wjg fmdaIH øjH nyq, ùu ksid u;aiH .ykh wêl ùu

• ld,Sk c,dY msÍu ksid ñßÈh uiqka y÷kajd Èh yels ùu

• wys;lr n,mEï - wêl j¾Idj ksid

• mdxY= Ldokh" fnda.j,g hdka;s%l ydks isÿ ùu ^Ydl weo jeàu" u,a yd M, ye,Su&

• wyi j<dl=¿j,ska jeiSu ksid wdf,dal ;Sj%;dj wvq ù m%NdixYaf,aIKh wvq ùu

• mrd.Khg ndOd ùu ^mrd. fiaoShdu&

• fnda. wiajkq fk<Su iy ieliSu jeks lghq;=j,g ndOd ùu

• frda. ldrl jHdma; ùu

• ksoe,s l%uhg we;s lrk f.dúfmd< i;=kaf.a wdydr .ekSfï ld, iSudj wvq

ùu'  fuh fokqkaf.a lsß ksIamdokhg n,mdhs'

• .xj;=r ksid uiqkaf.a lru,a ;=jd, ùu" iajik wmyiq;d yd ì;a;r úkdY ùu

ksid u u;aiH .ykh wvq ùu

• c,c mßir moaO;sj,g ridhksl øjH" ner f,day tl;= ùu

• u;aiH wiajkq fk<Su iy ieliSfï§ .eg¨ we;s ùu
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• u;aiH wNsckk rgd fjkia ùfuka wNsckk fõ.h wvq ùu

• ,jK idkaøKh wvq ùu ksid lsjq,a Èh u;aiH l¾udka;hg ndOd we;s ùu

• j¾Idm;kh wvq ùfuka we;s jk n,mEï ms<sn|j o isiqka iuÕ idlÉPd

lrkak'

Wod(  kshx ;;a;aj ksid c,dY isoS hdï ksid u;aiH .yKh wvqùu

WIaK;ajh

• îc m%frdayKhg" m%NdixYaf,aIKhg" W;aiafõokhg" Yajikhg" mqIamSlrKhg

• o~qq len,s uq,a woaojd .ekSug

• wiajkq úh<d .ekSug

• îc iy wiajkq .nvd lsÍug ^t<j¿" m,;=re yd i;a;aj ksIamdok&

• wvq yd jeä WIAK;ajj, § f.dúfmd< i;=ka mSvdjg m;a ùu ksid ksIamdokh wvqùu

^i;=kaf.a iM,;dj wvq ùu" ,sx.sl mßydkshg m; aùug .; jk ld,h jeä ùu" ld,h

 wvq ùu" f.dkqkaf.a Y=l%dkqj, .=Kd;auh wvq ùu" lsß yd ì;a;r ksIamdokh wvq ùu"

 wêl WIaK;ajh ksid f.dúm< i;=kaf.a wdydr wd.kqj wvqùu&

• lrÈh u;aiH .ykh fjkia ùug

• frda. yd m<sfndaO j¾Okhg

• wdydr krla ùug

• jeä WIaK;ajh ksid iuyr Ôùka ;=rka ù hdu

• mrd. úh,Su ksid fnda. wiajkq wvq ùu  Wod( ù

wdf,dalh

• wdf,dal ;Sj%;dj

• m%NdixYaf,aIKh" Yaajikh" j¾Kl ixYaf,aIKh" W;aiafõokh

• Ydl jefvk mßirh ;SrKh ùu (úúO wdf,dal ;Sj%;dj ms%h lrk Ydl we;'&

• m%Ndj¾;S p,kj,g

• c,c mßir moaO;sj, ma,jdx. yd c,c me<Eá j¾Okhg

• u;aiH wNsckkhg

• wdf,dalfha .=Kd;aul nj

• ks,a wdf,dalh - m%NdixYaf,aIKhg

• r;= wdf,dalh - îc m%frdayKhg yd m%NdixYaf,aIKhg

• wdf,dal ld, iSudj

• mqIamSlrKhg

• È.= Èk Ydl - i,do" lerÜ jeks Ydl Èjd ld,fha È. wjos os.lg jvd jeä jk

úg u,a yg .ekSu

• flá Èk Ydl - ;," fldams jeks Ydl Èjd ld,fha os. wjos os.lg jvd wvq jk

úg u,a yg .ekSu

• Èjd ld,fha È. jeä jk úg lsls<shkaf.a ,sx.sl mßK;sh blauka fõ'

• ì;a;r ksIamdokh o jeä fõ'

• wêl wdf,dal ;Sj%;dj

Wod( • t<j¨" m,;=rej, jhkhg ydks isÿ ùu'  úgñka úkdY ùu'

• wdydrfha j¾Kl úfhdackh ^Deterioration&" fnda;,a l< lsß ysre t<shg

ksrdjrKh jQ úg fïo  TlaislrKh  iy  fm%daàkaj, fjkialï isÿ

fõ'
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iq<Õ

• uo iq<Õ

• mrd.Khg" Ydl w;r jdhq ixirKh u.ska m%Ndixiaf,aIKhg n,mdhs'

• mßir WIAK;ajh u.ska we;s lrk wys;lr n,mEï wju lsÍug

• wêl iq<Õ

• Ydlj,g hdka;%sl ydks isÿ ùu

• úisreï c, iïmdokhg ndOd ùu

• fnda. wiajkq msßisÿ lsÍfï §

• wiajkq úh<Sfï §

• Ydl yd i;=kaf.a c, wjYH;d jeä ùu

• frda. m<sfndaO jHdma;shg

• ëjr lghq;= i|yd ndOd we;s lsÍu

• W;al=mdhkh isÿ ùug ̂ Upwelling&

• id.r m%foaYj,g iq<x ;;a;aj u.ska iuqø m;=f,a we;s ldnksl øjH u;=msgg tau'

tksid mßirfha u;aiH iïm; wêl fõ'

idfmalaI wd¾ø;dj

• o~q len,s uq,a we§fï § úh<S hdu je<elaùug

• c, iïmdok ld,dka;rh ;SrKh lsßug

• weka;+ßhï ´lSâ jeks u,aj, .=Kd;aul Ndjh /l .ekSug

• t<j¿ yd m,;=rej, kejqï nj mj;ajd .ekSug

• frda. iy m<sfndaO j¾Okhg iy jHdma;shg

• mrd.Khg-mrd. úh<Su je<elaùug

• wdydr krla ùug ^laIqøÔù ls%hdldß;ajh&

uQ,sl joka (Key Words)(

² foaY.=Kh - Climate

² ld,.=Kh - Weather

² ld,.=Ksl idOl - Meteorological Factors

.=Kd;aul fhojqï(

• ffoksl ld,.=K jd¾;d

• ld,.=Kh ms<sn| mqj;am;aj, iy iÕrdj, m, jQ ,sms

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys § my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

• ld,.=Kh yd foaY.=Kh w;r fjkialï

• ld,.=Ksl idOl kï lsÍu

• úúO ffcj moaO;sj,g ld,.=Ksl idOlj, n,mEï
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ksmqK;d uÜgu 2'3 ( ld,.=Ksl o;a; jd¾;d lrhs'

ld,Éfþo ixLHdj # 10 hs'

bf.kqï M, ( • ld,.=Ksl uOHia:dkhla ia:dmkh lsÍfï § i,ld ne,sh

hq;= lreKq úia;r lrhs'

• ld,.=Ksl o;a; ,nd .ekSu i|yd Ndú; lrk WmlrK kï

lrhs'

• ld,.=Ksl WmlrK Ndú; lr wod< o;a; ,nd .kshs'

• ,nd .;a ld,.=Ksl o;a; ksjerÈ j igyka lrhs'

• ld,.=Ksl o;a;j,g wod< .Kkh lsÍï isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

• myiqfjka imhd .; yels" ld,.=Ksl o;a; uekSug Ndú; lrk WmlrKhla mka;shg

m%o¾Ykh lr" ta weiqfrka idlÉPdjla fufyhjñka mdvug msúfikak'

• "ld,.=Ksl uOHia:dkh" y÷kajkak'

• ld,.=K uOHia:dkhla msysgqùug iqÿiq ia:dkhla f;aÍfï § i,ld ne,sh hq;= lreKq

ms<sn| j isiqka iuÕ idlÉcd lrkak'

• f;dard .kakd N+ñh m%foaYh ksfhdackh jk ia:dkhla ùu

• m%foaYfha fmdÿfõ olakg ,efnk fN!;sl yd N+ úµd;aul ,laIK tu ia:dkfha

;sìh hq;= ùu

• yels ;dla ÿrg ksrdjrKh jQ újD; ia:dkhla ùu

• wdikakfha fmdl=Kq yd c,dY fkd;sîu

• c, jykh i;=gqodhl yd iu;,d ìula ùu

• ndysr ndOlj,ska f;drùu yd .ia" f.dvke.s,s ndOl we;akï tajdfha Wi fuka

y;r .=Khla ÿßka ia:dkh msysgqùu

• ld,.=Ksl mrdñ;ska uekSu i|yd Ndú; lrk WmlrK yd tall y÷kd .ekSug isiqkag uÕ

fmkajkak'

ld,.=Ksl mrdñ;sh     ñkqï WmlrKh      tallh

1'  j¾Idm;kh ir, j¾Idudkh        mm

iajhxl%Sh j¾Idudkh

2'  wdf,dal ;Sj%;dj iQ¾h úlsrKudkh      W/m
2

3'  wdf,dalh mj;sk ld, iSudj iQ¾h §ma;udkh         hr

4'  ojfia Wmßu WIaK;ajh Wmßu WIaK;ajudkh   0
C

5'  ojfia wju WIaK;ajh wju WIaK;ajudkh    0
C

6'  iq<fÕa fõ.h wks,udkh     km/hr

7'  iq<fÕa ÈYdj iq<x ÈYd o¾Ylh     -

8'  idfmalaI wd¾ø;dj wd¾ø;dudkh             m%;sY;hla f,i

f;;a yd úh<s n,an

WIaK;ajudkh

• jdIamSlrK ;eáh yd mdxY= WIaK;ajudkh ld,.=Ksl uOHia:dkhl ;sìh hq;= wksjd¾h

WmlrK fkdjk kuq;a lDIsld,.=Ksl uOHia:dkhl § fuu WmlrK wksjd¾h nj;a tajd

uksk WmlrK yd tall my; mßos nj;a isiqkag wjOdrKh lrkak'
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• jdIamSlrKh - jdIamSlrK ;eáh - ñ,sóg¾ ^mm&

• mdxY= WIaK;ajh - mdxY= WIaK;ajudkh ^fi,aishia wxYl&

• by; WmlrK uHia:dkh ;=< ia:dmkh lrk whqre rEm igyka wdOdrfhka fya;= iys; j

idlÉcd lrkak'  tys § my; lreKq ms<sn| j wjOdrKh lrkak'

• ir, j¾Idudkh

uOHia:dkfha jefÜ isg óg¾ 1'5 la ÿßka o jdIamslrK ;eáfha isg óg¾ 5 la ÿßka o

fmdf<dj uÜgfï isg j¾Idudkfha by< odrhg Wi fi'ó' 30 la o jk f,i fldkal%SÜ

fõÈldjla u; iú l< hq;= fõ'

• iQ¾h úlsrKudkh yd iQ¾h oSma;udkh

iQ¾hdf,dalh jefgk ia:dkhl fmdf<dj uÜgfï isg óg¾ 1'5 la Wiska kef.kysrg

ngysr osYdjg isák fia ia:dk.; l< hq;= h'

• Wmßu WIaK;ajudkh" wju WIaK;ajudkh" f;;a yd úh<s n,an WIaK;ajudkh" wd¾ø;dudkh

hk WmlrK wdrlaIdj i|yd;a" iDcq iQ¾hdf,dalhg ksrdjrKh ùu je<elaùug;a iaàjkaika

wdjrKh ;=< iú lrhs'

• wks,udkh yd iq<x osYd o¾Ylh fmdf<dj uÜgfï isg óg¾ 10 la Wiska isák f,i iú

lrhs'  ^kuq;a lDIs ld,.=Ksl uOHia:dkhl § fïjd iú lrkafka óg¾ 2 la Wisks'&

• o;a; ,nd .ekSu yd igyka lsÍu

j¾Idm;kh" Wmßu WIaK;ajh" wju WIaK;ajh" iQ¾h oSma; meh .Kk" iq<fÕa fõ.h hk

ld,.=Ksl idOlj, o;a; ieu osklg fm'j' 8'30 g ,ndf.k tajd o;a; ,nd.;a oskg fmr

oskh  bosßfhka igyka lrhs'

• f;;a yd úh<s n,an WIaK;ajudkfha mdGdxl fm'j' 8'30 yd m'j' 3'30 g f,i osklg fojrla

,nd .kakd w;r ,nd .;a oskg bosßfhka Woh yd yji f,i igyka lrhs'

• j¾Idm;kh uekSu

j¾Idudkh Ndú; lr mßudjla f,i uek .;a j¾Idm;k m%udKh Wila f,i m%ldY lsÍu

i|yd my; WodyrKfha mßos .Kkh l< hq;= nj isiqka oekqj;a lrkak'

Wod( tla;rd oskl" úIalïNh fi'ó' 12 la jQ ir, j¾Idudkh ;=< tl;= jQ c,

m%udKh  >k fi'ó'  550 la jQ úg tu m%foaYhg ,enqKq j¾Idm;kh m%udKh

Wila f,i  .Kkh lsÍu

,enqKq c, mßudj (V) =      

h =       

 h =      

=       4.8cm

• ffoksl j¾Idm;kh uekSfï oS my; lreKq ms<sn| j isiqkaf.a wjOdkh fhduq lrjkak'

• j¾Idudkfha l=Kq frdvq" ¥ú,s we;akï bj;a lsÍu

• ldkaÿ ùï we;a oehs mÍlaId lsÍu

• f.dvke.s,s fyda fjk;a ndOl ;sfí kï tajdfha Wi fuka isõ .=Khl ÿßka"

t<suyka ia:dkhl j¾Idudkh ia:dms; lsÍu

• fuu l%shdldrlu wjidkfha iEu isiqfjl= u w;a lr .; hq;= my; i|yka l=i,;d flfrys

ie,ls,su;a jkak'

• j¾Idudkhl fldgia y÷kd .ekSu

• j¾Idudkh ksjeros j ia:dk.; lr mdGdxl ,nd .ekSu
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• ,nd .;a mdGdxl weiqßka j¾Idm;kh Wila f,i oelaùu

• ,nd.;a o;a; Wmfhda.S lr f.k udisl yd jd¾Isl j¾Idm;kh m%ia;dr.; lsÍu

• WIaK;ajh uekSu

• idudkH WIAK;ajudkh Ndú;fhka jdhq f.da,Sh WIaK;ajh uekSu i|yd isiqka

fhduq lrjkak'

• fuu l%shdldrlu wjidkfha iEu isiqfjl= u w;a lr .; hq;= my; i|yka l=i,;d flfrys

ie,ls,su;a jkak'

• WIaK;ajudkfha fldgia y÷kdf.k kï lsÍu'

• WoEik 7'30 g yd iji 1'30 g mdGdxl ,ndf.k idudkH WIaK;ajh .Kkh lsÍu

• udisl WIaK;aj w.hhka m%ia;dr.; lsÍu

• idfmalaI wd¾ø;dj uekSu

• f;;a yd úh<s n,an WIaK;ajudkh Ndú;fhka idfmalaI wd¾ø;dj uekSu i|yd

isiqkag uÕ fmkajkak'

Wod( úh<s n,an WIaK;ajudk mdGdxlh - 30oC

f;;a n,an WIaK;ajudk mdGdxlh - 28oC

úh<s yd f;;a n,an WIaK;ajudk mdGdxl fjki - 2oC

j.=jg wkqj idfmalaI wd¾ø;dj - 85]

• idfmalaI wd¾ø;dj uekSfï oS my; lreKq ms<sn| j wjOdkh fhduq lrkak'

• f;;a n,an WIaK;ajudkh yd iïnkaê; n÷k ks;r u c,fhka iukaú; ùu'

• fuu WIaK;ajudkh ia:dk.; lsÍu i|yd iaàjkaika wdjrKh fkdue;s kï" th

wdOdrl mqjrejl r|jd mdGdxl ,nd .ekSu

• wod< .Kkh lsÍu i|yd wd¾ø;d j.=j Ndú; lsÍu

• fuu l%shdldrlu wjidkfha iEu isiqfjl= u w;a lr .; hq;= my; i|yka l=i,;d flfrys

ie,ls,su;a jkak'

• f;;a yd úh<s n,an WIaK;ajudkfha fldgia kï lsÍu

• tu WmlrKh wdOdrfhka idfmalaI wd¾ø;dj fiùu i|yd mdGdxl ,nd .ekSu

• ,nd .;a mdGdxl weiqßka idfmalaI wd¾ø;dj .Kkh lsÍu

uQ,sl joka  (Key Words)(

² ld,.=Ksl uOHia:dkh- Metrological station

² ld,.=Ksl WmlrK - Meteorological Equipment

.=Kd;aul fhojqï(

• ir, j¾Idudkh

• iajhxlS%h j¾Idudkh

• iQ¾h úlsrKudkh

• iQ¾h oSma;udkh

 fjki ^2oC&

úh<s n,an
WIaK;ajudk
mdGdxlh
(30oC)

85]
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• Wmßu WIaK;ajudkh

• wju WIaK;ajudkh

• wks,udkh

• iq<x osYd o¾Ylh

• wd¾ø;dudkh

• f;;a yd úh<s n,an WIaK;ajudkh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq flfrys ie,ls,su;a jkak'

² ld,.=Ksl uOHia:dkh ye|skaùu

² ta i|yd iqÿiq ia:dkhla f;aÍu

² ld,.=Ksl o;a; ,nd .ekSu i|yd Ndú; lrk WmlrK kï lsÍu

² tu o;a; uksk tall kï lsÍu

² WmlrK ksjeros j mßyrKh lsÍu

² wod< .Kkh lsÍu isÿ lsÍu
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ksmqK;dj 3 # fnda. ksIAmdokfha oS mfia yd mdxY= c,fha jeo.;alu úuid n,hs'

ksmqK;d uÜgu 3'1 # mfiys uQ,sl ix>gl y÷kd .kshs'

ld,Éfþo ixLHdj # 04 hs'

bf.kqï M, # ² mi y÷kajd mfiys uQ,sl ix>gl kï lrhs'

² mdxY= Lksc yd ldnksl øjHj, jeo.;alu úia;r lrhs'

² mdxY= c, wdldr úia;r lr mdxY= f;;uk m%udK ks¾Kh lrhs'

² mdxY= jd;fha jeo.;alu úia;r lrhs'

² mdxY= Ôùka j¾.SlrKh lrhs'

mdvï ie,iqu i|yd Wmfoia(

² mia ksheoshla mka;shg bosßm;a lr th ksÍlaIKh lsÍug wjia:dj ,nd oS tys

wvx.= øjH y÷kd .ksñka mdvug msúfikak'

² mi i|yd ks¾jpkhla f.dv ke.Sug isiqkag wjia:dj ,nd fokak'

mi hkq Lksc" ldnksl øjH" úúO Ôù wdldr" jd;h iy c,fhka iukaú;"

mDÓúh u;=msg msysgd we;s" f.dv ìu Ydl j¾Okhg wjYH udOHhla imhk .;sl

jQ foayhls'

² mfiys wvx.= jk uQ,sl ix>gl yd tajdfha jeo.;alu idlÉPd lrkak'

² >k øjH - mdxY+ Lksc yd ldnksl øjH'

² mdxY= Lksc - je,s" frdkauv yd ueá wxY= fõ'

² mdxY= Lkscj, jeo.;a lu

² je,s" frdkauv yd ueá

² mfia fN!;sl .=Kdx. flfrys n,mdhs'

² ueá

² ridhksl ,laIK flfrys m%Odk jYfhka n,mdhs'

² c, wjfYdaIK yelshdj yd r|d .ekSfï Odß;dj jeä h'

² mig tl;= jk úúO úI iys; whk wjfYdaIKh lr tajdhska

isÿ jk wys;lr n,mEï wju lsÍu

² legdhk yqjudre Odß;dj by< ùu

² mdxY= ldnksl øjH

Ydl yd i;a;aj fldgia Ô¾Kh ùfuka mig tl;= jk øjH fõ'

² mdxY= ldnksl øjHj, jeo.;alu

² Ydl fmdaIl iemhSu

² ridhksl ,laIK oshqKq ùu

² legdhk yqjudre Odß;dj by< ùu

² fN!;sl ,laIK oshqKq ùu

² mdxY= jHQyh oshqKq ùu

² ffcùh ,laIK oshqKq ùu

² laIqø Ôù l%shdldÍ;ajh jeä ùu

² mdxY= c,h - mdxY= wxY= w;r we;s ðø wjldYj, yd mia wxY= jgd ;oska ne|S

mj;sk c,h fõ'
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mdxY= c,h my; whqre j¾.SlrKh l< yels nj mjid tu wdldr idlÉPd

lrkak'

² fN!;sl j¾.SlrKh

² .=re;ajdl¾IK c,h

² flaYdl¾IK c,h

² c,dl¾IK c,h

² ffcj úoHd;aul j¾.SlrKh

² Ydlhg ,nd .; yels c,h

² Ydlhg ,nd .; fkdyels c,h

² mdxY= c,fha jeo.;alu idlÉPd lrkak'

² mdxY= jd;h - mdxY= wxY= w;r we;s ðø wjldYj, /|S mj;sk jd;h hs'

² mdxY= jd;fha jeo.;alu idlÉPd lrkak'

² mdxY= Ôùka - mi ;=< fjfik úúO m%udKfha Ôùka fõ'

² uyd Ôùka - YÍr m<, 02 mm g jvd úYd, ðùka

Wod# .evú,d

² uÊcd Ôùka- YÍr m<, 0.2  - 2 mm m%udKfha Ôùka

Wod# ,hslk" uhsgdjka

² laIqø Ôùka - YÍrfha m<, 0.2 mm g wvq Ôùka

Wod# os,Sr" nelaàßhd" fm%dfgdfidajd" we,a.S

² mdxY= Ôùkaf.a jeo.;alu idlÉPd lrkak'

² mfiys c, m%udKh uksk whqre úia;r lr" mia ksheos lsysmhl mdxY= f;;uk

m%;sY;h .Kkh lsÍu i|yd isiqka j fhduq lrkak' tys oS isiqka i|yd my;

l=i,;d w;a m;a lr .; hq;= nj i,lkak'

² mdxY= f;;uk m%;sY;h uekSu i|yd wjYH WmlrK y÷kd .ekSu yd tajd

Ndú; lsÍu

² mfia f;;uk m%;sY;h fiùu i|yd wjYH o;a; ,nd .ekSu

² o;a; wdY%fhka f;;uk m%;sY;h .Kkh lsÍu

uQ,sl joka (Key Words)(

² mi   - Soil

² mfia uQ,sl ix>gl   - Basic components of Soil

.=Kd;aul fhojqï(

² mia ksheÈ ² mdxY= wj.dr

² ;rdÈh ² jdIamSlrK ;eáh

² Wÿk ² fvisflagrh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq flfrys ie,ls,su;a jkak'

  ² mi ye|skaùu

  ² mfiys uQ,sl ix>gl kï lr úia;r lsÍu

  ² ta ta ix>glj, jeo.;alu ,shd oelaùu
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ksmqK;d uÜgu 3'2 # mfiys fN!;sl .=Kdx. úia;r lrhs'

ld,h # ld,fþo 10hs'

bf.kqï M, # ² mfiys fN!;sl .=Kdx. kï lr tla tla ,laIKh w¾: olajhs'

² tla tla fN!;sl .=Kdx.fha jeo.;alu olajhs'

² mia ksheosj, jHqyh yd jhkh ks¾Kh lrhs'

² mia ksheosj, i;H yd oDYH >k;aj ks¾Kh lrhs'

² mia ksheosj, mdxY= iújr;dj .Kkh lrhs'

mdvï ie,iqu i|yd Wmfoia(

² úúO ia;rj,ska yd ia:dkj,ska ,nd .;a mia ksheos lsysmhla isiqkag ,nd oS tajd

ksÍlaIKh lsÍug Tjqkag wjia:dj ,nd fokak' w;g oefkk yd weig fmfkk

iajNdjh wkqj tajdfha ,laIK isiqkaf.ka úuiñka mdvug msúfikak'

² mfiys fN!;sl ,laIK w¾: l:khla oelaùug isiqkag wjia:dj fokak'

mil ndysr j ksÍlaIKh l< yels ,laIK fN!;sl ,laIK f,i y÷kajhs'

² m%Odk fN!;sl ,laIK my; wdldr nj fmkajd fokak'

² mdxY= jhkh

² mdxY= jHQyh

² mdxY= >k;ajh

² mfiys iújr;dj

² mdxY= jhkh i|yd ks¾jpkhla f.dv ke.Sug isiqkag wjia:dj ,nd fokak'

mil wvx.= je,s" frdkauv" ueá wxY=j, idfmalaI wkqmd;h mdxY= jhkh f,i

y÷kajhs'

² mdxY= jhkh fnda. j.dfõ oS jeo.;a jk wdldrh isiqka iu. idlÉPd lrkak'

² mfia c,h r|d mej;Su yd bj;a ùu ms<sn| f;dr;=re ,nd .; yels ùu'

Wo#  je,s mi - myiqfjka c,h bj;a ùu

  ueá mi - c,h r|d meje;Su'

² mil c, jykh isÿ l< hq;= o hkak ;SrKh lsÍug

² fnda.hlg c,h iemhsh hq;= ld,dka;rh ;SrKh lsÍug

² hï mila fnda. j.djg iqÿiq o@ tfia kï j.d l< hq;= fnda. j¾.h l=ula o@

hkak ;SrKhg

² mi ieliSug fhdod .kakd WmlrK ;SrKhg

² fmdaIl fhoSfï ld,dka;rh ;SrKhg

² mdxY= ixrlaIK l%u ;SrKhg

² mdxY= jhkh ks¾Kh lsÍu my; l%ufõoh Tiafia isÿ lsÍug isiqka fhduq lrkak'

øjudk l%uh #

² iqÿiq m%udKhl mia ksheoshla lsrd .ekSu

² je,s milg 100g

² fjk;a milg  50g

² mfia f;;uk m%udKh ks¾Kh lsÍug fjk;a Wm ksheos fhdod .ekSu'

² ,nd .;a ksheoshg yhsv%cka fmfrdlaihsâ tl;= lr úkdä 10 la P, ;dmlhl

r;a lsÍu'
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² bkamiq 5] le,a.ka ødjKh ^fidaähï fylaifugd fmdiafmaÜ& 50ml

tl;= lr meh 12 la muK fm`.ùu' ^fmr Èkfha ilia lr ;eìh yel'&

² by; ksheosh f,day n÷klg oud hdka;%sl l,;khla u.ska úkdählg jg

16"000 l YS>%;dfjka úkdä 2la le,;Su

^mka;s ldur mÍlaIKj, oS ùÿre l+rlska úkdä 10la le,;Su m%udKj;a fõ'&

² ødjKh 1l Wia ñkqï irdjlg oud 1 l la olajd wdi%e; c,h fhdokak'

² irdfõ lg jid lSm jrla Wvq hál=re lr fi,ùu

² fmK ìoS hdu i|yd tauhs,a uoHidr ìxÿ 3la ødjKh u;= msgg tl;= lr

øjudkh ^152 H& th ;<g oeóu

² ,Sgr 1 l ñkqï irdjlg le,a.ka ødjKh 50 oud 1l olajd wi%e; c,h tla lr

md,lh idod .kak'

² fuu irdfõo lg jid lSm jrla Wvq hál=re lr fid,jkak'  fuu md,l

irdj ;=<g o øjudkh ta ta ld,j, § oud mdGdxl ,nd .kak'

úkdä 2 l § øjudkh .sf,k Wi }  h
1

meh 2 l § øjudkh .sf,k Wi }  h
2

² ilik ,o ird fol ;=< WIaK;ajh o uek .kak'

² ødjKh ksYap, j ;nd úkdä 2l oS yd meh 2l oS mdGdxl my; wdldrhg ,nd

.kak'

úkdä 2l oS øjudkh .sf,k Wi }  H
1

meh 2l oS øjudkh .sf,k Wi }  H
2

mia ksheosfha úh<s nr }  M
s

úkdä 2 l § ødjKfha WIaK;ajh }  T
1

0C

úkdä 2 l § md,lfhys WIaK;ajh }  T
2

0C

meh 2 l § ødjKfha WIaK;ajh }  T
3

0C

meh 2 l § md,lfhys WIaK;ajh }  T
4

0C

fYdaOk idOlh .Kkh lsÍu#

fYdaOk idOlh ^WIaK;ajh 200C g jeä úg& }  

fYdaOk idOlh ^WIaK;ajh 200C g wvq úg& }  

mdGdxl ksrjµ lsÍu#

md,lfha mdGdxlh fYdaOk idOlh

mdxY= ødjKfha mdGdxlh  fYdaOk idOlh

.Kkh lsÍu#

USDA l%uhg

ueá yd frdkauv m%;sY;h } 

je,s m%;sY;h } 100 - ^ueá+frdkauv m%;sY;h&
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ueá m%;sY;h } 

frdkauv m%;sY;h } ^ueá+frdkauv m%;sY;h&- ueá m%;sY;h

fuys oS ,efnk je,s" ueá yd frdkauv m%;sY; w.hka jhk ;%sfldaKhg

fhdod mfia jhk ldKavh ks¾Khg isiqka fhduq lrkak'

² jhk ;%sfldaKh wdOdrfhka jhk mka;sh fiùug my; mshjr wkq.ukh lrk

f,i isiqka j oekqj;a lrkak'

² ,nd .;a je,s m%;sY; w.h je,s mdofhys i,l=Kq lsÍu

² tu mdofha isg frdkauv mdohg iudka;r f¾Ldjla we|Su

² ,nd .;a frdkauv m%;sY; w.h frdkauv mdofhys ,l=Kq lsÍu

² tu ia:dkfha isg ueá mdohg iudka;r f¾Ldjla we|Su

² ,nd .;a ueá m%;sY; w.h ueá mdofhys ,l=Kq lsÍu

² tu ia:dkfha isg je,s mdohg iudka;r f¾Ldjla we|Su

² ;%sfldaKfha f¾Ld ;=k yuq jk ia:dkfha we;s mka;sh tu mig wh;a jhk

mka;sh nj isiqka oekqj;a lrkak'

² fuu l%shdldrlu wjidkfha oS iEu isiqfjl=g u my; i|yka l=i,;d w;a lr

.; hq;= nj i,lkak'

² mia ksheos ksjeros j lsrd .ekSu

² øjudkh Ndú;fhka mdGdxl ,nd .ekSu

² ,nd .;a mdGdxl weiqfrka je,s" frdkauv" ueá m%;sY;h .Kkh lsÍu

² jhk ;%sfldaKh Ndú;fhka jhk mka;sh fiùu

² mdxY= jHqyh i|yd w¾: oelaùula f.dv ke.Sug isiqkag wjia:dj ,nd fokak'

mfia mj;sk je,s" frdkauv" ueá wxY= úúO nkaOk ldrl u.ska tlsfkl ne|S

iEoS we;s mdxY= iuQykj, yevh mdxY= jHqyh f,i y÷kajhs'

² mdxY= jHqyh fnda. j.djg jeo.;a jk wdldrh my; lreKq biau;= jk fia

idlÉPd lrkak'

² mdxY= f;;ukh yd mdxY= jd;kh ms<sn| woyila ,nd .ekSu

² mdxY= ldnksl øjH" mdxY= fmdaIl njg mßj¾;kh ùu ms<sn| woyila ,nd

.ekSu

² Ydl uq,aj, l%shdldÍ;ajh ms<sn| oekqj;a ùu

² mfia idrj;a nj ms<sn| woyila ,nd .ekSu

² mdxY= Ldokh ms<sn| woyila ,nd .ekSu yd ta i|yd ms<shï fhoSu myiq ùu

² mdxY= Ôùkaf.a l%shdldÍ;ajh ms<sn| woyila ,nd .ekSu

² mdxY= jHqyh ks¾Kh lsÍug my; mshjr Tiafia isÿ lsÍug isiqka fhduq lrkak'

² mdxY= jHqyh ks¾Kh lsÍug iqÿiq ia:dkhla f;aÍu

² mi u;=msg mj;sk j,a me<Eá iy r`: øjH bj;a lsÍu

² Woe,a,la Ndú;fhka 3 kg muK mia msve,a,la lmd .ekSu

² osk 2la muK úh<s ia:dkhl ;nd fõ<d .ekSu

² fuu mia l=Üáh 2 m la muK  by<g Tijd isfuka;s fmd<j u;g ksoyfia

w; yeÍu
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² úisr hk mia len,sj,g yevh wkqj mdxY= jHqyh ;SrKh lsÍu

² mdxY= >k;ajh" oDYH >k;ajh yd i;H >k;ajh f,i wdldr follg mj;sk nj

isiqka iu. idlÉPd lrkak'

² oDYH >k;ajh w¾: olajkak'

mfiys iajdNdúl jHqyh tf,iska u mj;sk wjia:dfõ oS mfia talSh mßudjl

mj;sk >k øjHj, ialkaOh oDYH >k;ajh f,i y÷kajhs'

mfia oDYH >k;ajh  =

² oDYH >k;ajfha jeo.;alu idlÉPd lrkak'

² mi ;o ù we;s m%udKh ms<sn| woyila ,nd .ekSug

Wod#  oDYH >k;ajh jeä kï mfia ;o nj jeähs'

   ̂ oDYH >k;ajh ueá mil 1'4  g o je,s mil  1'6      go jvd

   wvq úh hq;= hs'&

² mfiys ord isáh yels c, m%udKh ms<sn| woyila ,nd .ekSug

² mi ;=< Ydl uq,a jeãug mj;sk bvlv ms<sn| woyila ,nd .ekSug

² my; l%shdldrlu wkq.ukh lsÍfuka oDYH >k;ajh fiùug isiqka fhduq lrjkak'

² 10cm Wi .e,ajkhsia ng lene,a,la .ekSu

² uqjy;a odrh >k;ajh fiùug wjYH ia:dkfha mi u; ;nd ta u; ,S lene,a,la

;nd ñáhlska ;Ügq lsÍu

² .e,jkhsia ng lene,a, iïmQ¾Kfhka mi ;=< .s¨Kq úg jfÜ we;s mia

bj;a lr .e,ajkhsia ngh iu. ta ;=< we;s mia ksheosh ,nd .ekSu

² .e,ajkhsia ng lene,a,g by<ska fyda my<ska bj;a ;< miaj,ska Wm ksheÈhla

f.k jdIamSlrK ;eáhl oud 1050C g W`oqkl ;nd r;a lr tys we;s c,h bj;a

lsÍu

² Wm ksheoshla fhdod .ekSu u.ska .e,ajkhsia ngh ;=< we;s miaj, we;s f;;ukh

.Kkh lsÍu

² úh<s mfiys ialkaOh lsrd .ekSu

² mia ksheosfha mßudj f,i .e,ajkhsia ngfha wNHka;r mßudj ,nd .ekSu

my; whqre .Kkh lsÍug isiqkag Wmfoia fokak'

jdIamSlrK ;eáfhys ialkaOh

f;;ukh iys; mi + jdIamSlrK ;eáfha ialkaOh

úh<s mi + jdIamSlrK ;eáfha ialkaOh

Wm ksheÈfha we;s c,fha ialkaOh

úh<s mfiys ialkaOh

Wm ksheÈfha we;s c, m%udKh

 mfia >k øjHj, ialkaOh (M
s
)g

   ksheÈfha uq¿ mßudj (V
t
)

 
cm

3
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.e,ajkhsia ng lene,af,a ialkaOh

.e,ajkhsia ng lene,a, + mia ksheÈfha ialkaOh

.e,ajkhsia ng lene,a, ;=< we;s f;;a mfiys uq¿ ialkaOh 

.e,ajkhsia ngh ;=< we;s mfiys úh<s nr  

mfiys oDYH >k;ajh  

² mfia i;H >k;ajh w¾: olajkak'

mfia >k øjHhkaf.a ialkaOh" >k øjHj, mßudjg olajk wkqmd;h i;H

>k;ajh f,i yªkajhs'

>k øjHhkaf.a ialkaOh ^M
s
&

i;H >k;ajh ( ) }
  >k øjHhkaf.a mßudj ^V

s
&

² i;H >k;ajfha jeo.;alu isiqka iu. idlÉPd lrkak'

² boslsÍï lghq;=j, oS mfiys iajNdjh ms<sn| woyila ,nd .ekSug

² i;H >k;ajh fiùug my; l%shdldrlu i|yd isiqka fhduq lrkak'

² wjYH ia:dkfhka mia ksheoshla ,nd .ekSu

² mia idïm,h jd;fha úh<Sug ;eîu

² f,dl= leá;s w;ska fmdälr .ekSu

² 2 mm fmfkarhlska y,d .ekSu

² úYsIag .=re;aj l=mamsfha ialkaOh lsrd .ekSu

² úYsIag .=re;aj l=mamsfhka wvla muK mia oud th lsrd .ekSu

² úYsIag .=re;aj l=mamsfha mia jeiS hk fia wdi%e; c,h oud c, ;dmlhl r;a

lsÍfuka jdhq bj;a lr .ekSu

² úYsIag .=re;aj l=mamsh isis,a jQ miq wdi%e; c,h mqrjd tys ialkaOh ,nd .ekSu

² úYsIag .=re;aj l=mamsh msßisÿ lr th iïmQ¾Kfhka c,fhka mqrjd kej;

ialkaOh lsrd .ekSu

² úYsIaG .=re;aj l=mamsh mqrjd uQäfhka jwiSfï § tys we;s flaIsl k,fhka c,h

msgúh hq;= nj ie,ls,a,g .kak'

my; whqre .Kkh lsÍug isiqkag Wmfoia ,nd fokak'

ysia úYsIag .=re;aj l=mamsfha ialkaOh } M
1
 g

úYsIag .=re;aj l=mamsh ¬ úh<s mfia ialkaOh } M
2
 g

úYsIag .=re;aj l=mamsh ¬ mia ¬ c,fha ialkaOh } M
3
 g

úYsIag .=re;aj l=mamsh ¬ c,fha ialkaOh } M
4
 g

g cm-3
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úYsIag .=re;aj l=mamsh iïmQ¾K c,fhka

msÍ we;s úg tys we;s c,fha ialkaOh

úYsIag .=re;aj l=mamsfha we;s c, mßudj  

c,fha >k;ajh ^ f,ig ie,lsh yels h'&

c,fha >k;ajh c,fha WIaK;ajh wkqj fjkia fõ'  ksjerÈ .Kkhla i|yd

c,fha WIaK;ajh uek thg wod<  >k;ajh  fhdod .; hq;= h'

úYsIaG .=re;aj l=mamsfhys mia we;s úg tys c,fha ialkaOh

úYsIaG .=re;aj l=mamsfhys mia we;s úg tys c,fha mßudj

úYsIaG .=re;aj l=mamsfhys miaj, we;s mßudj

i;H >k;ajh        mfia úh<s ialkaOh

    mfia >k øjHj, mßudjg

mfia i;H >k;ajh
úYaIaG .=re;ajh

          c,fha >k;ajh

² fuu l%shdldrlfï oS my; lreKq i|yd wjOdkh fhduq lrkak'

² ksjeros j mdGdxl ,nd .ekSu

² úYsIag .=re;aj l=mamsh ksjeros j mßyrKh

² ksjeros j .Kkh lsÍu

² mdxY= iújr;dj w¾: olajkak'

mil uq¿ mßudjg wjldY mßudj ork wkqmd;fha m%;sY;h mdxY= iújr;dj

f,i y÷kajhs'

wjldY l,dmfha mßudj « 100

            mfia uq¿ mßudj

² mil iújr;dj oDYH >k;ajh u; fjkia jk nj isiqkag wjOdrKh lrkak'

² oDYH >k;ajh yd i;H >k;ajh w;r iïnkaO;dj my; wdldrhg fiùug

isiqka fhduq lrkak'

iújr;dj P
E
   1  -                    « 100   (  oDYH  >k;ajh

i;H >k;ajh

iújr;dj P
E    

  

)
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iújr;dfõ jeo.;alu isiqka iu. idlÉPd lrkak'

² mfia jd;kh ms<sn| woyila ,nd .ekSug

² mfia c, jykh ms<sn| woyila ,nd .ekSug

² mfia c, wjfYdaIKh ms<sn| woyila ,nd .ekSug

uQ,sl joka (Key Words)(

² mdxY= fN!;sl .=Kdx.  - Physical properties of Soil

² mdxY= jhkh   - Texure of Soil

² mdxY= jHQyh   - Structure of Soil

² oDYH >k;ajh   - Bulk/Apparent Density

² i;H >k;ajh   - Particle True Density

.=Kd;aul fhojqï(

² mia ksheÈ

² le,a.ka ødjKh

² l,;kh"

² 1 l ñkqï ird

² wdi%e; c,h

² tauhs,a we,afldfyd,a

² øjudkh ^152H&

² jhk ;%sfldaKh

² 10 cm  Wi .e,ajkhsia ngh

² W¥k

² nr uekSfï WmlrKh

² ñ'ñ' 2 fmfkarh ^wxl 10 fmfkarh&

² úYsIag .=re;aj l=mamsh

² îlrh

² c, ;dmlh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² mfiys fN!;sl ,laIK kï lsrSu

² fN!;sl ,laIKj, jeo.;alu úia;r lsÍu

² mia ksheÈj, i;H >k;ajh yd oDYH >k;ajh ks¾Kh lsÍu

² mia ksheÈj, iújr;dj .Kkh lsÍu
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ksmqK;d uÜgu 3'3 ( mfiys c,h r|jd .ekSfï Odß;dj ms<sn| ixisoaê úuid

n,hs'

ld,Éfþo ixLHdj ( 02 hs'

bf.kqï M, ( ² mdxY= c, Odß;dj y÷kajd jeo.;alu úia;r lrhs'

² mfia lafIa;% Odß;dj ks¾Kh lrhs'

² mdxY= c, Odß;dj ms<sn| uQ,O¾u úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² úh<s mia msrjQ" isÿre iys; n÷ka lsysmhla f.k" uek.;a c, mßud tu

n÷kaj,g tla lrk f,i isiqkag mjikak' msg jk c, mßudj yd

n÷kaj,g tla l< c, mßud iei|Sug isiqkag wjia:dj ,nd fokak'

tkhska mdxY= c, Odß;dj biau;= jk fia idlÉPdjla fufyhjkak'

² c, Odß;dj hkak ks¾jpkh lrkak'

^c, Odß;dj hkq" .=re;ajdl¾IK n,hg tfrys j hï lsis mil c,h

r|jd .ekSug we;s iqúfYaIS yelshdj hs'&

² c, Odß;dfõ jeo.;alu isiqka iu. idlÉPd lrkak'

Wod( ² mdxY= c, Odß;dj ms<sn| wjfndaOh we;s úg ksh`.

;;a;ajhkag mi Ndckh ùu j<lajd .; yels h'

² mig fhdok fmdaIl laIrKh fkdfõ'

² mig fhdok m<sfndaO kdYl bj;a fkdfõ'

² mil c, Odß;dj flfrys n,mdk idOl idlÉPd lrkak'

² mdxY= jhkh

² ldnksl øjH

² mdxY= c, Odß;dj Wmßu jk wjia:dj isiqkaf.ka úuikak'

² lafIa;% Odß;d wjia:dj

² mil lafIa;% Odß;dj uekSu i|yd isiqka fhduq lrjkak'  fuu l%shdldrlu

wjidkfha iEu isiqjl= u my; i|yka l=i,;d m%.=K lr .; hq;= nj

i,lkak'

² lafIa;% Odß;dj uekSu i|yd wjYH WmlrK y÷kd .ekSu yd tajd

Ndú; lsÍu

² úúO mia ksheosj, lafIa;% Odß;d fiùu i|yd wjYH mdGdxl ,nd

.ekSu

² mdGdxl weiqßka lafIa;% Odß;dj .Kkh lsÍu

² mfia c,h r|d mej;Su i|yd n,mdk ixisoaê 3 la we;s nj i|yka lr"

tajd úia;r lrkak'

² ixila; wdila; n,h

² mdIaÀl wd;;sh

² c,fha O%eùh;dj
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uQ,sl joka (Key Words)(

² mdxY= c, Odß;dj - Soil Water Capacity

² lafIa;% Odß;dj - Field Capacity

² ixila; wdila; n, - Adhesion and cohesion forces

² mDIaÀl wd;;sh - Surface Tension

² c,fha O%eùh;dj - Polarity of water

.=Kd;aul fhojqï(

² mia iys; n÷ka

² c, n÷ka

² fmd,s;Ska lene,a,la

² rn¾ máhla

² nr lsrk ;rdÈh

² W¥k

² fmÜá% §ish

² .e,ajkhsia ngh fyda m;=, bj;a l< áka tlla

² fmryka lvodishla

² l=vd ,S lene,a,la

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lafIa;% flfrys ie,ls,su;a jkak'

² mdxY= c, Odß;dj ye|skaùu

² mdxY= c, Odß;dfõ jeo.;alu úia;r lsÍu

² mdxY= c, Odß;djg n,mdk idOl kï lsÍu

² mdxY= c, Odß;dj flfrys n,mdk ixisoaê úia;r lsÍu
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ksmqK;d uÜgu 3'4 ( N+ c,fha jeo.;alu úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 04 hs'

bf.kqï M, ( ² N+.; c,h y÷kajd jeo.;alu úia;r lrhs'

² N+.; c,h j¾.SlrKh lr fmkajhs'

² c, ixpdhl y÷kajd tajd j¾.SlrKh lrhs'

² N+.; c,h mqkrdfrdamKh y÷kajd tys jeo.;alu

úia;r lrhs'

² mqkrdfrdamK l%u úia;r lrhs'

² mqkrdfrdamKh jeä oshqKq lsÍfï l%u úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² c, pl%fha yd tys ixrpl isiqkag wdj¾ckh lrñka j¾Id c,h fmdf<dj

wNHka;rhg .uka lrk nj mjid mdvug msúfikak'

² N+.; c,h hkak y÷kajkak'

mDÒúh u;=msgg háka" mdxY= wjldY ;=<" mdIdK w;r yd wj,ïn ;=< msÍ

we;s c,h N+.; c,h hs'  j¾Idm;kfhka" ysu yd whsia osh ùfuka N+.;

c,h ,efí'  fïjd c,Or" W,am;a yd <sxj,g m%Njhls'  N+.; c,fha

by< iSudj N+ c, uÜgu hs'

² N+.; c,h my; whqre j¾.SlrKh lrk nj úia;r lrkak'

I mka;sh  - iqúfYaIS N+.; c,h

,laIK - uq¿ >k øjH 500 mg/l yd N+.; c,fha .=Kd;aulNdjh

wNsNjk m%udKfha ¥Il idkaøKhla fkd;sîu'

II mka;sh  - mdkSh c,fha .=Kd;aul nj we;s c,h

,laIK - uq¿ >k øjH 500 mg/l g jeä yd 3"000 mg/l g wvq fõ'

III mka;sh  - iSudiys; Ndú;djla iys; N+.; c,h

,laIK - uq¿ >k øjH 3"000 mg/l g jeä yd 10"000 mg/l g wvq fõ'

IV mka;sh  - ,jK iys; N+.; c,h

   ,laIK - uq¿ >k øjH 10"000 mg/l g jeä h'

² c, ixpdhl ^c, Or& hkak y÷kajd fokak'

c,h tla /ia jk" fmdf<djg háka msysgk mdr.uH mdIdK ia;rhla

f,i ye|skaúh yels h'

² c, ixpdhl my; whqre j¾.SlrKh l< yels nj fmkajd fokak'

I. wdáishdkq fkdjk - t;rï .eUqßka msysgd ke;s c,h

^wkjysr& (Non Artesian) Wod(  <sx

II. wdáishdkq ^iSud jQ& - wmdr.uH mdIdK ia;r folla w;r msysgd

(Artesian) we;s c,h" wêl mSvkhla hgf;a .nvd ù

we;'

III.w¾O iSud jQ - fuu c,Orj, by< fyda my< iSud jQ

(Semi Confined Aquifer) ia:rj,ska tlla w¾O mrd.uH fõ'  fïjd

ldkaÿ jk c,Or f,i o ye¢kafõ'
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IV. W,e`.s - iqúfYaIS wkjysr c,Orhls'

(Perched aquifer) - c,h iSñ; m%foaYhl muKla úys§ mj;S'

- fuys we;s c,h N+ c, uÜgug by<ska msysghs'

² N+.; c,h mqkrdfrdamKh hkak idlÉPd lrkak'

mDIaÁh c,h isria j my<g .uka lr N+.; c,hg tl;= ùfï l%shdj,sh

hs'  fuu l%shdj,sh iajdNdúl j ̂ Wod( j¾Idm;kh& fyda lD;s%u j ̂ udkj

ls%hdldrlï ksid& fyda isÿ fõ'

² N+.; c,h mqkrdfrdamK l%u idlÉPd lrkak'

² úirK mqkrdfrdamKh

j¾Idm;kfhka ,efnk c,h ldkaÿ ùu u.ska" N+.; c, uÜgfï

wix;Dma; ;,h lrd úYd, jYfhka jHdma; ùu hs'

fuu c,h m%dfoaYSh$ia:dkSh fyda iDcq mqkrdfrdamKh f,i o

y÷kajhs'

² flakaøSh mqkrdfrdamKh

u;=msg c, m%Nj ^Wod( c,dY" we<" .x.d& j, hg ;sfnk c,Or

lrd c,h .uka lsÍu hs' fuh iDcq fkdjk ̂wkshï& mqkrdfrdamKh

f,i o y÷kajhs'

² N+.; c,h mqkrdfrdamKfha jeo.;alu idlÉcd lrkak'

² mqkrdfrdamKh jeä oshqKq lsÍug .; yels l%shdud¾. idlÉPd lrkak'

² c, jyk ldkq$fíiï$j<j,a$<sx ieliSu

² c,h ldkaÿ lsÍu jeä lsÍu i|yd Wml%u wkq.ukh lsÍu

uQ,sl joka (Key Words)(

² N+ c,h - Ground water

² N+.; c,h mqkrdfrdamKh - Recharge of Ground Water

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² N+ c,h ye|skaùu

² N+.; c,h j¾.SlrKh

² c, ixpdhl j¾.SlrKh

² N+.; c,h mqkrdfrdamKfha jeo.;alu úia;r lsÍu

² mqkrdfrdamKh jeä ÈhqKq lsÍu i|yd wkq.ukh l< yels l%fudamdhka
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ksmqK;d uÜgu 3'5 ( mdxY= ixrlaIK l%u w;ayod n,hs'

ld,Éfþo ixLHdj # 09 hs'

bf.kqï M, ( ² mdxY= ydhkh hkak ks¾jpkh lr thg n,mdk idOl

úia;r lrhs'

² mdxY= m%;sl%shdj mÍlaIKd;aul j ks.ukh lrhs'

² mdxY= mqkre;a:dmkh ks¾jpkh lrhs'

² mdxY= mqkre;a:dmk l%u wkq.ukh lrhs'

ld,h ( ld,Éfþo 6 hs'

bf.kqï b.ekaùï l%shdj,sh (

² mdxY= ydhkh y÷kajd f,dalfha mdxY= ydhkhg ,la jQ m%foaY oelafjk is;shula

mka;shg bosßm;a lr tys wys;lr m%;sM, idlÉPd lrkak'

² mdxY= ydhkhg n,mdk idOl ms<sn| j my; oelafjk ud;Dld Tiafia ye|skaùula

isÿ lrkak'

² mdxY= Ldok l%shdj,sh ms<sn| j úuiñka w¾: oelaùu bosßm;a lsÍu i|yd isiqka fhduq

lrkak'

² mdxY= Ldok ldrl isiqkaf.ka úuikak'

² mdxY= Ldok wdldr ms<sn| j idlÉcd lrkak'

² mdxY= ydhkhg n,mdk my; i|yka wfkl=;a l%shdj,skaf.a n,meu ms<sn| j isiqka

iu. idlÉPdjla fufyhjkak'

² mdxY= iqixykh

² c, jykh wl%uj;a ùu

² mfia ldnksl øjH ys`. ùu

² ,jKSlrKh yd wdï,SlrKh

² mi ¥IKh ùu

² mfia pH w.h w¾: oelaùug isiqkag u. fmkajkak'

² pH ógrh wdOdrfhka Ldokh jQ yd Ldokh fkdjQ ia:dkj, we;s mia ksheosj, pH

w.h fiùug isiqka fhduq lrkak'

² mdxY= mqkre;a:dmkh w¾: oelaùu i|yd isiqka fhduq lrkak'

² mdxY= mqkre;a:dmk l%u ms<sn| j isiq woyia úuikak'

² mdxY= Ldokh je<elaùu i|yd mdxY= ixrlaIK l%u fhdod .kakd nj meyeos,s lsÍug

idlÉPdjla fufyhjkak'

² úúO mdxY= ixrlaIK l%u i|yd WodyrK isiqkaf.ka úuid tu l%u my; i|yka mßos

j¾. lsÍug isiqka fhduq lrkak'

² hdka;%sl

² YIH úoHd;aul

² ffcùh

² hdka;%sl l%uj,g wod< ifudaÉp jeá yd ifudaÉp ldkQ rEm igyka u.ska bosßm;a

lr tajd w;ayod ne,Sug isiqka fhduq lrkak'

² YIH úoHd;aul l%uj, rEmigyka mka;shg bosßm;a lr tajd w;ayod ne,Sug isiqka

fhduq lrkak'
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² YIH úoHd;aul l%u rEmigyka weiqfrka y÷kajd §" tu l%u wkq.ukh lsÍug isiqka

j fhduq lrkak'

² my; l%shdldrlï wjOdrKh jk mßÈ mdi,a j;af;a fyda fjk;a nEjqï iys; ia:dkhl

SALT l%uh w;ayod ne,Sug isiqkag u. fmkajkak'

² ifudaÉp f¾Ld ,l=Kq lsÍu

ta i|yd wjYH jk A rduqj ieliSug isiqkag u. fmkajkak'

² nyq jd¾Isl rks, Ydl oaú;aj jeá isgqùu

² rks, Ydl ógrhla muK jevqKq miq lmamdÿ lr jeá w;r jiqkl f,i lmamdÿ

fldgia fhoSu

² rks, Ydl fma<s w;r N+ñ Ndú; j¾.SlrKhg wkqj fnda. isgqùu

² mfiys pH w.h ksjeros lrk wdldrh ms<sn| j isiq fhdackd úuiñka idlÉPdjla

fufyhjkak'

² mfia wdï,sl;dj bj;a lsÍu - yqkq fhoSu ^w¿yqkq" osh .eiQ yqkq" fvd,uhsÜ&

² mfia laIdÍh;dj bj;a lsÍu - ðmaiï ^CaSO
4
& fhoSu

² mfia ,jK;dj bj;a lsÍu - mi c,fhka fidaod yeÍu

u;=msg ;=kS ia;rhla iQrd oeóu

mi ix;Dma; jk f;la c,fhka mqrjd .eUqre

jEiaiSug ,la lsÍu

² mdxY= iqixykh je<elaùu i|yd isiq fhdackd úuiñka ta ms<sn| j idlÉPdjla

fufyhjkak'

² oshqKq fnda. j.d l%u yd rgd Ndú;h

² mig ldnksl øjH tl;= lsÍu

² ksis f,i ìï ieliSu

² ksjeros lDIs ms<sfj;a wkq.ukh lsÍu u.ska mdxY= ydhkh j<lajd .; yels nj

isiqkag idlÉPdjla weiqfrka fmkajd fokak'

² c, jykh l%uj;a lsÍu

² ridhksl fmdfydr iu. ldnksl fmdfydr Ndú; lsÍu

² mi ¥IKh ùu je<elaùu

² N+ñ Ndú; j¾.SlrKh wkqj fnda. j.d lsÍu

uQ,sl joka (Key Words)(

² mdxY= ydhkh - Soil Degredation

² mdxY= Ldokh - Soil Erosion

² mdxY= ixrlaIKh - Soil Conservation

² mdxY= mqkre;a:dmkh- Soil Rehabilitation

² mdxY= iqixykh - Soil Compaction



32

.=Kd;aul fhojqï (

² mdxY= ixrlaIK l%uj, ksrEmKh flfrk rEmigyka$ixhqla; ;eá

² A rduqj

² yqKquh øjH

² ðmaiï

² pH ógrh

² úoHq;a ikakdhl;d ógrh

² ldnksl øjH

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| ie,ls,su;a jkak'

² mdxY= ydhkh yd mdxY= mqkre;a:dmkh ks¾jpkh lsÍu

² mdxY= ydhkh i|yd n,mdk l%shdj,s úia;r lsÍu

² mdxY= ixrlaIKh ye|skaùu

² mdxY= ixrlaIK l%u j¾.SlrKh

² mdxY= ixrlaIK l%u wkq.ukh lsÍu

² mia ksheosj, mdxY= m%;sl%shdj mßlaIKd;aul j fiùu

² mdxY= mqkre;a:dmk l%u wkq.ukh lsÍu
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ksmqK;d uÜgu 3'6 ( mdxY= c, ixrlaIK l%u w;ayod n,hs'

ld,Éfþo ixLHdj # 04 hs'

bf.kqï M, ( ² mfika c,h ydks jk l%u úia;r lrhs'

² mdxY= c,h ixrlaIKfha jeo.;alu meyeos,s lrhs'

² mdxY= c,h ixrlaIKh lsÍug l%shdud¾. wkq.ukh

lrhs'

bf.kqï b.ekaùï l%shdj,sh (

² fnda.j,g iïmdokh lrk c,hg isÿ jk brKu isiqkaf.ka úuid ta

wdY%fhka mdvug msúfikak'

² mfika c,h bj;a jk l%u ms<sn| j idlÉPdjla fufyhjkak'

² W;aiafõokh

² jdIamSlrKh

² .eUqre jEiaiSu

² mdxY= c, ixrlaIKh y÷kajñka tys jeo.;alu ms<sn| isiqka iu.

idlÉPdjla fufyhjkak'

² lafIa;%fha oS nyq, j Ndú; jk c, ixrlaIK l%u ms<sn| j isiqkaf.ka

úuikak'

² jiqka fhoSu" wdjrK fnda. j.dj" ldnksl øjH ñY% lsÍu hk l%shd mdxY=

c, ixrlaIKhg odhl jk wdldrh ms<sn| j idlÉPd lrkak'

² wju yd Y=kH ìï ieliSu ms<sn| j isiqka iu. idlÉPd lrkak'

² wju ìï ieliSu - uq¿ lafIa;%hg u m%d:ñl ìï ieliSu isÿ lr"

  îc$me< isgqjk fma<shg muKla oaú;Shsl

  ìï ieliSu isÿ lsÍu'

² Y=kH ìï ieliSu - m%d:ñl ìï ieliSu uq¿ lafIA;%hg isÿ

   fkdlr" îc isgqjk fma<shgu fyda ia:dkhg

  muKla oaú;ShSl ìï ieliSu isÿ lsÍu'

² m%d:ñl ìï ielisu - ;o ù we;s mi újD; lsÍu fkdfyd;a mi

fmr<Su'

² oaú;Shsl ìï ielisu - m%d:ñl ìï ieliSfï l%shdj,sfhka miq j"

mi u; isÿ lrkq ,nk ieye,a¨ iy ishqï

mi ieliSfï l%shd fõ'

² wju yd Y+kH ìï ieliSï u.ska mdxY= c, ixrlaIKh isÿ jk wdldrh

idlÉPd lrkak'

² wju ìï ieliSu - îc$me< isgqjk fma<s l,dm w;r msysá wka;¾

fma<s l,dmfha fmr lkakfha wiajekak fk<Sfuka miq b;sÍ ù

;sfnk bmke,a, osrdm;a ùu u.ska mdxY= ,laIK jeä oshqKq ùu yd

tu l,dmfha mfia we;s uq,a osrdm;a ùu ksid iEfok isÿre Tiafia

mig c,h ldkaÿ ùu ukdj isÿ ùu
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² Y+kH ìï ieliSu - wka;¾ fma<s l,dmfha fnda. wjfYaI jHqyhla

f,i l%shd lr wmøjH yd jdIAmSlrKh wvq lrk ksid;a" tu jiqka

ksid mdxY= Ôù l%shdldÍ;ajh jeä ù mdxY= jHqyh oshqKq ùu ksid;a"

mig c,h ldkaÿ ùu jeä ùu

² j.d lafIa;%fha mdxY= c, ixrlaIK l%u m%dfhda.sl j w;ayod ne,Sug

isiqkag Wmfoia fokak'

uQ,sl joka (Key Words)(

² mdxY= c, ixrlaIKh - Soil Water Conservation

² wju ìï ieliSu -Minimum Tillage

² Y=kH ìï ieliSu -Zero Tillage

.=Kd;aul fhojqï(

² ldnksl øjH

² Woe,a,

² wdjrK fnda. ksheÈ

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² mfika c,h ydks jk l%u

² mdxY= c, ixrlaIKfha jeo.;alu

² mdxY= c, ixrlaIK l%u i|yd WodyrK oelaùu

² tla tla l%ufha oS mdxY= c, ixrlaIKh isÿjk wdldrh úia;r lsÍu

² mdxY= c, ixrlaIK l%u m%dfhda.sl j w;ayod ne,Su
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ksmqK;dj 4 # ìï uekSu yd uÜgï .ekSu m%dfhda.sl j Ndú; lrhs'

ksmqK;d uÜgu 4'1 # ìï uekSu yd uÜgï .ekSu y÷kd .kshs'

ld,Éfþo ixLHdj # 03 hs'

bf.kqï M, # • ìï uekSu yd uÜgï .ekSu ks¾jpkh lr tajdfha jeo.;alu
úia;r lrhs'

• ìï uekSfï yd uÜgï .ekSfï oS uQ,sl ñkqï ,nd .ekSu i|yd
Ndú; jk fuj,ï yd l%fudamdhhka yªkd .kshs'

mdvï ie,iqu i|yd Wmfoia(
• lafIa;%M,h okakd mdi,a f.dúfmd<la fyda j.d ìula ie,iqï lsÍfï oS ìï uekSu

yd uÜgï .ekSfï wjYH;dj meyeos,s jk mßos iqÿiq m%fõYhla fhdod .kak'
^bvï uekSu isÿ lrk wjia:djla fyda mdrj,a uksk wjia:djla isysm;a lrñka
 m%fõYhla ,nd .kak&

Wod#  j.d ìulg wjYH me< $îc m%udKh ;SrKh lsÍu
   c, iïmdok we<j,a ieliSfï oS WÉp;aj fjkfiys jeo.;alu

• mDÒúh u;" mDÒúh ;=< fyda mDÒúfha by< we;s ,laIHhkaf.a idfmalaI msysàu
ks¾Kh lsÍu fyda ;sria ÿr " isria ÿr iy osYdjka uekSfuka tu ,laIHhka ia:dms;
lsÍu ìï uekqu f,i y÷kajk nj idlÉPdjla u.ska isiqkag meyeos<s lr fokak'

• ìï uekSfï m%fhdack isiqkaf.ka úuiñka idlÉPdjla fufyhjkak'
• bvul lafIa;%M,h ks¾Kh lsÍug
• ifudaÉp f¾Ld yd ifudaÉp is;shï ieliSug
• lDIsld¾ñl lafIa;%fha oS talSh lafIa;%M,hlg wjYH fhojqï ;SrKh lsÍug

^îc" fmdfydr" Y%u&
• f.dúfmd< ie,iqï we|Sug ^Farm Layout&

• uÜgï .ekSu hkak isiqkag y÷kajd fokak'
ñkqï WmlrK yd uÜgï ßá ^Level Staff& Ndú; lr" hï iuqoafoaYs; uÜgulg
^Reference Level& idfmalaI j i,lkq ,nk ,laIHhl WÉp;ajh ;SrKh lsÍu
uÜgï .ekSu f,i y÷kajk nj;a" tys oS iuqoafoaYs; uÜgu f,i uqyqÿ uÜgu
^Mean Sea Level& ie,lsh yels nj;a" tfiau fjk;a ´kEu iuqoafoaYs; uÜgula o
fhdod .; yels nj;a wjOdrKh lrkak'

• N+ñhl ,laIH folla w;r Wfiys fjki fyj;a uÜgï .ekSu ^Levelling&
m%fhdackj;a jk wjia:d y÷kd .ekSu i|yd .fõIKhla i|yd isiqka fufyh
jkak' fï i|yd uQ,dY% iemhSu fyda wjYH b`.s iemhSu l< hq;= h'

Wod # ² N+ úIu;d is;shï we|Su

² jdßud¾. we<j,a ie,iqï lsÍu

² mdrj,a iEoSu

² f.dúfmd< fnda. ;SrKh lsÍu

² wmjyk moaO;s ie,iqï lsÍu

² mdxY+ Ldokh je<elaùu - ifudaÉp jeá" ldkq

² Wia f.dvke.s,s ks¾udKh

² ìï uekqfï oS ;sria ÿr uekSu i|yd my; l%fudamdhka Ndú; jk nj isiqka
oekqj;a lrkak'
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1' mshjr uekSu ^ ^ ^ ^ ^Pacing&&&&&
WmlrK Ndú;hla isÿ fkdjk l%uhls' laIKsl j isÿ l< yels uq;a ,efnkafka
o< w.hka h' ,laIH folla w;r we;s mshjr .Kk tl mshjrl ÿr u.ska
.=Kkh lr ;sria ÿr ,nd .; yels h'
mshjr wxl fYdaOkfha oS ^Calibrate&

- mshjrl osf.ys idudkHh .ekSu fyda"
- mshjrl okakd os.la ie,lSu l< yels h'

fuu l%ufha oS ksrjoH;dj 1$
50
 ^50m g 1m fjkila oelsh yels h&

2' iafÜähd l%uh ^ ^ ^ ^ ^Stadia Method&&&&&
Stadia WmlrKh yd wod<  j.= yd iólrK Ndú;fhka ;sria ÿr uekSu
isÿ lrhs' ksrjoH;dj m%udKj;a fkdfõ'

3' ñkqï má Ndú;h ^ ^ ^ ^ ^Taping&&&&&
nyq, j Ndú; jk l%uhls' ñkqï máj,g wu;r j Forked Plumb bob "fm<
.ekakqï ßá ^Ranging Poles& Taping Pins" w;a f,j,h ^Hand level& "
jeks fuj,ï Ndú; lrhs' mqoa.,hka fofofkl=g ñkqï lghq;= l< yels h'
ñkqï má Ndú;fhka ÿr uekSfï § ñkqï máh we§fï § fyda ksIamdokfha §
we;s jk fodaI f,i È. jeäùu fyda flá ùu isÿ úh yels h'  fujeks
wjia:dj, § ñkqï ,nd .ekSfï § we;sjk fodaI ksjerÈ lsÍu i|yd my;
iólrK Ndú;  lsÍfuka i;H ÿr ks¾Kh l< yels h'

4' ñkqï frdaoh ^ ^ ^ ^ ^Measuring Wheel&&&&&
yev,hla iy frfldavrhla iys; p,kh l< yels frdaohls' frdaoh fmd<j u;
p,kh jk úg .uka lrk ÿr m%udKh igyka fõ'

5' úoHq;a ÿr uekSu ^ ^ ^ ^ ^Electronic Distance Measurement&&&&&
,laIH folla w;r ÿfrys Rcq mdGdxl ,nd .; yels h' fï i|yd ilia lr
we;s úfYaI WmlrKh f;mdj ^Tripod& u; iú lr ÿf¾laIh ^Telescope&
u.ska ksÍlaIKh lrñka wjYH ÿfrys mdGdxlh óg¾ fyda wäj,ska ,nd .kshs'
ksrjoH;dj 1$25000 h'

² isria ÿr uekSu i|yd my; WmlrK Ndú; l< yels nj isiqka oekqj;a lrkak'
1' ñkqï máh ^Tape&  -  ióm ,laIH folla w;r Wfia fjkfiys o<

 w.hla ,nd .; yels h'
2' iam% S;= f,j,h ^Spirit Level&
3' vïms f,j,h ^Dumpy Level&
4' äðg,a f,j,h ^Digital Level&
5' iajhxl% Sh f,j,h ^Automatic Level&
6' f,ai¾ f,j,h ^Lazer Level& - fmd<j u; we;s hka;%hlg iïnkaO l<

ixfõ oS WmlrKhlska mdGdxl ,nd .kshs
;ks mqoa.,hl=g l%shd l< yels h'

7' ;shfvd ,hsÜgqj

i;H ÿr

uksk ,o ÿr

ñkqï máfha i;H ñkqu

ñkqï máfha kdñl ñkqu
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uQ,sl joka (Key Words)(

² ìï uekqu iy uÜgï lsÍu - Surveying and Levelling

² ñkqï WmlrK - Surveying Equipment

.=Kd;aul fhojqï (

² ñkqï frdaoh

² iam%S;= f,j,h

² iafÜähd WmlrKh

² vïms f,j,h" mekai,

² ulkh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² ìï uekSu yd uÜgï .ekSu w;r fjki m%ldY lsÍu

² ìï uekSu yd uÜgï .ekSfuys jeo.;alu úia;r lsÍu

² ìï uekSfï yd uÜgï .ekSfï oS jeo.;a jk uQ,sl ñkqï WmlrK yd fuj,ï kï
lsÍu
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ksmqK;d uÜgu 4'2 # ìï uekqï i|yd ;, fïi ñks; l%u w;ayod n,hs'

ld,Éfþo ixLHdj # 12 hs'

bf.kqï M, # • ;, fïi ñks;sh y÷kajhs'
• ìï uekSfï oS iqÿiq ;, fïi ñks; l%uh f;darhs'
• ;, fïi ñks;sfha oS fhdod .kakd WmlrK y÷kd .kshs'
• ;, fïi uekqï l%shdj,s úia;r lrhs'
• ;, fïi ñks; l%uj, jdis yd wjdis i|yka lrhs'
• ñks; ie,eiaula ilihs'
• uksk ,o bvfï j¾.M,h .Kkh lrhs'

bf.kqï-b.ekaùï l%shdj,sh (
• ;, fïi uksk l%uh l=vd mßudK bvula uekSfï oS fhdod .kakd l%uhla nj;a"

bvfï is;shula ;, fïi l%uh u.ska myiqfjka we|.; yels nj;a m%ldY lrñka
mdvug msúfikak'  ;, fïih mka;shg m%o¾Ykh lr" l=vd mßudK bvul
is;shula mßudKhg we| .ekSu i|yd Ndú; lrk WmlrKhla nj mjiñka
mdvug msúfikak'

• ;, fïi ñks;h u.ska uekSu isÿ lrk wjia:dfõ oS lafIA;% is;shu myiqfjka
we|.; yels nj idlÉPd u.ska isiqkag wjOdrKh lrkak'

• l=vd mßudK bvul lafIa;%M,h uekSu" blaukska isÿlr .ekSu" lafIA;% igykla
wjYH fkdùu" mdGdxlj, ksjeros nj" pqïNl lafIa;% n,mdk" m%siau ud,sud l%shd
l< fkdyels m%foaYj, Ndú; l< yels nj" wvq úhou jeks fya;= ksid ;, fïi
ñks;h jeo.;a jk nj idlÉPd lrkak'

• WmlrKh ksÍlaIKh fldg tys fldgia y÷kd .ekSfï yd l%shdldÍ;ajh wOHhkh
i|yd isiqkag wjia:dj ,nd fokak' wjYH u`. fmkaùu isÿ lrkak'

• ;, fïifhys m%Odk fldgia 2 ls'
• f;mdj u; kexjQ - fuys w|sk lvodishla r|jd .; hq;= w;r th ukdj moï

w|sk mqjrej l< f;alal jeks ,S j,ska idod we; ^40 x 30 cm fyda
75 x 60 cm&uÜgï l< yels jk fia f;mdj u; r|jd
we;' f;mdfõ mdo iSreudre lsÍfuka uÜgï l< yels fia
iuyr f;mdj, Leveling Screw fyda ta i|yd Ball and

socket head we;'
• o¾Y f¾Lh ^alidade& - mdGdxl .ekSfï oS fuh ;=<ska n,d wjYH

mdGdxlh ,nd .kshs'
• wu;r WmlrK -

- Trough Compass-osYdk;sh ,l=Kq lsÍu
- iam%S;= f,j,h$fjk;a uÜgï WmlrK  - ;, fïih uÜgï lsÍu
- Forked Plumb bob  -

- c, m%;sfrdaë wdjrKhla - lvodis lafIa;%fha oS j¾Idfjka wdjrKh ùug
- mekai,a" rE," fv%daúka mska
- fm< .ekakqï ßá ^Ranging Polers&
- ,S ñáh" ,S l+[a[" B l+re ^Arrows&" fuÜá%la oïje,

• mdie,a ìfï f;dard.;a N+ñ fldgil lafIa;%M,h my; mshjr Tiafia uekSu i|yd
isiqka fhduq lrkak'

• ;, fïih Ndú;fhka l%u lSmhlg lafIa;%M,h ueksh yels w;r ta ish¨ u l%u
i|yd ;, fïih uÜgï lr ^Level& iQodkï l< hq;= nj wjOdrKh lrkak'
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• ;, fïih fmdf<dj u; ia:djr j iú lrkak'
• ;, fïifha we|Sï mqjrej ^Drawing Board& iú lr thg lvodis iú lrkak'
• ;, fïih uÜgï lsÍu WmlrKfha iajNdjh u; ;SrKh jk w;r ta i|yd

Bubble level fyda iam%S;= f,j,h Ndú; lrkak'
• bka miq iqÿiq l%uh f;dard f.k ìï uekqu isÿ lrkak'
• wÍh l %uh wÍh l %uh wÍh l %uh wÍh l %uh wÍh l %uh (Radiation&

• bvfï udhsï meyeos,s j fmfkk újD; lafIa;%hla i|yd fuu l%uh jvd iqÿiq
h'

• bvfï udhsu jgd fm< .ekakqï ßá ^Ranging Poles& ia:dmkh lsÍu
• lafIa;%fha ueog jk fia ,laIHhla f;dard .ekSu
• ;, fïifha we|Sï mqjrejg lvodis ;nd w,afmfk;a;s ^Drawing Pins& u.ska

iú lsÍu
• by; ,l=Kq lr .;a ia:dkfha f;mdj ^Tripod& ia:djr j ;eîu
• ;, fïih uÜgï lsÍu
• lvodish ueo w,afmfk;a;la .eiSu
• ud,sudj Ndú;fhka osYdk;sh ilid .ekSu ^W;=r ol=K osYdfõ iumd; jk

fia ielisu' ud,sudfõ j,hdldr fldgig ̂ Ring& nqnq< we;=,a jk fia iSreudre
lsÍu&

• lvodisfha uOH ,laIh zz O ZZ ia:dkh fmdf<dfõ we;s ,laIH Foked plum

bob wdOdrfhka tlg isria f¾Ldjl ,l=Kq lsÍu
• bka miq isg jQ ßá foi Alidade WmlrKfhka n,d tla tla ,laIHhg f¾Ld

we|Su
• bkamiq lafIA;% ,laIHfha isg tla tla fm< .ekakqï ßá i|yd ;sria ÿrj,a

ñkqï máfhka uekSu

• bka miq tu ÿrj,a flakaø ,laIHfha isg f¾Ld osf.a mßudKhg ,l=Kq lsÍu'
• mdGdxl .kakd iEu wjia:djl oSu'  ^OA',OB', OC',....&

• ;, fïih uÜgï ùu
• nqnq< flakaø.; ùu
• ,laIH fol tlu isria f¾Ldjl ;sîu wjYH fõ' ̂ w|sk mqjrej u; flakaø

,laIh yd fmd<fjys iumd; ,laIHh&
• w|sk ,o is;shu wdOdrfhka uek .;a N+ñ m%foaYfha j¾. M,h .Kkh lsÍu'

fï i|yd úúO l%u wkq.ukh l< yels fõ'
1 ma,eks ógrh Ndú;h

okakd lafIA;%M,hla Tiafia .uka lrjñka ma,eksñ ógrh wxl fYdaOkh
lr ta wkqj is;shfï j¾. M,h fidhd bvfï j¾.M,h fidhd .ekSu



40

2 is;shu ;%sfldaKj,g fnod j¾. M,h .Kkh lsßu
lafIa;% M,h } 1/2  x  BC  x  AO

A

     B O          C

3 is;shu fldgq fld<hl fyda m%ia;dr fld<hl we| wod< fldgqj, j¾.M,h
fiùu o l< yels h'

• ;%sfldaKlrKh (Traingulation$Intersection)

• uekSug wfmalaIs; bvfï X yd Y f,i ,laIH folla f;dard .ekSu
• tla ,laIHhla ^X& u; f;mdj ia:dk .; lsÍu
• r|jkq ,nk lvodish u; we;s X ,laIHh u; w,afmfk;a;la .eiSu
• bvu jfÜ fm< .ekakqï ßá isgqùu' ^A, B, C, D, E, F& osYdj o lvodish

u; ,l=Kq lsÍu
• X g fl<ska fmd<fõ msysá ,laIHh ,l=Kq lsÍu

fï i|yd Fork plumb bob WmlrKh Ndú; l< hq;= h'
• X yd Y ,laIHj, fm< .ekakqï ßá isgqùu'
• iqÿiq mßudKhlg X yd Y ,laI fol lvodisfha ,l=Kq lsÍu
• X isg iEu ,laIHhla foi u Alidate WmlrKh ;=<ska n,d f¾Ld we|Su
• Y ,laIHhg;a f¾Ldjla we|Su'  th Base Line fõ'

• X,Y ÿr mßudKhlg wkqj ,l=Kq lsÍu
• bka miq mßudKhg i,l=Kq l< i;H Y ,laIHh u; ;, fïih ;eîu
• tys oS kej;;a WmlrKh uÜgï lsÍu ^Centering Orientation&
• Alidade WmlrKh Ndú;fhka X j, isg jQ fm< .ekakqï ßá foi n,ñka

ksjeros j Y ia:dk.; lsÍu
• bka miq Y isg ish¨ u  ,laIH foi n,d f¾Ld we|Su YA, YB, YC, YD, YE

• fuu f¾Ld uq,ska we|s f¾Ld fPaokh jk fia osla lsÍu
ie'hq'
• X yd Y ,laI f;aÍfï oS  fPaok fldaKhla isák fia ^Intersection

Angle& isák fia ,laIHh f;dard .; hq;= h'
• tfia u miqj w|sk f¾Ld tl u f¾Ldfõ iumd; fkdúh hq;= h' by;
fldaKh 30x - 150x w;r ùu jvd iqÿiq h'

• wjidkfha is;shfuys j¾.M,h fiùu

• Traversing l%uhl%uhl%uhl%uhl%uh
• bvfï ndOl we;akï tajd u. yrjñka uekSu isÿ l< yels l%uhla nj isiqka

oekqj;a lrkak'
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• ;, fïih iqodkï lsÍu
• w|sk mqjrefõ lvodish /|ùu
• bvu jfÜ Ranging Pole isgqùu
• rEmigyfka mßos tys A ,laIHh ,l=Kq lsÍu
• A ys w,afmfk;a; .id th wi,ska Alidade ;=<ska AB we|Su'

• bka miq F ,laIHh foi n,d AF we|Su' fïjd ;o f¾Ld úh hq;= h' bka miq AB

ys i;H ÿr uek mßudKhlg AB f¾Ldfõ ,l=Kq lsÍu'  AF ÿr uek AF

f¾Ldfõ ,l=Kq lsÍu'
• bka miq ;, fïih B ,laIHhg f.k f.dia' tys oS WmlrKh kej; ieliSu'

is;shfï B ,laIHh fmd<fõ B ,laIHh lefmk mßos ia:dk.; lsÍu' tys oS
C foi n,d f¾Ldjla we|Su' BC ÿr uek' th mßudKhg is;shfï ,l=Kq
lsÍu'  C ,laIHh u; C ia:dk.; lsÍu' D foi n,d f¾Ldjla we|Su' D

wjidk f¾Ldj E ,laIHh u;ska hdu wjYH h' ta u.ska is;shfï ksjeros nj
mÍlaId l< yels fõ'

• is;shfï j¾.M,h fidhd bvfï j¾.M,h fiùu
• fuu l%shdldrlu wjidkfha isiqka ;=< my; l=i,;d u;= úh hq;= nj ie,ls,a,g

.kak'
• ;, fïih uÜgï lsÍu
• Alidade ;=<ska n,d mdGdxl .ekSu
• is;shï we|Su
• j¾.M,h .Kkh lsÍu
• osYdk;sh ,l=Kq lsÍu
• ;, fïi uekqug Ndú; jk w;sßla; WmlrKj, ld¾hhka y÷kd .ekSu
• mßudK fhoSu

• fuu ;, fïi uekqfï oS tla tla l%uh Ndú;fha oS u;= jQ flafIa;% .eg¨ bosßm;a
lsÍug isiqka fufyhjkak'

• tu .eg¨j,g ms<shï f,i lrk isiq fhdackd ms<sn| woyia úuikak'

uQ,sl joka (Key Words)(

² ;, fïi ñks;h - Plane Table Surveying
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.=Kd;aul fhojqï(
• ;, fïih • mekai,a" rE," fv%daúka mska
• w¢k mqjrej • fm< .ekakqï ßá (ranging poles)

• o¾Y f¾Lh alidade • ,S ñáh" ,S ;=kal+¾ l+re
• Trough compass • fuá%la oïje,
• iam%S;= f,j,h • Forked Plumb bob

• w¢k lvodis

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'
• ;, fïi ñks;sh ye|skaùu'
• ;, fïi ñks;sfha oS Ndú; jk WmlrK yd tajdfha l%shdldÍ;ajh y÷kd .ekSu'
• ;, fïi ñks; l%u w;r fjkialï y÷kd .ekSu'
• tla tla l%ufha jdis wjdis oek .ekSu'
• ñkqï ie,eiau we|Su yd mßudKh ;SrKh'
• is;shï lshùu yd tajdfha j¾.M,h .Kkh lsÍu'
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ksmqK;d uÜgu 4'3 # oïje,a uekSfï l%uh w;ayod n,hs'

ld,Éfþo ixLHdj # 12 hs'

bf.kqï M, # • oïje,a uekSu y÷kajhs'
• oïje,a uekSug Ndú; jk WmlrK y÷kd .kshs'
• oïje,a uekSfï oS ,nd .kakd úúO ñkqï úuid n,hs'
• iïu; ixfla; Ndú;fhka ñkqï ie,eiaula ilia lrhs'
• oïje,a uekSfï os we;s jk .eg¨ y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia(

• bxcsfkare oïje,$ñkqï máh$fuá%la oïje, mka;shg m%o¾Ykh lr tajdfha Ndú;
ms<sn|j úuiñka fyda fjk;a iqÿiq m%fõYhla wkq.ukh lrñka mdvug msúfikak'

• fuá%la oïje,$bxcsfkare oïje, Ndú;fhka f¾Çh ñkqï muKla Ndú;fhka
bvul lafIA;%M,h fiùfï l%shdj,sh oïje,a uekSu f,i y÷kajk nj isiqkag
wjOdrKh lrkak'

• bvu ;%sfldaKj,g fnod .ekSu u.ska j¾. M,h fiùu fuys uQ,O¾uh nj isiqka
oekqj;a lrkak'

• oïje,a uekSfï jeo.;alu ms<sn| j isiqkaf.a woyia úuikak'
• ir, yd ´kEu wdldrhl bvula uekSug Ndú; l< yels ùu'
• wjYH WmlrK b;d wvq ùu" wju j oïje,a folla muKla m%udKj;a ùu'

ÿr muKla ùu tkï fldaK osYdk;Ska uekSu isÿ lsÍu'  f¾Çh ñkqï muKla
uekSu Ndú; ùu'

• ñkqï ,nd .ekSula lafIa;%fha oS isÿ lrk w;r .Kkh lsÍu ld¾hd,h ;=<
isÿ l< yels ùu'

• l=vd" iu;,d bvï i|yd jvd iqÿiq ùu'
• m%;sM, by< ksrjoH;djlska hqla; ùu'

• oïje,a uekSfï oS Ndú; lrk WmlrK mka;sfha m%o¾Ykh lr tajd y÷kd .ekSu
yd Ndú;h ms<sn| j oekqj;a ùu i|yd isiqkag iydh jkak'
• fuá%la oïje,$bxcsfkare oïje, ^Metric Chain& - ;sria ÿr uekSu'
• fm< .ekakqï ßá ^Ranging Poles&  - iSud ,laIK y÷kd .ekSu'
• f,day ñkqï má - flá ÿr ^wkq,ïn& offsets  uekSu
• oDIaá p;=ri%h - Optical Square

• m% siau ud,sudj ^Trough compass&
• ySh $ l+r ^arrow&
• ,S l+[a[ - Wooden pegs

• w;fld¿j
• lafIa;% fmd;" mekai,

• mdi,a ìfï f;dard .;a ìï fldgil j¾.M,h uekSu my; mshjr Tiafia isÿ
lsÍug isiqkag uÕ fmkajkak'
1. bvfï o< igykla we| .ekSu ^ñkqï m%foaYh msßlaiSu&

R e c o n n a i s e n c e

uekSug wfmalaIs; bvfï $ m%foaYfha isÿ lrk mQ¾j mÍlaIdj hs' fuu igyk
i;H f,ig bvfï weúosñka ukdj ksÍlaIKh lr we|.; hq;= h' bvu
ms<sn| iïmQ¾K woyila ,eîu ;=<ska wvq úhoñka ld¾hh lsÍug yelshdj
,efí' tkï wvq ñkqï f¾Ld ixLHdjla ;sîu" ukd ;%sfldaK iïnkaO;d ,eîu
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^300-1500& ndOl" f.dvke.s,s" .ia wdosh uÕ yer oïje,a ñkqï ilid .ekSu
jeks wruqKq fï u.ska bgq fõ' is;shfï we;=<;a úh hq;= ish¨ u oE fuys wvx.=
úh hq;= h'

2. udhsï f¾Ld we| .ekSu ^Making Boundary Lines&
3. N+ñh u; uekqï fmd<j,a ,l=Kq lsÍu ^Marking Stations& myiqfjka yd

blaukska fidhd .; yels yd blaukska fjkia fkdjk ia:dk úh hq;= h'
4. m%Odk f¾Ldj ,l=Kq lsÍu ^Base Line& lafIa;%h yryd jefgk os. u f¾Ldj

fõ'
5. m%Odk f¾Ldfõ isg f.dvke.s,af,a yd wfkl=;a jia;=j,g wkq,ïn ^off

sets& i,l=Kq lsÍu idudkHfhka wkq,ïnj, os. 30-40m ùu jvd iqÿiq h'
6. wkq,ïn we|Sug wmyiq wjia:dj, ;j Wm m%Odk f¾Ldjla ^Chain Line&

i,l=Kq lsÍu' bka miq thg;a wkq,ïn i,l=Kq lsÍu'
7. fufia lafIa;%h mqrdu Wm m%Odk f¾Ld ^Chain Line& yd wkq,ïn ^offsets&

,l=Kq lsÍu
8. bka miq m%Odk f¾Ldj osf.a fm< .ekakqï ßá fyda fldagq ia:dmkh lsÍu

tu f¾Ldj osf.a fuá%la oïje, we;sÍu
9. m%Ok f¾Ldjg wkq,ïnj, isg we;s ÿrj,a ;j ñkqï máhlska uek .ekSu
10'wkq,ïn ÿrj,a uekSfï oS Ndú; jk l%u

• oDIaá p;=ri%h Ndú;h
• ñkqï má

• o;a; igyka lsÍfï oS lafIa;% fmdf;ys tl msgqjla tl m%Odk f¾Ldjla ^Chain

Line& i|yd fjka lsÍu'
• iEu m%Odk f¾Ldjla u oaú;aj f¾Ldjla f,i we| .ekSu'
• m%Odk f¾Ld ^Chain line& wxlkh lsÍu'
• i,l=Kq l< ñkqï fmd<j, isg m%Odk f¾Ldjg we;s wkq,ïn ÿr uek lafIa;%

fmdf;ys igyka lr .ekSu'
• oïje,a uekSfï oS my; mdßNdIsl fhÿï Ndú; lrk nj fmkajd fokak'

• BS - Base Line - m%Odk f¾Ldj
Triangles - ;%sfldaK we|Su - ñkqï ,nd .ekSfï myiqj i|yd
offsets - wkq,nïn - lafIa;%fha msysá jia;=j, isg m%Odk f¾Ldjg w|skq ,nk
flá" ,ïnl ÿrj,a" ñkqï má yd oDIaá p;=ri%h Ndú; l< yels h'

• úia;r igyk Detailed Drawing - lafIa;% igyka fmd; ^Field book&
• kshñ; ñkqï ie,eiau - Fair Drawing - lafIa;%fha ,laIH muKla igyka

fõ'
• ud;Dldj" mßudKh" osYdk;sh yd wjYH fjk;a igyka wvx.= fõ'

• is;shï .; lsÍfï oS my; mshjr wkq.ukh lsÍug isiqka fufyh ùu'
• lvodishla w|sk mqjrejl iú lsÍu'
• ud,sudjl wdOdrfhka lvodisfha W;=r" ol=Kq f¾Ldj ,l=Kq lsÍu'
• iqÿiq mßudKhla f;dard .ekSu'
• bka miq m%Odk f¾Ldj ,l=Kq lsÍu'
• lafIa;% igyka fmdf;a igyka lr .;a o;a; ^wkq,ïn ÿr& iy Wm m%Odk f¾Ld

,l=Kq lsÍu'
• iïu; ixfla; Ndú; lr ie,eiau ks¾udKh lsÍu'
• wjidkfha ie,eiafï f.dvke.s,s we;=<;a jk fia úksúo fmfkk lvodishlg

msgm;a lsÍu' ^Tracing Paper&
• bka miqj j¾.M,h .Kkh lsÍu'
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• ;%sfldaK" ;%mSishï" p;=ri%" iup;=ri% wdOdrfhka j¾.M,h .Kkh lsÍu'
• oïje,a uekSfï oS isiqkag w;a ú|Sug isÿ jQ lafIa;% .eg¿ idlÉPd lsÍug wjia:dj

,nd fokak' tfia u tu .eg¨ wju lr .ekSug .; hq;= mshjr o" isiqkaf.ka
úuikak'
• nEjqï N+ñj, oS uekSu isÿ lsÍu wmyiq ùu
• ndOl we;s ia:dkj, oïje, oeóu wmyiq ùu
• úYd, lafIa;%j,g fhdod .; yels ùu
• wys;lr ld,.=K ;;a;aj hgf;a oS wmyiq;d we;s ùu

• fuu l%shdj,sh isÿ lrk úg isiqka ;=< my; i|yka l=i,;d w;a úh hq;= nj
i,lkak'
• oïje,a uekSu ye|skaùu yd ta i|yd Ndú; lrk WmlrK y÷kd .ekSu
• oïje,a uekSfï oS Ndú; jk mdßNdIsl fhÿï y÷kd .ekSu
• m%Odk f¾Ldj ^Chain Line/Base Line& ;SrKh yd ,l=Kq lsÍu
• wkq,ïn ,l=Kq lsÍu yd uekSu
• ñkqï má Ndú;h
• iïu; ixfla; ie,iqu we|Sfï oS Ndú; lsÍu
• ud,sudj Ndú;fhka osYdk;sh ;SrKh lsÍu yd is;shfï igyka lsÍu
• bvfï j¾.M,h fiùu
• oïje,a uekSfï oS Ndú; jk ixfla; tl;=jla /ia lr is;shu we|Sfï oS tajd

Ndú;hg .kak'

mdr - Single line Road

.iajeá - Hedge

fnda. jeg - Crop bounding of fence

f.aÜgqj - Gate

uvqj - Shed

ksjdi - House

., - rock
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ihsf,daj - Silo

l=l=¿ f.dúfmd< - poultry house

mhsmam - pipe line

j.=r gexls - water tank

uQ,sl joka (Key Words)(

² oïje,a uekSu - Chain Surveying

² f¾Çh ñkqï - Linear Measurement

² fldaK ÈYdk;Ska - Angular Direction

.=Kd;aul fhojqï(
• bkaðfkare oïje,$fuá%la oïje,
• ñkqï máh
• fm< .ekakqï ßá
• f,day ñkqï máh
• oDIaá p;=ri%h (Optical square)

• m%siau ud,sudj
• ySh
• ,S l=[a[
• w;a fld¨j
• lafIa;% fmd;
• mekai,
• Tracing Papers

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'
• oïje,a uekSu ye|skaùu yd jeo.;al úia;r lsÍu
• oïje,a uekSu i|yd Ndú; jk WmlrK yd tajdfha ld¾hhka y÷kd .ekSu
• oïje,a uekSfï l%ufõoh wkq.ukh lsÍu
• ñkqï ,nd .ekSu yd igyka lsÍu
• ñks; ie,eiaula ieliSu yd ixfla; Ndú;h
• lafIa;% .eg¨ y÷kdf.k tajd ms<shï fhdackd lsÍu

P.H.

W



47

ksmqK;d uÜgu 4'4 # ìï uÜgï .ekSu w;ayod n,hs'

ld,Éfþo ixLHdj # 08 hs'

bf.kqï M, # • ìï uÜgï .ekSu yd iïnkaO mdßNdIsl jpk ^Terminology&
y÷kd .kshs'

• ìï uÜgï .ekSu i|yd fhdod .kakd WmlrK y÷kd .kshs'
• ìï uÜgï .ekSfï oS ie,lsh hq;= lreKq úia;r lrhs'
• isria yd ;sria ÿr i,l=Kq lrhs'

mdvï ie,iqu i|yd Wmfoia(

• wl%uj;a N+ñhl l=vd we,la ks¾udKh lsÍug wjYH jQ úg we< ud¾.fha wdk;sh
;SrKh l< yelafla flfia o hkak úuiñka mdvug m%fõY jkak' ke;fyd;a
iqÿiq msúiqula fhdod .kak'

• N+ñhl isria Wi uekSu i|yd iqÿiq l%u fhdackd lsÍug isiqkag wjia:dj ,nd
fokak'

• ióm ,laIH folla w;r$uÜgï folla w;r isria Wi uekSu ñkqï má Ndú;fhka
b;d ir, j isÿ l< yels nj isiqka oekqj;a lrkak'

• ìï uÜgï .ekSfï oS Ndú; jk mdßNdIsl jpk isiqkag y÷kajd fokak'
• WÉp;ajh - ^Elevation&

hï iuqoafoaYs; uÜgul ^Reference& isg by<g fyda
my<g we;s isria ÿr ke;fyd;a uqyqÿ uÜgfï isg Wi

• isria ÿr  - ^Vertical distance&
.=re;ajfha osYdjg isria f¾Ldj osf.a we;s ÿr

• nxl= ,l=K - ms,a ,l=K - (Bench Mark-B.M)

WÉp;ajh oekgu;a okakd ia:djr ,laIHhls'
• miq o¾Yk ñkqu - ^Back sight - B.S.&

WmlrKfha Wi fiùu i|yd okakd WÉp;ajhla" iú l<
fm< .ekakqï ßgla wdOdrfhka ,nd .kakd mdGdxlh hs'

• bosß o¾Yk ñkqu - ^Fore sight - F.S.&
fkdokakd WÉp;ajhl oS .kq ,nk ßá mdGdxlh hs'
wod< ,laIHfha WÉp;ajh ,nd .kqfha WmlrKfha
Wiska ^HI& ßá mdGdxlh wvq lsÍfuks'

• WmlrKfha Wi - ^Hight of the Instrument - H.I.&
WmlrK uÜgï jk WÉp;ajh hs'  miq o¾Yk ñkqu
BS WÉp;aj ñkqug tl;= lsÍfuka ,efí'
HI =   BS +  Elevation

• ìï uÜgï .ekSfï oS Ndú; lrk WmlrK isiqkag m%o¾Ykh lr tajdfha
l%shdldÍ;ajh yd Ndú;h ms<sn| j oekqj;a lrkak'
• vïms f,j,h - Dumpy Level  -  isria ÿr uekSug Ndú; lrhs'
• uÜgï háh - Staff (Level rod)

• ñkqï máh - Tape

• w;a f,j,h - Hand Level

• my; mshjr Tiafia f;dard .;a ia:dk foll ^,laIH& isria Wi fjki ;SrKh
lsÍu i|yd ìï uÜgï .ekSfï l%shdj,sh ̂ WÉp;ajh uekSu& isÿ lsÍug isiqkag uÕ
fmkajkak'
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• ;rula nEjqï iys; ìul ,laIH folla f;dard .ekSu'
• uqyqÿ uÜgfï isg Wi oelafjk ,laIHhl ^Mean Sea Level / B.M& fyda

w.h okakd ´kEu iuqoafoaYs; uÜgulska ^Reference Level& uÜgï .ekSu
wdrïN l< yels nj isiqkag wjOdrKh lrkak'

• nxl= ,l=K ^BM& we;s ;ek uÜgï háh ^Staff& isgqùu'
• uÜgï .ekSu wfmalaIs; ,laIH fol w;r vïms f,j,h ;nd mdGdxl .ekSu

i|yd th iQodkï lsÍu'
• m<uqj vïms f,j,h fmd<fõ ia:dk.; lsÍu'
• vïms f,j,fha Wi" l%shd lrjkakd wkqj ilid .; hq;= h'

• ial=remamqj ^Screw& lrljñka nqnq< ueog tk ;=re iSreudre lsÍu'
• m<uqfjka nxl= ,l=Kq u; isg jQ uÜgï háfhys ^BS.& mdGdxlh vïms f,j,h

wdOdrfhka ,nd .ekSu' th BS. fõ'
• bka miq vïms f,j,fha ÿf¾laIh 1800 lska yrjd bosß ,laIHfha isgqjd we;s

uÜgï háfhys isria Wi mdGdxlh o ,nd .ekSu' F.S.

• WÉp;aj fjki fidhd .ekSu'
• ta whqßka c, iïmdok we< ks¾udKh l< yels o hkak ms<sn|j idlÉPd

lrkak'

 o;a; igyka lsÍu i|yd j.=j

Point   Distance  B.S.        HI            F.s.      Elevation     Remarks

BM Wi ^ Reference Level isg&  = 100 m

X ys vïms f,j,fha BS ^miq o¾Yk& mdGdxlh } 5
X ys vïms f,j,fha FS ^fmr o¾Yk& mdGdxlh } 6
Y ys vïms f,j,fha BS ^miq o¾Yk& mdGdxlh } 4
Y ys vïms f,j,fha FS ^fmr o¾Yk& mdGdxlh } 2
Z ys vïms f,j,fha BS ^miq o¾Yk& mdGdxlh } 6
Z ys vïms f,j,fha FS ^fmr o¾Yk& mdGdxlh } 6

.Kkh lsÍu
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A  ,laIHfha Wi = 105-6 = 99 m

B  ,laIHfh a Wi = 103-2 = 101 m

C  ,laIHfh a Wi = 107-6 = 101 m

A yd C  ,laIH foflys Wfiys fjki = 101-99 m = 2 m

ks.ukh #ks.ukh #ks.ukh #ks.ukh #ks.ukh #
we< ud¾.h ieliSu i|yd fuu Wi m%udKj;a fkdfõ'

• ìï uÜgï .ekSfï oS isiqka uqyqK ÿka lafIa;% .eg¨ bosßm;a lsÍug wjia:dj
i,id fokak'
• WmlrK fodaI
• uÜgï hIaáh fjkia ùu ksid we;s jk fodaI
• lshùï fodaI
• ksÍlaIK fodaI
• iajdNdúl fya;= ^j¾Idj" iQ¾hdf,dalh&
• m÷re" .ia jeks ndOl

• by; .eg¨ wju lr .ekSug l< hq;= foa fhdackd lsÍug wjia:dj ,nd fokak'
úi÷ï idlÉPd lrkak'

• l%shdldrlu wjidkfha my; l=i,;d isiqka ;=< we;s úh hq;= nj i,lkak'
• Bench Mark fihd .ekSu'
• uekSu i|yd vïms f,j,h iQodkï lsÍu'
• uekSu i|yd wjYH wfkl=;a WmlrK yd tajdfha ld¾hhka y÷kd .ekSu'
• mdßNdIsl jpk yd tajdfha f;areï oek .ekSu'
• vïms f,j,fha mdGdxl lshùu'
• mdGdxl fjki .Kkh lsÍu'
• ks.ukj,g t<öu

uQ,sl joka (Key Words)(

² ìï uÜgï .ekSu - Levelling

.=Kd;aul fhojqï (

² ñkqï máh ² vïms f,j,h

² uÜgï háh ² w;a f,j,h

² lafIa;% fmd;

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'
• uÜgï .ekSfï WmlrKh ksjeros j ia:dk .; lsÍu'
• isria ÿr ñkqï ksjeros j ,nd .ekSu'
• WmlrK y÷kd .ekSu'
• wjYH .Kkh lsÍï isÿ lsÍu'
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ksmqK;dj 5 ( WÑ; ;dlaIKh Ndú; lr Ydl m%pdrKfha kshef<hs'

ksmqK;d uÜgu 5'1 ( Ydl m%pdrKh y÷kajd fohs'

ld,Éfþo ixLHdj # 02 hs'

bf.kqï M, ( ² ,sx.sl iy w,sx.sl m%pdrKh w¾: olajhs'

² tu l%uhkays jdis yd wjdis ikaikaokh lrhs'

mdvï ie,iqu i|yd Wmfoia(

² wjg mßirfhka fidhd .kakd m%pdrKh i|yd Ndú; l< yels bf.kqï

wdOdrl lsysmhla mka;shg m%o¾Ykh lrñka mdvug m%fõY jkak'

² ta u.ska Ydl m%pdrKfha wjYH;dj isiqkaf.ka u;= lr .kak'

-   meje;au Wfoid

² Ydl m%pdrKfha m%Odk l%u fol jk ,sx.sl iy w,sx.sl l%u ms<sn| j isiq

±kqu úuikak'

² ,sx.sl iy w,sx.sl m%pdrKh hkafkka w¾: oelaùu isiqka iu. f.dv

kxjkak'

² tu l%u foflys jdis yd wjdis iei£ug isiqka fhduq lrjkak'

uQ,sl joka (Key Words)(

² Ydl m%pdrKh - Plant Propagation

² ,sx.sl m%pdrKh - Sexual Propagation

² w,sx.sl m%pdrKh - Asexual Propagation

.=Kd;aul fhojqï (

² îc j¾. lsysmhla

² iajdNdúl j¾Ol m%pdrK jHQy lsysmhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia((

² Ydl m%pdrKfha jeo.;alu úia;r lsÍu

² ,sx.sl iy w,sx.sl m%pdrK l%u w¾: ±laùu

² tu l%uhkays jdis yd wjdis ikaikaokh lsÍu
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ksmqK;d uÜgu 5'2 ( w,sx.sl m%pdrK l%u Ndú;fhka Ydl m%pdrKfha kshef<hs'

ld,Éfþo ixLHdj # 06 hs'

bf.kqï M, ( ² w,sx.sl m%pdrK l%u j¾.SlrKh lrhs'

² w,sx.sl m%pdrK l%u w;ayod n,hs'

² w,sx.sl m%pdrK l%shdj,sfha § Ndú; jk øjH yd

WmlrK ksjerÈ j yiqrejhs'

² w,sx.sl m%pdrKfha iSudldÍ idOl úuid n,hs'

mdvï ie,iqu i|yd Wmfoia(

² îc rys; Ydl m%pdrKh ùug yev .eiS we;s Ydl jHQyhla mka;shg

m%o¾Ykh lrkak'

^Wod( flfi,a fudfrhshka&

² ta Tiafia w,sx.sl m%pdrKhg yev .eiS we;s fjk;a Ydl jHQy ms<sn| j

isiqkaf.ka úuiñka iajNdúl Ydl m%pdrK jHQy ms<sn| j isiqka ±kqj;a

lrkak'

² w,sx.sl m%pdrKh isÿ l< yels l%u ms<sn| j úuiñka tu l%u j¾.SlrKh

lr oelaùug isiqkag iydh jkak'

² tla tla l%uh ms<sn| j idlÉPd lrkak'

² iajdNdúl m%pdrK jHQy y÷kd .ekSug isiqkag wjia:dj ,nd fokak'

² /ia lr .;a iðù iajdNdúl m%pdrK jHQy isgqùug iQodkï lr .ekSu

i|yd isiqka fufyhjkak'

² o~q len,s u.ska m%pdrKh lrk Ydl ms<sn| j isiqkaf.ka úuikak'

² isgqùu i|yd fhdod .kakd <d o~q" wv o< o~q" o< o~q y÷kd .ekSug yd

tajd isgqùu i|yd ms<sfh, lsÍug isiqkag wjia:dj ,nd fokak'

² isgqùu i|yd tu tla tla fldgi fhdod .kakd Ydl úfYaI i|yd

WodyrK isiqkaf.ka úuikak'

² o~q len,s" iqÿiq m;% fldgia" uq,a fldgia isgqùu i|yd ms<sfh, lrk

whqre isiqkag wdo¾Ykh lrkak'

² ksjerÈ wdldrhg lemqï fhdod isgqùug isiqka fufyhjkak'

² fnda.hg wkqj iqÿiq w;= ne£fï l%uh ks¾Kh lsÍug isiqkag wjia:dj

fokak'

² w;= ne£fï úúO l%u w;ayod ne,Sug isiqka fhduq lrkak'

² tys § w;a; f;dard .ekSu" lemqu fhdok wdldrh" mig hg lsÍu fyda

frdamK udOHh ;nd ne£u jeks l%shdj,s i|yd isiqkag u. fmkajkak'

² noaO lsÍu i|yd fhda.H wkqc yd .%dyl Ydl f;dard .ekSug isiqkag u.

fmkajkak'  tys § noaO lsÍug fhdod .kakd wkqcfha yd .%dylfha ;sìh

hq;= ,laIK flfrys wjOdkh fhduq úh hq;= h'

² wxl=r noaO l%uhla f,i me,eia;r noaOh w;ayod ne,Sug isiqka fhduq

lrkak'  fuys §"

² lemqu fh§ug WmlrK f;aÍu

² lemqu fh§u

² wkqch ,nd .ekSu
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² ksjerÈ f,i .%dylhg iïnkaO lsÍu

² noaO máj,ska fj<Su

hk wjia:d ms<sn| l=i,;d isiqjd úiska w;am;a lr .; hq;= h'

² wfkl=;a wxl=r noaO l%u o isÿ lsÍug isiqka fhduq lrkak'

² ßls,s noaO l%uhla f,i me¿ï ßls,s noaOh ^l=[a[ noaOh& isÿ lsÍug

wjYH u. fmkaùu isiqkag ,nd fokak'

² wfkl=;a  noaO l%u w;ayod ne,Sug isiqka fhduq lrjkak'

² noaOhla id¾:l lr .ekSug wkq.ukh l< hq;= l%fudamdhka ms<sn| j

isiqka iu. idlÉPd lrkak'

² .%dylh yd wkqch iqodkï lsÍu

² noaO lsÍfï § .%dylfha yd wkqcfha leïìhï mgl iam¾Y ùu

² noaO ikaêh my< isg by<g fmd,s;Ska máhla ksjerÈ j fj<d

.ekSu

² wxl=rh jeãug wjYH bvlv ,nd §u

² w,sx.sl m%pdrKfha iSudldÍ idOl isiqka iu. idlÉPd lrkak'

uQ,sl joka (Key Words)(

² iajNdúl m%pdrK jHQy - Natural Progation Structures

² w;= ne£u - Layering

² noaO lsÍu - Budding

.=Kd;aul fhojqï (

² úúO iajdNdúl j¾Ol m%pdrK jHQy

² úúO fïrE wjia:dj, we;s o~q len,s j¾.

² wkqc ,nd .ekSug iqÿiq Ydl

² .%dyl Ydl

² noaO msyshd

² fj¿ï má

² fmd,s;Ska ljr

² msyshd

² udOH i|yd wuqøjH

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² w,sx.sl m%pdrK l%u j¾.SlrKh lr tla tla l%uh ye¢kaùu'

² tla tla j¾Ol m%pdrK l%uhg wkqj m%pdrKh isÿ lrk fnda. i|yd

ksoiqka bÈßm;a lsÍu

² isgqùu i|yd iajdNdúl m%pdrK jHQy ieliSu

² m%pdrKh i|yd fhdod .kakd Ydl w;a;l <d o~q" wv o< o~q" m;% fldgia

iy uq,a fldgia  m%pdrKh i|yd ksjerÈ j iQodkï lsÍu

² w;= ne£fï yd noaO lsÍfï úúO l%u w;ayod ne,Su

² noaOhla id¾:l lr .ekSug wkq.ukh l< hq;= l%shd ms<sfj;a i|yka

lsÍu

² j¾Ol m%pdrKfha iSudldÍ idOl úia;r lsÍu



53

ksmqK;d uÜgu 5'3 ( mgl frdamK ;dlaIKh u.ska laIqø m%pdrKh w;ayod n,hs'

ld,Éfþo ixLHdj # 05 hs'

bf.kqï M, ( ² mgl frdamKh iy laIqø m%pdrKh w;r fjki úia;r

lrhs'

² mgl frdamKfha uQ,sl mshjr úia;r lrhs'

² tu mshjrhkays § yiqre l=i,;d m%o¾Ykh lrhs'

mdvï ie,iqu i|yd Wmfoia(

² mgl frdamKfha fyda laIqø m%pdrKfha kj m%jK;d úoyd ±lafjk bf.kqï

WmlrKhla isiqkag m%o¾Ykh lrkak'

² mgl frdamKfha iy laIqø m%pdrKfha Ndú; yd kj m%jK;d ms<sn| j

isiqkaf.ka úuikak'

² mgl frdamKfha m%Odk mshjrj,a isiqka iu. idlÉPd lrkak'

tys § my; i|yka lreKq ms<sn| j ie,ls,su;a úh hq;= nj wjOdrKh

jk mßÈ idlÉPdjla fufyhjkak'

² uQ,sl mglh ,nd .ekSu iy iQodkï lsÍfï §

² uõ Ydlhla f;dard .ekSfï § ie,lsh hq;= lreKq

² mgl fldgi fjka lrk wdldrh iy ÔjdKqyrKh lrk

wdldrh

² frdamK udOHh ilia lsÍfï §

² frdamK udOHh ieliSu i|yd wjYH WmlrK yd øjH

² udOH ÔjdKqyrKh lsÍu

² wduql+,kh lsÍfï §

² wjYH WmlrK wduql+,kh lrk ia:dkh yd wjg

ðjdKqyrKh lsrSu'

² wduql+,kh

² l%shdldrlu wdrïN lsÍug ñks;a;= 15 lg muK fmr ;,

m%jdy leìfkÜgqj l%shd;aul lsÍu

² ÔjdKqyrKh lr .;a ùÿre yd f,day WmlrK Ndú; lsÍu

² mQ¾jlh wjYH m%udKfha lene,sj,g lmd .ekSu

² ðjdKqyrKh lr.;a frdamK udOHh wvx.= n÷kaj,g ;,

m%jdy leìfkÜgqj u; § ÔjdKqyß; veys w~q wdOdrfhka

mQ¾jlh ;ekam;a lsÍu

² fuu l%shdj,sh isÿ lrk w;r;=r tu ia:dkh yd oE;a msßisÿ

lr .ekSug 70] uoHidrh fhdod .ekSu yd veys w~q wdÈh

msßisÿ lsÍu i|yd iam%S;= ,dïmqj" úh<s mn¿ ÔjdKqyrlh

jeks WmlrK Ndú; lsÍu

² .=Kkh lsÍu

² wduql+,kh lrk ,o mQ¾jl iys; frdams; n÷ka jdhq yqjudrej

isÿ úh yels mßÈ wdjrKh lr iqÿiq mßir ;;a;aj ,efnk

mßÈ frdamK ldurhl ;eîu
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² wdidok rys; frdams;  1-2 cm muK jevqKq miq Wm frdamKhg

fhdod .ekSu

² Wm frdamK 6-12 w;r isÿ lr me< ixLHdj jeä lr .ekSu

² frdamK udOHh ihsfgdlhskska rys; j ilid .ekSfuka uq,a

woaojd .ekSu

² me< ndysr mßirhg yqre lsÍu

² uq,a weÿKq me< fjka lr f.k u| WKqiqï c,fhka ^45oC&

fia§u

² ixia:dksl È,Sr kdYlhl úkdä 5 la muK .s,ajd

ðjdKqyrKh lr .;a j.d udOHhl isgqjd .ekSu

² isg jQ jydu 100] wd¾ø;dj ,efnk mßÈ fmd,s;Ska wdjrKhla

fh§u fyda fmd,s;Ska l=àrhl ;eîu

² i;shlg miq wd¾ø;dj l%ufhka wvq lr i;s 4-8 w;r ld,fha

§ idudkH mßir wd¾ø;djg yqre lsßu

² w¨;ska m;% we;s jQ miq me< fjka lr fjk u n÷kaj,

isgqùu

² mgl frdamK l%shdj,sh w;ayod ne,Su i|yd isiqka fhduq lrkak'  isiqka

my; l=i,;d m%.=K l< hq;= h'

² mgl frdamKh i|yd wjYH WmlrK y÷kd .ekSu'

² mgl frdamKh i|yd uõ Ydlfhka  mgl fldgia f;aÍu yd tajd

mgl frdamKh i|yd iQodkï lsÍu

² mgl frdamKh i|yd wjYH ridhk øjH f;aÍu" uekSu" ieliSu

yd pH w.h ks¾Kh

² ksjerÈ j wduql+,kh isÿ lsÍu

² ksjerÈ j .=Kkh isÿ lsÍu

² me< ndysr mßirhg yqre lsÍu

² mgl frdamK l%shdj,sh i|yd wjYH ish¨ øjH yd WmlrK

ÔjdKqyrKh lsÍu

uQ,sl joka (Key Words)(

² mgl frdamKh - Tissue Culture

² laIqø m%pdrKh - Micro Propagation

.=Kd;aul fhojqï(

² Wÿk

² msys

² Ydl fldgia

² veys w~q

² fiaÿï øjH

² ;, m%jdy leìfkÜgqj

² udOHh ieliSu i|yd wjYH ridhksl øjH

² mSvk ;dmlh

² pH ógrh
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² frdamK n÷ka

² bf,lafg%dksla ;=,d

² îlr

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

  fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² mgl frdamKh yd laIqø m%pdrKh w¾: oelaùu

² laIqø m%pdrKfha iy mgl frdamKfha Ndú; oelaùu

² laIqø m%pdrK l%shdj,sfha ;dlaIKh úia;r lsÍu

² mgl frdamK l%shdj,sh w;ayod ne,Su
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ksmqK;dj 6'0 ( wdydrfha ;;a;ajh" fi!LHdrlaIs;;dj yd Bg wod< kS;s fr.=,dis ms<sn| j

úuiñka .=Kd;aul wdydr ksIamdokhla i|yd l%u úê ie,iqï lrhs'

ksmqK;d uÜgu 6'1( wdydrfha ;;a;aj l<ukdlrKh yd ne£ mj;sk l%uYs,am y÷kd .kshs'

ld,Éfþo ixLHdj ( 04

bf.kqï M, ( • wdydrfha ;;a;ajh y÷kajd tys jeo.;alu úia;r lrhs'

• wdydrfha ;;a;aj iy;sl lsÍfï jeo.;alu meyeÈ,s lrhs'

• ;;a;aj iy;sllrKfha mshjr kï lrhs'

• Y%S ,xldfõ ;;a;aj iy;sl lsÍu yd iïnkaO wdh;k kï lrhs'

• ;;a;aj iy;sl lsÍfï moaO;s yd m%ñ;s f.kyer olajhs'

mdvï ie,iqï i|yd Wmfoia (

• Tn wdydr mdßfNdackh lrkafka l=ula i|yd o@

Tn mdßfNdackhg .kakd wdydrhl ;sìh hq;= ,CIK fudkjd o@ hkak

my; lreKq o mokï lr .ksñka isiqkaf.ka woyia úuikak'

• ñksid wdydr mdßfNdackh lrkafka ish ffoksl fmdaIK wjYH;d imqrd

.ekSug nj

• tlS wdydrfha bkaøShf.dapr ,laIK ^j¾Kh" iqj|" rih yd jhkh&

mdßfNda.slhdg ms<s.; yels uÜgul meje;sh hq;= nj

• tlS wdydrfha wys;lr ridhksl øjH fyda fjk;a wmøjH fkd;sìh hq;=

nj

• tlS wdydrh mdßfNdackh lsÍfuka f,v frda.j,g fyda fjk;a

wdidokj,g f.dÿre ùula isÿ fkdúh hq;= nj

• ta weiqfrka wdydrfha ;;a;ajh hkak woyila f.dv k.d .ekSug isiqkag

u. fmkajkak' tys§ my; lreKq o ie,ls,a,g .kak'

• wdydrhl ;;a;ajh hkafkka woyia jkafka hïlsis wdydrhlg wdfõKsl

jQ ,CIK mdßfNda.slhdg ms<s.; yels uÜgul meje;Su hs'

• wdydrfha j¾Kh" rih" iqj|" jhkh iy fmdaIH mod¾: tlS wdydrfha

wdfõKsl ,CIK nj

• tu  wdydrfha  wys;lr  ridhk øjH  ^WodyrK ( m<sfndaO kdYl& iy

fjk;a wm øjH ̂ WodyrK( i;=kaf.a u< øjH" .,a" je,s& wvx.= fkdùu o

jeo.;a idOlhla jk nj

• flfia fj;;a úúO fya;=ka ksid wdydrhl fN!;sl ,CIK ^iqj|" jhkh"

j¾Kh" ndysr fmkqu& iy ridhksl ,CIK ^fmdaIH mod¾:& fjkia ùula

isÿ úh yels nj WodyrK f.kyer olajñka isiqka iu. idlÉPd lrkak'

tys § kshñ; ;;a;ajhl mj;sk wdydrhl jeo.;alu u;= lr olajkak'

• ;;a;aj iy;slh u.ska wdydr mdk ;;a;ajh ms<sn| j mdßfNda.slhd ;=<

úYajdihla we;s l< yels nj o tlS iy;slhl we;s jeo.;alu ms<sn| j o

isiqka iu`. idlÉPd lrkak' tys § my; lreKq flfrys o wjOdkh fhduq

lrkak'

• ;;a;aj iy;slh u.ska kshñ; fmdaIK .=Kh iïmq¾K jQ fi!LHdrCIs;

wdydrhla njg iy;shla ,eîu'



57

WodyrK ( fhda.Ü i|yd SLS iy;slh msßkeóug my; wjYH;d iïmq¾K

ùu w;HjYH fõ'

                 wjYH;d       SLS m%ñ;sh

 1' lsß fïoh ^nr wkqj fïoh& 3'00 ̂ wju&

 2' fïoh fkdjk iy øjH

^nr wkqj m%;sY;h& 8'00 ̂ wju&

 3' wkqudms; wï, m%udKh

^nr wkqj m%;sY;h& ,elaála wï,h 0'8 - 1'25 ^Wmßu&

• ksIamdokfha ;sìh yels laIqøÔú ridhksl yd fN!;sl wjodkï wjia:d

^Hagards& fkdue;s njg iy;slhla mdßfNda.slhdg ,eîu

WodyrK ( fhda.Ü 1g l E.coli nelaàßhd fld,kshlg jvd wvx.= fkdúh

hq;= h'

• wdydr ksIamdok l%shdj,sh ;=< fyda Bg jl%dldr j iïnkaO jk mqoa.,hska

u.ska wdydrhg wys;slr øjH tl;= úh yels wjia:d wju nj mdßfNda.slhdg

iy;sl ùu'

WodyrK ( ukd fi!LH ms<sfj;a ̂ Good Hyganic Practices&

ukd ksIamdok ms<sfj;a ̂Good Manutreturing Practices&

) fïjd ms<sn| j úia;r lsÍula miqj isÿ flf¾'

• ISO 2200 iy;slh - wdydr ksIamdok l%shdj,sh ;=< fuka u fjf<|fmd<

olajd u l=uk fyda wdldrfha wdydrfha nd, ùula isÿ jqjfyd;a tu ia:dkh"

Èkh yd fõ,dj fuka u th isÿjQfha l=uk fya;=jla ksid oehs ksYaÑ;j

y÷kd .ekSfï yelshdj ;sîu' fuh mdßfNda.slhdg fuka u ksIamdolhdg o

tlfia jeo.;a fõ'

• fï wkqj" wdydr ksIamdokhla iïnkaOfhka ;;a;aj iy;slhla ,nd .;

yelafla flfia oehs isiqkag myod fokak' tys § my; oelafjk lreKq o

.e,Sï igyka o Wmfhda.S lr .kak'

) ksñ NdKavhl ks¾foaYs; ;;a;aj mj;sk njg iy;slhla ,nd .; yels

nj

) ksIamdok l%shdj,sh ks¾foaYs; ;;a;aj hgf;a l%shd;aul jk njg

iy;slhla ,nd .; yels nj

ksñ NdKavhla i|yd iy;slhla ,nd .ekSu

$

ksIamdolhd wod< msßú;r wod< wdh;kfhka ,nd .ekSu

$

;u ksIamdokh Bg .e<fmk f,i ilia lsÍu

$

wod< wdh;kfhka fyda fjk;a ms<s.;a m¾fhaIKdh;khlska NdKavfha

.=Kd;aul Ndjh mÍlaId lrjd .ekSu

$

mÍlaIKfha m%;sM, m%ñ;slrK wdh;khlska ,nd fok ,o msßú;r yd

.e<fma oehs n,d wvqmdvq we;akï tajd ilia lr .ekSu

$

NdKavh i|yd m%ñ;s iy;slh b,a¨ï lsÍu
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ksIamdok l%shdj,sh i|yd iy;slhla ,nd .ekSu

$

ksIamdok l%shdj,shg wod< fr.=,dis y÷kd .ekSu

$

th wdh;kh ;=< l%shd;aul lsÍu

$

iy;sl ksl=;a lrk wdh;khla u.ska wdydr ksIamdok

l%shdj,sh fi!LHdrCIs;j isÿjk njg iy;sl lrjd .ekSu

$

fuu l%shdj,sh fkdlvjd mj;ajd .ekSu

$

;;a;aj ú.Kkh u.ska jirla mdid l%shdj,sh wLKav j

isÿ lrk njg iy;sl lrjd .ekSu

• ksñ NdKavh fyda ksIamdok l%shdj,sh i|yd ;;a;aj iy;sl lsÍfï wdh;k

ms<sn| j isiqka oekqj;a lrkak' tys § rdcH fuka u fm!oa.,sl wdh;k o

we;s nj wjOdrKh lrkak'

• rdcH - Y%S ,xld m%ñ;s wdh;kh ksIamdok l%shdj,sh i|yd fuka u ksñ

NdKavh i|yd o iy;sl msßkuhs'

WodyrK ( SLS, ISO 22000, GMP, HACCP

• fm!oa.,sl

• wdydrhl ;;a;ajh iy;sl lsÍu i|yd úfYaIfhka u ilia l< l<ukdlrK

moaO;Ska lsysmhla we;s nj isiqkag myod fokak'

• hym;a lDIsld¾ñl ms<sfj;a

Good Agricultural Practices (GAP)

• hym;a ksIamdok ms<sfj;a

Good Manufacturing Practices (GMP)

• hym;a fi!LHdrCIs; ms<sfj;a

Good Hygenic Practices (GHP)

• wjêmd,k ,laIHhla weiqfrka wk;=re úYaf,aIKh

Hazard Analysis Critical Control Point (HACCP)

• hym;a lDIsld¾ñl ms<sfj;a ̂GA P& - wdydr ksIamdok l%shdj,sfha § wdydrfha

fN!;sl" ridhk fjkiaùï fld;rï md,kh l< o wdydrhg wys;lr øjH

tl;= ùu f.dúìfï isg th l¾udka;Yd,djg tk f;la isÿùug wjldYh

we;s fyhska th j<lajd,Su i|yd fuu l<ukdlrK moaO;sh y÷kajd § we;s

nj my; lreKq o mokï lr .ksñka isiqka iu. idlÉPd lrkak' tys§

my; i|yka l%shdldrlïj, ;;a;ajh ms<sn| fidhd ne,Sula isÿ lrk nj

ta;a;= .kajkak'

• fnda. j.d lsÍu i|yd iqÿiq N+ñhla f;dard .ekSu ^mdxY= ixhq;sh yd tys

úp,H;d&

•     frdamK øjH f;dard .ekSu

• m<sfndaO md,k l%u - taldnoaO m<sfndaO l<ukdlrKh jvd WÑ; nj

• lDIsridhksl øjH fh§u - taldnoaO fmdaIl l<ukdlrKh jvd iqÿiq

nj

• c, iïmdokh - c,fha ;;a;ah ^PH, ,jK;djh&

• j.d ìfï ikSmdrCIdj mj;ajd .ekSu
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• wiajkq fk<Su yd Bg wod< miq wiajkq ;dlaIKsl Ys,am l%u ^wiajkq

ieliSu yd .nvd lsÍu&

• hym;a ksIamdok ms<sfj;a ̂ GMP& - wdydr ksIamdokh Wmßu fi!LHdrCIs;

;;a;aj hgf;a ksIamdokh i|yd ksIamdokd.drh ;=< wjYH;d imqrd we;s nj

ikd: lrkq jia fuu l<ukdlrK moaO;sh jeo.;a jk nj my; lreKq

o Wmfhda.S lr.ksñka isiqka iu. idlÉPdjla fufyh jkaka'  tys oS

ksIamdok l%shdj,sfha my; oelafjk wjia:d flfrys wjOdkh fhduq lrkak'

• ksIamdokd.drh i|yd f;dard .kakd ia:dkh mßir ¥IKhg ,la fkdjq

ia:dkhla ùu

WodyrK ( c,fhka hgjk" jdhq ÿIKh isÿjk l¾udka; Yd,djla wi,

iqÿiq fkdfõ'

• hka;% iq;%" WmlrK ksis wdldrhg ia:dk .; lr ;sìu l%shd;aul ùu iy

ukd f,i kv;a;= lsÍu

• hka;% iq;% myiqfjka msßisÿ l< yels u, fkdnef|k jdfka jeks

øjHhkaf.ka idod ;sîu

• Wmøj úYaf,aIKh iy w;s wjodkï ia:dk md,kh ̂Hazard Analysis Critical

Control Point - HACCP& hkq wdydr iqrlaIs;;dj ms<sn| j ilia lr we;s

l%udkql+, moaO;shla nj isiqkag myod fokak' tys § my; lreKq o ie,ls,a,g

.kak'

• wdydr ieliqïlrKfha § wdydrh ridhksl" fN!;sl fyda laIqøÔùka wdÈ

fldgia u.ska wmú;% ùu fyda wk;=rg ,la ùu isÿ úh yels nj WodyrK

weiqfrka myod fokak'

• HACCP moaO;sh u.ska isÿ lrkqfha fufia wdydr ilia lrk øjH ;=< we;s

wdydr wmú;% ùug$wk;=rg ,la ùug n,mdk fya;= y÷kd .ekSu" tajd

úYaf,aIKh lsÍu iy tu Wml%u wju lsÍu fyda bj;a lsÍug lghq;= lsÍu

nj o

• fuu.ska wdydr ksIamdok l%shdj,sh iy;sllrKhg ,la ùu fya;=fjka tu

wdydr mdßfNdackh lsÍfuka lsisÿ ydkshla isÿ fkdjk njg úYajdihla

we;s nj o

• fuu moaO;sh l%%shd;au; lsÍug fmr wdydr ieliqï uOHia:dkh GMP, GHP

jeks moaO;s wkq.ukh lrñka mej;Su b;d jeo.;a jk nj o isiqkag ta;a;=

.kajkak'

• my; oelafjk uQ,sl mshjr 7 hgf;a fuu moaO;sh l%shd;aul l< hq;= nj

isiqkag myod fokak' tys § tla tla mshjf¾ isÿjk foa ms<sn| j fláfhka

idlÉPd lrkak'

1' Wmøj$wk;=re úYaf,aIKh lsÍu

2' wjê md,k ,laIH ks¾Kh lsÍu

3' wjê iSud ia:dms; lsÍu

4' wjê md,k ,CIH ksÍlaIKh lsÍu

5' ksjerÈ lsÍfï Wml%u ia:dms; lsÍu

6' ksjerÈ lsÍfï l%shdj,sh ia:dms; lsÍu

7' ksjerÈ jd¾;d ;nd .ekSu

• wdydr ksIamdok uOHia:dkhl HACCP moaO;shl l%shd;aul ùu fya;=fjka

olajk jdis ms<sn| j o isiqka iu. idlÉPd lrkak'

• m%ñ;shla hkq l=ula oehs ksoiqkla weiqfrka meyeÈ,s lrkak'
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• m%ñ;Ska m%Odk jYfhka j¾. folla y÷kd .; yels nj isiqkag myod

fokak'

• cd;sl uÜgfï m%ñ;Ska - rgl wjYH;d yd mq¾j ,CIKhka fjkqfjka

f.k tkq ,nk tl`.;djka foaYSh fyj;a cd;sl uÜgfï m%ñ;s f,i

ye¢kafõ' ̂ WodyrK ( SLS iy;slh&

• cd;Hka;r uÜgfï m%ñ;Ska - tla tla rgj,a w;r NdKav yd fiajd

yqjudrej myiq lsÍu msKsi ilid we;s fuu m%ñ;s wod< rgj,a tla ù

mj;ajd f.k hkq ,nhs' ^WodryK (  ISO m%ñ;s iys;lh&

• SLS iy;slh iïnkaOfhka my; oelafjk lreKq ms<sn| j o isiqka oekqj;a

lrkak'

• fuh Y%S ,xld m%ñ;s wdh;kfhka ,nd fok nj o ksñ NdKavfha m%ñ;sh

mÍlaId lsÍfuka iy;slh msßkuk nj

• tla tla ksIamdokh i|yd m%ñ;Ska we;s nj o Y%S ,xld m%ñ;s wdh;kfhka

ta ms<sn| j f;dr;=re ,nd .; yels nj tys § m%ñ;Ska .ek úia;r lsÍu

wjYH fkdfõ'

• NdKavhl SLS iy;sl ,dxPkh fh§fuka tu ksIamdokfha fN!;sl yd

ridhksl .=Kdx. wod< m%ñ;Skag wkql+, j we;s nj iy;sl lrhs'

• iuyr ksIamdok i|yd P ,dxPkh ,nd .ekSu wksjd¾h lr we;s nj o

WodyrK weiqßka fmkajd foak' tu.ska tu NdKavfha .=Kd;auh wdrlaId

lrk w;r;=r mdßfNda.sl wdrlaIdj o isÿjk nj isiqkag ta;a;= .kajkak'

• Y%S ,xldfõ m%ñ;s wdh;kh u.ska cd;sl uÜgfï mj;sk m%ñ;s iy;slhla

,nd .ekSug my; oelafjk wjYH;d imqrd,Su wksjd¾h nj isiqkag myod

fokak'

• ksIamdokh fyda fiajdj wod< m%ñ;shg wkql+, úh hq;= h'

• wod< wdh;kh ;=< ;;a;aj iy;sl lsÍfï l<ukdlrK moaO;sh l%shd;aul

ù ;sìh hq;= h'

• iuia; jd¾Isl wdodhñka 0'05]l m%;sY;hla Y%S ,xld m%ñ;s wdh;khg

f.ùug tl`. úh hq;= h'

• ISO 22000 - wdydr iqrlaIs;;d l<ukdlrK moaO;sh ms<sn| j o my;

lreKq mokï lr.ksñka idlÉPd lrkak'

1' wka;¾ ikaksfõokh

wdydr ksIamdok wdh;kfha m%OdkSka iy fiajlhska w;r fuka u wuqøjH"

weiqreï øjH iy wdl,k øjH iemhqïlrejka" m%jdyk ksfhdað;hska"

f;d. fjf<÷ka iy is,a,r fjf<÷ka w;r ukd ikaksfõokhla mj;ajd

.ekSu'

fï ksid wdydr ksIamdokhg wod< ksfhda. fr.=,dis ms<sn| ish¨ fokd

oekqj;a ksid ksIamdok odufha tla tla mshjrj,§ isÿjk wvqmdvq j<lajd

.; yels ùu'

WodyrK ( weiqreï øjH f.kajd .ekSfï § wdydrj,g iqÿiq øjH ms<sn|

mkjd we;s kS;s yd fr.=,disj,g wkqj tu øjH wekjqï

lsÍu'

2' moaO;s l<ukdlrKh

HACCP l%shd;aul ùu iu. l<ukdlrK moaO;sh o l%shd;aul jk ksid

fi!LHdrCIs; ksIamdokhla tu wdh;kh ;=<ska t<s oelSu'
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3' fmr wjeis jevms<sfj<

) GMP iy GP moaO;s fyd¢ka l%shd;aul ùu ksid fi!LHdrlaIs;

ksIamdokhla úYajdikSh nj ;yjqre ùu'

) fuu iy;slh i|yd l%shd;aul jkqfha wdydr yd iïnkaO f,daflu

ms<s.;a COLEX kS;s fr.=,dis jk neúka fuu iy;slh f,dalfha

´kEu rgl ms<s.ekSug ,la fõ'

uQ,sl joka ^Key Words&(

• wdydrfha ;;a;ajh - Quality of food

• wdydrfha bkaøsh f.dapr ,laIK - Qrganoleptic properties of food

• ;;a;aj iy;sl lsÍu - Quality Assuarance

• ;;a;aj l<ukdlrK moaO;s - Quality Management Systems

• ;;a;aj iy;sl - Quality Standards

.=Kd;aul fhojqï(

• wdydrhg kqiqÿiq f,i jhkh" iqj|" j¾Kh fjkia jQ wdydr ksheÈ lsysmhla

• SLS, HACCP jeks iy;sl iys; wdydr weiqï lsysmhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

• wdydrhl ;;a;ajh y÷kajd tys jeo.;alu úia;r lrhs'

• wdydrhl ;;a;ajh iy;sl lsÍfï jeo.;alu úia;r lrhs'

• ;;a;aj iy;sllrKfha mshjr kï lrhs'

• Y%S ,xldfõ ;;a;aj iy;sl ,nd fok wdh;k kï lrhs'

• ;;a;aj iy;sl lsÍfï moaO;s iy tajdg wod< m%ñ;Ska úia;r lrhs'
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ksmqK;d uÜgu 6'2 # fi!LHdrlaIs; wdydrhl wjYH;dj yd jeo.;alu úuid n,hs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² wdydrfha fi!LHdrlaIs;;dj y÷kajd tys jeo.;alu meyeos,s lrhs'

² wdydr wid;añl;dj yd úI ùfï ;;a;aj y÷kajhs'

² wid;añl iy úI ùï we;s ùug jvd;a bv we;s wdydr j¾. y÷kd

.kshs'

bf.kqï-b.ekaùï l%shdj,sh (

² wdydr .ekSfuka fi!LHhg we;s úh yels wjodkï wjia:d wvq lr .ekSu i|yd wdydrfha

fi!LHdrlaIs;;dj ms<sn| j ie,ls,su;a ùu jeo.;a nj u;=jk wdldrfha msúiqula ,nd

.kak'

² wdydr fi!LHdrlaIs;;dj y÷kajkak'

zzlsisu wdydrhla 100] wdrlaIs; ke;s w;r ́ kEu wdydrhl wjodkula we;' fuys oS jeo.;a

 jkafka m%;slafIam lsÍulska f;drj wjodku wju lr .ekSu hs'ZZ

² wdydrfha fi!LHdrlaIs;;dfjys jeo.;alu isiqka iu. idlÉPd lrkak' tys oS my;

lreKq wjOdrKh lrkak'

² wdydr úI ùu iy wid;añl;d we;s ùu j<lajd .ekSu

² wdydr u.ska je,f|k frda. ^Food Borne Ilinesses& j<lajd .ekSu

² wdydr wê mßfNdackh u.ska fi!LHhg jk wjodku wvq lsÍu

² wdydr iemhqï oduhg ndOdjla fkdjk f,i wdydr .ekSfuka jk wjodku wvq lsÍu

² iakdhq wdndO" ms<sld jeks oS¾> ld,Sk frda. j<lajd .ekSu

² wjodkfï ixLHd;aul w.hka .Kkh lsÍu ^Risk Management& u.ska wdydrh

ms<sn| ;SrK .ekSug iudchg fyda foaYmd,k wêldßhg wjYH f;dr;=re iemhSu'

² wdydr wdid;añl;dj y÷kajkak'

zz wdydrfha we;s osrùug wmyiq fldgia fyda fmdAIl ydkslr øjH f,i jrojd y÷kd

  .kakd foayfha m%;sYla;SlrK moaO;sh tu øjHj,g úreoaO j m%;spdr oelaùu wdydr

  wdid;añl;djZZ f,i ye|ska fõ'

² wdid;añl;d we;s lrúh yels wdydr iy wdid;añl;d ,laIK ms<sn|j isiq w;aoelSï

úuikak'

² nyq, f,i wdydr wdid;añl;d we;s lrjk wdydr i|yd my; WodyrK isiqkaf.ka u;=

lr .kak'

² rglcq ²     mdka msáj,ska ieliQ wdydr

² lsß iy lsß wdydr j¾. ²     biaika" ll=¿jka jeks

² nyq, wdid;añl;d ,laIK f,i my; WodyrK u;= lr olajkak'

² m%Odk ,laIK - leiSu" r;= ùu" m¨ oeóu" ìì,s oeóu" bosóu

² fjk;a ,laIK - wÔ¾Kh" jukh" nv ßÿu fyda msmqu" W.=r lg bosóu iy leiSu

² wdid;añl;dfjys n,mEu úúO jk nj idlÉPd lrkak'

WodyrK isiqkaf.ka úuikak'

² mqoa.,hdf.ka mqoa.,hdg wdid;añl;dj we;s ùu úúO ùu

² mqoa.,hdf.ka mqoa.,hdg wdid;añl;d ,laIK fjkia ùu

² tlu mqoa.,hl=f.a fi!LH ;;a;ajh u; fyda jhi wkqj wdid;añl;dj we;s ùu

fjkia ùu'

² wdid;añl;d we;s úh yels wdydrj, wvx.= ridhksl idOl i|yd WodyrK idlÉPd

lrkak'
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² ysiagóka - u;aihskaf.a we;'

² .a¨gka - mdka msáj, we;'

² fn%dau,Ska - wkakdis jeks m,;=rej, we;'

² wdydr úI ùu y÷kajkak'

zzúI i%djh lrk laIaø Ôùkaf.ka wdidokh jQ wdydrhla fyda Tjqka i%djh l< úI iys;

wdydrhla .ekSfuka iajNdúlj u úI wvx.= jk w," y;= fyda uqyqÿ wdydr .ekSfuka fyda

mßirfha we;s úIla wdydr iu. YÍr.; ùfuka fi!LHhg ;¾ck we;s ùuZZ wdydr úI

ùu f,i ye|ska fõ'

² wdydr úI ùï yd iïnkaO my; oelafjk wjia:d i|yd isiq w;aoelSï úuikak'

² frda. ,laIK yd iïnkaO

Wod( ² nv ßÿu ²  jukh

² mdpkh ²  WK

² urKh

² wdydrhg úI tl;= úh yels wjia:d yd iïnkaO j

² iajdNdúl j úI wvx.= wdydr

Wod # fn,a,ka -  iakdhq úI ^Nurotoxin&

u;aihska -  ysiageóka ^Histamin&

w, j¾. -  ihkhsâ

y;= j¾. -  úúO úI ^Mushroom toxin&

² ksIamdok l%shdj,sfha úúO wjia:d idlÉPd lrkak'

² laIqø Ôùka i%djh lrk úI u.ska

Wod # Clostridium botulinum -  Neurotoxin

Aspergillus flavus   -  Aflatoxin

² wdydr úI ùï isÿ ùug jvd;a bv we;s wdydr ^High risk Food& kso¾Yl lsysmhla isiqkag

imhd tu wdydr ms<sn| idlÉPd lrkak'

uQ,sl joka$ixl,am (Key Words)(

² wdydr fi!LHdrlaIs;;dj - Food Safety

² wdydr wid;añl;dj - Food Allergy

² wdydr úI ùu - Food Poisoning

.=Kd;aul fhojqï

² wjodku jeä wdydr i|yd WodyrK f,i iqÿiq kso¾Yl lsysmhla

^áka ud¿" uia wdY%s; ksIamdok" lsß wdY%s; ksIamdok" iajNdúl úI wvx.= wdydr kso¾Yl&

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² wdydr fi!LHdrlaIs;;dj ye|skaùu

² wdydr fi!LHdrlaIs;;dfjys jeo.;alu úia;r lsÍu

² wdydr wid;añl;dj ye|skaùu

² wdid;añl;d ,laIK kï lsÍu

² wdid;añl;d we;s lrúh yels wdydrj, wvx.= ridhksl idOl kï lsÍu

² wdydr úI ùu ye|skaùu yd frda. ,laIK kï lsÍu

² wdydr úI úh yels wjia:d WodyrK iys; j úia;r lsÍu
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ksmqK;d uÜgu 6'3 # wdydr mßyrKh yd iïnkaO kS;s fr.=,dis úuid n,hs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² wdydr mßyrKh iïnkaO kS;s fr.=,disj, wjYH;dj meyeÈ,s lrhs'

² wdydr mkf;ys we;s kS;s yd fr.=,dis úia;r lrhs'

² wdydr mk;g tl`. j hï wdydr øjHhla fjf<|fmd< i|yd bÈßm;a

lrk wdldrh úia;r lrhs'

bf.kqï-b.ekaùï l%shdj,sh (

² f,an,a fkdlrk ,o ñßia l=vq melÜ" .ïñßia l=vq melÜ jeks weiqreï lrk ,o wdydr øjH

lsysmhla iy m%ñ;slrKhg ,la lrk ,o wdydr øjH lsysmhla mka;shg bosßm;a lrkak'

² tjeks wdydr øjH mßfNdackh lsÍfuka frd.S jQ wjia:djl fyda tjeks wdydr øjH

iïmQ¾Kfhka bj; oeóug isÿ jQ wjia:djl mdßfNda.slhdg jQ w,dNh mshjd  .ekSug fyda

mdßfNda.slhdg isÿ jQ ydksh iïnkaOj fpdaokd l< yelafla flfia o hkak ms<sn| j

isiqkaf.ka úuiñka wdydr mßyrKh yd iïnkaO kS;s fr.=,disj, wjYH;dj u;= lr

.kak'

² wdydr mßyrKh ms<sn| kS;s fr.=,disj, wjYH;dj idlÉPd lrkak'

² wdydrh wmú;% úh yels iajNdúl fyda lD;%su øjH wdydr ksIamdokj,g tl;=

ùu je<elaùu

² kqiqÿiq wdydr øjH fjf<|fmd<g tau je,elaùu

² wmsßisÿ wdydr mßfNdackh je,elaùu

Wod # osrdm;a jk i;a;aj fldgia fyda i;=ka iys; wdydr laIqø Ôùka u.ska wmú;%

  jQ wdydr

² ;;a;ajh nd, lrk ,o wdydr fjf<|fmd<g tau je<elaùu

Wod # .fvd,a l=vq tl;= lsÍfuka nd, lrk ,o ñßia l=vq

   .ia,nq weg tl;= lsÍfuka nd, lrk ,o .ïñßia l=vq

² jeros f,an,a lsÍu" f,an,a fkdue;s" l,a bl=;a jQ wdydr fjf<|fmd<g tau je<elaùu'

² hï wdydrhlg hï m%ñ;shla ksl=;a lr we;akï tu m%ñ;sfhka f;dr wdydr fjf<|fmd<g

tau je<elaùu'

² n,m;% fkdue;s j wdydr ksIamdokh je<elaùu

² wdydrh ms<sn|j mdßfNda.slhd ;=< úYajdihla f.dv ke.Su

Wod # fnda;,a l< mdkSh c,h ;;a;ajfhka Wiia njg iy;sl úh yels ùu

         ² mdkSh c,h ksIamdokh lrk wdh;k ,shdmosxÑ lsÍu wksjd¾h ùu

         ² weiqreï fnda;,a m%ñ;slrKh lr ;sìh hq;= ùu

         ² iS,a l< uQähla iys; ùu

² wdydr mk; my; lreKq biau;= jk fia y÷kajd fokak'

² mdßfNda.sl fi!LHdrlaIs;;dj i|yd wdydr iïnkaOj ms<smeosh hq;= kS;s Í;s

zzwxl 26 ork wdydr mk; ^Food Act&ZZ ys wvx.= lr we;'

² tu mk; u.ska wdydr fjf<|du i|yd yeisrùu" ieliSu" .nvd lsÍu iy

fnod yeÍu hk ish¨ u l%shdjka wdjrKh ù ;sîu'

² wdydrj, fi!LHdrlaIdj /flk whqßka tu wdydr yiqrejk mqoa., ikSmdrlaIdj"

ia:dkfha fi!LH wdrlaIdj" wdydr yeisrùfï oS Ndú; lrk wdïmkak iy

hkaf;%damlrKj, ;;a;ajh mj;ajd f.k hdu ms<sn| kS;s Í;s mkjd ;sîu'

² mk; l%shd;aul lsÍu i|yd iEu m%foaYhla u wdjrKh jk mßos ixúOdkd;aul wdh;k

jHQyhla l%shd;aul ùu'
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² tu mk; l%shd;aul lsÍfï n,Odßhd jYfhka fi!LH wOHlAI ckrd,a l%shd lsÍu

² fi!LH wkdrlaIs; .eg¨jla mek ke.=Kq wjia:dfõ oS mdßfNda.slhd úiska m<df;a

uyck fi!LH ks,OdÍ ta ms<sn|j oekqj;a lsÍfuka kS;s moaO;sh l%shd;aul ùu

² wdydr mk; l%shd;aul lsÍfï oS tu úIhg wod< weu;sjrhdg Bg wod< f;dr;=re

iemhSu i|yd WmfoaYk lñgqjla m;a lr ;sîu

² wdydr mk; hgf;a ksIAmdok l%shdj,sfha úúO wjia:d isÿ lsÍu yd iïnkaO fr.=,dis

úfYaI .eiÜ ksfõok u.ska m%ldYhg m;a lr we;s nj idlÉPd lrkak'

² jeä ÿr wOHhkhg my; i|yka ls%hdldrlu i|yd isiqka fhduq lrkak'

² my; i|yka fr.=,dis we;=<;a .eiÜ ksfõok isiqkag imhkak'

² wdydr wdl,k iïnkaO

² rildrl

² j¾Kldrl

² mßrlaIl

² weiqreïlrKh

² f,an,a lsÍu

² .nvd lsÍu

² ilia lsÍu

² tu fr.=,dis wOHhkh lr ta iu. j¾;udk fjf<|fmd< ksIamdok ikaikaokh lsÍug

iy tu wOHhkh l< f;dr;=re we;=<;a jd¾;djla ms<sfh, lsÍug isiqkag u. fmkajkak'

uQ,sl joka (Key Words)(

² wdydr wdl,k - Food Additives

² wdydr rildrl - Food Flavours

² wdydr mßrlaIl - Food Preservatives

² wdydr mk; - Food Act

.=Kd;aul fhojqï(

² wdydr mk;

² wdydr mk;g wh;a fr.=,dis

² wdydr wdl,k yd iïnkaO

² rildrl

² j¾K ldrl

² mßrlaIl

² weiqreïlrKh

² f,an,a lsÍu

² .nvd lsÍu

² ilia lsÍu

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² wdydr mk; kï lsÍu

² wdydr mßyrKh ms<sn| kS;s fr.=,disj, wjYH;dj úia;r lsÍu

² wdydr mk; l%shd;aul jk wdldrh úia;r lsÍu

² wdydr mk;g wh;a fr.=,dis kï lsÍu yd úia;r lsÍu
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ksmqK;dj 7 # .=Kd;aul yd m%udKd;aul m,odjla i|yd miq wiajkq ;dlaIKsl l%uYs,am

ms<sn| j úuid n,hs'

ksmqK;d uÜgu 7'1 ( miq wiajkq ydksh flfrys n,mdk fmr wiajkq idOl úuid n,hs'

ld,Éfþo ixLHdj # 06

bf.kqï M, ( ² miq wiajkq ydksh i|yd n,mdk fmr wiajkq idOl úia;r lrhs'

² miq wiajkq ydksh y÷kajd fnda. wiajkq wkqj tys iajNdjh úia;r lrhs'

² miq wiajkq ydksh flfrys n,mdk fmr wiajkq idOl l<ukdlrKh

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² m<sfndaO ydks iys; jïngq f.ähla" kshñ; m%udKhg j¾Okh fkdjQ kuq;a meiqKq

mefmd,a f.ähla fyda fjk;a tjeks lafIa;% ydks iys; kso¾Yl mka;shg bosßm;a lrkak'

lafIa;%fha oS ksis wjOdkh fhduq l<d kï fuu wiajkq wmf;a fkdhk nj fmkajñka

mdvug msúfikak' fjk;a iqÿiq msúiqula wkq.ukh lrkak'

² fnda.hla lafIa;%fha mj;sk ld,fha oS n,mdk ;;a;aj" wiajkq fk<Sfuka miq tajd wmf;a

hdïj,g n,mE yels nj isiqka oekqj;a lrkak'

² by; lreKq weiqßka miq wiajkq ydksh i|yd ye|skaùula bosßm;a lsÍug isiqkg wjia:djla

i,id fokak'

² wiajkq fk<Sfï isg mdßfNda.slhd w;g m;a ùu f;la l%shdj,sfha tla tla mshjf¾ oS

isÿ jk m%udKd;aul iy .=Kd;aul ydksh miq wiajkq ydksh hs'

² fnda. wiajkq ydks ùu flfrys wiajkqj, iajNdjh jeo.;a jk wdldrh úu¾Ykh i|yd

isiqka fhduq lrkak'

² l,a ;nd .; yels wiajkq ^OdkH yd udI fnda.&

² l,a ;nd .; fkdyels ^m,d" m,d fkdjk t<j¿ iy m,;=re&

² wiajkq iajNdjh wkqj by; ldKavj,g wkqrEm wiajkq ,nd .kakd ^iy,a" uqxweg" lõms"

m,d" m,d fkdjk t<j¿ yd m,;=re& tajd i;shl muK ld,hla oskm;d ksÍlaIKhg ,la

lr my; j.=j iïmQ¾K lrkak'

² fnda. wiajkqj, iajNdjh wkqj wiajkqj, l,a ;nd .ekSfï ld,h fjkia jk nj;a

ta wkqj kshñ; ld,h ;=< wiajkq m%fhdackhg .ekSu isÿ jk mßos lghq;= lsÍfuka

wiajkq  kdia;sh wju lr .; yels nj wjOdrKh lrkak'

² ta wkqj my; ks.ukhkag t<öu ms<sn|j o wjOdkh fhduq lrkak'

² l,a ;nd .; yels wiajkqj, f;;uk m%;sY;h wvq ksid tajdfha Yajik fõ.h o wvq h'

² msg; wdjrKh >klï ksid wNHka;r wdrlaIdj ,nd foa'

² l,a ;nd .; fkdyels wiajkq ;nd .; yelafla flá ld,hls'  fïjdfha f;;uk

m%udKh jeä h'  wiajekafka m%udKh yd nr jeä h'  msg; wdjrKh uDÿ h'  myiqfjka

wNHka;rhg ydks isÿ úh yels h'

fnda.h
kso¾Ylfha

uq,a nr

yß;laIh
^ly ùu" l=Kq ùu
frda. yels<Su jeks

,laIK&

kso¾Ylfha
wjika nr

nr wvq
ùfï

fjki

ks.ukh
^l,a ;nd .ekSfï

ld,h wvq fyda jeä&
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² wiajkq l,a ;nd .ekSfï § wiajkq ydks isÿ ùug fya;= isiqkaf.ka úuikak'

² Yajik fõ.h jeä ùu ksid nr wvq ùu

² frda. yd m<sfndaO ydksj,g md;% ùu

² iajdNdúl fjkia ùïj,g Ndckh ùu

² wiajkq fk<Sug fmr isÿ lrk lDIsl¾u lghq;= fndfyduhla miq wiajkq ydkshg n,mdhs'

fïjd fmr wiajkq idOl f,i y÷kajhs'  fuu idOl ksis f,i l<ukdlrKh lsÍfuka

miq wiajkq ydksh wju lr .; yels nj my; i|yka lreKq weiqfrka idlÉPd lrkak'

² lafIa;%h f;aÍu yd fnda. f;aÍu

² j.dfõ wruqKq

j.djl wfmalaIs; wruqKq bgq fkdjk ksIamdok ,eîfuka fjf<|fmdf<a oS tajd m%;slafIam

ù wd¾Òl j mdvq isÿ fõ'  ta ksid ksIamdok bosßm;a lrkafka foaYSh fjf<|fmd<g o

úfoaYSh fjf<|fmd<g o" ieliSfï l¾udka; i|yd o jeks foa ms<sn| j wjOdkh fhduq

l< hq;= h'  j.dfõ wruqK wmkhkh kï" wmkhk iïu;j,g .e<fmk mrsÈ ksIamdokh

l< hq;= h'  ke;fyd;a tajd m%;slafIam ù wd¾Ól j mdvq isÿ fõ'

Wod( wkakdis áka lsÍu i|yd - lsõ m%fNaoh

kejqï m,;=rla f,i wdydrhg .ekSu i|yd - uqßis m%fNaoh

² m%foaYhg iqÿiq fnda. f;aÍu

fnda.hl wjYH idOl m%Yia; j ,efnk mßirhl oS .=Kd;aul wiajkq ,nd fohs'  lDIsl¾u

fomd¾;fïka;=j u.ska tla tla fnda. i|yd iqÿiq fnda. ks¾foaY lr we;'

Wod( fmhd¾ia" iafg%dafnß - Wvrg f;;a l,dmh

l¾;fldf,dïnka - úh<s l,dmh

fj,af,hs fldf,dïnka - f;;a l,dmh

ñßia - úh<s l,dmh

² .=Kd;aul frdamK øjH Ndú;h

frda. yd m<sfndaOj,ska f;dr" Wiia .=Kd;aulNdjfhka hq;= frdamK øjH Ndú;fhka

taldldÍ ksfrda.S j.djka fuka u taldldÍ wiajkq o ,nd .; yels fõ'

² mdxY= idOl

mdxY= jhkh" jHQyh" idrj;a nj" ukd c, jykh" mdxY= Ldokh fkdùu jeks idOl

i;=gqodhl uÜgñka mej;Su wiajkq .=Kd;aulNdjhg fya;= fõ'

Wod( ² mdxY= jhkh yd jHQyh" kqiqÿiq ùu ksid lerÜj, wl%uj;a fn§ï iys; w,

we;s ùu - fïjdfha wd¾Ól jákdlu wvq h'

² c, jykh i;=gqodhl fkdjQ úg m,d" wiajkqj, .=Kd;aulNdjh wvq ùu" frda.

me;sÍu

² wjg mßirh yd fmr j.d l< fnda.h

² m%foaYfha fjk;a l¾udka; fuka u lafIa;% b;sydih o ±k .ekSu wjYH h'

² frda. yd m<sfndaO ydks wju lr .ekSu

² ld,.=Ksl idOl

ld,.=Ksl idOl wiajekafka .=Kd;aulNdjhg yd m%udKd;aulNdjhg iDcq f,i n,mEï

lrhs'

² wêl j¾Idm;kh ksid u,a ye<Su" frda. jeä ùu" n,an me<ùu" n,an l=Kq ùu" m,;=rej,

iSks m%udKh wvq ùu ksid Èh ri jeä ùu

² f;;ukh jeä ksid .nvd ld,h wvq ùu isÿ fõ'  j¾Idm;kh wvq ùfuka u,a yd M,

ye<Su" .iaj, j¾Okh wvq ùu" f.ä l=vd ùu o isÿ fõ'

² wêl iq<x ksid u,a ye<Su" mrd.khg ndOd ùu" m;% ye<Su yd m;% bÍu isÿ jk ksid

wiajkq ydks fõ'
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² wêl wd¾ø;dj frda. yd m<sfndaO ydksj,g fya;= jk w;r me`.sß fnda.j, fmd;a; ;=kS

ùug o fya;= fõ'

² wvq ;;a;aj hgf;a jefjk wkakdisj, weUq,a ri jeä h'

² w¾;dm,a w, ysre t<shg ksrdjrKh ùu ksid fid,kska ksmoù w, fld< meye ùu

² wêl ysre rYañh ksid ;lald,s f.ä ms<siaiSu

² wvq WIaK;aj hgf;a wkakdisj, ueo l¿ ùu isÿ fõ'  ^ldhsl úoHd;aul ydkshla&

² c, iïmdokh

² fnda. j.d lafIa;%hl § my; isÿ ùï ksÍlaIKhg i,iajkak'

fnda.hg lafIa;%fha oS fhdok c, m%udKh" c, iïmdok ld,dka;rh" fhdok c,fha

.=Kd;aulNdjh fuka u c, iïmdok l%uh o wkqj wiajkq .=Kd;aulNdjh wvq ùu yd

wiajkq ydksh isÿ fõ'

² mfiys c,h ys`. jQ úg Ydl j¾Okh wvq ùu" fmdaIl wjfYdaIKh wvq ùu" flfi,a .ia

lvd jeàu

² úiqreï c, iïmdokh ksid mßirfha wd¾ø;dj jeä jk ksid frda. me;sÍu" M, ye<S

hdu" mrd. fia§u ksid wiajkq m%udKh wvq ùu

² wvq c, m%udKhlska kv;a;= l< yels ìxÿ c, iïmdok l%u u.ska .=Kd;aul wiajkq

,nd .; yels h'

² Ækq j.dj i|yd úisreKq c, iïmdokh iqÿiq h'

² m<d j¾. iy i,do fld< jeks fnda. i|yd b;d msßisÿ c,h Ndú; lsÍu b;d jeo.;a

h'

fmdfydr fh§u

² wka;¾cd,h yd iïnkaOj fyda ilia l< ixhqla; ;eá wdOdrfhka my; me;s ksÍlaIKh

lrjkak'

² wêud;% yd wxY= ud;% uQ,øjH u.ska mi fmdaIKh ùfuka .=Kd;aul wiajkq ,efí'  fmdaIl

ySk ùu wiajkq .=Kd;aulNdjhg yd m%udKhg n,mdhs'

² fmdgEishï wvq ùu  - f.ä weo jeàu" îc fnd,a ùu

² fndafrdaka W!k ùu  - îÜ" f.dajd wiajkq l=Kq ùu" me`.sß fnda.j, f,,af,a

leo,s we;s ùu" mefmd,a" flfi,a" t<j¿ .eá;s yg

.ekSu

² khsg%cka W!k ùu  - m,d t<j¿ ly meye ùu

² khsg%cka fmdaIl wêl ùu - t<j¿ udxi, iajNdjh jeä ù ri wvq ùu" wkakdis

kgqj me<Su

² fud,síäkï wvq ùu - f.dajd u,a isyska ùu

² le,aishï ys`. ùu - wkakdis"  wem,a jeks m,;=rej, ueo ÿUqre ùu" wvq

WIaK;ajj, .nvd lsÍfï § ì| jeàu ksid we;=<;

ffi, ì;a;s Èh ù mSfkda,sl ixfhda. TlaislrKfhka

we;=<; udxi, fldgi ÿUqre meye fõ'

² m<sfndaO ydks yd frda.

² Ydl frda." j,a me<Eá" lDñ yd lDñ fkdjk fjk;a i;=ka ksid wiajkq ydks fõ'  lafIa;%h

m<sfndaOj,ska f;dr ùfuka .=Kd;aul wiajkq ,nd .; yels h'

² l=l=ìfÜis l=,fha fnda.  - b,aueiaif.a ydksh

² lerÜ uDÿ l=Kq ùu    - nelaàßhdjla ksid

² j,a me<Eá ksid we;s jk ;r.fhka wiajkq m%udKh wvq ùu" m<d j¾. iu. j,a me<

mej;Sfuka wiajkq .=Kd;aulNdjh o wvq fõ'  tfia u j,a me<Eá jhsriaj, Odrl Ydl

f,i o l%shd lrhs'

² fjk;a i;=ka M, wdydrhg .ekSu
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² wksis f,i lDIs ridhk Ndú;h

lDñkdYlj, fYaI l%shdldß;ajh ksid wiajkq .=Kd;aulNdjhg ydks isÿ ùu

² lmamdÿ lsÍu

² B<`. lkakfha Wiia m,odjla ,eîu fuka u .il Wi md,kh ksid wiajkq fk,Su

o myiq fõ'  ysre t<sh uekúka ,eîu ksid frda. wvq fõ'

² j.dj msßisÿ j ;eîfuka frda. m<sfndaO ydks wvq ù .=Kd;aul wiajkq ,efí'

² wiajkq wmf;a hdu wju lsÍu i|yd by; fmr wjia:d idOl l<ukdlrKh l< yels

Wml%u fhdackd lsÍug iiqkag wjia:dj ,nd fokak'

² iqÿiq j.d ìula f;aÍu" j.dfõ wruqKq wkqj iqÿiq fnda. m%fNao f;dard .ekSu" yd kshñ;

ld,hg j.d lghq;= isÿ lsÍu l< hq;= fõ'

² fnda. j.d lsÍu isÿ lrkqfha újD; lafIa;%hl o ke;skï wdrlaIl .Dyhl o hkak ms<sn|j

o wjOdkh fhduq l< hq;= h'  wdrlaIs; .Dy ;=< j.dfõ § wjYH ;;a;aj iemfhk ksid lDIs

foaY.=Ksl l,dmh ms<sn| .eg¨jla fkdfõ'  kuq;a ta i|yd iqÿiq m%fNao f;dard .; hq;= h'

² tla tla m%fNao i|yd ks¾foaYs; foaY.=Ksl idOlj, n,mEu wju jk fia j.d lsÍfuka

wiajkq ydksh wvq fõ'  ^Wod( wdrlaIs; .Dy ;=< j.d lsÍu&

m%fNao ks¾foaYs; l,dm ;=< j.d lsÍfuka Wiia .=Kd;aul wiajkq ,nd .; yels h'

Wod( l¾;fldf,dïnka úh<s l,dmfha jeùfuka Wiia .=Kd;aul wiajkq ,efn;;a f;;a

l,dmfha jeùfuka wfmalaIs; .=Kd;aulNdjh fkd,efí'

² .=Kd;aulNdjfhka by< frdamK øjH Ndú;fhka taldldÍ j.djla ,nd .; yels h'  túg

j.dj kv;a;= lsÍu myiq w;r fyd| wiajkq o ,nd .; yels h'

² lafIa;%fha fmr j.d l< fnda.h fyda lafIa;% b;sydih fidhd ne,Sfuka tys we;s úh yels

fmdaIl ;;a;aj" frda. m<sfndaO ms<sn| woyila we;s fõ'  túg tajd j<lajd .ekSfï mshjr

.; yels h'

² fnda.fha c, wjYH;dj iemsÍfï Wml%u wkq.ukh l< hq;= h'  fuys § msßisÿ" kshñ;

;;a;ajj,ska hq;= c,h fh§u jeo.;a h'  pH  w.h" ,jK;dj, fnda.fha wjYH;dj mßÈ ;sfí

oehs ie,ls,su;a úh hq;= h'  ¥Is; c,h" i;=kaf.a u,my iys; c,h fh§fuka je<lSu

c, ys`. ld,j, § jiqka fh§u u.ska mdxY= c,h wdrlaId lr .; hq;= h'

² mi mÍlaId lr wjYH fmdaIl ks¾foaYs;" fmdfydr ks¾foaYs; m%udKj,ska kshñ; ld,dka;rj,

§ fhÈh hq;= h'

² Ca wvq ùu ksid wkakdis f.äfha ueo ÿUqre mdg ùu isÿ fõ'  fï ksid Ca biakdjla f,i

fh§u l< yels h'

² wem,a i|yd Ca fh¥ miq wiajkq ld,h §¾> lr .; yels h'

² ridhksl fmdfydr yd ldnksl fmdfydr ñY% j fh§u

² lafIa;%fha frda. m<sfndaO ms<sn| j ksrka;r wjOdkh fhduq l< hq;= h'  frda. yd m<sfndaO

ÿgq ú.i bj;a l< hq;= h'

m<sfndaO kdYl fhdokafka kï ydks we;s ke;s iEu ;ekgu tajd fh§u

² lDñkdYl" È,Sr kdYl fhdok úg kshñ; ud;%dj yd fmr wiajkq ld,h ms<sn| j ie,ls,su;a

úh hq;= h'  jhsria frda. ÿgq ú.i lafIa;%fhka bj;a l< hq;= h'  yels ;dla ÿrg Ydl

ksiaidrl" iïm%odhsl l%u m%fhdackhg .ekSfuka mdßfNda.sl wdrlaIdj ;yjqre fõ'  ffcj

úoHd;aul l%u Ndú;h" weál=l=,ka jeks iajdNdúl i;=rka wdrlaId lsßu" M, wdjrKh

lsÍu jeks l%u u.ska M, wdrlaId l< hq;= h'  frda.j,g Tfrd;a;= fok m%fNao f;aÍu jvd;a

jeo.;a h'

² Tom Jac wU m%fNaofha M, wdjrKh ksid M,fha j¾Kh o ,efí'

² glh" fmrfudak W.=,a Ndú;h jeks l%u wkq.ukh

² j,a me< ksid ;r.ldß;ajh we;s ùu fya;=fjka wiajkq m%udKhg yd .=Kd;aulNdjhg ydks

we;s fõ'
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² w¾;dm,a jeks fnda.j, miaj,ska w, jeiSu isÿ fkdl< fyd;a fi,kska iE§u je<elaúh

yels h'

² j,a me< md,kh i|yd jiqka fh§u" msÿre" fldyqn;a" fmd,s;Ska Ndú;h

² lmamdÿj yd mqyqKq lsÍu u.ska .=Kd;aul M, ,efí'

² je,a fnda.j, f.ä mi u; .eàu ksid jk ydks je<elaùug tajd ueisj,g heùu"

Styrofoam wdOdrl ;eîu" ;lald,s .iaj,g wdOdrl iemhSu" mf;da, lr,aj, nr

t,a,Su u.ska weo nj ke;s lsÍu" iafg%dafnß j.dj, fmd,s;Ska we;sÍu" rUqgka" ñÈ

jeks nyqjd¾Isl fnda.j, lmamdÿj u.ska iEu w;a;lgu wdf,dalh ,eîu ksid B<`.

lkakj, wiajkq jeä ùu" M, ;=kS lsÍu u.ska b;sß jk f.äj, .=Kd;aulNdjh

jeä fõ'

² iEu wjia:djl § u j.d ìu msßisÿ j ;nd .ekSu u.ska ydks wju lr .; yels h'

uQ,sl joka (Key Words)$ixl,am (

² miq wiajkq ydksh - Post harvest losses

² fmr wiajkq idOl - Pre harvest factors

² l,a ;nd .; fkdyels - Perishables

² l,a ;nd .; yels - Durables

² fmdaIl W!k;d - Nutrients deficiencies

.=Kd;aul fhojqï (

² m<sfndaO ydks iys; M, lsysmhl kso¾Yl

² uQ,øjH W!k;d" m<sfndaO ydks ksid wiajkqj, we;s jQ ;;a;ajhka fmkajk kso¾Yl"

mska;+r fyda ùäfhda mg

² M, wdjrKh" lmamdÿj yd mqyqKq lsÍu u.ska .=Kd;aul wiajkq ,efnk nj fmkajk

ùäfhdamg

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² miq wiajkq ydksh ye¢kaùu

² fnda. wiajkqj, iajNdjh yd wiajkq kdia;sh

² fmr wiajkq idOl

² fmr wiajkq idOl l<ukdlrKh

² fmr wiajkq ydksh y÷kd .ekSu



71

ksmqK;d uÜgu 7'2 ( miq wiajkq ydksh isÿ jk wjia:d yd wdldrh wOHhkh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, ( ² miq wiajkq ydksh isÿ jk wjia:d yd wdldrh ifya;=l j meyeÈ,s lrhs'

² miq wiajkq ydks isÿ ùug fya;= meyeÈ,s lrhs'

² tla tla wjia:dj, úúO wiajkqj,g isÿ jk miq wiajkq ydks WodyrK

iys; j olajhs'

mdvï ie,iqu i|yd Wmfoia (

² m%foaYfha i;s fmd<la wjika jQ wjia:djla ms<sn| isysm;a lrjkak'  tys § wiajkq fldgia

úYd, f,i wmf;a f.dia we;s nj;a" fufia fï l%shdodufha ;j;a ia:dkj, § wiajkq wmf;a

hdï isÿ jk nj;a mjiñka mdvug msúfikak'

² wiajkq fk<k wjia:dfõ isg mdßfNda.slhd fj; <`.d jk f;la l%shdj,sfha § miq wiajkq

ydks isÿ jk wjia:d y÷kdf.k ta ta wjia:dj, § wiajkq ydks isÿ ùu i|yd fya;= fidhd

ne,Su i|yd .fõIKhg u. fmkajkak'

² ta weiqfrka my; lreKq biau;= jkfia idlÉPdjla fuyhjkak'

² i;s fmd<g fyda m%foaYfha t<j¿" m,;=re wf<ú y,lg f.dia ta ta ia:dkj, miq

wiajkq ydks wju lsÍug Tjqka f.k we;s mshjr ms<sn|j o ksÍlaIKhg Ndckh lrkak'

² miq wiajkq ydks y÷kd f.k tajdg fya;= fidhd .ekSug isiqka fufyhjkak'

miq wiajkq ydks isÿ jk wjia:d

wiajkq fk<Su

² kshñ; mßK; wjÈhg fmr fyda miq wiajkq fk<Su ksid wiajkq wmf;a hdu isÿ fõ'

² mßK; wjÈhg fmr wiajkq fk<Su ksid t<j¿" m,;=rej, nr" ,dlaIKsl j¾Kh"

iqj|" rih wvq ùu" îc fnd,a ùu" fïÍu isÿ fkdùu

² kshñ; mßK; wjÈhg miq wiajkq fk<Su ksid ;ka;=uh nj jeä ùu" OdkH fnda.j,

wiajkq lafIa;%fha u ye<S hdu" wiajkq lrf,a §u me< ùu

² wiajkq fk<k wjia:dj ;SrKh lrk o¾Yl ndysr yd wNHka;r jYfhka fldgia

folla hgf;a y÷kd .; yels nj fmkajd fokak'

² iQ¾hdf,dalh wêl úg wiajkq fk<Sfuka wiajkq ue,ùu isÿ fõ'  j¾Idj fyda msks

iys; úg wiajkqj, .nvd ld,h wvq fõ'

WmlrK yd fk<Sfï l%u

² wiajkq ìug leãu ksid ;e<Su" iSÍï" ;=jd, ùï ksid u;=msgg yd wNHka;rhg ydks

isÿ fõ'

² iqÿiq WmlrK Ndú; fkdlsÍu ksid Ydlh yd wiajekak hk folg u ydks isÿ

fõ'

wiajkq f;aÍu yd fY%aKs.; lsÍu

² levqKq" ;e¿Kq" frda.S" i;=ka wdydrhg .;a" bÿKq wd§ f,ig wiajkq f;dard bj;a

fkdl< fyd;a wiajkq ydks ùu jeä h'

² wmkhkh i|yd kï wmkhk iïu;j,g wkql+, úIalïNh" È." nr" mokï lrf.k

wiajkq f;aÍula l< hq;= h'  ke;fyd;a wmkhk fjf<|fmdf<a § tajd m%;slafIam ù

wd¾Ól mdvq isÿ fõ'

weisÍu

² weisÍfï § frda." m<sfndaO ydks we;s wiajkq fyd| fnda. wiajkq iu. ñY% ùfuka

fyd| tajdg ydks isÿ ùu

² fhda.H weiqreï Ndú; fkdlsÍu" weiqreïj, muK blaujd weisÍu ksid o wiajkq

ydks fõ'
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² tla weiqreul wiajkq lSmhla weisÍfuka o ydks isÿ fõ'

w¾;dm,a yd ;lald,s tlg weisÍfuka ;lald,s ;e<Su

² weiqreula fkdue;s úg ;e<Su" iSÍu" fmdä ùu

² weiqreu r¿ jQ úg wiajkq ydks ùu

Wod( ;lald,s" ,S fmÜáj, weisÍu

m%jdykh

² m%jdyk udOHhka ;=< isÿ úh yels ydks wju lr .ekSu i|yd my; oelafjk

l%fudamdhhka wkq.ukh l< yels nj fmkajd fokak'

1' m%jdyk udOH .ek ie,ls,su;a ùu

2' m%jdykh lrk m%udKh yd weiqreu .ek ie,ls,su;a ùu

² m%jdykh lrk jdykfha muK blaujd jd;dY%h fkd,efnk fia .nvd lsÍfuka

wiajkq ;e<Su yd ;eïîu

² jdykfha" wiajkq iys; fldgig wdjrKhla fkdue;s kï ±ä ysre t<shg yd j¾Idjg

ksrdjrKh ùu ksid wiajkq úkdY ùu

² jdykhg megùu" nEu m%fõYfuka f;dr j isÿ lsÍfuka wiajkq úkdY ùu

² jdyk wmÍlaIdldÍ j yd r¿ f,i meoùu

² m%jdykhg È.= fõ,djla .; ùu" ÿ¾j, ud¾. moaO;sh ksid wiajkq ydks fõ'

² m%jdykh lrk wiajkq u; ñksiqka ys| .ekSu yd fjk;a øjH megùu ksid ;e<Sï"

fmdä ùï isÿ ùu

² m%jdykh i|yd fhda.H weiqreïj, wiqrd fkd;sîu ksid o wiajkq ydks isÿ fõ'

.nvd lsÍu

² .nvdj, WIaK;ajh jeä ùu ksid Yajik fõ.h jeä ù ixÑ; wdydr wvq fõ'  túg

wiajkqj, nr wvq fõ'

² .nvd msßisÿ fkdùu ksid lDñ m<sfndaO ydks we;s ùu

² .nvd ksis mßÈ ilid ke;s úg wys;lr ld,.=K ;;a;aj ksid wiajkq wmf;a hdu

² .nvd lsÍfï § muK blaujd weiqreïj, .nvd lsÍfuka yd tl u; tl ;ekam;a

lsÍfuka hgu we;s wiajkq úkdY fõ'

² tl <`. .nvd fkdl< hq;= fnda. tlg .nvd lsÍfuka wiajkq úkdY fõ'

Wod( bÿKq m,;=re iu. m<d j¾. .nvd lsÍu u.ska m<d j¾. blaukska ly ùu isÿ

fõ'  ^t;s,Ska jdhqjg ksrdjrKh ùu ksid&

wf,úh

² wf,úh i|yd ;nd we;s ia:dkj, § ysre t<sh" ;o iq<`." ¥ú,s" ÿï wdÈhg ksrdjrKh

ksid fN!;sl ydks isÿ fõ'  tu.ska fmkqu" j¾Kh fjkia fõ'

² .nvd lr ;nd kej; m%fhdackhg .ekSfï § r¿ mßyrKh ksid ;e<Sï" leãï"

m¨ÿ ùï isÿ úh yels h'  fï ksid wiajkq l,a ;nd .ekSfï ld,h wvq h'  frda. lDó

ydksj,g md;% ùfï yelshdj jeä h'

² fjf<|fmd< wl%uj;a j wiajkq weisÍu fuka u ukd jd;dY%h fkd,efnk fia

weisÍfuka o" úúO fnda. wiajkq tl <`. fyda tlg weisÍfuka o wiajkq ydks isÿ fõ'

² mdßfNda.slhd wiajkq ñ, § .ekSug iQodkï ùfï §" f;rmSu" fi,ùu jeks l%shd ksid

o wiajkq ydks isÿ fõ'

uQ,sl joka (Key Words)(

² fY%aKs.; lsÍu - Grading

² f;aÍu - Sorting

² .nvd lsÍu - Storing

² mßyrKh - Handling

² ieliSu - Processing
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.=Kd;aul fhojqï(

² ydkshg ,la jQ fnda. wiajkq kso¾Yl lsysmhla

² lDIs fnda.j, wiajkq ydksfha m%udK oelafjk ixLHd f,aLk

² miq wiajkq ydksh isÿ jk úúO wjia:djka we;=<;a PdhdrEm" ùäfhda ;eá

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² miq wiajkq ydksh isÿ jk wjia:d i|yka lsÍu

² tla tla wjia:dj, § miq wiajkq ydks isÿ ùug fya;= oelaùu

² tla tla wjia:dj, úúO wiajkqj,g isÿ jk ydks úia;r lsÍu
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ksmqK;d uÜgu 7'3 ( miq wiajkq ydksh wju lsÍu i|yd WÑ; l%uúê ie,iqï lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, ( ² miq wiajkq ydksh wju lsÍu i|yd fhda.H l%uYs,am meyeÈ,s lrhs'

² fïÍfï o¾Yl weiqßka úúO fnda.j, wiajkq fk<k wjia:d y÷kd

.kshs'

mdvï ie,iqu i|yd Wmfoia (

² ydks isÿ jQ wiajkq ^;lald,s" mefmd,a" flfi,a& f.ä lSmhla mka;shg bÈßm;a lrkak'

fuu ydks y÷kd .ekSug isiqkag wjia:dj ,nd fokak'

² fufia úúO wjia:dj, § fnda. wiajkq úYd, m%udKhla úúO fya;= ksid Èkm;d

mßfNdackhg .; fkdyels fia wmf;a hk nj isiqka ±kqj;a lrkak'

² wdydr kdia;s ùu fuka u ñksidf.a W;aidyhka wmf;a hdu" f.dúfmd< fhojqï" Ôjk

jD;a;sh" wdfhdack" c,h jeks iSñ; iïm;a wmf;a hdula o fuys § isÿ jk nj isiqkag

oek .ekSug wjia:dj i,ikak'

² miq wiajkq ydksh wju lsÍu" wiajkq fk<Sfï isg u wdrïN l< hq;= l%shdoduhla nj

isiqkg ta;a;= .kajkak'

² wiajkq fk<Sfï isg mdßfNda.slhd olajd l%shdodufha tla tla wjia:dj, wiajkq ydks

wOHhkh lr tajd wvq lr .ekSug fhdod .; yels Wml%u fhdackd lsÍu i|yd isiqkag

wjia:dj ,nd fokak'

wiajkq ydks wju lsrSu

kshñ; mrsK; wjia:dfõ oS wiajkq fk<Su u.ska wiajkq ydks wju l< yels nj fmkajd

fokak'

² fuys § j.dfõ wruqK wmkhkh kï ksIamdok wmkhk m%ñ;Skag wkqj ;sìh hq;= h'

Wod( wkakdis 10] ly ùu isÿ jk úg wiajkq fk<Su iqÿiq h'

kuq;a tys § wmkhkh ks¾foaY jqj o úfoaY  .ekqïlrejkaf.a ks¾foaYh

wkqj ly ùfï m%;sY;h fjkia úh yels h'

² ta ksid ks¾foaYs; mßK; o¾Yl wkqj wiajkq fk<k wjia:dj ;SrKh fõ'

² wiajkq fk<Sfï § mßK; o¾Yl wkqj ̂ maturity index& wiajkq fk<Su ms<sn| j

wjOdkh fhduq l< hq;= h'

² m,;=re yd t<j¿j, mßK;Ndjh ks¾Kh lsÍfï § ueksh yels fuka u ueksh

fkdyels idOl we;s nj isiqka oekqj;a lrkak'

² ueksh yels idOl my; mßÈ nj idlÉPd lrkak'

² fN!;sl idOl

² úYsIag .=re;ajh

² nr

² È.

² uDÿ fyda oeä nj

² fmd;af;a meyeh

² ridhksl idOl

² ì%laia w.h

² wï, m%udKh$pH w.h

² f;,a m%udKh

² ldhsl úoHd;aul

² Yajik fõ.h

² ksIamdokh jk t;s,Ska m%udKh
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fïjd tla tla fnda.h wkqj fjkia fõ'

² wiajkq lSmhl mßK; o¾Yl mÍlaId lsÍu i|yd my; l%shdldrlu isÿ lsÍug

isiqkg u. fmkajkak'

² l%shdldrlu

² wU" flfi,a" .ia,nq ^wju jYfhka tlu fïreKq wjia:dfõ we;s f.ä ;=klaj;a

f;dard .kak'&

Wod( wU - meiqKq fld< meye;s f.ä 3

flfi,a - 50] la jQ ly meye f.ä 3

.ia,nq - 100] ly jQ ^bÿKq& f.ä 3

² ,nd .;a wiajkqj, j¾Kh" iqj| fmd;af;a meyeh" uofha meyeh" u;=msg ,laIK

^jhkh& mÍlaId lr tajd igyka lr.kak'

Wod(

       meiqKq fld< mdg         50] ly jQ            100] bÿKq

     wU  .ia,nq flfi,a   wU  .ia,nq flfi,a   wU  .ia,nq flfi,a

fN!;sl fmd;af;a meyeh

iqj|

j¾Kh

jhkh

uofha meyeh

ridhksl ì%laia w.h

wï, m%udKh

pH w.h

² meyeh mÍlaId lsÍug ukai,a j¾K igyk fhdod .kS'

² imhd we;s mßudK o¾Yl j.=j iu`. ii|kak'

² wmkhkfha § .ekqïlrejkaf.a mßudK o¾Yl j.=j,g wkqj by; mßudK wjia:d

ks¾Kh l< hq;= h'  wka;¾cd,h u.ska fujeks úúO mßudK o¾Yl j.= ms<sn| j

fidhd n,kak'

² tla tla m,;=re ldKavh i|yd wkqudmk ;=kla l< hq;= ksid mka;sh lKavdhï

;=klg fjka lr wkqudmk ;=k fjk fjk u isÿ lrkak'

² ksheÈ ,nd .ekSu ^wU" .ia,nq&

È. ;Sre lmd fmd;a; bj;a lrkak'

² l=vd fldgiaj,g lmd .kak'

² miqj ñY% lrkak'

² ñY% lr ,nd.;a hqI ì%laia w.h ̂ T.S.S.& fiùu i|yd fuu wjia:dfõ

§ fhdod .kak' ̂ ke;skï wdi%e; c,h fh§u ksid ;kql úh yels h'&

² bka miq 10 g ,nd .; th wdi%e; c,h ñ',S' 40 la fhdod weUÍu ̂ blend& isÿ

lrkak'

² uia,ska$u,amSia$ishqï fmrkhlska fmrd .kak'

² fuu idïm,fhka fldgila f.k pH  w.h ukskak'

² wï, m%udKh uekSu i|yd wkqudmkhla isÿ lrkak'  ta i|yd ødjKfhka

ñ',S' 5 la ,nd .kak'

² 0'1N NaOH iu. wkqudmkh lrkak'  o¾Ylh - *Sfkdma;,ska

² j¾K fjkia ùu

ly mdg - <d frdai mdg
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² wjidkfha uq¿ wï, m%udKh .Kkh lrkak ^mg&

² fuu l%shdldrlu wjidkfha §

² hand firmness tester, Refractometer Plant muncell colour chart jeks WmlrK

Ndú;fhka mdGdxl .ekSfï yelshdj isiqkag ;sìh hq;= h'

² ,nd .kakd ksÍlaIK weiqßka mßK; o¾Yl ms<sn| woyia m%ldY lsÍfï

yelshdj ;sìh hq;= h'

² by; ks¾Kdhl mokï lr f.k mßK; wjia:dfõ wiajkq fk<Sfï

l=i,;dj ,nd ;sìh hq;=hs'

² wkqudmkh isÿ lsÍfï yiqre l=i,;d yd .Kkh lsÍfï l=i,;dj ;sìh

hq;= h'

wiajkq fk<k fj,dj

kshñ; mßK; wjia:djg m;a jQ m,;=re" t<j¿" m<d j¾. yd w, wdÈfhys

wiajkq fk<Sug jvd iqÿiq Wfoa ld,h hs'  Wfoa ld,fha wiajkq fk<Sfuka

wdhq ld,h È.= lr .; yels h'

² t<j¿ wiajekak fk<Sug jvd;a iqÿiq Wfoa msks ys÷k miq h'  fld<

t<j¿j, wiajkq Wfoa jrefõ fk<Su jvd iqÿiq h'  WoEik idfmalaI

wd¾ø;dj jeä yd WIaK;ajh wvq ksid bj;a jk c, m%udKh wvq h'

jeä l,la ;nd .; yels h'

² wU" Wfoa levQ úg lsß jEiaiSu jeä h'  jvd  iqÿiq fm'j' 10'00 isg m'j'

3'00 w;r leãu h'

² wU lsß ksid jk ms,siaiSï wiajkq nd, lrhs'  me`.sß j¾.j, wiajkq

Wfoa jrefõ fk<Sfuka msg fmd;af;a we;s ff;, .%kaÓ f;rmS jdIamYS,S

øjH msg;g meñfKa'  fïjd u.ska fmd;af;a ms,siaiSï we;s fõ'

² w;ska wiajkq fk<Sfuka ydksfhka f;dr Wiia ;;a;ajfha wiajkq ,nd

.; yels h'  w;ska fk<k úg ksjerÈ mßK; wjia:dj f;dard .ekSug

yels ksid wiajkq f;aÍula o fõ'  tkï wiajkq mßyrKh jk jdr .Kk

o wvq fõ'  túg ydksh o wvq fõ'

² Wi .iaj, yefok m,;=re fk<Su i|yd úfYaIs; WmlrK Ndú; lsÍfuka

hdka;%sl ydks wju fõ'

² wU wiajkq fk<k úg kgqfõ by< fl<jßka lmd fjka lsÍfuka

jEiafik lsß m%udKh wju lr .; yels h'

² wiajkq fk<Su i|yd uqjy;a" msßisÿ WmlrK Ndú;fhka wiajkq ydks

wju lr .; yels h'

² tfia u fk<k ,o wiajkq ìug fkdod l+vhlg /ia lsÍfuka frda.

ldrl mdxY= È,Sr yd nelaàßhdj,ska wdrlaId lr .; yels h'  wiajkq

fk<k w;r u tajd ;ekam;a lsÍu i|yd weiqreï Ndú; l< yels h'  j.d

ìfï § wiajkq fk<Sfï § ldâfndaâ fmÜá" ma,diaála nd,aÈ Ndú; l<

yels h'

² wiajekak iys; fnda. iys; n÷ka lsis úgl mi iu. .eàu je<elaúh

hq;= h'

wiajkq ieliSu

wiajkq fk<d .;a miq lafIa;%fha f.dv .eiSu fjkqjg fijK we;s ia:dkhl

fyda ;Ügqjla u; ;=kS lr fl<ska u n÷kaj,g weisÍfuka lafIa;% ;dmh

(Field heat) wvq lr .; yels h'
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² ù iy fjk;a OdkH j¾. iu. ñY% ù we;s .,a je,s bj;a lsÍu i|yd

i,a,vh o" wmøjH bj;a lsÍu i|yd l=,a, o Ndú; l< yels h'

² fk<d .;a wiajkq msßisÿ c,fhka fia§u" uereKq m;% fldgia" uq,a fldgia

bj;a lsÍu" frda. m<sfndaO ydks jQ fldgia bj;a lsÍu

² mefmd,a wU jeks m,;=rej,g je,f|k weka;%elafkdaia yd kgq w. l=Kq

ùu md,khg WKq c, m%;sldrh isÿ lsÍu

² weka;%elaiafkdla frda.h iys; t<j¿$m,;=re wkaùlaIfhka n,d th

PDA udOHfha j.d lr frda. rys; fnda.hg y÷kajd §u

² w¾;dm,a w,j, we;s mia bj;a lsÍug msßisÿ c,fhka fia§u

² úI îc úkdY lsÍu i|yd laf,daÍka Èhr Ndú;h

² flfi,aj, lafIa;% ;dmh iy lsßj,ska jk ydksh wju lsÍu i|yd wvq

WIaK;ajhla iys; we,ï ñY% c,fhys .s,ajd ;eîu

² w," Ækq wiajkq moï lsÍu u.ska jeä l,la ;nd .; yels h'  moï

lsÍfï l=áj, .nvd lr WKqiqï jd; Odrd heùu

² fk<k ,o wiajkq lafIa;%fha fyda weiqreï ksjdij, ;eìh hq;= h'

ke;fyd;a wiajkq ydks isÿ fõ'

wiajkq f;aÍu"  fY%aKs .; lsÍu u.ska wiajkq ydks wju lsÍu

² kshñ; nr" yevh" meyeh yd jhkh fjkia ùu wkqj j¾. lsÍfuka

by< ñ,la ,nd .; yels h'

² frda. m<sfndaO ydks jQ wiajkq bj;a lsÍfuka frda. me;sÍu je<elaùu

² bÿKq iy meiqKq m,;=re fjk fjk u .nvd lsÍu u.ska m,;=re blaukska

b§u j<lajd .; yels h'

l%uj;a j weisßu

² weisÍu u.ska wiajkq ndysr idOl iu. .eàu wju ùu

² m%jdykfha § .nvdfõ § ydks ùu je<elaùu

² jdIamYS,S øjH bj;a ùu wju ùu

² ma,diaála n÷ka" ;eá" oe,a wdjrK" Cushion partitions m;a;r" Rðf*daï

(Styrafoam)" lvodis ;Sre weiqreï i|yd fhdod .; yels fõ' fï u.ska

wiajkq ydksh wju lr .; yels h'

² tlu fnda.h jqj o úúO fïrE wjia:djka fjk fjku weisÍu u.ska

fjf<|du myiq lrk w;r fnda. tl jru wkjYH f,i b§u wju lr

.; yels h'

.nvd lsÍfï § wiajkq ydks wju lsÍu

² .nvd lrk fnda.fha wjYH;dj u; WIaK;ajh yd wd¾ø;dj md,kh

² t<j¿" m,;=re jeä wd¾ø;djla yd wvq WIaK;ajhla hgf;a jeä ld,hla

.nvd lr .nd .; yels h'

² ukd jd;dY%hl .nvd lsÍu

² wvq WIaK;ajfha iy jeä wd¾ø;djl .nvd lsÍu u.ska ^YS; ldurj,&

² c,h bj;a ùu wvq h'

² miq wiajkq frda. me;sÍu wvq h'

² t;s,Ska u.ska jk ydks wvq h'  ^b§u md,kh &

² by< Yajik YS>%;djla iys; t<j¿ yd m,;=re —YS;oduh˜ ;=< ksis f,i

yeisrùfuka b;d myiqfjka ydks wju lr .; yels nj idlÉPd lrkak'

² OdkH yd udI fnda. .nvd lrk úg wiajkq úh<d iqÿiq weiqreïj,

wiqrd .nvd l< hq;= h'
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² .nvdj wdrlaIs; j ilid ;sìh hq;= h'

² .nvd l< wiajkq myiqfjka mßyrKh lsÍu i|yd fõÈld ilid

;sìh hq;= h'

² lDñ m<sfndaO md,kh l< hq;= h'

m%jdykh

² jd;dY%h ukdj ,efnk fia weisÍu yd m%jdykh

² fnda. iys; weiqreï tal f¾Çh f,i jdykfha .nvd lsÍu u.ska ueo

fldgfia ;ekam;a lr we;s weiqreï yryd jdhq Odrd .uka

lsÍu u.ska ueo fldgfia we;s úh yels WKqiqï ;;a;ajhka u`. yeÍu

u.ska fnda.j, wdhq ld,h §¾> l< yels h'

² ysre t<sfhka yd j¾Idfjka wdrlaId ùu

² megùu yd nEu m%fõYfuka yd l%uj;a j isÿ lsÍu

² jdykh iqug j meoùu yd blaukska m%jdykh

wf,úh

² wdjrKh l< fjf<| ie,la ;=< wf,ú lsÍu

² fnda. wiajkq fjka fjka j weisÍu

² ukd jd;dY%h isák fia weisÍu

² m%fõYfuka mßyrKh

² .nvd myiqlï" YS; .nvd myiqlï iemhSu

² wf,ú ief,ys § o m,;=re iy t<j¿ fjka j o bÿKq m,;=re iy

meiqKq m,;=re fjka j  m%o¾Ykh lsÍu u.ska o fnda.j, ;;a;ajh

wdrlaId lr .; yels h'

uQ,sl joka (Key Words)(

² mßK; o¾Yl  - Maturity Index

² wka; Wmßu j fkdjk - Non climatric

.=Kd;aul fhojqï(

² imhd we;s mßK; o¾Yl j.=j - flfi,a" wkakdis

² Brix meter/ Refracto meter

² pH ógrh

² firmness uekSfï WmlrKh

² wkqudmk ìhqfrÜgqj 50ml

² msfmÜgq 5ml

² o¾Ylh oeóug droppers

² wkqudmk ma,dial=

² iqÿ ghs,a iqÿ lvodishla

² msyshla

² lmk ,E,a,la ̂ cutting board&

² mqkS,hla

² ridhksl øjH

² 0.1N NaOH

² msfkdama;,ska o¾Ylh
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we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² miq wiajkq ydksh wju lsÍfï wjYH;dj

² wiajkq fk<Sfï § jk ydks wju lsÍu

² wiajkq ieliSfï § yd weisÍfï § ydks wju lsÍu

² .nvd lsÍu" m%jdykh yd wf,úfha § ydks wju lsÍu
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ksmqK;dj 8 # wdydr weiqreï lsÍu iy wdydr f,an,a lsÍu i|yd ksjeros l%u wkq.ukh

lrhs'

ksmqK;d uÜgu 8'1 # wdydr weiqreï lsÍfï yd Bg wod< úfYaI ;;a;aj .fõIKh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² wdydr weiqreïlrKh y÷kajd tys wruqKq i|yka lrhs'

² wdydr weiqreï øjH kï lr tajdfha ,laIK úia;r lrhs'

² wdydr weiqreïlrKfha wruqKq iu. weiqreï øjHj, ,laIK .<mhs'

² weiqreïj, úúO;ajh úuid n,hs'

² úfYaIs; ;;a;aj hgf;a wdydr weiqreï lsÍfï l%uYs,am yd tys jeo.;alu

úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia(

² wdydr weiqreïlrKfha wjYH;dj u;= jk mßÈ iqÿiq m%fõYhla fhdod .kak'

² weiqreïlrKh l=ula oehs hkak isiq idlÉPdjla ;=<ska u;= lr .kak'

—weiqreïlrKh hkq hï ksIamdokhla th ksIamdokh l< wjia:dfõ isg mßfNdackh

lrk wjia:dj f;la úoHdj" l,dj yd ;dlaIKh u; mokï j tys .=Kd;aul nj wdrlaId

jk mßÈ" wdl¾IkSh f,i wjYH f;dr;=re imhñka wju msßjehlska yeisrùug Wmldr

jk l%uhls'˜

² wdydr weiqreïlrKfha wruqKq isiqkaf.ka úuikak'  tys § my; oelafjk wruqKq u;= lr

.kak'

² wdydr ksIamdokh jk wjia:dfõ isg mßfNdackh lrk wjia:dj olajd tys .=Kd;aul

nj /l .ekSu

² miq wiajkq ydksh wju lsÍu

² Ndú;fha myiqj u.ska mdßfNda.slhdf.a ld,h b;sß lsÍu

² wdrlaIl wdjrKhla fia l%shd lsÍu

² wdydrfha laIqø mßirh;a ndysr mßirh;a w;r øjH yqjudre ùug ndOlhla fia l%shd

lsÍu

² w;HjYH f;dr;=re bÈßm;a lsÍu i|yd ikaksfõok udOHhla fia l%shd lsÍu

² fjf<| m%pdrlhla fia l%shd lsÍu

² ;r.ldÍ fjf<|fmdf<a mdßfNda.slhd wdl¾IKh lr .ekSu

² nyd¨ula fia l%shd lsÍu

Wod( øjHuh fyda wxY=uh wdydr øjH i|yd

² tallhla f,i f.dkq lsÍu u.ska fnod yeÍu myiq lsÍu

² m%jdykh" .nvd lsÍu i|yd wjYH myiqj ie,iSu

² mßyrKh iy kej; mßyrKh i|yd myiqlï iemhSu

² mßfNdackh myiq lsÍu yd ñ, § .kakd m%udKh fhdackd lsÍu

Wod( mdßfNdacH melÜgqj ^portion pack& u.ska

² mdßfNda.sl wjYH;d yd reÑl;ajh wkqj úúO m%udKj,ska yd yevhkag ilia lsÍu

u.ska fjf<|fmd< wjYH;d bgq lsÍu

² iemhqï oduh úYajdikSh f,i fõ.j;a lsÍu

² mßirhg" ksIamdolhdg iy mdßfNda.slhdg ys;lr ùu

² weiqreïlrKh i|yd fhdod .efkk øjH imhd tajd ,ehsia;= .; lsÍug isiqkag iydh

jkak

² idïm%odhsl weiqreï øjH
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² ,S iy iajdNdúl øjH

² ma,diaála j¾.

² lvodis iy fndaâ

² ùÿre

² f,day

² frÈ jeks øjH

² ñY% weiqreï

² weiqreïlrKh i|yd Ndú;fha § by; øjH i;= ,laIK iy tajdfha jdis iy wjdis isiqka

iu. idlÉPd lrkak' tys § my; i|yka lreKq flfrys wjOdkh fhduq lrkak'

² imhd .ekSfï myiqj iy úhou

² wdrlaIdj ,nd Èh yelafla ljr idOlj,ska o hk j. ^Barrier protection&

² ksIamdok l%shdj,sfha § iy iemhqï odufha § uqyqK §ug isÿ jk ;;a;ajj,g Tfrd;a;=

§fï yelshdj

² yeisrùfï iy mßyrKfha myiqj

² ksIamdokfha § iy ksIaldYkfha § mßirhg we;s jk n,mEu

² wdydrh iu. m%;sl%shd lsÍfï fyda wdydrh iu. weiqreï udOH ñY% ùfï yelshdj

² kej; Ndú;hg fyda m%;spl%SlrKhg we;s yelshdj

² fN!;sl yevh mj;ajd .ekSfï yelshdj

² úksúo fmfkkiq¿ Ndjh fyda tfia fkdue;s ùu

² by; idlÉPd l< weiqreï øjH fhdod .ksñka ksmojd we;s weiqreï j¾. isiqkaf.ka

úuikak'

W!k mQrKh i|yd my; WodyrK fhdod .kak'

Wod #- ² fnda;,a iy fcda.= ^Bottle & Jar&

² lEka iy áka

² fmÜá" fmá;s iy fl% aÜ ^Boxes, Cartons & Cates&

² ner,a ^Barrels&

² ljr" nE.a iy u¨ ^Pouches, Bags & Sacks&

² áhqn" fldamam iy fjk;a úis;=re wdldr

² ñY% wdldr ^fmÜáh ;=< nyd¨ u,a,&

² mßyrKfha myiqj i|yd m%Odk weiqreï øjH iu. fhdod .efkk wu;r weiqreï øjH

^Ancillaries& fudkjd oehs isiqkaf.ka úuikak'

Wod# rn¾ má" f,an,a" ma,diaála wdf,ams; lïì" kQ,a mg, jeks

² ÔjdKqyß; ;;a;aj hgf;a weiqreï lsÍu ms<sn| my; lreKq idlÉPd lrkak'

² ÔjdKqyß; weiqreï f,i áka" ùÿre fnda;,a" ÔjdKqyrKh lsÍug iqÿiq fmÜá ^Aseptic

Carton&" nyq wdia;r ljr fï i|yd fhdod .kakd nj

² ÔjdKqyrKh i|yd ridhksl l%u" ;dmh fyda úlsrK Ndú; l< yels nj

² ÔjdKqyrKh l%u follg isÿ lrk nj

1' ksIamdokh weiqreï lsÍfuka miqj tljr ksIAmdokh iy weiqreu ÔjdKqyrKh lsÍu

11' weiqreï lsÍug fmr ksIamdokh iy weiqreu hk fldgia fol fjk fjk u

ÔjdKqyrKh lsÍu

² Ndú; lrk ;dlaIKsl l%uh wkqj mQ¾K ÔjdKqyrKh iy meiapÍlrKh hk l%u

foflka tlla Ndú; lrk nj

² ÔjdKqyß; weiqreï iS,a lsÍu b;du jeo.;a jk w;r th mßmQ¾K ù ^Hermatic Seal&

;sìh hq;= nj

² tfia u weiqreï udOH o jdhq yqjudrejg fukau wdf,dalhg by< m%;sfrdaë;djlska hqla;

úh hq;= nj
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² ßla;l weiqreïlrKh ^Vacuum Packaging&

zz ksIamdokh wvx.= weiqreu ;=< we;s jdhq ish,a, bj;a lr iS,a lsÍuZZ ßla;l weiqreïlrKh

jk nj úia;r lrñka WodyrK f,i fjf<|fmd< ksIamdokh isiqkaf.ka úuikak'

² ßla;l weiqreïlrKfha § ie,ls,su;a úh hq;= lreKq isiqkaf.ka úuikak'  tys § my;

lreKq u;= lr .kak'

² jdhq ixirKhg iïmQ¾K m%;sfrdaê udOHla f;dard .ekSu

² iS,a lsÍu mßmQ¾K ùu

² wdydr j¾. i|yd fuu l%uh Ndú;fha jeo.;alu u;= lr .kak'

² wdydrfha wdhq ld,h ^Self life& jeä nj

² laIqø Ôù l%shdldÍ;ajh wvd< ùu

² Y=oaO mßudj ^Net volume& wvq ùu u.ska .nvd lsÍfï § iy m%jdykfha § wu;r jdis

w;a ùu

² kùklD; wNHka;r jdhq mßir hgf;a weiqreï lsÍu ^Modified atmosphere packaging&

² weiqreu ;=< we;s jdhq wkqmd;h ksIamdokfha wdhq ld,h jeä jk wdldrhg ilia lsÍu

fuys § isÿ jk nj meyeÈ,s lrkak'

² fuys § my; lreKq idlÉPd lrkak'

² isr jQ jdhqj wdrlaId lr .ekSu i|yd jdhq yqjudrejg m%;sfrdaë weiqreï udOH f;dard

.ekSu'

² tfia mqrjk  jdhqj laIqø Ôùkaf.ka iy wmøjHj,ska f;dr ùu

² mqrjk jdhq mdßudj ms<sn| ie,ls,su;a fõ

² fuu l%uh Ndú; lr we;s wjia:d i|yd WodyrK iy fjkia lr we;s ;;a;aj idlÉPd

lrkak'

² lsßmsá - N
2
 jeks wl%Sh jdhq msrùu

² uia" ud¿ - O
2
 m%;sY;h wvq lsÍu

² lcq" rglcq - O
2
 bj;a lsÍu

uQ,sl joka (Key Words)(

² wdydr weiqreïlrKh - Food Packaging

² ÔjdKqyß; weiqreu - Aceptic packaging

² ßla;l weiqreu - Vacuume Packaging

² kùklD; wNHka;r mßir ;;a;aj hgf;a weisÍu - Modifed atmosphere packaging

.=Kd;aul fhojqï

² úúO weiqreï j¾. ^idïm%odhsl weiqreï øjH" kQ;k weiqreï øjH&

² wu;r weiqreï øjH ^rn¾ má" kQ,a wd§&

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² wdydr weiqreïlrKh ye¢kaùu

² wdydr weiqreï øjH kï lsÍu

² wdydr weiqreï øjHj, ,laIK úia;r lsÍu

² wdydr weiqreïlrKfha wruqKq meyeÈ,s lsÍu

² weiqreï lsÍfï l%u Ys,am úia;r lsÍu
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ksmqK;d uÜgu 8'2 # wdydr f,an,a lsÍfï mdßfNda.sl jeo.;alu ms<sn| j úuid n,hs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² wdydr f,an,a lsÍu y÷kajd tys wruqKq úia;r lrhs'

² mdßfNda.sl weiqreï f,an,hl wvx.= úh hq;= lreKq meyeÈ,s lrhs'

² f,an,fha oelsh yels bß fla;dxlh (Bar Code),  fmdaIKSh

wka;¾.;h oelaùu (Nutritional labelling) ms<sn| meyeÈ,s lrhs'

² m%jdyk weiqreï i|yd Ndú; jk ixfla; kï lrhs'

mdvï ie,iqu i|yd Wmfoia(

² mdßfNda.sl weiqreï f,an,alrKfha jeo.;alu u;= jk wdldrfha m%fõYhla ,nd .kak'

² f,an,alrKh ms<sn|j isiqkaf.ka úuikak'

zzmdßfNda.slhl=g hï wdydr ksIamdokhla iïnkaO ksjeros f;dr;=re weiqreu yryd iemhSu

wdydr f,an,alrKhZZ f,i y÷kajhs'

² f,an,alrKfha wruqK idlÉPd lrkak' tys oS my; i|yka lreKq u;= lr .kak'

² mdßfNda.slhdg hï wdydrhl iqÿiq kqiqÿiq nj" jákdlu wdosh w.h lsÍug myiqlï

iemhSu'

² hï ksIamdokhla ;j;a ksIamdokhla iu. ikaikaokh lsÍug wjia:dj ,nd oSu'

² ksIamdolhd by; wruqKq flfrys n|jd ;nd .ekSu'

² fmdaIK .=Kh" mßyrKh l< hq;= wdldrh .nvd lsÍfï oS ie,ls,su;a úh hq;=

lreKq jeks o;a; iemhSu'

² lsßmsá weiqreula" m,;=re îu fnda;,hl f,an,hla" fpdl,Ü weiqreula" áka l< ud¿

weiqreul f,an,hla isiqkag imhd mdßfNda.sl f,an,hl wka;¾.; úh hq;= uQ,sl f;dr;=re

.fõIKhg isiqka fhduq lrkak'

² wjYH wjia:dj, oS 1980 wxl 26 ork wdydr mk;g wh;a f,an,a lsÍfï iy m%pdrKh

lsÍfï ksfhda. yd 2005-2010 .eiÜ m;%h iyhg .kak'

² tys oS my; i|yka f;dr;=re wkdjrKh lr .ekSug isiqkag iydh jkak'

² ksIamdokfha fmdÿ kduh •    wvx.= øjH - wjfrdayK ms<sfj<g

² ksIamdokfha fj<| kduh •    Wmßu is,a,r ñ,

² ksIamdolhdf.a ku iy ,smskh •    l,a ;nd .ekSfï øjH we;s ke;s nj

² ,shdmosxÑ wxlh •    ksIamdos; oskh yd l,a bl=;a ùfï oskh

² Y=oaO nr fyda mßudj •    ldKav wxlh ^Batch No&

² m%jdyk weiqreul f,an,hl wvx.= ixfla; yd jeo.;a f;dr;=re isiqkaf.ka úuikak'

² wdydrhl fmdaIKSh wka;¾.; ^Nutritional Labelling& f,an,a .; lsÍfï jeo.;alu idlÉPd

lrkak' tys oS my; i|yka lreKq ms<sn| wjOdkh fhduq lrkak'

² tlu j¾.fha wdydrj,ska by< fmdaIK .=Khla iys; wdydrh f;dard .ekSfï oS

² ;uqkaf.a fi!LHhg .e<fmk fmdaIl wvx.= wdydr f;dard .ekSfï oS"

Wod # fl|s iys; wdydrhla ùu

   fïo rys; wdydrhla ùu

² wdydrhl fmdaIK w.h ms<sn| oekqu wvq wh i|yd wdydr f;dard .ekSu myiq ùu

² isref¾ nr md,kh lsÍfï oS

² imhd we;s wiqreïj, f,an,hl oelsh yels bß fla;dxlh ^Bar Code& mss<sn| idlÉPd

lsÍug my; lreKq Wmfhda.S lr .kak'

² bß fla;dxlh hkq kùk bf,lafg%daksl ;dlaIKsl Ndú; lsÍfuka f;d. md,kh"

fjf<|du" .nvd md,kh" is,a,r fjf<|du wdosfha oS fhdod .efkk bf,lafg%daksl

WmlrK iu. weiqreu iïnkaO flfrk fla;dxlhla nj



84

² fuys  we;s bß fla;dxlh yryd mß.Kl .; lr we;s o;a; .nvdj yd iïnkaO

ùug bß fla;dxl lshùfï WmlrK we;s nj ^;Sre fla; lshjkh&

² fuys we;s bßj, ilia ùu ^úfYaIfhka bßj, m<, iy wka;rj, m<,& wkqj

f;dr;=re .nvd lr we;s nj

² bß fla;dxl yryd o;a; l<ukdlrKh l< yels w;r tu.ska úúO ;SrK" ;Skaÿ

yd Wmfoia ,nd.; yels nj'

Wod#  bß fla;dxlh lshùfuka mdßfNda.slhd f.úh hq;= uqo, igyka jk w;r

   uqo,a f.jq miq tu NdKavh úlsKS we;s nj;a .nvdfõ b;sß j we;s m%udKh;a

  weKjqï l< hq;= m%udKh;a ksjeros j wod< mqoa.,hka fj; f;dr;=re ,nd oSu

² bß fla;dxl l%uhg f,an,fha ksIamdokh ms<sn| jeo.;a f;dr;=re wvx.= jk  nj

Wod#  ksIamdokh l< rg" ksIamdolhd ms<sn| f;dr;=re" ñ,

² f,an,alrKh u.ska ksIamdolhdg ,efnk m%fhdack iy mdßfNda.slhdg ,efnk m%fhdack

ms<sn| j isiqkaf.ka úuikak'

² ilia l< mdßfNda.sl ksIamdokhla i|yd f,an,hla ks¾udKh lsÍug isiqka fhduq lrkak'

uQ,sl joka (Key Words)(

² wdydr weiqreï f,an,a lsÍu - Food Packaging Labelling

² bß fla;dxl lshùu - Bar Code Reading

.=Kd;aul fhojqï

² lsßmsá weiqreula ̂ f,an,a lrk ,o&" m,;=re îu fnda;,hl f,an,hla" fpdl,Ü weiqreula"

áka ud¿ weiqreul f,an,hla

² 1980 wxl 26 ork wdydr mk;g wh;a f,an,a lsÍfï iy m%pdrh lsÍfï ksfhda. 2005 yd

2010 .eiÜ m;%j, msgm;a

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn| j ie,ls,su;a jkak'

² wdydr f,an,a lsÍu ye|skaùu

² wdydr f,an,a lsÍfï wruqKq úia;r lsÍu

² mdßfNda.sl weiqreï f,an,hl wvx.= úh hq;= lreKq oelaùu

² m%jdyk weiqreul we;s f,an,hl wvx.= úh hq;= lreKq oelaùu

² wdydrhl fmdaIKSh wka;¾.;h f,an,fha wvx.= lsÍfï jeo.;alu úia;r lsÍu

² f,an,hl wvx.= bß fla;dxlfha jeo.;alu úia;r lsÍu

² f,an,alrKh u.ska ksIamdolhdg iy mdßfNda.slhdg w;a jk jdis úia;r lsÍu
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ksmqK;dj 9 # wdydr ksIamdokhla i|yd wjYH wuq øjH wkqmd; ks¾Kh lsÍfï

l%u Ys,am wOHhkh lrhs ^̂̂̂̂Food Formulation&'&'&'&'&'

ksmqK;d uÜgu 9'1 # wdydr ksIamdokhl fjf<|fmd< b,a¨u y÷kd .kshs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # ² wdydr ksIamdokhl fjf<|fmd< b,ä u fiùfï l%uh meyeos,s

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² wdydr ksIamdokhla iïnkaO j mj;sk fjf<|fmd< b,a¨u ksrEmKh jk f,i

Ndú; l< yels bf.kqï wdOdrlhla mka;shg bosßm;a lrñka mdvug m%fõY

jkak'

² hï ksIamdokhla wdrïN lsÍug fmr fjf<|fmd< b,a¨u fidhd ne,Su w;HjYH

lghq;a;la nj isiqka iu. idlÉPd lrkak'

² ksIamdokhla iïnkaOfhka mj;sk fjf<|fmd< b,a¨u fidhd ne,sh yels úúO

l%u ms<sn| j isiq fhdackd úuikak' fuys oS my; i|yka ksoiqka o Wmfhda.S lr

.kak'

² iïuqL idlÉPdjla meje;aùu

² m%Yakdj,shla bosßm;a lr ms<s;=re ,nd .ekSu

² m%Yakdj,shla iu. ksIamdokfha ksheosh fkdñf,a bosßm;a lsÍu

² oekqj;a lsÍu i|yd úúO udOHh Ndú;fhka mQ¾j fjf<| m%pdrKhla isÿ lsÍu

² oekg ckms%h uÜgfï mj;sk fjf<|fmdf<a mj;sk ksIamdokhl .=Kdx.

^bkaøsh f.dapr ,laIK" weiqreïlrK øjH" weiqrefuys wvx.= o;a;" igyka

o;a;& fidhd ne,Su

² oekg fjf<|fmdf<ys fkdmj;sk ksIamdokhla kï tys mej;sh hq;= .=Kdx.

ms<sn| wjOdkh fhduq lsÍu ms<sn| j isiqka iu`. idlÉPd lrkak'

² kj ksIamdokhl fjf<|fmd< b,a¨u fidhd ne,Sug jvd;a iqÿiq l%uhla f,i

m%Yakdj,shla bosßm;a lsÍu

^tys oS weuqKqu 9'1'1 ys oS we;s wdo¾Y m%Yakdj,sh bf.kqï wdOdrlhla f,i

m%fhdackhg .kak'&

² m%Yakdj,sh ieliSfï § b,lal mdßfNda.sl ldKavh ̂ <ore" <ud" ;reK" jeäysá

wd§& ljqrekao hkak y÷kd .; hq;= nj o ksIamdokfha wruqKg wkqj ia;%S" mqreI

wd§ f,i ;j ÿrg;a úia;drKh l< yels nj o wjOdrKh lrkak'

² tfia u kj ksIamdokh bÈßm;a lsÍfï wruqKqj,g wod< j m%Yakdj,sh ilia

l< hq;= nj o isiqkag meyeÈ,s lrkak'

² ilik ,o m%Yakdj,sh mdie,a m%cdjg bosßm;a lr Tjqkaf.a woyia ,nd .ekSug

isiqka fhduq lrjkak'

² m%Yakdj,sh weiqfrka ,nd .;a o;a; úYaf,aIKhg isiqka fhduq lrkak'

fuys oS f;dard .;a tla tla ks¾Kdhlhka i|yd ukdm iy fjkia fhdackd

bosßm;a l< ixLHdfõ m%;sY; w.hka .Kkh lrkak' ta weiqfrka jeä m%;sY;hla

wkqj ksIamdokfha ;sìh hq;= .=Kdx. ms<sn| j f;dr;=re we;=<;a jd¾;djla

ieliSug isiqkag Wmfoia fokak'
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² ta ;=<ska fjf<|fmd< b,a¨ug iß,k mßos ksIamdokhla isÿ lrk wdldrh

wkdjrKh lr .ekSug isiqkag iydh jkak'

uQ,sl joka (Key Words)(

² m%Yakdj,s - Questionnaire

² fjf<|fmd< iólaIK - Market Servey

² fjf<|fmd< b,a¨u - Market Demand

.=Kd;aul fhojqï(

² m%Yakdj,sh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

² ksIamdokhl fjf<|fmd< b,a¨u fidhd ne,Sug wjYH m%Yakdj,sh ieliSu

² m%cdj fj; m%Yakdj,sh bosßm;a lsÍu

² m%Yakdj,sh wkqidrfhka ,nd .;a o;a; úYaf,aIKh lsÍu

² fjf<|fmd< b,a¨u mj;sk ksIamdok y÷kd .ekSu

² jd¾;dj ieliSu
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weuqKqu 9'1'1

<uqka i|yd ksIamdokh flfrk .=Kd;aul ìialÜ j¾.hl ;sìh hq;= ,laIK ks¾Kh

lsÍu'

ku # oskh #

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' úÿyf,a ffcj moaO;s ;dlaIKfõoh úIh wOHhkh

lrk isiqka úiska <uqka i|yd .=Kd;aul ìialÜ j¾.hla fjf<|fmd<g bosßm;a

lsÍug ie,iqï lr we;' tys ;sìh hq;= .=Kdx. ms<sn| j Tfí woyia iy kj fhdackd

bosßm;a lsÍug ldreKsl jkak'

1'  ksIamdokh ieliSfï oS Ndú; jk m%Odk ix>glhla jk ;sß`.= msáj,g wu;r j

ri iy fmdaIKsh w.h by< kexùu i|yd Tn jvd;a ukdm foaYSh wuq øjH i|yka

lrkak' ^lsysmhla jqj o i|yka l<  yels h'&

wdydruh øjH    ukdmh

uqx msá

fidahd msá

iy,a msá

l=rlalka msá

;,

fjk;a ^ku i|yka lrkak'&

2' ksIamdokh i|yd iqÿiq kula fhdackd lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

3' ksIamdokfha meyeh ms<sn| Tfí woyia olajkak'

meyeh   ukdmh

rkajka ÿUqre

iafg%dafnß

fpdl,Ü

4' tu ksIamdokfha yevh fln÷ úh hq;= o@

yevh ukdmh

rjqï

y;/ia

os.á

ueo isÿrla iys;

u;=msg isÿre lsysmhla iys;

fjkia ^iajNdjh i|yka lrkak'&
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5' meleÜgqfõ yevh ms<sn| j Tfí woyia olajkak'

yevh ukdmh

rjqï

y;/ia

fjk;a ^i|yka lrkak&

6' fuu úiaflda;=j ;ks ;ksj fyda ìialÜ fol ne.ska iekaâúÉ lr we;s ksIamdokhla

f,i ñ, oS .ekSug Tn leu;s o@

;ks ìialÜ tlla f,i

iekaâúÉ lr we;s tlla f,i

7' iekaâúÉ lrk l%uhg Tn jvd;a leu;s kï ta i|yd fhdod .; yels ñY%Kh f,i

jvd;a leu;s rildrlh fhdackd lrkak'

rildrlh     ukdmh

jeks,d

fpdl,Ü

m,;=re ri ^iafg%dafnß$wem,a$wkakdis&

Öia ri

fjk;a ^ku i|yka lrkak&

8' ìialÜj, rih ms<sn| Tfí woyia olajkak'

rih    ukdmh

meKs ri

lß ri

Öia ri

fiajß ri

fjk;a ^i|yka lrkak&

9' tla úiaflda;=jl úIalïNh f,i Tn fhdackd lrkafka l=uk w.hka o@

úIAlïNh  cm   ukdmh

2

3

5

7

fjk;a ^i|yka lrkak&



89

10' meleÜgqjl nr m%udKh i|yd jvd;a iqÿiq jkafka my; i|yka l=ula o@

nr    ukdmh

50    g

100  g

250  g

500  g

11' fuu ksIamdokh ms<sn| Tnf.a woyia yd fhdackd bosßm;a lrkak'
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ksmqK;d uÜgu 9'2 # wuq øjH wkqmd; ks¾Kh lsßfï uQ,O¾u wOHhkh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² wdydr ksIamdokhla i|yd wjYH wuq øjH wkqmd; ks¾Kh

lsÍu i|yd ffoksl fmdaIK wjYH;d igyka ^Recommended

Daily Allowance - RDA& fmd aIK j. =j ^Food Composition Table&

Ndú;fha jeo.;alu meyeos,s lrhs'

² wuq øjH m%udKhka ks¾Kh lsÍfï l%u Ys,am úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ffoksl fmdaIK wjYH;d igyk iy fmdaIK j.=fj ys Wmqgd .eksï lsysmhla

mka;shg bosßm;a lrñka mdvug m%fõY ^weuqKqu 9'2'1(a)& jkak'

² wdydr ksIamdokhl oS fhdod .kakd wuq øjH f;dard .eksfï oS my; i|yka lreKq

ms<sn| j ie,ls,su;a úh hq;= nj isiqkag wjOdrKh lrkak'

² wuqøjHj, wvx.= fmdaIK ;;a;ajhka

² tys iajNdjh iy .=Kdx.

² iq,N nj fyda myiqfjka ,nd .; yels nj

² Ndú;hg myiq nj

² ñ, wvq nj

² ksIamdokhla i|yd wjYH wuqøjH wkqmd; ks¾Kh lsÍfï oS ie,lsh hq;= lreKq

idlÉPdjg ,la lrkak'

² mdßfNda.slhkaf.a jhia ldKav ^<ore" <ud" ;reK" jeäysá&

² ia;%S$mqreI Ndjh

² .¾NsKS ldka;djka

² lsß fok ujqjreka wdÈh

² ffoksl fmdaIK wjYH;d j.=j mßYS,kh lrñka by; tla tla ldKavhka i|yd

wjYH ffoksl fmdaIK wjYH;d fidhd ne,Sug isiqka fhduq lrkak'

² m%Odk wdydr fõ,la ie,iqï lsÍfï oS ffoksl fmdaIK wjYH;d igyk mßYS,kh

lsÍu w;HjYH jk nj isiqkag wjfndAO lr .ekSug wjYH u. fmkaùu lrkak'

² ìialÜ jeks wu;r wdydr ksIamdokhl oS by; j.=j ms<sn| ie,ls,su;a ùu

w;HjYH fkdjk nj idlÉPd lrkak' ^.=Kd;aul wdydr ksIamdokhla i|yd

wuqøjH f;aÍfï oS tys we;s fmdaIK w.hka ms<sn| wjfndaOhla ,nd .ekSu i|yd

fmdaIK j.=j ^weuqKQu 9'2'1(b)& mßYS,kh l< hq;=nj YsIHhd w;aoelSfuka oek

.; hq;= h'

² fï wkqj fuu ksmqK;d uÜgfï oS ieliSug fhdacs; wdydr j¾.fhys ^Wod(

fmdaIHodhS ìialÜ yd Enrich hard dough biscuit & .%Eï 100 l wvx.= fmdaIK

w.hka ms<sn| fidhd ne,Sug isiqkag wjYH iyh ,nd fokak'

² by; wdydrh ieliSu i|yd iqÿiq wuqøjH f;aÍug isiqka fhduq lrkak' fuys oS

wjYH m%Odk wuqøjH jk ;sß`.= msá iy Tn m%foaYfha nyq, j yuq jk OdkH$rks,

jeks wuqøjH fhdod .ksñka kj ksmehqï w;ayod ne,Sug isiqkg bv m%ia;d i,ikak'

² >k fuda,S ìialÜ ^Hard dough biscuits& iEoSu i|yd my; i|yka wuqøjH we;=<;a

ld¾h mßY%hla iQodkï lrkak'  ^weuqKqu 9'2'2& fuys § fjk;a ksIamdokhla jqj

o l< yels h'
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² .=rejrhdf.a u`. fmkaùu hgf;a isiqka wod< ld¾hfha ksr; lrjkak'  tys § iEu

isiqfjl=f.a u il%Sh odhl;ajh flfrys wjOdkh fhduq lrkak'

wuqøjH

² ;sß`.= msá iy fjk;a msá j¾. ² fïoh rys; lsßmsá

² iSks ² fílska mjqv¾

² udcßka ² jeks,d

² .a¨fldaia isrma ² c,h

² fuys oS 100] ;sß`.= msá muKla wvx.= ksIAmdokhla o ;sß`.= msá 75] iy iy,a msá

fyda fjk;a msá j¾.hla 25] la jYfhka wvx.= ksIamdokhla o w;ayod ne,Sug

ldKavdhï ls%hdldrlï ie,iqï l< yelsh'

² ksIamdokh w;ayod ne,Sfï oS my; ix>gl m%udKhka Ndú; l< yels h'

;sß`.= msá 100] wvx.= >k fuda,S úiaflda;= i|yd

² ;sß`.= msá - lsf,da .%Eï 1

² iSks - .%Eï 200

² udcßka - .%Eï 180

² .a¨fldaia isrma - .%Eï 50

² fïoh rys; lsßmsá - .%Eï 25

² fílska mjqv¾ - .%Eï 25

² jeks,d - .%Eï 25

² c,h - ñ,s ,Sg¾ 250 ̂ fuu m%udKh msáj, iajNdjh

wkqj fjkia úh yels h'

;sß`.= msá 75] iy iy,a $ fjk;a msá 25] ñY%Khla fhÿ >kfuda,S úiaflda;=

i|yd wjYH ix>gl m%udKhka jkqfha

² ;sß`.= msá - .%Eï 750 ²    fjk;a msá  - .%Eï 250

wksl=;a wuq øjH ix>gl by; i|yka m%udKj,skau Ndú; lrkak'

>k fuda,sh iys; úiaflda;= ksIamdokfha .e,Sfï igyk

iSks ¬ udcßka ¬ ¨Kq ¬ .a¨fldaia isrma"  tl;= lr ñY%Kh l%Sï lsÍu
^fuys oS ñY%Kfha we;s ly meyeh" l%Sï meyeh jk ;=re ñY% lsÍu l< hq;= h'&

jeks,d tl;= lr ñY% lsÍu

msá ¬ fílska mjqv¾ ¬ lsßmsá ish,a, tl;= lr ñY% lsÍu

;j ÿrg;a ñY% lsÍu

c,h tl;= lrñka msá fuda,sh wkd .ekSu

;=kS lsÍu

yev lmd .ekSu

;eá u; weisÍu
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kshñ; WIaK;ajhg r;a lr .kakd ,o fílß Wÿkl mq¿iaid .ekSu
^Wÿfka WIaK;ajh 180-200 0c w;r úh hq;= w;r ld,h ñkska;= 10-15 muK fõ'

ie'hq' # ìialÜ m%udKh tajd wiqrd we;s l%uh iy ìialÜj, >klu wkqj

mq¿iaid .ekSfï ld,h fjkia úh yels h'&

ldur WIaK;ajhg isis,a lsÍu

weiqreï lsÍu iy f,an,a lsÍu

wjika ksIamdokh

uQ,sl joka (Key Words)(

² fmdaIK ix>gl - Nutritive Component

² fmdaIK w.h - Nutritive Value

.=Kd;aul fhojqï(

² ñY%K hka; %hl a ^Electric Bakery/Dough Mixer&

² u, fkdnef|k jdfka fyda f*dañld mDIaGhla iys; fïihla

² bf,lafg%dksl ;rdoshla

² wuqøjHj, nr lsrd .ekSug iy ñY%Kh ilid .ekSug WÑ; ma,diaála n÷ka iy

l=vd ye|s'

² ,Sg¾ 1 la Odß;dj we;s ma,diaála ñkqï irdj

² ffoksl fmdaIK wjYH;d igyk iy fmdaIK j.=j

² fuda,sh ;=kS lsÍfï WmlrKhla ^Rolling Pin&

² úúO yeve;s ìialÜ wÉpq

² Wÿka ;eá iy fílß Wÿkla

² ;djld,slj ìialÜ .nvd lr ;nd .ekSu i|yd jdhqfrdaOl n÷ka ̂ bkaøsh f.dapr

mßlaIKh i|yd&

² ìialÜ weisÍu i|yd iqÿiq weiqreï øjH

² fmd,s t;s,ska" fmd,s fm%dms,ska iy khsf,daka LDP we¨ñkshï ia;rhla iys;

oaú;aj ia;r weiqreï øjH

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq ms<sn|j ie,ls,su;a jkak'

² m%Odk wdydr fõ,la ieliSfï oS wjYH fmdaIl m%udK ks¾Kh lsÍu i|yd ffoksl

fmdaIK wjYH;d igyk iy fmdAIK j.=j Ndú;fhka iy ìialÜ jeks wu;r

wdydrhla ksIamdofkha oS fmdaIK j.=j Ndú;fha we;s jeo.;a lu meyeos,s lsÍu'

² wdydr ksIAmdokhla i|yd iqÿiq wuqøjH f;aÍu

² ksjeros mshjr wkq.ukh lrñka ksIamdokh ieliSu
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weuqKqu 9'2'1

Y%S ,dxlslhska i|yd ks¾foaYs; ffoksl fmdaIl wjYH;d igyk

wdydr j¾. lsysmhl fmdaIl ix>gl m%;sY; ^.%Eï 100 l&
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ksmqK;d uÜgu 9'3 # wdydrhl bkaøSh f.dapr;dj we.hSfï  ^Sensory Evaluation& l%u

Ys,am úuid n,hs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² bkaøSh f.dapr;dj y÷kajd bkaøSh f.dapr ,laIK kï lrhs'

² bkaøSh f.dapr;dj we.hSfï l%uYs,am i|yka lrhs

² o;a; úYaf,aIKh wkqj wdydrhl bkaøsh f.dapr;dj w.hhs'

mdvï ie,iqu i|yd Wmfoia (

² kj wdydr ksIamdokhla fjf<|fmd<g bÈßm;a lsÍug fmr bkaøsh f.apr;dj

we.hSug,la lsÍfï wjYH;dj u;= jk mßÈ iqÿiq m%fõYhla fhdod .kak'

² bkaøsh f.dapr;dj ^Sesnory& hkq l=ula o hkak my; lreKq mokï lr .ksñka

idlÉPdjg ,la lrkak'

ñksidf.a mxfÉkaøshka wdY%fhka ,nd .kakd ixfõok Wmfhda.S lr .ksñka

wdydrhl wvx.= .=Kdx. iy tys iajNdjh ms<sn| ks.ukj,g t<öfï l%ufõoh

fõ'

² my; oelafjk rEmigyk o Wmfhda.S lr .ksñka bkaoSh f.dapr;dj uekSug

Wmfhda.S lr.kakd ,laIK ms<sn|j isiq oekqu úuikak'

² fmkqu ^Apperance&

² rih iy iajdoh ^Taste & flavour&

² .kaOh ^Odour&

² jhkh ^Texture / Touch& hk ,laIK idlÉPdjg n÷ka lrkak'

² my; lreKq mokï lr .ksñka  wdydr ksIamdokhl bkaøSh f.dapr;dj we.hSfï

jeo.;alu idlÉPd lrkak'
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² wdydrhl mj;sk bkaøSh f.dapr ,laIK u.ska tys .=Kdx. iy tys iajNdjh

y÷kd .ekSug

² wdydr j¾. lsysmhl we;s bkaøSh f.dapr ,laIK u.ska tys .=Kdx. iei|Sug

² wdydrfha ;;a;ajh" wdydrfha jeä oshqKq lsÍug wjYH .=Kdx. y÷kd .ekSug

² tu wdydrh ksIamdokhg iqÿiq$kqiqÿiq nj ;SrKhg

² wjYH;djg wkql+,j wdydrhla ksIAmdokh fõo hkak ks.ukhg'

² wdydr ksIamdok wdh;khl bkaøSh f.dapr;dj we.hSfï mßlaIKh Ndú; jk

wjia:djka ms<sn| isiq wjOdkh fhduq lrkak'

² kj ksIamdokhla ieliSfï oS iy jeä oshqKq lsßfï oS ^Product Improvement&

² tys  ;;a;ajhka md,kfha oS ^Quality Control&

² .nvd lr ;eîfï ld,h ks¾Kh lr .ekSfï oS ^Storage Studies&

² ksIAmdokfha l%shdj,sh jeä oshqKq lr .ekSfï oS ^Proccess Development&

² wdydr ksIAmdok wdh;khka ys bkaøSh f.dapr;dj we.hSu i|yd mqyqKq lrk ,o

lKavhdula ^Sensory Panel& isáh hq;= nj wjOdrKh lrkak' my; lreKq weiqfrka

tu lKAvdhu f;dard .ekSfï oS wjOdkhg ,la úh hq;= lreKq ms<sn| isiqka iu`.

idlÉPd lrkak'

² wju jYfhka mqoa.,hska 12 la j;a isàu

² Tjqkaf.a wdydrhla i|yd we;s ixfõoS;dj by< uÜgul mej;Su

² ÿïmdkhg iy nq,;a úg Ndú; fkdlrkakl= ùu

² úvdm;a j$l=i.skafka fyda wikSm ;;a;ajfhka isák wjia:djla fkdùu

² bkaøSh f.dapr;dj we.hSu i|yd fhdod .kakd mßlaIdKd.drhl ;sìh hq;= ,laIK

^Sensory Environment& wkdjrKhg bv m%ia;d i,ikak'

² Yío iy úúO .kaOhkaf.ka f;dr ia:dkhla ùu

² tla tla mqoa.,hdg fjka lrk ,o ia:dkhla ;sîu ^Individual Booth&

² tu mßirfha WIaK;ajh 18- 21 
o
C muK ùu

² mßirfha wd¾ø;dj 40] muK ùu

² wjYH WmlrK iy wdydr idïm, ksis mßos iQodkï lr ;sîu

fuys oS wl%uj;a ms<sfj<g wxl 3 la iys; fkdïur ^wxl 3la iys;& fhÿ

n÷kaj, wdydr nyd we;'

² Ndú; lrk bkaøSh f.dapr mßlaIKj,g wkql+, j o;a; igyka m;%sld ;sîu

bkaøSh f.dapr;dj uekSu i|yd iQodkï l< mßlaIKd.drhla
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bkaøSh f.dapr;dj uekSfï mßlaIK i|yd wjYH NdKAv" WmlrK iy

wdydr ksheos bosßm;a lrk whqre

² bkaøSh f.dapr;dj we.hSu i|yd Ndú; lrk mßlaIK wdldr folla we;s nj

idlÉPd lrkak'

1' wdydr øjH i|yd mdßfNda.slhdf.a leue;a;$wlue;a; ;SrKh lrk mÍlaIK

Wod( Preference, Acceptance-Hedonic tests

2' bkaøSh f.dapr mÍlaIK isÿ lrk mqoa.,hdf.a ^Panelist& bkaøSh f.dapr;dj

wkqj ksIAmdokfha .=Kdx.j, we;s fjkialï ;SrKh lrk mÍlaIK

Wod# difference, Ranking for intensity, Sooring for intensity-Descriptive analysis tests

² ñka Hedonic wdldrfha mßlaIK wdydr ksIamdokfha oS jvd;a jeo.;a jk nj

wjOdrKh lrkak'

fuys oS wdydr idïm, mßlaIdjg ,la lsÍug wjia:dj i,id oS ;u jeäu ukdmh

m%ldY lsÍug bv i,ihs'

² my; oelafjk wdlD;sh wkqj ^weuqKqu 9'3'1& ieliq o;a; ,nd .ekSfï m;%sldj

mqrjd ,nd .;a o;a;hkaf.a tla tla bkaøsh f.dapr ,laIK i|yd we;s idudkH

w.hka fiùu u.ska jvd;a fhda.H bkaøSh f.dapr ,laIK wvx.= ksheosh ms<sn|

woyia m%ldY lsÍug u`. fmkajkak'

uQ,sl joka (Key Words)(

² bkaøsh f.dapr;drj - Sensory

² bkaøsh f.dapr we.hSu - Censory Evaluation

² bkaøsh f.dapr mßirh - Censory Environment
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.=Kd;aul fhojqï(

² wdydr ksheos

² c, n÷ka

² wdydr ;nd mÍCIK i|yd bosßm;a lsÍug wjYH l=vd Ndck

² jd¾;d ieliSug wjYH foa'

² mEkla $ mekai,la

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq ms<sn|j ie,ls,su;a jkak'

² bkaøSh f.dapr;dj ye|skaùu'

² bkaøSh f.dapr ,laIK úia;r lsÍu'

² bkaøSh f.dapr;dj we.hSfï l%u Ys,am úia;r lsÍu'

² wdydrhl bkaøSh f.dapr;dj we.hSu'

weuqKqu 9'3'1

o;a; we;=<;a lsÍfï m;%sldfõ wdlD;sh

ku # oskh # fõ,dj #

idok ,o ìialÜ j¾. foflys idïm, Tng imhd we;' tajdfha bkaøSh f.dapr

,laIK i,ld n,d ta i|yd Tnf.a we;s leue;a; $ wlue;a; wxl Ndú; lr

olajkak'

b;d fyd|hs - 7

fyd|hs - 6

;rula fyd|hs - 5

uOHia:hs - 4

;rula wleu;shs - 3

wleu;shs - 2

b;d wleu;shs - 1

   ksheos wxlh                 wdydrfha we;s .=Kdx.

rih       meyeh     jhkh

212

110

325

fjk;a fhdackd #

'''''''''''''''''''''''''''''''''''''''''''

     w;aik



98

ksmqK;d uÜgu 9'4 # ieliq wdydrhl wvx.= ix>gl m%udKhka ks¾Kh lsÍfï l%u úê

úuid n,hs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² wdydrhl ix>gl m%udKhka ks¾Kh lsÍfï l%u bosßm;a lrhs'

² wdydrhl wvx.= f;;ukh mÍlaIKd;aul j fidhd n,hs'

mdvï ie,iqu i|yd Wmfoia (

² wdydrhla fjf<|fmd<g bÈßm;a lsÍug fmr tys wvx.= fmdaIK ixhq;sh ks¾Kh

lsÍu o w;HjYH idOlhla nj isiqkag ta;a;= .kajkak'  tys § my; ksoiqka o

Wmfhda.S lr .kak'

² wdydrhla ridhksl j úYaf,aIKh lr ne,Su ;=<ska tys ixhq;sh ms<sn|

wjfndaOhla ,nd .; yels nj iy tu.ska wdydrfhys wvx.= fmdaIK ix>gl

m%udKd;aul j fiúh yels nj

² ;j o ksIamdokh l< wdydr Y%S ,xld m%ñ;shg wkql+, oehs fidhd ne,sh yels

nj

² wdydrfha wvx.= jk fm%daàk m%udKh ks¾Kh lsÍu i|yd my; oelafjk mÍlaIK

fhdod .; yels nj myod fokak'  fuys § mÍlaIKh isÿ lrk wdldrh idlÉPd

lsÍu wjYH fkdfõ'

² l%uh - fuu`.ska wdydrfha we;s ish¨u khsg%cka wefudakshd njg m;a lr th

;kql HCl iu`. wkqudmkh lsÍfuka khsg%cka m%udKh fidhd .kS'

tu w.h" fmdÿ ix.`Klhla u.ska .=K lsÍfuka wdydrfha wvx.= jk

fm%daàka m%udKh .Kkh lrhs'

² j¾K nkaOk l%uh

² mßudñ;sl l%uh

² wdydrfha fïoh wvx.= jk nj iQvdka III  mÍlaIKh u.ska m%udKd;aul j isÿ l<

yels nj o fïo m%udKh Soxhelt Extraction l%uh u.ska m%udKd;aul j .Kkh l<

yels nj o ldfndayhsfâ%Ü m%udKh ks¾Kh lsÍu i|yd Lane & Eynon l%uh Ndú;

l< yels nj fmkajd fokak'  ^fuu l%uhka isÿ lrk wdldrh ms<sn| j idlÉPd

lsÍu wkjYHhs'&

² ldfndayhsfâ%g m%udKh my; oelafjk iQ;%h Ndú;fhka .Kkh l< yels nj

isiqkag meyeÈ,s lrkak'

ldfndayhsfâ%Ü m%;sY;h } 100 - ^fm%daàk ] + úgñka ] + Lksc ] + fl¢ ] +

     fïo ] + c,h ]&

² my; oelafjk lreKq weiqfrka wdydrfha f;;ukh yd tys jeo.;alu ms<sn| j

isiqka iu`. idlÉPd lrkak'

² f;;ukh hkq wdydrhl wvx.= m%Odk ix>glh jk nj

² th wdydrhl fmkqu" jHqyh iy tys .=Kd;aulNdjh flfrys n,mdk nj

² wdydrh ;=< we;s c,h ^f;;ukh& tys laIqø cSùkaf.a l%shdldÍ;ajh" tkaihsu

jeä l%shd iy wfkl=;a ridhksl l%shdj,ska isÿ ùu i|yd fya;= jk nj

² fï wkqj wdydrhl wvx.= c, m%;sY;h wdydr krlaùu i|yd n,mdk nj

² wdydrhla ;=< we;s c,h wdldr ;=klg wvx.= jk nj' tkï wdydr ix>gl
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osh ù we;s udOH f,i we;s ksoyia c,h ^Free Water&" wdydr ix>glj,g

tla ia;rhla f,i ne÷Kq c,h ^Absorbed Water& iy ridhksl f,i wdydr

ix>glj,g ne÷Kq c,h ^Bound Water&

² fuhska myiqfjka bj;a jk c,h jkqfha ksoyia c,h th laIQø cSù l%shdldß;ajh

i|yd o n,mdk nj

² jdIamSlrKh fyda úh<Su u.ska tu c,h myiqfjka bj;a l< yels nj iy

tu.ska wdydrhl wvx.= c, m%;sY;h uek.; yels nj

² c, il%Sh;dj u.ska laIqø cSùkaf.a l%shdldÍ;ajh i|yd ,nd .; yels c,

m%udKh uek .; yels nj idlÉPd lrkak'

² wdydrhl wvx.= c, m%;sY;h fiùu i|yd my; mÍlaIKh o Wmfhda.S lr .kak'

tys § iEu isiqfjl=f.a u il%Sh odhl;ajh flfrys wjOdkh fhduq lrkak'

Wÿka ;=< úh<Sfï l%uh (Oven drying Method)

² wdydr ksheosfha wdrïNl nr ksjeros j lsrd .kak ̂ f;;a nr& - fï i|yd m<uq j

ysia n÷fka nr uek .ekSu wjYH fõ'

² nr lsrd .;a jydu 105o
C l WIaK;ajfha we;s Wÿkla ;=< meh 5 la ;nkak'

² msg;g .;a ksheosh fvisflagrhla ;=< ;nd isis,a lrkak'

² fuh meh Nd.hl ld,dka;rj,ska kej; kej; isÿ lr ksYaÑ; nrla ,efnk ;=re

úh<Su isÿ lrkak'

² úh<Sfuka miqj n÷fka iy ksheosfha nr lsrd .kak'

ksheos ysia n÷fka n÷k ¬ wdydr  wdydr ksheosfha úh<Sfuka miq úh<Sfuka miq ksheosfha

 wxl  nr ^.%Eï&  ksheosfha f;;a f;;a nr ^.%Eï&   n÷fka iy    ksheosfha nr     wvq jQ

    nr ^.%Eï&            ksheosfha nr    ^.%Eï& nr

                ^.%Eï&

   A

   B

   C

   D

f;;ukh } wdydr ksheosfha wvq jQ nr « 100

   ^m%;sY;hla f,i& ksheosfha f;;a nr

A, B, C iy D hk ksheos ish,af,ys u f;;uk m%udKhka m%;sY;hka f,i f.k

idudkH w.h ^Average& ,nd .kak'

² wdydrhl wvx.= c, m%udKh b;d flá fõ,djla ;=< uek .ekSu i|yd f;;ukh

uksk WmlrK jk wfOdarla; f;;uk udkh ^Infared Moisture Balance& fhdod

.; yels nj isiqkag fmkajd fokak'

² wdydrhl wvx.= j we;s c, m%udKh ̂ Free water& th ;nd we;s wjg jdhq f.da,fha

wka;¾.; c, m%udKh ̂ Relative Humidity in the air& iu. iu;=,s; jk nj;a th

iu;=,s; idfmalaI wd¾ø;dj ^Equilibrium Relative Humidity - ERH& hkqfjka

ye|skafjk nj;a idlÉPd lrkak'

² wdydrhl wvx.= c, il%Sh;dj ̂ aw& iy tys iu;=,s; idfmalaI wd¾ø;dj w;r we;s

iïnkaO;dj my; oela fõ'

^iu;=,s; idfmalaI wd¾ø;dj hkq" wdydrh ;nd we;s jdhq f.da,fha wvx.= wd¾ø;djg

idfmalAI j wdydrfha wvx.= c, m%udKh fõ'&
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c, il%Sh;dj ^aw& =   iu;=,s; idfmalaI wd¾ø;dj (ERH)

                  100

² msßisÿ c,fha ERH w.h 100] ls'

² msßisÿ c,fha c, il%sh;d w.h 1 la o" ix;Dma; ̈ Kq ødjKfha w.h 0'755 la o fõ'

² wdydrhla ksIAmdokh i|yd weiqreï øjH f;aÍfï oS;a weiqreu ks¾udKh lsßfï

oS;a" wdydr weiqreï lsßfï oS;a ERH w.hka ms<sn| ie,ls,su;a úh hq;= nj idlÉPdjg

,la lrkak' weiqreï øjH f;;ukhg mdr.uH fkdúh hq;= nj;a ke;fyd;a

wdydrh u.ska f;;ukh Wrd .ekSu fyda wdydrfha f;;ukh bj;a ùu isÿ ù

blauKska wdydrh krla jk nj;a wjOdrKh lrkak'

² wdydrhl c, il%Sh;dj Rcqj u uek .ekSu i|yd c, il%Sh;d udkh (Water

activity meter) kï WmlrKh Ndú; l< yels nj fmkajd fokak' fuu WmlrKh

weiqfrka wdydr idïm, lsysmh c, il%Sh;d w.hka uekSug isiqka fhduq lrkak'

² ;jo kejqï ;;a;ajfha mj;sk t<j¿ iy m,;=rej,  aw w.h 0'99 muK jk

nj;a th laIqø cSùkaf.a j¾Okhg b;du;a iqÿiq w.hla nj;a wjOdrKh lrkak'

úh,Su" idkaø ¨Kq$iSks øjdKhl nyd ;eîu u.ska wdydrfha aw w.h my;

fy<Sug yels nj;a isiq woyia ;=<ska u;= lr .kak'

uQ,sl joka (Key Words)(

² wdydr wuqøjH wkqmd; - Food Formulation

² c, il%sh;dj - Water Activity

.=Kd;aul fhojqï(

² Wÿk" fmá% oSis" veks w~q

² nr lsÍu i|yd WmlrKhla Analitycal Balance

² l=vd jxf.ähla iy fuda,a .ila ^Motor & Pestle&

² wfOdarla; f;;ukh uekSfï WmlrKh (IR moisture balance)

² c, il%Sh;d udkh (Water activity meter)

² fvisflagrhla

² l=vd ma,diaála Ndck iy ye|s

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys oS my; i|yka lreKq ms<sn|j ie,ls,su;a jkak'

² wdydrhl fmdaIH mod¾: m%udKh ks¾Kh lsßfï jeo.;alu úia;r lsÍu

² f;;uk m%udKh ks¾Kh lsÍu

² wdydrhl c, il%Sh;djfha jeo.;alu meyeos,s lsÍu
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ksmqK;d uÜgu 9'5 # wdydrhl wdhq ld,h ^Shelf life& ks¾Kh lsÍfï l%u ms<sn| wOHkh

lrhs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² wdydrhl wdhq ld,h y÷kajhs'

² wdhq ld,h ks¾Kh l< yels l%u úia;r lrhs'

² ilik ,o wdydrfha wdhq ld,h ks¾Kh lsßfï mÍlaIKh

l%shd;aul lrhs'

mdvï ie,iqu i|yd Wmfoia(

² l,a bl=;a jQ ksIamdos; wdydrhl iajNdjh mka;shg bosßm;a lrñka mdvug m%fõY

jkak'

² wdydrhl wdhq ld,h hkq l=ula o hkak isiq woyia ;=<ska u;= lr .kak'

² wdydrhla ksIamdokh l< fudfydf;a isg tys iajNdjh fkdfjkia j .=Kd;aul

j iy Wiia ;;a;ajfhka hq;= j mj;ajd .; yels Wmßu ld, iSudj wdhq ld,h

nj

² wdydrhl wdhq ld,h ks¾Kh lsÍfï we;s jeo.;alu wjfndaO lr .; yels mßos

idlÉPdjla fufyhjkak' ta i|yd my; lreKq Wmfhda.S lr .kak'

² wdydr ksIamdok l¾udka;fha oshqKqj;a iu.u f,dalh mqrd wdydr fnod yeÍu

isÿ jk neúka mdßfNda.slhd olajd wdydrh .uka lsÍfï oS tys ;;a;ajh iy

kejqï nj wdrlaId lr .ekSug;a wdydrhl wdhq ld,h ks¾Kh lsÍu jeo.;a

jk nj

² wdydr ieliSfï oS ta i|yd Ndú; lrk weiqreï øjH f;dard .eksfï oS iy

weiqreïlrKfha oS l,a ;nd .ekSfï yelshdj ms<sn| j jeä wjOdkhla fhduq

l< hq;= nj

² wdydrhl wdhq ld,h oS¾> lr .ekSu i|yd tu wdydrh .nvd lr we;s ;;a;ajhka

wdydrfha wvx.= f;;uk m%udKh yd wfkl=;a øjHhka iy weiqreïlrKh o

jeo.;a jk nj idlÉPdjg n÷ka lrkak'

² wdydrhl wdhq ld,h mßlaId lsÍu i|yd fhdod .; yels my; oelafjk l%u

ms<sn| j isiqka iu. idlÉPd lrkak'

² fï i|yd Ndú; l< yels l%u 2 la we;s nj;a tajd Rcq l%uh ^Direct Method& iy

jl% l%uh ^Indirect Method& kï jk nj fmkajd fokak'

² Rcq l%uh hgf;a wdydrfha wdhq ld,h mÍlaId lsÍfï oS f;dard .;a iqÿiq weiqreï

øjHhka ys" iqÿiq weiqreïlrK l%uhla Ndú;fhka wdydr weisÍug ,la lr" ldur

WIaK;ajfha ;nd f;dard .;a ld,dka;rj,ska tys wdhq ld,h mÍlaId lsÍu isÿ

lrk nj idlÉPd lrkak' ^osk lsysmhlska" i;s m;d" udia m;d f,i&

² wdhq ld,h ks¾Kfha oS bkaøSh f.dapr;dj uekSu" f;;uk m%udKh uekSu" c,

il%Sh;dj uekSu fyda wvx.= laIqø cSùkaf.a m%udKh ne,Su jeks fN!;sl l%u isÿ

l< yels nj idlÉPd lrkak' ;jo uqvq ùu ne,Su i|yd ksoyia fïo wï, ^True

Fatty acid& m%udKd;aul j fiùu jeks ridhksl l%u jqj o Ndú; l< yels nj

wjOdrKh lrkak'



102

² jl% l%uh hgf;a wdydrhla krla ùug wjYH idOl lD;%su j ,nd oS ^Wod# jeä

WIaK;ajhla 40 
o
C - 60

 o
C & tu wdydr krla ùfï l%shdj,sh fõ.j;a lr tys wdhq

ld,h by; i|yka l%u Wmfhda.S lr f.k ueksh yels nj idlÉPd lrkak'

² Rcq l%uh fhdod .ksñka ksIamdÈ; wdydrhl wdhq ld,h uekSu i|yd isiqka fhduq

lrkak'  fuys § bkaøsh f.dapr;dj muKla ie,ls,a,g .ekSu m%udKj;a fõ'

ie'hq - wdhq ld,h mßlaId lsÍu i|yd bkaøSh f.dapr ,laIK w;=ßka ri

ne,Sug fhduq fkdlr wfkl=;a bkaøSh f.dapr ,laIK muKla

mßlaId lsÍug Wmfoia fokak'

uQ,sl joka (Key Words)(

² wdhq ld,h - Shelf life

.=Kd;aul fhojqï (

² weiqreïlrK øjH ^fmd,s t;s,Ska" fmd,sfm%dms,Ska" we¨ñkshï ia;rhla iys;

weiqreï øjH" khsf,daka&

² ksIamdokh lrk wdydrh ^>k fuda,s úiaflda;=&

² iS,¾ hka;%h

² l;=r

² f;;ukh uksk WmlrKh

² wfOdarla; f;;udk udkh

² c, il%Sh;dj uksk WmlrKh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys oS my; i|yka lreKq ms<sn|j ie,ls,su;a jkak'

² wdydrhl wdhq ld,h hkak úia;r lsÍu

² wdydrhl wdhq ld,fha jeo.;alu m%ldY lsÍu

² wdhq ld,h ks¾Kh lsÍfï l%u meyeos,s lsÍu

² ilik ,o wdydrfha wdhq ld,h ks¾Kh lsÍu
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ksmqK;dj 10 # bf,lafg%daksl ;dlaIKh iy WmlrKSlrKh ffcj moaO;s

;dlaIKfõoh i|yd Ndú; lrhs'

ksmqK;d uÜgu 10'1 # bf,lafg%daksl ;dlaIKfõofha Ndú; jk wl%Sh Wmdx. iuyrla

y÷kd .kS'

ld,Éfþo ixLHdj # 04

bf.kqï M, # • úÿ,sh iy bf,lafg%daksl lafIa;%fha Ndú; jk uQ,sl rdYSka

w;r iïnkaO;dj olajhs'

• bf,lafg%daksl mßm:j, Ndú; jk wl%Sh Wmdx. wjfndaO lr

.kshs'

mdvï ie,iqu i|yd Wmfoia (

• úÿ,sh .,d hdu i|yd uQ,sl wjYH;dj jk fjda,aáh;dj;a" ta u`.ska .,d hk

Odrdj;a ms<sn| fmr oekqu úuiñka msúiSula ,nd .kak'

• bf,lafg%daksl ;dlaIKfha oS m%Odk jYfhka flfrkafka fuu .,d hk Odrdj

wjYH;djka wkqj md,kh lsßu nj wjfndaO lrjkak'

• fï i|yd m%Odk jYfhka il%Sh Wmdx. Ndú; jk w;r il%Sh Wmdx.j,g wjYH

fjda,aàh;djka wjYH wjia:dj, wjYH m%udKhg ,nd oSu wl%Sh Wmdx.j,ska isÿ

flfrk nj;a wjfndaO lr .ekSug Wmldr lrkak'

• úÿ,s iy bf,lafg%daksl ;dlaIKfha oS Ndú; jk fjd,aàh;djka" Odrdjka jeks

úp,H rdYSka bkaøSh f.dapr fkdjk ksid wdo< WmlrK Ndú;fhka m%udKd;aul

jákdlï iy .=Kd;aul jákdlï ksÍlAIKh l< hq;= nj wjOdrKh lrkak'

• Odrdj md,kh lsÍfï oS Wmdx.hka f,i m%;sfrdaOl y÷kd .ekSug Wmldr lrkak'

• m%;sfrdaOlj, w.h lshùu i|yd j¾K fla; wvx.= igykla ,nd oS m%;sfrdaOl

lSmhl w.h lshjd .ekSug Wmldr lrkak'

• wdfrdamK f,i úÿ,s Yla;sh ;djld,sl j .nvd lr .; yels Wmdx.hka f,i

Odß;%lh y÷kajd fokak'

^Odß;%lhla ;yvq follska iy tu ;yvq fol ueog fhÿ mdrfõoH øjHhlska

iukaú; h' ;yvq folg fjd,aáh;djla fh¥ úg Odß;%lh tu fjda,aàh;dj

olajd wdfrdamKh fõ' fhdod we;s mdrfõoH øjHh wkqj Odß;%l kï flf¾'

Odß;dj *erâ keue;s tallfhka uksk w;r Ndú; jkafka msflda *erâ" kefkda

*erâ fyda uhsfl%da *erâ jeks b;d l=vd tall fõ' l=vd Odß;%l w.hka ,nd .ekSu

i|yd firñla fmd,s;Ska jeks O%eùh;djla fkdolajk Odß;%l Ndú; jk w;r

úYd, Odß;%l w.hka ,nd .ekSu i|yd úoHq;a úÉfPaoH Odß;%l Ndú; fõ'&

• úoHq;a pqïnl;ajh u.ska ;djld,sl j úÿ,s Yla;sh .nvd l< yels Wmdx.hla

f,i fm%arl y÷kajd fokak'

^Odrdjla f.k hk ikakdhlhla jgd we;s jk pqïnl lafIa;%h tal rdYS lsÍug"

lïìh o`.rhla f,i T;d tu o`.rh ;=<g uDÿ hlv udOHhla fhosh hq;= fõ' fuh

úÿ,s pqïnlhla f,i ye|skafjk w;r úÿ,sh mj;sk úg oS muKla pqïnl;ajh /

f|k w;r úÿ,sh úikaê l< jydu pqïnl;ajh bj;a ù hhs' fujeks o`.r m%dfhda.sl

j úÿ,s ms,shjkj, Ndú; fõ'&
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uQ,sl joka (Key Words)(

• m%;sfrdaOl - Resistors

• Odß;%l - Capacitors

• fm%arl - Inductors

• úoHq;a pqïnl fm%arKh - Electro magnetic induction

• úoHq;a lafIa;%h - Electric field

• pqïnl lafIa;%h - Magnetic field

• ms<shjkh - Relay

.=Kd;aul fhojqï (

úh<s fldaI" ir, Odrd cj iemhqu" m%;sfrdaOl j¾." Odß;%l j¾." ms,shjk" mßKdul

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

• mßm:hlg fhfok fjda,aàh;dj iy Odrdj w;r iïnkaOh

• mßm:hlg iïnkaO lrk ,o m%;sfrdaOlhl n,mEu

• Odß;%lj, l%shdj iy m%fhdack

• Odß;%lj, w.h lshùu

• fm%arlj, l%shdj iy m%fhdack
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smqK;d uÜgu 10'2 # bf,lafg%daksl ;dlaIKfõofha Ndú; jk il%Sh Wmdx. lSmhla

y÷kdf.k tu Wmdx. ixfõol iy mdrkdhlj,g iïnkaO lrhs'

ld,Éfþo ixLHdj # 09

bf.kqï M, # • bf,lafg%daksl mßm:j, Ndú; jk ilS%h Wmdx. ms<sn| j

wjfndaOhla ,nd .kshs'

• bf,lafg%daksl mßm: ie,iqï lsÍfï oS Ndú; jk .Kkh lsÍï

isÿ lrhs'

• g%dkaisiag¾ iaúphla tl,ia lrhs'

• bf,lafg%daksl mßm:j, Ndú; jk ixfõol iy mdrkdhl

j, ,dlaIKsl igyka lr .kshs'

• ixfõolhl ixfõos;dj iy ksrjoH;dj úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

• vfhdavh tla osYdjlg muKla úÿ,sh .,d hdug bv fok Wmdx.hla f,i y÷kd

.ekSug u. fmkajñka mdvug m%fõY jkak'

• fik¾ vfhdav" wdf,dal úfudapl vfhdavj, l%shdj wjfndaO lr .ekSug WmldÍ

jkak'

• vfhdavj, m%Odk ,laIK ^I
F
, V

F
 iy V

P1V
& ikaikaokd;aulj y÷kd .ekSug

WmldÍ jkak'

• vfhdav P-N ikaêj,ska hqla; jk w;r P-N ikaêhla fmr keUqre l< úg Odrdj

.,d hk w;r miq keUqre l< úg Odrdjla .,d fkdhhs' P iy N oajdr iEoSfï oS

Si fyda Ge hk uQ, øjHj,g ud;%Kh lrk uQ, øjH j¾.h iy m%udKh wkqj

m%Odk ,dlaIKsl fjkia l< yels fõ' fik¾ vfhdavh tfia ilia lrk ,o

úfYaI vfhdavhls' th miq keUqre l< úg hï kshñ; fjda,aàh;djl oS miq keUqre

jQ ikaêh ;=<ska Odrdj .e,Su wdrïN fõ' fuys oS tu fjda,aàh;dj fik¾ vfhdavh

yryd mj;ajd .; yels w;r .,d hd yels Odrdj iSud iys; fõ' wf,dal úfudapl

vfhdav o ^LED& fmr keUqre l< úg hï fjda,aàh;djl oS hï ksYaÑ; j¾.hlg

wh;a ixLHd;hlska úoHq;a pqïnl ;rx. ksl=;a lsÍug iu;a fõ' fik¾ vfhdav

iy LED fjda,aáh;d m%Njhlg iïnkaO lsÍfï oS .e<fmk m%;sfrdaOhla fY%aKs.;

j iïnkaO lsÍu b;d jeo.;a fõ' fik¾ vfhdav fjda,aàh ia:dhsldrl f,i

Ndú; lrk w;r LED Ndú; flfrkqfha o¾Yl jYfhks'

• g%dkaisiagrh P-N ikaê follska hqla; jk neúka fmdÿ w.%h P fyda N f,i

fhdod .ksñka  PNP iy NPN f,i g%dkaisiag¾ j¾. folla ksmoúh yels nj

wjfndaO lrjkak'

• g%dkaisiagrhl mdou ̂ Base&" úfudaplh ̂ Emitter& iy ix.%dylh ̂ Collecter& f,i

w.% 3 la w¾O ikakdhl øjHhkag iïnkaO lr we;s w;r tu w.% o;a; m;%sldjla

weiqßka y÷kd .ekSug WmldÍ jkak'

• g%dkaisiagrhla ls%hdldÍ ;;ajhlg f.k taug úfudaplhg idfmalaI j" mdoug

l=vd fjda,àh;djla o" úfudaplhg idfmalaI j ix.%dylhg jeä fjda,aàh;djla

iemhsh hq;= h' túg mdou isg úfudaplhg iq¿ Odrdjla .uka lrk w;r tu
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Odrdj wkqj ix.%dylfha isg úfudaplhg úYd, Odrdjla .,d hhs' fuu Odrd

foflys wkqmd;h" g%dkaisiagrfha Odrd ,dNh f,i ye|skafõ' fuu w.h o;a;

m;%sldj, i|yka fõ' tfuka u tlu g%dkaisiagrhlg wfõKsl ix.%dyl Odrdjla

mj;S' tu Odrd m%udKh Ic f,i o;a; igyka m;%sldj, olajd we;' tfuka u

úfudaplfha isg ix.%dylhg fhosh yels fjda,aàh;dfjys Wmßu w.hla mj;S' tu

w.h o V
CE

 f,i o;a; igyka m;%sldj, i|yka fõ' fuu Odrd iy fjda,aàh;d

w.hka ksjeros j fhoSu i|yd wl%Sh Wmdx. WmldÍ fõ' úfudaplfha isg mdou

olajd fhosh yels Wmßu fjda,aàh;dj 0'7 la muK fõ'

• g%dkaisiagrhla fhdod .; yels uQ,sl wjia:d y÷kd .ekSug Wmldr lrkak'

^g%dkaisiagrhla m%Odk jYfhka iaúphla" j¾Olhla fyda foda,lhla f,i Ndú;

l< yels h'&

• g%dkaisiag¾ iaúphl;a" hdka;%sl iaúphl;a we;s m%Odk fjkialu wjfndaO lrjkak'

^g%dkaisiagr iaúph ( b;d fõ.fhka l%shd;aul l< yels h' w.% w;r mq,s̀.= mekSula

 isÿ fkdfõ' l=vd fjda,aàh;djlska md,kh l< yels h'&

• ir, g%dkaisiag¾ iaúphla tl,ia lsÍug Wmldr lrkak'

^úfudaplhg idfmalaI j mdofuys fjd,aàh;dj 0'6V g jvd jeä jk úg ix.%dylh

iy úfudaplh yryd Odrdjla .,d hhs' th iaúphla ixjD; lsÍu yd iudk h'

úfudaplhg idfmalaI j mdofuys fjda,aàh;dj 0V jk úg ix.%dyl iy úfudapl

Odrdj Y+kH fõ' th iaúph újD; lsÍu yd iudk h&

• wdf,dal ixfõol f,i wdf,dal ixfõoS m%;sfrdaO ^LDR&o WIaK;aj ixfõol

f,i RK WIaK;aj ix.=Kl olajk m%;sfrdaO ^NTC& o" c, ixfõol Ndú;

lrñka g%dkaisiag¾ iaúph m%dfhda.sl ld¾hhka i|yd Ndú; lsÍug Wmfoia fokak'

^LDR j,g m;s; jk wdf,dal ;Sj%;dj u; tys m%;sfrdaOh fjkia jk w;r NTC

j, WIaK;ajh jeä jk úg m%;sfrdaOh wvq fõ'&

• g%dkaisiag¾ iaúpfha m%;sodkh u.ska úÿ,s mykla jeks by< Odrd iy fjda,aàh;d

u.ska md,kh jk únrla iïnkaO lsÍu i|yd ix.%dylhg ms,shjkhla iïnkaO

lrk wdldrh meyeos,s lr mss,shjkh iïnkaO lsÍug Wmldr lrkak'

^ms,shjk o`.rhg b;d l=vd Odrdjla fh¥ úg ms,shjkfha we;s iaúp l%shd;aul

fõ' ms,shjkh wjYH fjda,aàh;dj iemhqï fjda,aàh;djg iudk úh hq;= w;r

ms,shjkh ;=<ska .,k Odrdj g%dkaisiagrfha ix.%dyl Odrdjg jvd wvq úh hq;= h'&

uQ,sl joka (Key Words)(

• vfhdavh - Diode

• g%dkaisiagrh - Transistor

• LDR - Light Depending Resistor

• NTC - Negative Temperature Coefficient

• PTC - Positive Temperature Coefficient

.=Kd;aul fhojqï (

• 1N4001 vfhdav

• 5.6V, 6.2V, 9.1Vfik¾ vfhdav

• úp,H m%;sfrdaOl

• 10 KΩ , 100KΩ  , 1MΩ  úúO ks;H m%;sfrdaO j¾.
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• 6V, 12V ms,shjk

• ir, Odrd iemhqu

• NTC, LDR, LED

• C828, D400 g%dkaisiag¾

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

• g%dkaisiagrhla il%Sh ;;ajhg m;a lsÍu i|yd keUqre lrk wdldrh

• g%dkaisiagrh Ndú; l< yels wjia:d

• g%dkaisiagr iaúphl ,laIK

• bf,lafg%daksl mßm:j, Ndú; l< yels ixfõol

• ixfõol g%dkaisiag¾ iaúÉj,g iïnkaO lsÍu

• ms,shjkhla u`.ska m%;sodkh md,kh lsßu
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ksmqK;d uÜgu 10'3 # ixfõolj, ixfõoS;dj jeä lsÍu i|yd ldrl j¾Ol Ndú; lrhs'

ld,Éfþo ixLHdj # 05

bf.kqï M, # • ldrl j¾Olj, m%Odk ,dlaIKsl i|yka lrhs'

• wmj¾;l j¾Olhla f,i iy ikaikaolhla f,i ldrl j¾Ol

fhdod .kshs'

• by; Ndú;hka" ixfõolj, ixfõoS;dj j¾Okh lr .ekSug

fhdod .kshs'

mdvï ie,iqu i|yd Wmfoia (

• ldrl j¾Olhl mßmQ¾K ,laIK iy m%dfhda.sl ,dlaIKsl igyka lr .ekSug

i,iajkak'

^mßmQ¾K ,dlaIKsl   # m%odk iïNdOkh wkka; hs'

m%;sodk iïNdOkh Y+kHh hs'

 m%dfhda.sl ,dlaIKsl # m%odk iïNdOkh 2MΩ  muK

m%;sodk iïNdOkh 200Ω g my<

• fï wkqj ixfõolhlska Wmßu fjda,aàh;djla ldrl j¾Olhlg ,nd .; yels

nj wjfndaO lr .ekSug Wmldr lrkak'

^ldrl ¾Olhl m%odk iïNdOkh b;d by< neúka m%odkhg ,nd .kakd Odrdj

b;du;a l=vd h' tneúka ixfõolfha ckkh jk b;d l=vd fjda,aàh;djlska jqj;a

thg ydkshla fkdfõ'&

• ldrl j¾Olhla Ndú; lr wmj¾;l j¾Olhla tl,ia lsÍug Wmldr lrkak'

• wmj¾;l j¾Olh fj;g úúO ir, Odrd fjda,aàh;d ,nd oS ,efnk m%;sodkh

wod< m%ldYkh ;Dma; lrkafka oehs mÍlaId lsÍug u`. fmkajkak'

R
f     

 -  m%;s fmdaIK m%;sfrdaOh

R
m    

 -  m%odk m%;sfrdaOh

• ldrl j¾Olhla Ndú; lr ikaikaol mßm:hla tl,ia lsÍug Wmldr lrkak'

• ikaikaol m%odkhg LDR fyda NTC iïnkaO lr ixfõoS;dfjys j¾Okh ksÍlaIKh

lsÍug u`. fmkajkak'

uQ,sl joka (Key Words)(

• ix.Dys; mßm: - Integrated circuit

• ldrl j¾Ol - Operational amplifier

• ixfõol mdrkdhl - Sensors and transducers

.=Kd;aul fhojqï (

• ir, Odrd iemhqu

• LM741, LM324 ix.Dys; mßm:

• 100KΩ úp,H m%;sfrdaO

• fik¾ vfhdav

• m%;sfrdaO j¾.

• LDR, NTC, LED
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we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

• ldrl j¾Olhla Ndú; lsÍfï jdis

• j¾Olhla f,i Ndú; lsÍfï oS m%;s,dNh fjkia lsÍfï myiqj

• ikaikaolhla f,i Ndú; lsÍfï oS ,efnk by< ixfõoS;djh

• ldrl j¾Olj, ,dlaIKsl
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ksmqK;d uÜgu 10'4 # ffcj moaO;sj, wjYH mdßißl idOl iajhxl%Sh j md,kh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # • md,l j¾. y÷kd f.k kï lrhs'

• md,k moaO;s ms<sn| WodyrK ,nd fohs'

• újD; uqÿ iy ixjD; uqÿ md,k moaO;sj, fjki i|yka lrhs'

• md,k moAO;s i|yd fhdod .kakd we,af.dß;uhla ilia lrhs'

mdvï ie,iqu i|yd Wmfoia (

• WIaK;ajh" c,h" wdydr jeks wjYH;d jßka jr md,kh lsÍu i|yd md,k

moaO;shla wjYH nj fmkajd fokak'

• md,k moaO;sfha m%odkhka ksjeros j wjfndaO lr .ekSug Wmldr lrkak'

^by; WodyrKfha m%odkhka jkafka WIaK;ajh" c,h yd wdydr fõ'&

• m%odkhka ixfõokh lsÍug wjYH ixfõol idlÉPd lrkak'

^WIaK;ajh - WIaK;aj ixfõol" c,h - c, uÜgï ixfõol" wdydr - kshñ; nr&

• md,k moaO;shl m%;sodkhka ksjeros j wjfndaO lr .ekSug Wmldr lrkak'

^by; WodyrKfha úÿ,s ;dml" c, lrdu fyda lmdg" fudag¾&

• fuu m%;sodkhka wjYH wjia:dj, oS l%shd;aul ùug md,lhla wjYH nj wjfndaO

lrjkak'

• újD; uqÿ md,k moaO;s ms<sn| ixl,amh wjfndaO lr .ekSu i|yd by; WodyrKh

fhdod .kak'

• ixjD; uqÿ md,k moaO;s ms<sn| ixl,amh wjfndaO lr .ekSug WodyrK ,nd

fokak'

• hï md,khla isÿ lsÍu i|yd wkqms<sfj<la wjYH nj meyeos,s lrñka

we,af.dß;uhla hkq l=ula oehs myod fokak'

uQ,sl joka$ixl,am (Key Words)(

• md,l - Controller

• újD; uqÿ - Open loop

• ixjD; uqÿ - Close loop

.=Kd;aul fhojqï (

• wl%Sh Wmdx." il%Sh Wmdx." WIaK;aj ixfõol" c, ixfõol" úÿ,sfhka l%shd lrk

c, lmdg

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

• md,k moaO;sj,g WodyrK

• ffcj moaO;s md,kh i|yd ilS%h Wmdx. fhdod .ekSu

• md,k moaO;shl m%odkhka iy m%;sodkhka
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ksmqK;d uÜgu 10'5 # iajhxl%ShlrKh i|yd l%uf,aÅ; md,k moaO;s Ndú; lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # • laIqø ieliqï md,k moaO;sj, ld¾hh meyeÈ,s lrhs'

• laIqø ieliqï md,k moaO;sj,g wjYH m%odk iy m%;sodk

y÷kdf.k kï lrhs'

• l%uf,aÅ; ;¾l md,k moaO;sj, ld¾hh meyeÈ,s lrhs'

• l%uf,aÅ; ;¾l md,k moaO;s i|yd wjYH m%odk iy m%;sodk

y÷kdf.k kï lrhs'

mdvï ie,iqu i|yd Wmfoia (

• laIqø ieliqï md,k moaO;shl leá igykla bosßm;a lr tys m%odkhka iy

m%;sodkhka wjfndaO lsÍug Wmldr lrkak'

• laIqø ieliqï moaO;sfha iy u;l mßm:fha ld¾hh ieflúka úia;r lrkak'

• laIqø ieliqï md,k moaO;sfha ffcj md,k moaO;shla i|yd fhdod .ekSfï jdis

myod fokak'

• iajhxl%ShlrKh i|yd laIqø md,l moaO;Ska fldf;la ÿrg bjy,a fõ oehs idlÉPd

lrkak'

• laIqø md,k moaO;shla m%dfhda.sl fhÿula f,i l%uf,aÅ; ;¾l md,k moaO;Ska

wjfndaO lr .ekSug Wmldr lrkak'

• l%uf,aÅ; ;¾l md,k moaO;shl m%odk iy m%;sodk úia;r lrñka laIqø ieliqï

md,k moaO;shla iy l%uf,aÅ; ;¾l md,k moaO;shla w;r fjkialï idlÉPd

lrkak'

• fï wkqj l%uf,aÅ; ;¾l md,k moaO;shla iajhxl%ShlrK l%shdj,s i|yd fhdojd

.kakd wdldrh idlÉPd lrkak'

uQ,sl joka (Key Words)(

• laIqø md,k moaO;s - Mycrocontroller system

• l%u f,aÅ; ;¾l md,k moaO;s - Programmable Logic Control (PLC)

.=Kd;aul fhojqï (

• laIqø md,k moaO;shl fldgia wvx.= rEmigyka" l%uf,aÅ; ;¾l md,k moaO;shl

fldgia wvx.= rEmigyka" m%odk iy m%;sodk i|yd fhdojd .; yels Wmdx.

^ms,shjk" iaúÉ" myka" fudag¾&

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

• laIqø md,k moaO;shl fldgia

• l%u f,aÅ; ;¾l md,k moaO;shl fldgia

• laIqø md,k moaO;shla iy l%uf,aÅ; ;¾l md,k moaO;shla w;r fjki'

• by; md,k moaO;s iajhxl%ShlrKh i|yd fhdojd .ekSfï oS ie,lsh hq;= lreKq'
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ksmqK;dj 11 # c,fha .=Kd;aul nj uekSu iy c, mú;%Kh ms<sn| ksmqK;d

m%.=K lrhs'

ksmqK;d uÜgu 11'1 # c,fha fN!;sl" ridhksl iy ffcùh ,laIK úia;r lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² c,fha .=Kd;aulNdjh y÷kajhs'

² c,fha fN!;sl" ridhksl iy ffcùh mrdñ;Ska kï lrhs'

² tu mrdñ;Ska ,nd .ekSfï jeo.;alu úia;r lrhs'

² c, idïm,hl WIaK;ajh" j¾Kh" .kaOh" oDYH;dj" pH w.h

mÍlaId lrhs'

² flda,sf*daï wkqudk mÍlaIdj isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² c,fha .=Kd;aulNdjh m%ldY lsÍfï oS ta i|yd úúO mrdñ;Skaj, wjYH;dj u;=

jk wdldrfha m%fõYhla ,nd .kak'

² c,fha .=Kd;aulNdjh y÷kajkak'

tys oS my; i|yka lreKq flfrys wjOdkh fhduq lrkak'

² c,fha ridhksl iQ;%h

² c,h fhda.H ødjlhla nj yd tu ksid úúO c, m%Njj,ska ,nd .kakd

c,fha úúO jdhq j¾." úúO ldnksl iy ridhk øjH" whk j¾." laIqø cSùka

iy fkdfhla wmøjH osh ù fyda wj,ïnkh ù fyda u;=msg md fjñka fyda we;s

nj

² fï wkqj c,fha .=Kd;aulNdjh ukskq ,nk wjia:d isiqkaf.ka úuikak'

² c,fha .=Kd;aulNdjh m%ldY lsÍfï oS ta i|yd fhdod .kakd mrdñ;Ska ms<sn| j

isiqkaf.ka úuikak'

² tu mrdñ;Ska fN!;sl" ridhksl iy ffcùh f,i j¾. lr olajkak'

² fN!;sl mrdñ;Ska hgf;a my; lreKq úia;r lrkak'

² WIaK;ajh

² WIAK;ajh uekSfï WmlrK

² c,fha WIaK;ajh úp,kh jk wdldrh iy ta wkqj WIaK;ajh uekSfï oS

úfYaIfhka ie,ls,su;a úh hq;= lreKq

² c,fha WIaK;ajh uekSfï jeo.;alu

² j¾Kh ̂Colour&

² j¾Kh mÍlaId lrk wdldrh

² j¾Kh mÍlaId lsÍfï jeo.;alu

² .kaOh ̂ Odour&

² .kaOh mÍlaId lsÍfï jeo.;alu

² wdú,;dj ̂Turbidity&

² wdú,;dj ^fndr;dj& ye|skaùu

² wdú,;dj uekSfï WmlrK iy l%u

² wdú,;dj uekSfï jeo.;alu
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² ;ekam;a jk >k øjH m%udKh ̂ TSS - Total Suspended Solid&

² TSS uksk wdldrh

² TSS uekSfï jeo.;alu

² ridhksl mrdñ;Ska hgf;a my; i|yka lreKq idlÉPd lrkak'

² pH

² pH y÷kajkak'

² pH uekSfï l%u ^lvodis $ pH ógrh Ndú;h&

² pH uekSfï jeo.;alu idlÉPd lrkak'

² ødùh Tlaiscka (DO)

² ye¢kaùu

² uekSfï l%u

² uekSfï jeo.;alu idlÉPd lrkak'

² ridhksl Tlaiscka b,a¨u (COD)

² ye¢kaùu

² uekSfï l%u

² uekSfï jeo.;alu idlÉPd lrkak'

² ffcj ridhksl Tlaiscka b,a¨u (BOD)

² ye¢kaùu

² uekSfï l%u

² uekSfï jeo.;alu idlÉPd lrkak'

² lÀk;ajh ̂Hardness of water&

² lÀk;ajh y÷kajkak'

² lÀk;ajh uekSfï l%u

² lÀk;ajh uekSfï jeo.;alu idlÉPd lrkak'

² úoHq;a ikakdhl;dj (EC)

² EC y÷kajkak'

² EC uekSfï l%u

² EC uekSfï jeo.;alu idlÉPd lrkak'

² ffcùh mrdñ;Ska hgf;a my; mÍlaId idlÉPd lrkak'

² flda,sf*daï mÍlaIdj

² flda,sf*daï mÍlaId lsÍfï l%uh

² wkqudmk mÍlaIdj

² ;yjqre mÍlaIdj

² ksu l< mÍlaIdj

² fld,sf*daï mÍlaIdj isÿlsÍfï jeo.;alu

² c, m%Njhl fyda imhd we;s c, idïm,aj, my; i|yka mÍlaId isÿ lsÍug

isiqkag wjYH myiqlï imhkak'

² WIaK;ajh - WIaK;ajudk Ndú;fhka

² j¾Kh

² .kaOh

² wdú,;dj - ñkqï irdjla Ndú;fhka

² pH - pH lvodis fyda pH ógrh Ndú;fhka
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² flda,sf*daï i|yd wkqudmk mÍlaIdj

^ie'hq' - pH" WIaK;ajh" EC" DO uekSu jeks mÍlaId lsÍïj, oS bf,lafg%daksl

WmlrK Ndú; lrk úg tajd ksjeros j l%udxlKh lsÍu wjYH nj;a

ta i|yd ksIamdos; wdh;kh u.ska imhd we;s Wmfoia ms<smeosh hq;=

nj;a wjOdrKh lrkak' l%udxlKh lsÍfï l%u úia;r lsÍu wjYH

ke;'&

² úúO m%foaY wkqj" úúO c, m%Nj wkqj iy úúO Ndú; wkqj c,fha .=Kd;aulNdjh

uekSfï mrdñ;Ska ;j we;s nj;a fuys oS úia;r jkafka nyq, j Ndú; jk mrdñ;s

lsysmhla muKla nj;a isiqkag wjOdrKh lrkak'

uQ,sl joka (Key Words):

² c,fha .=Kd;aul nj - Water Quality

² c,fha .=Kd;aulNdjh ukskq ,nk mrdñ;sl - Water quality parameters

² c,fha oDYH;dj$fndr;dj - Turbity of water

² c,fha ;ekam;a jk >k øjH m%udKh - Total suspended solids of water(T.S.S)

² ødùh Tlaiscka - Dissolved Oxygen

² ridhksl Tlaiscka b,a¨u - Chemical Oxygen Demand

² ffcùh Tlaiscka b,a¨u - Bio Chemical Oxygen Demand

² c,fha lÀk;ajh - Hardness of water

² c,fha úoHq;a ikakdhl;dj - Electrical conductivity of water (EC)

² oDIH;dj - Transparency

.=Kd;aul fhojqï (

² pH lvodis fyda pH ógrh

² WIaK;ajudk

² c, idïm, ,nd .ekSu i|yd iqÿiq fnda;,a ^reagent bottle&

² mÍlaIK k<

² v¾yEï k<

² ,elafgdaia iSks

² ñkqï irdjla ̂ 500 ml&

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² c,fha .=Kd;aulNdjh ye|skaùu

² c,fha fN!;sl" ridhksl iy ffcùh mrdñ;s úia;r lsÍu

² tajd uekSfï jeo.;alu úia;r lsÍu

² c, idïm,hl WIAK;ajh" j¾Kh" .kaOh" wdú,;dj" pH iy flda,sf*daï wkqudmk

mÍlaIdj hk mÍlaId isÿ lsÍu'
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ksmqK;d uÜgu 11'2 # c,fha .=Kd;aul nj ms<sn| j woyia bosßm;a lrñka .=Kd;aul

nj jeä lr .ekSfï l%shdud¾. fhdackd lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² mdkSh c,fha ;sìh hq;= ;;a;aj ,ehsia;= .; lrhs'

² mdkSh c, mú;%K l%shdj,sh úia;r lrhs'

² wm c, mú;%Kfha jeo.;alu u;= lr olajhs'

² c,fha we;s wm øjH wkqj wm c,h j¾. lrhs'

² wm c,h mú;%K l%shdj,sh úia;r lrhs'

² msßhï l< wm c,h mßirhg uqod yeÍug fmr tajdfha ;sìh

hq;= ;;a;aj idlÉPd lrhs'

mdvï ie,iqu i|yd Wmfoia (

² c, ¥IKh yd msßhï lsÍfï wjYH;dj u;= jk ld,Sk isÿùula m%fõYh i|yd

fhdod .kak'

² c, mú;%Kh ms<sn| ye|skaùu i|yd my; i|yka ud;Dld hgf;a isiq oekqu

úuikak'

² c, mú;%Kh ms<sn| Y%S ,xldfõ ft;sydisl idlaIs

² c, mú;%Kfha j¾;udk wjYH;dj

² Y%S ,xld m%ñ;s wdh;kh (SLSI) iy f,dal fi!LH ixúOdkh (WHO) u.ska

ks¾foaY lr we;s mdkSh c,fhys ;sìh hq;= ;;a;aj idlÉPd lrkak'

² mdkSh c, mú;%K l%shdj,sh hgf;a my; i|yka mshjr idlÉPd lrkak'

² úúO c, m%Nj iy tajdfha ,laIK

² fmÍu -  úYd, wm øjH bj;a lsÍu i|yd

² jd;kh - .kaOh bj;a lsÍu i|yd

fuys oS bj;a jk jdhqka iy TlaislrKh jk whk idlÉPd

lrkak'

² ridhk øjH tl;= lsÍu

² we,ï tl;= lsßu

we,ï tl;= lsÍfï fya;= iy isÿ jk l%shdj,sh idlÉPd lrkak'

² yqkq tl;= lsÍu

yqkq tl;= lsÍfï fya;= iy isÿ jk l%shdj,sh idlÉPd  lrkak'

² wjidokh

² je,s fmryka ;=<ska heùu

² úIîc kdYkh

Ndú; lrk úIîc kdYl iy tajdfha m%udKhka iy úfYaIfhka ie,ls,su;a

úh hq;= ;;a;aj idlÉPd lrkak'

² úIîc kdYkh i|yd fhdod .kakd wfkl=;a ir, l%u idlÉPd lrkak'

² wm c,h y÷kajkak'

² wm c,h mú;% lsÍfï jeo.;alu idlÉPd lrkak'

² wm øjH wkqj wm c,h my; mßos j¾. lsÍug isiqkag Wmldr lrkak'



116

² l=vd mßudKfha wm c,h

u, wmøjH iys; wm c,h ^Black water&

I .Dyia: wm c,h

u, wmøjH rys; wm c,h ^Grey water&

II kd.ßl wm c,h

² ld¾ñl wm c,h

² lDIsld¾ñl wm c,h

² by; j¾. l< wm c, j¾.j, ;sìh yels wmøjH fudkjd o hkak iy tajd msßhï

lsÍulska f;drj mßirhg uqod yeÍfuka we;s jk n,mEï fudkjd o hkak

isiqkaf.ka úuikak'

² wm c,h msßmyÿ l%shdj,sh hgf;a my; i|yka wjia:d idlÉPd lrkak'

² m%d:ñl msßhï lsÍu ^hdka;%sl msßhï lsÍu&

² fmÍu - md fjk iy wj,ïì; úYd, øjH bj;a lsÍu

² ñY% lsÍu ̂Equalization&

² wm c,fha we;s l=vd iy >k fldgia bj;a lsÍu

² md fjk øjH  - tl;= lr bj;a lsÍu

² wj,ïnk wxY= bj;a lsÍu

² leá .eiSu - Coagulation

² iuQyKh ùu - Flocculation

² ;ekam;a ùug yeÍu ̂Sedimentation&

² ;ekam;a jQ uKaä ̂ Primary Sludge& >k fldgia i|yd jk msßhï

lsÍug heùu

² oaú;Shsl msßhï lsÍu ^ffcùh msßhï lsÍu&

² ks¾jdhq nelaàßhd u.ska c, øjH ldnksl wm øjH msßhï lsÍu'

² iajdhq nelaàßhd u.ska ldnksl wm øjH msßhï lsÍu'

² Tlaiscka m%n,kh lsÍu u.ska iajdhq nelaàßhd l%shdj,s fõ.j;a lsÍu'

² ;D;Shsl msßhï lsÍu ^ridhksl msßhï lsÍu&

² cSjdKqyrKh lsÍu u.ska ish¨ u nelaàßhd úkdY lsÍu

² laf,daÍka Ndú;h

² mdrcïnq, lsrK Ndú;h

² wcSù nelaàßhd uKaä ̂ Secondary Sludge& ;ekam;a ùug ie,eiaùu

² ;ekam;a jQ uKaäj,ska fldgila kej; ks¾jdhq nelaàßhd iys; gexlshg

iy iajdhq nelaàßhd iys; gexlshg heùu

² b;sß uKaä ̂ Secondary Sludge& >k fldgia i|yd jk msßhï lsÍug heùu

² c,fha ;;a;aj mÍlaId lsÍu

² msßmyÿ c,fha Ndú; wkqj ;sìh hq;= ;;a;aj fjkia nj wjOdrKh lrkak'

² m%d:ñl msßhï lsÍfï oS tl;= jQ uKaä ̂Primary Sludge& iy oaú;Shsl msßhï lsÍfï

oS tl;= jQ uKaä ^Secondary Sludge& >k wmøjH msßhï lsÍu idlÉPd lrkak'

² tajd ;jÿrg;a msßhï lsÍu

² ffcj bkaOk ,nd .ekSu

² fmdfydr f,i Ndú; lsÍu



117

uQ,sl joka (Key Words):

² mdkSh c, mú;%Kh - Drinking Water purification

² wm c,h mú;%Kh - Waste water purification

.=Kd;aul fhojqï (

² c, msßmyÿj oelafjk ùäfhda o¾Yk

² wm c, msßmyÿj oelafjk .e,Sï igykla

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² mdkSh c,fha ;sìh hq;= ;;a;aj ^SLS& i|yka lsÍu

² mdkSh c, mú;%K l%shdj,sfha m%Odk mshjr úia;r lsÍu

² wm c, mú;%K l%shdj,sfha jeo.;alu oelaùu

² úúO wm c, ud¾.j, we;s m%Odk wmøjH kï lsÍu

² wm c, mú;%K l%shdj,sh úia;r lsÍu
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ksmqK;dj 12 # ld¾hh yd wjYH;dj wkqj iqÿiq c, fmdïm f;dard .kshs'

ksmqK;d uÜgu 12'1 # iïm%odhsl yd kùk c, tijqï l%u úia;r lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² c,h tiùu y÷kajhs'

² idïm%odhsl c, tijqï l%u úia;r lrhs'

² úúO c, tijqï l%uj, jdis yd wjdis ii|hs'

mdvï ie,iqu i|yd Wmfoia(

² c, fmdïmhla fyda tys rEmhla isiqkag bosßm;a lr thska isÿ lrk ld¾hh isiqka

iu. idlÉPd lr c,h tiùu ms<sn|j msúiSu ,nd .kak'

c,h tiùu ye|Skaùu

c, m%Njfha isg lafIa;%h f;la c,h .=re;ajdl¾IK n,fhka /f.k taug

wmyiq wjia:dj, § fyda iïmdokh lrk c,fha mSvkh jeä lsÍu i|yd Ndú;

lrk l%ufõoh c,h tiùu f,i yªkajhs'

² w;S;fha oS fhdod .;a c, tijqï l%u ms<sn| j isiqkaf.ka úuikak'

² ta wkqj idïm%odhsl c,h tiùfï l%u jk wdçhd <s|" fhd;a;" lmamsh yd c,

frdaoh ms<sn| j isiqkaf.a wjOdkh fhduq lrkak'

² wdçhd <s| Ndú;fhka c,h tiùu isÿ lrk wdldrh ms<sn|j rEmigykla

wdOdrfhka meyeÈ,s lrkak'

² fuys oS c,h Tijk hka;%h m<uq j¾.fha ,Sjrhla f,i l%shd lrk nj;a tu.ska

c,h tiùug jeh jk Yla;sh wvq jk wdldrh;a idlÉPd lrkak'

² fuys oS c,h by<g tiùu i|yd wjYH n,h fhoSu my<g isÿ lrk neúka c,h

tiùu myiq jk wdldrh idlÉPd lrkak'

² lafIa;%h wdikakfha msysá osh lä;s jeks c, m%Njj,ska j.d ìïj,g c,h

fhoSug fhd;a; Ndú; lrk nj iy tys wka;¾.; ;dlaIKh rEmigykla fyda

wdlD;shla wdOdrfhka meyeÈ,s lrkak'

² c, frdaohla u.ska c,h Tijk wdldrh meyeos,s lrkak'

² c, frdaofha jdis f,i

² bkaOk jeh fkdùu

² mßir ¥IKh fkdùu jeks lreKq o

² wjdis f,i  - ld¾hlaIu;dj wvq ùu jeks lreKq o isiqka iu. idlÉPd lrkak'

² kùk c, tijqï l%u f,i c, fmdïm Ndú; lrk nj;a tajdfha l%shdldÍ;ajh

wkqj ksh; úia;dmk fmdïm yd N%uK p,s; fmdïm f,i uQ,sl j j¾.SlrKh

l< yels nj;a fmkajd fokak'

² msiagka fmdïm" frdgß fmdïm iy .sh¾ fmdïm" ksh; úia:dmk c, fmdïm

^Positive Displacement Pumps& i|yd WodyrK nj isiqka oekqj;a lrkak'

² my; rEmigyk weiqßka msiagka fmdïmfha l%shdldÍ;ajh meyeÈ,s lrkak'
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yyyye~e~e~e~,h,h,h,h    

Outlet Valve 

msgdr msgdr msgdr msgdr lmdghlmdghlmdghlmdgh    

msiagkhmsiagkhmsiagkhmsiagkh    

is,is,is,is,skavrhskavrhskavrhskavrh    

Inlet Valve 

pQIK lmdghpQIK lmdghpQIK lmdghpQIK lmdgh    

c,c,c,c,h msg h msg h msg h msg 

lrk újrhlrk újrhlrk újrhlrk újrh    

² wdrïNfha § is,skavrh ;=< lsisu øjhla fkdue;s hehs Wml,amkh lrkak'

² m<uqj ye~,h by<g p,kh ùfï § msiagkh my<g p,kh jk w;r pQIK

lmdgh jeiS msgdr lmdgh újD; ù is,skavrh ;=< we;s jd;h bj;a fõ'

² ye~,h my<g p,kh ùfï § msiagkh by<g p,kh jk w;r pQIK lmdgh

újD; ù msgdr lmdgh jefia' túg pQIK k<fha we;s jd;h is,skavrh ;=<g we§

ths'

² fuu l%shdj lsysm jdrhla isÿ jk úg pQIK k<fha jd;h bj;a ù is,skavrh olajd

c,h msÍu isÿ fõ'

² bka miq ye~,h by<g Tijk úg msiagkh my<g .uka lrk w;r tu wjia:dfõ

§ Inlet Valve ^pQIK lmdgh& jeiS Outlet Valve ^msgdr lmdgh& újD; fõ' túg

is,skavrh ;=< mj;sk c,h by<g .uka lrk nj isiqkag meyeos,s lrkak'

² ye~,h my;a lrk úg msiagkh by<g .uka lrk nj;a" túg pQIK lmdgh

^Inlet Valve& újD; ù pQIK k<h osf.a c,h is,skavrh ;=<g .uka lrk nj;a

msiagkh u; we;s msgdr lmdgh (Outlet Valve) jeiS is,skavrh ;=< jQ c,h

is,skavrfhka msg;g .uka lrk wdldrh;a isiqkag meyeos,s lrkak'

² msiagka fmdïmhl wdlD;shla weiqßka tys l%shdldÍ;ajh wOHhkhg isiqkag wjia:dj

i,id fokak'

² fuu fmdïm Ndú;fha jdis my; mßÈ nj isiqka oekqj;a lrkak'

² úi¾ckh jk c, myr ksh; ùu

² msiagkh p,kh jk fõ.h jeä lr .ekSfuka úi¾ckh lr .; yels c,

m%udKh jeä lr .ekSu'

² Yla;su;a yd l,a meje;au jeä ùu

² ñksia Y%uh Ndú;fhka l%shd;aul lrk neúka bkaOk úhou fkdue;s ùu

² fuu fmdïmfha mj;sk my; oelafjk wjdis wkdjrKh lsÍu i|yd isiqkag u.

fmkajkak'

² uQ,sl úhou jeä ùu" flakaødmidß fmdïmj,g idfmalaI j úYd, bvla wjYH

ùu" w¨;ajeähdj yd kv;a;=j i|yd úYd, Y%uhla wjYH ùu" wjlafIam iys;

c,h fmdïm lsÍug kqiqÿiq ùu" úi¾ck c, myr wLKav fkdùu" kv;a;=

úhou wêl ùu

² frdgß fmdïm jdß c, fmdïm f,i nyq, j Ndú; fkdlrk nj isiqka oekqj;a

lrkak'
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² N%uK pd,l fmdïm ̂ Roto Dynamic pumps& w;ßka flakaødmidÍ fmdïm nyq, j

Ndú; lrk nj oekqj;a lrñka" rEmigykla fyda wdlD;shla weiqßka tys uQ,sl

fldgia yd l%shdldÍ;ajh ms<sn|j isiqka iu. idlÉPd lrkak'

² flakaødmidÍ fmdïm bïfm,rhlska yd i¾ms, l=àrhlska iukaú; nj;a c,h

fmdïm lsÍug fmr fuu i¾ms, l=àrh c,fhka msÍ ;sìh hq;= nj;a isiqka iu.

idlÉPd lrkak'

² fuu fmdïmj, bïfm,rfha N%uK fõ.h wkqj c,h o N%uKh jk nj;a fuys

oS c,hg pd,l Yla;shla tl;= jk nj;a" by; c,h bïfm,rfhka msg ù i¾ms,

l=àrh ;=< 3600 olajd .uka lr msgdr k<h ̂ Outlet& yryd .,d hdu isÿ jk nj;a

isiqka iu`. idlÉPd lrkak'

² flakaødmidÍ fmdïmj, l%shdldÍ;ajh wkqj iajmQrKh jk ^Self priming& yd

iajmQ¾Kh fkdjk ^None self priming& jYfhka wdldr folla mj;sk nj yd

tajdfha l%shdldÍ;ajh isÿ jk wdldrh ms<sn|j isiqka iu. idlÉPd lrkak'

² iajmQrKh hkq md lmdgfha isg we;=,a uqj yd bïfm,r l=àrfha jQ jd;h msg ux

lr .ksñka iajhxl%Sh j c,h fmdïm lsÍug we;s yelshdj nj fmkajd fokak'

² fuu flakaødmidÍ fmdïm Ndú;fha jdis f,i

² tla tla wruqKqj,g .e<fmk wdldrhg fmdïm ksmojd ;sîu

² ;eksska ;ekg f.k f.dia c,h fmdïm lsÍug yels ùu

² le<s li< ñY% wmú;% c,h o fmdïm l< yels ùu

² iajmQrKh jk fmdïm Ndú; l< úg iajmQrKh jQ miq fkdkej;s l%shd;aul

ùu jeks lreKq o

² flakaødmidÍ fmdïm Ndú;fha wjdis f,i

² iajmQrKh jk fmdïmj, ld¾hCIu;dj wvq ùu

² ñ, jeäùu jeks lreKq biau;= jk fia idlÉPd isÿ lrkak'

² c, fmdïmj, fldgia y÷kd .ekSug wjia:dj ,nd fokak'

uQ,sl joka$ixl,am (Key Words):

² c,h tiùu - Water Lifting

² ksh; úia:dmk fmdïm - Positive Displacement Pumps

² iïm%odhsl c, tiùfï l%u - Conventional Water Lifting Divices

² flakaødmidß fmdïm - Centrifugal Pumps

.=Kd;aul fhojqï(

² c, fmdïmhla fyda tys wdlD;shla

² fhd;a;" c, frdaoh" wdçhd <s|" lmamsh oelafjk rEmigyka fyda wdlD;s

² msiagka fmdïmhl yd flakaødmidÍ fmdïmhl l%shdldÍ;ajh oelafjk úãfhda

mg fyda wdlD;s

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² c,h tiùu ye|skaùu

² idïm%odhsl c,h Tijk l%u oelaùu

² c,h tiùug fhdod .kakd úúO c, fmdïm oelaùu

² c, fmdïm Ndú;fha jdis wjdis oelaùu
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ksmqK;d uÜgu 12'2 # c, tijqu yd iïnkaO úúO .Kkh lsÍï isÿ lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² úi¾ck YS>%;dj w¾: olajhs'

² pQIK ysi yd úi¾ck ysi úia;r lrhs'

² >¾IK ysi úia;r lrhs'

² c, tijqu yd iïnkaO .Kkh lsÍï isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² c, fmdïmhla wdOdrfhka Wia ia:dkhl msysá gexlshlg c,h msrùu ms<sn| j

isiqka iu`. idlÉPd lr mdvug msúiSula ,nd .kak'

² c,dYhl fyda <s|l c, uÜgfï isg c, fmdïmfha uOH ,laIHh olajd c,h

Tijk isria Wi m%udKh pQIK ysi ̂ Suction Head& f,i y÷kajk nj wjOdrKh

lrkak'

² idudkH fmdïmhl pQIK ysi óg¾ 7'5 la muK nj isiqka oekqj;a lrkak'

² .eUqre <s|lska c,h tiùfï oS ta i|yd úfYaI WmlrK lÜg, fhdod .kakd nj

meyeÈ,s lrkak'

² c,h tiùfï oS c, fmdïmh u.ska pQIK k<h ;=< ßla;hla cks; lsÍu;a" tu

ßla;h ksid jdhq f.da,Sh mSvkh u.ska my< uÜgfï isg by<g c,h ;,a¨ lsÍu

pQIK tijqu f,i yªkajk nj;a idlÉPd lrkak'

² fmdïm uÜgfï isg c,h m%jdykh lrkq ,nk Wmßu Wi iemhqï ysi fyj;a

úi¾ck ysi ^Delivery Head& f,i y÷kajk nj idlÉPd lrkak'

² pQIK ysi yd úi¾ck ysi tl;=j uq¿ iaÓ;sl ysi ̂Total Static Head& f,i .Kkh

lrk nj isiqkag ;yjqre lrkak'

² k<hla ;=<ska c,h .,d hdfï oS k<fha we;=<; ì;a;sh;a" c,h;a w;r >¾IKhla

we;s ùu fya;=fjka .,d hk c,fha m%fõ.h wvq jk nj isiqka iu. idlÉPd

lrkak'

² fuh >¾IK ydksh f,i ye¢kafjk w;r k< yryd c,h .,k úg mSvk ydksh

m%Odk jYfhka isÿ jkqfha fï u.ska nj meyeÈ,s lrkak'

² c, iemhqï moaO;shl mdo lmdgh" pQIK k,h" keñ ^t,afnda&" iemhqï k,h"

lrdu wdosh ;=<ska c,h .uka lsÍfï oS >¾IKhla we;s jk nj;a" tu.ska jk

>¾IK ydksh iq¿ >¾IKh ydkshla ^mSvk ydkshla& nj;a meyeÈ,s lrkak'

² uq¿ >¾IKh" >¾IK ysi ̂ Friction Head& f,i yªkajk nj;a thg m%Odk >¾IK

ydksh yd iq¿ >¾IK ydksh hk folu wh;a jk nj;a isiqkag ;yjqre lrkak'

² by; >¾IK wjia:d ue`vf.k c,h fmdïm lsÍu fmdïmh úiska l< hq;= nj

idlÉPd lrkak'

² c, fmdïmj,g wod< .Kkh lsÍï my; WodyrK weiqßka idlÉPd lrkak'

Wod 1 # óg¾ 5 la .eUqre <s|lska óg¾ 10 la Wig c,h fmdïm l< hq;= wjia:dfõ

oS uq¿ iaÓ;sl ysi .Kkh lrkak'

pQIK ysi } 5 m

úi¾ck ysi } 10 m

uq¿ iaÓ;sl ysi } 5 + 10

= 15 m
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Wod 2 # oskl c, wjYH;dj 4000 lit. la o fmdïm l< hq;= meh .Kk 2 la o kï

  fmdïm Odß;dj ^úi¾ck YS>%;dj& fidhkak'

fmdïm Odß;dj ^úi¾ck YS>%;dj&  

  

uQ,sl joka (Key Words):

² pQIK ysi - Suction Head

² úi¾ck ysi - Delivery Head

² >¾IK ysi - Friction Head

² úi¾ck YS>%;dj - Discharge Rate

² mdo lmdgh - Foot Valve

.=Kd;aul fhojqï(

² c, iemhqï moaO;shl mdo lmdgh" pQIK k<h iy iemhqï k<h fmkajk rEm

igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² pQIK ysi" úi¾ck ysi ye|skaaùu

² uq¿ iaÓ;sl ysi .Kkh lsÍu

² >¾IK ysi meyeos,s lsÍu

² úi¾ck YS>%;dj .Kkh lsÍu
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ksmqK;d uÜgu 12'3 # wjYH;dj wkqj iqÿiq c, fmdïm f;dard iú lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² c, fmdïm f;dard .ekSfï oS i,ld ne,sh hq;= lreKQ úia;r

lrhs'

² c, m%Njh yd Ndú;h wkqj fhda.H c, fmdïm j¾. kï lrhs'

² c, fmdïm iú lsÍu yd kv;a;=j isÿ lrk wdldr úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

² .Dyia: wjYH;djka i|yd c,h fmdïm lsÍug fhdod .kakd c, fmdïm ms<sn|

j idlÉPdjla fufyhjñka mdvug msúfikak'

² c, fmdïm f;aÍfï oS i,ld n,k lreKq ms<sn|j my; f;aud Tiafia idlÉPdj

fufyhjkak'

² c, m%Njfha .eUqr wkqj

² .eUqre <sx i|yd - .eUqre <sx lÜg,h ̂Deep well kit& iys; c, fmdïm

  f;dard .ekSu'

² fkd.eUqre <sx i|yd - flakaødmidß fmdïm

² wjYH;dj wkqj

² .Dyia: lghq;= i|yd - jeiqKq bïfm,rh iys; wvq Odß;djlska hq;a

   flakaødmidÍ fmdïm

² ld¾ñl wjYH;d i|yd- újD; bïfm,rh iys; jeä Odß;djlska hq;a

  flakaødmidÍ fmdïm ̂ ;ekska ;ekg f.k hd yel'

  we<" fod<" ú,a" fmdl=Kqj,ska c,h fmdïm l<

  yels h'&

² f.dvke.s,sj, w;a;sjdrï lemSfï oS Wkk c,h bj;a lsÍu   iajmQ¾Kh

² le<s li< ñY% wmú;% c,h bj;a lsÍu    jk

² njqi¾j,g c,h msrùu    flakaødmidÍ

² ;ekska ;ekg f.dia lDIsld¾ñl lghq;=j,g c,h ,nd oSu    fmdïmh

² fmdïmfha Odß;dj

² fmdïm lrk c,fha mú;%;dj

² pQIK ysi ^óg¾ 6 la muK fõ&

² c,h Tijk uq¿ ysi à uq¿ ysig .e<fmk whqre f;dard .ekSu

² wu;r fldgia ,nd .ekSfï yelshdj

² idOdrK ñ,

² ;ekska ;ekg f.k hkjd o iaÒr j iú lrkjd o hkak

;ekska ;ekg f.k hk wjia:dfõ os bkaOk oyk tkacsu iys; c, fmdïm

f;dard .ekSu

² j.lSï iy;slh

² c, fmdïm iú lsÍfï oS ie,lsh hq;= lreKq ms<sn|j o my; lreKq uq,a lr f.k

idlÉPdjla fufyh jkak'

² c, m%Njhg b;d lsÜgq ia:dkhl fmdïmh iú lsÍu

² fmdïm iú lsÍug m%udKj;a bvlvla iys; uekúka jd;dY%h ,efnk fmdïm

ldurhla ;kd .ekSu
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² c, m%Njh foig 1x wdk;shla iys; j weo .ekSfï k<h iú lsÍu

² gexlsfhka c,h msg lsÍfï k<hg iEu úgu fpla jE,ajhla iy f.aÜ jE,ajhla

iú lsÍu' iqÿiq mSvk udkhla iú lsÍu'

² weo .ekSfï yd msg lsÍfï k<j,g Expantion Joint iú lsÍfuka k< osf.a

lïmk yd Yío .uka lsÍu j<lajd .ekSu'

² ksjeros m%ñ;sfhka hq;a .e<fmk úÿ,s /yeka fhdod .ekSu'

² c, fmdïm kv;a;= lsÍfï oS my; lreKq mss<sn| wjOdkh fhduq l< hq;= nj

idlÉPd lrkak'

² ffoksl j - fmdïmfha yd wod< Wmdx.j, c,h ldkaÿ fõ oehs mÍlaId lsÍu

- fmdïmfha Yíoh mÍlaId lsÍu

- fjd,aàh;dj iy Odrdj mÍlaId lsÍu

² i;shlg jrla - fmdïm fudagrfha Yíoh mÍlaId lsÍu

² udisl j - ish¨u úÿ,s ikaê ;o ù mj;S o hkak

² fmdïmj, mj;sk fodaI y÷kdf.k thg fhdok ms<shï ms<sn|j idlÉPd lrkak'

² fmdïmj, mj;sk fodaI

² fmdïmh ;;amr lsysmhla we;=<; l%shd úrys; ùu

² fmdïmh l%shd lrk kuq;a mSvkhla j¾Okh fkdùu

² fmdïmh l%shd lrk kuq;a Odß;dj wvq ùu

² fmdïmh ;=<ska wêl f>daIdjla ke.Su

uQ,sl joka (Key Words):

² .Dyia: c, fmdïm -  Domestic Water Pumps

² c, fmdïmfha kv;a;=j -  Maintenance of Water Pumps

.=Kd;aul fhojqï(

² .Dyia: c, fmdïm j¾. lsysmhl rEmigyka fyda wdlD;s

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² c, m%Njh wkqj iqÿiq c, fmdïm f;dard .ekSu

² Ndú;h wkqj iqÿiq c, fmdïm kï lsÍu

² c, fmdïm iú lsÍfï oS ie,lsh hq;= lreKq oelaùu

² c, fmdïm kv;a;=fõ oS we;s jk fodaI y÷kd f.k ms,shï fhoSu
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ksmqK;dj 13 # ffcj moaO;Ska ys c, Ndú; ld¾hlaIu;dj by< kxjhs'

ksmqK;d uÜgu 13'1 # Y%S ,xldfõ iïm%odhsl c, iïmdok ;dlaIKh úuid n,hs'

ld,Éfþo ixLHdj # 01 hs'

bf.kqï M, # ² c, iïmdokh y÷kajd tys jeo.;alu úuid n,hs'

² Y%S ,xldfõ iïm%odhsl jdß ;dlaIKh úuid n,hs'

mdvï ie,iqu i|yd Wmfoia (

² Y%S ,xldfõ mQrdK jdß l¾udka; lafIa;%fha ksoiqkla weiqßka iqÿiq bf.kqï

m%fõYhla fhdod .kak'

Wod # ² wkqrdOmqr" fmdf<dkakre hq.j, bÈ l< uyd jeõ ishjia .Kkdjla

merKs jqjo wog;a fkdkeiS mej;Su

² l%s'mQ' m<uqjk ishji jk úg;a ìfidafldgqj jeks c, md,k jHQy

iys; uy jeõ ;sîu

² ch .`. $fhdaO we< jeks úYsIag ks¾udK

² jeõj, c,h /ia lr N+.; k< yd we< fõ,s u.ska fl;a j;= fmdaIKh lsÍfï

ÈhqKq jdß ;dlaIK l%ufõohla Y%S ,xldfõ mej;s njg b;sydih idlaIs ork nj

fmkajd fokak'

² c, iïmdokh y÷kajd tys jeo.;alu bÈßm;a lsÍug isiqkg wjia:dj fokak'

² milg fyda N+ñhlg ,efnk c,h m%udKj;a fkdjk úg lD;s%u j c,h

iemhSu c, iïmdokh f,i y÷kajhs'

² c, iïmdokfha jeo.;alu

² lDIs fnda. j.dj yd N+ñ o¾Yk kv;a;= lsÍu

² mqrka jQ$wdka;sl bvï kej; j.dj

² ù jeks OdkH fnda.j, j,a me< md,kh

² mi ;o ùu je<elaùu

² Y%S ,xldfõ iïm%odhsl jdß ;dlaIKfha iqúfYaIS ,laIK y÷kd .ekSu i|yd

isiqkg wjia:dj i,ikak'

² mi - Ydl - i;=ka iy ñksid tlsfklg iïnkaO c,dY /ila we;=<;a jk

;sridr mßir moaO;shla f,i mqrdK jdß moaO;sh ye¢kaúh yels h'

² kùk jdß ud¾. l%uj, § fnda. c, wjYH;dj imhkqfha uQ, uKav, l,dmhg

muKla jqj;a mqrdK jdß moaO;sh b,lal jQfha uq`: mßir moaO;shgu h' fï

ksid fuu moaO;sfha ia:djr nj yd ;sridr nj wog;a mej;Su'

² fuu ;sridr nj mj;ajd .ekSu i|yd mßir ys;ldó f,i bÈ lr we;s fN!;sl

jHQy ^jeõ" wuqKq" we<fõ,s" jeõ moaO;s& fuka u ck;djf.a ixialD;sl yd iudc

yeisÍu o jeo.;a úh'

² hï moaO;shla ;=< c,h jeämqr pl%SlrKh lsÍu u.ska c,h yels;dla ÿrg tu

mßir moaO;sh ;=< u r|jd .ekSug W;aidy lr we;'

² w;S;fha § Y%S ,dxlslhkag jdß moaO;sj, wjYH;dj we;s ùug n, mE fya;=

idlÉPd lrkak'

² ck;djf.a m%Odk Ôjfkdamdh lDIs wd¾Ólh ùu ^ù j.dj&

² lDIsld¾ñl lghq;= yd tÈfkod wjYH;d i|yd c,h ,nd .ekSu
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² ck;dj jeämqr Ôj;a jQfha úh<s l,dmfha jQ w;r tys j¾Idj jif¾ tl

ld,hlg muKla iSud ùu iy ,efnk j¾Idj m%udKj;a fkdùu

² Y%S ,xldfõ W;=re m%foaYh" l,ska l,g meñKs kshx ;;a;ajj,g yiq ùu

² W;=re m%foaYfha l÷ ke;s ksid ixjyk j¾Idj ksis l,g fkd,eîu

² ck.ykh jeä j;a u j.d ìï mq`:,a ùu

² je,s ñY% fndr¨ .,a iys; mi ksid c,h ldkaÿ ùfuka f;;ukh r|d

fkdmej;Su

² fï ksid fudaiï jeis u.ska ,efnk c,h iqrlaIs; j m%fhdackhg .ekSu

wruqKq ùu

² f;;a l,dmhg wdikak j iqúfYaIs ia:dkj, c,h /ia lsÍu

² úh<s l,dmfha jeõ bÈ lsÍu

² Y%S ,xldfõ mqrdK jdß moaO;sfha úldYh ms<sn| f;dr;=re /ia lsÍug isiqka fhduq

lrkak'

² .x.d wdY%s; j ckdjdi werUQ ñksid miq l,l ck.ykh jeä j;a u ish

ckdjdi wE; m%foaYj,g jHdma; lsÍu'

² j.d lghq;= yd ffoksl wjYH;d i|yd c,h ,nd .ekSug n÷ka Ndú;h" l=vd

we<j,a iE§u jeks úúO l%ufõo w;ayod n,ñka úúO jdß ks¾udK ìys l< nj

ksoiqka weiqßka fmkajd fokak'

² l=vd .ï jeõ" uOH mßudK jeõ" uyd jeõ" wuqKq" we,fõ,s moaO;s ks¾udKh

lsÍu ms<sn|j fláfhka idlÉPd lrkak'

Wod # j.d lghq;= i|yd c,h /ia lsÍu  - jeõ

tu c,h j.d ìïj,g f.k hdu  - we,fõ,s

² fuu ks¾udK bÈ lsÍfï § ;uka i;= WmlrKj,ska N+ úIu;d  oekqu" bvï

uekSu yd ifudaÉp ,l=Kq lsÍu jeks oE ms<sn|j oekqu Ndú; lr we;s nj

oekqj;a lrkak'

² jdß moaO;sfha úúO jHQy ;=< wka;¾.; ù we;s ;dlaIKsl miqìu ms<sn| j

f;dr;=re /ia lrkak'

fï i|yd"

² kï lrk ,o rEmigykla weiqßka jejl fldgia yd tajdfha ld¾hhka

ms<sn| f;dr;=re .fõIKhg isiqka fhduq lrkak'

jej

wyiska jefgk c,h N+ñh u; .nvd lr r|jd ;nd .;a úYsIag ks¾ñ;hla

fuka u jdhq f.da,Sh wd¾ø;dj yd N+.; c, uÜgu ukd f,i mj;ajd

.ekSug iy wjYH jQ úg c,h m%fhdackhg .ekSug;a WmldÍ jk jHQyhls'

jejl fldgia

1' jeõ neïu

jeõ neïfï ld¾hhka yd th ks¾udKfha § fhdod f.k we;s ;dlaIKh

ms<sn|j f;dr;=re fiùug isiqka fhduq lrkak'

Wod# ² ksïkh yryd mia fhdod th u; m<uqfjka t¿ rxpqjla

weúoao ùu ^j¾;udkfha § o fõ,s ks¾udKfha § Goat feet

fvdairh Ndú;h&
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² bka miq ta u; yrla rxpqjla yd wk;=rej w,ska ,jd mE.

ùu'

² wjidkfha fi'ó' 30 l mia ;Ügqjla fi'ó' 2'5 Wilg wvq

lsÍu isÿ flrek nj b;sydifha i|yka fõ'

² jeõ neïu ks¾udKfha § msysá mdIKh ms<sn|j o ie,ls,su;a

ù we;'

2' ìfida fldgqj

² isxy, jdß ;dlaIKfha úYsIag;u ks¾udKh nj;a" jejl wêl c,

Odß;dj u.ska jeõ lKaähg oefkk mSvkh wvq lsÍu i|yd bÈ lr

we;s jHQyhls'

² ìfida fldgqj ks¾udKh ms<sn| j lreKq idlÉPd lrkak'

3' r<mkdj

² jeõ neïu Ldokh je<elaùu' l¿ .,a w;=rd we;s nj jeks lreKq

idlÉPd lrkak'

4' fidfrdõj

² f.dv fidfrdõj

² uv fidfrdõj

jejl /| jQ c,h md,khlska hq;= j f.dú ìïj,g fhduq lsÍu i|yd

bÈ lr we;s nj'

5' ÈhlegmyK

² c, uÜgu uekSu

6' fmdagd jeá" bia jeáh iy jeõ ;djq,a,

fïjdfha jeo.;alu yd miqìï jQ ;dlaIKh ms<sn| j lreKq idlÉPd

lrkak'  Wod # frdkauv jejg hdu je<elaùu'

² jeõ moaO;sh ^Cascade System& $ t,a,x.d moaO;sh y÷kajd ta ;=< wka;¾.; jk

;dlaIKh fláfhka úia;r lrkak'

úh<s l,dmSh N+ o¾Ykh ;=< c, fmdaIl m%foaYhl wkqms<sfj<ska we;s ixúê; c,

foay fY%aKshla t,a,x.djla f,i ye¢kafõ'

fuys § tl jejlska msgdr .,k c,h Bg my<ska we;s c,dYh u.ska r|jd .kakd

w;r th fojk c,dYfha fmdaIl m%foaYh fõ' jejlska fl;aj;=j,g fokq ,nk

Èhjr fyj;a fj,a myq j;=r kej; B<`. jejlg .,d hdug i,iajd Wmßu

m%fhdackhg f.k we;' jeõ moaO;sfha we;s l=vd jeõ l=¿ jeõ f,i y÷kajk w;r

uõ  jej  frdkauvj,ska  wdrlaId  lsÍu fïjd u.ska isÿ fõ'  l=¿ jeõ u.ska

frdkauv r|jd .kakd w;r uõ jejg frdkauv tl;= fkdjk w;r .x j;=r

;¾ck o we;s fkdfõ' úYd, c,dY bÈ lsÍug wjYH bv m%udKh iSñ; jQ úg fuh

jeo.;a fõ'

² we< ud¾. yd ne÷Kq ;dlaIKh ms<sn| f;dr;=re fiùug isiqka fhduq lrkak'

² úh<s l,dmSh N+ñfha we;s nEjqu wkqj we<j,a lemSu i|yd iqÿiq N+ úIu;djla

;sîu fï i|yd m%fhdackhg f.k we;'

² we< ud¾. ks¾udKh lsÍfï § iq¿ neiaula Tiafia úYd, ÿrlg c,h f.k hEu'

Wod# l,d jefõ isg fhdaO we< Èf.a lsf,daógrhg ñ,s óg¾ 95 l neiaula

hgf;a c,h f.k hEu' fuu wef<ys È. ls'ó' 87 ls'
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² we< ud¾.hla nEjqï m%foaYhla yryd .,k úg fõ.h md,kh lsÍug .,ska

;kk ,o w;a;sjdrï yd l=vd .,a lKq we<fõ,af,a we;=`: me;af;a ;ekska ;ek

iú lsÍu'

Wod # we<yer wuqfKa isg ñkafkaßh jejg c,h f.k hk we<yer we<

ud¾.h'

² we< ud¾. c,fhka msreKq úg w;sßla; c,h msg lsÍug l`: .,ska ksu l< jdka

ieliSu'

² N+ñfha yev;, wkqj È. we< ud¾. ieliSu

² jdß ud¾. ;ekSfï § N+ úIu;dj fuka u c,h Wrd .ekSu we<fõ,s Yla;su;a j

mj;ajd .ekSu" c, .e,aul § fyda mDÓú Ldok wjia:djkag Tfrd;a;= fok mßÈ

;ekSu wdÈh ms<sn| j ie,ls,su;a ù we;'

² Wux c, ;dlaIKh

N+.; k< u.ska jeõ" fmdl=Kqj,g c,h iemhSu'

Wod # ;sid jefõ isg rkauiq Whkg" l+Ügï fmdl=Kg c,h /f.k hEu' fuh

Wm mDIAÁh c, iïmdok l%uhls'

² wuqK

.,d hk Èh wjqrk ia:dkhls' .x.djla o`.r .efiñka jlal,ul yevhg .,d

neiSu ksid c, myf¾ fõ.h wvq ia:dkj, .,a w;=rd wuqKq bÈ lr we;' tu

ia:dkfha c, uÜgu by< kxjd fjk;a m%foaYhlg c,h yrjd we;'  Wod# we<yer

wuqK

² fõ,s

wêl c, wjYH;dj iemsÍu i|yd .x`.d ksïk yryd fõ,s" ;dmam ne£u' fõ,s

ne£ug úYd, ±j fldg" .iaj, mÜgd Ndú; lr we;' j;=r jeä wjia:dj, tajd

fiñka nei hdug ^fõ,s& ;dmamfha fofl<jr ia:dk idod ;sîu'

Wod # l,d jej fõ,a, ls'ó' 6'6 la È. yd Wi óg¾ 10 -18

fhdaO jefõ fõ,a, f,dj f;jk ia:dkh .kS' fõ,a, uqÿfkys m<,

óg¾ 91 ls'

uQ,sl joka (Key Words):

² c, ;dlaIKh - Irrigation

² t,a,x.d moaO;sh - Cascade System

² jdß ;dlaIKh - Irigation Technology

.=Kd;aul fhojqï(

² jejl fldgia oelafjk rEmigyka fyda wdlD;s

² Y%S ,xldfõ jeõ oelafjk is;shï

² t,a,x.d moaO;shl rEmigyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² c, iïmdokh ye¢kaùu yd jeo.;alu

² w;S; jdß moaO;sfha ,laIK" úldYh yd wjYH;dj

² jeõ yd jeõ moaO;sh yd ne¢ ;dlaIKh

² wuqKq yd we<fõ,s moaO;sh yd ne¢ ;dlaIKh
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ksmqK;d uÜgu 13'2 # fnda.fha c, wjYH;dj .Kkh lrhs'

ld,Éfþo ixLHdj # 04 hs'

bf.kqï M, # ² f;dard .;a fnda.hla i|yd c, wjYH;dj yd jdß c, wjYH;dj

.Kkh lrhs'

mdvï ie,iqu i|yd Wmfoia (

² fnda.fha wjYH;dj wkqj c,h fh§fuka c,h kue;s iïm; wmf;a hdu j<lajd

.; yels h' fï i|yd fnda. c, wjYH;dj .Kkh lr c,h fh§u jvd iqÿiq nj

m%ldY jk bf.kqï m%fõYhla fhdod .kak'

² fnda. c, wjYH;dj y÷kajkak'

fnda.hl c, wjYH;dj hkq tu fnda.fha idudkH j¾Okhla yd wiajekakla

,nd .ekSu i|yd ksYaÑ; ld, iSudjl § ,nd Èh hq;= c, m%udKh fõ'

² fnda.hlg fuu c,h ,efnk wdldr my; mßÈ nj idlÉPd u.ska fmkajd

fokak'

² j¾Idm;kh

² jdß c,h

² N+.; c,h flaIdl¾IK Woa.ukh u.ska ̂ Capillary rise&

² by; wdldr ;=fkkau

² fnda.hlg$fnda. lafIa;%hlg c,h m%Odk f,i wjYH jkafka

² jdIamSlrKh

² W;aiafõokh

² mßjD;a;Sh l%shd i|yd nj isiqkg ta;a;= .kajkak'

² by; wjYH;d mdßfNda.sl c, Ndú;h f,i y÷kajk nj meyeÈ,s lrkak'

 mdßfNda.sl c, Ndú;h }  jdIamSlrKh ¬ W;aiafõokh ¬ mßjD;a;Sh l%shd

² idudkHfhka Ydlhla wjfYdaIKh lrk c, m%udKfhka mßjD;a;Sh l%shd i|yd

Ndú; jk c, m%udKh b;d iq¿ w.hla ̂ 1] g;a jvd l=vd w.hla& ksid jdIamSlrK

W;aiafõokh mdßfNda.sl c, m%udKh f,i m%fhda.sl j Ndú; lrk nj wjOdrKh

lrkak'

² fï wkqj fnda. c, wjYH;djg m%Odk f,i n,mdkafka jdIamSlrK W;aiafõokh

nj;a fnda. c, wjYH;dj .Kkh lsÍfï § jdIamSlrK W;aiafõokh w.h .Kkh

lsÍu wjYH nj;a meyeÈ,s lr fokak'

² fnda.hl jdIamSlrK W;aiafõokhg úúO idOl n,mdk nj meyeÈ,s lr fokak'

² fnda. idOl - m%fNaoh

j¾Ol wjÈh

fnda.h laIa;%fha mj;sk ld,h

Ydl .ykh

j.d lkakh

² mdxY= idOl - jhkh" jHQyh" mdxY= .eUqr yd N+ úIu;dj

² ld,.=Ksl idOl - WIaK;ajh" idfmalaI wd¾ø;dj iq<f`.a m%fõ.h

² YIH úoHd;aul idOl - ìu ieliSu" j,a me< md,kh" fmdfydr fh§u
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² fnda.hl c, wjYH;dj .Kkh lsÍfï § fnda.fha tla tla j¾Ok wjÈj, §

jdIamSlrK W;aiafõokh isÿ jk c, m%udKh fiúh hq;= nj;a th my; mßÈ isÿ

l< hq;= nj;a wjOdrKh lrkak'

² fnda.hl j¾Ok wjÈ - ² îc me< wjÈh

² j¾Ol wjÈh

² mqIamSlrK wjÈh

² mßK; wjÈh

² fnda.hl c, wjYH;dj ^Èklg ñ'ó'& } fnda. jdIamSlrK W;aiafõokh

^Èklg ñ'ó&

² fnda. jdIamSlrKh .Kkh lsÍu i|yd tu fnda.h j.d lrk m%foaYfha

ks¾foaY$iuqoafoaY jdIamSlrK W;aiafõokh (ET
0
) .Kkh l< hq;= h'  ta i|yd

jdIamSlrKudk jdIamSlrKh (E
p
) fhdod .; yels h'

Kp hkq jdIamSlrKudkfha ix.=Klhhs'

ld,.=K o;a; we;s úg fmkaudka" fmkaudka-fudkaáhka jeks iólrK

fhdod f.k ET
0 
.Kkh l< yels h'

          ETo = Ep x Kp

² fnda.hl jdIamSlrK W;aiafõokh" ks¾foaY$iuqoafoaY jdIamSlrK W;aiafõokh

w;r iïnkaOh my; mßÈ fõ'

fnda. jdIamSlrK W;aiafõokh = ks¾foaY$iuqoafoaY    « fnda. ix.=Klh

 jdIamSlrK W;aiafõokh

E T c r o p  =  ETo « Kc

iuqoafoaY $ ks¾foaY jdIamSlrK W;aiafõokh (ETo) - Reference Evapotranspira-

t i o n

^óg¾ 0'12 l Wml,ams; Wilska hq;a ógrhg ;;a 70 l ia:djr mdIaÁh m%;sfrdaaOhla

we;s 0'23 la we,aìfvdajla iys; taldldr Wilska hq;=" il%Sh j¾Okhla we;s" ukdj

c, iïmdÈ; yd iïmQ¾Kfhka u N+ñh wdjrKh lrk ukdj úysÿKq yß; ;DK

mDIaGhla u.ska jk jdIamSlrK W;aiafõokhg wdikak f,i iudk uk#l,ams;

yß; fnda.hlska hï ld,hla ;=< § jdIamSlrK W;aiafõokh jk c, m%udKh&

we,aìfvdaj - hï jia;=jla u.ska iQ¾hdf,dalh fldmuK m%udKhla mrdj¾;kh

lrkjd o hkak'

Kc - fnda. ix.=Klh

fuh mfia f;;ukh fnda.fha Wi" fnda.fha j¾Ok wjÈh" iq<f`.a m%fõ.h

jeks lreKq u; r|d mj;s' Kc w.h tla tla fnda.h" fnda.j, j¾Ok wjÈh

wkqj fjkia fõ' fuys .Kkh l< iïu; j.= we;'

² fï wkqj tla tla fnda.fha j¾Ok wjÈj, § jdIamSlrK W;aiafõokh ^ETcrop&

fjka fjka jYfhka .Kkh lr wjidkfha fnda.fha uq`: ld, iSudj i|yd

jdIamSlrK W;aiafõokh jk m%udKh .Kkh l< yels nj meyeÈ,s lr fokak'

² my; WodyrKh wdY%fhka tla tla fnda.h i|yd jdIamSlrK W;aiafõokh .Kkh

lr fnda. c, wjYH;dj .Kkh l< yels fõ'

Wod # nv bß`.= fnda.h i|yd tla tla j¾Ol wjÈj, § Kc w.hhka yd

j¾Ol wjÈj, È. my; oela fõ' fnda.fha tla tla j¾Ol wjÈj, §
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jdIamSlrK W;aiafõokh .Kkh lrkak' ̂ fnda.fha tla tla wjia:dj,

§ jdIamSlrKh ms<sfj<ska Èklg ñ'ó 8'9" 9'4" 8'8 yd 7'6 fõ'&

Èk fnda. ix.=Klh

îc me< wjÈh 20 0'5

j¾Ol wjÈh 35 0'8

mqIamSlrK wjÈh 39 1'2

mßK; wjÈh 28 0'9

fnda.fha jdIamSlrK W;aiafõokh ETcrop = ETo × Kc

² îc me< wjÈh }ETcrop = 8.9 × 0.5 = 4.45mm/day

² uq¿ wjÈh ^Èk 20& i|yd jdIamSlrK W;aiafõokh } 4.45 × 20 = 89.0 mm

² j¾Ol wjÈh i|yd = ETcrop = 9.4 × 0.8 = 7.52 mm/day

uq¿ wjêh i|yd jdIamSlrK W;aiafõokh = 7.52 × 35 = 263.2 mm

² mqIamSlrK wjÈh

ETcrop = 8.8 × 1.2 = 10.56 mm/day

uq¿ wjÈh i|yd jdIamSlrK W;aiafõokh = 10.56 × 39 = 411.84 mm

² mßK; wjÈh

ETcrop = 7.6 × 0.9 = 6.84 mm/day

uq¿ wjÈh i|yd jdIamSlrK W;aiafõokh = 6.84 × 28 = 191.52 mm

² iïmQ¾K fnda.h i|yd

fnd a.fha jdIam SlrK W;aiafõokh = 89 + 263.2 + 411.84 + 191.52

   = 955.56 mm

= fuu w.h mdßfNda.sl c, Ndú;h fyj;a fnda. c, wjYH;dj fõ'

² fnda.hl c, wjYH;dj .Kkh l< hq;af;a fnda.hl il%Sh u wjÈh jk

mqIamSlrK wjÈh i|yd h' fufia .Kkh l< w.h wfkla wjia:dj, È wvq

jeä jk ksid th l<ukdlrKh l< hq;= h'

² fnda. c, wjYH;dj .Kkh lsÍfï § mdßfNda.sl c, wjYH;djg wu;r j

² c,h iemhSfï § wmf;a hk m%udKh

² c,h lafIa;%hg fh§fuka miq wmf;a hk m%udKh ^ldkaÿj-Percolation" jEiaiSu-

see page"  wmOdjh- runoff&

² fnda.h j.d lsÍfï § úfYaI wjYH;d ^ìï ieliSu" me< isgqùu& ms<sn|j

ie,ls,su;a úh hq;= h'

² ta wkqj my; lreKq ms<sn|j wjOdrKh lrkak'

WR = Cu + AL + SP

WR = c, iïmdok wjYH;dj

C u   = mdßfNda.sl c, Ndú;h

AL  = c, iïmdokfha § jk ydks

SP   = ìï ieliSu jeks úfYaI wjYH;d i|yd wjYH c,h

WR u.ska oelafjkqfha id¾:l wiajekakla i|yd fnda.fha c, b,a¨u h' fuu

b,a¨u iemhSu i|yd wjYH c,h j¾Idm;kfhka" N+.; c,fhka yd jdß c,

iïmdokfhka ,efí'
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WR = ER + S + IR

ER = iM, j¾Idm;kh - fnda.fha mdßfNda.sl c, Ndú;hg j¾Idm;kfhka

odhl jk m%udKh fõ'

^j¾Idfjka fldgila u;=msg wmOdjh f,i;a uQ, uKav, l,dmfhka .eUqrg

ldka¥ ù N+.; c,h f,i;a mig m;s; ùug fmr w;=relvkfha /£ jdIam

ùfukq;a bj;a fõ' fuu fldgi yer mfia uQ, uKav, l,dmfha /£ fnda.fha

mdßfNda.sl c, Ndú;hg odhl jk m%udKh iM, j¾Idm;khhs'&

S   =  N+.; c,fhka flaIdl¾IK Woa.ukfhka uQ, l,dmhg ,efnk

   c, m%udKh

IR  = jdß c, iïmdok wjYH;dj

² fï wkqj jdß c, iïmdok m%udKh my; iólrKfhka .Kkh l< yels h'

IR = WR - (ER+S)

IR = (Cu +AL+ SP) - (ER+S)

uQ,sl joka (Key Words):

² jdIamSlrK W;aiafõokh - Evapotrans piration

² fnda. c, wjYH;dj - Crop water requirement

² iM, j¾Idm;kh - Effective rainfall

² mdßfNda.sl c, Ndú;h - Consumption use of water

² jdß c, iïmdok wjYH;dj- Irrigation requirement

.=Kd;aul fhojqï (

² úúO fnda. i|yd fnda. ix.=Kl w.hka oelafjk j.=j

² fnda. ix.=Klh wkqj fnda.hl Ôú; ld,h fnod olajk m%ia;drh

we.hSu yd ;lafiarelr Kh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² fnda. c, wjYH;dj ye¢kaùu

² fnda.hl jdIamslrK W;aiafõokh .Kkh lsÍu

² fnda.hl jdß c, wjYH;dj .Kkh lsÍu
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ksmqK;d uÜgu 13'3 # c, iïmdok wjYH;dj .Kkh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² Y=oaO yd o< c, iïmdok wjYH;dj ú.%y lrhs'

² Y=oaO yd o< c, iïmdok wjYH;d ks¾jpkh lrhs'

² Y=oAO yd o< c, iïmdok wjYH;dj .Kkh lsÍu i|yd wjYH

iólrK f.dv k.hs'

² lafIa;%hla i|yd Y=oaO yd o< c, iïmdok wjYH;dj .Kkh

lrhs'

mdvï ie,iqu i|yd Wmfoia (

² lafIa;%hg imhk c,h Wmßu j m%fhdackhg .ekSfï jeo.;alu ms<sn|j isiqkaf.ka

úuiñka mdvug msúfikak'

² jdß c, iïmdokfha wjYH;dj idlÉPd lrkak'

jdIamSlrKh" W;aiafõokh yd .eUqre jEiaiSu hk l%shdj,sh ksid mdxY= c,h

mfika bj;a j hhs' túg fnda. c, W!k;djlg n÷ka ùu" mdxY= m%;sfrdaOh jeä

ù uq,a j¾Okh wvd< ùu jeks wys;lr m%;sM, ,efí' tjeks l%shd je<elaùug

j¾Idm;khg wu;r j lD;s%u j c,h lafIa;%hg iemhsh hq;= fõ' th jdß c,

iïmdokh hs'

² lafIa;%hg fhosh hq;= c, m%udKh my; mrsos c, iïmdok wjYH;d folska oelaúh

yels nj fmkajd fokak'

² Y=oaO c, iïmdok wjYH;dj

² o< c, iïmdok wjYH;dj

² Y=oaO c, iïmdok wjYH;dj ks¾jpkh lrkak'

i,ld n,k ,o wjia:djl isg" hï mila" lafIa;% Odß;dj olajd f.k taug

iemhsh hq;= c, m%udKh Wila f,i m%ldY lsÍu h'

² Y=oaO c, iïmdok wjYH;dj my; iólrK wdY%fhka .Kkh l< yels nj

fmkajd fokak'

1&'

I
n

= Y=oaO c, iïmdok wjYH;dj ^cm j,ska&

FC
w

= lafIa;% Odß;dfõ § c, m%;sY;h ^Ndrñ;sl c, wkqmd;hla f,i&

W
jw

= c, iïmdokh lrk úg mfia we;s Ndrñ;sl c, m%udKh ̂ wkqmd;hla

f,i& u,dksl ix.=Klhg fmr kej; c, iïmdokh lrk neúka

mi mj;akd wjia:dfõ c, m%;sY;h fuys oS i|yka lrhs'

= mfia oDYH >k;ajh ^tall ms<sn| .eg¨j u. yeÍu i|yd oDYH

úYsIag .=re;ajh fhdod .kshs'&

d = uQ, l,dmfha .eUqr

2&'      

  



134

FC
v

= lafIa;% Odß;dfõ § mdßudñ;sl c,h ^wkqmd;hla f,i&

WP
v

= u,dksl ix.=Klfha § mßudñ;sl c,h ^wkqmd;hla f,i&

D = W!k;dj wkqmd;hla f,i'

WP
w

= u,dksl ix.=Klfha § Ndrñ;sl c,h ^wkqmd;hla f,i&

FC
w

= lafIa;% Odß;dfõ § Ndrñ;sl c,h ^wkqmd;hla f,i&

² Ndrñ;sl c, m%udKh mfia úYsIaG .=re;ajfhka .=K lsÍu u.ska mßudñ;sl c,h

m%udKh njg yrjd .; yels h'

fuys§ I
n 
hkak uQ, l,dmfha .eUqr ^d& i|yd fhdok tallfhkau ,efk nj

fmkajd fokak'

² o< c, iïmdok wjYH;dj i|yd isiqka iu. ks¾jpkhla f.dv k.kak'

c, iïmdok ld¾hlaIu;dj 100]la fkdjk ksid Y=oaO c, iïmdol wjYH;djg

jvd jeämqr c, m%udKhla lafIa;%hg iemhsh hq;= fõ' fuf,i iemhsh hq;= uq¨

c, m%udKh o< c, iïmdok wjYH;dj hs'

² ks¾jpkh weiqßka o< c, iïmdok wjYH;dj .Kkh lsÍug iólrKhla f.dv

ke.Sug isiqkag Wmfoia fokak'

  o< c, iïmdok  } Y=oaO c, iïmdok ¬ iïmQ¾K ydks jQ c,

      wjYH;dj       wjYH;dj    m%udKh

² my; iólrKh u.ska o" o< c, iïmdok wjYH;dj .Kkh l< yels nj isiqkag

fmkajd fokak'

 o< c, iïmdok  }   Y=oaO c, iïmdok wjYH;dj

 wjYH;dj    c,h fh§fï ld¾hlaIu;dj

² úúO fnda. i|yd o< yd Y=oaO c, iïmdok wjYH;d .Kkh lsÍï i|yd isiqka j

fhduq lrjkak'

Wo# 1' tla;rd fnda.hl c, wjYH;dj 6'4 cm ls' c, fh§fï ld¾hlaIu;dj 80]

kï" lafIa;%fha o< c, iïmdok wjYH;dj .Kkh lrkak'

=   6.4 cm = 8 cm

  0.8

 2' ngq j.d lr we;s lafIa;%hl lafIa;% Odß;dfõ we;s mfiys wvx.= Ndrñ;sl

c, m%;sY;h 25] ls' tys uQ, uKav, l,dm .eUqr 100 cm yd mfia oDYH

>k;ajh 1.5 g cm
-3 fõ' mfiys u,dksl ix.=Klh 5] ls ^Ndrñ;sl&' 50] l

W!ks; uÜgfï § c, iïmdokh l< hq;= j we;akï" mfia Y=oaO c,

wjYH;dj .Kkh lrkak'

} ^25 -5& « 50 « 1'5 « 100

100 « 100

= 15 cm

uQ,sl joka (Key Words)(

² Y=oaO c, iïmdok wjYH;dj - Net Water Requirement

² o< c, iïmdok wjYH;dj - Gross Water Requirement
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² jdß c, iïmdokfha wjYH;dj ú.%y lsÍu

² Y=oaO yd o< c, iïmdokh hkak ks¾jpkh lsÍu

² Y=oaO yd o< c, iïmdok wjYH;d .Kkh lsÍug wod< iólrK bÈßm;a lsÍu

² Y=oaO yd o< c, iïmdok wjYH;d .Kkh lsÍu
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ksmqK;d uÜgu 13'4 # lafIA;%hl c, iïmdok ld¾hlaIu;dj .Kkh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² c, iïmdok ld¾hlaIu;dj w¾: olajhs'

² c, iïmdok ld¾hlaIu;djg wod< úúO .Kkh lsÍï iólrK

wdY%fhka isÿ lrhs'

² f;dard .;a ia:dk lsysmhl c,h f.k hdfï ld¾hlaIu;dj

.Kkh lrhs'

² c, ld¾hlaIu;dj by< kexùu i|yd wjYH lghq;= isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² j.d lafIa;%fha c,h ydks úh yels wjia:d ms<sn|j isiqkaf.ka úuid" c, ydks

wju lsÍfï jeo.;alu biau;= jk fia idlÉPdjla fufyh jkak'

² c, iïmdok ld¾hlaIu;dj hkak i|yd isiqka ,jd ks¾jpkhla f.dv kxjkak'

² úúO wjia:dka ys § c, ld¾hlaIu;dj my; whqre .Kkh l< yels nj idlÉPd

lrkak'

1& c,h f.k hdfï ld¾hlaIu;dj

c, m%jdyfhka ksl=;a l< c,fhka fldmuK m%;sY;hla lafIa;%hg ,enqfKa

o hkak'

c,h f.k hdfï } lafIa;%hg ,enqKq c, m%udKh « 100

ld¾hlaIu;dj c, m%Njfhka ksl=;a l< c,

m%udKh

2& c,h fh§fï ld¾hlaIu;dj

imhk ,o c,fhka fldmuK m%;sY;hla lafIa;%fha uQ, uKav, l,dmh

;=< /÷fKa o hkak'

c,h fh§fï }  uQ, uKav, l,dmfha /÷Kq c, m%udKh « 100

ld¾hlaIu;dj         lafIa;%hg ,enqKq c, m%udKh

3& c, Ndú; ld¾hlaIu;dj

imhk ,o c,fhka fldmuK m%;sY;hla M,odhl$jevodhl f,i Ndú;

lf<a o hkak

M,odhl$jevodhl f,i Ndú;d l< c,h f,i fnda.fha jdIamSlrK

W;aiafõokhg odhljk c,h" ,jK laIrKhg odhljk c,h" fnda.

isis,khg odhljk yd tjeks wfkl=;a M,odhl ld¾hhka i|yd fhdod

.efkk c,h fõ'

c, Ndú;       }  M,odhl$jevodhl f,i Ndú; l< c, m%udKh « 100

ld¾hlaIu;dj        lafIa;%hg ,enqKq c,h m%udKh
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4& c, iïmdok fhdackd l%ufha ld¾hlaIu;dj ^Scheme irrigation efficiency& c,

iïmdok fhdackd l%uhl c,h f.khdfï ld¾hlaIu;dj yd c,h fh§fï

ld¾hlaIu;dj wkqj c, iïmdok fhdackd l%ufha ld¾hlaIu;dj ;SrKh fõ'

   c,h f.khdfï    «  c,h fh§fï

                 ld¾hlaIu;dj (%)   ld¾hlaIu;dj (%)

   100

² ia:dk lsysmhl c,h f.k hdfï ld¾hlaIu;dj .Kkh lsÍug isiqkag Wmfoia

fokak'

² c, iïmdok ld¾hlaIu;dj by< kexùug .; yels l%shdud¾. idlÉPd lrkak'

Wod # iq<x ndOl bÈ lsÍu" jiqka fh§u" ldnksl øjH tla lsÍu" j,a me< md,kh"

;dlaIKsl l%u wkq.ukh lsÍu" iQlaIu c, iïmdok l%u Ndú;h'

uQ,sl joka (Key Words):

² c, iïmdok ld¾hlaIu;dj - Irrigation Efficiency

² c,h f.khdfï ld¾hlaIu;dj - Conveyance Efficiency

² c,h fh§fï ld¾hlaIu;dj - Application Efficiency

² c, Ndú; ld¾hlaIu;dj - Water Use Efficiency

.=Kd;aul fhojqï (

² c, ud¾.

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² c, iïmdok ld¾hlaIu;dj w¾: oelaùu'

² c, iïmdok ld¾hlaIu;djg wod< iólrK bÈßm;a lsÍu'

² lafIa;%fha úúO ia:dkj,g c,h f.k hdfï ld¾hlaIu;dj .Kkh lsßu'

² c, ld¾hlaIu;dj by< kexùu i|yd l%shd ud¾. wkq.ukh lsÍu

ld¾hlaIu;dj
c, iïmdok fhdackd l%ufha

 }
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ksmqK;d uÜgu 13'5 # mDIaÀh c, iïmdok l%u ie,iqï lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² mDIaÁh c, iïmdok l%u úia;r lrhs'

² mDIaÀh c, iïmdok l%u ii|hs'

mdvï ie,iqu i|yd Wmfoia (

² mDIAÁh c, iïmdok l%u oelafjk rEmigyka isiqkag bÈßm;a lsÍu u.ska iqÿiq

m%fõYhla ,nd .kak'

² mDIaÁh c, iïmdokh ye¢kaùu i|yd idlÉPdjla fufyhjkak'

mDIaÁh c, iïmdokh hkq .=re;aj n,h u.ska mi u;=msáka c,h fnodyeÍfï yd

c,h fnod yeÍfï l%u Ys,am tl;=jls'

² c, iïmdok moaO;shl fldgia kï lsÍug isiqka fhduq lrkak' c, iemhqu

^Water Supply&" c,h fnod yßk moaO;sh ^Water Delivery System&" c,h Ndú;

lrk moaO;sh ^Water Use System& iy c,h bj;a lrk moaO;sh ^Water Removal

System&

² c, iïmdokh lsÍu i|yd c,h ,efnk wdldrh ms<sn| j isiqka iu. idlÉPdjla

fufyhjkak'

² N+.; c,h fmdïm lsÍu

² c, myrlska c,dYhlg c,h ,nd f.k lafIa;%hg f.k hdu

² mDIaÁh c, iïmdok l%shdj,sfha wjia:d meyeÈ,s lsÍu isÿ lrkak'

² Advance phase - lafIa;%hg c,h fh¥ wjia:dfõ isg mi u;=msáka lafIa;%h

mqrd c,h .uka lr wjika jQ wjia:dj olajd wjÈh'

² Wetting/Ponding or Storage phase - c,h lafIa;%fha .uka lr wjika jQ wjia:dfõ

isg c,h lmd yßk wjia:dj olajd wjÈh

² Depletion phase - c, iemhqu k;r l< wjia:dfõ isg mi u;=msg c,h

fkdfmfkk wjia:dj olajd wjÈh

² Recession - c,h u;=msáka fkdfmfkk wjia:dfõ isg fmd<j ;=<

N+.; c, uÜgu olajd c,h ldkaÿ jk wjÈh

² WÑ; c, iïmdok l%uh f;aÍu i|yd n,mdk úúO idOl biau;= lsÍug

idlÉPdjla fufyhjkak'

² úhou" lafIa;%fha úYd,;ajh yd yevh" mfia c, wjfYdaIK Odß;dj" c,

iemhqï wdldrh yd c,fha .=Kd;aul;dj" foaY.=Kh" fnda. j.d rgd

² mDIaÁh c, iïmdok l%u kï lsÍu i|yd isiqka fhduq lsÍu

² msgdr

² we,s

² fíiï

² ;Sre

² msgdr c, iïmdokfha È c,h md,khlska f;drj fnod yeÍu isÿ jk nj;a" fuh

wld¾hlaIu l%uhla neúka Ndú;h b;d wvq nj fmkaùu i|yd idlÉPdjla

fufyhjkak'

² we,s c, iïmdokh ye¢kaùu i|yd isiqka iu. idlÉPdjla fufyhkak'

² we,sj,g c,h iemhSu i|yd úúO jHQy Ndú; l< yels nj isiqkag fmkajd
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fokak'

² Gated pipe

² ihsmk

² head ditch

² Bankless system

² ifudaÉp we,s fhdod .ekSfï wjYH;dj meyeÈ,s lsÍug idlÉPdjla fufyhjkak'

² we,s ;=< c, myf¾ fõ.h r|d mj;sk idOl ms<sn| idlÉPdjla u.ska biau;= lr

.kak'

² nEjqu" N+ñfha r¿ nj" we,sj, yevh

² we,s w;r mr;rh fnda. úfYaIh wkqj fjkia jk nj isiqkag fmkajd fokak'

² we,sj, È. r|d mj;sk idOl biau;= lsÍug idlÉPdjla fufyhjkak'

² mfia iajNdjh" N+ úIu;dj fnda. j¾.h

² we,s j, idudkH È. yd we,s w;r mr;rh ms<sn| lreKq fiùug isiqka fhduq

lrkak'

² we,s c, iïmdokh fh§ug iqÿiq fnda. ms<sn| isiqka iu. idlÉPdjla fufyh

jkak'

Wod # nv bß`.=" Wla jeks fma<shg isgqjk fnda. iy m,;=re fnda.

² we,s c, iïmdokfha jdis wjdis iei£ug isiqka fhduq lrkak'

² fíiï c, iïmdokh ye¢kaùug isiqka iu. idlÉPdjla fufyhjkak'

² fíiï wdldr folla we;s nj yd tajdfha fjkialï ms<sn| isiqka iu. idlÉPdjla

fufyhjkak'

² jeiqKq wdldrh - fjka fjka j ;nd we;s fíiï

² fkdjeiqKq wdldrh - fuys È fíiï tlsfkl w;r iïnkaO;djla we;' tla

fíiula c,fhka ix;Dma; jQ miq jykh jk c,h

fjk;a fíiulg .uka lrhs'

² fíiï c, iïmdokh jvd WÑ; mia j¾. ms<sn| lreKq fiùug isiqka fhduq

lrkak'

² fíiï c, iïmdokhg hk úhou" iqÿiq mia j¾.h ms<sn| isiqka iu. idlÉPdjla

fufyhjkak'

² fíiï c, iïmdokh WÑ; fnda. j¾. ms<sn| lreKq fiùug isiqka fhduq

lrkak'

² fíiï c, iïmdokfha jdis yd wjdis idlÉPd lrkak'

² ;Sre c, iïmdokh ye¢kaùug isiqka iu. idlÉPdjla fufyhjkak'

² ;Srej, idudkH È. yd m<, ms<sn|j isiqkag fmkajd fokak'

² ;Srej, fl<jr jid we;s wjia:dj, ld¾hlaIu;dj jeä nj isiqkag fmkajd

fokak'

² ;Sre c, iïmdokh fh§ug WÑ; fnda. ms<sn| j isiqka iu. idlÉPdjla

fufyhjkak'

Wod# isgqia l=,fha fnda." ;lald,s jeks fnda.

² we,s" ;Sre yd fíiï c, iïmdok l%u ms<sn|j iei£ula lsÍug isiqka fhduq

lrkak'
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uQ,sl joka (Key Words):

² mDIaÁh c, iïmdokh - Surface Irrigation

² msgdr c, iïmdokh - Flood Irrigation

² fíiï c, iïmdokh - Basin Irrigation

² we,s c, iïmdokh - Forrow Irrigation

² ;Sre c, iïmdokh - Border Irrigation

.=Kd;aul fhojqï (

² c, iïmdok l%uj, rEm igyka

² úúO mia j¾. j, f;;uk rgd oelafjk rEmigyka ^wetting Patterns&

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² mDIaÁh c, iïmdok l%u kï lsÍu

² mDIAÁh c, iïmdok l%u úia;r lsÍu

² mDIAÁh c, iïmdok l%u iei£u
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ksmqK;d uÜgu 13'6 # Wm mDIaÁh c, iïmdok l%u úia;r lrhs'

ld,Éfþo ixLHdj # 02

bf.kqï M, # ² úúO Wm mDIaÁh c, iïmdok l%u úia;r lrhs'

bf.kqï-b.ekaùï l%shdj,sh (

² Wm mDIAÁh c, iïmdok l%uhla ±lafjk rEmigykla isiqkag fmkajd fyda Wm

mDIaÁh c, iïmdok l%u ye¢kaùu i|yd iqÿiq msúiqula fhdod .kak'

² Wm mDIaÁh c, iïmdokfha wruqK meyeÈ,s lsÍu i|yd idlÉPdjla fufyhjkak'

² Wm mDIAÁh c, iïmdok l%u ,ehsia;=.; lsÍu i|yd iy tajdfha rEm igyka

we£ug isiqka fhduq lrkak'

² újD; ldkq

² iújr k<

² l< c, iïmdokh

² Wm mDIaÁh c, iïmdok l%uh jvd iqÿiq mdxY= mßir;d idlÉPdjla weiqfrka

fmkajd fokak'

² taldldr jhkhla iys; wmdr.uH mia i|yd

² fkd.eUqre mia i|yd

² Wm mDIaÁh c, iïmdokfha jeo.;alu meyeÈ,s lsÍug idlÉPdjla fufyh

jkak'

uQ,sl joka (Key Words):

² Wm mDIaÁh c, iïmdokh - Sub surface Irrigation

² l< c, iïmdokh - Pitcher Irrigation

.=Kd;aul fhojqï (

² úúO Wm mDIAÁh c, iïmdok l%uj, rEmigyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² Wm mDIaÁh c, iïmdokh ye¢kaùu

² Wm mDIaÁh c, iïmdokfha wruqKq

² Wm mDIaÁh c, iïmdok l%u

² Wm mDIaÁh c, iïmdok l%uj, jeo.;alu
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ksmqK;d uÜgu 13'7 # ir, laIqø c, iïmdok l%uhla ia:dmkh lrhs'

ld,Éfþo ixLHdj # 07

bf.kqï M, # ² laIqø c, iïmdokh ks¾jpkh lrhs'

² laIqø c, iïmdok l%u kï lrhs'

² laIqø c, iïmdok moaO;Skays úúO wx. y÷kd .kshs'

² laIqø c, iïmdok l%uhla ie,iqï lsÍfï § ie,lsh hq;= idOl

úia;r lrhs'

² fok ,o N+ñhlg iqÿiq laIqø c, iïmdok l%uhla ia:dmkh

lrhs'

² laIqø c, iïmdok moaO;shl we;s úh yels .eg¨ i|yd úi÷ï

bÈßm;a lrhs'

mdvï ie,iqu i|yd Wmfoia (

² ixhqla; ;eáhla fyda Pdhd rEmhla Ndú;fhka lafIa;%hl úisß yd ìxÿuh c,

iïmdokh isÿ lrk whqre fmkajñka mdvug msúfikak'

² laIqø c, iïmdokh w¾: olajkak'

ie,iqï l< k< moaO;shla Wmfhda.S lr .ksñka fnda.fha wjYH;djg iß,k

iSñ; c, m%udKhla mfia iSñ; mßudjlg mSvkhla hgf;a iemhSu'

² laIqø c, iïmdok l%u ms<sn|j isiqkaf.ka úuikak'

² ìxÿ c, iïmdokh - k< moaO;shlg iú l< úfYaI úfudaplj,ska fnda.fha

uQ, moaO;s l,dmhg ìxÿ jYfhka c,h ,eîug ie,eiaùu'

² úisß c, iïmdokh - fmdf<dfjka by< iú lrk úisreï ysilska mSvkhla

hgf;a úysÿjd yßkq ,nk c,h u.ska fmdf<dj u;=msg taldldÍ f;óulg

,la lsÍu'

² úisreï yd ìxÿuh c, iïmdok moaO;sj,g wod< wx. isiqkag bÈßm;a lr tajd

y÷kd .ekSug wjia:dj i,ikak'

² c, fmdïmh

² m%Odk md,l tallh

² c, fmrk

² mSvkh md,kh lrk WmlrK

² jdhq yd ßla;l ksoyia lsÍfï lmdg

² mSvk udml

² c, lrdu

² c, ñkqï Wmdx.

² fmdfydr fh§fï Wmdx.

² m%Odk iy Wm m%Odk k< moaO;sh

² md¾Yaúl k< moaO;sh

² úisreï ysia

² úfudapl ^emitter&

² tla tla wx. f;dard .ekSfï § ie,lsh hq;= lreKq idlÉPd lrkak'

Wod # ² c, fmdïmh - c,fha mSvkh taldldÍ uÜgul mj;ajd .ekSug yels
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ùu" fmdïmh l%shd lrùug wjYH n,h" l%shd lrùu yd kv;a;=j myiq

ùu'

² c, fmrk -  c, m%Njfha fN!;sl mdßY=oaO;dj yd ridhksl .=Kdx.

wkqj fmrk f;aÍu

² m%Odk yd Wm k< moaO;sh - by< Odß;djla iys; Yla;su;a  PVC k<"

fmd,s t;s,ska k< (HDPE - High Density Poly Ethelene) fyda we,al;ska

k< iqÿiq h'

² md¾Yaúl k< moaO;sh yd úisreï ysia fyda úfudapl - ;rula ;=kS"

tfy;a Yla;su;a fmd,s t;s,ska k< ^LLDPE - Linear Low Density Poly

Ethelene& úh hq;= w;r" mdrcïnQ, lsrKj,g Tfrd;a;= fok f,i ldnka

wvx.=" uQ, øjH  fhÿ  l`: ÿUqre fyda  w÷re  meyefhka hqla; j ksmojd

;sìh hq;= h'

² laIqø c, iïmdok l%uhla ie,iqï lsÍfï § i,ld ne,sh hq;= idOl idlÉPd

lrkak'

² fnda. j.d N+ñh y mia j¾.

² mfia fN!;sl yd ridhksl idOl

Wod # jhkh" jHQyh" c,h ldkaÿ ùfï yd r|jd .ekSfï Odß;dj" c,

iïmdokfha § mi f;;a lrkq ,nk rgdj" mfia ,jK;dj'

² N+ñfha úYd,;ajh" msysàu yd N+ñfha nEjqu

² c, m%Njh yd c,h ,nd .; yels m%udKh

² c, m%Nj i|yd WodyrK # lDIs <sx" k< <sx" fjk;a <sx" .x.d" we< fod<"

jeõ" fmdl=Kq  ^m%Njh wkqj iqÿiq c, fmrk f;dard .ekSu jeo.;a h'&

² c, m%udKh - c, iïmdokh lsÍug n,dfmdfrd;a;= jk uq¿ j.d mßirh

i|yd m%udKj;a c, mßudjla ,nd §u i|yd jif¾ jeä u úh<s ld,fha §

fnda.fha Wmßu c, wjYH;dj imqrd,Sug c, m%Njhg yels úh hq;= h'

² m%foaYfha foaY.=Kh

² j¾Idm;kh yd idfmalaI wd¾ø;dj

² WIaK;ajh

² iq<f`.a m%fõ.h

² ;dlaIKsl ±kqu yd wdfhdack yelshdj

² by; idOl ie,els,a,g f.k fhda.H úisß yd ìxÿuh c, iïmdok l%u lafIa;%fha

ia:dmkh lsÍug isiqkag u. fmkajkak'

² laIqø c, iïmdok moaO;shl we;s úh yels .eg¨ yd tajdg úiÿï idlÉPd

lrkak'

² c, fmdïmhlg wod< .eg¨ - Wod # c, fmdïmh l%shd;aul fkdùu'

² m%Odk md,l tallhg wod< .eg¨ - Wod # c,h ldkaÿ ùu

² m%Odk k<" Wm m%Odk k< yd md¾Yaúl k< wdY%S; .eg¨ - Wod #  k< wfkl=;a

k< yd Wmdx. yßwdldr j iïnkaO fkdùu yd ta yryd c, ldkaÿj

² c, úi¾ck$úisreï ysiaj,g wod< .eg¨  Wod # c,h kshñ; wdldrhg msg

fkdùu'  c,h  w¾O fyda mQ¾K jYfhka ysr ùu'
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uQ,sl joka (Key Words):

² laIqø c, iïmdokh - Micro Irrigation

² úisß c, iïmdokh - Sprinkler Irrigation

² ìxÿ c, iïmdokh - Drip Irrigation

.=Kd;aul fhojqï (

² ìxÿ yd úisß c, iïmdok l%u ia:dmkh lsÍug wjYH fldgia

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² laIqø c, iïmdokh hkak ye¢kaùu

² laIqø c, iïmdok l%u kï lsÍu

² laIqø c, iïmdok moaO;Skays úúO wx. y÷kd .ekSu

² laIqø c, iïmdok l%uhla ie,iqï lsÍfï § ie,lsh hq;= idOl úia;r lsÍu

² lafIa;%hl CIqø c, iïmdok moaO;shla ia:dmkh lsÍu

² laIqø c, iïmdok moaO;shl we;s úh yels .eg¨ i|yd úi÷ï fhdackd lsÍu
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ksmqK;dj 14 # id¾:l fnda. j.djla Wfoid m<sfndaO l<ukdlrKh lrhs'

ksmqK;d uÜgu 14'1 # m<sfndaO j¾. lr .yk >k;ajh ms<sn| j úia;r lrhs'

ld,Éfþo ixLHdj # 03 hs'

bf.kqï M, # ² m<sfndaO j¾. lrhs'

² m<sfndaO .yk >k;aj uÜgï y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² m<sfndaO ydksj,g ,la jQ Ydl fldgia iy úúO m<sfndaO kso¾Yl lsysmhla

mka;shg bÈßm;a lrñka mdvug m%fõY jkak'

² ñksidg fyda ñksid úiska we;s lrkq ,nk if;l=g" j.d lrkq ,nk fnda.hlg"

.nvd lrk ,o ksIAmdokj,g ñksid úiska mßyrKh lrkq ,nk hï øjHhlg

wd¾Ól jYfhka ydks isÿ lrk cSùka fldgia m<sfndaO f,i yªkajk nj isiqkag

wjOdrKh lrkak'

² m<sfndaO m%Odk ldKavj,g j¾. lsÍug fhduq lrkak'

² j,a me<Eá

² lDñ yd lDñ fkdjk i;a;aj m<sfndaO

² frda. ldrl

² .yk iu;=, s; uÜgu - Population Equilibrium Level (PEL)

mdßißl úp,H;d ke;s úg" È.= ld,hla ;=, mj;skakd jQ idudkH m<sfndaO .yk

>k;ajh .yk iu;=,s; uÜgu f,i y÷kajk nj isiqkag ;yjqre lrkak'

² iajNdúl mßirhl Ôú .ykh  iu;=,s; ;;a;ajhl mj;sk nj;a ñksia l%shdldrlï

fya;=fjka Ôù .ykhl iu;=,s;;dj ì£ hk nj;a isiqkag meyeos,s lr fokak'

Wod# ù j.djg ydkslr lDóka lsysm fofkl=f.a wd¾Ól ydksodhS uÜgu

    m<sfndaOlhd   ydksh lrk wjia:dj    wd¾Ól ydksodhs uÜgu

  1' ÿUqre me< j¾Ol wjÈh m÷re 25l fyda ñá 25l

    lSvEjd m%ckl wjÈh lSvEjka 125la fyda Bg jeä

.Kkla

  2' f.dhï mSfok iy wf;a È.ska ,l=Kq jk

    ul=Kd lsß jÈk wjÈh wv lj fldgia 10l ueiaika

20la fyda jeä .Kkla isàu

² fuys § m<sfndaOlhskaf.a .ykh jeä ù Tjqka ydks f.k fok ;;a;ajhg m;a ùu

isÿ úh yels nj idlÉPd lrkak' fuhg n,mdk fya;= f,i ;ksfnda. j.dj

iajNdúl i;=rka úkdY ùu" wdÈ ksoiqka olajkak'

² hï m<sfndaOlhl= wd¾Ól m<sfndaOlhl= f,i i,lkq ,nkafka tu m<sfndaO

.yK >k;ajh" wd¾Ól ydksodhs uÜgug jvd jeä jQ úg nj wjOdrKh lrkak'

² hï j.djlg wd¾Ól ydkshla isÿ lsÍug mgka .kakd wju m<sfndaO .yk

>k;ajh" tu m<sfndaO .ykfha wd¾Ól ydksodhs uÜgu ^Economic Injury Level-

EIL& f,i ye¢kafjk nj;a wd¾Ól ydksodhl uÜgu m<sfndaO j¾.h" fnda.
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j¾.h" j.d lkakh iy j.d lrk m%foaYh wkqj fjkia jk nj;a meyeos,s

lrkak'

² EIL j, § m<sfndaOlhd md,kh lsÍug jeh jk úhou tu m<sfndaOlhdf.a ydksh

ksid isÿ jk w,dNhg iudk jk nj wjOdrKh lrkak'

² ;jo hï m<sfndaO .ykhla wd¾Ól ydksodhl uÜgu lrd t<öu j<lajd .ekSug

m<sfndaO md,k l%u fh§u wdrïN l< hq;= m<sfndaO .yk >k;aj uÜgu" wd¾Ól

foay,Sh uÜgu ^Economic Threshold Level-ETL & f,i y÷kajk nj idlÉPd

lrkak'

² m<sfndaOj, .yk úp,;d oelafjk l,ams; m%ia;drh weiqfrka m<sfndaO .yk

uÜgï ms<sn|j meyeos,s lrkak'

² wd¾Ól ydksh je<elaùug .yk >k;ajh yeu úgu ETL j,g jvd my<ska ;nd

.; hq;= nj;a ETLj,g jvd m<sfndaO .ykh jeä jQ úg th jix.; ;;a;ajhla

^Epidemic Level& f,i y÷kajk nj;a tu wjia:dfõ m<sfndaO md,kh wiSre jk

nj úia;r lrkak'

uQ,sl joka (Key Words):

² .yk iu;=,s; ïggu - Population Equilibrium Level (PEL)

² wd¾Ól ydksodhl uÜgu - Economic Injury Level (EIL)

² wd¾Ól foay,Sh uÜgu - Economic Threshhold Level (ETL)

² jix.; uÜgu - Epidemic Level

² wd¾Ól m<sfndaOlhd - Economic Pest

² .yk >k;ajh - Population Density

.=Kd;aul fhojqï (

² m<sfndaO .yk úp,;d ±lafjk l,ams; m%ia;drh

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² m<sfndaO j¾. lsÍu'

² úúO m<sfndaO .yk uÜgu ms<sn| úia;r lsÍu'

² m<sfndaO md,kh i|yd WÑ; .yk >k;aj uÜgï y÷kd .ekSu'

m<sfndaO kdYl u.ska iajdNdúl i;=rkaf.a iy
m<sfndaO Ôù .yk >k;ajh fjkia ùu

m<sfndaO .yk

>k;ajh

iajdNdúl i;=rka

u.ska Ôù .yk

>k;ajh
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ksmqK;d uÜgu 14'2 # j,a me< md,kh i|yd WÑ; l%ufõo ie,iqï lrhs'

ld,Éfþo ixLHdj # 08 hs'

bf.kqï M, # ² úúO ks¾Kdhl wkqj j,a me< j¾. lrhs'

² j,a me<j, jdis yd wjdis úia;r lrhs'

² j,a me< md,k l%u w;ayod n,hs'

mdvï ie,iqu i|yd Wmfoia (

² mdi,a mßY%fha iqÿiq ia:dkhlg isiqka f.k f.dia úúO j,a me< j¾. iy tajdfha

,laIK y÷kd .ekSug iydh fjñka mdvug msúfikak'

² lfaIa;%fha j.d lrk ,o fnda.hkag wu;r j jefvñka" j.d lrk ,o fnda.hlg

ydks f.k fok me<eá j,a me<Eá f,i y÷kajk nj lafIa;% w;aoelSï ;=<ska u

u;= lr .kak'

² lafIa;%h ksÍlaIKfha § úúO ks¾Kdhlhkag wh;a jk j,a me<j, iajNdjh"

jefvk ia:dk" wdÈh y÷kd .ekSug iy úia;r lsÍug isiqka fhduq lrjkak'

² jefvk mßirh" Ôú; ld,h iy rEmdldrh wkqj j,a me< j¾.SlrKh lr

ksoiqka oelaùug isiqkg Wmfoia fokak' fuys § wjYH kï lKAvdhï l%shdldrlula

jqj o ie,iqï l< yels h'

² fuys § my; i|yka ksmqK;d isiqka úiska m%o¾Ykh l< hq;= h'

² jefvk mßirh wkqj j,a me< j¾. lsÍu yd ksoiqka oelaùu

^f.dv  -  ksÈl=ïnd" yq,x;,d" j,a rn¾

 uv    -  fj,audrela" wefgdard" ncß&

² Ôú; ld,h wkqj j,a me< j¾. lsÍu yd ksoiqka oelaùu

^tal jd¾Isl - yq<x;,d" fudkrl=vqïìh

 nyq jd¾Isl - .|mdk" fmdäis[Af[da" urx" wefgdard&

² rEmdldrh wkqj j,a me< j¾. lsÍu" ksoiqka oelaùu

^m<,a m;% - Èh ishU,d" Èh ynr," fudkrl=vqïìh" l=mamfïkshd" we;a;ä

 ;DK j¾. - wefgdard" ngoe,a," ne,;rK" fj,audrela

 mka j¾. - l,d÷re" ;=kaysßh" ;=keiai&

² fjk;a rgj,ska" m%foaYhlska m%foaYhlg meñK" wdl%uKYS,S f,i jHdma; jk

j,a me<Eá wdl%uKYS,S j,a me<Eá jYfhka ye£kafjk nj idlÉPd lr kso¾Yl

u.ska fyda rEm igyka u.ska tajd y÷kd .ekSug bv i,ikak' tjeks j,a me< Tn

m%foaYfha mj;skafka oehs fidhd ne,Sug isiqka fhduq lrjkak' ^fhdaO ksÈl=ïnd"

ie,aùkshd" md;Skshï" we,sf.ag¾&

² j,a me<j,ska we;s jk ydks ^wjdis& ms<sn| .fõIKhg isiqka fhduq lrkak' tys

§ my; ksoiqka o Wmfhda.S lr .; yels h'

² wdf,dalh" bvlv" fmdaIl i|yd fnda.h iu`. ;r.h we;s ù tu.ska j¾Okh

wvd< ùu

² wiajekafka m%udKd;aul yd .=Kd;aul ydks we;s ùu

² fjk;a m<sfndaO ydks by< hdu

² N+ñfha jákdlu wvq ùu

² c, ud¾. wjysr ùu
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² iuyr j,a me<Eá f.dúfmd< i;=kag iy fnda.j,g úI ùu

² j,a me<j, my; i|yka jdis o we;s nj ksoiqkla iys;j idlÉPd lrkak'

² i;a;aj iy ukqIH wdydr f,i

² mdxY= Ldokh je<elaùu

² T!IO f,i Ndú;h

² mdxY= c, ydks je<elaùu

² j,a me< md,k l%u ms<sn|j isiqkaf.a mQ¾j oekqu úuikak'

² j,a me< md,k l%u j¾. lsÍug ksoiqka oelaùug;a isiqka fhduq lrkak' tys §

my; i|yka lreKq ms<sn| isiqka oekqj;a úh hq;= h'

² fN!;sl$hdka;%sl md,k l%u

^w;ska .e,ùu" Wo¨ Ndú;h" lmd bj;a lsÍu" mi fmr<Su" c,h mqrjd ;eîu"

 jiqka fh§u" .sks ;eîu&

² YIH úµd;aul l%u

^wdjrK fnda. jeùu" fnda. udrej" ksjerÈ fmdfydr Ndú;h" ksjerÈ j ìu

 ms<sfh, lsÍu" fnda.fha ikSmdrlaIdj" ksjerÈ j fmdfydr Ndú;h" fnda. w;r

 ksis mr;r mj;ajd .ekSu&

² ffcj úµd;aul l%u

^jHdê cklhka" mrfmdaIs;hka fhdod j,a me< md,khhs'

lgq mf;dla md,kh - Cactoblastis cactorum i,nhd" úf,d am slfhls '

lgq mf;dla md,khg - Montegnella opuntionim È, Srh jHê cklhl=

  f,i fhdod .ekSu'&

² jHjia:dms; l%u

^wmkhkfha § Ydl ksfrdaOdhk fr.=,disj,g wkql+, j isÿ lsÍu&

² ridhksl md,k l%u

² j,a me< l<ukdlrKfha kj m%jK;d ms<sn| isiqka iu. idlÉPd lrkak'

² j,a kdYlj,g Tfrd;a;= fok fnda. ksmoùu

² ifudaOdksl j,a me< l<ukdlrK

^j,a me< md,kh i|yd mj;sk ridhksl l%u yer wfkla l%u Wmßu iy WÑ;

 f,i Ndú; lrñka" wd¾Ól j ydksodhl uÜgug meñKSu j<lajd .ksñka

 w;HjYH úg muKla ridhksl l%uh wkq.ukh lsÍfuka j,a me< md,kh

 lsÍuhs'&

² tu l%uhkays jdis iy wjdis ii|d ne,Sug isiqka fhduq lrjkak'

² by; j,a me< md,k l%u w;=frka Tfí mdi,g WÑ; hdka;%sl fyda YIH úµd;aul

l%uhla w;ayod ne,Sug isiqka fhduq lrjkak'

uQ,sl joka (Key Words):

² j,a me< - Weed

² m<sfndaO - Pest

² wdl%uKYS,S j,a me<Eá - Invasive  weeds

² jHdê cklhka - Pathogens

² mrfmdaIs;hka - Parasites

² jHjia:dms; l%u - Legislation methods
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.=Kd;aul fhojqï (

² j,a me< md,khg fhdod .kakd WmlrK Wo¨ fyda WmlrK" úis le;s

² wdl%uKYS,s j,a me<Eá ±lafjk fmdaiagrhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² j,a me< w¾: oelaùu'

² úúO ks¾Kdhl Tiafia j,a me< j¾. oelaùu yd ksoiqka oelaùu'

² j,a me<j, jdis yd wjdis úia;r lsÍu'

² j,a me< md,k l%u w;ayod ne,Su'
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ksmqK;d uÜgu 14'3 # lDñ yd lDñ fkdjk m<sfndaO md,k l%u ms<sn|j úuid n,hs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² i;a;aj m<sfndaO j¾. lrhs'

² m<sfndaO md,kh iy rEmdka;rKh w;r iïnkaO;dj u;= lr

olajhs'

² lDñ ydksj, iajNdjh kso¾Yl iys; j úia;r lrhs'

² lDñ yd lDñ fkdjk m<sfndaO md,k l%u úia;r lrhs'

² fN!;sl yd hdka;%sl lDñ md,k l%uhla w;ayod n,hs'

mdvï ie,iqu i|yd Wmfoia (

² lDñ fyda lDñ fkdjk m<sfndaO ydks oelafjk Ydl fldgia$lDñ m<sfndaO

tl;=jla isiqkag fmkaùu fyda lDñ yd lDñ fkdjk m<sfndaO ms<sn| y÷kajd oSug

WÑ; msúiSula fhdod .kak'

² i;a;aj m<sfndaO j¾. lsÍug isiqka fhduq lrñka Tjqkag iydh jkak'

² lDñ m<sfndaO

² lDñ fkdjk m<sfndaO

² lDñ m<sfndaO olajk rEmdka;rK wdldrh wkqj Tjqka j¾. lsÍug isiqka fhduqa

lrkak'

² mQ¾K rEmdka;rKh

² w¾O rEmdka;rKh

² tla tla rEmdka;rK wdldrh olajk lDóka i|yd WodyrK olajkak'

² m<sfndaO lDóka ydksj, iajNdjh wkqj j¾. lsÍug yd ta tla tla wdldrfha ydks

isÿ lrk lDñka i|yd WodyrK fol ne.ska kï lsÍug isiqkag iydh jkak'

² imd lEu

² úo hqI Wrd îu

² m;%$u,a iQrd lEu

² m;% yels< ùu

² M,$l| isÿre lsÍu

² lDñ fkdjk i;a;aj m<sfndaO ldKav y÷kajd ta tlsfkl i|yd WodyrK oelaùug

isiqka fhduq lrkak'

² uhsgdjka

² lDka;lhska

² uDoajxYSka

² mlaISka

² laISrmdhska

² lDñ m<sfndaO l<ukdlrK l%u ms<sn| j isiqka iu. idlÉPdjla fufyhjd tu

l%u úúO ks¾Kdhl wkqj j¾. lrkak'

² fN!;sl yd hdka;%sl l%u

² YIH úoHd;aul l%u

² ffcj úoHd;aul l%u

² jHjia:dms; l%u
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² ridhksl l%u

² lDñ m<sfndaO l<ukdlrKfha kj m%jK;d

² ifudaOdks; m<sfndaO l<ukdlrKh

² fN!;sl yd hdka;%sl l%u ms<sn| isiqka iu`. idlÉPdjla fufyhjkak'

² wdf,dal iy Yío Ndú;h

² lDókag we;=,a úh fkdyels fia ndOl fhoSu

² YIH úoHd;aul l%u ms<sn| .fõIKh lsÍug isiqka fhduq lrkak'

² iS iEu

² fnda. udrej

² fnda.fha ikSmdrlaIl lghq;=

² lDñ yd lDñ fkdjk i;a;aj m<sfndaO md,kfha ffcj úoHd;aul l%uh ms<sn|

isiqka iu. idlÉPdjla fufyh jkak'

² jHjia:dms; l%u ms<sn|j meyeos,s lr oS tu l%uh Y%S ,xldfõ Ndú; jQ wjia:djka

idlÉPd lrkak'

² ridhksl md,k l%u ms<sn| idlÉPdjla fufyhjd tys jeo.;alu biau;= lrkak'

² lDñ m<sfndaO l<ukdlrKfha kj m%jK;d úia;r lrkak'

² ffcj lDñkdYl Ndú;h

² ifudaOdks; lDñ yd lDñ fkdjk i;a;aj m<sfndaO l<ukdlrKh ms<sn| idlÉPd

lr tys jeo.;alu meyeos,s lrkak'

uQ,sl joka (Key Words):

² rEmdka;rh - Metamorphosis

² ffcj m<sfndaO md,kh - Biological  pest control

² lDñ fkdjk i;aj m<sfndaO - Non insect Animal Pest

^uhsgdjka" lDka;lhska" uDoajxYSka"

 mlaISka" laISrmdhska&

² ksfrdaOdk ms<sfj;a - Quarantine measures

² ifudaOdks; m<sfndAO l<ukdlrKh - Integrated pest management

.=Kd;aul fhojqï(

² lDñ fmÜáh yd kso¾Yl

² m<sfndaO wdrlaIl mk;

² m<sfndaO md,k WmlrKj, wdlD;s

² m<sfndaO y÷kd .ekSug wjYH rEm igyka

² w;x.=" w,afmfk;a;s" .ï" ßðf*daï" ì%iaÜ,a fndaâ

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

   fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² i;a;aj m<sfndaO j¾. lsÍu

² úúO m<sfndaO ydks y÷kd .ekSu

² lDñ fkdjk i;a;aj m<sfndaO ldKav ye¢kaùu

² lDñ m<sfndaO l<ukdlrK l%u úia;r lsÍu
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ksmqK;d uÜgu 14'4 # nyq, Ydl frda. iy tajd md,kh lsÍfï Wml%u fhdackd lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² Ydl frda. ldrl ldKav kï lrhs'

² tla tla frda. ldrl ldKAv u.ska we;s lrk Ydl frda.hka ys

fmdÿ ,laIK úia;r lrhs'

² kso¾Yl weiqßka tla tla frda. ldrl ldKAv y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

² Ydl frda. kso¾Yl isiqkag ksÍlaIKh lsÍug wjia:dj ,nd oSfuka fyda Ydl

frda. ye|skaùug iqÿiq msúiqula ,nd .kak'

² hï idOlhla ksid uq¿ Ydlfhau fyda Ydl fldgil idudkH ;;ajfhka isÿ jk

wm.ukhla f,i j¾Okfha iy m%ckkfha fjkila we;s ùu Ydl frda.hla f,i

y÷kajk nj isiqkag wjOdrKh lrkak'

² frda. ldrl ldKav kï lsÍug isiqka fhduq lr wjYH u.fmkaùu isÿ lrkak'

² os,Sr

² nelaàßhd

² jhsri

² jgmKq

² *hsfgdma,diaud

² frda. ldrlj, fmdÿ frda. ,laIK i;H kso¾Yl fyda rEmigyka weiqßka biau;=

jk fia idlÉPdjla fufyh jkak'

² isiqka lKAvdhï lr kso¾Yl u.ska os,Sr frda. y÷kd .ekSfï l%shdldrlï isÿ

lsÍug u`. fmkajkak'

² my; oelafjk ,laIK wkqj frda. ,laIK ksÍlaIKh lrkak' ̂ mshú weiska fyda

w;a ldphla u.ska&

² uereKq ffi, iys; m%dfoaYsl mq,a,s olakg ,eîu' fuu uereKq mgl jgd

fld< mdg fyda ly mdg j¾Kfhka hq;a odrhla /ia j,,a,la fia osia ùu

^fklafrdaiSh ,m&

² ndysr j fmfkk os,Sr cd, olakg ,eîu

² m;% u;=msg fyda m;%fha hg u,lv meyeos ia:dk olakg ,eîu

² m;%j," lf|a iy udxi, fldgiaj, iqÿ meye;s l=vla olakg ,eîu

² uq,a yd wdlkaO ksÍlaIKh l< úg uDÿ l=Kq ùu" úh<s l=Kq ùu iy uq,aj,

widudkHfhka j¾Okh jQ fldgia olakg ,eîu

² frda. ,laIK iys; m%foaYfha l¿ meye;s w,afmfk;a;s ;=vq m%udKfha ;s;a

iys; ùu

² os,Sr cd, iy îcdKqOdks mÍlaId lsÍu

² frda.S Ydl fldgia lemqï ;,hlska iQrd lodjla u; ;nd wkaùlaIfhka mÍlaId

l< úg fldksä" îcdKq" wial îcdKq fyda fjk;a os,Sr îcdKq olakg ,eîu'

² frdamK udOHhl j.d lsÍu

wjYH øjH(  w¾;dm,a 200 g"  .aÆfldaia 20 g"  ta.d¾ 20 g" c,h 1l

w,j,  fmd;=  bj;a  lr  fldgq  wdldrhg lmd .kak'  wdi%e;  c,h  ,Sg¾  tlla
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/f.k  thg c,h 1 la oud ;ïnd .kak'  ̂ w;ska fmdä l< yels jk ;=re& oe,lska

fmrd fmrkh ,nd .kak'  fmrkhg ta.d¾ iy .aÆfldaia tl;= lr Èh lr mßudj

,Sg¾ 1 la olajd f.k taug wdi%e; c,h tl;= lrkak'

² PDA udOHh ilid .ekSu

² udOH fmÜá% oSisj,g oud th YS;lrKfha .nvd lsÍu

² wdidos; Ydl fldgi fjka lr th PDA udOH.; lsßu

1' msßisÿ c,fhka wdidos; Ydl fldgia fiaoSu

2' wdidos; Ydl fldgfika b;d l=vd fldgila fjka lr .ekSu

3' th 70] uoHidrfhka cSjdKqyß; ldurhla ;=< ñks;a;=jla nyd ;eîu

4' cSjdKqyß; wdi%e; c,fhka tu fldgia fidaod .ekSu

5' wdidos; mglfhka l=vd fldgila udOHhg oeóu

6' ² îfcIKh ùu i|yd meh 24-48 la w;r ld,hla ldur WIaK;ajfha

;eîu ^ie'hq' os,Srh msßisÿ j y÷kd .ekSu i|yd ìfc!IKfhka miq

os,Sr fldgila fjka lr kej; fmÜá% oSisj, j¾Okh ùug ie,eiaúh

yels h'&

² fuys mshjr 3" 4" 5 cSjdKqyß; mßirhla ;=, isÿ l< hq;= h' ta i|yd ;,

m%jdy leìkÜgqj Wmfhda.S lr .; yels h'

² osk 7lg miq fmÜá% oSis ;=< j¾Okh ù we;s îcdKq" îcdKqOdks" os,Sr cd,

wkaùlAIfhka mÍlaId l< úg tajdfha j¾Ok ú,dY wkqj ta ta os,Sr j¾.

y÷kd .ekSu isÿ lrhs'

² isiqka lKavdhï lr nelaàßhd frda. y÷kd .ekSug isiqkag u`. fmkajkak'

² frda. ,laIK ksÍlaIKh lsÍu

² m;% yd M,j, f;;a jD;a;dldr mq,a,s yg .ekSu

² ikd, mgl úkdY ùu ksid Ydlh ue,ùu

² l| yd w;=j, ms<sld ;;a;aj we;s ùu

² .eg we;s ùu

² uDÿ l=Kq ùu yd úh<s l=Kq ùu

² hqI jEiaiSfï mßlaIdj

² úksúo fmfkk wj¾K c, ùÿrejla ,nd .ekSu

² wdidos; Ydlfha l| fldgi lemSu

² tu fldgi c, n÷fka .s,ajd /|ùu

² meh lsysmhlska ksÍlaIKh lsÍu

² c,h ;=< lf|a fl<jßka kQ,a jeks Wl= øjHhla jEiaiqfka kï tu frda.h

nelaàrshdjla ksid we;s jk nj ks.ukh lsÍu

² nelaàßhd frda.hla iys; Ydlhl l| lmd fldgia fol tlsfkl iam¾Y

lr fomig we§fï § kQ,a jeks Y%djhla oelsh yels ùu u.ska o nelaàßhd

frda.  kso¾Yl y÷kd.; yels h'

² frdamK udOHhla j.d lsÍu

² wod< idïm,h msßisÿ c,fhka fiaoSu

² 1:10
3
 HgCl

2
 ^uZlshqßla laf,darhsâ& ødjKh u.ska u;=msg cSjdKqyrKh isÿ

lsÍu
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² cSjdKqyß; c,fhka lsysm úgla fiaoSu ^tla fiaÿula i|yd ñks;a;= 2-3 la

.;l< hq;= h'&

² wdidos; mglfhka iqÿiq fldgila fjka lr .ekSu

² tu fldgi cSjdkqyß; wdi%e; c,h ìxÿjla oud fmdä lsÍu ^chop&

² tu.ska nelaàßhd wj,ïnkhla ^bacterial suspension& we;s ùu i|yd ñks;a;=

15la ;sfnkakg yeÍu

² wduql+,k Æmh ^100µ& nelaàßhd wj,ïnkfha ;jrd tu.ska fmdaIl

t.d¾ udOHhg wduql+,kh lsÍu

² wduql+,kh lrk ,o udOHh wvx.= idïm,h jid j¾Okh ùu i|yd ldur

WIaK;ajfha ;eîu

² j¾Okh jk nelaàßhd .Kjdifha ,laIK wOHhkh lsÍu

² fjka lr .;a nelaàßhd .%Eï j¾K .ekaùfï m%;sl%shdj u.ska y÷kd .ekSu

² wkaùlaISh wlaISh mßlaIdj

² lYsld iys; fyda rys; nelaàßhd oDIHudk fõ kï nelaàßhd ldKAvhg

wh;a nj wkqudk lsÍu

² isiqka lKavdhï lr kso¾Yl ,nd oS frda. ,laIK mÍlaId lsÍu u.ska ffjria

frda. y`ÿkd .ekSug isiqka fhduq lrkak'

² frda. ,laIK mÍlaIdj

² m;%j, yß; j¾Kh wvq ùu

² m;%j, úÑ;% ùu

² m;% kdrá fíÍu

² Ydl l=re ùu iy m;% fldv ùu

² u,a yd M, úlD;s ùu

² m;% fiõjkaoshla wdldr .ekSu

² jhsria frda. y`ÿkd .ekSu i|yd uia;= mÍlaIdj iy cdk mÍlaIdj Ndú; lrk

wdldrh ms<sn|j idlÉPdjla fufyhjkak'

^ie'hq' - fuys oS jhsria frda. y÷kd .ekSfï m¾fhaIKdh;khlg isiqka lafIa;%

pdßldjla i|yd fhduq lsßu jeo.;a fõ'&

² uia;= mÍlaIdj u.ska jhsria frda. y÷kd .ekSu

² fuys o S  i sÿ lrk mÍlaIdj Enzyme Linked Immuno Sorbant Assay (ELISA)

fõ'

² ELISA  l%u follg wkqj isÿ lrhs'

^1& Indirect ELISA - foaYsh j ksmojQ m%;suia;=

^2& Direct ELISA - wdkhksl m%;suia;=

² isÿ lsÍfï oS my; oelafjk mshjr wkq.ukh lrkq ,efí'

^1& idïm, wUrd .ekSfuka jhsria fjka lr .ekSu' fuys oS wod< idïm,h

fldgia tllg iajdrlaIl ødjKh fldgia 10 la ñY% lsÍu' bka miq

wUrd .ekSu'

^2& wUrd .;a hqIh uhsfl%dmsfmÜgqjla wdOdrfhka ;eáhg oeóu isÿ lsÍu

^3& fuu ;eáh wd¾ø mßirhl meh 24 l muK ld,hla 4
o
C WIaK;ajfha

mj;ajd .ekSu'

^4& wod< iajdrlaIl ødjKfhka fiaoQ ;eáhg" kshñ; idkaøKfhka iEÿ
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m%;suia;= oukq ,efí'

^5& fuu ;eáh WIaK;ajh yd wd¾ø;dj md,kh l< yels l=àrhla ;=< 37
o
C

WIaK;ajfha meh folla ;nkq ,efí'

^6& bka miq wod< iajdrlaIl ødjKfhka ;eá fiaoSu isÿ lsÍu

^7& kshñ; idkaøKhg idod .;a neªï ldrl Conjugate øjKh tl;= lsÍu

^8& fmr mßosu fuu ;eáh WIaK;ajh yd wd¾ø;dj md,kh l< yels

l+àrhl 37 
o
C WIaK;ajfha meh folla ;nkq ,efí'

^9& iajdrlaIl ødjKfhka fiaÿ ;eáhg merd khsfg%d*sfkda,a kï j¾K

.ekAùug fhdok ridhkslh fhdokq ,efí'

^10& j¾K fjkila we;s jQ miq m%;sM, igykla WmlrKh Ndú;fhka ,nd

 .ekSu ^ELISA Reader - 405 nm  ;rx. wdhduh&

² Direct ELISA me<eá jhsria frda. y÷kd .ekSfï uOHia:dkhl oS isÿ lrk

w;r ta i|yd úfYaI lÜg, Ndú; lrk nj;a tla tla jhsrihg úfYaI

m%;suia;= lÜg, wdkhkh lrk nj;a meyeos,s lrkak'

² Direct ELISA isÿ lsÍfï oS my; i|yka mshjr wkq.ukh lrhs'

^1& kshñ; idkaøKhg ieliq m%;suia;= ødjKh ;eáhg oeóu

^2& fuu ;eáh wd¾ø;dj md,kh l< l=àrh ;=< nyd meh 04 la ldur

WIaK;ajfha fyda meh 24la Ys; lsÍfï hka;%fha ;eîu

^3& wod< iajdrlaIl ødjKfhka fiaÿ ;eáhg" fjka  lr .;a jhsri wvx.=

ødjKh uhsfl%d msfmÜgqjla wdOdrfhka oeóu

^4& bka miq meh folla wd¾ø;dj jeä l=àrhla ;=< ldur WIaK;ajfha ;eîu

^5& iajdrlaIl ødjKfhka fidaod.;a ;eáhg kshñ; idkaøKhg ieliq

Conjugate ødjKh fhoSu

^6& fuu ;eáh wd¾ø;dj jeä l=àrhla ;=< nyd mehl ld,hla ldur

WIaK;ajfha ;eîu

^7& iajdrlaIl ødjKfhka fia¥ ;eáhg merd khsfg%d *sfkda,a kï

j¾K .kajk ridhkslh oud j¾K fjkila isÿ jk wjia:dfõ m%;sM,

igyk ,nd .ekSu'  ^ELISA Reader - 405 nm &

² cdk ;dlaIKh u.ska jhsri y÷kd .ekSfï oS tla tla jhsrihg úfYaIs; kHIaál

wï, yªkd .ekSu ;<ska jhsri y÷kd .ekSu isÿlrk nj meyeos,s lrkak'

² kHIaál wï, wkqj jhsria y÷kd .ekSug nyq, j fhdod .kakd l%ufõoh

fmd,suf¾ia fÉka ßwelaIka ^PCR& l%ufõoh nj isiqkag meyeos,s lrkak'

² PCR l%ufõoh b;d ixfõoS l%ufõohla jk w;r tys oS jhsrihlg úfYaIs; jQ

kHIIaál wï, fldgila mÍlaIKd.dr ;;a;aj ;=< .=Kkh lr th ksÍlaIKh

lsÍu u.ska wod< jhsrih mj;sk nj ;yjqre lr .kakd nj wjOdrKh lrkak'

² DNA wvx.= jhsri i|yd PCR l%ufõoh Rcqj u fhdod .; yels jk w;r RNA

jhsri i|yd m%:ufhka RNA wKq  DNA njg mßj¾;kh l< hq;= nj fmkajd

fokak'

² PCR l%ufõofha mshjr meyeos,s lsÍug idlÉPdjla fufyhjkak'

² DNA ksiaidrKh

m%:ufhka Ydl fldgia ;=< jQ jhsrij, DNA ksiaidrKh lrkq ,nhs' fï

i|yd 1.0g muK m%udKhl kejqï idïm,hla fndafyda úg fhdod .kq ,nhs'
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fndfyda wjia:djkaysos  fuu idïm, iajdrlaIl ødjKhla ;=< l=vq lr .ekSu isÿ

lrkq ,nhs' bka miq úúO ridhksl øjH tla lsÍu yd tla tla woshrj, oS

flakaødmirKh lsÍu isÿ lrkq ,nhs' wjidkfha oS ,nd .kakd kHIaál wï,

ksiaidrlh .Kkh i|yd Ndú; lrhs'

² DNA .=Kkh lsÍu

ksiaidrKh lr .;a DNA .=Kkh lr .ekSu fuu woshf¾ oS isÿ lrkq ,nhs'

fuys oS wod< jhsrihg úfYaIs; jQ  DNA u; ne|Su i|yd Primer kï jQ l=vd

kHIaál wï, wKq Ndú; lrkq ,nhs' m%;sl%shdjg wjYH wuqøjH jk dNTPs yd

W;af;acl fuka u iajdrlaIl ødjKhla o m%;sl%shdj isÿ lrk tkaihsuh jk tag

polymerase iu. ñY% lr.kq ,nhs' fuu ñY%Kh b;d l=vd áhqí ;=< ilid .kq

,nhs' bka miq m%;sl%shdj isÿ ùug wjYH WIAK;ajh pl%Sh j ,nd fok Thermo

cycler kï jQ WmlrKh ;=<g fuu l=vd k< ;ekam;a lr wod< ;;ajj,g ksrdjrKh

lrhs'

² .=Kkh jQ DNA ksÍlaIKh

fï i|yd Agarose kï ridhkslh u.ska idod .;a fc,shla ^Gel& ;=<ska .=Kkh

jQ DNA úNj wka;rhlg ,la lsÍu u.ska .uka lsÍug i,iajkq ,nhs' fuys oS

DNA t;sähï fn%dauhsâ kï j¾Klfhka j¾K .kajkq ,nhs' iuia; l%shdj,sh

Gel electroporesis kñka yªkajkq ,efí' mehl muK ld,hla fc,sh ksYaÑ; úNj

wka;rhlg wkdjrKh lr ;eîfuka miq th mdrcïnQ, lsrK ksl=;a lrk UV

transilluminator wdOdrfhka ksÍlaIKh lr PdhdrEm .; lrkq ,nhs' fuys oS .=Kkh

jQ DNA ;sfí kï ksYaÑ; ÿrlska we;s ksYaÑ; os.= m%udKhlska hq;a DNA ;Srejla

^band& f,i y÷kd.; yels h'

² isiqka lKavdhï lr jgmKqjka u.ska we;sjk frda. yªkd .ekSug isiqka fhduq

lrkak'

² frda. ,laIK ksÍlaIKh lsÍu

² uq, ksÍlaIKh lsÍfuka

² uqf,ys .eg we;s ùu ^jgmKqjka ikd, mgl wdl%uKh lsÍu ksid&

² uqf,ys ;=jd, we;s ùu

² uQ, moaO;sh l=re ùu yd úlD;s ùu

² uq, l=Kq ùu

² Ydlfha jdhj fldgi ksÍlaIKh lsÍfuka

² m;% ly mdg ùu ^yß;CIh&

² m;% l=vd ùu yd ;o meye;s ,m olakg ,eîu yd tajd l%ufhka úYd, ùu

² m;% m;kh" m;% ue,ùu

² Ydl fmdaIl W!k;d ,laIK we;s ùu ^uQ, moaO;shg ydks ù c,h yd

fmdaIl wjfYdaIKh wvq ùu ksid&

² Ydl j¾Okh nd, ùu

² mia mßlaId lsÍu u.ska jgmKqjka y÷kd .ekSu ^n¾udka mqkS, l%uh&

² lafIA;%fhka mia idïm,h ,nd .ekSu

² n¾udka mqkS,h wdOdrlhg iú lsÍu

² mqkS,hg c,h msrùu

² fmryka lvodish mqkS,fha ;ekam;a lsÍu
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² mqkS,h ;=<g mia idïm,h fhoSu

² mia idïm,h u;=msg c, ia;rhla /f|k mßos mqkS,hg c,h tl;= lsÍu

² fuu wegjqu meh 24l ld,hla ;eîu

² mqkS,hg my<ska jQ c, fldgi ^rn¾ ngfha we;s& fkd.eUqre ùÿre

n÷klg ^watch glass& .ekSu

² tu c,h iaj,amhla ùÿre lodj u;g oud wkaùlaIfhka mÍlaId lsÍu

² ydkslr fkufgdavdjka y÷kd .ekSu

^mrfmdaIs wdldrh p,kh wvq w;r ksoe,s wdldrh p,kh jeä h' mrfmdaIs

fkufgdavdjkaf.a Y=Kavdj ^Stylet& kue;s uqL Wmdx. msysgd we;'&

² *hsfgda ma,iaud u.ska we;s lrk frda." kso¾Yl fyda rEmigyka u.ska frda.

,laIK y÷kd .ekSug isiqka fhduq lrkak'

² m;% m%udKfhka l=vd ùu - iEfok kj m;% l=vd fõ'

² m;% odr uDÿ ùu" m;% ishque,s iajNdjhla .ekSu

² m;% w;ßka llaISh wxl=r jeä lsÍug mgka .ekSug llaISh wxl=r we;s ùu" w;=

jeä .Kkla we;s ùu" l=vd m;% we;s ùu;a ksid Ydl m÷rl iajNdjh .kS'

² fndfyda úg u,a yg fkd.kS' yg .;a u,a ye,Shdu fyda úlD;s M, we;s fõ'

² Ydlh l=re ùu" j¾Okh weK ysàu yd l=vd me< ñh hdu

² Ydl m;% <d ly fld< meyehla .ekSu

² Ydl frda. l<ukdlrK l%u my; ud;Dld Tiafia ldKav.; lsÍug isiqka fhduq

lrkak'

² fN!;sl yd hdka;%sl l%u

² YIH úoHd;aul l%u

² jHjia:dms; l%u

² ridhksl l%u

² fN!;sl yd hdka;%sl l%u ms<sn|j isiqka iu. idlÉPd lr my; i|yka l%u

ms<sn|j wjOdrKh lrkak'

² ;dm m%;sldr l%u

² frda.S Ydl lafIa;%fhka bj;a lsÍu

² YIH úoHd;aul l%u ms<sn|j isiqka iu. idlÉPdjla fufyhjd my; i|yka l%u

ms<sn| úia;rd;aul meyeÈ,s lsÍula isÿ lrkak'

² frda. ldrlj,ska f;dr frdamK øjH Ndú;h

² c, l<ukdlrKh

² ffcùh l%u Ndú;fhka Ydl frda. md,kh ms<sn| WodyrK iys; j meyeÈ,s

lrkak'

² jgmKqjka md,khg úf,damslhka fhdod .ekSu'

² Ydl frda. md,kh i|yd Ndú; lrk jHjia:dms; l%u ms<sn|j idlÉPdjla

fufyhjkak'

² je,s.u fmd,a ue,ùu' Y%S ,xldj mqrd me;sÍ hdu je<elaùug ol=Kq m,df;ka

msg;g f,,s fkd.eiq fmd,a m%jdykh ;ykï lsÍu'

² Ydl frda. md,kh i|yd úúO ridhk øjHo Ndú; jk nj meyeÈ,s lrkak'

² È,Sr frda. i|yd È,Sr kdYl fh§u
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² úúO Ydl frda. md,k l%u ixl,kh lr .ksñka mßir ydksh wju jk mßÈ

ld¾h;aIu j yd ,dNodhS j Ydl frda. md,kh i|yd tu l%uh fhdod .ekSu

ifudaOdks; Ydl frda. l<ukdlrKfha § isÿ jk nj isiqkag wjOdrKh lrkak'

uQ,sl joka (Key Words):

² Ydl frda. - Plant Diseases

² frda.ldrl - Causal Agents

² hqI jEiaiSfï mÍlaIdj - ELISA (Enzyme Linked Immiuno Sorbant Assay)

^uia;= mÍlaIdj u.ska jhsria y÷kd .ekSfï mÍlaIKhls'&

² cdk ;dlaIK u.ska - PCR (Polymarase Chain Reaction)

^kHIAÁl wï, wkqj& jhsri

y÷kd .ekSfï mÍlaIdjls'

.=Kd;aul fhojqï(

² È,Sr nelaàßhd jgmKqjka y÷kd .ekSu i|yd ms<sfh, l< lod

² udOHh idod .ekSu i|yd wjYH øjH

² wdul+,k ,m" fmá% §is" T¾f,daiq ;eá" n¾udka mqkS,h" wdOdrl" wKaùlaI

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² Ydl frda. ye¢kaùu

² frda. ldrl ldKAv kï lsÍu

² frda. y÷kd .ekSu

² Ydl frda. md,k l%u
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ksmqK;d uÜgu 14'5 # m<sfndaO md,k WmlrK Ndú;h ms<sn| yqrejla ,nhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² m<sfndaO md,kh msKsi fhdod .kakd WmlrK y÷kd .kshs'

² m<sfndaO md,k WmlrKj, fldgia yd tys l%shdldß;ajh úia;r

lrhs'

² m<sfndaO md,k WmlrKj, kv;a;= lghq;= isÿ lrhs'

mdvï ie,iqu i|yd Wmfoia (

² m<sfndaO md,k WmlrK oelafjk rEmigyka mka;shg bosßm;a lsÍu fyda m<sfndaO

md,k WmlrK ms<sn| ye|skaùu i|yd iqÿiq msúiqula fhdod .kak'

² m<sfndaO kdYl fhoSu i|yd Ndú; lrk WmlrK m<sfndaO md,k WmlrK

f,i y÷kajk nj isiqkag wjOdrKh lrkak'

² m<sfndaO kdYl fhoSu i|yd øj bisk hka;% yd l=vq bisk hka;% f,i j¾. folla

we;s nj meyeos,s lrkak'

² øj bisk hka;% my; oelafjk wdldrhg j¾. l< yels nj isiqkag fmkajd

fokak'

² w;ska l%shd lrk øj bisk hka;%

² hka;% u.ska l%shd lrk øj bisk hka;%

² w;ska l%shd lrk øj bisk hka;% wdldr follg j¾. l< yels nj isiqkag

wjOdrKh lrkak'

² msiagka wdldr

² m%dÖr wdldr

² msiagka wdldr kemaiela øj bisk hka;%hla .,jd tl,ia lsÍu isÿ lr tys fldgia

y÷kd .ekSug isiqka fhduq lrkak' isiqkag wjYH u. fmkaùu isÿ lrkak'

² msiagka wdldr kemaiela oshr bisk hka;%hl l%shdldÍ;ajh meyeos,s lrkak'

² oshr ñY%Kfhka gexlsh mqrjd uQäh jeiSu

² msiagkh l%shd lrjk ye~,h l%ñl j by<g tiùu yd my<g f;rmSu

² ye~,h by<g tiùfï oS thg iïnkaO lr we;s msiagkh my<g ;,a¨ ùu

² we;=¿ uqj lmdgh újD; ù" ta Tiafia oshr is,skavrh ;=<g we;=¿ fõ'

² oshr we;=¿ jQ úg tu lmdgh jeiS hdu

² kej; ye~,h my;g f;rmSfï oS msiagkh by<g .uka lsÍu

² mSvk l==àrh ;=<g oshr meñKs jydu tys lmdgh jeiS hdu

² fï wdldrhg jdr 12-15 la w;r m%udKhla by<g yd my<g fhduq lsÍfï oS oshr

gexlsfha we;s oshr ñY%Kfhka hï m%udKhla mSvk l=àrh ;=< yd á%.¾ lmdgh

olajd jQ k<h ;=< mSvkhlg hg;a j tla /ia fõ'

² fufia oshr ñY%Kh mSvk l=àrh ;=<g we;=¿ lsÍfï oS tys we;s jd;h iïmSvkhg

Ndckh ù mSvk l=àrfha by< m%foaYfha /|S mj;s'

² mSvk l=àrh ;=< uq¿ukska u oshr mSvkhg m;a ùu u; ;j ÿrg;a ye~,h

l%shd lrùug fkdyels ;;a;ajhg m;a fõ'

² fuu wjia:dfõ á%.¾ lmdgh újD; l< fyd;a mSvkhg Ndckh ù oshr ñY%Kh

,dkaih Tiafia .uka lr keisks ;=<ska l=vd ì|s;s f,i t<shg úi¾ckh fõ'



160

² msiagka wdldrfha bisk hka;%hl biSug wjYH mSvkh ,nd fokafka ixjD;

is,skavrdldr l=àrhla ;=< øjH msiagkhla u.ska mSvkhlg Ndckh lsÍfuka jk

w;r m%dÖr wdldrfha øj bisk hka;%j, øjH biSug wjYH mSvkh ,nd fokafka

wefokiq¨ f,o¾ wdjrKhla ixfldapkh yd bys,a ùfuka nj meyeos,s lrkak'

² m%dÖr wdldrfha øj bisk hka;%hl rEmigyka u.ska fyda hka;%hl fldgia y`ÿkd

.ekSug isiqkag iydh jkak'

² m<sfndaO kdYlh yd msßisÿ c,h kshñ; wkqmd;hg gexlshg mqrjd .ekSu

² ye~,h tiùfï oS m%dÖrh my<g .uka lsÍu

² túg m%dÖr l=àrfha mßudj jeä ù mSvkh wvq ùu

² we;=¿ uqj lmdgh jeiS m<sfndaO kdYl h<s gexlsh fj; hdu je<lSu

² wk;=rej msg uqj lmdgh újD; ù ødjKh jeä mSvkhla we;s mSvk l=àrhg

.uka lsÍu

² fuu l%shdj lsysm jrla isÿ lrk úg oshrfhka mSvk l=àrh msÍ hk w;r tu

ødjKh wêl mSvkhla hgf;a mj;S'

² lafIA;%fha á%.¾ lmdgh újD; l< ú.i wêl mSvkhla hgf;a jQ oshrh ,dkaih

Tiafia meñK keiskafkka msg ù hdu'

² iïmSvl wdldrfha bisk hka;%hl fldgia rEm igyka u.ska fyda fldgia tl,ia

lsÍfuka y÷kd .ekSug isiqka fhduq lrkak'

² tys l%shdldÍ ;;a;aj isiqkag meyeos,s lrkak'

² ye~,h l%shd lrk úg fmdïmh l%shd;aul ù gexlsh ;=<g jd;h we;=<a ùu isÿ

fõ'

² tf,i we;=,a jk jd;h gexlsfha oshr uÜgug Wäka tl;= ù iïmSvkh ùu

² tu.ska oshr u; mSvkhla we;s lsÍu

² tu mSvkh ksid m<sfndaO kdYlh oshr k<h Tiafia .uka lsÍu

² á%.¾ lmdgh újD; l< úg fkdi,h u.ska oshr ìxÿ njg leã lafIa;%hg

úisÍ hdu'

² l=vq bisk hka;% w;ska l%shd lrk iy hka;% u.ska l%shd lrk f,i wdldr follg

we;s nj isiqkag fmkajd fokak'

² w;ska l%shd lrjk l=vq bisk hka;%hl fldgia rEmigyka u.ska fyda hka;%hl

fldgia fjka lsÍu u.ska y÷kd .ekSug isiqka fhduq lrkak'

² fuys l%shdldÍ;ajh isiqkag meyeos,s lrkak'

² fuys oS Ndckhg l=vq msrùu isÿ lr o`.r ye~,h w;ska lrleùu isÿ lsÍu

² tys oS ir, .shr moaO;shla u.ska thg iïnkaO l,;kh yd mxldj N%uKh

ùug ie,eiaùfuka l,;kh yryd mxldj fj; l=vq .uka lr" jd;h iu.

fõ.fhka fkdi,h yryd lafIa;%hg fhduq lsÍu

² kemaiela n,fõ. bisk hka;%hla u.ska oshr l=vq fyda leg ́ kEu øjHhla fhosh

yels nj meyeos,s lrkak'

² kemaiela n,fõ. wdldrfha bisk hka;%hl fldgia y÷kd .ekSug isiqka fhduq

lrkak'

² tys l%shdldÍ;ajh meyeos,s lrkak'

² øj$l=vq$leg u.ska ridhksl øjH ouk gexlsh msrùu yd uQäh jeiSu
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² bkaOk gexlshg 25(1 wkqmd;hg fmÜg%,a yd ,sysis f;,a ^2T& ñY% lr

wjYH m%udKhg oud tys uQäh jeiSu'

² hka;%hg wod< l=vd tkacsu mK .ekaùu' ta u.ska thg iïnkaO mxld ;eáfhka

iq<x Odrd ksmojhs'

^tu iq<x Odrd úYd, iqkuH fid~ k<hlg fhduq lr we;' w;sf¾l l=vd

 k<hla u.ska Odrdjla ridhksl øjH ouk gexlshg fhduq lr we;&

² fuu iq<x Odrdj u.ska tys we;=<; jQ øjH$øj le,;Su yd fmr mSvkhlg

Ndckh flf¾'

ie'hq' # ;ajrK ,Sjrfha ia:dkh fjkia lsÍfuka tkacsfï fõ.h wvq jeä

lr .; yels fõ' ta wkqj mxldfjka ksmojk iQ<x Odrdfõ fõ.h o wvq$jeä

fõ' md,l ,Sjrfha ia:dkh fjkia lsÍfuka jrl oS gexlsfhka msg;g hefjk

ridhksl øjH m%udKh wvq$jeä lr .; yels fõ'

² leg$l=vq ridhksl øjH ouk gexlsfha isg ;rula úYd, k<hla u.ska fid~

k<fha by< fl<jrg fhduq lrhs'

² fid~ k<fha keiskak úi¾ckh l< hq;= øjHfha iajrEmh ̂ oshr$leg$l=vq& wkqj

fjkia lr .; yels h' fid~ k<fha os. o" wu;r k< fldgia u.ska iïu; os.g

jvd ó' 1'5 - 2 w;r m%udKhla fjkia lr .; yels h'

² bisk hka;%hla wxl fYdaOkh lsÍfï jeo.;alu isiqka iu. idlÉPd lrkak'

² biSug Ndú; lrk keisksj, iajNdjh yd fhdok ridhksl øjH wkqj;a

fylagdrhlg fhosh hq;= ridhksl øjH oshr m%udKh fjkia jk ksid bisk

hka;%hl wxl fYdaOkh jeo.;a fõ'

² bisk hka;%hla wxl fYdaOkh lrk wdldrh meyeos,s lrkak'

² bisk hka;%fha Odß;dj = X  lit

² fylagdrhlg fhosh hq;= ridhksl øjH m%udKh = y l i t / ha

² fhdokakd úiska fylagdrhlg fhdok oshr m%udKh = z lit/ha

² jrl oS gexlshg ñY% l< hq;= ridhksl øjH m%udKh Q kï

² fylagdrhlg oshr fhdok YS>%;dj fiùu i|yd isiqka j fufyhjkak'

² bisk hka;%fha úi¾ck YS>%;dj fiùu

² bisk hka;%fha gexlshg c,h msrùu

² úkdählg 15 j;djla muK fõ.fhka ,Sjrh úkdähl ld,hla Wia my;a

lr keiskafkka msg jk c, m%udKh Ndckhlg tl;= lr uekSu

² fuh jdr lsysmhla lr idudkH w.h .ekSu

² th ñkska;=jlg ,S' A hhs is;uq

² úkdähla ;=< wdjrKh jk j¾. m%udKh fiùu ^SWATA&

² keiskak u.ska oshr bisk m<, uekSu  - óg¾ W

² úkdähla ;=< bisk hka;% l%shdlre weúosk ÿr - óg¾ L

² úkdähla ;=< oshr bisk j¾. m%udKh - j¾. óg¾ WL

² fylagdrhlg oshr biSug .; jk ld,h  - T kï

^fylagd¾ 1 } 10000m
2&
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² ta wkqj fylagdrhlg fhosh hq;= oshr m%udKh

² bisk hka;% kv;a;= lrk wdldrh ms<sn|j isiqka iu. idlÉPdjla fufyh

jkak'

² msßisÿ lsÍu

² ldkaÿ ùï ksjeros lsÍu

² iafkaykh lsÍu

² w¨;ajeähd lsÍu

uQ,sl joka (Key Words):

² bisk hka;% - Sprayers

² m<sfndaO kdYl - Pesticide

² wxl fYdaOkh - Calibration

² úi¾ck YS>%;dj - Discharge rate

.=Kd;aul fhojqï (

² øj bisk hka;%" l=vq bisk hka;% fyda tajdfha wdlD;s

we.hSu yd ;lafiarelrKh i|yd Wmfoia(

fuys § my; i|yka lreKq flf¾ ie,ls,su;a jkak'

² WmlrK j¾. lsÍu

² WmlrKj, fldgia y÷kd .ekSu

² WmlrKj, l%shdldÍ;ajh

² WmlrK kv;a;= lsÍu


