


i

wOHhk fmdÿ iy;sl m;% ̂ Wiia fm<&

12 jk fY%aKsh

lDIs úoHdj

mßYS,k .%ka:h

;dlaIK wOHdmk fomd¾;fïka;=j

úoHd yd ;dlaIK mSGh

cd;sl wOHdmk wdh;kh



ii

lDIs úoHdj

mrsYS,k .%ka:h

12 jk fY%aKsh

© cd;sl wOHdmk wdh;kh

m%:u uqøKh 2012

    ISBN

;dlaIK wOHdmk fomd¾;fïka;=j

úoHd yd ;dlaIK mSGh

cd;sl wOHdmk wdh;kh

uyr.u'

uqøKh(



iii

fmrjok

oaú;Shsl mdi,aj, 12-13 fY%aKs i|yd 2009 j¾Ifha isg lDIs úoHdj kj úIh

ks¾foaYhla y÷kajd fok ,o kuq;a tu úIh b.ekaùfuys ksr; ù isák .=re Nj;=ka

i|yd fuka u úIh bf.k .kakd isiq isiqúhka i|yd mßYS,kh lsÍug isxy,

NdIdfjka rpkd lrk ,o mrsYS,k .%ka: fidhd .ekSu b;du;a wiSre lreKls' fuu

wmyiq;dj u.yerùfï uQ,sl mshjrla f,i lDIs úoHdj úIhhg wod< j isxy,

NdIdfjka rpkd lrk ,o mrsYS,k .%ka:hla t<s oelaùug ,eîu i;=gg lreKla

fjhs'

21 jk ishjfiys YS>%fhka j¾Okh jk lDIs úoHdj ms<sn| j kj;u f;dr;=re

we;=<;a fuu .%ka:h mßYS,kh lsÍu u.ska úIh oekqu mßmQ¾K lr .ekSug muKla

fkdj kj ;dlaIKh u; mokï jQ f,djla i|yd wjYH jk l=i,;d j¾Okh lr

.ekSug o" isiqkg wjia:dj Wod jk nj udf.a ye`.Suhs'

oekqï flakaøSh wd¾Òl ixj¾Ok udj;l .uka lrk" YS>% wd¾Òl ixj¾Okhla

b,lal lr .;a Y%S ,xldfõ udkj iïm;a ixj¾Okh i|yd fujka kj ;dlaIK

oekqï iïNdrhla wjYH jk wjêhl" fuu wjYH;dj hï m%udKhlska fyda bgq lsÍu

i|yd cd;sl wOHdmk wdh;kfhys úoHd yd ;dlaIK mSGfha" ;dlaIK wOHdmk

fomd¾;fïka;=j yd f,aLl uKav,h tu .%ka:h rpkd lsÍu i|yd f.k we;s

m%hka;h fuys oS b;d w.h fldg i,lkq leue;af;ñ'

uydpd¾h ví,sõ'tï' wfír;ak nKavdr

wOHlaI ckrd,a

cd;sl wOHdmk wdh;kh



iv

ix{dmkh

w'fmd'i' ^W'fm<& lDIs úoHdj úIhh ioyd mrsYS,k .%ka:hla cd;sl

wOHdmk wdh;kfha úoHd  yd ;dlaIK mSGh u.ska t<soelaùug ,eîu ms<sno j

i;=gq fjñ'   lDIs úoHdj yodrk ¥ orejkaf.a wOHdmk wfmalaIdjka idlaId;a

jk mßÈ fuu .%ka:h ;=< úIhh lreKq we;=<;aj we;ehs wfmalaId lrñ'  Y%S

,xldfõ wd¾Òlhg lDIsl¾ufha odhl;ajh oelaaùfuka werfUk fuu mrsYS,k

.%ka:hg fnda. j.dj" i;a;aj md,kh yd lDIs wd¾Òl úoHdj we;=<;a j we;'

mßirh wdrlaId lsÍu" mßir ;;aj md,kh yd Ydl wNsckkh jeks oE kQ;kfha

w;HjYH bf.kqï w;aoelSï jkq ksh; h'  fujka jgmsgdjla ;=< Ôj;a jk

orejka iodpdrd;aul hy.=Khkaf.ka imsß wNsudkj;a mrmqrla f,i iudchg

fhduq lsÍu i|yd fuka u kQ;k f,dalfha /lshd i|yd iQodkï ore msßila

iudchg odhdo lsÍfï NdrOQr j.lSu wOHdmkh i;=j we;'  fuu l%shdj,shg

ilS%h ohl;ajh  ,nd §u i|yd wjeis u. fmkaùu lDIs úoHdj úIhh ;=<ska

bgqfõ hhs wfmalaId lruq'

tï't*a'tia'mS' chj¾Ok

iyldr wOHCI ckrd,a$úoHd yd ;dlaIK mSGh

cd;sl wOHdmk wdh;kh



v

WmfoaYkh(

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

t,a'tÉ' úfÊisxy iyldr wOHlaI ckrd,a" úoHd yd ;dlaIK mSGh"

cd;sl wOHdmk wdh;kh

wëlaIKh(

ã'tï' lS¾;sr;ak wOHlaI" ;dlaIK wOHdmk fomd¾;fïka;=j"

cd;sl wOHdmk wdh;kh

ie,iqu yd jHdmD;s kdhl;ajh(

tka'ta' .=Kj¾Ok m%Odk jHdmD;s ks,OdÍ" ;dlaIK wOHdmk

fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

úIhud,d lñgqj(
tka'ta' .=Kj¾Ok m%Odk jHdmD;s ks,OdÍ" cd;sl wOHdmk wdh;kh

fla'Ô'ví'fla' lgql=rekao m%Odk jHdmD;s ks,OdÍ" cd;sl wOHdmk wdh;kh

tï'fla'ã' foaYm%sh m%Odk jHdmD;s ks,OdÍ" cd;sl wOHdmk wdh;kh

î't,a'ã' nd,iQßh wOHdmk wOHlaI ^lDIsl¾u&" lDIsl¾u yd mßir
wOHdmk YdLdj"  wOHdmk wud;HdxYh

ví'ta' u,a,sld ks'w'w' ^lDIsl¾u&" lDIsl¾u yd mßir wOHdmk
YdLdj" wOHdmk wud;HdxYh

à' uosjokka .=re WmfoaYl ̂lDIsl¾u&" l,dm wOHdmk ld¾hd,h"
ms<shkao,'

f,aLl uKav,h(

uydpd¾h mS't,a'ta'Ô' w,aúia fcHIaG lÒldpd¾h" lDIsl¾u mSGh" reyqKq ú'ú'

wdpd¾h ks,ka;d o is,ajd fcHIaG lÒldpd¾h" lDIsl¾u mSGh" reyqKq ú'ú'

wdpd¾h î'ù'wd¾' mqkHj¾Ok fcHIaG úoHd{" iajNdúl iïm;a l<ukdlrK
tallh" lDIsl¾u fomd¾;fïka;=j

wdpd¾h fla't,a' jika; l=udr fcHIaG lÒldpd¾h" lDIs úoHd mSGh" reyqKq ú'ú'

tï'Ô'à'tia' wurfialr fcHIaG lÒldpd¾h" lDIsl¾u mSGh" rcrg ú'ú'

ta't,a' ikaosl fcHIaG lÒldpd¾h" lDIsl¾u mSGh" reyqKq ú'ú'

ã'ta'î'tka' wurfialr fcHIaG lÒldpd¾h" lDIsl¾u mSGh" reyqKq ú'ú'

tï'tï'mS'tï' uqKisxy f.dúm< hdka;%sl WmfoaYl"
osia;%sla lDIs mqyqKq uOHia:dkh" fydaud.u'

mS'ù'tia'ã' isßj¾Ok ks'w'w'  ^lDIsl¾u&" l,dm wOHdmk ld¾hd,h"
.ïmy'

bkaødks wfíúl%u ks'w'w' ^lDIsl¾u&" niakdysr m<d;a wOHdmk
fomd¾;fïka;=j" fld<U'

tka'Ô' reúks oSmdks i'w'w' ̂ lDIsl¾u&" l,dm wOHdmk ld¾hd,h" l¨;r'



vi

wd¾'mS'wd¾' iqNdIsKS .=re WmfoaYl ̂lDIsl¾u&" l,dm wOHdmk ld¾hd,h"
ñkqjkaf.dv'

whsrdx.kS wfífldaka .=re WmfoaYl ̂lDIsl¾u&" l,dm wOHdmk ld¾hd,h"
.ïmy'

.S;dks pkaøodi .=re WmfoaYl ̂lDIsl¾u&" l,dm wOHdmk ld¾hd,h"

fydaud.u'

î'ví' pkaød mshiS,s .=re fiajh" iS'ví'ví' lkakka.r u'ú'" u;=.u'

ã'tia'B' fyar;a .=re fiajh" fcdaYma jdia ú'" fjkakmamqj'

fla'ta'tï' l=iquldka;s .=re fiajh" Y%S fïOxlr u'u'ú'" fydrK'

mS'mS'tia' ñials; .=re fiajh" fâúâ o is,ajd l'ú'" ñkqjkaf.dv'

wd¾'iqO¾ud r;ak;s,l .=re fiajh" isß mshr;k u'u'ú'" mdÿlal'

l=iqï úodk.uf.a .=re fiajh" l¨;r nd,sld u'ú'" l¨;r'

tia'ta'mS' ùrisxy .=re fiajh" Y%S {dksiair u'u'ú'" O¾.d k.rh'

ixialrKh(

wdpd¾h t,a'tï' wfíúl%u wxY m%Odk" lDIs wd¾Òl úoHd fomd¾;fïka;=j"

reyqKq úYajúoHd,h

wdpd¾h î' rKùr fcHIaG lÒldpd¾h" lDIsl¾u mSGh"

jhU úYajúoHd,h

B'ta'pïmsld ksYdka;s fmf¾rd .=re fiajh" úYdLd nd'ú'" udfld<'

wdpd¾h ;siai Bßh.u l¾;D" Y%S ,xld cd;sl úYajfldaIh

mß.Kl ;dlaIKsl ieliqu(
ldka;s talkdhl cd;sl wOHdmk wdh;kh

msg ljrh(
tka'mS' fi,xld" tia' m;srK 12 fY%aKsh" úYdLd nd,sld úoHd,h" udfld<'



vii

ye|skaùu

w'fmd'i' ^W'fm<& lDIs úoHdj úIh ks¾foaYhg wod< úIhh iSudjka

jvd;a meyeos,s j oelaùug;a" lDIsl¾uh ms<sn| oekqu hdj;ald,Sk lsÍug;a"

ixlS¾K ixl,am jvd;a ir, j oelaùug;a fuu mrsYS,k .%ka:h ilia lr we;'

lDIs úoHdj úIh yodrk YsIHhkag fuka u .=rejrekag o úIh oekqu ,nd .ekSu

i|yd l,l mgka mej;s wvqjla fuu fmd; t,soelaùu;a iu. ke;s jkq we;'

jHjydßl úIhhla jQ lDIs úoHdj" ;dlaIK oshqKqj;a iu. osfkka osk

úúO fjkiaùïj,g Ndckh fõ'  tneúka" fuu mrsYS,k .%ka:hg muKla iSud

fkdù úIh wdY%s; fjk;a uq,dY% o wOHhkh l< hq;= h'  úfYaIfhka u lDIsl¾u

lafIa;%hg iïnkaO rdcH yd fm!oa.,sl wdh;k u.ska jßkajr ksl=;a lrk

w;am;%sld iy úúO iÕrd wOHhkh;a" ta yd iïnkaO fjí wvúj,g msúiSu;a

u.ska wu;r oekqula ,nd .; yels h'

lDIsúoHdj úIh ks¾foaYhg wkql+, jk mßos fuys wka;¾.;h fm<.iajd

we;'  tfia u .=re ud¾f.damfoaY ix.%yfhys i|yka l%shdldrlïj,g wjYH

kHdhsl wjfndaOh fuys wvx.= úIh lreKq wdY%s; j ,nd .; yels h'

lDIsúoHdj úIh i|yd fujeks mrsYS,k .%ka:hla bosßm;a flfrkqfha

m%:u jrg h'  bosß ixj¾Ok lghq;= i|yd lDIsl¾u .=rejrekaf.ka yd isiqkaf.ka

fï ms<sn| j ,efnk ixj¾Okd;aul fhdackd w.h lrñ'    ;dlaIK wOHdmk

fomd¾;fïka;=j úiska iïmdÈ; fuu mrsYS,k .%ka:h ilia lsÍug iyNd.s jQ

lDIs úoHd .=rejreka" lDIs .=re WmfoaYljreka" lDIs wOHdmk ks,OdÍka" úYajúoHd,

lÒldpd¾hjreka iy wfkl=;a ks,OdÍka we;=̈  ish¨ fokdg u fuhska ia;+;hsh

ysñ fõ'



viii

mgqk

msgqj

fmrjok   iii

ix{dmkh   iv

úIhud,d lñgqj   v

ye|skaùu   vii

úIh wka;¾.;h

1'  Y%S ,xldfõ lDIs ixj¾Okh 01

2'  fnda. j.djg foaY.=Kfha n,mEu 35

3'  fnda. j.djg mdxY= mßirfha n,meu 78

4' Ydl fmdaIKh 151

5'   ìï ieliSu 192

6'  c, iïmdokh iy c, jykh 218

7'  Ydl m%pdrKh 252

8'  Ydl wNsckkh 307

9'  fnda. j.dfõ oS mßir ;;a;aj md,kh 326

10' Ydl ldhsl úoHdj 346



1

1'  Y%S ,xldfõ lDIs ixj¾Okh

1'1 Y%S ,xldfõ wd¾Ólhg lDIsl¾ufha odhl;ajh

Y%S ,xldfõ lDIsld¾ñl miqìu

65610km2 l N+ñ m%udKhlska hqla; jQ Y%S ,xldj w;S;fha isg lDIsld¾ñl rgla f,i
kï ord we;'  úch l:d mqj;ska ms<sìUqjk wd¾hhkaf.a ck ixl%uKj,ska miq tkï
l%s'mQ'6jk Y; j¾Ifhka muK miq ù f.dú;ek we;=̀M lDIsld¾ñl lghq;= osjhsfka jHdma;
jQfha h hkak b;sydifha oelafõ'  w;S;h ms<sn| úuid ne,Sfï oS Y%S ,xldj lDIsl¾ufhka
iajhxfmdaIs; j ;snQ njg idOl we;'  lDIsl¾uh wdYs%; l¾udka; o we;=,;a iajhxfmdaIS
lDIs wd¾Òlhla yd by< wdydr iqrlaIs;;djla rg ;=< mej;s nj b;sydih ;=<ska ikd: l<
yels h'

Y%S ,xldfõ lDIsl¾udka;fha j¾;udk ;;a;ajh

² o< foaYSh ksIamdokhg olajk odhl;ajh

Y%S ,xldfõ o< foaYSh ksIamdokhg
odhl jk m%Odk wxY lsysmhla ;sfí'
fï w;r lDIsl¾uh" l¾udka; yd fiajd
hk wxY lemS fmfka'   lDIsl¾uh óg
oYl lsy smhlg fmr o< fo aY Sh
ksIamdÈ;hg úYd, odhl;ajhla olajd we;s
nj meyeos,s jk kuq;a j¾;udkh jk
úg fï ;;a;ajh l%udkql+,j wvq ù we;'
^j.=j 1'1 j.=j yd j.=j 1'2& tfy;a
lDIsl¾uh u.ska o< foaYSh ksIamdÈ;hg
tl;=jk ksIamdok m%udKfhys wvqjla
olakg fkd,efí'

m%;sY;hla f,i fuu wvq ùug uQ,sl fya;=j lDIsl¾uhg jvd jeä fõ.hlska
l¾udka; iy fiajd wxY oshqKq ùuhs'  úfYaIfhka u fiajd wxYh ,nd we;s oshqKqj lemS
fmfka'  uOHu uÜgfï tal mqoa., wdodhula ,nk Y%S ,xldj j¾;udkfha YS>% ixj¾Okhla
lrd <`.djk rgla f,i i,lhs'  rgla wd¾Ól ixj¾Okh lrd <`.d ùfï oS idudkHfhka
tu rfÜ o< foaYSh ksIamdÈ;hg lDIsl¾uh olajkakd jQ odhl;ajh l%ufhka wvq ù
l¾udka; yd fiajd wxYhka ys odhl;ajh jeä ùula fmkajhs'  fuhska woyia jkafka tu
rfÜ ixj¾Okhg lDIsl¾udka;fhys odhl;ajh fyda jeo.;alu fkdi,ld yeÍula fkdj
tu wxYh o mj;ajd .ksñka wfkla wxY j¾Okh jk njhs'

j.=j 1'2 ( Y%S ,xldfõ o< foaYSh ksIamdÈ;hg wd¾Ólfha úúO wxYj, odhl;ajh

m%;sY;hla  jYfhka

j.=j 1'1  ( o< foaYSh ksIamdÈ;hg ta ta

wxYhkaf.a odhl;ajh mj;sk ñ, wkqj

^remsh,a ñ,shkj,ska&

   j¾Ih    lDIsl¾uh    fiajd    l¾udka;

2002 233"615  944"158   458"265
2003 241"122 1"063"317   518"028
2004 262"271 1"230"212   598"357
2005 289"906 1"422"428   776"382
2006 333"137 1"705"064   900"479
2007 418"104 2"089"848 1"070"737
2008 590"114 2"525"099 1"295"470

      j¾Ih  1950   1964  1974 1984  1994  2004  2005  2006  2007  2008 2009 2010

wxYh

lDIsl¾uh 41 36'4 33'2 28'7 23'8 12'5 11'8 11'3 11'7 13'4 12'0 11'9

l¾udka; 17 16'4 25'1 26'3 26'2 28'6 30'2 30'6 29'9 29'4 28'6 28'7

fiajd 35 47'0 41'8 45'0 50'1 58'8 58'0 58'0 58'4 57'2 59'3 59'3
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o< foaYSh ksIamdÈ;hg lDIs wxYh odhljk lafIa;%

o< foaYSh ksIamdokhg fnda. ksIamdok" i;aj ksIamdok" ëjr ksIamdok yd jk
iïm;a wdY%s; ksIamdok wdoS lDIs wxYfha úúO lafIa;% odhl fõ'

j.=j 1'3 ( miq.sh jir lsysmhl i;a;aj yd ëjr ksIamdok m%udK

       i;a;aj 2001 2002 2003 2004 2005 2006 2007 2008

     ksIamdok

   lsß ^,Sg¾ ñ,shk& 183'0 183'2 186'8 190'3 192'7 196'6 202'5   208'1

   ì;a;r ^ñ,shk& 9460'6 8907'0 8848'8 8745'9 8645'5 9016'6 9156'0 10398'1
ëjr ksIamdok
   uqyqÿ ud`M

^fu'fgdka oyia& 255 275 255 250 130 216 253  275
   ñßosh ud`M

^fu'fgdka oyia& 30 28 30 33 33 35 38   44

ëjr ksIamdok yd jk iïm;a wdY%s; ksIamdok o< foaYSh ksIamdÈ;hg olajk odhl;ajh
m%;sY; w.hla f,i 1'4 j.=fjka  oelafõ'

j.=j 1'4 ( ëjr ksIamdok yd jk iïm;a wdY%s; ksIamdokj, odhl;ajh

1996 1998 2002 2003 2004 2005 2006

 ëjr ksIamdok 2'7 2'6 2'4 2'2 1'9 1'0 1'5

 jk iïm;a wdY%s; ksIamdok 2'1 1'7 1'4 1'6 1'6 1'7 1'7

Y%S ,xldfõ j.d lrk m%Odk fnda. jk ù" f;a" rn¾" fmd,a yd jeo.;a iq`M wmkhk
fnda.j, uq̀M ksIamdokh yd j.d l< N+ñ m%udKh miq.sh jir lsysmhl úp,kh ù we;s
whqre 1'5 j.=j u.ska fmkajhs'

j.=j 1'5 ( miq.sh jir lsysmhl o< jYfhka j.dl< N+ñ m%udKh yd ksIamdokh

^f.ä oi ,laI&

oyia
395 395 395 395 395 395 400

j.d l< N+ñ m%udKh
fylaghdr ^oyia&

j.d l< N+ñ m%udKh
fylaghdr ^oyia&

j.d l< N+ñ m%udKh
fylaghdr ^oyia&

j.d l< N+ñ m%udKh
fylaghdr ^oyia&

j.d l< N+ñ m%udKh
fylaghdr ^oyia&

j.d l< N+ñ m%udKh
^fylaghdr&

l=re÷ ksIamdokh

.ïñßia ksIamdokh ^fgdka&

31150
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/lshd kshqla;shg olajk odhl;ajh

 ck.ykfhka 70] lg wdikak msßila .%dóh m%foaYj, Ôj;a fjñka ;u Ôúldj
i|yd lDIsl¾uh u; hefm;s'  32]la muK lDIs wxYfha kshe,S we;'  fï ksid wxYhla
f,i ie,lSfï oS jeä u fiajd kshqla;shla we;af;a lDIsl¾ufha h'   ̂ j.=j 1'6 yd m%ia;drh
1'1& /lshd ckkh l< yels lafIa;%hla f,i lDIs wxYh ye|skaúh yels h'  tfy;a lDIs
wxYfha /lshd kshqla;sh l%ufhka ie,lsh hq;= jeä ùula fkdfmkajkafka" j.d lghq;=
i|yd fhdod .; yels bvï iSud ùu;a" l¾udka; yd fiajd wxYj, oshqKqj;a iu. lDIsl¾ufha
kshq;= j we;s Y%uh tu wxY flfrys weoS hdu;a ksid h'

j.=j 1'6  ( fiajd kshqla;sfha odhl;ajh m%;sY;hla jYfhka

m%ia;drh 1'1# m<d;a uÜgñka fiajd kshqla;sfha m%;sY; jHdma;sh ^2009&

² úfoaY úksuh bmehSu

lDIsld¾ñl ksIamdok wmkhkh lsÍfuka úfoaY úksuh Wmhd .; yels h'  ̂ m%ia;drh
1'2&

1946 1981 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

lDIsl¾uh 53 46 32'6 34'5 35'0 33'5 30'7 32'18 31'26 32'66 32'6 32'7

l¾udka; 9 11 25'0 22'1 21'7 22'0 24'5 26'60 26'61 26'31 25'1 24'2

fiajd 37 40 42'4 43'4 43'3 44'5 44'8 41'25 42'12 41'02 42'3 43'1
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wdkhk wdfoaYl kssmoùu

rfÜ ck;dj mßfNadackh ioyd wjYH uq`M ksIamdok m%udKhg  rg ;=< ksIamdokh
fkdjk ksid lDIs NdKav wdkhkh lsßug isÿ fõ'

tfiau mdßfNda.sl b,a¨ug iß,k .=Kd;aul wdydr j¾. furg ksIamdokh l<
fkdyels ksid o iuyr lDIs ksIamdok wdkhkh lsÍug isÿ fõ'  Wod( ixpdrl fydag,a
ioyd wjYh  meKs ri rdnq" ;lald,s m,amh " ;sß`.= msá" uhsiQ¾ mßmamq" rg bos" wems%lÜ'  fuu
lDIs ksIamdok fjkqjg wdfoaYl ksmoùu u.ska wdkhksl ldIs NdKav ioyd jehjk uqo,
rg ;=< b;sß lr .; yels h'  ^j.=j 1'7&

j.=j 1'7# miq.sh jir lsysmh ;=< lDIs ksIamdok lsysmhla yd

fmdfydr wdkhk m%udK ^wefußldkq fvd,¾ ñ,shk&

wdkhk øjH 2007 2008 2009 2010

iy,a  38'7 43'8 22'9  59'0
iSks 154'1 206'2 218'7 363'3
;sß`.= 233'7 375'5 259'3 257'2
fmdfydr 192'5 376'6 193'4 240'5

² ck;djf.a fmdaIKhg iy wdydr iqrlaIs;;djg odhl ùu

wjYH wjia:djl oS" wjYH m%udKj,ska" kshñ; .=Kd;aufhka hqla; j wjYH wdydr
j¾.hla ,nd .ekSug we;s yelshdj wdydr iqrlaIs;;dj f,i yeoska fõ'  lDIs lafIa;%h
oshqKq lsÍu u.ska rfÜ wdydr iqrlaIs;;dj we;s fõ'  rfÜ ck;djg ukd fmdaIKhla
,eîufya;=fjka fi!LH iïmkak ck;djla we;s fõ'  ksfrda.S yd ls%hdYS,S ck;djla
ìysùu rfÜ ixj¾Okhg fya;= fõ'   m%Odk wdydr fnda.j, ksIamdokh jeä lsÍu" m%Odk
wdydr fnda.j,g wdfoaYk f,i fhdod .; yels foaYSh wdydr fnda. ksIamdokh by<
kexùu" fm%daàka nyq, Ydl yd i;aj ksIamdokh oshqKq lsÍu" miq wiajkq ;dlaIKh oshqKq
lsÍu jeks l%u Ndú; lsÍfuka rfÜ wdydr iqrlaIs;;dj we;s l< yels h'
² jeä jk wdydr b,a¨u imqrd,Su
² l¾udka; lafIa;%h ioyd wjYh wuqøjH iemhSu

Wod( rn¾ l¾udka;h ioyd rn¾ lsß iemhSu

lDIsl¾uh wdY%s; l¾udka;

j¾;udkfha lDIsl¾uh wdY%s; jHdmdr iy l¾udka; rdYshla mj;S'
² lDIsld¾ñl fhojqï ksmoùu

fmdfydr" hka;%" lDIs ridhk øjH jeks fhojqï ksmoùu fuys oS isÿ flf¾'
² wdydr ksIamdok

iy,a ieliSu" ìialÜ" mdka" fhda.Ü jeks ksIamdok l¾udka; lDIsl¾uh wdY%s;
wdydr l¾udka;j,g WodyrK fõ'  lDIsld¾ñl ksIamdokj, w.h jeä lsÍu
o fuys oS isÿ flf¾'

² lDIsld¾ñl bos lsÍï

Wod( f.dúfmd< f.dvke.s,s" i;aj ksjdi" jeõ yd jdß ud¾. ;ekSu
² i;aj wdydr ksIamdokh

Wod( fn%dhs,¾ i;=kaf.a wdydr" lsls<shkaf.a wdydr

lDIsl¾uh wdY%s; l¾udka; ;=<ska  rfgys wd¾Ól ixj¾Okh we;s fõ'
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lDIsl¾uh wdY%s; fiajd

) lDIsld¾ñl WmfoaYk fiajd
fu u.ska f.dùkag wjYH kj oekqu ,nd oSu isÿ lrhs'

) lDIsld¾ñl m¾fhaIK
fuys oS úúO m¾fhaIK u.ska lDIsld¾ñl oshqKqjg wod< oekqu cks; lsÍu isÿ
lrhs'

) m%jdyk fiajd
Y%S ,xldfõ idudkH m%jdyk fiajdj,ska úYd, m%udKhla lDIs NdKav m%jdykhg
fhdod .efka'  tfy;a fïjdfha ÿ¾j,lï /ila oelsh yels neúka oshqKq l< hq;=
j mj;S'

) kv;a;= fiajd
lDIs hka;%" jeõ$wuqKq wdosh kv;a;= lsÍu fuhska woyia lrhs'

) lDIsld¾ñl Kh yd rlaIK fiajh
f.dùkag ish lDIsl¾uh jHdmdrhla jYfhka lr f.k hdu i|yd wjYH
m%d.aOkh Kh f,i ,nd .ekSfï wjYH;djh we;s w;r" wvudkh yd wjodku
wju lr .ekSfï fuj,ula f,i lDIsld¾ñl rlaIKh jeo.;a fjhs'

) lDIs NdKav wf<úh
fuh fiajdjla fuka u m%uqL jHdmdrhla f,i o ie,lsh yels h'

) mqyqKq Y%uh iemhSu
lD;s%u isxpkh" frda. ksjdrKh" mgl frdamKh jeks l%shdjka /ila mqyqKq
Y%uh imhk fiajdjka f,i we;'

   1'2 w;S;fha oS Y%S ,xldfõ lDIsl¾ufhys mej;s iY%Sl;ajh

iajhx fmdaIs; wd¾Òlhla mej;s njg idlaIs

ixialD;sh" YsIagdpdrh yd iudch tl;= l<" mßir ys;ldó" ;sridr" lDIsld¾ñl
Ôjk rgdjla ;=<ska iajhxfmdaIS lDIs wd¾Òlhla w;S; YS% ,xldfõ mej;s nj" ,sÅ; b;sydih"
mqrd úoHd idlaIs iy wog;a b;sß ù we;s kIagdjfYaI ;=<ska meyeos,s fõ'

jeõ wuqKq we;=<;a ixlS¾K jdß moaO;shla mej;s rcrg YsIagdpdrh f,i y÷kajk
úh<s l,dmh mqrd úysoS we;s jeõ" wuqKq" fl;A j;=" we,fõ,s moaO;s  iy ta wdYs%; kgnqka
ms<sn| j i,ld n,k úg tl, wdydr ksIamdokh iuDêu;a ;;a;ajhl ;snQ nj ks.ukh
l< yels h'  jeõj,ska fmdaIKh jk lDIsl¾uh yd ne÷kq ixlS¾K ckdjdi rgdjla
úh<s l,dmfha jQ njg wog;a idlaIs we;'

jeäjk ck .ykh rg mqrd jHdma; ù hdu;a iu. .x.dj,ska myiqfjka c,h ,nd
.ekSug fkdyels jQ m%foaYj, c,h /ialr ;nd .ekSu jeo.;a wjYH;djla úh'  fï ksid
iy jßkajr meñKs ÿ¾NslaI jeks .eg`MldÍ ;;a;aj,g ms<shï f,i rcjre úYd, jYfhka
jeõ ;ekùfï ld¾hfhys ksr; jQ nj uyd jxYfha i|yka fõ'

lDIsld¾ñl lghq;= i|yd jeõ /ila bos lr ;snq ksid rcrg jeõ ne|s rdcHh f,i
o y÷kajkq ,eìKs'  tu m%foaYfha úYd, j.d jmißhla ;snq nj fuhska meyeos,s  fõ'   furg
jdß l¾udka;fha wdrïNl wjosfhaoS bosjQfha l=vd.ï jeõ h'  mqrdK .fuys jeõ ;snQ nj
"jdmS "  hk mofhka meyeos,s fõ'  ls%'j' tl" fol";=k jeks Y;j¾Ij,g wh;a fi,a,smsj,
yd jxY l;dj, i|yka fkdjk jeõ  150la muK ms<sn| f;dr;=re fidhdf.k we;'  rcrg
m%foaYfha iEu .ulgu jejla ;snQ njg idlaIs we;'

jxY l;dj, ioyka mßos rdcH kdhlfhda jeõ wuqKq boslr lDIsl¾udka;fha oshqKqj
ie,iq w;r ta ksid iuDêu;a lDIs wd¾Òlhla tod mej;s nj ks.ukh l< yels h'  fuu
jdß ks¾udK ms<sn| j bosß mßÉfþohl ioyka fõ'
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wdydr ksIamdokh iy øjH wmkhkh

úh,s l,dmfha mq`M,a f,i j¾Okh jQ jeõ iy we< wuqKq ixlS¾Kh ksid fndfyda
wjia:dj,oS  ck.ykKhg m%udKj;a f,i wdydr ksIamdokh mej;sks'  w;s úYd, od.eí
iy úydr ixlS¾K boslsÍug;a" úYsIag uQ¾;Ska" iS.sßh jeks k.r ks¾udKhg;a tlsfklg
iïnkaO jQ mq`M,a jdß ud¾. moaO;sh f.dvke.Sug;a wjYH jQ Y%u iïmf;ys wjYH;d bgq
lsÍug wdydr w;sßla;h;a ;sìh hq;= úh'  YS% úN+;su;a YsIagdpdrhla f.dv ke`.Sug moku
jegqfKa fuu wdydr w;sßla;h ksid h'

rcrg muKla fkdj olaIsK frdayK rdcHfhao ù j.dj iuDêu;aj ;snQ nj iïfuday
úfkdaoksfhys i|yka fõ'  is;=,a mõj úydrfha iy ;siai uyd úydrfha fkajdisl NslaIQyq
fodf<dia oyila jdih l<y'  jÜg.dñKS wNh iufha neñKsksáhdidh we;s jQ úg fï
wdY%uj, f;jilg iEfyk OdkH b;sßj ;snqKq nj i|yka fõ'  ol=Kq foaYfha l=Uqre
j.dj iuDêu;a j mej;s nj fuhska ikd: fõ'  ;=kajk Y;j¾Ih jk úg úh<s l,dmfha
W;=re ueo m%foaYfhao" .sksfldK os. m%foaYfha o ù j.dj isÿ lr ;sìKs'

f;daks., fi,a,smsfha i|yka mßos lkak ;=kl j.d  wiajkq  fk,d we;s w;r le,E
mq¨iaid ;," uqx jeks fnda. jemqrE nj m%ldY lsÍfuka fyaka f.dú;ek ;snQ nj o meyeos,s
fõ'  ù f.dú;ekg wu;r j uqx jeks udI fnda.;a" f.j;= yd fyakaj, w¨mqyq,a " ,nq jeks
t<j¨ j¾.;a jjd ;snQ nj uyd jxYfha  i|yka fõ'  fmd,aj.dj" Wlaj.dj fukau lmq
j.dj o ;snQ nj uyd jxYfhys ;jÿrg;a i|yka fõ'

fmdf<dkakrefõ uyd úchndyq rcq ù j.dj oshqKqfldg iy,a úfoaYSh rgj,g
heùfuka rfÜ wdodhu jeälr we;s w;r" tl, YS% ,xldfõ iajhxfmdaIs; wd¾Òl rgdjla
mej;s njo b;sydifha i|ykaj we;'  we,j,a 3910 la " l=vd jeõ 2376 la " uy jeõ 163la
wuqKq 165la lrjñka mrdl%undyq rcqo rg iy,ska iajhxfmdaIKh lsÍfï ld¾hhg odhlù
we;' merl=ï rcq iufha" YS% ,xldj fmros. OdkHd.drh f,i ye|skajQfha o tl, mej;s
iahxfmdaIS wd¾Òl rgdj ksidh'  fï ld,fhaoS o úfoaY rgj,g iy,a wmkhkh isÿ lr
we;'

ol=Kq bkaoshdfõ ix.ï idys;Hhg wh;a ls%'j' fojk Y; j¾IfhaoS rpkd flreKq
mÜákmamdff, kï fou< lD;sfhys b,a,;a;=kjQ fyj;a YS% ,xldfjka ol=Kq bkaoshdjg
wdydr øjH f.k hk ,o nj i|yka j we;'

fnda.j.djg wu;r j mY= md,kh o tl, jeo.;a /lshdjla f,i mej;sks'  ta uv
f.dú;ek mj;sk rgl .jhdf.ka úYd, fiajhlajk ksidh' tfiau fuh rfÜ wd¾Òl
mokfï tl wx.hla o úh'  miaf.dari yd lDIsl¾uh hk fya;= fol i|yd .jhka we;s lr
we;'  lsßj,ska fjvre" .sf;,a " oSlsß iEoSug;a" f.dkqka ;j,ï yd iS iEug;a fhdodf.k
we;s w;r uia ioyd i;=ka we;s lsÍula i|yka fkdflf¾'  f.dm¨ .ïudk ;snQ nj i|yka
jk w;r mY+ md,kh o id¾:l j ;snQ nj fmfka'

w;S; YS% ,xldfõ úfoaY fjf<|du b;d Wiia uÜgul mej;s nj rijdyskfha oelafjk
w;r wdkhk" wmkhk fjf<|du oshqKq ;;a;ajhl mej;s nj jrdh iuQyfhka meyeos,s fõ'
WodyrK f,i uyd;s;a: jrdh ^oekg ukakdru& yd ta wdYs%; m%foaYh fjf<| k.rhla
f,i o oela fõ'

fmaY l¾udka;h yd fmaY ld¾ñlhka isá nj yd fros ms<s wmkhkh mjd isÿ lr we;s
nj oela fõ'  ta wkqj lmq j.dj ;=<ska  fros ms<s l¾udka;hg wjYH wuqøjH iemhQ nj
ks.ukh l< yels h'  úchdj;rKh isÿjk úg l=fõKsh lmq láñka isá  nj b;sydifha
i|yka j  we;'  iSks ksIamdokh o isÿ l< nj Ys,d f,aLK yd uyd jxYh ioyka lrhs'
fi!Lh myiqlï ie,l+úg" ffjoHjre frday,a" fukau T!IO j¾. ;snQ njg o uyd jxYh
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idlaIs orhs'  merKs kgUqka w;r we;s fnfy;a Tre  wdosh fïjd ;yjqre lrhs'  ksfrda.S
ck;djla ìysùu o iajhxfmdaIS wd¾Òlhla we;sùug fya;= jQjd hehs ks.ukh l< yels h'
ls%ia;= j¾Ifhka Y; j¾I kjhla hk ;=re wkqrdOmqr k.rh fi!Nd.Hu;a j mej;s nj
uyd jxYh mjihs'

ixialD;sl oshqKqjla mej;Su

rgl fyda iudchl ixialD;sl oshqKqj we;sjkafka wdydrj,ska  iajhxfmdaIKh
jQjdg miq j nj iudc úoHd{hkaf.a woyihs'  merKs YS% ,xld ck iudch ;=< ck;djg
wjYH wdydr myiqfjka imhd .; yels úh'  fuh Wiia YsIagdpdrhla ìyslr .ekSug
ys;lr idOlhls'  mqrd;K  wdydr ksIamdok iïm%odh lDIsld¾ñl l%uhgl jvd thska
Tíng .sh f.dú  ixialD;sl iïm%odhla olajd úysoS ;snQ nj ikd: l< yels lreKq
b;sydifha we;'  iïm%odhl wdydr ksIamdokh u.ska wdydr ksmoùu muKla wruqKq fkdl<
w;r wLKav wx.hla f,i YsIagdpdrh yd iudch tlg tl;= lrkq ,enQ taldnoaO ls%hd
ms<sfj<la wvx.= úh'  fï ksid .u" jej" l=Uqr" mkai, hk ixl,amh úldYh úh'   ̂ jejhs-
od.enhs ixl,amh lDIsl¾uh yd ne÷Kq ixialD;shla we;s nj mjihs&

jdß ud¾. oshqKqfjka f.dú;ek ixYS%l úh'  f.dú;ek iYS%l jQ úg fjfyr úydr
oshqKq úh'  .fï mkai, wdrlaIdlrñka tys jev úiQ iajdókajykafia,dg isjqmih ,ndoSug
jdßud¾. u.ska ,nd.;a wh nÿ fhdodf.k we;'  f;daks., fi,a,smsh fï njg idlaIs orhs'
f,aLK l,dj mej;s nj o ;yjqre fõ'

úúO úYajdi" weoys,s" W;aij ixialD;sfha wx.hka úh'  lDIsl¾uhg iïnkaO oE
weoys,s l%uj,g iïnkaO lr ;snqKs'  jejl fidfrdõj wi, kd. rEm oelaùfuka jefõ
c,h wdrlaId lsÍu wfmalaId lr we;'  ck;dj c,h ,nd .ekSu i|yd úúO weoys,s yd
úYajdi wkq.ukh lr we;'  jeis  ,dn.ekSug  jeiai j,dyl foúhkag lkak,õ lsÍu"
foúhka Wfoid mqo mQcd meje;aùu isÿ lr we;'  fcÜG uQ, kele;a fl<sh yd osh fl<s
W;aij foúhka uq,a lr f.k mj;ajd we;'

uy fmdf<dfjka Wmhd .;a Njfnda. iïm;a ;s%úO r;akhg mQcd lsÍfuka miq
mßfNdackhg .ekSfuka Njfnda. iïm;a j¾Okh jk nj úYajdihlaj mj;S'  isjqjk
ishjfia oS  wkqrdOmqrfha muKla NslaIQka jykafia,d úismka oyilg wdikak msßila jeä
isá nj;a fï ish¨ fokd jykafia,dg oskm;d oka ms<s.ekaùug ;rï rg OdkHfhka
iuDêu;a j ;snQ njg;a fi,a,smsj, i|yka j we;'

w`M;a iy,a ux.,a,h meje;aùu foúhka fldamùu je<elaùug úúO mqo mQcd meje;aùu
jeks ixialD;sl wx. o lDIsl¾uh yd ne÷kq tajd úh'

lDIsld¾ñl i.S%l;ajhg ;=vqÿka fya;=

oshqKq jdßl¾udka;h iy ;dlaIKh

úh<s l,dmh mqrd úyso ;snQ ckdjdij, mdßfNda.sl c, wjYH;d;a" lDIsld¾ñl
lghq;= Wfoid jQ c, wjYH;d;a bgq lr .ekSug c,h tla /ia lr ;eîu w;HjYH úh'  fï
ksid YsIag;ajh lrd <`.d jQ ñksid jdiia:dk idod úh<s l,dmfha mosxÑ jQ wjia:dfõ isgu
l=vd jeõ ;kd c,h tla /ia lr ;nd .;s'  osjhsfka N+ñ m%udKfhka 70] la muK úh<s
l,dmhg wh;a jQ ksid;a lDIsld¾ñl lghq;=j,g" úfYaIfhka u ù f.dú;ekg iqÿiq bvï
mej;sfha úh<s l,dmfha ksid;a iajNdjO¾ufha wNsfhda.hlg  w;S; YS% ,dxlsl ck;dj ÿka
m%;spdrhla f,i ld,hdf.a wejEfuka ixlS¾K jdßud¾. moaO;shla úh<s l,dmfha ìys úh'

ls%'j' m<uq Y;j¾Ifha isg YS% ,dxlsl ck;dj N+ñh uekSu yd iulSßu ms<sn|j;a
ifudaÉplrKh ms<sn|j;a mq`M,a {dkhla i;= j isá nj meyeos,s fõ'  fuu oekqu yd Wiia
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bxðfkare Ys,am fl!Y,H u.ska merKs YS% ,dxlslfhda úúO osYdjkag .,d .sh .x.dj, c,h
tla /ia lr ixlS¾K jdß moaO;s ;ekQy'  jeõ ks¾udKh lsÍfïoS N+ñh ksis mßos f;dardf.k
we;s w;r we,fõ,s boslsÍfïoS o foaYSh jdß ;dlaIKh Wmßu whqßka fhdodf.k we;s nj
jdß l¾udka; weiqfrka meyeos,s fõ'

jxYl;dj, ioyka mßos rdcH wkq.%yh we;s j bos l< uq,au jej jkqfha  wkqrdOmqrfha
mej;s wNh jej h'  j¾;udkfha nijlal=,u f,i y÷kajk fuh mKavqldNh rcq úiska
ks¾udKh lr we;'  foajdkï msh;siai rc;=ud úiska ;sid jej ks¾udKh lr we;'

úYd, jdß ud¾. boslsÍï lghq;= ksYaÑ; jYfhkau wdrïN jQfha jiN rcq ^ls%'j' 67-
111& f.a y;,sia y;rl wjqreÿ ld,h ;=< oS h'  t;=ud jeõ fod<yla yd we,j,a fod<yla
lrjk ,o nj i|yka fõ'

wUka .`. yryd fõ,a,la ne| W;=re osYdjg c,h yerùug ks¾udKh l< we,yer
we," jdß ;dlaIKfha jeo.;a woshrla úh'  .,a;,djla Tiafia .,k .`. yryd fõ,a,la ne|
kdÉpÿj" ud.,a, jeks jeõ bos lr we;'  .`.la o.r .efiñka jlal,ul yevh f.k .,k
úg c, myf¾ fõ.h wvqjk ksid tn÷ ;eka fõ,s ne|Sfï oS f;dardf.k we;'  wUka .`.
yriafldg we,yer fõ,a, boslr we;af;a o fun÷ ;ekloS h'

uyfika rcq úiska ls%'j' ̂ 274-301& jeõ oyihla iy we,la boslrjk ,o nj mQcdj,sh
ioyka lrhs'  fuhska iqúYd,;ajfhka" jákdlñka yd jeo.;alñka woaú;Sh jkafka ñkafkaßh
jejhs'  fï u.ska l=Uqre wlalr 80"000 muK wiajeoa¥ nj o ioyka fõ'  ñkafkaß jej lrjd
l=Uqre wiajeoa¥ miq uyje,s .f.ka W;=f¾ bvïj, o l=Uqre  wiajeoaoSfï woyi my<jkakg
we;'

Od;=fiak rcq ^ls%'j'455-473& jeõ 18 la lrjQ nj pq,jxYh iy mQcdj,sfha ioyka j
we;'  fï w;ßka m%Odku jej jkafka l,dTfha c,h fhduq lrñka idok ,o l,djej h'
fuhg wu;r j fhdaO jej yd thg c,h ,nd .ekSu i|yd u,aj;= Tfha isg idok ,o we,
o jeo.;a fõ'

Od;=fiak rcq úiska lrjk ,o fhdaO we, iqúfYaIs jdß bxðfkareuh ks¾udKhls'
we,ud¾. boslsÍfïoS N+ñfha nEjqu ms<sn| j úfYaI wjOdkh fhduqlrñka fhdaO we, fyj;a
ch .. ks¾udKh lr we;'  merKs we, ud¾.j, neiau ie;mqug w.,a 12 la úh'

my< uÜgul msysá l,d jefõ isg Wi uÜgul msysá ;sid jej olajd c,h f.k
hdfïoS ie;mqï 56 la os. ch .. fyj;a fhdaO wef,ys uq,a ie;mqï 17 nEjqï lsÍfïoS
ie;mqug w.,a 6 la jk f,i nEjqu lr ;sfí'  fï u.ska we, fomi úYd, N+ñ m%foaYhlg
jdß c,h iemhSu isÿ flßks'

jdß ;dlaIKfha lemS fmfkk j¾Okhla isÿ jQfha ^ls%'j' 1153-1186& m<uqjk
mrdl%undyq rcq f.a ld,fhaoS h'  fu;=udf.a fYa%Iag;u ks¾udKh jk mrdl%u iuqøh
f;damdjej" truqÿ jej yd osUqgq¨  jej hk jeõ ;=k wka;¾.; jk fia bos lr we;'  fuh
rcrg YsIagdpdrh ;=< bos jQ úYd,u jej h'

uyje,s .f.a c,h osUq,d.,g f.k hdug ieliQ ie;' 60 os. ñKs fma we, ;j;a
ks¾udKhls'  fuu ksoiqkaj,g wu;r j úúO rdcH md,lhska jeõ wuqKq bos lr lDIs
l¾udka;fha oshqKqjg lghq;= lsÍu lDIs iY%Sl;ajhg fya;= úh'

jeis c,h .nvd lr" yd ixrlaIKh ;nd .kakd jej wmQ¾j ks¾udKhls'  osh /,s
ksid jefõ bjqre Ldokh je<elaùug jeõ neïu we;=<;ska l¨ .,a  w;=rd r<mkdj
ks¾udKh lr we;'  jefjka c,h msg;g .ekSu i|yd fidfrdõ ks¾udKh lr ;snqKs'
^f.dv yd uv fidfrdõj& úYd, jeõj,ska c,h msgùu md,khg ilia l, ìfidafldgqj
YS% ,xlsl jdß ;dlaIKfha oshqKqj fmkajk iqúfYaIS ks¾udKhls'  jefõ c, uÜgu
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fmkakqï lsÍu i|yd osh leg myK f,i isria w;g bos l< .,a lKqjla o ;snqKs'

mqrdK jeõ ks¾udKh ù ;snqfKa iajNdúl fmdaIs; m%foaY wdYs%; j wfkHdakH
iïnkaO;djla we;s jk mßos h'  tl jejlska fmdaIKh jk m%foaYh Bg my<ska we;s jefõ
fmdaIl m%foaYh f,i ilia ù ;snqKs'  th t,a,x.d moaO;sh (Cascades system)  f,i
yeoskaúKs'  fuu oshqKq jdß ;dlaIKh w;S; lDIs iYS%l;ajhg fya;= ù we;s nj fuu
lreKqj,ska meyeos,s fõ'

rdcH wkq.%yh

"wyiska jefgk tl oshì|laj;a ñksidf.a m%fhdackhg fkdf.k uy uqyqog .,dhdug

bv fkdfoñ" hk merl=ï rcqf.a m%ldYh u.ska lDIs iY%%Sl;ajh ;=< ;snq rdcH o¾YKh
meyeos,s fõ'

m%Odk Ôjfkdamdh jQ lDIs l¾udka; lghq;=  ioyd wjYH c,h imhd oSu
rcflfkl=f.a m%Odk j.lSu  úh'  .x.dj,ska myiqfjka c,h ,nd .; fkdyels m%foaYj,
c,h /ia lsÍfï  uQ,sl wjYH;dj ish j.lSu fldg.;a rcjre úYd, jeõ ;ek jq nj uyd
jxYfha ioyka fõ'  lDIsld¾ñl lghq;= ms<sn| j wfndaOhla ,nd .ekSug jeõ iE¥ rcjre
ms<sn| j wOHhkh jeo.;a fõ'   ta wkqj fy< rcjre jeõ idoñka lDIsl¾udka;hg wkq.%y
oelaùu u.ska rg iajhxfmdaIs; l< y'  ioaOd;siai rcq moúh jej we;=¨ jeõ /ila lr we;s
nj o mQcdj,sh ioyka lrhs'  mKavqldNh rcqf.a uhs,Kqjka jk .sß LKav Ysj l=Uqre wlalr
800 la j.d lr we;s nj uyd jxYfha oela fõ'

lDIsl¾uh .re lghq;= /lshdjla f,i ie,l= nj fuhska meyeos,s fõ'  rc mjqf,a
idudðlhka f.dú;eka lghq;=j,g iyNd.s jQ nj rijdysksh mjihs'  ÿgq.euqKq rc;=ud
fhdaO lDIsl¾u jHdmdrhla werUQ nj o tys i|yka fõ'  t;=ud lDIs jHdmdrh frdayK
rdcHfhka mgka .;a w;r ish fidfhdhqre jQ ioaOd;siai rcq f.dú;eka lsÍug os.d uvq,a,g
heù h'  uyfika rcq ñkafkaß foúfhda f,i foaj;ajfhka mqokq ,enqfõ o t;=ud lDIsl¾uhg
wjYH c,h iemhSug by< wkq.%yhla oela jQ ksid h'  tfiau rcjre b;d w,xldr f,i
jmau.=,a yd wiajkq fk,Sfï W;aij meje;a jQ w;r fï W;aijj,g rc mjqf,a wh o iyNd.S
jQy'

rcjre jeõ wuqKq boslr tajd kv;a;= lsÍuo rdcH md,kh hgf;a isÿ lr we;'
tfiau úYd, jdßud¾. moaO;sfha boslsÍu i|yd rcqka fj; rdcldß Y%uh msßkeñh hq;= úh'
ksis f,i  c,h fnoSu isÿ fõo hkak mÍlaId lsÍu i|yd rcq úiska ks,Odßka m;a lrk
,oy'

ls%'j' 9 yd 10 Y;j¾Ij, Ys,d ,smsj, ioyka " msfhdjodrkka " kï mofhka
ye|skafjkafka jdß ud¾. mÍlaIlhka fyda c,h fnoSu mÍlaId l< ks,Odßka hhs úYajdi
lrkq ,efí'  fuu ld,hg wh;a Ys,d ,smsj, tk "fj,emq;a mia fokd iy fj,ehq;a iï
orejka" hk moj,ska fmkakqïjkqfha l=Uqre mÍlaId lrk ,o ks,Odßka mia fofkl= iy
l=Uqre wëlaIKh lrk ks,Odßka hhs is;sh yels h'

jdß l¾udka;h ioyd rdcH wkq.%yh ,enqKq w;r ta ioyd rdcH NdKavd.drfha
wkq.%yh ,nd oS we;s nj fi,a,smsj, oela fõ'  tfiau jeõ ixrlaIKh yd kv;a;=j m%Odk
ld¾hhla nj Ys,d ,smsj, olakg ,efnk f;dr;=rej, ioyka fõ'   jeõ yd iïnkaO
kS;sÍ;s W,a,x>kh lrk whg ovqjï meñKùug lghq;= lrk nj fldKavjÜgjdk
fi,a,smsfha ioyka fõ'  jej iïnkaO j jQ Í;s yd ksfhda. iuka; mdidosldfõ úia;r lr
we;'  fï wkqj tod mej;s lDIs ix.%Sl;ajh i|yd rcjre oela jQ wkq.%yh jeo.;a jQjd hhs
ks.ukh l<  yels h'
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ukd c, l<ukdldÍ;ajh

mrdl%uNdyq rc;=udf.a m%ldYh wkqj c,h /ialsÍu yd Wmßu ld¾hlaIu;djlska
m%fhdackhg .ekSu isÿ jQ nj ks.ukh l< yels h'  ,sÅ; b;sydih wkqj rcqg" mkai,g"
.%dóh wdh;kj,g fyda mqoa.,hkag jeõ whs;s jQ nj m%ldY fõ'   uy jeõ yd m%Odk we<
ud¾. rcqg whs;s úh'  n%dyaóh .,a ikakil oelafjk mßos mqoa.,slj jeõ whs;slrejka isá
njg idlaIs we;'  fuu jeõ md,kh ioyd jQ Í;s yd ksfhda. iuka; mdidosldfõ úia;r
lr we;'  Tjqka j¾Idld,fhaoS /ialr ;nd .kakd c,h l<uKdldß;ajfhka hq;= j
m%fhdackhg .;a y'  ieu jejla i|ydu md,k l%uhla ;snqKs'

jdßc,h lDIsld¾ñl wruqKq ioyd fkdñ<fha ,nd oS ke;'  ta ioyd .dia;= whlr
we;'  c,h i|yd .dia;= f.ùug f.dúhdg isÿ jQ ksid mrïmrd.;  f.dùka c,fha
jákdlu y÷kd.;ay'  ta ksid iïm%odhhka Í;s yd ksfhda. ms<smosk iudch c,h /ialr
.ekSug ixrlaIKhg yd f.!rjdkaú; j ie,lSug wmf;ahdu yd ¥IKh je<elaùu msKsi
wrmsßueiafuka m%fhdackhg .ekSu ioyd tu Í;s yd ksfhda. m%fhdackhg .;a y'

l%udkql+, j l=Uqrej,g jdß c,h imhkq ,eìKs'  jdß myiqlï iemhSfï lghq;=
ixúOdkh lsÍug n,OdÍka yd f.dùka w;r /iaùï mj;ajd we;'  n,Orhd .urd, fyda
úodfka f,i ye|ska jQ " iudch ms<s.;a f.dúfhls'  /iaùï j,ska miq j.d ie,eiau wkqj
c, iemhqï l%uh ;SrKh lr ld, igyklg wkqj c,h fnod yer we;'  jeisld,fha
tl;=jk c,h fhdodf.k h, lkakfha j.d lghq;= lr we;'  uq`M N+ñ m%udKhu j.d
lsßug c,h m%udKj;a fkdjQ úg .fï ish¨u f.dùkag Tjqkaf.a l=Uqrej,ska fldgila
j.d lsÍug jdß c,h iSñ; m%udKhla uqodyer we;'  fï l%uh "fn;au" l%uh úh'

.fï jefjka l=Uqrej,g wjYh c,h ,nd .;a úg wu;r c,h wmf;a heúks'  fuu
wu;r c,h B<. .ï jefõ wvq c,h msrùug fhdod.k we;af;a l=vd we,la u.sks'  iajdNdúl
iïm;a h<s m%fhdackhg .ekSu yd ixrlaIKfhaoS  wkq.ukh lr we;s ls%hd ms<sfj;a fï
u.ska meyeos,s fõ'  wmf;a hk c,fha ydkslr ridhksl øjH wef;d;a tajd iajdNdúl Ydl
u.ska msßisÿ lrkq ,nhs'  fï ioyd tu ridhksl øjH Wrd.; yels jk Ydljk l=Uqla"
jegflhshd" uro" ó" jeks nyqjd¾Isl Ydl jeõ biau;af;a j.d lr ;snqKs'  (Natural phyto

remediation)  fï wkqj iajdNdúl iïm;la jQ c,h /ia lsÍu yd m%fhdackhg .ekSu
l<uKdlrKh lsÍu w;S; lDIs i.%Sl;ajhg fya;= jQjd hehs ks.ukh l< yels h'

ixialD;sl yd wd.ñl fya;=

ixialD;sh" lDIsl¾uh yd wd.u tlsfklg ne÷Kq ls%hd oduhl wx.hka fõ'  jdßud¾.
oshqKqùu ksid f.dú;eka iYs%l úh'  nqÿ oyñka fmdaIKh ùu iu. .Dyks¾udK Ys,amh"
uQ¾;sl,dj" wlaIr ud,dj fukau idys;Hho fmdaIKh úh' mrdl%undyq rcqf.a m%ldYfhka
oelafjkafka o mqrd;K ixialD;sh u.ska udkj YsIagdpdrfha meje;aug c,fha jeo.;alu
yd iajNdúl iïm;aj, jákdlu wjfndaO fldg.;a njhs'

jdß l¾udka;h lDIsl¾udka;h fukau wd.ñl miqìu ksid o ñksid úúO yelshd
.=K O¾uj,ska Yla;su;a úh' nqÿ  oyu yd neÿkq iudc miqìu ksid ck;dj mkai, jgd
tlaùh'   mkai, u.ska Tjqka oyñka fmdaIKh l< w;r tu`.ska ñksid ;=< .+KO¾u
iajhxúkh we;s úh'  tfiau úúO weoys,s" úYajdihkag wkqj f.dv ke.=kq iajhx úkh
ksid ;u Ôjfkdamdh jQ lDIsl¾uh fydoska isÿ lr .ekSug wjYH wdl,am ixj¾Okhla isÿ
úh'  mßir iïm;a" jej" fmdaIs; m%foaY" c, yd jk iïm; /l .ekSu hq;=lula fia ie,lSu
isÿ lr we;'   fï i|yd mej;s Í;s yd ksfhda.j,g Tjqyq .re l<y'  fï lreKq Tjqkaf.a
lDIs ld¾ñl lghq;= oshqKq lr .ekSug bjy,a úh'  Wiia .+KO¾u iys; mqoa.,hka ìysùu;a
iu. ñksiqka w;r iduldó jd;djrKhla ìysúh'  fï ksid iduQysl j ish¨ lghq;=
isÿlsÍfuka oshqKq lDIs wd¾Òlhla lrd hEug yels úh'
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ixialD;sl oshqKqj iu. úúO W;aij meje;aúKs'  w¨;a iy,a ux.,a,h yd foúhka
Wfoid mqo mQcd meje;aùu u.ska ñksiqkaf.a  iu.sh yd tluq;=lu j¾Okh úh'  fujeks
ixialD;sl W;aij meje;aùu u.ska ñksidg udkisl mSvdldÍ jd;djrKhlska f;dr j ;u
lghq;= lr .ekSug yels úh'  foúhkag mqo mQcd meje;aùuka miq yd w¨;a iy,a ux.,a,h
meje;aùfuka miq ksisl,g jeis jiaijd f.dú;eka ire lsÍug wjia:dj ,efí hehs
úYajdihla f.dv ke.=ks'  tu.ska Woafhda.su;a ù f.dú;eka lghq;=j, ksr;ùu ksid tajd
id¾:l  ù we;'

iudc wdo¾Y" iïm%odhka" idr O¾u tl;= lrkq ,efnQ ixialD;sh u.ska iudch tlg
ne| ;enQ w;r" ìï ieliSu" jemsÍu" wiajkq fk,Su jeks lDIs lghq;= iduQysl j lsÍug yels
úh'   kS;sÍ;sj,g .re lsÍu" c, iïm;a yd jk iïm;a /l .ekSu" iajhxúkh mj;ajd
.ekSu jeks ls%hd ksid mßir ;;a;aj hym;a ùfuka  lDIsl¾uhg wLKavj c,h ,nd
.ekSug yels jQ ksid tod lDIs iY%Sl;ajh we;s ù we;'

úydria:dk wdYs%; j ;snQ msßfjkaj, úúO Ydia;% b.ekajQ w;r úúO .=rel=,j, úúO
l¾udka; b.ekajQ nj o y÷kd .; yel'  ta wkqj fuj,ï ;kd lDIsl¾uhg yd c,
iïmdokhg ;dlaIKh fhdod .ekSu isÿ lr we;'  th o lDIs wd¾Òlhg wd.u ;=<ska ,enqKq
odhl;ajh f,i ie,lsh yels h'

uE; w;S;fha lDIsl¾ufha we;s jQ fjkialï

Y%S ,xldfõ meje;s oshqKq lDIs wd¾Ólh ngysr cd;Skaf.a wdl%uK iu. l%ufhka
msßySug ,la úh'  ì%;dkH md,kh fï rfÜ ;yjqre ùu;a iu. Tjqyq hemqï f.dú;ekg
fkdj f;a" fldams jeks ;ukag wd¾Ól jdis f.k fok j.djkag keUqre jQy'  fï ksid
foaYSh lDIsl¾ufha kshq;= jQ whg bvï wysñ ùu" oßø;dj " /lSrlaId wysñ ùu  jeks .eg¨
o we;s úh'  fuu .eg¨j,g ms<shula f,i 1935 oS bvï ixj¾Ok wd{d mk; iïu; lr
f.k we;s w;r' Y%S ,xldfõ bvï m%;sm;a;sh yd lDIsl¾uh flfrys th úYd, n,mEula
we;s lf<a h'

1' foaYSh lDIs wd¾Ólh by< kxjd rgg wjYH wdydr ksmojd .ekSu'

2' uqvq ìï mk; ksid wysñ ù .sh bvï kej; ,nd .ekSu'

3' f;;a l,dmfha jeä jk ck.ykh l%uj;a j ixl%uKh l< yels m%foaYj,g
ixl%uKh lrùu jeks lreKq bgq lr .ekSu fï mkf;a wruqKq ù we;'

bvï ixj¾Ok wd{d mk; iïu; ùfuka miq jdß ud¾. moaO;s mqkre;a:dmkh lr
kj f.dú ckmo msysgqùu wdrïN úh'

f.dú ckmo

1939 oS l,d jej m%;sixialrK lghq;= o" 1949 oS yqre`M jej m%;sixialrK lghq;= o
miqj we<yer mqkre;a:dmk lghq;= o isÿ lr ta wdY%s; j f.dú ckmo msysgqjk ,oS'  fuu
ckmo jHdmdrj,ska ñkafkaßh yd ys`.=rlaf.dv f.dú ckmo b;d iY%Sl tajd úh'  fuu
ckmo msysgqùfï oS fN!;sl ie,iqïlrKh flfrys wjOdkh u| jYfhka fhduq j ;snQ
ksid .eg¨ /ila mek ke`.S ;snqKs'  fuys oS wfmalaId l< wruqKq bgq fkdùu ksid úúO
ixj¾Ok fhdackd l%u wdrïN lr we;' tajd kï"

) .,aTh fhdackd l%uh
) uyje,s fhdackd l%uh
) Wvj,j fhdackd l%uh
) bÕsksñáh fhdackd l%uh
) ks,aj,d fhdackd l%uh
) ¨Kq.ïfjfyr fhdackd l%uh
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• .,aTh ixj¾Ok fhdackd l%uh

1949 oS ã' tia' fiakdkdhl ue;s÷ka úiska wdrïN l< .,aTh fhdackd l%uh nyq ld¾h
ixj¾Ok fhdackd l%u w;=ßka m%:u jHdmdrhhs'  fuu nyq ld¾h ixj¾Ok fhdackd
l%ufha wruqK jQfha 1931 ka miq úh<s l,dmfha werô f.dú ckmo jHdmdr l%uh
jvd;a mq̀M,a mrud¾:hlska ixúOdkh lsÍuhs'  b`.skshd., oS .,aTh yria lr fõ,a,la
ne| fiakdkdhl iuqøh ;kjd we;'  fuu c,dYhg iïnkaO j l=vd jeõ .Kkdjla"
úÿ,s n,d.drhla bos lrjd we;'  mjq,a 10"000la muK mosxÑ lrjQ w;r" h, uy j.djg
fhdok fylaghd¾ 486000 l ìï m%udKhlg fuu c,dYh u.ska c,h iemfha'
f.dú;ekg wu;r j iSks" uoHidr" W`M" .fvd,a jeks l¾udka; o wrUd we;'  .,aTh
ixj¾Ok uKav,h kï jHjia:dms; uKav,hla u.ska fuys lghq;= fidhd n,k ,oS'

• Wvj,fõ fhdackd l%uh

1966 oS j,fõ .`. yria lr ;sfUd,aleáfha oS fõ,a,la ne| Wvj,fõ c,dYh yd úÿ,s
n,d.drh bos lr we;'  j¾Ifha jeä ld,hla ksh`.ska mSvd ú|sk .sksfldk os.
;eks;,d m%foaYh ixj¾Okh lsÍu fuys wruqK úh'  1968 fmnrjdß 4 osk újD;
lrk ,oS'  c,dYfha me;sÍu 3440ha ls'  we<j,a 2 la u.ska c, iïmdok lghq;= i|yd
c,h msg lrhs'  tajd ol=Kq bjqre we< yd jï bjqre we< kñka y÷kajhs'  bvï 24"300ha

muK ìï m%udKhla wiajeoaoSug fuu c,h m%udKj;a h'  fu.d fjdÜ 60 l úÿ,s
n,hla úÿ,s n,d.dr 2 ka ksmojhs'

• bÕsksñáh jHdmdrh

ó Th bÕsksñáh .ïudkh miq lrk ia:dkfha oS Th yryd 4'8km la muK jQ
fõ,a,la ne|Sfuka fuu c,dYh ;kd we;'  cmka rch wdOdr iemhQ fuu fhdackd
l%ufha c,dYh bos lrk ,oafoa ,dxlsl bxðfkare iud.ula úisks'  1985 ud¾;= 25
jk od bÕsksñáh c,dYh újD; lrk ,oS'  fuu c,dYfhka iemfhk c,h ksid
w¨;a bvï 18'6km2 la o" c, ysÕh uOHfha oekg j.d lrk bvï 7'5km2 g o fuu
c,dYfhka c,h iemfha'

• fmd,af.d,a, yerjqu ̂ 1969 - 1973&

fmd,af.d,af,a oS uyje,s .`. yryd fõ,a,la bosfldg .f`.a c,fhka fldgila
rcrg .x.d yd jeõ fmdaIKh lsÍug fhdodf.k we;'  iqÿ .`. yd fmd,af.d,a,
w;r Wu`.la ;ekSfuka fmd,af.d,af,ka yerfjk c,h iqÿ .`.g tl;= lsÍu iy
tu.ska fndaj;ekak c,dYhg;a" l,djej" lkao,u jej" rdcdx.kh iy ishU,d.uqj
jeõj,g;a ,nd foa'  ;jo Wl=fj, oS fu.dfjdÜ 40l úÿ,s n,d.drhla ;ekSu o
isÿlr we;'

• ks,aj,d .Õ jHdmdrh

b;sydi.; jd¾;d wkqj oi jirlg muK jrla ks,aj,d .Õ W;=rd hhs'  fuu .Õ
msgdr .e,Sfuka j¾. lsf,daóg¾ oyia .Kkla jQ  m%foaY úkdY fõ'  tneúka ks,aj,d
fhdackd l%ufha m%Odk wruqK c, .e,Sï je<elaùuhs'

1982 wf.daia;= 21 jeks osk fuu fhdackd l%uh wdrïN úh'  fhdackd l%uhg m%xY
rcfhka wdOdr ,eî we;'  fu u.ska l=Uqre 14km2 la muK wdrlaId ù we;'

• uyje,s ixj¾Ok fhdackd l%uh

uyje,s fhdackd l%uh Y%S ,xldfõ fuf;la l%shd;aul jQ úYd,;u fhdackd l%uh hs'
fuu fhdackd l%uhg ñ;% rgj, yd cd;Hka;r wdOdr wdh;kj, fkdu| iyfhda.h
,enqKs'
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j¾Ih mqrd .,d hk c, m%udKh w;ska úYd,;u .x.dj uyje,s .x.djhs'  jeäu c,
úÿ,s n,hla ksmoùu i|yd fhdod .; yelafla o fuu .x.djhs'

uyje,s ixj¾Ok fhdackd l%uh hgf;a l%shd;aul jQ jHdmdr my; oelafõ'

• fld;auf,a jHdmdrh

fuh uyje,s .x.dOdrfha by<skau msysá c,dYhls'  fld;auf,a Th yriafldg
fõ,a,la ne|Sfuka fuh ;kd we;'  fuh fldkal%SÜ wdia;rKhlska wdrlaId lrk
,o ,xldfõ we;s tlu .,a msrjQ fõ,a,hs'  ,xldfõ m%:u N+.; c,úÿ,s n,d.drh
o fld;auf,a c,dYh wdY%s; j boslr we;'  fld;auf,a c,dYh ksid hgù .sh .ï
kshï.ï fjkqfjka kj .ï yd ud¾. moaO;shla o boslr we;'  fuh 1985 wf.daia;=
24 osk ks, jYfhka újD; lr we;'

• úlafgdaßhd c,dY jHdmdrh

yq`M .`. uyje,s .`.g tla jk ia:dkhg uola my<ska .`. yryd bos l< fldkal%SÜ
fõ,a,la u.ska úlafgdaßhd c,dYh bos lr we;'  fuhg  122m la Wi fojla wdre
yevfha fõ,a," úÿ,s n,d.drh iy c,dYfha hg c,h f.k hk Wu`. wh;a fõ'
fuu jHdmdrfha wruqK jQfha  ol=Kq bjqr m%foaYhg c,h iemhSu" ñßosh uiqka fnda
lsÍu" c, úÿ,s n,h ksIamdokh lsÍu hk l%shdj,Ska h'  úlafgdaßhd c,dYh bos lsÍu
fya;=fjka hg jQ f;,afoKsh k.rh fjkqjg l=Kavidf,a" lr,a,shoao yd rcje,a,
m%foaYj, kj k.r bos lrk ,o w;r uykqjr" uyshx.kh ud¾.fha c,fhka hg jk
fldgi fjkqjg jvd;a by<ska osfjk ud¾.hla bos lr we;'  1985 wfm%a,a 12 fuu
ixlS¾Kfha jev wrUd we;'

• rkafoks., c,dY jHdmD;sh

merKs ñksfma wuqKg 6km  lg by<ska uyje,s .`. yryd rkafoks., fõ,a, bos lr
we;'  uyje,s ixj¾Ok jHdmdrh hgf;a bos l< jeäu Odß;dfjka hq;a c,dYh
fuhhs'  fuh u.ska ñksfma yerjqu i|yd wjYH c,h /ia lr ;nd .ekSu;a" c, úÿ,s
n,h ksIamdokh;a isÿ lrhs'  fuu c,dYfha fõ,a, .,a msrjQ neïula iys; jqj o
fuys c,h ldkaÿ ùu je<elaùug fõ,a, uOHfha ueá msrjQ uohlska iukaú; fõ'

• rkagefò c,dY jHdmD;sh

rkagefò fõ,a, uyje,s .`. yryd bos lr we;af;a Wud Th uyje,s .`.g tla jk
fudahg uola my<sks'  rkafoks., fõ,af,a isg uyje,s .`. Tiafia rkagefò fõ,a,g
ÿr 3km la muK fõ'  uyje,s .f`.a msysàu wkqj c,úÿ,s n,h ,nd .ekSfï wruqKska
th yryd bos l< yels wjidk fõ,a, fuhhs'  fuhg fya;=j fuu ia:dkfhka miq
uyje,s .`. ;eks;,d N+ñhlg msúiSuhs'  fuu c,dYh u.ska c, úÿ,s n,h ksmoùu;a"
ñksfma yerjqu i|yd wjYH jdß c,h .nvd lr ;nd wjYH wjia:dj, oS ksoyia
lsÍu;a isÿ lrhs'  fuhg fldkal%SÜ .=re;aj fõ,a," msg jdk iy c, úÿ,s n,d.drh
wh;a fõ'  by; c,dY jHdmD;sj,g wu;r j ñksfma iy fødaKslrK we< jHdmD;sh
isÿ lr we;'  fuys oS uyje,s iS yd î l,dmj,g wjYH jdß c,h fhduq lsÍu isÿ
lrhs'

W,aysáh yd r;als| c,dYh uq`Mukska u jdß ud¾. wjYH;djka i|yd bos lr we;'
fïjd wdY%s; j c, úÿ,sh ksmoùu isÿ fkdlrhs'

• uyje,s jHdmdrfha wruqKq

• wdydr w;ska rg iajhxfmdaIs; lsÍu
• /lsrlaId m%Yakh úi|Su
• c, úÿ,sh W;amdokh
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• iïm%odhsl lDIsld¾ñl l%u fjkqjg kj úoHd;aul yd ;dlaIKsl l%u fhoSu
• uyje,s my< ksïkfha ckdjdilrKh
• foaYSh yd úfoaYSh wdfhdack uyje,s l,dmj,g .,d taug ux ie,iSu
• f.dúmf<ka neyer /lshd wjia:d we;s lsÍu
• uyje,s ckmoslhkaf.a tal mqoa., wdodhu jeä lsÍu
• jk j.dj jHdma; lsÍu yd mßirh wdrlaId lsÍfï jevms<sfj,la l%shd;aul lsÍu
• uyje,s ckmoslhkaf.a iudc yd ixialD;sl ixj¾Okhla we;s lsÍu'

lDIsld¾ñl fhdackd l%u Y%S ,xldfõ wd¾Ól ixj¾Okhg odhl;ajh

• ck.yk m%;sjHdma;sh

Wod ( úlafgdaßhd c,dYh bos lsÍfuka hg jQ f;,afoksh k.rh fjkqjg rcje,a,"
lr,a,shoao" l=Kavidf,a hk ia:dkj, kj k.r bos lr we;'

fld;auf,a c,dYfhka hg jQ m%foaYj, Ôj;a jQ mjq,a 3200 la muK uyje,s
H l,dmfha ;Uq;af;a.u m%foaYfha o .,akEj" ó.,Ej" tmamdj, wdoS m%foaYj,
o mosxÑ lrjd we;'

• kj /lshd ckkh ùu ksid /lshd kshqla;sh by< hdu
• j.d lrk ìïj,g c,h iemhSu ksid lkak folu j.d l< yels ùu
• wdydr w;ska iajhxfmdaIS ùu yd wdydr iqrlaIs;;dj by< hdu
• ck;djf.a fmdaIK ;;a;ajh by< hdu yd ksfrda.S ck;djla we;s ùu
• kj ixj¾Ok uOHia:dk we;s ùu

Wod ( oUq,a," óf.dv jeks wd¾Ól uOHia:dk
• bvï fkdue;s whg bvï ,eîu
• lDIsld¾ñl fhojqï i|yd by< b,a¨ula we;s ùu

Wod ( îc" fmdfydr" hkaf;%damlrK
• c, úÿ,sh ,eîu u.ska l¾udka; we;s ùu
• há;, myiqlï oshqKq ùu

Wod ( uyd ud¾." mdi,a" frday,a" wd.ñl isoaOia:dk
• lDIs ksIamdok jeä ùu ;=<ska wdkhkh wvq ùu ksid úfoaY úksuh b;sß ùu
• lDIsld¾ñl fhdackd l%uj,ska ,efnk wdodhu m%d.aOkh jYfhka fhdod fjk;a

ixj¾Ok jHdmdr we;s l< yels ùu

yß; úma,jh

1960 oYlfha uq,a Nd.fha ngysr rgj, isÿ jQ ld¾ñl úma,jh ksid ld¾ñl ksIamdok
by< hdu fya;= fldg f.k by< .sh wdydr b,a¨u imqrd,Su i|yd lDIsld¾ñl ksIamdok
by< oeñh hq;= jQ w;r" ta i|yd isÿ jQ kj m%fNao ksIamdokh" hdka;%SlrKh yd wêl fhojqï
Ndú;h ;=<ska tall N+ñhl M,odj by< hdu yß; úma,jh f,i ye|skafõ'  fuys n,mEu
Y%S ,xldjg <`.d jQfha 1960 oYlfha w. Nd.fha oS h'  fuh wiajekak jeä lsÍfï wruqKska
wdrïN lrk ,o wê fhojqï f.dú;ekla f,i o ye|skaúh yels h'  fuys oS wê fhojqï w;r

) Ydl wNsckkfhka ksmojd.;a kj m%fNao
) wêl hdka;%SlrKh
) m<sfndaO kdYl Ndú;h
) ridhksl fmdfydr Ndú;h
) ;ks j.djka fhdod .ekSu
) lD;%su c, iïmdokh fhdod .ekSu  wdosh ye|skaúh yels h'

fuu yß; úma,jfhka úYd, jdis /ila w;a úh'  tkï"
) f,dj jeä jk ck.ykhg iß,k f,i wdydr ksIamdokh laIKsl j jeä lr

.; yels ùu'
) tall N+ñhlska ,nd .kakd wiajekak jeä ùu'



15

) wLKav fnda. j.djka isÿ lsÍu'
) hka;% iQ;% Ndú;h ksid wvq Y%uhlska jev lsÍfï yelshdj wdoS f,i oelaúh

yels h'

by; jdis ksid 1960 oYlfha lDIs l¾udka;fha iS.% j¾Okhla isÿ ù we;'  fuu yß;
úma,jfha wys;lr n,mEï o oekg we;s ù we;'  tajd kï"

1' Y; j¾I .Kkdjl lDIs l¾udka;fhka isÿ jQ N+ñ ydhkhg jvd miq .sh oYl
lsysmh ;=< N+ñ ydhkh wêl ùu'

2' wiajekak wêl lr .ekSfï wruqKska Ydl wNsckkh lrk úg tys mj;sk
iajNdúl m%;sfrdaë;djka jeks .=Kdx. msßyS hdu'

3' m<sfndaO kdYl wêl f,i Ndú;h ksid tajdg m%;sfrdaë lDñ udos,s we;s ùu'
4' iuyr ld,j, lDñ m<sfndaO jix.; uÜgñka me;sr hdu'
5' lDIs ridhksl øjH wêl Ndú;h fya;=fjka mßirh wêl f,i ¥IKh ùu'
6' ridhksl øjH wksis f,i wêl Ndú;h ksid c,h" mi yd jdhq f.da,h ¥IKh

ù fkdfhla fi!LHuh .eg¨ we;s ùu'
7' N+ .; c,h wêl f,i fhdod .ekSu ksid N+ .; c, uÜgu b;d my;a ùu'
8' wêl m<sfndaO kdYl Ndú;fhka ms<sld " wlaudj yd jl=.vq wdY%s; frda. we;s

ùu'
9' wêl fmdfydrj,g m%;spdr f,i idod .;a m%fNao fmdfydr fkdue;s j j.d

l< fkdyels ùu'
10' yß; úma,jfhka M, fk<d .;a rgj,a lsysmhla yereKq úg wfkla rgj,a os<s÷

Ndjhg m;a ùu'
11' yß; úma,jfha m%;s,dN ,nd .ekSu i|yd jdß c, iïmdokh wjYH ùu;a"

wêl fmdfydr yd wfkl=;a fhojqï wjYH ùu;a ksid fï ;=<ska lDIs ld¾ñl
iudch ;=< wdodhï úIu;djla we;s ùu'

12' ffcj úúO;ajh l%ufhka mßydkshg ,la ùu yd b;d jeo.;a yd wd¾Ól jdis
ksis f,i y÷kd fkd.;a Ôj úfYaI j| ù hdu'

fï wdldrfhka yß; úma,jfha n,mEï rdYshla we;'  fïjdfha wys;lr n,mEï wju

lr lDIsl¾ufha M,odhS;djh kexùug wjYH mshjr .ekSu l< hq;= h'

   1'3   lDIsl¾uh i|yd we;s wNsfhda.

kQ;k lDIsld¾ñl wNsfhda.

wm rfgys lDIsl¾udka;h flfrys úúO .eg¨ yd wNsfhda. mj;S'  tajd my; wdldrhg
oelaúh yels h'

wdydr øjH wdkhkh

wvq ñ, hgf;a  úfoaYSh rgj,ska NdKav wdkhkh lrhs'  ;Sre nÿ bj;a lsÍu fyda
wvq lsÍu hgf;a úfoaYSh rgj,ska f.kajk ,o NdKav foaYSh ksIamdokj,g jvd wvq
ñ,lg wf<ú lsÍu ksid foaYSh lDIs ksIamdokh my; jeàug fya;= ù we;'  ksoiqka (
w¾;dm,a" f,dl= Ækq

• cd;Hka;r tl`.;djhka yd .súiqï

1994 WTO ̂ f,dal fj<| ixúOdkh& .súiqu hgf;a ,xldjg n,mdk ;SrK 4 la we;'

1' ;Sre .dia;= 50] olajd wvq lsÍu

2' fjf<|fmd, msúiqula we;s lsÍu
iuyr NdIav ksIamdokh l< o wju m%udKhla wdkhkh l<hq;= ùu
ksoiqka ( iy,a 3] wdkhkh l< hq;= ùu

3' ;Sre .dia;= fkdjk fjk;a ndOl bj;a lsÍu
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4' msgrg hjk øjH i|yd fi!LHdrlaIs; ;;a;aj iy;sl ,nd .; hq;= ùu

• ol=Kq wdishdkq iyfhda.S;d .súiqu (SAPTA) yd bkaÿ Y%S ,xld ksoyia fj<| .súiqu
(ISLFTA) u.ska úúO kS;s mkjd ;sîu'

ksoiqka ( ,xldfõ ksmojk l=re÷ yd fjk;a iq`M wmkhk fnda. i|yd wfkla
rgj,a ;Sre .dia;= iyk oS fkdue;'  Y%S ,xldj wdkhkh lrk NdKav
i|yd ;Sre .dia;= iyk ,nd oS ;sîu'

• miq.dó ;dlaIKh

lDIs fnda.j, wiajkq jeä lr .ekSug lghq;= fhÿj o úúO fya;+ka ksid wiajkq
wvq ù hhs'  fuys oS oshqKq ;dlaIKhla fhdod fkd.ekSu m%Odk jYfhka oelaúh
yel'  foaYSh lDIsl¾uhg" bvï ;;ajhg yd mdßißl idOlj,g iß,k f,i
;dlaIKhla ìys fkdùu m%Odk iSudldÍ idOlhla ù we;'  fï ksid lDIsl¾uh
ksis f,i hdka;%SlrKh fkdùu" j.d l%u oshqKq fkdùu" oshqKq m%fNao Ndú;
fkdlsÍu" miq wiajkq l%u oshqKq fkdùu jeks fya;+ka ksid lDIs fnda.j, wiajkq
wvq ùu yd wmf;a hdu ie,lsh hq;= f,i isÿ fjhs'

• Wmßu wiajkq úNjh lrd <`.d fkdùu

oekg mj;sk lDIs fnda. úYd, ixLHdjl jeä wiajkq úNjhla we;s w;r frda.
m<sfndaO ydks lafIa;% ;=< lrk .eg¨" mdßißl n,mEï ksid fnda.j,ska Wmßu
úNjhg <`.d fkdù wvq wiajkq ,eîu isÿ fõ'  tksid úNj wiajkq ,nd .ekSu
f.dùkag úYd, wNsfhda.hls'  fnda.j,ska ,nd .; yels Wmßu wiajekak ,nd
.ekSug W;aidy oeÍu w;HjYH ;;a;ajhls'

• lDIsl¾uh wdY%s; lDIs jHjidhl;aj ys`.h

fuu fya;=j ksid ksis l<ukdldÍ;ajh fkdue;s ùfuka fnda. wiajkq wvq ùu"
,efnk wiajkq ksis mßos wf<ú fkdùfuka ,dNh by< fkdhdu jeks wNsfhda.j,g
f.dùkg uqyqK oSug isÿ j we;'  fï ksid lDIsl¾uh miq.dó jHdmdrhla ù we;'

• wys;lr foaY.=Ksl n,mEï

foaY.=Ksl úm¾hdi fya;=fjka ksis l,g jeis fkd,eîu" wkjYH ld, jljdkqj,
wêl j¾Idj ,eîu" ksh`. we;s ùu" mi fidaod hdu yd kdh hEu" c, ud¾. f.dv
ùu yd mßir WIaK;ajh wêl ùu fya;=fjka fnda. wiajkq ydksùu fyda fkd,eî
hdu isÿ úh yel'  fuh o lDIsl¾ufha mj;sk úYd, wNsfhda.hls'

• cdk lsgqj laIh ù hdu

úYd, f,i jeä oshqKq lrk ,o fouqyqï m%fNao muKla j.d lsÍu fya;=fjka
wd¾Ól jdis y÷kd fkd.;a M,odhS Ydl" i;aj yd wfkl=;a Ôù úfYaI l%ufhka
ñys;,fhka ;=rka ù hdu wNsfhda.hls'

by;  lreKqj,g wu;r j ñ, WÉpdjpkh" tal mqoa., ìï m%udKh wvq ùu" wúêu;a
bvï mßyrKh" m%d.aOk wdfhdack ys`.h" bvï whs;sfha iajNdjh" wf<úh iïnkaO .eg¨"
c, iïmdokfha mj;sk .eg¨" jHdma;sfha ÿ¾j,;d" i;aj md,k lghq;=j, oS fhdod .kakd
wdydrj, ñ, wêl ùu jeks .eg¨ o mj;S'

lDIsl¾ufha mj;sk wNsfhda. ch .; yels ud¾.

) lDIsld¾ñl NdKavj, ñ, WÉpdjpkh je<elaùu

wêl j isÿ jk ñ, by< my< hEu f.dúhdf.a fuka u mdßfNda.slhdf.a wd¾Ólhg
úYd, f,i wys;lr n,mEï f.k fohs'  fï ksid lDIsld¾ñl NdKav i|yd ksjeros
miq wiajkq ;dlaIKh fhdod .ekSu;a" ksñ NdKav ksmojd .ekSu;a" iy;sl ñ, l%uh
l%shd;aul lsÍu;a" .nvd myiqlï u.ska l,a ;nd .ekSu;a tu.ska ñ, WÉpdjpkh
j<lajd .; yels h'
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) kj ;dlaIKh y÷kajd oSu

fhdod .kakd ;dlaIK l%ufõohka WÑ; f,i fhdod .ekSu;a" iïm%odhsl l%u jeä
oshqKq lsÍu;a l< hq;= h'  lDIsl¾ufhka ;reK Y%uh bj;a ùu ksid we;s jk Y%ufha
ys̀.fhka jk n,mEu j<lajd .ekSug kj ;dlaIKh y÷kajd oSu yd M,odhS;dj jeä
lsÍu l< hq;= h'

) foaYSh cdk lsgqj jeäoshqKq lsÍu

fï ksid fNda.j,ska ,nd .kakd wd¾Ól M,odhS;ajhka yd wiajekak ;j ;j;a by<
kexùu l< yel'  Ydlj,ska ,nd.kakd úNj wiajekak jeä lr .; yels h'
ksoiqka ( ,jK;djg Tfrd;a;= fok fnda. wNsckkh lsÍu'

) lDIs ksIamdokj, msßjeh wju lsÍu

fuys oS bvï Ndú;h ld¾hlaIu lsÍu" iuQy f.dúfmd< l%uh we;s lsÍu jeks foa
u.ska ksIamdok msßjeh wju lsÍu'

) msgráka wdkhkh lrk wdydr j¾. w;r we;s jvd jeä wd¾Ól" mdßißl yd iudÔh
jákdlula iys; fnda. foaYSh j ksIamdokh lsÍfï úNjhka mj;sk  wm rfgysu
ksIamdokh lsÍug Wkkaÿ lrùu'  fï i|yd rch ksis jevms<sfj,la yd Wkkaÿ
lrùula l< hq;= w;r f.dúhdg osß.ekaùï ,ndoSu jeo.;a fjhs'

) NdKav ksIamdokh ie,iqï iy.; j isÿ lsÍu yd lDIsl¾uh i|yd ksis jevms<sfj<la
yd os.= ld,Sk m%;sm;a;shla u; msysgd lghq;= lsÍu'

) wksjd¾hfhka wdkhkh l< hq;= NdKav furgg f.kaùfuka miq m%;s wmkhkh
lsÍu'

) jHdma; fiajd mq`M,a lsÍu iy wdh;ksl jHqyh taldnoaO lsÍu u.ska jvd id¾:l
fiajhla f.dùka fj; ,nd oSug lghq;= lsÍu'

) j.djg wjYH Kh we;=`M wfkl=;a fhojqï b;du;a WÑ; f,ig ,nd oSu'
) l=vd mßudK f.dùkaf.a wf<ú wdka;slh b;d l=vd neúka iuQmldr l%u fyda fjk;a

ixúOdk jHqyhka u.ska wf<ú wdka;slh by< oeóu'
) wmkhkh i|yd b,a¨ula we;s fnda. y÷kd .ekSu' ^iq`M wmkhk fnda." lemqï u,a"

t<j¨" nq,;a& yd tajd i|yd osß oSï ,nd oSu'
) lDIs øjH u; mokï jk l¾udka; i|yd osß oSï u.ska lDIs ksuejqï i|yd b,a¨ula

we;s lsÍu'
) úfoaY úksufhka úYd, m%udKhla lsß wdydr wdkhkh lsÍu i|yd jeh jk ksid

foaYSh lsß ksIamdokh yd i;aj ksIamdokh by< kexùu i|yd l%shd ud¾. .ekSu'
fuys oS ksis jevms<sfj<la u.ska foaYSh i;aj ksIamdokh by< kexùug lghq;= lsÍu'

) foaYSh øjH fhdod f.k i;a;aj wdydr i,dl ms<sfh, lsÍug wjOdkh fhduq lsÍu'

lDIsl¾ufhys wkd.; m%jK;d iy lDIs ixj¾Okh

lDIs ixj¾Okh i|yd fkdfhl=;a l%shd ud¾. rch úiska wkq.ukh lr we;'
1' ù j.dj i|yd jeä rdcH wkq.%yhla ,nd oSu

fmdfydr iykdOdrh oSu" îc ù ksIamdokh lsÍu" iy;sl ñ, l%uh l%shd;aul
lsÍu" lDIs rlaIK l%u wkq.ukh lsÍu" jHdma;s fiajhla mj;ajd f.k hdu
jeks wxYj,ska foaYSh lDIsl¾uh oshqKq lsÍug rdcH wkq.%yh ,nd oS we;'

2' jdß ud¾. moaO;s oshqKq lsÍug jeä uqo,la jeh lr ;sîu'
tu.ska lDIs ixj¾Okh isÿ lr .%dóh wd¾Ólh kexùu wruqKq lrhs'

3' lDIs m¾fhaIK isÿ lsÍu
fuys oS rg ;=< úúO m¾fhaIK wdh;k msysgqjd tu.ska fnda. ms<sn| fkdfhl=;a
m¾fhaIK isÿ lrhs'  fuys oS f;a" fmd,a" rn¾" ù iy w¾;dm,a i|yd m%uqL;ajhla
oS we;'

4' mqyqKq  jHdma;s fiajhla mj;ajdf.k hdu'
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5' lDIs Wmldrl fiajd mq`M,a mrdihl mej;Su'  fmdfydr iemhSu" lDIs Kh ,nd
oSu" c, iïmdok l%u ie,iqï lsÍu" fhojqï fiajd ,nd oSu m%uqL fõ'

6' md,k ñ, yd iy;sl ñ, l%u u.ska fj<|fmd< ñ, ia:dhS;djla we;s lr
.ekSu yd wd¾Ól uOHia:dk we;s lsÍu u.ska ld¾hlaIu ñ, hdka;%Khla lDIs
ksIamdok i|yd ,nd oSug W;aidy oeÍu'

7' foaYSh;ajhg keUqre jQ wdydr rgdjkag by< yd uOHu mdka;sl iudch keUqre
ùu ksid tu fnda.j,g b,a¨ula we;s ùu'  Wod(  ;síngq" flfi,a uqj" fldys,"
m<d j¾.

8' Y%S ,xldfõ ksIamdokh lrk l=`M nvq j¾. ^l=re÷& yd t<j¨ fnda. i|yd jeä
jk úfoaY b,a¨u yd tajdfha by< .=Kd;aulNdjh'

9' Y%S ,xld f;a i|yd by< b,a¨ula yd by< ñ,la mej;Su'
10' wdrlaIs; fnda. j.dj" ks¾mdxY= fnda. j.dj" ldnksl f.dú;ek u.ska isÿ

lrk ksIamdok i|yd by< b,a¨ula we;s ùu iy tu fnda. i|yd jeä ñ,la
yd by< úfoaY fj<|fmd<la ;sîu'

11' bvïj, Wmfhda.S;dj jeä lsÍu'
bvï lene,s ùu j<lajd .ekSug iuQy f.dúm, l%uh weröu" f.dú mjq,aj,
jeämqr isák whg fjk;a /lshd fidhd oSu" bvïj, c, jykh oshqKq lsÍu"
mi ixrlaIKh jeks l%u u.ska M,odhS;dj jeä lsÍu u.ska lDIs ixj¾Okhla
we;s l< yels h'

12' Y%u n,ldfha .=Kd;aulNdjh by< kexùu'
mq`M,a jHdma; fiajh u.ska wjYH oekqu ,nd oSu;a mqyqKq lsÍï jeks lghq;=
u.ska Y%ufha .=Kd;aulNdjh by< kexùu;a u.ska lDIs ixj¾Okh isÿ l< yels
h'

13' foaY.=Ksl idOl m%Yia; f,i md,khg W;aidy oeÍu'
fï i|yd md,s; ;;aj hgf;a fnda. j.d lsÍu isÿ l< yel'  tu.ska foaY.=Kfhka
isÿ jk wksis n,mEï wju lr jeä wiajkq ,nd .ekSfuka lDIs ixj¾Okh isÿ
l< yels h'

14' rfÜ wdydr iqrlaIs;;dj we;s lsÍu'
rgl wdydr iqrlaIs;;dj we;s lsÍu u.ska ksis fmdaIK iemhqula we;s ù ksfrda.S
ck;djla we;s fõ'  tu.ska rgl ixj¾Ok uÜgu by< hdu isÿ fõ'  tksid
wdydr iqrlaIs;;dj lDIs ixj¾Okhg b;d jeo.;a fõ'

15' rfÜ wdodhu by< hdu

rfÜ wdodhu yd tal mqoa., wdodhu by< hdu ksid wdydr i|yd b,ä u ;j ;j;a by<
hdu fya;=fjka lDIsld¾ñl NdKavj, ñ, by< hdu'  fï ksid f.dú ck;djf.a wdodhu
by< hdu ksid wkd.;fha lDIsl¾uhg by< úNjhla mj;S'

   1'4   Y%S ,xldfõ lDIsld¾ñl m%;sm;a;sh yd mk;a

lDIsld¾ñl wxYh Y%S ,xld wd¾Ólfhys moku f,i mj;sk w;r ck.ykfhka
70]l muK msßila .%dóh fmfoiaj, Ôj;a fjñka lDIsld¾ñl lghq;=j, ksr; ù isá;s'
j¾;udkfha o< foaYSh ksIamdokfhka 12] la o uq`M fiajd kshqla;sfhka 32]la muK o
lDIsld¾ñl lafIa;%h u; r|d mj;S'

m%Odk lDIs fnda.h jk ù iajhxfmdaIs; uÜgul mj;sk kuq;a th ia:djr j mj;ajd
.ekSfï oS my; wNsfhda. we;'

) ksIamdokh yd ksIamdol;dj ia:djr j by< w.hl mj;ajd .ekSu
) ksIamdok idOlj, ld¾hlaIu l<ukdlrKh
) ksIamdok msßjeh by< uÜgul mej;Su ksid ;r.ldÍ;ajh we;s lsÍu
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) wf<úh iïnkaO .eg¨
) lDIsl¾uhg wod< jk wdh;k jHqyfha we;s wld¾hlaIu;dj

thg wu;r j rks, fnda. ^uqx" lõms& yd wfkl=;a lafIa;% fnda. jk nvbß`.="
l=rlalka" rglcq" ;," Ækq" ñßia" w, j¾. hk lafIa;%j, miq .sh oYl lSmh ;=< j¾Okfha
miq.dó;ajhla oelsh yels h'  wvq fhojqï Ndú;h" ksIamdol;dj wvq ùu" fjf<|fmd<
.eg¨" .nvd myiqlï fkdue;s ùu" wdkhk iu. ;r. lsÍug fkdyels ùu" w.h tl;=
lsÍfï ksIamdok ilia lsÍfï l¾udka; fkd;sîu fuys m%Odk .eg¨ fõ'

lDIsl¾uh u; Y%S ,xldfõ wd¾Ólh yd ixialD;sh yev.eiS we;s w;r th bosßhg
o tfia u mj;skq we;'  rfgys ie,iqï .; iudc wd¾Ól ixj¾Okhla b,lal lr .;a
l%fudamdh Ndú; lsÍfï oS lDIs wxYh wLKavj u jeo.;a ld¾hNdrhla bgq lrkq we;'
cd;sl uÜgñka lDIsld¾ñl ixj¾Okhla we;s lsÍu ;=<ska rfgys cd;sl ksIamdokh by<
kexùu" wdydr iqrlaIs;;dj iy;sl lr .ekSu" oßø;dj msgqoelSu i|yd idOdrK f,i
wdodhï yd Ok jHdma;sh we;s lsÍu isÿ l< yels h'  fï i|yd foaYSh wdydr ksIamdokh"
u,a j.dj yd wmkhk fnda." i;a;aj yd ëjr wxYh hk wxY we;=`M j  iuia; lDIsld¾ñl
wxYfha u iS.% j¾Okhla isÿ ùu w;HjYH fõ'

os<s÷ nj wvq lsÍfï ;sridr iudc wd¾Ól l%shdldrlï ie,iqï lsÍu i|yd mQ¾fjdamdhla
jYfhka m%dfhda.sl jQ;a" ixfõoS jQ;a" lDIsld¾ñl m%;sm;a;shla wjYH jkq we;'  ta i|yd
foaYSh wdydr fnda. ksIamdokh osß.ekaùfï cd;sl lDIsl¾u m%;sm;a;sh —wms jjuq rg k`.uq̃
hk mdGh;a iu. bosßm;a lr we;'  fuh 2007 iema;eïn¾ 03 od isg l%shd;aul fõ'

cd;sl lDIsl¾u m%;sm;a;sh

fuu f,aLkh u.ska wdydr fnda." wmkhk lDIs fnda. iy u,a iy úis;=re me<Eá
hk wxYj,g wod< cd;sl lDIsld¾ñl m%;sm;a;s m%ldY bosßm;a lrkqfha tu wxYj, mj;akd
fndfyduhla .eg¨ ksrdlrKh lr .ekSu yd iS.% j¾Okhla we;s lr .ekSu wruqKq lr
.ksñks'  fuys wvx.= m%;sm;a;Skays i|yka jk mrud¾: ie,iqï lr we;af;a ;dlaIKsl
jYfhka ms<s.; yels wd¾Óluh jYfhka idOkSh tfuka u mdßißl jYfhka ys;lr lDIs
ksIamdok ;dlaIKh Ndú;d lsÍu u.ska wdydr yd fmdaIK iqrlaIs;;dj" jeä /lshd wjia:d
iy jeä wdodhï ysñ lr .ekSug iy wf<úlrKh yd ta wdY%s; .eg¨ ksrdlrKh lr
.ekSug f.dú m%cdj ;=< mj;sk uQ,sl wjYH;d imqrd,Su msKsi h'

wksl=;a lDIsl¾u lafIa;% jk jeú,s" mY+ iïm;a" ëjr lghq;= yd c, Ôù j.dj" bvï
mßyrKh" jk j.dj hk wxY ms<sn| cd;sl m%;sm;a;s wod< wud;HdxYh úiska ilia lr
we;'

m%;sm;a;sfha wruqKq yd mrud¾:

) cd;sfha wdydr iy fmdaIK iqrlaIs;;dj ;yjqre lsÍu msKsi foaYSh lDIsld¾ñl
ksIamdokh j¾Okh lsÍu'

) lDIsld¾ñl M,odhS;dj m%j¾Okh yd ;sridr j¾Okhla iy;sl lsÍu'

) lDIsld¾ñl m%cdjf.a Ôjk uÜgu oshqKq lsÍu yd hdjÔj ia:djrNdjh we;s
lsÍu'

) ksIamdok msßjeh wvq lsÍu u.ska f.dúfmd< ksIamdok Odß;dj jeä lsÍu'

) foaYSh iy wmkhk lDIsl¾uh f.da,ShlrKh ùfï hym;a m%;sM, jeä lr
whym;a m%;sM, wju lsÍu'

) wmkhk lDIsl¾uh j¾Okh lsÍu yd ;sridr njla we;s lsÍu'

) /lshd wjia:d jeä lsÍu msKsi lDIsl¾uh mokï jQ l¾udka; oshqKq lsÍu'
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) lDIsl¾ufha oS mßirhg ys;lr yd fi!LHhg ydksodhl fkdjk ;dlaIK l%u
Ndú; lsÍu'

) tall ksIamdok msßjeh wvq lsÍfï yd ,dN jeä lsÍfï wruqfKka M,odhS
f.dú;eka l%u yd jeä oshqKq l< lDIs ;dlaIKhka Ndú;h'

) foaYSh wdydr fnda. Ndú;h jeä lsÍu'

) lDIs lafIa;%h u; mokï jQ fm!oa.,sl wxYfha wdfhdackh yd jHjidhl;ajh
oshqKq lsÍug Wmldr lsÍu'

) mßir l<ukdlrKh i|yd kS;s fr.=,dis ilia lsÍug wjYH wdh;ksl yd
há;, myiqlï we;s lsÍu'

m%Odk m%;sm;a;s m%ldYk

;sridr lDIsl¾uh ms<sn| m%;sm;a;s

) ;sridr lDIsl¾uh m%j¾Okh lsÍug iajdNdúl iïm;a fhdod .ekSfï mßir
ys;ldó iudchSh jYfhka ms<s.; yels" ;dlaIKsl jYfhka lemS fmfkk l%u
fhdod .ekSu'

) ù iy lafIa;% fnda. j.dj" i;aj md,kh" ó ueis md,kh iy wmkhk fnda.
j.dj oshqKq lsÍu ;=<ska foaYSh wdydr ksIamdokh jeä lsÍu" nyq fnda. j.dj"
w;=re fnda. j.dj u.ska fnda. j.d ;Sj%;dj jeä lsÍu'

) lDIsld¾ñl ìï lDIsld¾ñl fkdjk lghq;= i|yd fhdod .ekSu md,khg
Wml%u fhdod .ekSu'

) mßir l<ukdlrKhg yd fj<|fmd< ì| jeàï je<elaùug rch ueosy;a ùu
) lDIsld¾ñl ksIamdokfha oS ifudaOdks; m<sfndaO l<ukdlrKh" ifudaOdks;

Ydl fmdaIl l<ukdlrKh jeks hym;a lDIsld¾ñl ms<sfj;a jeä oshqKq lsÍu'

îc yd frdamK øjH ms<sn| m%;sm;a;s

) lDIsld¾ñl yd WoHdk fnda.j, wiajkq jeä lsÍu i|yd;a" m%dfoaYSh úúO;ajhg
.e<fmk îc yd frdamK øjH cd;sl wjYH;djg .e<fmk muKska ksIamdokh
lsÍug rdcH yd fm!oa.,sl wxY tla j lghq;= lsÍu'

) idïm%odhsl foaYSh fnda. y÷kd f.k tajdfha îc yd frdamK øjH ksIamdokh
oshqKq lsÍu'

) .=Kd;aulNdjfhka Wiia îc yd frdamK øjH muKla fj<|fmdf<ys mj;sk
njg iy;sl lsÍu'

) iy;sl l< îcj, m%udKj;a wdrlaIK f;d. mj;ajd .ekSu'
îc wdkhkfha oS Wiia ksfrdaOdhk ;;aj mj;ajd .ekSu'
) Wiia îc yd frdamK øjH fjf<|fmd<la mj;ajd .ekSu msKsi frdamK øjH

wd{d mk;l wjYH;dj y÷kd .ekSu'
) fm!oa.,sl wxYfha yd rdcH wxYfha iyNd.S;ajfhka jdKscuh m%fNaoj, Wiia

.=Kd;aul îc yd frdamK øjH ;r.ldÍ mßirhla ;=< iemhSu'

fmdfydr ms<sn| m%;sm;a;s

) m%udKj;a wldnksl fmdfydr iemhqula mj;ajd .ekSu'
) mfia fmdaIl iq,n;dj wkqj fmdfydr Ndú;h msKsi mdxY= mÍlaIK myiqlï

ie,iSu'
) ;;a;ajh nd, l< fmdfydr fj<|du je<elaùu msKsi fmdfydr mÍlaId lsÍu'
) rks, fnda. iy ffcj fmdfydr jeks úl,am ldnksl fmdfydr Ndú;h osß

.ekaùu'
) ldnksl fmdfydr ksIamdokh i|yd fnda. wjfYaI iy ldnksl wmøjH Ndú;hg

cd;sl jevms<sfj<la fhdod .ekSu'
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) fj<|fmdf<a mj;sk fmdfydr ñY%K fjkqjg Rcq fmdfydr Ndú;h osß .ekaùu'

m<sfndaO kdYl ms<sn| m%;sm;a;s

) ifudaOdks; m<sfndaO md,kh m%j¾Okh lsÍfuka lD;s%u m<sfndaO kdYl Ndú;h
wju lsÍu'

) Ydl idr ldnksl m<sfndaO kdYl ksIamdokh iy Ndú;h i|yd rdcH yd
fm!oa.,sl wxYh fhduq lsÍu'

) m<sfndaO kdYl yd ne÷Kq fi!LHuh .eg¨ wju lsÍu msKsi wdydr yd lDIsl¾u
ixúOdkfha (FAO) kS;s Í;s iu. .e<fmk wkaoñka m<sfndaO kdYl md,k
l%uhla we;s lsÍug wjYH wdh;ksl yd há;, myiqlï iemhSu'

) wd.ka;=l m<sfndaO meñKSu yd jHdma;sh je<elaùu i|yd wdh;ksl ie,eiaula
we;s lsÍu'

jdß iy c, l<ukdlrK m%;sm;a;s

) c, m%Nj ;d¾lsl f,i l<ukdlrKh lsÍu iy c, ixrlaIKh ms<sn|
jevms<sfj<la osh;a lsÍu'

) we;eï m%foaYj, wêl Ndú;h ksid ySk ù hk N+ .; c, ixÑ; flfrys jeä
wjOdkhla fhduq lsÍu'

) f.dúfmd< M,odhS;dj iy c, Ndú; ld¾hlaIu;dj jeä lsÍu i|yd f;;uk
ixrlaIK yd ld¾hlaIu c, Ndú;h fhdod .ekSu'

) j¾Id fmdaIs; lDIsl¾uh osß .ekaùug mshjr .ekSu'
) m%cd iyNd.S;aj jdß ud¾. l<ukdlrKh osß .ekaùu'

miq wiajkq ;dlaIKh ms<sn| m%;sm;a;s

) lDIs ksIamdokj, .=Kd;aulNdjh wdrlaId lr .ekSu iy miq wiajkq ydks
wju lsÍu msKsi wiajkq fk<Sfï" ieliSfï" .nvd lsÍfï iy m%jdykh lsÍfï
oshqKq l%u ckm%sh lrùu'

) fmr yd miq wiajkq ydks wvq lsÍu i|yd iemhqï oduh l%uj;a lsÍu'
) ksIamdokh isÿ jk m%foaY wdY%s; j ieliqï uOHia:dk msysgqùfuka wiajkq ydks wvq

lsÍu'
) úfoaY fj<|fmd< iy foaYSh wdydr iqrlaIs;;dj mj;ajd .ekSu Wfoid w.h

jeä l< lDIs ksIamdok we;s lsÍfï uyd mßudK jHdmD;s wdrïN lr tu.ska
f.dúfmd<ska msg; lDIsld¾ñl /lshd ìys lsÍu'

) úYaj úoHd, iy fjk;a wOHdmk wdh;kj, miq wiajkq ;dlaIKh ms<sn|
mdGud,d we;s lsÍu'

wf<úh ms<sn| m%;sm;a;s

) fj<|fmd< ;r.ldÍ;ajh mj;ajd .ekSug rdcH ueosy;a ùfï jeo.;alu y÷kd
.ekSu'

) fm!oa.,sl wxYfha wdfhdack iydh iy l<ukdlrK iyNd.S;ajh we;s j
ud¾." .nvd" ieliSfï iy wf<ú uOHia:dk jeks fj<|fmd< há;, myiqlï
iemhSu'

) fj<|fmd<g meñfKk NdKavj, fj<| kdu" m%dfoaYSh kdu jeks i,l=Kq
Ndú;h iy iy;sllrKh osß .ekaùu'

) osia;%sla uÜgfï lDIs fj<| uOHia:dk " wd¾Ól uOHia:dk l%shd;aul lsÍu'
) .%dóh yd kd.ßl fmd<j,g jeä myiqlï iemhSu'
) f.dúhd w;rueoshkaf.ka uqod f.k f.dúhd iy fjf<kaod w;r Rcq in|;d

we;s lsÍu'
) rch yd fm!oa.,sl wdfhdack u.ska iq`M f.dùkaf.a lDIs jdKsc jHjidhka

msysgqùu'
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idïm%odhsl lDIsld¾ñl fnda. iy l%ufõohka ms<sn| m%;sm;a;s

) ldnksl f.dú;ek" m<sfndaO md,kh" wiajkq ixrlaIKh jeks lafIa;%j,
mej;s mdrïmßl lDIsld¾ñl oekqu we.hSulg ,la lr th ;sridr lDIsld¾ñl
ixj¾Okhg odhl lr .ekSu'

) ixialD;sl iy fmdaIKSh jYfhka jeo.;a jk idïm%odhsl wdydr fnda.
ixrlaIKh lsÍu'

) ksrka;r fnda. rgdjkag iïm%odhsl fnda. we;=<;a lsÍfï jeo.;alu y÷kd
.ekSu'

) idïm%odhsl fnda.j, fmdaIKSh jákdlu yqjd oelaùfuka tajdfha Ndú;h jeä
lrùu'

) idïm%odhsl fnda. j.d lsÍug leu;s f.dùkag ;dlaIKsl {dkh ,nd oSfuka
Tjqka osß .ekaùu'

) iy;sl lsÍu" fj<|fmd< myiqlï iemhSu iy ;dlaIKh iemhSu u.ska ldnksl
f.dú;ek kexùu'

N+ñ Ndú;h ms<sn| m%;sm;a;s

) ydhkh jQ ìï iy .eg¨ iy.; mia iys; ìï tajdfha m%Yia; ksIamdos;h ,nd
.; yels whqßka mqkre;a:dmkh flfrk w;r mqrka ìï yd Ndú;hg fkd.;a
ìï fnda. j.dj iy i;aj md,khg fhdod .ekSug lghq;= lsÍu'

) j¾IdfmdaIs; lDIsl¾ufha iuia; yd ifudaOdks; oshqKqjla" jeis c, ixrlaIKh
u.ska we;s lsÍu iy m¾hgk lDIsl¾uh ;sridr whqßka oshqKq lsÍu'

) lDIsl¾uh" i;aj md,kh" mosxÑh yd l¾udka; i|yd fhdod .ekSug WÑ;
whqßka N+ñ Ndú;h oshqKq lsÍu'

) lDIs Wmdh ud¾.j,g mokï jQ fnda.j,g wu;r j y÷kd .;a fnda.j,
lDIsld¾ñl f;aud mq`M,a lsÍu'

) lDIsld¾ñl fnda.j, ksIamdokh;a" foaYSh iy úfoaYSh b,ä u;a w;r fkd.e<mSu
wju lsÍug wjYH l%shd ud¾. i|yd N+ñ Ndú;h l%uj;a lsÍu'

) N+ñfha M,odhS;dj kexùfï iy bvï fkdue;s f.dùka wvq lsÍfï l%uhla f,i
N+ñh b;d l=vd len,sj,g leãu iy wkjYH f,i úYd, bvï f,i mej;Su
je<elaùug lghq;= lsÍu'

) lDIsl¾u wud;HdxYh;a" Bg wkqnoaO wdh;k;a i;= bvï" lDIsld¾ñl fkdjk
lghq;= i|yd fhdod .ekSu" nÿ oSu yd úlsKSu je<elaùu'

) lDIsld¾ñl N+ñ Ndú;h i|yd m%;sm;a;shla we;s lsÍu iy w| f.dùka iqrlaIs;
lsÍu'

lDIs rlaIKh ms<sn| m%;sm;a;s
) lDIsl¾uh uQ,Huh jYfhka iúu;a lsÍug;a" iajNdúl jHikj,ska jk ydksj,

oS uQ,Huh /ljrKh ie,lSug;a ish¨ f.dùka iy ish¨ fnda. wdjrKh jk
mßos lDIs rlaIK l%uhla ia:dmkh lsÍu'

) lDIsld¾ñl fj<|fmd< úp,khka o we;=`M ish¨ fnda. isgjQ oskfha isg
wiajkq fk<Su i|yd ish¨ wjia:d we;=<;a rlaIK wdjrK we;s lsÍu'

) lDIs rlaIKh i|yd rdcH yd fm!oa.,sl wdfhdack ,nd .ekSu'

lDIs wmkhk m%;sm;a;s
) lDIsld¾ñl ksIamdok wmkhkfha oS rdcH wkq.%yh jeä lsÍu'
) lDIs wmkhk lghq;=j, oS lDIsl¾uh yd fj<|du iudfhdackh lr tluq;=

m%fõYhla u.ska mQ¾j fj<| lghq;= wmkhk lafIa;%fha oS fhdod .ekSu'
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óg wu;r j my; oelafjk m%;sm;a;s m%ldY ms<sn| j úia;r m%;sm;a;sfha
we;=<;a fõ'
) lDIs hkaf;%damlrK ms<sn| m%;sm;a;s
) mdxY= ixrlaIK m%;sm;a;s
) lDIs m¾fhaIK m%;sm;a;s
) lDIs jHdma;sh yd wOHdmkh ms<sn| m%;sm;a;s
) lDIsl¾uh yd ne÷Kq l¾udka; ms<sn| m%;sm;a;s
) lDIs Kh ms<sn| m%;sm;a;s
) l¾udka;j, oshqKqj ms<sn| m%;sm;a;s
) f.j;= j.dj ms<sn| m%;sm;a;s
) lDIsld¾ñl wdfhdackh ms<sn| m%;sm;a;s
) wdh;ksl ixj¾Okh ms<sn| m%;sm;a;s
) Ydl cdk iïm;a ms<sn| m%;sm;a;s Ndú; lsÍu
) taldnoaO lDIsld¾ñl m%fõYh ms<sn| m%;sm;a;s
) lDIsl¾ufha oS ;reK iyNd.S;ajh ms<sn| m%;sm;a;s
) lDIs lafIa;%fha oS úoaj;=kaf.a nqoaêuh yelshdjka Wmßu j fhdod

.ekSu ms<sn|  m%;sm;a;s

f.j;= j.dj ms<sn| m%;sm;a;s
) kd.ßl f.j;=
) kd.ßl ;Ügq ksjdi f.j;=
) .%dóh f.j;=
) rdcH wdh;k" mdi,a" frday,a wdY%s; f.j;=

lDIsl¾uhg wod< wK mk;a

ñksid úiska ;u wdydr ksIamdokh lr .ekSu i|yd lDIsld¾ñl l%shdldrlï wdrïN
l< ld,fha isg u N+ñh" c,h" fnda. iy f.dúhdf.a l%shdldrlï w;r we;s iïnkaO;dj
;yjqre lsÍug úúO md,k Wml%u wkq.ukh lr we;'  lDIsld¾ñl lafIa;%h ;=< rdcH
md,lhka úiska úúO ld,hka ys kshu lrk ,o ksfhda. /ila we;'  fïjd wK mk;a f,i
y÷kajhs'

1889 wxl 23 ork jdß ud¾. wd{d mk;

furg lDIsl¾u lafIa;%hg wod< kS;suh moku f,i m<uqj ilia lr we;s wd{d
mk; fuh fõ'  wo olajd ld,Sk wjYH;dj u; ixfYdaOkh lr l%shd;aul lrkq
,nk jeo.;au jHjia:dj f,i fuh i,lhs'

1968 wxl 48 ork jdß ud¾. ^ixfYdaOk& mk;

fu u.ska tf;la mej;s jdß ud¾. wd{d mk; iy l=Uqre mk; w;r ;snqKq  kS;suh
úê úOdk taldnoaO lrkq ,eî h'

1958 wxl 1 ork l=Uqre mk;

fuu mk; u.ska w| f.dúhdf.a whs;sjdislï iqrlaIs; lsÍu uQ,sl jYfhka isÿ úh'
thg wu;r j l=Uqre bvï taldnoaO lsÍu" f.dú ldrl iNd l%uh jHjia:dms; lsÍu"
l=Uqre bvï ms<sn| kdu f,aLk ilia lsÍu uQ,sl wruqK úh'  l=Uqre mk; l%shd;aul
lsÍu f.dú ck fiajd fomd¾;fïka;=jg mjrd we;'  thg wu;r j 1961 wxl 61 ork
l=Uqre ^ixfYdaOk& mk; wkqu; lr we;'

1972 wxl 01 ork bvï m%;sixialrK mk;

fuys wruqK jQfha Wmßuhg jeä lDIs bvï m%udKhla lsisu ;eke;af;l= úiska whs;s
j ;nd fkd.ekSu iqrlaIs; lsÍuhs'
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hï ;eke;af;l=g whs;s Wmßuhg jeä lDIs bvï mjrd .ekSu yd tajdfha ksIamdokh
yd bka we;s jk /lshd m%udKh Wmßu jk f,ig tajd m%fhdackhg .ekSu fu u.ska
n,dfmdfrd;a;= úh'  fuys Wmßuh f,i olajd we;af;a l=Uqre bvï 0.1km2 iy f.dv
bvï 0.2km2 ls'  fuu mk; hgf;a rch mjrd .;a bvï" bvï m%;sixialrK fldñiu
u.ska md,kh lrk ,oS'  fuu mk;ska rch n,dfmdfrd;a;= jQfha lsysm fofkl= i;=
bvï úYd, m%udKhla lDIs ksIamdokhg fkdfh¥ ysia bvï f,i ;sîu je<elaùuhs'

1973 wxl 42 ork lDIs bvï mk;

fuu.ska ,xldfõ lDIsld¾ñl lafIa;%fha l=Uqre bvï N=la;s ú|Sfï l%uh ms<sn|j;a"
lDIs ixj¾Okh we;s lsÍu ms<sn|j;a"  lDIs M,odj¾Ok mk; iu. l%shd;aul lsÍug
kS;s iuQyhla we;s lr we;'

fuu mk; u.ska w| f.dùkaf.ka miq Tjqkaf.a w| whs;sh mejÍfï l%uhla we;s lsÍu"
w| f.dùka bvï ysñhdg f.úh hq;= m%fõKsh ms<sn| ksYaph lsÍu" f.dú ldrl iNd
msysgqùug úêúOdk ie,eiaùu" f.dùkag nexl=j,ska Kh iemhSfï oS iqrlaIs; njla
we;s lsÍu i|yd úêúOdk i,iajd we;'

1975 wxl 39 ork bvï m%;sixialrK ixfYdaOk mk;

fuu mk;ska n,dfmdfrd;a;= jQfha úfoaYSh iud.ï i;= j;= mjrd .ekSuhs'  fï
hgf;a mjrd .;a j;= lDIs lghq;= i|yd fyda bvï ke;s whg mjrd oSu fyda rdcH
jeú,s ixia:djg mejÍug f.dúm<la fyda jeú,s ld¾hhla we;s lsÍug" .ï mq`M,a
lsÍu jeks fmdÿ ld¾hhkag fhdod .ekSu wruqK úh'

ckdjdi mk;

bvï m%;sixialrK mk; hgf;a rchg mjrd .;a bvï" j.d lsÍu i|yd ckdjdij,g
Ndr fokq ,eîh'  Tjqyq iñ;shla f,iska ixúOdkh ù tu bvï lDIsld¾ñl lghq;=j,
fhojQy'  fuu l%uh u.ska ckdjdi 200la muK we;s úh'  fïjd kS;Hdkql+,
,shdmosxÑ lsÍu i|yd ckdjdi mk; we;s lrk ,oS'  fuu mk; u.ska ckdjdi
,shdmosxÑ lsÍu" tajdfha lghq;= úêu;a lsÍu iy tajd mßmd,kh lsÍu i|yd ckdjdi
fldñiula msysgqùu;a" fuu mk;ska úêúOdk i,iajd we;'

1979 wxl 58 ork f.dú ck  fiajd mk;

fuu mk;ska f.dú ldrl iNd l%uh wfydais lr j.d ks,OdÍ l%uh wdrïN úh'
tfia u f.dú ck fiajd ldrl iNd iy f.dú ck fiajd uOHia:dk o w¨;ska
wdrïN lrk ,oS'  1991 wxl 4 ork ixfYdaOk mk;ska f.dú ixúOdk ia:dms; jQ w;r
f.dú ixúOdk  úYd, ixLHdjla ,shdmosxÑ lrk ,oS'

2000 wxl 46 ork f.dú ck ixj¾Ok mk;

fuu mk; iïu; ùu;a iu. f.dú ck fiajd mk; wfydais úh'  fuu fomd¾;fïka;=j
f.dú ck fiajd fomd¾;fïka;=j kñka y÷kajk ,o w;r" f.dúck ixj¾Ok
flduidßia ckrd,a jrfhl=f.a md,khg o hg;a úh'

f.dú ck ixj¾Ok mk;ska fuf;la l,a l%shd;aul jQ w| f.dùka w¨;ska kï lsÍu
wjika jQ w;r" w| f.dùkag l=Uqre bvïj, ;u whs;sjdislï wdmiq mejÍug o
wjia:dj ie,iqKs'  l=Uqre bvï wkjirfhka fjk;a ld¾hhka i|yd Ndú; lsÍu
je<elaùug fu u.ska oeä mshjr y÷kajd oS we;'  f.dú ixúOdkj,g cd;sl uÜgfï
ixúOdk ilia lsÍug o m%;smdok ie,iqKs'

c, l<ukdlrK mk;

c, l<ukdlrKh ms<sn| wK mk;a úúO ld, iSudjkaj, bosßm;a lr we;'  fïjdhska
iuyrla mßfNdack c,h ms<sn|j bosßm;a lr we;s w;r ;j;a iuyrla jdß ud¾.
ms<sn|j bosßm;a lr we;'
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1946 wxl 32 ork cd;sl jdß ud¾. mk;

fuu mk; u.ska jdß ud¾. moaO;s" uyd jdß ud¾. yd iq`M jdß ud¾. f,i fjkalr
we;'

1964 wxl 29 ork c, iïm;a uKav, mk;

fuu mk; u.ska c,h ms<sn| m¾fhaIK meje;aùu" c, m%Njhkaf.a whs;sh iy c,h
,nd .ekSu ms<sn| lghq;= md,kh fõ'

1974 wxl 02 ork c, iïmdok yd c,dmjdyk uKav, mk;

fu u.ska mßfNdack c,h ms<sn|j l%shd ud¾. .ekSu isÿ lrhs'

1980 wxl 50 ork cd;sl mdßißl mk;

fu u.ska c, ¥IKh ms<sn| úúO l%shd ud¾. .ekSu isÿ lrhs'

1992 cd;sl jdß ud¾. mkf;a weuqKqu

fuu mk; u.ska uyd jdß ud¾. ms<sn| mQ¾K n,h uyje,s wêldßhg mjrd we;'
thg wu;r j uOHu jdß ud¾. ms<sn| ish¨ lghq;= jdßud¾. fomd¾;fïka;=jg;a"
l=vd jdß ud¾.j, ish¨ lghq;= f.dú ck fiajd fomd¾;fïka;=jg;a mjrd we;'
bka miq 1994 oS fuu jdß ud¾.j, fnÿï we< yd fl;a we< ish¨ kv;a;= lghq;= iy
c,h fnodyeÍu f.dú ixúOdkj,g mjrd we;'

1999 me<Eá ixrlaIK mk;

1999 oS wxl 35 ork mk; u.ska me<Eá ixrlaIKhg úúO mshjr f.k we;'

Y%S ,xldj ;=<g úúO frda. yd m<sfndaO we;=`M ùu u.ska Y%S ,xldfõ we;s Ydl
.ykhg ydks ùu je<elaùu;a" Y%S ,xldjg wdfõKsl Ydl m%cdj wdrlaId lr .ekSu;a
fuu mkf;a wruqK fõ'  lDIsl¾u fomd¾;fïka;=fõ wOHlaI ckrd,ajrhd fuu
mk; hgf;a n,h ,;a ks,Odßhd fõ'

1999 oS fuu mk; iïu; lsÍug fmr úúO wK mk;a u.ska Y%S ,xldfõ Ydl m%cdj
wdrlaId lsÍu i|yd l%shd ud¾. f.k we;'  tajdhska iuyrla my; oelafõ'

1901 - frda. m<sfndaO ksfrdaOdhk mk;
1907 - Ydl m<sfndaO mk;
1909 - cmka cnr mk;
1928 - me<Eá ixrlaIK mk;

1993(49"  i;aj yd Ydl ixrlaIK mk; yd 1999 wxl 35 ork me<Eá ixrlaIK mk;
u.ska Y%S ,xldjg wdfõKsl Ydl yd i;=ka wmkhkh lsÍu i|yd iSudjka mkjd we;'

mdßißl mk;a

Y%S ,xldfõ mßirh wdrlaId lsÍug wjYH kS;suh rduqj ilia lsÍu i|yd mkjd we;s
wK mk;a úYd, ixLHdjls'  1980 wxl 49 ork cd;sl mdßißl mk; bka m%Odk fõ'  1988
oS kej;;a fuu mk; weuqKqï iys; j md¾,sfïka;=fõ oS iïu; lr.kakd ,oS'  fï wkqj
mßirhg ydksodhl l¾udka;j, oS ta i|yd wjYH wkque;sh mßir n,mEï ms<sn| we.hSï
jd¾;djla bosßm;a lsÍfuka miqj uOHu mßir wêldßfhka ,nd .; hq;= fõ'  uOHu mßir
wêldßh n,m;% oSfï wêldÍ n,h i;= wdh;kh fõ'  fï wkqj l¾udka; wdrïN lsÍfï
oS mßirhg ksl=;a jk ydksodhl ix>gl ms<sn| wOHhkhlska miqj ilia lrkq ,nk
jd¾;djla tu jHdmD;s wdrïN lrk wh úiska bosßm;a lr wod< wkque;sh ,nd .; hq;=hs'

flfia jqj o b;d l=vd m%udKfha l¾udka; yd jHdmD;sj, oS fuu n,m;%h ,nd .;
hq;= fkdjk neúka tjeks l¾udka; u.ska isÿ jk mdßißl ydks ms<sn| j we.hSula
fkdflf¾'  WodyrKhla f,i ldur 99 g jeä fydag,a ixlS¾Khka bos lsÍfï oS mßir
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we.hSï jd¾;djla bosßm;a l< hq;= kuq;a Bg jvd wvq m%udKj, oS bosßm;a lsÍula wjYH
fkdfõ'

 1996  wxl 24 mdxY= ixrlaIK mk;

lDIs ìïj, mi fidaod hdu yd ksire ùu ksid lDIsld¾ñl úNjh wvq ù hdfï
;¾ckhla miq .sh oYl lSmh ;=< wkdjrKh jQ w;r úfYaIfhka u l÷lr bvïj,
iqÿiq mdxY= ixrlaIK l%uj,ska f;drj le,E lemSu yd ìï ieliSu ksid j.d l<
yels ìï úYd, m%udKhla wdka;sl ìï njg m;a ù we;'  úfYaIfhka f;a yd ÿïfld<
j.d lr ;snQ nÿ,a," ud;f,a" uykqjr" kqjrt<sh jeks m%foaYj, fuu ;;a;ajh nyq,
j olakg we;'

tfia u oS¾> ld,Sk j ridhksl fmdfydr md,khlska f;dr j Ndú; lsÍu yd uqyqÿ
c,h ldkaÿ ùu wdoS fya;+ka ksid ;j;a jdß ud¾. ìï yd my;a ìï úYd, m%udKhla
j.d l< fkdyels ìï njg m;a ù we;'  óg wu;rj mdxY= Ldokh ksid fidaod tk
frdka uv" c,dYj, ;ekam;a ùu ksid c,dYj, Odß;dj wvq ùu" ks;r u my;a ìï
c,fhka hg ùu wdoS wys;lr m%;sM, úYd, m%udKhla we;s fõ'  fuu lreKq
ie,ls,a,g f.k mdxY= ixrlaIK l%ufõohka fj; fhduq ùfï jeo.;alu yd wjYH;dj
i,ld 1996 wxl 24 ork mdxY= ixrlaIK mk; iïu; lr we;'  fï wkqj úfYaIfhka
u jeú,s fnda. j.djkays oS mdxY= ixrlaIK l%u Ndú; lsÍu w;HjYH fõ'

j.d lghq;= i|yd bvï ,nd oSfï oS"
1' ixrlaIK yd mßirfha .=Kd;aulNdjh jeä oshqKq lsÍug uQ,sl;ajh oSu'
2' ffcj úúO;ajh" mi c, ixrlaIKhg uQ,sl;ajh oS oekg we;s jDlaI,;d

wdrlaId lsÍu'
3' y÷kd .;a ld¾hhka i|yd muKla fhda.H bvï fjka lsÍu'
4' iïm;a Ndú;fha oS ld¾hlaIu;dj jeä lsÍug Wkkaÿ lrùu'
5' kdh hd yels wêl f,i Ldokhg ,la jk m%foaYj,g wjOdkh jeä lsÍu yd

ta m%foaYj,ska ck;dj bj;a lr wdrlaIs; m%foaYj, mosxÑ lrùu'

1973 wxl 27 ork lDIs rlaIK mk;

1961 wxl 13 ork mk;ska lDIs rlaIKh werUqKs'  kuq;a 1973 olajd fuh ld¾hlaIu j
l%shd;aul fkdù h'  1973 mk;ska ù j.dj wksjd¾h rlaIKhg hg;a lrk ,oS"  thg
wu;r j fjk;a j.d iy mY+ md,kh o rlaIKhg hg;a lrk ,oS'  ld,.=Ksl
úm¾hdij, n,mEï" jix.; frda. we;s ùu" îc f;dard .ekSfï ÿ¾j,;d" jdß ud¾.
myiqlï fkdue;s ùu jeks fya;= u.ska isÿ jk j.d md`Mjg jkaos f.ùug fuu
mk;ska n,dfmdfrd;a;= úh'

1987 wxl 12 ork f.dú úY%du jegqma iy iudc wdrlaIK m%;s,dN fhdackd l%uh ms<sn| mk;

f.dúhdg jhi wjqreÿ 60 iïmQ¾K jQ od isg Ôú;dka;h olajd udisl j úY%du jegqmla
,nd oSu fuu mkf;a  wruqK úh'  thg wu;r j yosis wdmodjl oS re'50"000l jkaos
uqo,la ,nd oSu iy ioygu T;am, ùul oS f.jk jkaos uqo, fyda Ôú;dka;h olajd
udisl oSukdjla ,nd oSu wruqK fõ'  fu u.ska f.dú ck;dj lDIsld¾udka;fhys
ksr; ùu osß .ekaùu wfmalaIdj fõ'

1988 wxl 68 ork fmdfydr úêu;a lsÍfï mk;

fmdfydr wdkhkh" ksIamdokh" ilia lsÍu yd fnod yeÍu úêu;a lsÍu iy thg
iïnkaO wfkl=;a ldrKd i|yd úêúOdk ie,eiaùu msKsi jQ mk;ls'
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   1'5   lDIs ixj¾Okhg jeo.;a jk úúO wdh;k

rdcH wdh;k

fnda.h msysgd we;s ia:dkh
) m¾fhaIK wdh;k ) ù fnda.h ) n;,f.dv" ,nq¥j

) fndaUqj," iuka;=frhs
) wïn,kaf;dg"

fnkaf;dg
) WoHdk fnda. ) .kafkdrej"

fydrK" iS;dt<sh"
nKavdrfj,

) lafIa;% fnda. ) uyb¨mam,a,u
w.=Kfld<me,eiai

) f;a ) ;,jlef,a
) uykqjr
) r;akmqr

) rn¾ ) w.,j;a;
) fmd,a ) ¨Kqú,
) l=re÷ ) lUqremsáh
) wmkhk lDIs fnda. ) ud;f,a
) Wla ) Wvj,j

) jHdma;s fiajh ) wmkhk lDIsl¾u fomd¾;fïka;=j
iïnkaO wdh;k ) lDIsl¾u fomd¾;fïka;=j

) l=vd f;a j;= ixj¾Ok wêldßh

) rn¾ ixj¾Ok fomd¾;fïka;=j
) fmd,a j.d lsÍfï uKav,h
) ;,a ixj¾Ok uKav,h
) lcq ixia:dj
) f;a" rn¾" fmd,a m¾fhaIK wdh;k
) uyje,s wêldßh
) c, Ôù j.d ixj¾Ok wêldßh
) ëjr yd c,c iïm;a fomd¾;fïka;=j
) i;a;aj ksIamdok yd fi!LH fomd¾;fïka;=j
) mY+ m¾fhaIK wdh;kh yd mY+ úu¾Yk uOHia:dkh
) iuDoaê wêldßh
) rdcH fkdjk wdh;k

) fhojqï iïnkaO ) f.dú ck fiajd ) îc" fmdfydr yd
wdh;k fomd¾;fïka;=j c,h

) iuQmldr fomd¾;fïka;=j ) îc yd fmdfydr
) cd;sl fmdfydr f,alï

ldhH_d,h ) fmdfydr
) uyje,s wêldßh ) c,h" îc" bvï
) jdß ud¾. fomd¾;fïka;=j ) c,h
) lDIsl¾u fomd¾;fïka;=j ) îc" Wmfoia"

hka;%iQ;%
) wmkhk lDIsl¾u ) frdamK øjH" Kh"

fomd¾;fïka;=j Wmfoia
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) rn¾ ixj¾Ok ) frdamK øjH" Kh"
fomd¾;fïka;=j fmdfydr

) l=vd f;a j;= ixj¾Ok ) frdamK øjH"
wêldßh fmdfydr"

Kh iykdOdr
) fmd,a j.d lsÍfï uKav,h ) frdamK øjH" Kh"

fmdfydr
) lcq ixia:dj ) frdamK øjH" Kh
) iuDoaê wêldßh ) Kh" øjH
) lDIs rlaIK uKav,h ) lDIs rlaIKh
) c, Ôù j.d wêldßh ) u;aiH .eg¨$ Kh

) wf<úh iïnkaO ) ù wf<ú uKav,h
wdh;k ) iuQmldr fomd¾;fïka;=j

) mY= iïm;a uKav,h
) wd¾Ól uOHia:dk
) wmkhk lDIsl¾u fomd¾;fïka;=j
) lcq ixia:dj
) f;a uKav,h
) wmkhk ixj¾Ok uKav,h

) fj<|m< yd iudc ) fylag¾ fldínElvqj lDIs m¾fhaIK yd
wd¾Ól m¾fhaIK mqyqKq lsÍfï wdh;kh

) miq wiajkq i|yd ) miq wiajkq ;dlaIKsl wdh;kh" wkqrdOmqrh

fm!oa.,sl wdh;k
) lDIs fhojqï i|yd ) iS' whs' iS' iud.u

) nj¾ iud.u
) ,xflï wdh;kh

) fmdfydr ) nj¾ iud.u"
) iS' whs' iS' iud.u

) lDIs WmlrK ) iS' whs' iS' iud.u
) fya,Sia iud.u

) lDIsld¾ñl fiajdjka ,nd fok rdcH fkdjk ixúOdk
) CARE International ) lDIs jHdmD;s osßu;a lsÍu
) Save the Children ) f.j;= j.d iy <ud fmdaIKh isÿ lsÍu
) UNDP ) lDIs .ïudk mj;ajd f.k hdu
) World Vision ) f.j;= j.d iy mjq,a fmdaIKh
) Seedo Sri Lanka ) f.j;= j.d iy mßirh iïnkaO

jHdmD;s l%shd;aul lsÍu
) w¾:p¾hd moku ) f.j;= j.dj yd li< l<ukdlrKh

isÿ lsÍu
) i¾fjdaoh ) lDIs jHdmD;s osßu;a lsÍu

f.dú ixúOdk

) uyje,s ixúOdk

Kh iy iykdOdr i|yd we;s uQ,H wdh;k

) rdcH nexl= yd mqoa.,sl nexl=
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) lDIs rlaIK uKav,h

wOHdmk wdh;k

) úYaj úoHd,
) lDIsl¾u úoHd,
) lDIsl¾u fomd¾;fïka;=fõ fiajd ixialrK wNHdi wdh;k
) mdi,a

by; i|yka wdh;k lsysmhlska bgq lrk fiajdjka ms<sn| j my; úia;r lr we;'

lDIs ixj¾Okhg jeo.;a jk úúO wdh;kj,ska bgq jk fiajdjka

rdcH wdh;k

lDIsl¾u fomd¾;fïka;=j

oekg lDIsl¾u fomd¾;fïka;=j uOHu rch yd m<d;a iNd hgf;a we;'  fuys oS
uOHu rcfhka md,kh jk lDIsl¾u fomd¾;fïka;=j isÿ lrk ld¾hNdrhka my;
oelafõ'
) lDIsld¾ñl m¾fhaIK fufyhùu

fuys oS fouqyqka fnda. m%fNao ksmojhs'  fuu m¾fhaIK ixlS¾Khs'
foaY.=Khg" mig .e<fmk fnda. f;aÍu isÿ lrhs'  fïjd mßir idOl yd
ne÷Kq m¾fhaIK fõ'  m%;sM, ,nd oSug l,a .; fõ'

) fnda. l,dmShlrKh
fnda. i|yd iqÿiq l,dm y÷kd f.k tajd ks¾foaY lsÍu
Wod (  oUq,a, m%foaYhg f,dl= Ækq ks¾foaY lsÍu

) fnda. j.d ie,iqïlrKh
fuh uOHu rcfha fuka u m<d;a iNdfõ o j.lSuhs'

) iy;sl l< îc ksIamdokh yd îc iy;sl lsÍu
) m<sfndaO md,k mk; l%shd;aul lsÍu
) me<Eá wdrlaIK lghq;= iy me<Eá wdrlaIK mk; l%shd;aul lsÍu
) Ydl ksfrdaOdhk lghq;= iy Ydl ksfrdaOdhk mk; l%shd;aul lsÍu
) mdxY= ixrlaIK lghq;= iy mdxY= ixrlaIK mk; l%shd;aul lsÍu
) kj ;dlaIKh m%p,s; lsÍu'  fuh jeämqr m<d;a iNdj,g mejf¾'

) lDIsld¾ñl wxYfha ks,OdÍka iy f.dùka mqyqKq lsÍu
) lDIsld¾ñl jHdma;s fiajh" m<d;a lDIsl¾u fomd¾;fïka;= u.ska isÿlsÍu

wmkhk lDIsl¾u fomd¾;fïka;=j

fuh uOHu rcfhka md,kh fõ'  m¾fhaIK lghq;= isÿ lsÍu" kj úNjhka y÷kd
.ekSu" wmkhk lDIsl¾u fnda. l,dm y÷kd .ekSu" j.d ie,iqï lghq;= isÿ lsÍu"
îc yd frdamK øjH imhd .ekSu" kj ;dlaIKh y÷kajd oSu" wmkhk fnda.j, miq
wiajkq ;dlaIKh y÷kajd oSu"  wmkhkh i|yd fnda. ieliSu" bosß fj<| .súiqï
i|yd ueosy;a ùu" mqyqKq yd oekqj;a lsÍï lghq;= isÿ lsÍu yd wmkhk lDIs fnda.
m%p,s; lsÍfï jHdma; fiajdjka o isÿ lrhs'

f.dú ck fiajd fomd¾;fïka;=j

f.dú ck fiajd fomd¾;fïka;=fõ uQ,sl ld¾hh f.dú ck ixj¾Ok mk; l%shd;aul
lsÍuhs'
) f.dú ck ixj¾Ok mk;

ish¨ u. l=Uqre bvïj, N=la;sh" w| whs;sh" wiajkq fk<d .ekSfï whs;sh" lDIs
c, l<ukdlrKh" f.dú wdrjq,a úi|Su" f.dú whs;sjdislï wdrlaId lroSu
wdosfhys isÿ jk .eg¨ úi|Sfï whs;sh f.dú ck fiajd fomd¾;fïka;=jg
mjrd we;'
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) fuu wdh;kh u.ska"
) lDIs fhojqï iy fiajdjka imhd oSu
) f.dú ck nexl=j u.ska lDIs Kh ,nd oSu
) f.dú ixúOdk msysgqùu" ,shdmosxÑ lsÍu" f.dú ixúOdk Yla;su;a lsÍu"

mqyqKq yd oekqj;a lsÍï isÿ lsÍu
) wlalr 200g wvq m%foaYj,g wh;a iq̀M jdß ud¾. m%;sixialrK lghq;= isÿ

lsÍu
) lDIsld¾ñl bvï kdu f,aLk mj;ajd .ekSu iy wlalr nÿ wh lsÍu
) iq¿ jdß ud¾. i|yd j.d ld, igyka ieliSu
) lkak /iaùu meje;aùu wdoS lghq;= isÿ lrhs'

Y%S ,xld lDIsld¾ñl m¾fhaIK m%;sm;a;s iNdj

) fuu wdh;kh u.ska"
) m¾fhaIK úNjhka y÷kd .ekSu
) lDIs m¾fhaIK ie,iqï lsÍu
) m¾fhaIK lghq;= i|yd foaYSh yd úfoaYSh m%;smdok imhd .ekSu yd tajd

ie,iqï lsÍu
) lDIsld¾ñl YsIH;aj msßkeóu
) cd;Hka;r m¾fhaIK yqjudre lsÍfï iïnkaëlrKh'
) m¾fhaIK m%;sM, m%isoaO lsÍu isÿ lrhs'

fylag¾ fldínElvqj f.dú lghq;= mqyqKq yd m¾fhaIK wdh;kh

) fuu wdh;kh u.ska"
) lDIs m¾fhaIK yd mqyqKq wjYH;d y÷kd .ekSu" we.hSu yd ie,iqï lr

l%shd;aul lsÍu
) lDIsld¾ñl wf<ú yd iudc wd¾Ól iólaIK l%shd;aul lr f;dr;=re

m%isoaO lsÍu
) mqyqKq jevigyka l%shd;aul lsÍu yd m%ldYk ksl=;a lsÍu isÿ lrhs'

1' i;a;aj ksIamdok yd fi!LH fomd¾;fïka;=j

) i;a;aj frda. u¾okh yd ksjdrKh
) i;a;aj ksIamdok" mY+ iïm;a wdY%s; ;DK yd i;a;aj wdydr ixj¾Okh yd

m%p,s; lsÍu
) ta wdY%s; jHdma;s lghq;= lsÍu
) i;a;aj ksIamdokh yd mY+ iïm;a ixj¾Okhg wod< m¾fhaIK isÿ lsÍu

2' c, Ôù j.d ixj¾Ok wêldßh

) ñßosh ëjr l¾udka;h yd c, Ôù ixj¾Okh yd ksIamdoh we;s lsÍu yd
m%p,s; lsÍu'

3' ëjr yd c,c iïm;a fomd¾;fïka;=j

) ëjrhka yd hd;%d ,shdmosxÑ lsÍu
) kj ;dlaIKh m%p,s; lsÍu yd ta wdY%s; lghq;= isÿ lsÍu lrhs'

4' rn¾ ixj¾Ok fomd¾;fïka;=j

) j.dlrejka ,shdmosxÑh" ;jdkalrejka ,shdmosxÑh yd wod< wf<úlrejka
,shdmosxÑh

) j.dj m%p,s; lsÍug wod< jHdma;s lghq;=" frdamK øjH Kh yd wfkl=;a
fhojqï f.dùkg ,nd oSu'

5' fmd,a j.d lsÍfï uKav,h

) Y%S ,xldj ;=< fmd,a j.dj m%p,s; lsÍu" l=vd fmd,a j;=" uOHu yd uyd
mßudK jeú,slrejka ,shdmosxÑh
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) f.j;= wdY%s; fmd,a j.dj m%p,s; lsÍu
) frdamK øjH ksIamdokh yd fnod yeÍu
) fj<|m< ;;a;ajhka ms<sn| wOHhkh
) kej; j.dj yd w¨;a j.dj i|yd Kh iykdOdr ,nd oSu
) fmd,a j.dj wdY%s; kj ksIamdok i|yd j.dlrejka" ksIamdolhka hd yd

wf<úlrejka fhduq lsÍu

lDIsld¾ñl yd f.dú ck rlaIK uKav,h

) fuu wdh;kh u.ska"
) ù" ñßia" r;=Ækq" nvbß`.= jeks fnda. rlaIKh isÿ lsÍu

) lDIs WmlrK rlaIKh
) f.dú úY%du jegqma l%uh l%shd;aul lsÍu
) f.dùka i|yd iudc wdrlaIK jevms<sfj,la f,i wdndê; yd fn,ySk

f.dùkag wdOdr lsÍu isÿ lrhs'

cd;sl fmdfydr f,alï ld¾hd,h

) fuu wdh;kh u.ska my; ld¾hhka isÿ lrhs'
) fmdfydr Ndú;h úêu;a lsÍfï mk; l%shd;aul lsÍu
) j.d rgdjka wkqj fmdfydr wjYH;djka y÷kd .ekSu
) fmdfydr wdkhkh yd fnod yeÍu iïnkaO
) fmdfydrj, .=Kd;aulNdjh ;yjqre lsÍu
thg wu;r j"
) ,xld fmdfydr iud.u" fld<U fldu¾I,a fmdfydr iud.u" ck;d fmdfydr

jHjidh" ;ukalvqj fmdfydr iud.u hk iud.ï lDIsl¾u úIh Ndr
wud;HdxYh hgf;a we;s rdcH iud.ï fõ'  fïjdfha ld¾hNdrh jkqfha fmdfydr
wdkhkh" f;d. mj;ajd .ekSu" weisÍu yd fnod yeÍuhs'

miq wiajkq ;dlaIK wdh;kh

) wiajkq fk<Sfï oS" m%jdykfha oS yd .nvd lsÍfï oS isÿ jk ydks wju lsÍug
ks¾foaY bosßm;a lsÍu yd ;dlaIKh iemhSu

) lDIs fnda. .nvd lsÍug wod< ;dlaIKsl ks¾foaY ,nd oSu

) lDIs wf<ú cd, ia:dms; lsÍu isÿlrhs'

lDIs ixj¾Okhg jeo.;a jk fm!oa.,sl wdh;k

) iS'whs'iS' wdh;kh
) fya,Sia wdh;kh
) mskaf,a wdh;kh
) ,xflï nj¾ wdh;kh
) m%Sud iud.u - i;a;aj wdydr ksmoùu

- lDIs øjH ñ, oS .ekSu'  Wod( nvbß`.=
) Tropical Seed Company -   îc ,ndoSu

uQ,H wdh;k

) rdcH nexl=$ m%dfoaYSh ixj¾Ok nexl=" iKi ixj¾Ok nexl=
) fi,dka nexl=j
) iïm;a nexl=j
) iuQmldr iñ;s

fuu wdh;k u.ska îc" fmdfydr" lDIs ridhk øjH ksmoùu" wf<úh" Kh ,ndoSu

îc" fmdfydr" lDIs ridhk øjH ksmoùu"
fnod yeÍu

Kh ,nd oSu
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wdoS lghq;= isÿ lsÍfuka lDIs ixj¾Okhg odhl fõ'

rdcH fkdjk ixúOdk

) i¾fjdaoh wdh;kh
) Berendna wdh;kh
) flhd¾ bkag¾keIk,a wdh;kh jeks wdh;k u.ska lDIs ld¾ñl lghq;=

ixj¾Okhg wdOdr Wmldr ,nd foa'

f.dú ixúOdk

1919 wxl 4 ork f.dú ck fiajd ^ixfYdaOk& mk;ska f.dú ixúOdk uq`M rgu
ms<s.;a kS;Hkql+, ixúOdk ;;a;ajhg m;a lr we;'

l=Uqre j.d lrk bvï ysñ f.dùka" w| f.dùka fyda ´kEu lDIsld¾ñl lghq;a;l
fhfok f.dú uy;=kag fujeks ixúOdk msysgqjd f.k ,shdmosxÑ ù ;ukaf.a bosß wkd.;h
ireidr lr .kakg wjYH jevms<sfj, ilia lr .ekSug fuhska yelshdjla we;'

f.dú ixúOdkj, ld¾hhka

) ;ukaf.a m%foaYfha lDIsld¾ñl jevigyk ilia lsÍu yd l%shd;aul lsÍu'
) .ï uÜgfï bos lsÍï lghq;= l%shdfõ fhoSu iy iq̀M jdß ud¾. jev w¨;ajeähd

lsÍu'
) ksIamdok øjH wf<ú lsÍu iy îc" fmdfydr iy lDIs ridhk øjH fnod

yeÍu'
) rcfha wdh;kj, iy m%foaYfha f.dúhkaf.a iyfhda.h jeä oshqKq lsÍu iy

lDIsld¾ñl lghq;= iïnkaëlrKh lsÍu'
) f.dú ck;djg jevodhl fõ hehs woyia lrk fjk;a lghq;= f.dú ck

fiajd flduidßiaf.a wkque;sh ,nd f.k lsÍu'
by; ld¾hhkag wu;r j f.dú uy;=kaf.a lDIsld¾ñl wjYH;djhka wkqj Tjqkaf.a

oshqKqjg fya;= jk ´kEu lghq;a;la f.dú ixúOdkj,g lr .; yels h'

lDIs ixj¾Okhg jeo.;a jk wOHdmksl wdh;k

,xldfõ lDIs ixj¾Okhg odhl jk wOHdmksl wdh;k úYd, ixLHdjla we;'  tajd
m%Odk jYfhka my; wdldrhg ldKav l< yels h'

) úYajúoHd,
) lDIsl¾u úoHd,
) ämaf,daud mdGud,d mj;ajk fjk;a wdh;k

úYajúoHd,

,xldfõ úYajúoHd, fndfyduhlu lDIsl¾uhg wod< mdGud,djka mj;ajd
f.k hkq ,nhs'  lDIsl¾u Wmdê mdGud,djka" ta wdY%s; fjk;a ämaf,daud mdGud,djka"
úYajúoHd, fndfyduhl mj;ajd f.k hhs'

Wod ( fmardfoksh úYaj úoHd,h"  reyqKq úYaj úoHd,h"  rcrg úYaj úoHd,h"
hdmkh úYaj úoHd,h"  uvl,mqj úYaj úoHd,h" jhU úYaj úoHd,h"
inr.uqj  úYaj  úoHd,h"  W!j  fj,a,iai  úYaj úoHd,h"  kef.kysr
úYajúoHd,h yd újD; úYajúoHd,h

fu u.ska lDIsl¾u Wmdêh ,nd oSu isÿ lrhs'  fuhg wu;r j fmardfoksh
úYaj úoHd,h u.ska lDIs ;dlaIKh iy l<ukdlrKh" wdydr úoHdj yd ;dlaIKh
hk mdGud,djka o mj;ajd f.k hhs'  tu mdGud,djkag wu;r j W!j fj,a,iai
úYaj úoHd,fhka i;aj úoHdj" wmkhk lDIsl¾uh yd f;a ;dlaIKh yd w.h tl;=
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lsÍu ms<sn| mdGud,djka o" inr.uqj úYaj úoHd,fhka wdydr úoHdj yd ;dlaIKh
ms<sn| mdGud,djka o jhU úYaj úoHd,fhka wdydr úoHdj yd fmdaIKh ms<sn|
mdGud,dj o mj;ajd Wmdê ,nd oSu isÿ lrhs'

újD; úYaj úoHd,h u.ska lDIsl¾uhg wod< iy;sl m;% yd ämaf,daud mdGud,d
mj;ajhs'  ;jo" fmardfoksh yd reyqKq úYaj úoHd,h lDIsl¾uhg wod< mYapd;a Wmdê
mdGud,djka mj;ajhs'

lDIsl¾u úoHd,

lDIsl¾u fomd¾;fïka; =j hgf;a md,kh jk lDI sl¾u úoHd,
w`.=Kfld<me,eiai"  l=Kavidf,a"  me,afjfyr" jjqkshd hk m%foaYj, mj;ajdf.k
hhs'  fuu úoHd, u.ska wjqreÿ 02l lDIsl¾u ämaf,daud mdGud,djka mj;ajhs'
fuhg wu;r j i;aj ksIamdok yd fi!LH fomd¾;fïka;=j u.ska i;aj md,kh
ms<sn| wjqreÿ 02 l ämaf,daud mdGud,djla lr|f.d,a, i;aj md,k úoHd,fha
mj;ajhs'  fuu fomd¾;fïka;=jgu wh;a fldgfokshdfõ msysá i;aj md,k mqyqKq
uOHia:dkfhka o f.dùkag wjYH mqyqKq ùï ,nd oSu isÿ lrhs'

;jo wïmdr yd¾ä Wiia ;dlaIK wdh;kh" khsj, Wiia ;dlaIK wdh;kh yd
fld<U welajhskdia wdh;kh u.ska o oEjqreÿ lDIsl¾u ämaf,daud mdGud,djka
mj;ajd f.k hhs'

fjk;a wdh;k

lDIsl¾uhg wod< wOHdmksl myiqlï ,nd oSug rdcH yd rdcH fkdjk
wdh;khka o úYd, ixLHdjla we;'

rdcH wdh;k f,i fmardfoksh WoaNso WoHdkfhka u,a iy úis;=re Ydl
ms<sn|j udi 3" udi 6 wdoS ld, iSudjka i|yd mqyqKq mdGud,d mj;ajhs'

lDIsl¾u  fomd¾;fïka;=fõ .kafkdarej fiajd ixialrK wNHdi wdh;kfhka
ìï u,a j.dj" fhda.Ü iEoSu ms<sn| mqyqKq mdGud,d mj;ajhs'  wkqrdOmqr miq wiajkq
;dlaIK wdh;kfhka ù" fjk;a OdkH iy  udI fnda. wdosfhys miq wiajkq ;dlaIKh
ms<sn| mqyqKqùï ,nd oSu isÿ lrhs'  Wiia wOHdmk wud;HdxYfha Wiia ;dlaIK
wdh;k jk khsj," ydä" ,nq¥j jeks wdh;k u.ska lDIsl¾uh ms<sn| Wiia ;dlaIK
ämaf,daud mdGud,djka mj;ajhs'  ;jo jD;a;Sh mqyqKq wud;HdxYhg wh;a l=,shdmsáh
iy oUq,a, m%foaYfha msysá ld¾ñl úoHd, u.ska mdGud,d mj;ajhs'  lDIsl¾u
fomd¾;fïka;=fõ fiajd ixialrK wNHdi wdh;kh u.ska o mqyqKq mdGud,djka
meje;aùu isÿ lrhs'

fuhg wu;r j rcfha mdi,aj, 6--9 fY%aKsj, m%dfhda.sl ;dlaIK l=i,;d
úIh hgf;a o" w'fmd'i' idudkH fm< yd Wiia fm< úIh ks¾foaY yryd o orejkag
lDIsl¾uh ms<sn| j wjfndaOhla ,nd oSug rch mshjr f.k we;'

by; wdldrhg rdcH yd rdcH fkdjk wdh;k u.ska lDIs ixj¾Okhg wod<
wOHdmksl myiqlï ,nd oSug lghq;= lrhs'
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2' fnda. j.djg foaY.=Kfha n,mEu

2'1 fnda. j.djg n,mdk m%Odk foaY.=Ksl mrdñ;Ska ye|skaùu iy

tajd uek .kakd wdldrh

ld,.=Kh     (weather)

tla;rd m%foaYhl jdhq f.da,fha flá ld,hla ;=< mj;sk iajNdjh" tkï j¾Idm;kh"
WIaK;ajh" jdhq mSvkh" iq<f`.a fõ.h yd osYdj" jd;fha wvx.= c, jdIam m%udKh yd iQ¾h
úlsrKfha iajNdjh ld,.=Kh f,i ye|skafõ'

foaY.=Kh (climate)

oS¾> ld,hla ;=< hï m%foaYhl by; ld,.=Ksl o;a; wOHhkh lr ta weiqßka
olajk idudkH mßir ;;ajh foaY.=Kh f,i y÷kajhs'  tkï hï m%foaYhla ;=< n,
mj;ajk ld,.=Ksl ;;a;ajhkaf.a os.= ld,Sk idudkHh foaY.=Kh f,i y÷kajhs'

foaY.=Ksl idOl

� j¾Idm;kh � idfmalaI wd¾ø;dj

� WIaK;ajh � wdf,dalh

� iq<`.

by; lreKqj,g wu;r j jdhq mSvkh" jdIamSlrKh yd j,dl=`Mj, iajNdjh ms<sn|
úia;r ojfia ld,.=Ksl f;dr;=re ,nd .ekSug jeo.;a fõ'

j¾Idm;kh     (rainfall)

j¾Idm;kh hkq c,h" j,dl=`Mj, isg 1 - 5 mm w;r úIalïNfhka hq;= c, ìxÿ
f,i fmdf<djg m;s; ùuhs'

j¾Idm;kh uekSu

fmdf<djg jefgk j¾Id c,h .,d hdu" Wrd .ekSu fyda jdIam ùu ksid wmf;a
hdula  isÿ fkdfõ hehs i,ld fmdf<dj u;g jefgk c, m%udKfha Wi j¾Idm;kh
f,i uek .ekSu isÿ lrhs'  j¾Idm;kh uekSu i|yd m%Odk jYfhka igyka fkdjk
j¾Idudk yd iajhxl%Sh j¾Idudk fhdod .kshs'

igyka fkdjk j¾Idudkh m%Odk fldgia 4lska hqla; h'
1' mqkS,h
2' msg; is,skavrdldr n÷k
3' c,h tla /ia jk wNHka;r is,skavrdldr n÷k
4' ñkqï is,skavrh ^úfYaIfhka l%udxlkh lrk

,o&

fuys mqkS,fha úIalïNh 12.7 cmla fõ'  jeys ìxÿ
odrfha jeoS úisÍ hdu je<elaùu i|yd mqkS,fha by< fl<jr
b;d ;shqKq odrhlska iukaú; fõ'  fuu WmlrKh ld,.=K
tallh ;=< ia:dk.; lr WoEik 9'00 g mdGdxl ,nd .kS'
we;=<; c,h tla/ia jk n÷kg tl;= jQ c,h úfYaIs; ñkqï
is,skavrhlg oud uek .kq ,nhs' fuu ñkqï is,skavrh
fkdue;s wjia:dj, oS we;=<; is,skavrh ;=<g tl;= jk c,

rEmh 2'1# igyka fkdjkrEmh 2'1# igyka fkdjkrEmh 2'1# igyka fkdjkrEmh 2'1# igyka fkdjkrEmh 2'1# igyka fkdjk

j¾Idudkhj¾Idudkhj¾Idudkhj¾Idudkhj¾Idudkh

l%udxlkh lrk ,o
ñkqï is,skavrh
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m%udKh idudkH ñkqï irdjlska uek .; yels h'
bka miq th Wila f,i .Kkh lr .; hq;= h'

j¾Idm;kh uekSfï oS hï lafIa;%hlg
,efnk c, m%udKh Wila f,i m%ldY lrhs'  th
ñ,sóg¾ (mm) tallfhka olajhs'

fuh my; wdldrhg .Kkh lrkq ,efí'
Wod ( tla;rd osfkl ir, j¾Idudkh ;=<

tl;= jQ c, m%udKh 10 cm3 la úh'
tu m%foaYhg ,enqKq j¾Idm;kh Wila f,i

olajkak'

j¾Idudkfha mqkS,fha úIalïNh } 12.7 cm

mqkS,fha wrg ^r& }   }  6'35cm

mqkS, lfgys lafIa;%M,h }

,enqKq c, mßudj } lafIa;%M,h  Wi

j¾Idudkh ;=< tl;= jQ c, mßudj }

ñkqï is,skavrfhka uek .;a mßudj }

n÷k ;=< tl;= jQ c, mßudj }

iajhxl%Sh ̂ igyka jk& j¾Idudkhg meh 24l oS tl;= jQ c, m%udKh úfYaI igyka
m;l iajhxlS%h j igyka fõ'  fuys oS uq`M j¾Idm;khg wu;r j j¾Idm;kh n,meje;a
jQ ld, iSudj o ks¾Kh l< yels neúka tys j¾Idm;kfha ;Sj%;dj o ueksh yels ùu fuu
WmlrKfha we;s úfYaI jdishls'

m%ia;drh 2'1# wêl ;Sj%;dfjka hq;a fudaim%ia;drh 2'1# wêl ;Sj%;dfjka hq;a fudaim%ia;drh 2'1# wêl ;Sj%;dfjka hq;a fudaim%ia;drh 2'1# wêl ;Sj%;dfjka hq;a fudaim%ia;drh 2'1# wêl ;Sj%;dfjka hq;a fudaiï jeiaila igyka jk j jeiaila igyka jk j jeiaila igyka jk j jeiaila igyka jk j jeiaila igyka jk j¾Idudkhl m%ia;dr.; ù we;s whqre

 rEmh 2'2# iajhxl%Sh ̂ igyka jk& j¾IdudkrEmh 2'2# iajhxl%Sh ̂ igyka jk& j¾IdudkrEmh 2'2# iajhxl%Sh ̂ igyka jk& j¾IdudkrEmh 2'2# iajhxl%Sh ̂ igyka jk& j¾IdudkrEmh 2'2# iajhxl%Sh ̂ igyka jk& j¾Idudk

 

∴

j¾Idm;kh
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hïlsis lafIa;%M,hlg ,enqKq j¾Idm;k m%udKh mßudjla f,i oelaúh yels h'

Wod ( 1 ha N+ñhlg 20 mm j¾Idm;khla ,enqfKa kï tu N+ñhg
,enqKq c, mßudj >k óg¾ fldmuK o @

N+ñfha lafIa;%M,h }1ha = 

,enqKq c, m%udKfha Wi }

,enqKq c, mßudj } lafIa;%M,h  Wi

}

}

j.=j 2'1# 2000 jif¾ oS Y%S ,xldfõ k.r lsysmhl jd¾Isl j¾Idm;k o;a; (mm)

ia:dkh ck fmn' ud¾' wfm%a' uehs cQks cQ,s wf.da' iema' Tla' fkdje' foie' jd¾Isl idudkH

j¾Idm;kh j¾Idm;kh

wkqrdOmqr 160.5 113.5 17.3 38.1 51.7 1.2 0.5 31 121 88.7 390 232 1235.5 103.79

noq,a, 178.3 223.3 59.3 46.2 62.3 24.3 17.9 11.6 229.6 60.1 384.2 194.9 1491.3 184.27

fld<U 102.4 177.9 79.3 168.5 207.5 229.8 31.6 249 312.3 282.6 271.2 119.5 2231.6 185.96

.d,a, 235.7 111.9 281 210.3 287.6 191.7 58.7 214.5 323.1 157.3 298.5 145.7 2516.0 209.66

yïnkaf;dg 139.9 176.2 171.7 20.7 34.4 53.6 44 157.2 98.4 46.5 186.3 56.9 1185.8 98.81

m%ia;drh 2'2 # jd¾Isl j¾Idm;k m%ia;dr

wdf,dalh (light)

mDÓúfha yd ta wjg jdhq f.da,fha isÿ jk ish¨ ld,.=Ksl úm¾hdij,g wjYH
Yla;sh ,efnk uQ,sl Yla;s m%Njh iQ¾hhd h'  iQ¾hhdf.ka tk úlsrK mDÓúhg ,efnkqfha
úúO ;rx. wdhduj,sks'  m%Odk jYfhka mdrcïnq, (ultraviolet), oDYH (visible) yd wfOdarla;
(infrared) f,i mDÓúhg iQ¾h lsrK j¾. 3 la f,i mDÒúhg ,efnk iQ¾h lsrK j¾. l<
yels h' mDÓúhg ,efnk Yla;sfhka 95]la ,efnkqfha fuu lsrK j¾. ;=k u.sks'  fuhskq;a
50]la ,efnkqfha oDYH wf,dalh f,isks'  mdrcïnq, lsrK yd wfOdarla; lsrK mshú
weig fkdfmfka'
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oDYH wdf,dalh

oDYH wdf,d alh j¾K 7lsk a
iukaú; h'  fuu j¾K ;rx. wdhduj,
wdfrdayK ms<sfj<g oï" bkaäf.da" ks,a"
fld<" ly" ;eô,s yd r;= f,i oelaúh
yels h'  fuu j¾K ixfhdackfhka iqÿ
wdf,dalh ,efí'  lDIsld¾ñl lghq;=
i|yd fuu oDYH wdf,dalh wdldr 3lska
n,mdhs'  fuys oS wdf,dal ;Sj%;dj"
wdf,dalfha .=Kd;aulNdjh yd wdf,dal
ld, iSudj hk ldKav ;=k u jeo.;a fõ'

wdf,dal ld, iSudj uekSu

hï oskla ;=< oSma;su;a iQ¾hdf,dalh mej;s meh .Kk uekSug
iQ¾h oSma;udkh Ndú; lrhs'  nyq, j Ndú; flfrkqfha
Campbell iQ¾h oSma;udkh hs'  WmlrKhg we;=`M lrk ,o
úfYaIs; igyka m;a u;g tys we;s ùÿre f.da,h u.ska iQ¾h
lsrK kdNs.; lrhs'  fuu kdNs.; l< iQ¾h lsrK u.ska we;s
lrk ;dmh ksid tys we;s úfYaIs; igyka m;a ms<siaiSug
Ndckh fõ'  lvodish ;=< ojfia meh .Kka l%udxlkh lr
we;s neúka igyka m;a ms<siaiS we;s uq¨ os. weiqßka tu oskhg
wod< iQ¾h oSma; meh .Kk
fmkak qï lrh s '  ùÿre
f.da,fha mdroDYHNdjh yd
igyka m;aj, ixfõoS;dj
u; ,nd .kakd o;a;j,

ksjeros nj r|d mj;S'  iD;= wkqj fhdod .kakd igykam;a
fjkia fõ'

wdf,dal ;Sj%;dj uekSu

iQ¾hdf,dal ;Sj%;dj uek .ekSu i|yd iQ¾h úlsrKudkh Ndú; lrhs'  fuys we;s oaú
f,day má hq.<h u; m;s; jk iQ¾h úlsrK u.ska isÿ jk WIaK;aj fjki ksid tajdfha
osf.ys we;s jk fjkia ùu hdka;%sl ,Sjr l%uhla wdOdrfhka Trf,daiqjla yd iïnkaO
m%ia:dr fld<hla u; igyka fõ'  fuu m%ia;drh weiqfrka uq`M iQ¾h úlsrK m%udKh
;SrKh l< yels h'

iq<`. (wind)

jdhq f.da,fha tla ia:dkhl isg ;j;a
ia:dkhlg jd;h .uka lsÍu iq<`. f,i ye|skafõ'
iq<`.g fõ.hla yd osYdjla we;s neúka th ffoYsl
rdYshls'  iq<x ksid jdhq f.da,fha úúO ia:dkj,
mSvk wka;r  we;s fõ'

iq<fÕa fõ.h uekSu

iq<f`.a fõ.h uekSug Ndú; lrkafka
wks,udkh keue;s WmlrKhhs' fuh isria oKavl
iú l< ;sria ;,hl lerflk fldamam 3lska fyda

rEmh 2'3# úoHq;a pqïnl úlsrK j¾Kdj,sfha oDYH

wdf,dal l,dmh

rEmh 2'4 # iQ¾h oSma;udkh

rEmh 2'5#  iQ¾h oSma;udkh i|yd

fhdod .kakd úfYaI m;%

remh 2'6# iq<x osYd o¾Ylh yd wks,udkh
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4lska iukaú; h'  l=uk osYdjlska iq<x yeuqj o wks,udkh tla w;lg lerflk fia fuu
fldamam iú lr we;'  fuu fldamam lrlefjk jdr .Kk iq<fÕa fõ.hg iudkqmd;sl
fõ'  fï wkqj talSh ld,hl oS N%uKh jk jdr .Kkska iq<fÕa fõ.h ueksh yels h'
iq<f`.a fõ.h mehg lsf,daóg¾j,ska ,nd .; yels h'

iq<fÕa osYdj fiùu

iq<f`.a osYdj oek .kq ,nkafka iq<x osYd o¾Ylh u.sks'  fuh isria wlaIhla jgd
>¾IKhlska f;dr j myiqfjka N%uKh jk iu;=,s; ;sria oKavla jk w;r iq<x osYd
o¾Ylh iú lr we;s lKqj u; m%Odk osYd y;r ̂ W;=r" kef.kysr" ol=K" ngysr& ksjeros
j ,l=Kq lr we;'  o¾Ylfha B;,h yeu úgu iq<x yud tk osYdjg fhduq fõ'  fï wkqj
BYdk os. n,d yuk iq<`.l oS Bysi ksß; os.g fhduq ù mj;S'

WIaK;ajh     (temperature)

jdhq f.da,Sh WIaK;ajh f,i ukskq ,nkafka fmdf<dfõ isg 1.2m Wilska ;nd we;s
WIaK;ajudkhl mdGdxl h'  fuf,i ,nd .kakd WIaK;ajh fndfyda úg fmdf<dj
u;=msg mj;sk WIaK;ajhg jvd ie,lsh hq;= fjkila olajhs'  ;jo ysre t<sh we;s osfkl
fmdf<dj u; WIaK;ajh jdhq f.da,Sh WIaK;ajhg jvd fnfyúka jeä jk w;r YS;,
rd;%shl fmdf<dj u; WIaK;ajh jdhq f.da,Sh WIaK;ajhg jvd wvq úh yels h'

Wmßu WIaK;ajh uekSu

ksYaÑ; ld, iSudjla ;=< oS hï m%foaYhl ;snQ Wmßu WIaK;ajh fuhska fmkakqï
flf¾'  fuh uekSu i|yd Wmßu WIaK;ajudkh Ndú; fõ'  fuys riosh lf|a n,anhg
wdikak j l=vd keïula we;'  tksid WIaK;ajh iuÕ by< ke.s riosh l| kej; my<
fkdjeà ksYaÑ; ld,h ;=< by< ke.s Wmßu w.fha mj;S'

wju WIaK;ajh uekSu

ksYaÑ; ld, iSudjl oS hï m%foaYhl ;snQ wju
WIaK;ajh fuhska fmkakqï flf¾'  wju WIaK;ajudkh
u.ska fuh ukskq ,efí'  fuu WIaK;ajudkfha øjh
f,i uoHidr Ndú; fõ'  fuu uoHidr l| ;=< ieye,ä
o¾Ylhla .s,ajd we;s w;r WIaK;ajh wvq ùu iu. uoHidr
l| ixfldapkh ùu ksid ta u; bmsf,k o¾Ylh (black

glass) o uoHidr l| iu. n,anh foig weoS hhs'  kej;
WIaK;ajh jeä jqj o uoHidr m%idrKh
ù o¾Ylh ;=<ska by<g hk kuq;a ta
iu. o¾Ylh weoS fkdhhs'  tksid
hïlsis ld,hla ;=< mej;s wju
WIaK;aj w.h o¾Ylfha by< fl<jr
u.ska n,d .; yels h'

tu WmlrKj,g wu;r j islaia f.a Wmßu - wju WIaK;ajudkh
u.ska o ojfia Wmßu WIaK;ajh yd wju WIaK;ajh uek.ekSu l< yels
h'  mdGdxl ,nd .ekSfuka miq o¾Ylh kshñ; ia:dkfha ia:dk .; l<
hq;= h'

wd¾ø;dj     (humidity)

rEmh 2'8 # islaiaf.a

Wmßu -wju

WIaK;ajudkh

rEmh 2'7# Wmßu iy wju
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jdhq f.da,fha we;s c, jdIam m%udKh wd¾ø;dj f,i ye|skafõ'  hïlsis ksYaÑ;
WIaK;ajhl oS yd mSvkhl oS jdhq f.da,fha hï ksYaÑ; mßudjla ix;Dma; lsÍug wjYH
c, jdIam m%udKhg idfmalaI j tu WIaK;ajfha oS yd mSvkfha oS jdhq f.da,fha tu
m%udKfha i;H jYfhka u we;s c, jdIam m%udKfha m%;sY;h idfmalaI wd¾ø;dj f,i
ye|skafõ'

ix;Dma; lsÍug wjYH c, jdIam m%udKh }

i;H jYfhka we;s c, jdIam m%udKh }

idfmalaI wd¾ø;dj }

jdhq f.da,fha idfmalaI wd¾ø;dj 70] g jeä jk úg th wd¾ø mßirhla f,i;a"
idfmalaI wd¾ø;dj 50] g wvq úg th úh<s mßirhla f,i;a y÷kajhs'

idfmalaI wd¾ø;dj uekSu

  idfmalaI wd¾ø;dj uekSu i|yd f;;a yd úh<s n,an WIaK;ajudkh" flaY
wd¾ø;dudkh jeks WmlrK Ndú; lrhs'

 f;;a yd úh<s n,an WIaK;ajudkh i|yd idudkH WIaK;ajudk folla Ndú; lr we;s
w;r" bka tla WIaK;ajudkhl n,anh jgd lekajia froslvla .eg .id froslfâ wfkla
fl<jr wdi%e; c,h iys; Ndckhl .s,ajd we;'  wfkla idudkH WIaK;ajudkh úh<s
n,an WIaK;ajudkh f,i ye|skafjk w;r th u.ska mßir WIaK;ajh oela fõ'

f;;a n,an WIaK;ajudkfha froslv
Tiafia meñfKk c,h n,anh wdikakfha
oS mßir WIaK;ajh u; jdIam ùu isÿ fõ'
tksid tys mdGdxlh my;g jefÜ'  úh<s
n,an WIaK;ajudkfha mdGdxlh yd f;;a
yd  úh<s n,an WIaK;ajudk mdGdxlh w;r
WIaK;aj fjki fidhd" th l,ska ieliQ
j.=jlg m%lafIamKh
lsÍfuka idfm al aI
wd¾ø;dj fidhd .;
yels h'

idfmalaI wd¾ø;dj .Kkh

lrk wdldrh

úh<s n,an WIaK;ajudkfha mdGdxlh =   300C

f;;a n,an WIaK;ajudkfha mdGdxlh =   280C

úh<s n,an iy f;;a n,an WIaK;ajudk mdGdxl fjki =   30 - 28

=   20C

j.=j Ndú;fhka iy WIaK;aj fjkig wod< j

   idfmalaI wd¾ø;dj=   

j.=j 2'2# f;;a yd úh<s n,an WIaK;ajudkh u.ska idfmalaI wd¾ø;dj .Kkh lsÍug

rEmh 2'9# f;;a yd úh<s n,an WIaK;ajudkh

f;;a
n,an
WIaK;ajudkh
mdGdxl

fjki

úh<s
n,an
WIaK;ajudkh

lekajia

froslvNdckh

c,h
rEmh 2'10 #
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WIaK;aj

 fhdod .kakd j.=j

iaàjkaika wdjrKh



Æj¾ ̂ 5 cm l muK m<, ,S má& iys; ,Sj,ska iE¥ wdjrKhla
jk w;r ld,.=Kh uksk WmlrKhla fkdfõ' jd;fhA WIaK;ajh
iy wd¾ø;dj uksk WmlrK iaàjkaika wdjrKh ;=< ;nd we;'
tu.ska wkjYH f,i tu WmlrK ld,.=K n,mEïj,g yiq ùu
je<fla'  tfuka u fuu wdjrKh ilid we;s úfYaIs; wdldrh ksid
ta ;=< we;s WmlrK jgd ksoyia jdhq ixirKhla we;s ù" ndysr
jd;fha WIaK;ajhg iy wd¾ø;djg iudk WIaK;ajhla yd wd¾ø;djla
th ;=< mj;ajd .; yels h'''''  WmlrKj,g wdrlaIdj o iemfha' fuys
wdf,am lr we;s iqÿ meyeh ksid úlsrKfhka jk n,mEu ;rula ÿrg
fyda wvq fõ'

weia uÜgug WmlrKj, mdGdxl lshùug myiq jk mßos
fmdf<dj uÜgfï isg     1'5 m la by<ska iú lrhs'  újD; l< wjia:dfõ fl<ska u ysre
t<sh m;s; ùu je<elaùu i|yd wdjrKh W;=re ol=Kq osYdjg fodr újD; l< yels jk fia
iú lrhs'  wfm%a,a 10 isg wf.daia;= 31 olajd fodr ol=Kg uqyqK ,d o" iema;eïn¾ 1 od isg
wfm%a,a 9 olajd fodr W;=rg uqyqK ,d o msysgk mßos jirlg fojrla wdjrKfha kef`.kysr
ngysr osYdk;sh udre lrhs'  fï u.ska ijia ld,fha Rcq ysre t<sh WIaK;ajudkj,g
jeàu je<fla'

jdIamSlrKh (evaporation)

jdIamSlrKh hkqfjka ye|skafjkafka újD; c, mDIaGhlska
c,h jdIam f,i bj;a ùuhs'  fuu m%udKh jdIamSlrK Wila
f,i oskl oS ñ,s ,Sg¾ f,i ukskq ,efí'  jdIamSlrKh
uekSfï WmlrKh jdIamSlrK ;eáh f,i ye|skafõ'  oekg
nyq, j Ndú; jkafka Wi 25'4cm yd úIalïNh 120cm la jk
A mka;sfha jdIamSlrK ;eá j¾.hhs' fuh .e,ajkhsia
;yvqj,ska idod we;s w;r" n÷k u;g m;s; jk iQ¾h úlsrKh
u.ska isÿ jk jdIamSlrKh wju lsÍu i|yd fuu ;yvqj u;
iqÿ ;Ska; wdf,am lr we;'  fuys 180cm olajd c,h mqrjd

fmd<j uÜgñka 15cm muK by<ska isák fia ,S rduqjla u; iú lrkq ,efí'  fuys c,
uÜgu ;eáfha by< odrfha isg 7.5 cm g fkdwvq uÜgul
mj;ajd .kq ,efí'

úlsrKh" WIaK;ajh" iq<f`.a fõ.h" wd¾ø;dj"
jdIam mSvkh" jdIamSlrKhg n,mdk idOl fõ'  jdIamSlrK
w.h .Kkh lsÍu i|yd ksi, <s| (still well) iy fldl=
udkh (hook gauge) keue;s WmlrK Ndú; flf¾' th
j¾ksh¾ mßudKhl l%shdldÍ;ajh yd iudk neúka c,
m%udKfhys Wfiys wvq ùu jvd;a ksjeros j uek .; yels
h'

jdIamSlrKh jQ c, m%udKh uek .ekSfuka c, iïmdok lghq;= ms<sn| ;SrK .ekSu l<
yels h'

j¾Idm;kh iys; oskj, oS jdIamSlrKh uksk úg jdIamSlrK uq,a mdGdxlhg
j¾Idm;k w.h o tl;= lsÍfuka miq jdIamSlrKh .Kkh lrhs'
Wod ( jdIamSlrK ;eáfha fmr osk mdGdxlh  170 mm ls'  miq osk ,nd .;a mdGdxlh
175mm ls'  tosk tu m%foaYhg 10mm j¾Idm;khla ,enqKs'  tfia kï jdIamSlrK w.h
.Kkh lrkak'

rEmh 2'11# iaàjkaika
wdjrKh

rEmh 2'12# jdIamSlrK ;eáh

41



42

jdIamSlrK ;eáfha fmr osk mdGdxlh} 170 mm

j¾Idm;k w.h }   10 mm

∴

jdIamSlrK ;eáfha uq`M mdGdxlh } 180 mm

miq osk ,nd .;a mdGdxlh } 175 mm

∴

 jdIamSlrKh } 180-175mm

}

   2'2   foaY.=Ksl idOl fnda. j.djg n,mdk wdldrh

j¾IKh

j¾IKh (precipitation) hkq jdhq f.da,fha we;s c,h" øj fyda >k wdldrfhka
fmdf<djg m;s; ùuhs'  Wod( msks" fmdo jeiai" j¾Idj" whsia jeis" ysu m;kh

c, pl%h (Hydrological cycle)

mDÓú f.da,fha tla ia:dkhl we;s c,h úúO wdldrfhka úúO ia:dkj, úúO ld,
iSud .; lr kej; uq,a ia:dkhg u meñKSfï ixisoaêh c, pl%h f,i y÷kajhs'

Wod( uqyqfoa we;s c,h jdIam ù jdhq f.da,hg tl;= ù >kSNjkh ù j¾Idj f,i
mDÓúhg jeà mi u;=msáka fyda mi ;=<ska .uka lr we< fod< .x.dj,g tl;= ù kej;
uqyqog tla fõ'

jdIamSlrKh" W;aiafõokh" jdhq
f.da,Sh ixirKh" >kSNjkh" j¾IKh"
wmOdjh" ldkaÿ ùu" N+ .; c, p,kh
wdoS l%shdjka c, pl%h ;=< oS l%shd;aul
jk ixisoaê fõ'

by; l%shdj,s w;=frka jdIamSlrKh
yd W;aiafõokh u.ska jdhq f.da,hg
,efnk c, jdIam úúO osYd Tiafia
ixirKh jk w;r by< jdhq f.da,fha
we;s wvq WIaK;ajj, oS tajd >kSNjkh
ù j,dl=`M iEfoa'  bka miq fuu j,dl=`Mj,ska yg .kakd j¾Idj ksid mDÓúhg c,h ,efí'

c, pl%fha úúO ix>gl yd l%shdoduhka ñksia n,mEï u.ska fjkia ùu isÿ fõ'
tkï lD;%su j¾Id we;s lsÍu" jdIamSlrKh wvq lsÍu ^jiqka fhoSu&" W;aiafõokh md,kh
lsÍu ^Ydl wdjrKh fjkia lsÍu&" c,h mig ldkaÿ jk fõ.h fjkia lsÍu" wmOdjh
md,kh" N+ .; c,h u;=msgg .ekSu ̂ k< <sx& wdoS l%shdjka WodyrK f,i oelaúh yels h'
fuu l%shdjka c, pl%hg hym;a fuka u whym;a f,i o n, mE yels neúka ta .ek
ie,ls,su;a ùu wjYH h'

j¾Idm;k yg .kakd wdldrh

mDÓúfha iulhg 300 W;=ßka yd 300 la ol=Kska wê mSvk má folla mj;S'  iulh
wi< hdno j jdhq f.da,fha wvq mSvk máhla o l%shd;aul fõ'  fuu wvq mSvk máh fj;g
we;s lrk f;rmqï n,h ksid jeä mSvk m%foaYfha isg iulh fj;g ksrka;rfhka iq<x
Odrd yud ths'  W;a;r w¾O f.da,fha jeä mSvk máfha isg iulh fj;g yud tk iq<x
BYdk  os.ska wvq mSvk máh fj;g ,`.d fõ'  tfuka u olaIsK w¾Of.da,fha jeä mSvk
máfha isg iulh fj;g yud tk iq<x .sksfldk foiska iulh fj; <`.d ù miqj ksß;

.eUqre jEiaiSu

  

rEmh 2'14# rEmh 2'14# rEmh 2'14# rEmh 2'14# rEmh 2'14# c, pl%h

.x.d
jeõ N+.; c,h
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foig yeÍ .uka lrhs'  tlsfkl úreoaO osYdj,ska yud tk
fuu iq<x Odrd iulh wjg msysgd we;s tla;rd l,dmhla Tiafia
tlsfkl yuq fõ' fuu iq<x yuq jk l,dmh wka;¾ ksj¾;k
wNsidÍ l,dmh f,i y÷kajhs'  wka;¾ ksj¾;k wNsidÍ l,dmfha
msysàu iy tys l%shdldrs;ajh u; Y%S ,xldfõ ld,.=K ;;aj
úfYaIfhka j¾Idm;kh ;SrKh fõ'

Y%S ,xldfõ l%shd;aul jk j¾Idm;k hdka;%K my; olajd
we;'

1' fudaiï iq<x (monsoon) - ksß; os. yd BYdk os. fudaiï
jeis

2' ixjyk l%shdj,sh (convention) - ixjyk jeis
3' ld,.=Ksl moaO;s (weather systems)

Y%S ,xldfõ j¾Idm;k ßoauh(
1' m<uqjeks wka;¾ fudaiï R;=j
2' ksß; os. fudaiï R;=j
3' fojeks wka;¾ fudaiï R;=j
4' BYdk os. fudaiï R;=j

ksß; os. fudaiï jeis

W;a;r w¾O f.da,hg .sïydk R;=j ,enQ úg
WIaK;ajh by< hdu ksid mSvkh wvq fõ' fuu
wvq mSvkh ;=,kh lsrSug ol=Kska W;=rg yuk
iq<xj, mSvkh jeä jk w;r" W;=frka ol=Kg
yuk iq<xj, mSvkh wvq fõ' ta fya;=fjka wka;¾
ksj¾;k wNsidÍ l,dmh Y%S ,xldfjka W;=re
foig úia:dmkh fõ'  fuu ld,fha oS ol=Kq
osYdfjka yud tk iq<Õ ksß; os.ska osjhskg
we;=¿ ù osjhsk u;ska W;=re foig" wka;¾
ksj¾;k wNsidÍ l,dmh f;la yud hhs' fuu
iq<x iu. /f.k tk úYd, c, jdIam m%udKh
ksid ksß; os. fudaiï jeis we;s fõ'

  ksß; os. fudaiï iq<x m%jdyh uehs ui f;jk i;sfha isg wf.daia;= ui w. fyda
iema;eïn¾ ui uq,a i;sh olajd Y%S ,xldj yryd n, mj;ajhs' ksß; os. iq<x m%jdyfhys jeä
fldgila ol=Kq bkaoshka id.rh yryd yud tk neúka ie,lsh hq;= c, jdIam ialkaOhla
ta iu. tla /ia fõ'  fuys m%;sM,hla f,i jdhq f.da,fha my< 3-4km l m%udKh idfmalaI
wd¾ø;dj 75] g jvd jeä ;rug jdhq f.da,h c, jdIamfhka ix;Dma; fõ'

udi myla ;rï oS¾> jk ld, iSudjla ;=< n, meje;afjk fuu fudaiï ld,fha jeä
jYfhka u jeis we;sjkafka osjhsfka ksß; os. m%foaYhg h'  fuu fudaiï m%jdyfha we;s c,
jdIam j¾Idm;kh f,i m;s; ùfuka wk;=rej osjhsfka kef`.kysr yd W;=re ueo úh<s
l,dmSh m%foaY yryd úh<s WKqiqï iq<x f,i yud hhs'

fudaiï jeis" ojfia ´kE u fudfyd;l we;s úh yels jqj o Woh iy ijia ld,fha
jeä j¾Idm;khla ,efnk nj fmfka'  óg m%Odk fya;=j Woh yd ijia ld,fha oS my<
jdhq f.da,fha mj;sk my;a WIaK;ajh ksid" fudaiï m%jdy c, jdIamfhka ix;Dma;
;;a;ajhg m;a ù myiqfjka c, ìxÿ j¾Okh ùu úh yels h'

ksß; os. fudaiï ld,h mqrd u fkdlvjd jeis we;s fkdfõ'  tu jljdkqfõ iuyr

rEmh 2'15# wka;¾ ksj¾;k

wNsidÍ l,dmh
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oskhkays i;shla" folla oS¾> jQ ld, mßÉfþo WKqiqï úh<s iy jeis rys; ld,.=Khla
mj;sk wjia:d we;'  Y%S ,xldj wjg m%foaYfha iq<x rgdfõ fjkia ùu fuhg n,mdhs'
fuu ;;a;ajh fndfyda úg ksß; os. fudaiï iufha wjika Nd.fha ̂ wf.daia;= - iema;eïn¾&
oelsh yels h'

ksß; os. fudaiï jeis úh<s l,dmhg n, fkdmeje;ajqj o" wfmalaIs; ksß; os.
fudaiï jeis ksis l,g ksis m%udKhg ,eîu Y%S ,xldfõ úh<s l,dmfha jdß lDIs l¾udka;hg
fnfyúka n,mdhs'  ula ksid o" uyje,s jHdmdrh" iuk, jej" Wvj,j jHdmdrh jeks
wka;¾ ksïk c, yerjqï jHdmD;skays c, fmdaIl m%foaY fmdaIKh jkqfha fndfyda úg
ksß; os. fudaiï jeis u.ska ùuhs'

BYdk os. fudaiï jeis

olaIsK w¾O f.da,hg .sïydk R;=j ,enQ úg olaIsK w¾O f.da,fha WIaK;ajh by<
hdu ksid mSvkh wvq fõ' túg olaIsK w¾O
f.da,fha we;s jk  wvq mSvkh ;=,kh lsrsug
W;=frka  ol=Kq osYdjg yuk iq<xj, mSvkh
ol=fKka W;=rg yuk iq<x Odrdj, mSvkhg
jvd wêl fõ'  ta fya;=fjka wka;¾ ksj¾;k
wNsidÍ l,dmh Y%S ,xldfjka ol=Kq foig
úia:dmkh fõ' fuu iq<x iu. /f.k tk c,
jdIam m%udKh ksid BYdk os. fudaiï jeis we;s
fõ'

BYdk os. fudaiï iq<x W;a;r bkaoSh
m%foaYh yryd yud tk úg jeä m%udKhla f.dvìu
yryd tk neúka t;rï c, jdIam f.k fkdths'
túg ,efnk j¾Idm;kh iy tys ;Sj%;dj o wvq
h'  fuys oS jeis we;s lrk >k j,dl=`M j¾Okh ùu wvq neúka fndfyda úg fi!uH
ld,.=Ksl ;;a;ajhla rg mqrd mj;S'  fuu jeis iys; ld,.=Kh fkdjeïn¾ f;jk i;sfha
isg fmnrjdß wjidkh olajd Y%S ,xldj yryd n, mj;ajhs'

wka;¾ fudaiï jeis

fudaiï R;= folla w;r wka;¾ fudaiï R;=jla we;'  ta wkqj Y%S ,xldjg j¾Ihla
;=< oS wka;¾ fudaiï R;= folla we;'

1' ud¾;= - wfm%a,a udij, m<uq wka;¾ fudaiï R;=j
2' Tlaf;dan¾ - fkdjeïn¾ udij, fojk wka;¾ fudaiï R;=j

fuu R;=j, oS  wka;¾ ksj¾;k wNsidÍ l,dmh Y%S ,xldj yryd fyda Bg b;du
wdikak j l%shd;aul fõ'  fï fya;=j ksid wvq mSvk m%foaY j¾Okh ùug ;=vq fok ,laIK
iys; ld, iSudjla f,i ye|skaúh yels h'  fuys wvq mSvk l,dm j¾Okh ùu ksid fuu
l,dmh ;=< ixjyk j<dl=`M fndfyda fia j¾Okh jkq oelsh yels h'  fï ksid ikaOHd
ld,fha .s.=reï iys; jQ wl=Kq jeis we;s ùug mq`Mjk'

wka;¾ fudaiï ld,j, oS N+ ;,h wjg mßirh b;d ksYap, iajNdjhla Wiq,hs'  fuys
oS ysre Wodfõ isg uOHdyakh jk f;la j,dl=`M w,amhla iys; fyda j,dl=`Mj,ska f;dr
ks,ajka wyila oelsh yels h'  tu ld, ;=< m;s; jk iQ¾h rYañfhka N+ ;,fha WKqiqu jeä
ù my< jdhq ia:r wia:dhS ;;a;ajhg m;a ù tajd by< ke.Su isÿ fõ'  fuys m%;sM,h jkafka
rg wNHka;rfha ksoyia ixjyk Odrd we;s ùuhs'  tu ksid uOHdyakh miqjk úg rfÜ
wNHka;r Wia ìï fldgiaj, m<uqfjka u leá jeys j,dl=`=M j¾Okh fõ'  fndfyda

rEmh 2'17# wka;¾ ksj¾;k wNsidÍ l,dmh

 ol=Kg úia:dmkh ùu

wka;¾ ksj¾;k
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wjia:dj, miajre 2'00 muK miq jQ úg tu l÷lr m%foaYj, wl=Kq iy .s.=reï iys; jQ jeis
we;s fõ' osjhsfka wNHka;r fldgiaj, we;s jk .s.=reï jeis miqj ikaOHd ld,h jk úg
fjr<nv m%foaYj,g me;sÍ hhs'  kuq;a uOHu rd;%sh jk úg wyi ;rej,ska nenf<k
;rug j,dl=̀M osh ù hhs'  ysre Wodj;a iu. we;s jk WKqiqfuka h<s;a oSma;su;a WoEiklska
B<`. oskh werfò'  fuu ld,h ;=< WKqiqï wd¾ø mßirhla we;s fõ'  tu ksid u fulS
ld,h YÍrhg wmyiq ;;a;ajhla fmkakqï lrhs'

ld,.=K moaO;s (weather system)

jdhq f.da,Sh mSvkfha isÿ jk fjkialï ksid hï ia:dkhl mej;sh hq;= ld,.=Ksl
;;a;ajfha ;djld,sl j" tfy;a oeä f,i isÿ jk fjkia ùï ld,.=Ksl moaO;s f,i
y÷kajhs'  Y%S ,xldjg kqÿßka msysá fnx.d, fndlal wdY%s; j fujeks ld,.=Ksl moaO;s
ks;r we;s fõ'  tu ld,.=K moaO;s m%Odk jYfhka wjia:d ;=klg j¾.SlrKh l< yels
h'

1' my< jdhq f.da,fha le,öï fyj;a wvq mSvk m%foaYhka
(low level atmospheric disturbances or low pressure area)

2' mSvk wjmd;hka (depressions)

3' iq<s iq<x$jd iq<s (cyclones)

N+f.da,Sh msysàu" wêl ixjyk l%shdj,sh" WIaK;ajh" fldßfhda,sia n,h hkdoS
fN!;sl lreKq ksid mDÓúfha hï ia:dkhl mSvkh ta wjg m%foaYj,g jvd wvq úh yels
h'  túg wvq mSvk ia:dkhg ta wjg m%foaYj,ska iq<x Odrd yud ths'  fufia weoS tk iq<x
Odrd fkdlvjd tl ;ek /ia ù ;sìh fkdyels neúka fldgila isria w;g úia:dmkh
fõ'  fï ksid wvq mSvk m%foaYh ;jÿrg;a j¾Okh ù mSvk wjmd;hla njg m;a fõ'
iuyr wjia:dj, oS fuh jd iq<s fyj;a iq<s iq<x ;;ajh olajd j¾Okhla we;s lrhs'
fuu iq<s iq<x f,dalfha úúO m%foaYj, oS úúO kïj,ska y÷kajhs'

ld,.=K moaO;s wjia:d 3la hgf;a j¾.SlrKh lrkafka ta yd iïnkaO iq<f`.a
fõ.h wkqjhs'  f,dalfha tla tla rgj, oS wod< iq<f`.a fõ.h tlsfklg fjkia w.hka
.kS'

j.=j 2'3 # bkaoSh id.rh wjg m%foaYj, Ndú;  jk ld,.=K moaO;s j¾.SlrKh

moaO;s kduh iq<f`.a fõ.h (kmph) úfYaIs; ,laIK

wvq mSvk m%foaY < 27 iEu osYdjlska u iq<x yuhs'
(low pressure)

mSvk wjmd; 28 -  60 moaO;sh ;=< —wei˜ (eye) iEoS ke;'
(depressions) .s.sreï iys; jeis we;s fõ'

iq<s l=Kdgq 61 - 114 iq<s iq<`.lg wdfõKsl iq<x
(tropical storms) ixirKh fmkajhs'  tfy;a —wei˜

iEoS ke;'

iq<s iq<x$ghs*Qka$ > 115 oeä iq<x iu`. .s.sreï iys; jeis
yßflaka (cyclone/ we;s fõ'  o¾YSh f,i —wei˜ iEoS
typhoon / hurricane) we;'

—wei˜ -  iq<s iq<Õl uOHfha olakg we;s uo iq<x iys; meyenr ld,.=Khla olajk
m%foaYh'
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ld,.=Ksl moaO;shla iq<s iq<x wjia:djla olajd j¾Okh ùug uQ,sl wjYH;d lsysmhla
iemsßh hq;= h'

1' id.r WIaK;ajh 270C g jvd jeä úh hq;=  h'
2' isria osYdfõ úúO uÜgï w;r iq<f`.a fõ.h yd osYdj fjkia ùu  (shear zone)

b;d wvq úh hq;= h'  ^fcÜ m%jdyh jeks iq<x Odrd by< wyfia fkd;sìh hq;=hs'&
3' fldßfhda,sia n,h ^wml%uK n,h& Y=kHhg wdikak fkdúh hq;= h'  ^tneúka"
   ksrlaIh wi, iq<s iq<x yg .ekSula isÿ fkdfõ'&

fldßfhda,sia n,h

jd;h yd id.rh o we;=¿ j mDÒú mDIaGh u; ksoyfia p,kh jk ́ kE u jia;=jla
flf¾ mDÒúfha N%uKh ksid we;s jk n,h wml%uK n,h f,i ye|skafõ'  tu n,h ksid
tlS N%uKh jk jia;=fõ osYdj fjkia ùulg ,la fõ'  W;=re w¾O f.da,fha oS tu osYdj
ol=Kg yeÍu;a ol=Kq w¾O f.da,fha oS jug yeÍu;a isÿ fõ'

fnx.d, fndlal wdY%s; j Tlaf;dan¾ isg ckjdß olajd ld,h ;=< fulS ld,.=K
moaO;s úáka úg we;s úh yels w;r tlS moaO;s iq<s iq<x wjia:djla olajd j¾Okh ùug
jeäu m%jK;djla we;af;a fkdjeïn¾ ui ueo isg foieïn¾ w. olajd fõ'  fnx.d,
fndlal wdY%s; m%foaYh iq<s iq<x ckkh jk m%foaYhla jqj o" tajd Y%S ,xldj yryd yud
hdug we;s m%jK;dj idfmalaI j wvq h'  ld,.=K jd¾;d wkqj miq .sh jir 100 ;=< oS
Y%S ,xldj yryd iq<s iq<x yud f.dia we;af;a 16 j;djla muK jk w;r thska wjia:d
10lau isÿ ù we;af;a foieïn¾ udifha oS h'

jd iq<s jeis

jdhq f.da,fha we;s jk mSvk wjmd;hka fya;=fjka jdiq<s jeis we;s fõ'  fuys oS ;o
iq<x we;s ùu" fkdlvjd osk 2 la" 3 la weo yef,k j¾Idj úfYaI ,laIK fõ'  fuu jeis
we;s ùug jeämqr m%jK;djla we;af;a foieïn¾ udifha h'  fuu jeis u.ska Ydlj,g yd
i;=kag mSvdldÍ njla we;s lrhs'

Y%S ,xldfõ j¾Idm;k rgdj yd j.d lkak

by; úia;r l< tlsfklg fjkia jQ j¾Idm;k hdka;%K folla tl;= ù Y%S ,xldfõ
—h,˜ iy —uy˜ kñka jQ m%Odk j.d lkak fol ks¾udKh ù we;'

h, lkakh

ud¾;= isg wf.daia;= olajd jk ld, iSudj h, lkakh f,i y÷kajk w;r Bg
odhl;ajh fok jeis hdka;%K jkafka m<uq wka;¾ fudaiu yd ksß; os. fudaiuhs'  flfia
jqj o" ksß; os. fudaiï jeis úh<s l,dmfha iy w;rueos l,dmfha fndfyda m%foaYj,
n,fkdmj;ajk fyhska tlS m%foaYj, h, lkakh ud¾;= ueo isg uehs ui fojk i;sh
f;la iSud fõ'  tu m%foaYj,g h, lkakfha jeä u j¾Idm;khla ,efnkafka wfm%a,a
udifha oS jk w;r f;;a l,dmfha oS h, lkakfha jeä u j¾Idm;khla ,efnkafka uehs
iy cQks udij, oS h'  Bg fya;= jkafka f;;a l,dmh ;=< ksß; os. fudaiï jeis b;d il%sh
f,i n, meje;aùuhs'

ud¾;= ui ueo oS wdrïN jk m<uq wka;¾ fudaiï jeis iu. osjhsfka fndfyda
m%foaYj, fuu j.d lkakh werfò'  úh<s l,dmfha oS m<uq wka;¾ fudaiï jeis" uehs ui
fojk i;sfha wjika ùu;a iu. ÿ¾j, jk neúka" h, lkakfha b;sß ld,h fndfyda úg
j¾Idfjka f;dr fõ'  tneúka lkakh uq, oS ia:dmkh l< fnda. ;jÿrg;a lafIa;%fha mj;S
kï w;sf¾l c, iïmdokh lsÍug isÿ fõ'  f;;a l,dmfha oS o m<uq wka;¾ fudaiï jeis"
uehs ui fojk i;sh wjika ùu;a iu`. ÿ¾j, jqj o" tu udih wjika ùug m%:u ksß;os.
fudaiï jeis wdrïN jk neúka cQ,s w. fyda wf.daia;= uq,a i;sh olajd u tu l,dmfha oS
h, lkakh mqrd u fndfyda úg m%udKj;a j¾Idjla ,efí'
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w;rueos l,dmfha ;;a;ajh ;rula ixlS¾K h'  fuu lkakfha wdrïNl jeis ,nd
fok m<uq wka;¾ fudaiï jeiai uq`M l,dmh ;=< u taldldÍ fkdfõ'  w;rueos l,dmfha
my;rg m%foaYj,g wh;a jhU m<df;a m%foaYj, msysá ia:dkj,g fuu jeis i;=gqodhl
;;a;ajhlska ,efí'  tfy;a w;rueos l,dmfha W!j yd ol=Kq m<d;aj,g wh;a ia:dkj,g
fuu jeis t;rï n,fkdmj;ajhs'  tfia u" h, lkakfha fojk Nd.h i|yd jeis ,nd
fok ksß;os. fudaiï jeis o n,mj;ajkqfha w;rueos l,dmfha jhU m<d;g wh;a iSñ;
m%foaYhlg muKs ^l=reKE., osia;%slalfha fldgila&' b;sß iEu m%foaYhlgu mdfya ksß;
os. fudaiï jeis n,fkdmj;ajhs'  fï ksidu h, lkakh w;rueos l,dmfha fndfyda
ia:dkj, oS b;d flá ld,hlg iSud jk w;r iuyr j¾Ij, h, jeis fkd,efnk
wjia:d o we;'  iuia;hla f,i h, lkakfha jeisj, ld,Sk úp,H;dj uy lkakhg jvd
idfmalaI j jeä jk w;r fï ksid u h, lkakfha j.djka úfYaIfhka úh<s l,dmfha
oS c, W!k;djhg ,la ùug we;s wjodku jeä h'  fulS j.d lkakh mqrdKfha oS —wl,˜
f,i ye|ska jQ njg f;daks., fi,a ,smsh idlaIs orhs'  tu jpkh miqj —h,˜ f,i
Ndú;hg meñK we;s neõ úoaj;=kaf.a u;hhs'

uy lkakh

fojk wka;¾ fudaiu iy BYdk os. fudaiu n,mj;ajk Tlaf;dan¾ isg fmnrjdß
olajd ld, iSudj" uy lkakh f,i ye|skafõ'  tu ld, iSudj ;=< Tlaf;dan¾ iy
fkdjeïn¾ hk udi fol ;=< oS b;d wêl j¾Idm;khla osjhsk mqrd u n,mj;ajhs'  Bg
m%Odk fya;=j jkafka fojk wka;¾ fudaiï jeis n,mj;ajk iufha wka;¾ ksj¾;k
wNsidÍ l,dmfha l%shdldÍ;ajh wêl ùu ksid my< jdhq f.da,fha le,öï yd wjmd;uh
;;a;ajhka we;s ù uq`M osjhskg u jeis iys; ld,.=Khla n,meje;aùuhs'

Tlaf;dan¾ udifha oS ,efnk fojk wka;¾ fudaiï jeis iu. wdrïN jk fuu j.d
lkakh bka miq wdrïN jk BYdk os. fudaiï jeis iu. bosßhg hhs'  fojk wka;¾
fudaiï jeis idudkHfhka osjhsk mqrd u il%sh j n,mj;ajk fyhska uy lkakfha uq,a
Nd.h fndfyda úg .eg¨j,ska f;dr fõ'  tfy;a BYdk os. fudaiï jeis uq`M osjhsk mqrd
u n,fkdmj;ajk neúka yd wêl ld,Sk úp,H;djlska hqla; neúka iuyr j¾Ij, W;=re
ueo m<d;" ol=Kq m<d; iy W!j m<df;a uy lkakfha fojk Nd.fha .eg¨uh ;;ajhka
we;s úh yels h'  flfia jqj o" BYdk os. fudaiu ÿ¾j, ;;a;ajhka hgf;a jqj o jeis ,nd
fok kef`.kysr m<d; yd W!j fj,a,iai m%foaYh ;=< idudkHfhka uy lkakh b;d
id¾:l j.d lkakhla jk w;r" th n,mj;akd ld,h Tlaf;dan¾ isg fmnrjdß olajd
udi myl muK fõ'  fï ksid u" tlS m%foaYj, Wia ìï mjd ,sheos njg m;a lr ù j.dj
i|yd fhdodf.k wdydr iqrlaIs;;dj we;s lr .ekSug f.dùka fm<ö we;'

iema;eïn¾ ld,h
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fuf,i b;d wêl j¾Idm;khla iys; ld, iSud folla ;sîu jif¾ udisl
j¾Idm;kfha jHdma;sh olajk cd, m%ia;drhl b;d meyeos,s j ksÍlaIKh l< yels h'  fï
ksid Y%S ,xldfõ udisl j¾Idm;k jHdma;sh oaú - YS¾Idldr (bi-modal) yevhla .kS hehs
ie,fla'  tfy;a fuu rgdj meyeos,s j ksÍlaIKh l< yelafla úh<s l,dmfha oS jk w;r
w;rueos l,dmfha Bg ;rula wvqfjka o" f;;a l,dmfha oS Bg;a ÿ¾j,j o ksÍlaIKh l<
yels h'  fï fya;=j ksidu h, iy uy lkakfha os. tla tla foaY.=Ksl l,dmh wkqj
fjkia fõ'

m%ia;drh 2'3( tla tla foaY.=Ksl l,dm ;=< udisl j¾Idm;k jHdma;sh

j¾Idm;kh fnda. j.djg olajk n,mEu

j¾Idm;kh u.ska Ydl j¾Okhg wjYH c,h ,efí' tfuka u jeä j¾Idm;kh
ksid my; oelafjk wys;lr n,mEï we;s fõ'

� wyi j<dl=¿j,ska jeiSu fya;=fjka iQ¾hdf,dalh wvq ùu ksid Ydl j¾Okh
wvq fõ'

� Ydl weo jefÜ'

� mrd. yd mqIam yef,a'

� M, l=Kq fõ'

� c, .e,Sï ksid Ydl ñh hhs'

� m;% bÍ hdu ksid m%NdixYaf,aIKh wvq fõ'

wdf,dalh

Ydl j¾Okh flfrys wdf,dalh úfYaIfhka u n,mdhs' lDIsl¾uhg wod< j wdf,dalh
m%Odk idOl 3 lg fnosh yels h' tkï"

1' wdf,dal ;Sj%;dj
2' wdf,dal .=Kd;aulNdjh
3' wdf,dal ld, iSudj

wdf,dal ;Sj%;dj

wdf,dalfha wka;¾.; Yla;s m%udKh wdf,dal ;Sj%;dj fõ'  wdf,dal ;Sj%;dj j¾.
ógrhg fjdÜj,ska ukskq ,efí'  ojfia ta ta ld,iSudj, oS Ydlhg ,efnk wdf,dal
;Sj%;dj fjkia fõ'  ta fjkia jk wdf,dal ;Sj%;djg Ydl wkqj¾;kh ù we;'

wdf,dal ;Sj%;dj fnda. j.djg olajk n,mEu

� m%NdixYaf,aIKhg n,mEu

wdf,dal ;Sj%;dj jeä jk úg m%NdixYaf,aIK fõ.h jeä fõ'

tla tla fnda.j, Wmßu m%NdixYaf,aIK fõ.hg t<ôh yels wdf,dal ;Sj%;dj
fjkia neúka fnda. j.dfõ oS ta ta Ydlhg .e<fmk wdf,dal ;Sj%;djla ,nd oSug lghq;=
lsÍfuka jeä wiajekakla ,eìh yels h'
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� ñßia" jïngq" ù wdoS
fnda. jeä wdf,dal
;Sj%;djla m% sh lrk
fnd a. fõ'  fuu
fnd a.j,g jeä
wdf,dal ;Sj%;djla ,nd
o S f u k a
m % N d i x Y a f, a IKh
Wmßu fõ'

� weka;+ßhï" ´lsâ" fldams" fldfldajd" .ïñßia jeks fnda. wvq wdf,dal ;Sj%;djla
m%sh lrk Ydl i|yd WodyrK fõ'  tneúka fuu Ydl i|yd wvq wdf,dal ;Sj%;djla
iemhSfuka jeä wiajekakla ,nd .; yels h'

� j¾Kl ixYaf,aIKhg n,mEu

Ydlhl laf,dar*s,a j¾Klh ixYaf,aIKhg wdf,dal ;Sj%;djla wjYH fõ'  óg
wu;r j wekaf;dihkska  (Anthocyanin) j¾Klh ixYaf,aIKh ùu flfrys o wdf,dal
;Sj%;dj n,mdhs' iuyr Ydlj, wekaf;dihkSka ixYaf,aIKh wdf,dalh u.ska fl<ska u
W;af;ackh fõ'  iuyr Ydlj, m;% fl<ska u iQ¾hdf,dalhg ksrdjrKh jQ úg r;= meye
jk nj oelsh yels h'  Wod( fl%dagka" flda,shdia jeks Ydl m;%" ú,dâ wU f.äj,
wdf,dalh ,efnk me;a; r;= meye fõ'

� Yajikhg n,mEu

ysre t<sh fl<ska u Yajikhg n,fkdmdk kuqÿ wdf,dal ;Sj%;dj jeä jk úg
Yajik fõ.h o jeä úh yels h'  wdf,dalh jeä ùu;a iu. WIaK;ajfha jeä ùu Yajik
fõ.h jeä ùug fya;= fõ'

� W;aiafõokhg n,mEu

Ydl m;%j, mQáld újD; ùug wdf,dal ;Sj%;dj n,mdhs'  wdf,dalh fkdue;s úg
fndfyda Ydl m;%j, mQáld jeiS mj;sk w;r W;aiafõokh o kj;S'  wdf,dalfha ;Sj%;dj
jeä ùu iu. W;aiafõokh o jeä fõ'

� m%Ndj¾;S p,kj,g n,mEu

Ydl wdf,dalh foig keó j¾Okh ùu m%Ndj¾;S p,kh f,i y÷kajhs'  wdf,dal
;Sj%;dj jeä osYdjg lf|a w.%ia:h keó jefvhs'  óg wu;r j ù jeks Ydlj, m÷re oeóu
jeä ùu i|yd;a" fndfyda Ydlj, m;% lafIa;%M,h jeä ùu flfrys;a ixÑ; wdydr m%udKh
jeä ùu flfrys;a wdf,dal ;Sj%;dj n,mdhs'

wdf,dalfha .=Kd;aulNdjh

wdf,dalfha .=Kd;aulNdjh f,i y÷kajkafka oDYH wdf,dalfha ;rx. wdhdu ixhq;shhs'
tkï oDYH wdf,dalfha we;s úúO j¾Kj, n,mEuhs'  j¾Kdj,sfha we;s úúO j¾K Ydlfha
j¾Okhg n,mdhs'

ksoiqka ( r;= wdf,dalh - w;= fnoSug yd îc m%frdayKhg
wêl r;= wdf,dalh - w;= fnoSug yd îc m%frdayKh ÿ¾j, lsÍug
ks,aoï wdf,dalh - m¾j yd îcdOrfha osla ùu jeä lsÍug
fld< wdf,dalh - m;%j, ffi, j¾Okhg
ly wdf,dalh - m¾j osla ùug yd îc yg .ekSug
ks,a iy r;= wdf,dalh - m%Ndixf,aIKhg

wdf,dal ;Sj%;dj

m
%N
di

xY
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,
aI
K
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õ
.
h

wdf,dal ix;Dma; ,laIH

jeä wdf,dal ;Sj%;djla
m%sh lrk Ydl

fijK m%sh lrk
Ydl

        m%ia;drh 2'4(  m%NdixYaf,aIK fõ.h yd wdf,dal
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wdf,dalh ,efnk ld, iSudj

fuhska woyia lrkqfha hï Ydlhla oskla ;=< wdf,dalhg ksrdjrKh ù mj;sk osjd
os. ld, iSudjhs'  wjqreoafoa iuyr udij, oskhka ie,l+ úg osjd ld,h flá jk w;r
iuyr udij, oskhkays osjd ld,h os. h'  fuu os.= osk yd flá osk w;r ld, fjki
rgj,a wkqj fjkia fõ'  Y%S ,xldfõ os. u oskh yd flá u oskh w;r fjki úkdä 50
la muK fõ'

os. u oskh flá u oskh fjki

Y%S ,xldj cQks 21 foieïn¾ 21 úkdä 50
^meh 12'30& ^meh 11'40&

m%ldYj¾;s;dj (photoperiodism)

mqIamSlrKfha oS flá osjd yd os.= osjd wdf,dal ld, iSudfõ fjkig iuyr Ydl
m%;spdr olajhs'  fuh m%ldYj¾;s;dj f,i y÷kajhs'

wdf,dal ld,iSudjg olajk m%;spdrh wkqj Ydl m%Odk fldgia ;=klg fnosh
yelsh'

1' flá osjd Ydl

flá osk Ydlj, mqIamyg .ekSug flá osjd ld,hla fyda os.= rd;%S ld,hla
wjYH fõ'

2' os.= osjd Ydl

fïjdfha mqIam yg.ekSug os.= osjd ld,hla wjYH h'  tkï fuu Ydlj, mqIam
yg.ekSug ksYaÑ; wdf,dal meh .Kkg jvd jeä meh .Kkla iys; os.= osjd
ld,hla wjYH fõ'

3' WodiSk Ydl

fïjdfha mqIam yg.ekSug osjd ld,fha os. fyda rd;%s ld,fha os. n,fkdmdhs'
wjqreoafoa ´kEu ld,hl fuu Ydlj, mqIam yg.kshs'

j.=j 2'4 # flá osk Ydl" os.= osk Ydl yd osjd WodiSk Ydl ioyd ksoiqka

flá osjd Ydl os.= osjd Ydl osjd WodiSk Ydl

1' merKs ù m%fNao 1' t~re 1' oshqKq ù m%fNao

fmdä ù A 8 2' îÜ 2' fmd,a
PTB 16 3' lerÜ 3' f;a

2' fldams 4' i,do 4' ñßia
3' ÿïfld< 5' rdnq 5' lõms
4' iafg%dafnß 6' w¾;dm,a 6' uqx
5' fidahd fndaxÑ 7' ksú;s 7' fndaxÑ
6' foaYSh oU, 8' iSks îÜ 8' lrú,
7' rg lcq 9' Ækq 9' msms[a[d
8' W÷ 10' uhsiQ¾ mßmamq 10' jegfld`M
9' f;dar mßmamq

10' ;,

m%ldYj¾;s;djfha ldhsl úoHd;aul moku

Ydlj, m%ldYj¾;s;dj we;s ùug n,mdkqfha Ydlh ;=< mj;sk ;o ks,a meye;s"
fm%daàkj,ska iEÿKq mhsgfl%daï keue;s ridhksl øjHhhs'
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os.= osjd  Ydlj, mqIam yg.ekSu wE; r;= wjfYdaIKh lrk mhsgfl%daï u.ska W;af;ackh
fõ'  os.= osjd ld,hla mj;sk úg r;= wdf,dalh wjfYdaIKh lrk mhsgfl%daï ^r;=
wdf,dalh wjfYdaIKh lr& wE; r;= wdf,dalh wjfYdaIKh lrk mhsgfl%daï njg m;a
fõ'  tu.ska os.= osjd Ydlj, mqIam yg.ekSu W;af;ackh fõ'

flá osjd Ydlj, mqIam yg.ekSu W;af;ackh lrkqfha r;= wdf,dalh wjfYdaIKh
lrk mhsgfl%daï u.sks'  rd;%S ld,fha oS  wE; r;= wdf,dalh wjfYdaIKh lrk mhsgfl%daï
wE; r;= wdf,dalh wjfYdaIKh lr r;= wdf,dalh wjfYdaIKh lrk mhsgfl%daï njg m;a
fõ'  fuh b;d fiñka isÿ jk m%;sl%shdjla ksid thg os.= rd;%shla wjYH fõ'  tksid flá
osjd Ydlj, u,a msmSu W;af;ackh lsÍug wjYH mhsgfl%daï ksmoùug os.= rd;%s ld, mj;sk
ld, iSudjla wjYH fõ'

Ydlj, mqIamSlrKh W;af;ackh i|yd *af,daßðka kue;s fydafudakh wjYH fõ'
by; ;;a;aj hgf;a *af,daßðka ixiaf,aIKh ù mqIamSlrKh W;af;ackh fõ'

m%ldYj¾;S Ydlj, mqIam yg .ekSug wdf,dal iSudj n,mdk ksid" mqIam yg.ekSu
lD;%su j W;af;ackh l< yels h'  fuh m%ldYj¾;sl fm%arKh kñka y÷kajhs'

iuyr w¾;dm,a m%fNaoj,g wdlkao uQ,drïN ùu i|yd m%ldYj¾;S;dj n,mdhs'  fuys
oS osjd os. meh 10 olajd wvq jQ úg wdlkao we;s jk nj fidhd f.k we;'

iq<`. fnda. j.djg n,mdk wdldrh

iq<fÕa ys;lr n,mEï

1' ksYap, jdhq f.da,hla mj;sk ia:dkhlg idfmalaI j uo iq<Õla mj;sk
ia:dkh m%NdixYaf,aIK fõ.h jeä ù wiajekak jeä fõ'  fuhg fya;=
jkafka iq<Õ u.ska m;% jgd jeä idkaøKhlska mj;sk O

2
 fõ.fhka bj;a

lrñka wjYH m%udKhg CO
2
 <Õd lr oSuhs'

2' uo iq<Õ iuyr fnda.j, mrd.kh i|yd odhl fõ'
3' Y%S ,xldfõ fnda. j.dfõ oS jeo.;a u idOlh jk fudaiï jeis we;s lsÍu

flfrys iq<Õ odhl fõ'
4' iuyr rgj, iq<x fuda,a bos lr iq<fÕa n,h N+ .; c,h wdfrdayKh lsÍu

i|yd Ndú; lrhs'
5' idïm%odhsl OdkH fnda. j.dfõ oS OdkHj,ska ieye,a¨ wmøjH bj;a lsÍu

i|yd iq<Õ Ndú; lrhs'

wys;lr n,mEï

iq<fÕa fõ.h 8 km/h g jvd jeä jk úg fnda.j,g ydks we;s fõ'  iq<Õ my;
i|yka wys;lr n,mEï we;s lrhs'
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1' jdIamSlrK W;aiafõokh

iq<x we;s úg fnda.j, W;aiafõok fõ.h yd mi u;=msáka c,h jdIamSlrKh
jeä fõ' tksid fnda.j, c, iïmdok lghq;= isÿ lrk úg iq<`. ie,lsh
hq;= idOlhla fõ'

2' OdkH fnda. weo jeàu

wêl iq<`. u.ska OdkH fnda. weo jeàu isÿ jk ksid Ydlj, j¾Okh wvq ù
wiajekak wvq fõ'  lr,a yg .;a OdkH Ydl weo jeàfuka wiajkq fk<Su
wmyiq fõ'

3' m%NdixYaf,aIK fldgiaj,g ydks ùu

wêl iq<x ksid Ydl m;% bÍ hdfuka m%NdixYaf,aIK mDIaGh wvq ù wiajekak
wvq fõ' Wod(  wêl iq<x iys; m%foaYj, flfi,a j.dj, fuu ;;a;ajh
oelsh yels h'

4' m<sfndaO yd frda. me;sÍu

wêl iq<`. u.ska Ydlj,g hdka;%sl ydks isÿ fõ'  tu ;=jd,j,ska frda. îc
Ydl ;=<g we;=`M ùu myiq fõ'  m<sfndaO jHdma;shg o iq<`. wdOdr fõ'

5' fnda. Ydlj, <má M, yd u,a ye,S hdu

wêl iq<`. u.ska fnda. Ydlj, u,a yd M, ye,S hdu ksid wiajekak wvq fõ'
6' wêl iq<x we;s úg úisß c, iïmdok l%u Ndú; lsÍu" lDIs ridhk øjH fhoSu

wmyiq fõ'

WIaK;ajh

WIaK;ajh fnda. ksIamdokh flfrys n,mdk jeo.;a idOlhls'  f,dalfha úúO
m%foaYj, WIaK;ajh úúO fõ'  rgl jqj o ffoksl WIaK;ajh ia:dkfhka ia:dkhg
fjkia fõ'

úúO m%foaYj, WIaK;ajh fjkiaùug fya;=

� WÉp;ajh

iulfha isg hï ksYaÑ; ÿrlska msysá rgl jqj o WÉp;ajh by< hk úg mßir
WIaK;ajh wvq fõ'  idudkHfhka WÉp;ajh 1000m la by< hk úg mßir
WIaK;ajh 6.40C lska my< niS'  fuh m;k iS>%;dj f,i ye|skafõ'  tksid
fld<U" hdmkh" yïnkaf;dg" jjqkshdj" ;%sl=Kdu,h jeks WÉp;ajfhka wvq
m%foaYhl mßir WIaK;ajhg jvd kqjrt<sh jeks by< WÉp;ajhla mj;sk
m%foaYj, mßir WIaK;ajh wvq fõ'

� N+f.da,Sh msysàu

N+f.da,Sh msysàu wkqj mßir WIaK;ajh fjkia fõ'  N+ñfha wjmd; msysgd
we;súg tu ia:dkj, mßir WIaK;ajh wvq fõ'  Wod (  yegka idkqj

� jDlaI,;d .ykh

wêl f,i jDlaI,;d mj;sk mßirhl tu Ydlj,ska W;aiafõokh yryd
mßirhg c, jdIam tl;= jk ksid mßirh isis,a jk w;r tu ksid u
mßirfha WIaK;ajh wvq fõ'  tfia u jdhq f.da,fha WIaK;ajh jeä ùug fya;=
ldrl jk CO

2
 jdhqj o wjfYdaIKh lrk neúka jdhq f.da,Sh WIaK;ajh wvq

ùug jDlaI,;d fya;= fõ'

� ñksidf.a l%shd

úúO ñksia l%shd yd kQ;k ;dlaIKh ksid mßir WIaK;ajh by< hhs'
Wod ( kd.ÍlrKh



53

� wNHka;r c,dYj, msysàu

úYd, c,dY u.ska we;s lrk iajdrlaIl l%shdj (Heat Island Effect) ksid ta
wi, WIaK;ajh wvq ùu isÿ fõ'  ta wkqj ffoksl WIaK;aj úp,kh ̂ ffoksl
Wmßu yd wju WIaK;aj w;r mrdih& rg ueog jvd uqyqÿnv m%foaYj, wvq h'

� j¾Idm;k jHdma;sh

r;a jQ mDÓú mDIaGh u; jefgk jeis c,fhka tys ;dmh fndfyda ÿrg
wjfYdaIKh lr .kakd neúka j¾Idm;k jHdma;sh jeä m%foaYj, WIaK;ajh
;rula ÿrg wvq fõ'  Y%S ,xldfõ f;;a l,dmfha WIaK;ajh ;rula wvq jkqfha
tneúks'

WIaK;ajh fnda. j.dj flfrys n,mdk wkaou

1' îc m%frdayKhg

WIaK;ajh îc m%frdayKhg w;HjYH idOlhls'  c,h yd Tlaiscka  m%udKj;a ;rï
,enqK o m%Yia; WIaK;ajhla fkd,enqfKd;a îc m%frdayKh isÿ fkdfõ'  ;jo
iuyr îc iqma; wjÈfha mj;sk úg tu iqma;;dj lD;%su j ke;s lr îc m%frdayKh
W;af;ackh lsÍug WIaK;ajh Wmfhda.S lr .; yels h'

2' m%NdixYaf,aIKhg n,mEu

mßir WIaK;ajh jeä ùu iu`. Ydlj,
ldhsl l%shdj, fõ.h o jeä fõ'  Ydlj,
isÿ jk m%NdixYaf,aIKhg WIaK;ajh
n,mEï we;s lrhs'   50C g wvq yd 550C g
jeä WIaK;ajj, oS fndfyda ksj¾;k
fnda.j, m%NdixYaf,aIKh weK ysà' 35-

400C WIaK;aj mrdihl oS m%NdixYaf,aIKh
fõ.fhka isÿ fõ' ta wkqj  C

3
 Ydl i|yd

150- 250C  WIaK;ajh o" C
4
  Ydl i|yd

300-400C w;r WI aK; ajh o
m%NdixYaf,aIKhg wjYH m%Yia; WIaK;aj fõ'

3' Yajikh flfrys n,mEu

Ydl ffi,hka ys isÿ jk ffi,Sh Yajikh o tkaihsóh l%shdj,shls'  tksid
WIaK;ajh jeä jk úg l%ufhka Yajik fõ.h jeä fõ'  hï m%Yia; WIaK;ajhlska
miq Yajik fõ.h wvq fõ'

4' j¾Kl ixYaf,aIKhg n,mEu

lerÜ m%fNaohkays ;eô,s j¾Khg fya;=jk lefrdáfkdhsâ (carotinoid) j¾Kl
ixYaf,aIKh id¾:l ùu i|yd wvq rd;%s WIaK;ajhla wjYH nj wOHhkh lr we;'

5' fydafudak l%shdldÍ;ajh flfrys n,mEu

Ydlhl mqIamSlrKh" M, yg.ekSu" o~q len,sj,ska uq,a weoao ùu jeks fndfyda
l%shdj,s fydafudak u.ska W;af;ackh fõ' WIaK;ajh jeä jk úg fydafudak
l%shdldÍ;ajh jeä fõ'

6' mqIamSlrKhg n,mEu

m%ldYj¾;s;dj olajk Ydlj, mqIam yg.ekSug ksYaÑ; wdf,dal ld, iSudjla  wjYH
fõ'  kuq;a tu ld, iSudj WIaK;ajh wkqj fjkia fõ'  iuyr Ydlj, mqIam
yg.ekSug WIaK;ajh W;af;aclhla f,i l%shd lrhs'  úfYaIfhka u ksj¾;k
l,dmSh m%foaYj, j.d lrk iuyr Ydlj, mqIam yg.ekSug wvq WIaK;ajh WmldÍ

m%ia;drh 2'5( m%NdixYaf,aIK fõ.h yd

WIaK;ajh w;r iïnkaO;dj
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fõ' f.dajd" lerÜ" îÜ jeks Ydlj, mqIam yg .ekSug wvq WIaK;ajhla wjYH fõ'
WodyrKhla f,i ;lald,s Ydlj, M, yg.ekSug rd;%S WIaK;ajh 15-170C úh hq;=
h'

Wvrg m%foaYj, mßir WIaK;ajh wvq jqj o f.dajd" lerÜ" îÜ jeks Ydlj, mqIam
ygfkd.kS'  tu Ydlj, mqIam yg.ekSu W;af;ackh lsÍug tu îc fyda îc me< wvq
WIaK;ajhg (00-100C) Ndckh lrkq ,efí'  tu.ska tu Ydlj, mqIam yg.ekSu
W;af;ackh fõ'  fuh jika;SlrKh f,i y÷kajhs'  fnda. j¾.h wkqj jika;SlrK
WIaK;ajh fjkia fõ'  ;j;a iuyr Ydlj, mqIamSlrKhg by< WIaK;ajhla ;sîu
o m%Yakhla fkdjkq we;'  WodyrKhla f,i nv bß`.=j, 280C jqj o mqIamSlrKh isÿ
fõ'

oaú jd¾Isl Ydlj, mqIam yg .ekSu flfrys mßir WIaK;ajh jl% f,i n,mdhs'
fuu Ydlj, m<uq jif¾ j¾Ol j¾Okh o fojk jif¾ m%ckl j¾Okh o we;s fõ'
kuq;a m%ckl j¾Okh we;s ùug l,ska hï YS; R;=jla wjYH fõ'  tkï ;rul wvq
WIaK;ajhla wjYH fõ'  fuh tu Ydlj, m%fõKsl ,laIKhls' Wod( Ys; ld, ;sß`.=

7' wdlkao uQ,drïN ùu i|yd

w¾;dm,a jeks Ydlj, wdlkao uQ,drïN ùu i|yd osjd WIaK;ajh jeä úh hq;= w;r
rd;%S WIaK;ajh wvq úh hq;= h'  osjd WIaK;ajh jeä jk úg m%NdixYaf,aIKh jeä
ù wdydr ksIamdokh jeä fõ'  rd;%S WIaK;ajh wvq úg Yajik fõ.h wvq ùfuka
ksmojk ,o wdydr ydhkh ùu wvq fõ'  tksid tu wdydr ixÑ; ùu ksid wdlkao
uQ,drïNh isÿ fõ'  jeä WIaK;ajhl oS l|$uq,a wkqmd;h jeä jk w;r wvq WIaK;ajfha
oS wvq fõ'   Wod ( w¾;dm,aj, wdlkao we;s ùu i|yd rd;%s WIaK;ajh 100-150C yd osjd
ld,fha 270C l WIaK;ajhla ;sìh hq;= h'

osjd - rd;%s WIaK;aj fjki 80C g jvd jeä úh hq;= h'  fuu fya;=j ksid hdmkh
jeks úh<s m%foaYj, fkdjeïn¾ ueo fyda foieïn¾ udij, oS muKla w¾;dm,a j.dj
isÿ lrk w;r kqjt<sfha jir mqrd u w¾;dm,a j.dj isÿ l< yels h'

óg wu;r j my; i|yka l%shdj,s flfrys o WIaK;ajh n,mEï we;s lrhs'
� Ydlj,g c,h yd fmdaIl wjfYdaIKhg
� Ydlj, øjH mßjykhg yd ffi, úNdckhg
� Ydlj, W;aiafõokhg
� mfia úfhdacl laIqø Ôùkaf.a l%shdldÍ;ajhg

8' fnda. j¾Okh i|yd wvq WIaK;ajfha n,mEu

wvq WIaK;ajh ksid fnda.hg isis,a ydks we;s lrhs'  fuys oS Ydlh ;=< whsia leg
iEoSu ksid Ydl mglj,g ydks isÿ fõ'  tfia u wvq WIaK;ajhla we;s úg jd;fha
c, jdIam wvq ;;a;ajhla we;s ùu ksid jd;h c, jdIamj,ska ix;Dma; ù WoEik
;=Idr we;s fõ'  tu ;=Idr u;g ysre lsrK m;s; jQ úg W;a;, ldphla fuka l%shd lr
ysre lsrK kdNs.; lrhs'  túg m;% ms<siaiS .sh wdldrhla fmkajhs'

9' fnda. j¾Okhg jeä WIaK;ajfha n,mEu

fnda.j, j¾Okhg wjYH m%udKhg jvd wêl f,i mßir WIaK;ajh jeä jqjfyd;a
Ydlj, W;aiafõok fõ.h wêl ù c, Ndú;h wêl fõ'  tfia u ;K ìïj, yd
jkdka;rj, ,eõ.sKs yg.ekSu o isÿ fõ'  ;jo Ydlj, mqIam yd mrd. úh<S hdu isÿ
fõ' wêl WIaK;ajfha oS m;% ms<siaiSu isÿ fõ'
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idfmalaI wd¾ø;dj fnda. j.djg n,mdk wdldrh

ys;lr n,mEï

� idfm al aI wd¾ø;dj m %Yi a;
uÜgul we;s úg fnd a.j,
W;aiafõok l%shdj,sh m%Yia;
uÜgul mj;ajd .; yels h'  jdhq
f.da,fha wd¾ø;dj wvq jk úg
W;aiafõok fõ.h jeä fõ'
tkï" idfmalaI wd¾ø;dj yd
W;ai afõokh w;r we; af; a
m%;sf,dau in|;djls'

� by< idfmalaI wd¾ø;djla mj;sk úg o~q lene,s uq,a weoao ùu myiq fõ'

� idfmalaI wd¾ø;dj jeä jk úg l,xlfha .%dyS ld,h jeä fõ'

� weka;+ßhï" ́ lsâ jeks Ydlj, uf,ys .=Kd;aulNdjh jeä ùug jeä idfmalaI
wd¾ø;dj jeo.;a fõ'

� m;%j, mQáld újD; ùug idfmalaI wd¾ø;dj n,mdhs'  mQáld újD; ù we;s úg
m%Ndixiaf,aIK l%shdj,sh uekúka isÿ fõ'

wys;lr n,mEï

idfmalaI wd¾ø;dj jeä ùfuka

�  Ydl frda. wdidok jeä fõ'  Wod(  f;a" ìì,s frda.h

� ÿUqre me< lSvEjka" iqÿ ueiaika jeks m<sfndaO jHdma; fõ'

� iq<`.ska mrd.kh jk fnda.j, mrd. úisÍ hdug ndOd we;s fõ'

�  W;aiafõokh wvq fõ' fï ksid ,jK iys; c,h wjfYdaIKh wvq fõ'

� îc .nvd lsÍu wmyiq fõ'

jdIamSlrKh fnda. j.djg n,mdk wdldrh

wêl jdIamSlrKfha n,mEfuka iuyr úh<s l,dmSh m%foaYj, N+ñh ,jK ;;a;ajhg
m;a ùu isÿ fõ'

   2'3   lDIs ld,.=Ksl tallhla ie,iqï lsÍu

lDIsld¾ñl lghq;= myiq lr .ekSu i|yd wjYH jk ld,.=Ksl o;a; ,nd .ekSug
msysgqjd we;s ia:dkhla lDIs ld,.=Ksl uOHia:dkhla f,i ye|skafõ'

hï m%foaYhl ld,.=Ksl ;;a;ajh tu m%foaYfha lDIsld¾ñl úNjh ;SrKh lsÍfï oS
i,ld n,kq ,nk m%Odk idOlhls'  tfia u hï m%foaYhl j.d lrk fnda.h" j.d l< hq;=
ld,h yd j.d moaO;sfha wdldrh ;SrKh lsÍug o ld,.=Ksl o;a; jeo.;a fõ'

fnda. j.djla weröug ie,iqï lsÍfï oS ld,.=K o;a; yd ta weiqßka m%ldY flfrk
wkdjels jeo.;a fõ'  tfia u wyia osfhka j.d lrk fnda. i|yd fuka u jdß c,fhka
j.d lrk fnda. i|yd o fuu oekqu w;HjYH h'  fnda.hl jdß c, wjYH;dj .Kkh
lsÍu" j.d lghq;=" fmdfydr iy wfkl=;a lDIs ridhk fhoSu" wiajkq fk<Su yd ,nd .;
yels wiajkq ms<sn| wkdjels iemhSu i|yd o fuu o;a; wjYH fõ'  fï ksid ld,.=K o;a;
ksjeros j ,nd .ekSu yd tajd ksjeros j ieliSu" WmlrK ixia:dmkh yd mdGdxl ,nd
.ekSu b;d jeo.;a h'

lDIs ld,.=K uOHia:dkhla msysgqùu

m%ia;drh 2'6( m%NdixYaf,aIK fõ.h yd idfmalaI

wd¾ø;dj w;r iïnkaO;dj

idfmalaI
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fï i|yd f;dard .kakd N+ñh m%foaYh ksfhdackh jkakla úh hq;= h'  tkï
m%foaYfha fmdÿfõ olakg ,efnk fN!;sl yd N+ úoHd;aul ,laIK f;dard .kakd
ia:dkfha o ;sìh hq;= h'  fuu ia:dkh wdikakfha fmdl=Kq yd c,dY fkdúh hq;= h'  c,
jykh i;=gqodhl jQ;a" iu;,d jQ;a ìï fldgila úh hq;= h'  ndysr ndOlj,ska f;dr úh
hq;= h'  idudkHfhka wjg ;sfnk .ia yd f.dvke.s,s wdoS ndOlj, isg tajdfha Wi
fuka y;r .=Khl ÿßka uOHia:dkh msysgqúh hq;= h'
tfia u fuu ia:dkhg myiqfjka <`.d úh yels ùu o
w;HjYH h'

by; wjYH;d iys; f;dard .;a N+ñh újD;
wjldYhla we;s (Open Space) ia:dkhla ùu jeo.;a h'
fuu N+ñ fldgi 50 « 50m l lafIa;%M,hla ;=< 10 «
10m  lafIa;%M,hlska hq;a N+ñhla ùu jvd iqÿiq h'

fuu ia:dkfha u;=msg iu;,d lr ;DK jeúh hq;=
w;r ks;r u tu ;DK lmd msßisÿ j ;nd .; hq;= h'
uOHia:dkhg i;=kag we;=`M úh fkdyels jk fia
wdrlaIs; lïì jegla ;sìh hq;= h'

j.=j 2'5# lDIs ld,.=K tallhll úúO ld,.=Ksl mrdñ;Ska uekSu i|ydj.=j 2'5# lDIs ld,.=K tallhll úúO ld,.=Ksl mrdñ;Ska uekSu i|ydj.=j 2'5# lDIs ld,.=K tallhll úúO ld,.=Ksl mrdñ;Ska uekSu i|ydj.=j 2'5# lDIs ld,.=K tallhll úúO ld,.=Ksl mrdñ;Ska uekSu i|ydj.=j 2'5# lDIs ld,.=K tallhll úúO ld,.=Ksl mrdñ;Ska uekSu i|yd

Ndú; lrk WmlrKNdú; lrk WmlrKNdú; lrk WmlrKNdú; lrk WmlrKNdú; lrk WmlrK

mrdñ;sh    WmlrKh

j¾Idm;kh ir, yd iajhxl%Sh j¾Idudk

jd;fha WIaK;ajh( idudkH WIaK;ajh

jd;fha Wmßu WIaK;ajh Wmßu WIaK;ajudkh

jd;fha wju WIaK;ajh wju WIaK;ajudkh ^Wmßu wju WIaK;ajudkh&

mdxY= WIaK;ajh mdxY= WIaK;ajudkh

oSma; iQ¾hdf,dal meh .Kk iQ¾h oSma;udkh

iQ¾hdf,dal ;Sj%;dj iQ¾h úlsrKudkh

idfmalaI wd¾ø;dj f;;a yd úh<s n,an WIaK;ajudkh$wd¾ø;dudkh

iq<f`.a osYdj iq<x osYd o¾Ylh

iq<f`.a fõ.h wks,udkh

jdIamSlrKh jdIamSlrK ;eáh

WmlrK ia:dmkh lsÍu

WmlrKh ia:dmkh lsÍfï oS tl WmlrKhlska wfkla WmlrKhg jk n,mEu
wju úh hq;= h'  tkï tl WmlrKhl fijKe,a, wfklla u;g jeàu isÿ fkdúh hq;=
h'

rEmh 2'18# lDIs ld,.=K tallhla

msysgqjk ia:dkh
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ir, j¾Idudkh ld,.=K tallh ;=< ia:dmkh lsÍu

rEm  igykg  wkqj fmdf<dj uÜgfï isg j¾Idudkfha by< odrhg Wi 300mm

jk fia ia:dmkh l< hq;= h'  fufia msysgqùfï oS rEmfha whqre j¾Idudkfha my< fldgi
fmdf<dj ;=< .s,aùug isÿ fõ ^157mm .eUqrg&'  úfYaIfhka iE¥ isfuka;s fyda fldkal%SÜ
fõosldjla ;=< fuh ia:dmkh lrhs' fï i|yd iu;,d ìula
f;dard .; hq;= w;r" f.dvke.s,s" Ydl jeks ndysr ndOlj,
Wi fuka y;r .=Khla wE;ska iú l< hq;= h'  j¾Idudkfhka
c,h ldkaÿ fõ oehs fidhd ne,sh hq;= w;r c,h /ia lrk
n÷fka ¥ú,s fyda fld< jeà we;akï tajd bj;a l< hq;= h'
ñkqï irdj o msßisÿ j ;nd.; hq;= h'

wks,udkh yd iq<x osYd o¾Ylh

lDIsld¾ñl lghq;= i|yd fmdf<dj uÜgfï isg óg¾
folla Wiska iq<f`.a fõ.h uekSu isÿ lrhs'  ta ksid wks,udkh
msysgqúh hq;af;a fmd<j uÜgfï isg óg¾ 2 la Wisks' mßirfha
iq<x ndOl f,i l%shd lrk foa fkd;sìh hq;= h'

jdIamSlrK ;eáh

jdIamSlrK ;eáh ia:dmkh lsÍfï oS ;eáh jgd jdhq ixirKh myiq lsÍu i|yd iy
fmd<j u; .eàu ksid isÿ úh yels ;eáh r;a ùu wvq lr .ekSu msKsi ,Sj,ska ;ekQ
wdOdrlhla u; 15 cm l Wiska ;eáh msysgqúh hq;= h'  i;=ka c,h îfuka je<elaùu i|yd
;eáh u; oe,la ;nkq ,efí'

jdIamSlrK ;eáh ld,.=K tallh ;=< ia:dmkh lsÍfï oS wdrlaIl jefgys isg óg¾
1'5 la we;=<;ska o" j¾Idudkfha isg óg¾ 5 la wE;ska o iú l< hq;= h'

rEmh 2'19# lDIs ld,.=K tallfha ie,eiaula

rEmh 2'20# ir, j¾Idudkh
ld,.=K tallh ;=< ia:dmkh
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jdhq f.da,Sh WIaK;ajudk iy f;;a yd úh<s n,an WIaK;ajudkh$wd¾ø;dudkh

ffoksl Wmßu yd wju WIaK;ajhka uekSu i|yd islaiaf.a Wmßu yd wju
WIaK;ajudkh fyda Wmßu WIaK;ajudkh yd wju WIaK;ajudkh fjk fjk u iú lr
we;s wegjqu o Ndú; l< yel'  idudkH WIaK;ajudkh" Wmßu yd wju WIaK;ajudk iy
f;;a iy úh<s n,an WIaK;ajudkh ,S mek,hl iú lrkq ,nhs'  bka miq fuu WmlrK
mek,h ta i|yd úfYaIs; j idod we;s iaàjkaika wdjrKh ;=< iú lrhs'

mdxY= WIaK;ajudk

mfiys WIaK;ajh uekSu i|yd fuu WIaK;ajudk Ndú; lrhs' fïjdfha os. n,anh
mi ;=<g we;=<;a jk fia mi u;=msg isg fikaáóg¾ 5" 10" 20" 30 iy 100 l .eUqßka
WIaK;ajudk lsysmhla fmd<j u; iú lrkq ,efí'  fuu mdxY= WIaK;ajudk weúof.k
hdfï oS fkdmEf.k f,i fjk u jeglska wdjrKh lr ;efí'

iQ¾h oSma;udkh

fuh 1'5m muK Wi fldkal%SÜ l=¨kla u; 30x30cm muK fõosldjla idod ta u;
;ekam;a lrkq ,efí'   fuu WmlrKh kef`.kysr ngysr osYd f¾Ldjg wkql+,j iú l<
hq;= h'

ld,.=K uOHia:dkhl o;a; ,nd .ekSu

ld,.=Ksl uOHia:dkhl o;a; ,nd .ekSfï iïu; fõ,dj jkqfha meh 8'30 yd meh
15'30 fõ'  j¾Idm;kh" Wmßu yd wju WIaK;ajudk mdGdxl" iQ¾h oSma; meh .Kk"
iq<f`.a fõ.h yd osYdj" ffoksl jdIamSlrKh hk o;a; meh 8'30 g ,nd .kS'  f;;a yd
úh<s n,an WIaK;ajudk mdGdxl yd mdxY= WIaK;ajudk mdGdxl ojig fojrla meh 8'30g
yd meh 15'30 oS ,nd .kS'

o;a; igyka lsÍu

osklg jrla muKla ,nd .kakd mrdñ;sl o;a; igyka lrkq ,nkafka fmr oskh
hgf;a h'

osklg fojrla muKla ,nd .kakd mrdñ;slj, mdGdxl igyka lrkq ,nkafka
o;a; ,nd .;a oskg bosßfhka Woh yd yji f,i h'

f;;a yd úh<s n,an WIaK;ajudk mdGdxl
mdxY= WIaK;ajudk mdGdxl

    2'4   foaY.=Ksl úm¾hdi

ñys;,h WKqiqï ùu ksid foaY.=Kfha we;s ù ;sfnk yd we;s jk fjkialï fmdÿfõ
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ye|skafjkafka foaY.=Ksl úm¾hdi (climate change) f,i h'  fï i|yd udkj l%shdldrlï
fuka u iajdNdúl j isÿ jk fjkialï o n,mdhs'  udkj l%shdldrlï ksid we;s ù ;sfnk
fjkialï fuys oS jvd wjOdkhg ,la j we;'

foaY.=K fjkia ùu ms<sno úúO wdh;k úiska w¾: olajd we;'

foaY.=K fjkia ùu ms<sn| wka;¾ rdcH uKav,fha a a a a (IPCC - Inter governmental Panel on

Climate Change)     w¾: oelaùu

idudkH foaY.=Kfha fyda tys fjkia ùfï os.= l,la mj;akd ̂ oYlhla fyda Bg jeä&
ie,lsh hq;= fjkialï foaY.=K fjkialï fõ'  iajdNdúl ix>glj, fyda N+ñ mßfNdackfha
ñksid úiska we;s lrk os.= ld,Sk fjkialï ksid fuu fjkia ùï we;súh yels h'

foaY.=K fjkia ùu je<elaùu i|yd jQ tlai;a cd;Skaf.a iïuq;s rduqfõ     (UNFCCC -

United Nations Framework Convention on Climate Change)     w¾: oelaùu

Rcq j fyda jl% j isÿ jk udkj l%shdldrlï u.ska jdhq f.da,fha ixhq;sfha we;s
lrk fjkialï fya;=fjka foaY.=Kfha we;s jk úm¾hdi foaY.=K fjkia ùï fõ'  ta"
iajdNdúl foaY.=Ksl úp,H;dj,g w;sf¾l jYfhks'

lsfhdafgda iïuq;sfha o Ndú; jkafka fuu w¾: oelaùu h'  kuq;a UNFCCC w¾:
oelaùug jvd IPCC wdh;kfha w¾: oelaùu jvd mq`M,a tlla fõ'

iajdNdúl yß;d.dr wdprKh     (natural green house effect)

iQ¾hdf,dalh jdhq f.da,h yryd .uka lr mDÓúhg m;kh ùfuka fmd<j u;=msg yd
jdhq f.da,h WKqiqï fõ' fmd<j u;g m;kh jk ;dmh u.ska wfOdarla; lsrK ksmofõ'
wfOdarla; lsrK mDÓú jdhq f.da,hg ksl=;a jk
w;r" bka fldgila jdhq f.da,fhka msg;g .uka
lrhs'  mDÓú jdhq f.da,fha mj;akd yß;d.dr jdhq
fuu wfOdarla; lsrK wjfYdaIKh lrk w;r" tajd
u.ska kej; ;dmh úfudapkh isÿ lrhs' tu.ska
mDÓúh WKqiqï fõ'  fuu l%shdj,sh yß;d.drhl
(green house) l%shdj,shg iudk ksid th yß;d.dr
wdprKh f,i ye|skafõ'

fuh iajdNdúl j isÿ jk l%shdj,shls'

tfia u mDÓúfhka msg jk ;dmfhka fldgila
wNHdjldYhg ksl=;a jk ksid mDÓúh wêl f,i
WKqiqï ùu o j<lS'  fuu l%shdj,sh u.ska mDÓúfha
WIaK;ajh lsishï uÜgul mj;ajd .kS'  th 140C la muK fõ'  tfy;a yß;d.dr wdprK
ixisoaêh fkdmej;S kï mDÓúfha idudkH WIaK;ajh -190C muK úh hq;= h'  mDÓú
WIaK;ajh mej;sh hq;= w.hg jvd 330C lska by< w.hl mj;skafka yß;d.dr wdprKh
ksid h'  fuh mDÓúh u;=msg Ôjfha meje;aug fhda.H ;;a;ajhls'

;ajrKh l< yß;d.dr wdprKh (enhanced green house effect)

yß;d.dr wdprKfha oS fmdf<dfjka msg jk wfOdarla; lsrKj,ska fldgila yß;d.dr
jdhq u.ska wjfYdaIKh lr kej; mDÓúhg msg lrhs'  ñksidf.a l%shdldrlï fya;= fldg

rEmh 2'21# yß;d.dr wdprKh

ir, rEm igyklska
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f.k yß;d.dr jdhq idkaøKh
by< hhs'  túg tfia wjfYdaIKh
lr kej; msg lrk ;dmh o jeä
fõ'  fuu ;dmh ksid mDÓúfha
WI aK;ajh o by< hh s '
ñys;,h$f.da,Sh WKqiqï ùu  (glo-

bal warming) fyj;a ;ajrKh l<
yß;d.dr wdprKh f,i
y÷kajkafka fuu ixisoaêhhs'

1850 yd 2001--2005 w;r
ld,fha oS isÿ ù we;s WIaK;aj jeä
ùu 0.760C la muK fõ'  fuu
;;a;ajh os.g u mej;=K fyd;a 2100 jir jk úg f,dalfha WIaK;ajh 1.8 - 5.80C w;r
m%udKhlska by< hd yels nj fmkajd oS we;'

yß;d.dr n,mEu

iQ¾h úlsrKh

iQ¾hhd úoHq;a pqïnl úlsrK u.ska ;dmh mDÓú jdhq f.da, moaO;shg imhk w;r"
mDÓú jdhq f.da,  moaO;sfhka o ;dmh úoHq;a pqïnl ;rx. f,i msg ù wNHjldYhg .uka

lrhs'  iQ¾hhdf.ka úoHq;a pqïnl úlsrK f,i
,efnk fuu Yla;sfhka jdhq f.da,Sh ixirKh
we;s jk w;r tu ixirKh ksid mDÓúh u;
ld,.=K ;;a;aj we;s fõ'

úoHq;a pqïnl j¾Kdj,sh ;=< oDYH wdf,dalh
fuka u jeo.;a pqïnl Yla;Ska jk .=jka úÿ,s
;rx." laIqø ;rx." wfOdarla; lsrK" mdrcïnq,
lsrK" tlaia lsrK yd .eud lsrK wvx.= fõ'
úlsrK kshuhkag wkqj" WIaK;ajh ksrfmalaI
Y=kHhg ^fl,aúka wxYl ìkaÿjg& jvd jeä
jia;= úlsrK msg lrhs'  tfia u fujeks
jia;=j,ska msg lrk lsrKj, ;rx. wdhduh

tu jia;=fõ ksrfmalaI WIaK;ajh iu`. m%;sf,dau iïnkaO;djla olajhs'  fuhska woyia
jkqfha WIaK;ajh jeä jia;= flá ;rx. wdhduhlska hq;= úoHq;a pqïnl ;rx. ksl=;a lrk
njhs'

 iQ¾hhdf.a WIaK;ajh o fl,aúka wxYl 6000 la muK h'  ta wkqj iQ¾hhdf.ka flá
;rx. wdhdu iys; úoHq;a úlsrK ksl=;a lrk w;r mDÓúh idfmalaI j WIaK;ajh wvq
neúka th os.= ;rx. wdhdu iys; úlsrK ksl=;a lrhs'  ysre t<sh mDÓúh u;=msgg <`.d jk
úg thska 25]la muK j,dl=`M yd fjk;a jdhq f.da,Sh wxY+ka ksid wdmiq mrdj¾;kh fõ'
iQ¾h úlsrKfhka 20] muK jdhq f.da,h u.ska wjfYdaIKh lrhs'  ksoiqkla f,i jdhq
f.da,fha by< ia;rj, we;s jdhq wKq u.ska tlaia yd .eud lsrK wjfYdaIKh oelaúh
yels h'  mDÓú mDIaGh u; isg lsf,daóg¾ 19 isg 48 la muK ÿßka msysá ´fidaka ia;rh
u.ska mdrcïnq, lsrK wjfYdaIKh isÿ lrhs'  iQ¾h Yla;sfhka 50] muK oDYH j¾Kdj,sh
f,i fmdf<djg <`.d jkafka jdhq f.da,h yryd h'  fuu Yla;sfhka 85] muK mDÓúh
u;=msg we;s Ydl yd id.r u.ska wjfYdaIKh lrhs'  b;sßh kej; mrdj¾;kh fõ'

yß;d.dr jdhq j¾. yd tajd jeä ùu

rEmh 2'22# yß;d.dr wdprKh kso¾Ykh lsÍu

m%ia;drh 2'7 #  f,dalfha idudkH WIaK;ajh by< f.dia we;s

whqre ̂ 1880 - 2005&
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jdhq f.da,fha we;s jdhq j¾. w;ßka wfOdarla; lsrKj, wvx.= ;dmh wjfYdaIKh
lr r|jd .ekSug yelshdj we;s yß;d.dr jdhq .Kkdjla we;'

1' ldnka vfhdlaihsâ     (CO
2
)

jdhq f.da,fha idkaøKh wêl ùu yd úfudapkh jk m%udKh jeä ùu ksid
ldnka vfhdlaihsâ jdhqj yß;d.dr wdprKhg
fya;= jk m%Odk jdhqj fõ'

CO
2
 jdhq idkaøKh jeä ùu udkj

l%shdldrlïj, Rcq m%;sM,hls'  jir oi oyil
muK ld,hla jdhq f.da,fha CO

2
 idkaøKh

ñ,shkhlg fldgia 280 (280ppm) muK
uÜgul mej;=Ks' 18jk ishjfia oS we;s jQ
ld¾ñl úma,jfhka miqj we;s jQ ixj¾Okh
ksid jdhq f.da,fha CO

2
 idkaøKh iS>%fhka

jeä úh' 1700 .Kkaj, w. Nd.fha fuka fï
olajd CO

2
 idkaøKfha 35'4] l j¾Okhla we;s

ù ;sfí'  2005 jif¾ oS mDÓú jdhq f.da,fha
CO

2
 idkaøKh ñ,shkhlg fldgia 379'1 (379.1ppm) ls'

2' óf;aka

óf;aka jdhqj jdhq f.da,hg tl;= jk l%u .Kkdjls'  iajdNdúl j f;;a ìï yd
mSÜ ìïj,ska jeks l%uj,ska msg jk m%udKh uq`M óf;aka úfudapk m%udKfhka 40] ls'  mY=
md,kh" ù j.dj" kd.ßl le,s li," Ydl yd i;a;aj fldgia oykh jeks udkj
l%shdldrlïj,ska b;sß 60] msg fõ'

udkj l%shdldrlï fya;= fldg f.k 1750 jif¾ oS ì,shkhlg fldgia 700
(700ppb) muK jQ óf;aka idkaøKh 2005 jif¾ oS ì,shkhlg fldgia 1783 (1783 ppb)la
olajd" tkï 154'7]lska jeä ù we;'

3' khsg%ia Tlaihsâ

khsg%ia Tlaihsâ jdhqj jdhq f.da,hg tl;= jk l%u o .Kkdjls'  f;;a ìï yd
mSÜ jeks iajdNdúl l%shdj,s ksid uq`M úfudapkj,ska 66]la msg fõ'  bkaOk oykh" Ydl
yd i;a;aj fldgia oykh" fmdfydr Ndú;h jeks udkj l%shdj,sj,ska 33]la msg fõ'
udkj l%shdldrlï fya;= fldg f.k 1750 j¾Ifha oS ì,shkhlg fldgia 270 (270ppb) la
muK jQ khsg%ia Tlaihsâ idkaøKh 2005 j¾Ifha oS ì,shkhlg fldgia 319'2 (319.2

ppb) olajd" tkï 18'2] lska muK jeä ù we;'

4' fjk;a jdhq

´fidaka úhkg ydks lrk ksid Ndú;fhka bj;a lsÍug ;SrKh l<
laf,dfrd*af,dafrda ldnka jdhq fuka u ta fjkqjg wdfoaY lrk ,o we;eï ridhksl
ixfhda. ^Wod ( yhsfv%d*af,dafrd ldnka - HFC) o yß;d.dr wdprKhg fya;= fõ'

i,a*¾ fylai*af,darhsâ o tjeks yß;d.dr jdhqjls'  tfy;a jdhq f.da,fha fuu jdhq
wvq m%udKj,ska mj;sk ksid yß;d.dr wdprKhg we;s n,mEu wvq h'

fuu tla tla yß;d.dr jdhQka ñys;,h WKqiqï ùu i|yd fya;= jkafka tlsfklg
fjkia jk m%udKj,sks'  fuu odhl;ajh uksk ñïu jkafka ñys;,h WKqiqï ùfï
úNjh (global warming potential - GWP) hs'

m%ia;drh 2'8# f,dalfha ldnka vfhdlaihsâ

idkaøKfha jd¾Isl jeä ùu
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j.=j 2'6# j.=j 2'6# j.=j 2'6# j.=j 2'6# j.=j 2'6# yß;d.dr jdhq j¾." jdhq f.da,fha idudkH wdhq ld,h yd

ñys;,h WKqiqï ùfï úNj

jdhqj wdhq ld,h ñys;,h WKqiqï ùfï

^j¾I& úNjh (GWP)

ldnka vfhdlaihsâ (CO
2
) 5--200 1

óf;aka (CH
4
) 10 23

khsg%ia Tlaihsâ (N
2
O) 115 296

yhsfv%d*af,dafrdldnka (HFC &j¾. 1 - 250 10-12"000 w;r

m¾*af,dfrdldnka (PFC) 25"000 g jeä 5"500-9"200 w;r

i,a*¾ fylai*af,darhsâ (SF
6
) 3200 22"200

ta ta jdhqfõ ñys;,h WKqiqï ùfï úNj wkqj ie,lSfï oS 2000 j¾Ifha oS úfudapkh
jQ fuu jdhq m%udK yß;d.dr wdprKhg olajk odhl;ajh jkafka CO

2
 - 77%, CH

4
 -14%

yd N
2
O 8% o jYfhks'  wfkla jdhq ish,af,a u úfudapk tl;=j 1] la ;rï fõ'

foaY.=Kh fjkia ùu yd Y%S ,xldfõ j¾;udk

;;a;ajh

Y%S ,xldfõ yß;d.dr jdhq úfudapk
wfkla rgj,g idfmalaI j b;d w,am h'  Y%S
,xldfõ ldnka vfhdlaihsâ úfudapk f,dalfha
úfudapk m%udKh yd ii|k úg th oyfhka
mx.=jla ;rï fõ'

j.=j j.=j j.=j j.=j j.=j j.=j 2'7 # j.=j 2'7 # j.=j 2'7 # j.=j 2'7 # j.=j 2'7 # Y%S ,xldfY%S ,xldfY%S ,xldfY%S ,xldfY%S ,xldfõ ldnkA vfhdlaihs ldnkA vfhdlaihs ldnkA vfhdlaihs ldnkA vfhdlaihs ldnkA vfhdlaihsâ

úfudapk o;a; ^1998&fudapk o;a; ^1998&fudapk o;a; ^1998&fudapk o;a; ^1998&fudapk o;a; ^1998&

      Y%S ,xldj    wdishdj     f,dalh

 ldnkA vfhdlaihsâ úfudapkh ^fgdka oyiaa& 8 122     7 360 942     24 215 376

 1990-1998 ld,fha jeä ùu 111%       38%       8%

m%ia;drh 2'9# f,dalfha yrs;d.dr jdhq idkaøKfha jeä ùu

m%ia;drh 2'10# m%Njh wkqj yß;d.dr jdhq
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 1998 oS tal mqoa., ldnkA vfhdlaihsâ úfudaapk 400     2 100          4 100

 1990 isg ta olajd jeä ùu 105%       19%                2%

yß;d.dr wdprKhg odhl;ajh wvq jqj o" foaY.=K fjkia ùï Y%S ,xldjg o n,mdhs'
WIaK;ajh by< hdu yd j¾Idm;kfha we;s jk fjkialï fï jk úg o ksÍlaIKh lr
we;'

j¾Idm;k úp,;d

foaY.=K úm¾hdij, m%;sM,hla f,ig j¾Idm;kh wvq njla fmkqK o" ia:dk
lsysmhl yer Y%S ,xldfõ jd¾Isl j¾Idm;kfha ie,lsh hq;= jeä ùula fyda wvq ùula oelsh
fkdyels h'  kuq;a j¾Idm;k rgdfõ yd jHdma;sfha ie,lsh hq;= f,i fjkia ùï ksÍlaIKh
l< yels h'  tkï" oS¾> kshx ld," wl,g ,efnk jeis" ;Sj%;dj jeä jeis ksis l,g ksis
m%udKfhka j¾Idj fkd,eîu fuu úp,;djka f,i y÷kd .; yels h'

1970--1999 olajd ld,fha oS f;;a l,dmfha jeis jeä ùfï m%jK;djla yd úh<s
l,dmfha jeis wvq ùfï m%jK;djla fmkakqï lrk nj fmkajd oS we;'  fï w;r wkd.;fha
we;s úh yels úfudapk ixisoaê folla wkqj 2025 yd 2050 ld,h jk úg furg ksß; os.
fudaiï jeis jeä jkq we;s nj;a" BYdk os. fudaiï jeis wvq úh yels njla m%ldY ù we;'
fï ksid úh<s l,dmh;a" w;rueos l,dmh;a kshÕfha n,mEug ,la ùug we;s wjia:d jeä
fõ'  fï ksid tu m%foaYj, lDIsl¾uh yd c, iïm;a wdY%s; .eg¨ we;s úh yels nj o
fmkajd oS ;sfí'

WIaK;ajh jeä ùu

ld,.=K úoHd ia:dk 14 l" jir 30 l ld,hla ;=< ld,.=K o;a; wkqj Y%S ,xldfõ
WIaK;ajh  jeä ùfï fõ.h jirlg  0'0160C nj m¾fhaIlhka úiska fmkajd oS we;'
1987-96 ld,fha oS Y%S ,xldfõ idudkH WIaK;ajh by< hdfï m%jK;dj jirlg 0'0250C

;rï nj fy<s ù ;sfí'

ia:dkSh wOHhkj,ska o fujeks WIaK;aj jeä ùï jd¾;d ù we;'  uyb¨mam,a,u yd
wkqrdOmqr m%foaYj, isÿ lrk ,o wOHhkhlska fmkajd oS we;af;a tu m%foaYj, idudkH
wju WIaK;ajh" idudkH Wmßu WIaK;ajh yd uOHkH WIaK;ajh 1953-2000 w;r ld,fha
oS jeä fjñka mj;akd nj h'

kqjrt<sh m%foaYfha o wju WIaK;ajh miq .sh oYl lsysmh mqrd jeä fjñka mj;sk
nj fmkajd oS we;'   we;eï ia:dkj, WIaK;ajh jeä ùu wfkla ia:dkj,g idfmalaI
j fiñka isÿ ùug fya;=jla f,i olajd we;af;a tu m%foaYj, msysàuhs'  ksoiqkla f,i
uqyqog wdikak j msysgd we;s yïnkaf;dgg idfmalaI j wÕ=Kfld<me,eiai m%foaYfhka
jd¾;d jQ Wmßu WIaK;ajfha yd wju WIaK;ajfha jeä ùu wêl h'  tfia u kqjrt<sfha
wju WIaK;ajh jvd fõ.fhka by< hdug kd.ÍlrKfha n,mEu o fya;=jla nj lshefõ'

foaY.=K úm¾hdi lDIsld¾ñl lghq;= flfrys n,mEu

jeä jk WIaK;ajh" j¾Idm;kfha fjkialï yd wfkl=;a foaY.=K úm¾hdi rfÜ
lDIsld¾ñl lghq;= i|yd n, mE yels h'

j¾Idm;k fjkia ùfuys n,mEu

j¾Idm;k rgd yd jHdma;sfha fjkia ùu" iq<x rgd yd jHdma;sfha fjkia ùu wdosh
ksid úúO m%foaYj, kshx iys; ld,.=Ksl ;;a;aj we;s úh yels h'  j¾Idm;k rgd iy
jHdma;sfha fjki" BYdk os. fudaiu ;=< oS úfYaIfhka oelsh yels h'  th Y%S ,xldfõ
m%Odk j.d lkakh jk uy lkakhg ;¾ckhla úh yels h'  tfia u m<uq wka;¾ fudaiï
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ld,fha oS o fujeks úp,;d oelsh yels w;r th úh<s yd w;r ueos l,dmj, fnda.
ksIamdokhg n,mEï we;s lrhs'  BYdk os. fudaifï úp,H;dj o úYd, jeä ùula oelsh
yels ksid uy lkakfha fnda. ydks ùfï wjodku b;d jeä úh yels h'

thg wu;r j ixÑ; c,h osh ù c, pl%hg tla ùu;a" jdhq f.da,Sh WIAK;ajh by<
hdu;a fya;=fjka úYd, c, jdIAm m%udKhla jdhq f.da,h ;=< tla /ia fõ' fïjd >kSNjkh
ùfuka jdhq f.da,fha oS j,dl=¿ wêl j ks¾udKh jk w;r fuu jeis j<djka b;d by<
;Sj%;dfjka hq;= j uy jeis ,nd fohs'  ta fya;=fjka os.= kshx ld, yd wêl jeis .xj;=r
;;aj ks¾udKh fõ'

j.=j 2'8 # 1931 - 1960 yd 1961 - 1990 hk ld, iSudjkays oS Y%S ,xldfõ j¾Idm;k rgdfõ úp,H;d

1931 - 60 1961 -- 90

BYdk os. fudaiu 31] 42]

m<uq wka;¾ fudaiu 23] 27]

ksß; os. fudaiu 21] 16]

fojk wka;¾ fudaiu 22] 23]

jir mqrd u 11] 14]

fuu úp,;djka lDIsl¾uhg Rcq yd jl% f,i n,mEï we;s lrhs'

l%uj;a j ,efnk j¾Idjka fjkqjg flá ld,Sk úYd, j¾Idjka ,eîu uE; ld,fha
iq,N h'  tfia u fujeks jeisj, j¾Idm;k ;Sj%;dj o jeä ùug bv we;'  tys m%;sM,hla
f,ig u;=msg wmOdjh o ta ksid mdxY= Ldokh o jeä úh yels h'  ^j¾Idm;k ;Sj%;dj
mehg ñ,sóg¾ 25 g jeä kï tjeks jeis Ldol jeis (errosive rains) kï fõ'

fuu ;;a;aj fya;= fldg f.k kdh hdï" c,dYj, frdka uv ;ekam;a ùu ksid
Odß;dj wvq ùu" ire mi bj;a ùu" ks;r ks;r .xj;=r ;;a;aj we;s ùu wdosh isÿ úh yels
h'

flá ld,Sk j ,efnk jeä ;Sj% jeis ksid wmOd c,h jeä ùug wu;r j N+ .; c,h
fmdaIKh wvq ùu o isÿ úh yels h'

j¾Idm;k úp,;djka ksid jdß c,h ys`. ùu" fnda. kshx ;;a;ajj,g md;% ùu"
mfia idrj;a nj wvq ùu" mfia c,h r|d meje;au wvq ùu" wiajkq fk<k iufha we;sjk
jeis u.ska miq wiajkq ydksh jeä ùu" wyi ks;r ks;r j,dl=`Mj,ska nr j ;sîu ksid
wdf,dal ;Sj%;dj wvq ù m%NdixYaf,aIKh wvq ùu" frda. m<sfndaO jeä ùu wdosh isÿúh yels
h'  i;aj md,k lafIa;%fha oS o ;DK yd i;aj wdydr ksIamdokhg n,mEu fuka u i;=kag
frda. m<sfndaO we;s ùu flfrys o n,mEï we;s úh yels h'

ksj¾;k l,dmSh m%foaYj, WIaK;ajfha jeä ùu Ydl j¾Okhg yd úlikhg
wys;lr f,i n,mdk w;r fi!uH l,dmSh m%foaYj, ys;lr f,i n,mdhs'

� fnda. wiajekak wvq ùu

fï ms<sn| lr we;s wOHhkhkag wkqj 20C lska WIaK;ajh jeä jk úg 30]lska
wiajekak wvq jk nj weia;fïka;= lr we;'  jeä jk WIaK;ajh iu. fnda. wiajekak
m%udKd;aul j yd .=Kd;aul j wvq ùula isÿ fõ'  fuhg fya;= f,i fnda.fha ixÑ; wdydr
wvq ùu" mrd. úh<Su" Y=lsld j| ùu" wdlkao msÍu wvq ùu" c, W!k;djkag md;% ùu" frda.
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m<sfndaO ydks jeä ùu iy ,jKSlrKh jeks l%shd ksid mfia ire nj wvq ùu o oelaúh
yels h'

tfia u fnda. Ydl jeä m%;sY;hla  C
3
 Ydl fõ'  fïjdfha Wmßu m%NdixYaf,aIKhla

isÿ jkafka  150C-300C w;r WIaK;ajhl oS h'  tkï C
3
 Ydl b;d wvq WIaK;aj mrdihl

oS m%NdixYaf,aIKh Wmßu lrhs'  WIaK;ajh jeä ùfuka fujeks Ydlj, m%NdixYaf,aIKhg
ndOd we;s ùu ksid wdydr ksIamdokh wvq fõ'

Wla" fida.ï" nvbß`.= jeks C
4
 Ydlj, Wmßu m%NdixYaf,aIKh isÿ jkafka 30-450C

WIaK;aj mrdihl oS h'  WIaK;ajh jeä jk úg Yajikh o jeä fõ'  fï ksid wdydr
oykh jeä jk w;r ixÑ; wdydr m%udKh wvq fõ'  WIaK;ajh 350C g jeä jk úg Y=lsld
j| ùu ksid fnd,a m%;sY;h jeä fõ'

fuys oS" jeä WIaK;ajhla mehl muK flá ld,hla ;=< n,mEj o Y=lsld j| ùu isÿ
fõ'  fudKrd., m%foaYfha oekgu;a fï ;;a;ajh oelsh yels h'  rd;%s WIaK;ajh  jeä ùu
ksid fnda.j, fl|s m%udKh jeä ùu isÿ fõ'  tfia u ;lald,sj, o jeä WIaK;ajh ksid
weUq,a ri jeä fõ'

ù c,h u; hefmk j.djls'  jeä jk ldnka vfhdlaihsâ idkaøKh ksid lsishï
wdldrhl wiajkq jeä ùfï yelshdjla ;snqK o" WIaK;ajh jeä ùu ù j.djg wys;lr
f,i n, mE yels h'  tla wOHhkhlska fmkajd fok wdldrhg 0'50C WIaK;aj jeä ùula
isÿ jqjfyd;a rfÜ ù wiajekak 5'9] lska wvq jkq we;'

� wdl%uKYS,S j,a me<Eá jeä ùu

f,dalfha oekg y÷kd f.k we;s Nhdkl j,a me<Eáj,ska jeä fldgila ^18lska
14la& C

4
 Ydl fõ'  C

4
 Ydl jeä WIaK;ajfha oS m%pdrKh isÿ lrhs'  ^Wod ( Pig Weed W!re

ù Ydlh&'  fï wkqj jeä jk WIaK;ajh iu. wdl%uKldÍ j,a me<Eá jeä úh yels h'

� c, ys`. ;;a;aj we;s ùu

WIaK;ajh jeä jk úg jdIamSlrKh jeä fõ'  túg jeõ yd c,dYj, c,h jdIam
ùu yd kshx ;;a;ajj, oeä nj jeä ùu isÿ fõ'

� t,aksfkda $ ,dkskd ;;aj we;s ùu

mßir WIaK;ajh fya;=fjka uqyqo u;=msg WIaK;ajh by< hhs'  iq<x ,sys,a ù WKqiqï
osh je,a ol=Kq wefußldj foig .uka lsrSu ksid ol=Kq wefußldj wi< ;snQ YS;, osh je,a
lmd yrsñka WKqiqu jeäs lrhs' fuh t,aksfkda  l%shdj,sh hs'  u;aiH wiajekak idudkH
m%udKhg jvd wvq ùu;a iu. ëjrfhda úiska  fuu ;;a;ajh uq,ska u y÷kd .ks;s'

,dkskd fyj;a l=vd oeßú hk wkaj¾: kdufhka y÷kajk fuu l%shdj,sfha oS iq<x
jvd Yla;su;a ù ngysr foig .uka lrhs' bka isÿ jkafka meismsla id.rh wjg m%foaYh
idudkH m%udKhg jvd YS;, ùuhs'  meismsla id.rfha fï wdldrfhka isÿ jk fjki
iuia; f,dalfha u foaY.=Kh fjkia lsrSug fya;= fõ'

� i;a;aj ksIamdokhg n,mEu

jeä jk WIaK;ajh i;=kag mSvdldÍ jk w;r" ta ksid i;aj ksIamdokh ie,lsh hq;=
f,i wvq ùu isÿ úh yels h'  i;aj wdydr ksIamdokh i|yd o jl% f,i n,mEï we;s
úh yels h'

� w,fnda. i|yd n,mEu
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rd;%s WIaK;ajh jeä ùu w, fnda. i|yd kqiqÿiq h'  rd;%S WIaK;ajh jeä ùfuka
l|$uq,a wkqmd;h jeä ùu fuhg fya;=jhs'  ksoiqka f,i w¾;dm,a fnda.h i|yd osjd
- rd;%s WIaK;aj fjki 80C fyda Bg jeä kï jvd iqÿiq nj fidhd f.k we;'  wdlkao
we;s ùug fuh n,mdhs'

� frda. yd m<sfndaO .ykh jeä ùu

WIaK;ajh yd wd¾ø;dj jeä ùu;a iu. m<sfndaO .ykh jeä fõ'  lDóka p,;dmS
h'  fudjqkag mßir WIaK;ajh md,kh lr .; fkdyels h'  fï ksid l%shdlÍ nj
(mobility) jeä fõ'  túg lDó .ykh o jeä fõ' wd¾ø;dj jeä jk úg nelaàßhd"
jhsria yd os,Sr frda. o jeä fõ'  tfia u we;s jk frda. yd m<sfndaOj, oeä nj o
jeä h'

� fnda.j, Ôú; ld,h flá ùu

jeä WIaK;ajh iu`. fuh isÿ fõ'  túg m;% ye,Su blauka jk w;r" wiajkq o wvq
fõ'   fuhg wu;r j N+ñ o¾Yk m:h fjkia ùu"  kshx ;;a;aj" ,eõ .sks" iq<s iq<x"
l=Kdgq we;s ùu o isÿ úh yels h'

� uqyqÿ c, uÜgu by< hdu

jir 1860 - 2000 olajd ld,h ;=< 10-20cm lska muK uqyqÿ c, uÜgu by< hk nj
fmkS f.dia we;'  WIaK;ajh jeä ùu fï i|yd n,mdhs'  whsia yd .a,eish¾ osh ùu"
jeä WIaK;ajh ksid c,fha isÿ jk úIudldr m%idrKh ksid uqyqÿ c, uÜgu by<
hdu isÿ fõ'

fuu isÿ ùï ksid jir mqrd u fjr<dikak uqyqÿ ;Srh uqyqÿ lEug ,la fõ'  Y%S
,xldfõ fjr<nv m%foaYfhka 45-55] w;r m%foaYhl oelsh yels iuqø Ldokh jirlg
óg¾  0'3-0'35 w;r m%foaYhlg n,mdhs'  fï ksid ëjr ck;djg bvï wysñ ùu" j.d
l< yels bvï m%udKh wvq ùu isÿ úh yels h'  túg lDIsld¾ñl bvïj, mosxÑ ùu
ksid j.d ìï wvq fõ'  .x.d osf.a uqyqÿ c,h j.d ìïj,g hdu ksid j.d lghq;=j,g
ndOd we;s fõ'  l=Uqre bvï ,jKSlrKh ùu fuka u fjr<dY%s; lDIsld¾ñl bvï
,jK;djg yd laIdÍh;djg f.dÿre ùfuka j.d lghq;=j,g ndOd we;s fõ'  .x.d
yd N+ .; c,h jeks jdß c, m%Nj lrosh u.ska ¥Is; ùu o isÿ fõ'  lDIsld¾ñl bvï
fjk;a ld¾hhka i|yd Ndú;hg .ekSug ck;dj fhduq ùu o isÿ fõ'  fmd,a bvï
yd my;a ù j.d ìï m%foaY iSud ùu o isÿ fõ'  tfia u whym;a mßir ;;a;aj ksid
jix.; frda. ;;a;aj ̂ uÿre Wjÿre& jeä ùu u.ska lDIsl¾u lafIa;%fha Y%u iq,n;dj
yd M,odhS;djg o n,mEï we;s fõ'  id.r c, uÜgu by< hdu ksid fjr<dikak
ffcj moaO;s /ila u wk;=rg ,la ùu" ¥m;a id.rfhka hg ùu jeks ;¾ck o we;'

foaY.=K úm¾hdih u.ska lDIs lafIa;%hg úh yels n,mEï wju lsÍug .; yels l%shd ud¾.

w;S;fha isÿ jQ ld,.=K úm¾hdi b;d fiñka isÿ ù we;s ksid Ôùkag w¨;a mßir
;;a;ajj,g yev .eiSu fyda fjk;a iqÿiq Wm ia;r lrd ixl%uKh ùug wjia:dj ,enqKs'
kuq;a j¾;udkfha fuu fjkia ùï iS>%fhka isÿ jk ksid Ôùkag fõ.fhka yev .eiSfï
yelshdjla ke;s nj úoHd{hkaf.a woyihs'  fï ksid iuyr Ôù úfYaI uy fmdf<dfjka
;=rka ù hdug o bv we;'

foaY.=K fjkia ùï yuqfõ ñksid we;=`M Ôùka wirK jqj o tajd j<lajd .ekSug
ñksidg odhl úh yels h'  ta i|yd lDIs lafIa;%h ;=<ska my; úi÷ï bosßm;a l< yels h'

� ld¾hlaIu f.dúfmd< c, l<ukdlrKh

c,h wju f,i Ndú; jk c, iïmdok l%u jk úisß c, iïmdokh" ìxÿ c,
iïmdok l%u wkq.ukh" jeõ wuqKq" we< fõ,s mqkre;a:dmkh" wmú;% c,h
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m%;spl%SlrKh" mdxY= yd c, ixrlaIK l%u wkq.ukh jeks Wmdh ud¾. wkq.ukh
l< yels h'  tfia u w;sßla; c,h .nvd lr ;nd miq lf,l oS m%fhdackhg .ekSu
o l< yels h'   Wod ( jeis c, gexls u.ska

� lDIs mdßißl l,dm uÜgñka fnda. ks¾foaY ,nd oSu" mßirhg iqÿiq kj m%fNao
y÷kajd oSu" flá ld,Sk m%fNao" ,jK m%;sfrdaë m%fNao" kshx m%;sfrdaë m%fNao" frda.
yd m<sfndaO m%;sfrdaë m%fNao WIaK;aj m%;sfrdaë m%fNao wNsckk l%u u.ska ìys lsÍu
l< yels h'  ldnka vfhdlaihsâ jdhqj jdhq f.da,fhka bj;a lsÍug rela frdamKh
lsrSu jeo.;a h'  tfy;a fuys oS mßirhg ys;lr yd m%fhdack /ila iys; foaYSh
Ydl j¾. frdamKh l< hq;= h'

� mßirh iq/flk fia lDIs lghq;= lr f.k hdu" mßirh iqrlsk wK mk;a yels
iEu úgu Wmßu whqßka l%shd;aul lsÍu yd ck;dj oekqj;a lsÍfï jevigyka o
fuys oS jeo.;a fõ'  mßir ys;ldó f.dú;ekla jk ldnksl f.dú;ek" ixrlaIK
f.dú;eka l%u wkq.ukh lsrSu" yels ;dla ÿrg lDIs ridhk Ndú; fkdlsÍu fyda
wju lsÍu o u.ska foaY.=K úm¾hdi wju l< yels h'

f.da,Sh WKqiqï ùu wju lsÍu i|yd lDIs lafIa;%fha l< yels fjkialï

� fmdfydr ld¾hlaIu;dj jeä lsÍu

� ÿ¾j, c, jykh iys; l=Uqre bvïj,ska óf;aka uqla; ùu wvq lsÍug YIH
úoHd;aul Wmdh ud¾. Ndú; lsÍu'

� wdka;sl bvïj, jk j.dj'

� f.dúfmd, n, Yla;Ska Wfoid mqk¾ckkh l< yels Yla;sh Ndú; lsÍu'
Wod# iq<x fuda,a (wind mills) , micro-hydro power, iQ¾h Yla;sh" uqyqÿ r<

     2'5   m%Odk foaY.=Ksl l,dm yd mdßißl l,dm

lDIs lafIa;%fha wdfhdackhka id¾:l ùug iy tys wjodku wvq lsÍu i|yd lDIsld¾ñl
ie,iqï ilia lsÍfï oS m%foaYfha foaY.=Ksl yd mdßißl idOl ms<sn| j wjOdkh fhduq
lsÍu jeo.;a h'  hï mßirhlg iqúfYaIS jQ ,laIKj,g wjOdkh fhduq lsÍu iqÿiq yd
m%dfhda.sl l%uhhs'

Y%S ,xldj ksj¾;k l,dmSh rgla jk w;r fuys foaY.=Kh ;SrKh lrk m%Odk
idOl lsysmhls'

1' bkaoshdkq Wm uydoaùmhg wdikak j msysàu'
2' bkaoshka id.rfhka jg jQ l=vd osjhskla ùu'
3' ks;r ld,.=K úm¾hdij,g m;a jk fnx.d, fndlalg wdikak rgla ùu'
4' tlsfklg m%;súreoaO osYdj,ska yuk fudaiï iq<x m%jdy follg ,ïnl j rg

ueo msysgd we;s uOHu l÷lrh'

kuq;a Y%S ,xldfõ foaY.=Kh ie,lSfï oS ta i|yd jvd;a n,mdk idOlh jkafka
j¾Idm;khhs'   fuu foaY.=Ksl l,dm j¾.SlrKfha oS jd¾Isl j¾Idm;khg wu;r j N+ñ
Ndú;h" jkdka;rj, iajNdjh yd mi hk idOl iy ksß; os. fudaiï jeiafia il%Sh
odhl;ajh o ie,ls,a,g f.k we;'

jd¾Isl  j¾Idm;kfha  m%udKh fuka u jHdma;sh o ie,ls,a,g f.k Y%S ,xldj
m%Odk foaY.=Ksl l,dm ;=klg fjka lr we;'

1' f;;a l,dmh #  jd¾Isl j¾Idm;kh 2500 mm fyda Bg jeä h'
2' w;r ueos l,dmh # jd¾Isl j¾Idm;kh 1750 - 2500 mm w;r
3' úh<s l,dmh # jd¾Isl j¾Idm;kh 1750 g mm jvd wvq
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f ; ; a l,dmh ^Wet

Zone&

jd¾Isl j¾Idm;kh 2500 mm g jeä" os.= úh<s ld,hla fkdue;s m%foaY fuu l,dmhg
wh;a fõ'  fuu l,dmhg jif¾ uq`M osk .Kkska 50] ^osk 180& g jvd jeä osk .Kkla
j¾Idj ,efí'  fuu l,dmhg ksß; os. fudaiï jeis il%Shj ,efnk w;r m%Odk jYfhka
Y%S ,xldfõ uOHu l÷lrh yd ksß; os. fjr<nv f;la me;sÍ we;'  iq,N mia ldKavh r;=
ly fmdâfid,sla h'

úh<s l,dmh ^Dry Zone&

jd¾Isl j¾Idm;kh 1750 mm g wvq uehs yd iema;eïn¾ w. udi w;r úh<s ld,.=Khla
mj;sk m%foaY úh<s l,dmhg wh;a fõ'  fuu l,dmhg jif¾ uq`M osk .Kkska 66] l ̂ osk
220& g jeä osk .Kkla j¾Idj fkd,efnk w;r ksß; os. fudaiï jeisj, odhl;ajh
fkd,efí' fuu l,dmh W;=re" W;=re ueo" kef`.kysr yd .sksfldk os. ;eks;,d f;la
jHdma; ù we;'  osjhsfka jeä m%foaYhla whs;s jkafka fuu l,dmhg h'  iq,N mia ldKavh
r;= ÿUqre mia" pQ¾Kuh fkdjk ÿUqre mi yd r;= ly ,egfid,sla yd ,jK mia fõ'

w;rueos l,dmh ^Intemediate Zone&

jd¾Isl j¾Idm;kh 1750-2500 mm w;r m%foaY fuu l,dmhg wh;a fõ'  fuu
l,dmfha mi" Ydl wdosh f;;a yd úh<s l,dm foflys u ,laIK fmkakqï lrk ksid fuh

 is;shu 2'1 # Y%S ,xldfõ m%Odk foaY.=Ksl l,dm

mm

mm

mm
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fjk u l,dmhla f,i olajd we;'

lDIs foaY.=Ksl l,dm

uqyqÿ uÜgï isg Wi wkqj by; m%Odk foaY.=Ksl l,dm kej; Wm l,dm ^WÉp;aj
l,dm&j,g fjka lr we;'
1' my; rg l,dmh - WÉp;ajh 300m g wvq
2' ueo rg l,dmh- WÉp;ajh 300

- 900m ;a w;r
3' Wv rg l,dmh- WÉp;ajh

900m g jeä

fï wkqj j¾Idm;kh u;
m%Odk f,i mokï jQ f;;a" úh<s
yd w;rueos l,dm WÉp;ajh u;
mokï jQ Wv rg" ueo rg yd my;
rg hk l,dmj,g kej; fnod
we;'  fuys oS j¾Idm;kh;a
lDIsl¾uhg n,mdk wfkla
m%Odk foaY.=Ksl idOlhla jk
WIaK;ajh ie,ls,a,g f.k we;s
ksid fuu l,dm lDIs foaY.=Ksl
l,dm f,i ye|skafõ'

f;;a l,dmh WÉp;aj
l,dm ;=k u mqrd me;sÍ we;s ksid
lDIs foaY.=Ksl l,dm 3la f;;a
l,dmhg we;=<;a fõ'  w;rueos
l,dmh o tfia u l,dm ;=kls'
kuq;a úh<s l,dmh my; rg
m%foaYh ;=< muKla me;sÍ we;s
ksid úh<s l,dmfha y÷kd .;
yelafla tl lDIs foaY.=Ksl
l,dmhla muKs'  fï wkqj
iuia;hla f,i Y%S ,xldj ;=< lDIs
foaY.=Ksl l,dm (Agro climatic

zones) y;la y÷kd f.k we;'  tajd
my; mßos fõ'

� f;;a l,dmh 1' my; rg f;;a l,dmh (Low country wet zone)

2' ueo rg f;;a l,dmh (Mid country wet zone)

3' Wv rg f;;a l,dmh (Up country wet zone)\

� w;rueos l,dmh 4' my; rg w;rueos l,dmh (Low country intermediate  zone)

5' ueo rg w;rueos l,dmh (Mid country intermediate  zone)

6' Wv rg w;rueos l,dmh (Up country intermediate  zone)

� úh<s l,dmh 7' my; rg úh<s l,dmh (Low country dry zone)

lDIs mdßißl l,dm (Agro Ecological Zones)

foaY.=Kh" mi" N+ úIu;dj yd N+ñ Ndú;fha úúO;ajh tlsfklg iqixfhdackh jQ
úg we;s jk iudldr mßir ,laIKj,ska hq;a m%foaYhla lDIs mdßißl l,dmhla f,i
ye|skafõ'  fujeks l,dmhla ;=< fnda. j.djg n,mdk mdßißl idOl iudldr jk

is;shu

2'2 # Y%S ,xldfõ WÉp;aj l,dm

Climatic Zone Boundary

District Boundary

Major townmy; rg l,dmh ̂< 300 m)
ueo rg l,dmh ^ 300-900 m)
Wv rg l,dmh ^ >900 m)
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is;shu 2'3 # Y%S ,xldfõ lDIs foaY.=Ksl l,dm
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is;shu 2'4 # Y%S ,xldfõ lDIs mdßißl l,dm ^2003&
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neúka tu l,dmhg j,x.= jk fia fnda. ks¾foaY bosßm;a l< yels h'  tfiau tu mßir
l,dmh ;sridr j ixj¾Okh lsÍug wjYH l%shd ud¾. o fmdÿfõ y÷kd f.k ie,iqï l<
yels fõ'

,xldfõ m%:u lDIs - mdßißl l,dm is;shu 1975 oS mdkfndlafla iy lkakka.r
úiska bosßm;a lrk ,oS'  fuys oS lDIs mdßißl l,dm 24 la y÷kd f.k ;snqKs'  fuu
j¾.SlrKhg mokï jQfha 75] iïNdú;d uÜgfï oS udisl j¾Idm;kh" mia j¾.h" N+
úIu;dj yd N+ñ Ndú;hhs'

fuu lDIs mdßißl l,dm is;shu 2003 jif¾ oS wdpd¾h î' ù' wd¾' mqkHj¾Ok m%uqL
m¾fhaIK lKavdhula úiska ixfYdaOkh lrk ,oS'  fuys oS kQ;k mß.Kl ;dlaIKh"
N+f.da,Sh f;dr;=re moaO;s (Geographic information system - GIS) ;dlaIKfha o;a; úYaf,aIK
myiqlï o fhdod f.k we;'  thg wu;r j j¾Idm;k o;a; ,nd .;a uOHia:dk ixLHdj
o 381 isg 646 olajd jeä ù we;'

fuu kj lDIs mdßißl l,dm is;shug f;;a l,dmh ;=< mdßißl l,dm 15la o"
w;rueos l,dmh ;=< l,dm 20la o" úh<s l,dmh ;=< mßir l,dm 11 la o y÷kd f.k we;'
ta wkqj uq`M lDIs mdßißl l,dm .Kk 46 ls'

fuu kj is;shfï mßir l,dm bx.%Sis wl=re ;=klska yd tla wxlhlska iukaú;

ixfla;hlska y÷kajd oS we; ^^iuyr tajd yer&  Wod ( WL
1a 

&&'   m%Odk foaY.=Ksl l,dm

jk f;;a" w;rueos yd úh<s l,dm ms<sfj<ska W, I yd D jYfhka olajhs'  m%Odk WÉp;aj
l,dm jk my; rg" ueo rg yd Wv rg ms<sfj<ska L, M yd U f,i olajhs'  ;=kajk
ia:dkfha we;s wxl 1-5 olajd jQ w.fhka tu l,dmfha f;;uk mrdih olajhs'  fuys oS
j¾Idm;kh yd jdIamSlrK W;aiafõokh ie,ls,a,g f.k we;'  wxl 1 u.ska jeäu
f;;uk mrdih olajk w;r th l%ufhka wvq fjñka f.dia wxl 5 u.ska jvd;a wvqu
f;;uk ;;a;ajh fmkakqï lrhs'

j¾Idm;k jHdma;sfha ia:dkSh fjkia ùï ;jÿrg;a ie,ls,a,g f.k wxl 1 isg 5
olajd jQ w.hhka ;jÿrg;a Wm l,dmShlrKhlg ,la lr we;s w;r th bx.%Sis a isg f
olajd mrdihlg j¾.SlrKh lr we;'  a wl=r u.ska jvd by, f;;uk mrdihla ̂j¾Idm;k
jHdma;sh& fmkajk w;r f u.ska idfmalaI j kqiqÿiq f;;uk mrdihla fyda ÿ¾j, j¾Idm;k
jHdma;shla fmkajhs'

kj lDIs mdrsißl l,dm is;shu yd wkqnoaO j.=fõ" tla tla l,dmj,g wdfõKsl
75] iïNdú;d uÜgfï oS udisl j¾Idm;k jHdma;sh yd tu uÜgfï oS u jd¾Isl uq`M
j¾Idm;kh olajd we;' fuys oS hï udihla f;;a udihla f,i i,lkafka wju jYfhka
tu udih ;=< ñ,sóg¾ 100l j;a j¾Idm;khla ,eìh hq;= h hk Wml,amkh u; h'
idudkHfhka lDIs mdßißl l,dm iSudjka iaÓr fkdfõ'  l,ska l,g fjkia fõ'  Bg
fya;= jYfhka my; lreKq oelaúh yels h'

� mßirfha isÿ jk fjkialï' ^Wod ( foaY.=K úm¾hdi&

� udhsï ks¾Kh lsÍfï l%ufõo oshqKq ùu'

� tla/ia lrk o;a; m%udKh'

� o;a; úYaf,aIKh lrk kj l%u fidhd .ekSu'

f;;a l,dmh

f;;a l,dmh Wm l,dm 15lg fnod we;'  fuhska y;rla Wv rg f;;a l,dmfha
msysgd we;s w;r fïjdg ksß; os. fudaiï jeis tlsfklg fjkia wkaoñka n,mdhs'  ueo
rg f;;a l,dmfha lDIs mdßißl l,dm 6 la msysgd we;s w;r fï tla tla l,dm ;=< ksß;
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os. fudaiï jeis" BYdk os. fudaiï jeis yd m<uq wka;¾ fudaiï jeisj, n,mEu tlsfklg
fjkia fõ'  my; rg f;;a l,dmh (WL) lDIs mdßißl l,dm 5lska iukaú; jk w;r
ta i|yd m<uq wka;¾ fudaiï jeis yd ksß; os. fudaiï jeisj, n,mEfï fjkialï wod<

lr f.k we;'  f;;a l,dmfha WU
a
, WM

1a
 yd WL

1a
 hk lDIs mdßißl l,dmj,g ksß;

os. fudaiï jeiai wêl j n, mj;ajk w;r osjhsfka jeä u j¾Idm;kh ,efnk m%foaY
ish,a, u mdfya fuu l,dm ;=k ;=< flakaø ù we;'  Y%S ,xldfõ j¾Idm;kh oskm;d

.Kkh lrk ia:dk w;=ßka jeäu jd¾Isl j¾Idm;kh jd¾;d jkafka WM
1a

 l,dmh ;=<

ia:dk .; ù we;s .sks.;afyak k.rhg wdikak j msysá flks,aj¾;a j;= hdfhks'  f;;a

l,dmfha jeä u úh<s ld,hla mj;skafka WL
3
 l,dmfha jk w;r th idudkHfhka

foieïn¾ isg ud¾;= ueo olajd mj;S'

w;r ueos l,dmh

Y%S ,xldfõ jeä u lDIs mdßißl l,dm .Kkla we;af;a fuu foaY.=Ksl l,dmh ;=<
h'  ta .Kk 20 ls'  uOHu l÷lrfha jhU" W;=re" kef`.kysr yd .sksfldk os. nEjqï fuka
u ta wdY%s; ;eks;,d m%foaYj, fïjd msysgd we;s w;r rg ;=< n,mj;ajk m%Odk j¾Idm;k
hdka;%K y;r tlsfklg fjkia f,i n, mj;ajhs'

Wv rg w;r ueos l,dmfha (IU) lDIs mdßißl l,dm 7 la y÷kd f.k we;'  IU
l,dmfhys w;r ueos l,dmfha jd¾;d jk jeä u j¾Idm;khla olajhs'  fuhg fya;=
jkafka fuu m%foaYfha kl,aia l÷ jeáh msysgd ;sîu iy tu m%foaYhg BYdk os. yd
ksß; os. fudaiï jeis hdka;%K fol n, meje;aùuhs'  Wv rg w;r ueos l,dmfha ixlS¾K
N+ úIu;djka olajk IU3 l,dmh Wm l,dm 5 g fnod we;af;a BYdk os. yd wka;¾
fudaiï jeisj, we;s ia:dkSh úp,;dj fjkialï ksid h'  ueo rg w;r ueos l,dmh
(IM) lDIs mdßißl l,dm 8lg fnod we;s w;r tu m%foaYj,g ksß; os. fudaiï jeis
fndfyda úg n, fkdmj;ajk ksid uehs udifha ueo isg iema;eïn¾ ui ueo olajd úh<s
;=< h, lkakh fnda. j.djg t;rï id¾:l jeis iuhla fkdjk w;r tys uy lkakh
idfmalaI j os.= njla fmkajhs'

úh<s l,dmh

úh<s l,dmh lDIs mdßißl l,dm 11 g fnod we;'  fï i|yd j¾Idm;k m%udKh"

jHdma;sh yd mdxY= ,laIK Wmfhda.S lr f.k we;'  fuhska DL
3 
, DL

4 
 yd DL

5
 hk lDIs

mdßißl l,dm ,xldfõ wvq u j¾Idm;khla igyka jk m%foaY jk w;r tu l,dmj,

we;s mia j¾. o fnda. j.djg hï iSudldÍ ;;a;ajhla fmkakqï lrhs'  úh<s l,dmfha DL
1a

yd DL
1b

  l,dm  foflys  muKla  úh<s  l,dmhg wdfõKsl jQ o¾YSh oaú YS¾Idldr (Bi-

Modal) j¾Idm;k jHdma;sh fmkakqï lrhs'  fï ksid tu l,dm 2 ;=< h, yd uy jeis
idfmalaI j uekúka ,efí'  tfy;a úh<s l,dmfha kef`.kysr yd W;=re osYd .; m%foaYj,

h, jeis ksis f,i fkd,efnk w;r uy lkakh muKla n, meje;afõ'  ta w;=ßka DL
2a

yd DL
2b 

hk l,dmj, uy lkakh idfmalaI j os.= jk w;r fmnrjdß udifha oS o tu

m%foaYj,g ie,lsh hq;= j¾Idjla ,efí'

lDIs mdßißl l,dm is;shfï m%fhdack

� taldldÍ foaY.=Ksl ;;ajhka we;s m%foaY y÷kd .; yels ùu'

� h, yd uy lkakj, ld, iSudjka ,nd .; yels ùu yd ta wkqj j.d lghq;=
ie,iqï l< yels ùu'

� ta ta l,dmhg iqÿiq fnda. ks¾foaY l< yels ùu'

� lDIsld¾ñl jHdmD;s ie,iqï lsÍu yd l%shd;aul lsÍu myiq ùu'
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� lDIsld¾ñl bvï l,dmShlrKhg WmldÍ ùu'

� bvï ixj¾Ok yd ixrlaIK lghq;= myiq ùu'

� lDIs lafIa;%fha wdfhdackj,ska ksis M, ,nd .ekSug yels ùu iy wjodku wvq
lr .; yels ùu'

j.=j 2'9 # lDIs mdßißl l,dm yd tajdg wod< jeo.;a f;dr;=re

lDIs 75] wfmalaIs; m%Odk mia ldKavh N+ñ mßyrKh

mdßißl jd¾Isl

l,dmh j¾Idm;kh

WU
1

>3100 r;= ly fmdâfid,sla f;a" iajNdúl jkdka;r

l÷lr fr.fida,a yd jk j.d

WU
2a

>2400 r;= ly fmdâfid,sla f;a"  jk j.d

WU 
2b

>2200 r;= ly fmdâfid,sla" jk j.d" t<j¨

l÷lr fr.fida,a

WU
3

>1800 m%uqL A
1
 l,dmh iys; r;= ly f;a" t<j¨" ;DK"

fmdâfid,sla mi m%uqL f.j;=" jk j.d
B l,dmh iys; r;= ly
fmdâfid,sla mi

WM
1a

>3300 w¾O m%uqL A
1
 iys; r;= ly f;a" iajdNdúl jkdka;r

fmdâfid,sla

WM
1b

>2900 w¾O m%uqL A
1
 iys; r;= ly f;a" iajdNdúl jkdka;r"

fmdâfid,sla ñY% f.j;=

WM
2a

>2200 r;= ly fmdâfid,sla" f;a" ñY% f.j;="

r;= ÿUqre ,egfid,sla" yshquia wmkhk lDIs fnda.
wvq.af,a mi iajdNdúl jkdka;r" ù

WM
2b

>1800 r;= ÿUqre ,egfid,sla" wmßk; ñY% f.j;=" ù" f;a"

ÿUqre f,dau yshquia wvq .af,a mi wmkhk lDIs fnda.
r;= ly fmdâfid,sla

WM
3a

>1800 r;= ÿUqre ,egfid,sla" wmßK; ñY% f.j;=" ù" wmkhk

ÿUqre f,dau " yshquia lDIs fnda.
wvq .af,a mi

WM
3b

>1400 r;= ÿUqre ,egfid,sla" wmßK; ñY% f.j;=" wmkhk"

ÿUqre f,dau" yshquia wvq.af,a mi lDIs fn da.

WL
1a

>3200 r;= ly fmdâfid,sla" ñY% f.j;=" wmkhk

w¾O m%uqL  A
1
 iys; r;= ly lDIs fnda." f;a" rn¾"

fmdâfid,sla yshquia wvq
.af,a mia

WL
1b

>2800 r;= ly fmdâfid,sla mi rn¾" ñY% f.j;=" ù

yshqñla wvq .af,a mi

WL 
2a

>2400 r;= ly fmdâfid,sla" ;oska ,m rn¾" f;a" fmd,a" ñY%

.eiqKq Wm mi iys; r;= ly f.j;=" ù" wmkhk
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fmdâfid,sla mi" yshquia wvq lDIs fnda. ^l=re÷&
.af,a mi" j.=re yd w¾O j.=re
mi

WL
2b

>2200 r;= ly fmdâfid,sla ;oska rn¾" fmd,a" ù"

,m .eiqKq Wm mi iys; r;= ñY%  f.j;=
r;= ly fmdâfid,sla mi"
r;= ÿUqre ,egfid,sla mi yd
yshquia wvq .af,a mi

WL
3

>1700 uDÿ yd ;o ,egrhsÜ iys; fmd,a" m,;=re fnda."

r;= ly fmdâfid,sla mi ñY% f.j;= " ù
yshquia wvq .af,a mi yd
fr.fida,a mi

IU
1

>2400 r;= ly fmdâfid,sla" l÷lr f;a" wmkhk lDIs

fr.fida,a lDIs fnda. ^l=re÷&
iajdNdúl jkdka;r"
jk j.d

IU 
2

>2100 r;= ly fmdâfida,a" l÷lr f;a" t<j¨" ñY% f.j;="

fr.fida,a iajdNdúl jkdka;r"
jk j.d

IU
3a

>1900 r;= ly fmdâfid,sla" f;a" jk j.d

l÷lr fr.fida,a mi

IU 
3b

>1700 r;= ly fmdâfid,sla f;a" iajdNdúl jkdka;r"

l÷lr fr.fida,a jk j.d

IU 
3c

>1600 r;= ly fmdâfid,sla f;a" t<j¨" ù

yshquia wvq .af,a mi

IU 
3d

>1300 r;= ly fmdâfid,sla f;a" t<j¨" jk j.d"

l÷lr fr.fida,a iajdNdúl jkdka;r

IU 
3e

>1400 r;= ly fmdâfid,sla f;a" t<j`M" ù"

yshquia wvq .af,a mi ñY% f.j;=

IM 
1a

>2000 r;= ÿUqre ,egfid,sla" f;a" t<j¨" ñY% f.j;=

r;= ly fmdâfid,sla mi ù" jk j.d
wmßK; ÿUqre f,dau mi
yshquia wvq .af,a mi

IM 
1b

>2000 r;= ÿUqre mi" r;= ÿUqre t<j¨" iajdNdúl

,egfid,sla" yshquia wvq jkdka;r
.af,a mi" l÷lr fr.fida,a

IM 
1c

>1300 r;= ÿUqre ,egfid,sla" wmßK; iajdNdúl jkdka;r"

ÿUqre f,dau" l÷lr fr.fida,a t<j¨

IM 
2a

>1800 r;= ÿUqre ,egfid,sla" r;= ly wmkhk lDIs fnda."

fmdâfid,sla ñY% f.j;=" f;a" t<j¨
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IM 
2b

>1600 r;= ÿUqre ,egfid,sla" wmßK; iajdNdúl jkdka;r"

ÿUqre f,dau mi" r;= ly ñY% f.j;=" ù" f;a"
fmdâfid,sla" yshquia wvq t<j¨
.af,a mi

  IM
3a

>1400 wmßK; ÿUqre f,dau" ñY% f.j;=" wmkhk

r;= ÿUqre ,egfid,sla" lDIs fnda." ù
yshquia wvq .af,a mi

IM
3b

>1200 r;= ÿUqre ,egfid,sla" ñY% f.j;=" wmkhk

r;= ÿUqre mi" lDIs fnda." rn¾" ù"
yshquia wvq .af,a mi t<j¨

IM 
3c

>1100 r;= ÿUqre ,egfid,sla" t<j¨" f;a" ñY% f.j;="

wmßK; ÿUqre f,dau mi wmkhk lDIs fnda.

IL 
1a

>1400 ;oska ,m .eiqKq Wm mi iys; fmd,a" ñY% f.j;=

r;= ly fmdâfid,sla yshquia wmkhk lDIs fnda." ù"
wvq .af,a mia" r;= ÿUqre rn¾
,egfid,sla" fr.fida,a

IL 
1b

>1100 r;= ly fmdâfid,sla" fmd,a" ù" ñY% f.j;="

r;= ÿUqre ,egfid,sla" r;= ÿUqre wmkhk lDIs fnda."
mi" yshquia wvq .af,a mi rn¾

IL 
1c

>1300 r;= ÿUqre ,egfid,sla" r;= ÿUqre ñY% f.j;=" rn¾" ù"

mi" yshquia wvq .af,a mi" Wla
wmßK; ÿUqre f,dau mi

IL
2

>1600 r;= ÿUqre mi" yshquia wvq ñY% f.j;=" ù"

.af,a mi" r;= ÿUqre wyia osfhka jjk
,egfid,sla mi fnda." foys"

IL 
3

>1100 le,aisla fkdjk ÿUqre mi" fmd,a" ù" ñY% f.j;=

r;= ÿUqre mi" yshquia wvq
.af,a mi

DL 
1a

>1100 r;= ÿUqre mi" yshquia wvq ñY% f.j;=" ù j.d"  .af,a

mi jk j.d" Wla"
iajdNdúl jkdka;r

DL
1b

>900 r;= ÿUqre mi" yshquia wvq wyia osfhka j.d lrk

.af,a mi Wiaìï fnda." ù j.d"
ñY% f.j;=" jk j.d

DL 
1c

>900 r;= ÿUqre mi yd yshquia wvq wyia osfhka j.dlrk

.af,a mi Wiaìï fnda." ù j.d"
iajdNdúl jkdka;r"
jk j.d" Wla

DL
1d

>900 r;= ÿUqre mi yd yshquia wvq wyia osfhka j.dlrk

.af,a mi" fr.fida,a mi Wiaìï fnda." ù j.d, ,`ÿ
le,E

DL 
1e

>900 r;= ÿUqre mi yd yshquia wvq wyia osfhka j.dlrk
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.af,a mi Wiaìï fnda." ,`ÿ le,E"
iajdNdúl jkdka;r"

DL 
1f

>800 r;= ÿUqre mi yd yshquia wvq wyia osfhka j.dlrk

.af,a mi' .areufida,a mi Wiaìï fnda." ù j.d"  ,`ÿ
le,E yd iajdNdúl
jkdka;r"

DL
2a

>1300 pQ¾Kuh fkdjk ÿUqre mi" wyia osfhka j.dlrk

r;= ÿUqre mi" yshquia wvq Wiaìï fnda." ù"  ,`ÿ
.af,a mi le,E yd iajdNdúl

jkdka;r

DL
2b

>1100 pQ¾Kuh fkdjk ÿUqre mi" wyia osfhka j.dlrk

r;= ÿUqre mi" merKs osh¨ Wiaìï fnda."
mia" yshquia wvq .af,a mia"
fr.fida,a" fid,vhsiaâ
fid,fkaÜ mi

DL
3

>800 r;= ly ,egfida,a lcq" fmd,a" ñrsia" `MEKq"

fr.fida,a ,`ÿ le,E yd iajdNdúl
jkdka;r

DL
4

>750 fid,vhsiaâ fid,fkaÜia" m÷re" ù" wyia osfhka

.areufid,a mi" j.dlrk Wiaìï fnda."
,`ÿ le,E yd iajdNdúl
jkdka;r

DL
5

>650 wêl fndr¨ iys; r;= ÿUqre mi" ,`ÿ le,E yd iajdNdúl

yshquia wvq .af,a mi" jkdka;r" wyia osfhka
fid,vhsiaâ" fid,fkaÜia mi jjk Wiaìï fnda.



3' fnda. j.djg mdxY= mßirfha n,mEu

   3'1   mi ks¾udKh iy mdxY= me;slv j¾Okh

mila hkq l=ula o @

mila hkq Lksc" ldnksl øjH" úúO Ôù wdldr" jd;h yd c,fhka iukaú;" mDÓúh
u;=msg msysgd we;s f.dvìu Ydl j¾Okhg wjYH udOHhla imhk" .;sl jQ foayhls'

mi ks¾udKh ùu

úúO idOl fya;=fjka mdIdK Ô¾Kh ù mdxY=  ud;D øjH ,nd fok w;r" tu mdxY=
ud;D øjH ;jÿrg;a Ô¾Kh ùu yd jHqyd;aul tall we;s ùfï m%;sM,hla f,i mi
ks¾udKh fõ'

mdIdK mdxY= ud;D øjH          mi

ta wkqj" mila ks¾udKh ùu mshjr 2 lska isÿ fõ'  tkï"
1' mdIdK Ô¾Kh 2' mdxY= ckkh

mdIdK Ô¾Kh yd mdxY= ckkh ms<sn| j yeoEÍug m%:u mdIdKhla hkq l=ula oehs
úuid n,uq'

mdIdK (rocks)

Lksc úYd, jYfhka tla /ia ùu ksid iEfok >k ialkaOhla f,i mdIdK ye|skaúh
yels h'  tla Lksc j¾.hla úYd, jYfhka tla /ia ùfuka fyda Lksc j¾. lsysmhla úYd,
jYfhka tla /ia ùfuka mdIdK we;s fõ'

Wod ( CaCO
3 
+ MgCO

3                                                    
CaCO

3 
.MgCO

3  
 ^fvd,uhsÜ&

lafjdaÜia + fm,aiamd¾                        .%ekhsÜ mdIdKh

Lksc j¾. lsysmhla tl;= ù iEfok ksid mdIdKhlg fndfyda úg ksYaÑ; ixhq;shla
fkdmj;S'

mdIdK we;s jk wdldrh wkqj m%Odk fldgia 3lg fnod oelaúh yels h'
tajd kï" 1' wd.afkah mdIdK (igneous rocks)

2' wjidos; mdIdK (sedimentary rocks)

3' úmß; mdIdK (metamorphic rocks)

wd.afkah mdIdK

mDÓú l=yrh ;=< we;s ue.aud mDÓúh u;=msgg meñK isis,a ù >k ùfuka wd.afkah
mdIdK iEfoa'  wd.afkah mdIdKj,g WodyrK f,i .%ekhsÜ" fm.aughsÜ" pdfkdlhsÜ"
nefida,aÜ oelaúh yels h'

wjidos; mdIdK

mdIdK Ô¾Kh ù mia iEoSfuka miqj tu miaj, wvx.= Lksc øjH iq<`.ska fyda
c,fhka fyda .id f.k f.dia fjk;a ia:dkhl ;ekam;a ù tlsfklg ;o ù úúO nkaOk
ldrl u.ska ;oska ne|Sfuka wjidos; mdIdK iEfoa'   Wod( yqkq .,a" fvd,uhsÜ" je,s .,a" mSÜ"
ueá .,a

mdIdK Ô¾Kh ;jÿrg;a Ô¾Kh

jHqyd;aul tall we;s ùu
^mdxY= ckkh&

78
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úmß; mdIdK

mDÓúfha N+ p,k u.ska wd.afkah iy wjidos; mdIdK fmd<j ;=<g ls|d nei  mDÓú
wNHka;rfha we;s wêl WIaK;ajh iy mSvkh ksid úúO fjkia ùï ^mdIdKfha yevh"
iajNdjh yd Lksc m%udKh fjkia ùu& we;s ùfuka úmrs; mdIdK we;s fõ'  Wod( yqkq .,a
yd fvd,uhsÜ úmß;kh ùfuka lsß.re`v iEfoa' ueá .,a úmß;kh ùfuka iaf,aÜ iEfoa'

mdIdK Ô¾Kh     (weathering of rocks)

iajNdjfha mj;sk fN!;sl" ridhksl yd ffcj úoHd;aul l%shdj,s mdIdK u; l%shd
lr ud;D øjH$uQ,sl øjH iEoSfï l%shdj,sh mdIdK Ô¾Kh f,i ye|skafõ'  mdIdK
Ô¾Kfha uq,au wjia:dfõ oS mdIdKfha u;=msg TlaislrKh ù uDÿ ùu isÿ fõ'  B<`.
wjia:dfõ oS mdIdKfha u;=msg m;=re f,i .e,ù hhs'  fuf,i mdIdK uDÿ jQ úg ta u;
mdis yd ,hslk jeã mdIdKh ffcj úoHd;aul Ô¾Khg ,la fõ'  ta u; jefvk mdis
u.ska c,h r|jd .ekSu ksid mdIdK Ô¾Kh fõ.j;a fõ'

mdIdKhl Lksc j¾. lsysmhla wvx.= fõ'  Ô¾K l%shdj,sfha oS mdIdK ;=< we;s Lksc
ridhksl úm¾hdij,g Ndckh fõ'  mdIdKfha wvx.= Lksc w;ßka iuyrla blaukska
Ô¾Kh fõ'  iuyr Lksc fiñka Ô¾Kh fõ'  mdIdKfha we;s Lksc Ô¾Kfhka ,efnk
w;=re M, tlsfkl m%;sl%shd lsÍfuka w¨;a ixfhda. iEfoa'  ñka iuyrla ueá Lksc f,i
mj;sk w;r iuyrla c,fha osh ù c, jykh iu. mfika bj;a fõ'

mdIdK Ô¾Khg n,mdk idOl fN!;sl" ridhksl yd ffcj úoHd;aul f,i m%Odk
ldKav 3 la hgf;a j¾. l< yels h'  fndfyda úg fuu idOl fjka fjka j fkdj taldnoaO
j l%shd lsÍfuka mdIdK Ô¾Kh isÿ fõ'

mdIdK Ô¾Kh i|yd n,mdk idOl

fN!;sl idOl

fN!;sl Ô¾Kh hkq ridhksl ixhq;sfhys fjkila fkdù" mdIdK l=vd len,sj,g
fjka ùuhs (disintegration).  tu.ska  Lkschkaf.a isÿ úh yels ridhksl Ô¾Kh o myiq
lrhs'

mdIdK cS¾Khg n,mdk fN!;sl idOl lsysmhls'

^w& c,h

.,d hk c,fha fõ.h ksid c,h iu. .id f.k tk mdIdK tl u; tl .eàu
ksid mdIdK l=vd len,sj,g lefâ'   uqyqÿ r< ksid o fjrf<a .,a mr leã hhs'  YS;
foaY.=Khla iys; m%foaYj, mdIdKj,g we;s isÿre yd me`Mïj, /ia jQ c,h ñoSfuka
mßudfõ jeä ùu fya;= fldg f.k we;s jk mSvkh ksid mdIdK len,s njg m;a
fõ'  fï wdldrhg c,h mdIdK Ô¾Khg fN!;sl j odhl fõ'

^wd& iq<`.

iev iq<x ksid mdIdK tlsfkl .eà leã hhs'  je,s l=Kdgqj, oS;a fuh isÿ jk w;r
ldka;dr m%foaYj, nyq, j isÿ fõ'

^we& WIaK;ajfha we;sjk fjkia ùï

osjd yd rd;%S ld,j, isÿ jk WIaK;aj úp,k ksid mdIdKj, we;s Lksc úúO
m%udKfhka m%idrKh yd ixfldapkh isÿ fõ'  fuu wiudk m%idrK yd ixfldapk
fya;= fldg f.k mdIdKfha we;s iu;=,s;;dj iy Lksc w;r we;s nkaOk ì|S hdu
ksid tlsfklska fjka fõ'  tys m%;sM,hla f,i mdIdK l=vd len,sj,g leã hhs'
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ridhksl idOl

mdIdKj, we;s Lksc ridhksl úm¾hdij,g Ndckh ùu ksid mdIdK Ô¾Kh ùu"
ridhksl Ô¾Kh f,i y÷kajkq ,efí'  fuys oS mdIdKj, ridhksl iajNdjfha fjkila
úh yels h'  ridhksl Ô¾Kh l%u lsysmhlg isÿ fõ'

^w& ødjKh ùu

mdxY= c,fha úúO øjH osh ùfuka iEfok mdxY= ødjKh yd .efgñka mj;sk
mdIdKj, jQ iuyr Lksc mdxY= ødjKh iu. m%;sl%shd lr osh ù hdu ødjKh f,i
ye|skafõ'

mdIdKj, we;s iuyr Lksc idudkHfhka msßisÿ c,fha osh ùu b;d fiñka
isÿ fõ'  tfy;a jd;fha we;s CO

2
 c,fha osh ùfuka iEfok ldnksla wï,fha

(H
2
CO

3
) fuu c, ødjH Lksc blaukska osh fõ'  túg

 
mdIdK Ô¾Kh fõ.j;a fõ'

WodyrK jYfhka yqKq .,aj, we;s wødjH le,aishï ldnfkaÜ ldnksl wï,fha
osh ùfuka ødjH le,aishï nhsldnfkaÜ iEfoa'

CO
2 
+ H

2
O      H

2
CO

3

H
2
CO

3  
+ CaCO

3
                            Ca(HCO

3
)
2

ldnksl ødjH úfhdackfha oS iEfok ldnksl wï, u.ska o" mdIdKj, we;s
Lksc osh ùu fõ.j;a fõ'  Wod # laIqø Ôùka úiska ldnksl øjH úfhdackfha oS
ksmofjk i,am¾" TlaislrKhg Ndckh ùfuka i,amshqßla wï,h ksmofõ'  fuf,i
ksmofjk ;kql i,amshqßla wï,h u.ska o mdIdK Ô¾Kh fõ.j;a fõ'

^wd& ic,kh ùu

hï ridhksl ixfhda.hl wKqjlg" c, wKq iïnkaO ùu ic,kh f,i
ye|ska fõ' mdIdKj, wvx.= Lkschla jk ysughsÜ ̂ f*ßla Tlaihsâ& ic,kh ùfuka
,sfudkhsÜ ^ic, f*ßla Tlaihsâ& njg m;a fõ'  ySughsÜ f,a r;= meye jk w;r
,SfudkhsÜ ly meye;s h'

ysughsÜ ,sfudkhsÜ
     r;=   ly

fufia Lksc wKq ;=<g c,h wjfYdaIKh lr .ekSfuka tys j¾Kh muKla
fkdj tys wKql jHQyh o fjkia fõ' ic, ixfhda.h" úc, ixfhda.hg jvd
mßudfjka yd nfrka jeä fõ'  tlu mdIdKfha Lksc j¾. rdYshla msysgd we;s ksid
fuhska Lksc tlla fyda lsysmhla muKla ic, ùfuka tys mßudj jeä ùfukaa
mdIdKfha we;s wfkla Lksc u; mSvkhla we;s flf¾'  fuu mSvkh yd nkaOk
ldrl leãu ksid mdIdK mqmqrd len,s fõ'  ;jo ic, ixfhda. uDÿ neúka Ô¾Kh
blauka fõ'  tfia u ic, Lksc úc,kh ùfukaa fndfyda úg kej; uq,a Lksch ,nd
osh yels h'

^we& c, úÉfþokh

c, úÉfþokfha oS hï ridhksl ixfhda.hla c,h iu. m%;sl%shd lr kj
ixfhda.hla iEfoa'  fuys oS c, wKqj yhsv%cka yd yhsfv%dlais,a hk whkj,g ì|S
ixfhda.h iu. m%;sl%shd lrhs'  tneúka tu l%shdj c, úÉfþokh f,i ye|ska fõ'

mdIdK Ô¾Kfha oS c, úÉfþok  m%;sl%shdj jeo.;a ld¾hhla bgq lrhs'  f*,aiamd¾"
uhsld we;=¿ is,sflaÜ Lksc Ô¾Kh jk m%Odk u wdldrh fuh fõ' is,sflaÜ Lksc
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c, úÉfþokh ù fmdgEishï yhsfv%dlaihsâ (KOH) jeks laIdÍh ixfhda. yd is,sis,sla
wï,h (H

2
SiO

3
) njg m;a fõ'  fuu is,sis,sla wï,h" we¨ókshï yhsfv%dlaihsâ

Al(OH)
3
 iu`. m%;sl%shd lr ueá Lksc iEfoa'  fuys we;s úfYaI jeo.;alu jkqfha

fuf,i iEfok ueá Lksc ksid mfiys c,h iy fmdaIl r|jd ;nd .ekSfï yelshdj
jeä ùu h' Wod# wd.afkah mdIdKj, we;s b;d ;o Lkschla jk f*,aiamd¾ c,
úÉfþokh ùfuka flT,skhsÜ (Al

2
Si

2
O

5
(OH)

4
) kï jQ uDÿ ms`.ka ueá ixfhda.h

iEfoa'
KAlSi

3
O

8
    Al

2
Si

2
O

5
(OH)

4

        f*,aiamd¾ flT,skhsÜ

^wE& TlaislrKh

TlaislrKh hkq hï uQ,øjHhla Tlaiscka iu. iïnkaO ùu fyda hï
uQ,øjHhlska bf,lafg%dak bj;a ùuhs'  T,súka" mhsfrdlaiSk" weï*sfnda," nfhdaghsÜ
Lksc jeks f*ria ^Fe2+& wvx.= Lksc TlaislrKhg myiqfjka ,la fjhs' fuu Fe2+

whk Fe3+ njg TlaislrKfhka we;sjk úoHq;a wiu;=,s;;dj fya;=fjka Lksc
jHqyh ì|S hhs' fï ksid Fe2+ wvx.= Lksc myiqfjka úfhdackh fõ' WodyrK f,i
nfhdghsÜ Fe2+ TlaislrKfhka Fe3+ njg m;A ùu;A iu. j¾ñlshq,hsÜ fyda
fudkafudrs,skhsÜ ueá Lksc ,nd foa' ;jo Mn2+ork Lksc TlaislrKfhka Mn3+

fyda Mn4+ njg m;a úh yels h' laIqø Ôù l%shd ksid o TlaislrKh isÿ fõ' mSÜ (Peat)

iys; mfiys we;s jk u,lv jeks f*ßla yhsfv%dlaihsâ (Fe(OH)
3
) fuhg WodyrKhla

f,i oelaúh yels h'

Fe + O
2
    FeO

FeO + O
2
    Fe

2
O

3

^b& lSf,aglrKh

ldnksl øjH Ô¾Kh ùfuka iEfok ldnksl wï," f,day whk iu. m%;sl%shd
lsÍfuka ip,;dj$ødjH;dj jeä ùu ksid mdIdKfhka bj;a ùu isÿfõ'  fuu
l%shdj,sh lSf,aglrKh hs'

^B& TlaisyrKh

hï uQ,øjHhlska bf,lafg%dak ,nd .ekSu fyda Tlaiscka bj;a ùu TlaisyrKhhs'
ks¾jdhq ;;a;aj hgf;a È fuh isÿ fõ'

Fe+3 + e    Fe+2

ffcj úoHd;aul idOl

Ôùkaf.a úúO l%shd fya;= fldg f.k mdIdK Ô¾Kh ùu ffcj úoHd;aul Ô¾Kh
f,i ye|ska fõ' Ydl uq,a" .,a me`Mï w;ßka jeãfï oS we;s jk mSvkh fya;= fldg f.k
mdIdK mqmqrd hdu isÿ fõ'  fuh ffcj úoHd;aul Ô¾Khls'  mdIdK u; ,hslk yd mdis
jeãu ksid mdIdK fN!;sl j fuka u ridhksl j Ô¾Kh fõ'  fuys oS tu ,hslk yd mdis
ksl=;a lrk ldnksl wï,j, ridhksl l%shd ksid mdIdK Ô¾Kh fõ'  tmuKla fkdj
mdIdK u; ldnksl øjH tl;= ù tu øjH nelaàßhd u.ska úfhdackh ùfï oS ksmofjk
ldnksl wï, u.ska o mdIdK Ô¾Kh isÿ fõ'  ;jo mdIdKj, we;s hlv wvx.= ixfhda.
nelaàßhd u.ska TlaislrKh ùfuka o mdIdK Ô¾Kh fõ'

i;=kaf.a l=r .eàu wdoS l%shd ksid o mdIdK Ô¾Kh isÿ fõ'  fï ish,a,g u jvd
ñksidf.a úúO l%shd ksid mdIdK Ô¾Kh isÿ fõ'  ñksidf.a úúO wjYH;djka i|yd l`M
.,a leãu" yqkq.,a leãu wdosh WodyrK f,i oelaúh yels h'
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mdIdK Ô¾Kfha M,

� l=vd mdIdK len,s we;s ùu
� mdIdK" ridhksl fjkiaùïj,g Ndck ùfuka" tajd uDÿ ùu yd tajdfha

ødjH;dj jeä ùu
� TlaislrKh yd is,sld laIrKh ùu ksid b;sß jk hlv Tlaihsâ fya;=fjka

mi r;= meye .ekaùu
� fmdgEishï" fidaähï" le,aishï yd ue.akSishï jeks fmdaIl bj;a ùu
� is,sld bj;a ùu
� ueá Lksc iEoSu

mdxY= ckkh ^Soil genesis&

mdxY= ckkh hkq" mdIdK Ô¾Kfhka we;s jk ud;D øjH ld,h;a iu. úúO
foaY.=Ksl ;;ajj,g Ndckh fjñka ldnksl øjH iu. tl;= ù mßK; mila iEoSfï
l%shdj,sh hs'

fï ms<sn| j lreKq uq,ska u fidhd .;af;a ù'ù' fvdl=fIõ (V.V.Dokuchew) kue;s
úoHd{hd h'  Tyq 1898 oS mdxY= ckkh flf¾ n,mdk idOl we;=<;a iólrKhla bosßm;a
lrk ,oS'

S - ckkh jQ mi
f - ksh;hls
cl - foaY.=Kh
o  - Ôùka
p  - ud;D øjH
t   - ld,h

fï wkqj foaY.=Kh" mdxY= Ôùka" ud;D øjH yd ld,h hk idOl mdxY= ckkhg
n,mdk nj i|yka fõ'

mdxY= ckk idOl

ud;D øjHj,ska mila ks¾udKh i|yd n,mdk m%Odk idOl 5 ls'

� ud;D øjH

� N+ úIu;dj

� ld,h

� foaY.=Kh

� ffcj idOl

fï idOlj,ska jeämqru mi iEoSug n,mdkafka foaY.=Ksl idOl yd ffcj idOl
fõ'  tu ksid fuu idOl il%Sh idOl f,i o wfkl=;a idOl ils%h fkdjk idOl f,i
o ye|ska fõ'

mi we;s ùug ud;D øjHj, n,mEu

mil ud;D øjH hkq" mia me;slfvys mi ;ekSfï l%shdldrlï úoydmdk by< fldgig
(solum) háka we;s fjka jQ (unconsolidated) ialkaOhka fõ'

ud;D øjH" mdIdKj,g jvd ir, tfy;a mi ;rug úfhdackh fkdjQ w;rueos
wjia:dfõ mj;sk øjHhla jk w;r" mdxY= ckkh i|yd ud;D øjH jeo.;a idOlhla f,i
l%shd lrhs'  mil Lksc fldgia ks¾udKh jkafka mdIdK Ô¾Kfhka ,efnk ud;D
øjHj,sks'

S
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j.=j 3'1 # ud;D øjH wkqj iEfok miaj, ,laIK

ud;D øjH iEfok miaj, ,laIK

.%ekhsÜ yd khsia 20] la fyda Bg jeäfhka lafjdaÜia wvx.= h'  r`M
jhkhlska hqla; h'  wdï,sl h'  hlv wvqhs'  ly
ÿUqre meyehla .kS'

yqkq .,a yd fvd,uhsÜ ldnfkaÜ c,fhka fidaod f.k hhs'  hlv" is,sld
jeks uQ,øjH r|jd .kshs'  jhkh r`M h'
c, jykh hym;a h'

je,s .,a je,s wêlh ' c, jykh hym;a h' nkaOk ldrl
f,i hlv fyda ldnfkag ;sìh yels h'

fIa,a jhkh ishqï h'  ikakdhl;dj wvq h'
mi fkd.eUqre h'  c, jykh ÿ¾j, h'

fvd,rhsÜ ueá mia" jhkh ishqï h'  c, jykh ÿ¾j, h'

nefida,aÜ nr l`M mia

f*frdaue.akSishï Lksc ;o j¾Khla .kS'  Ô¾Kh fõ.j;a h'  lafjdaÜia
wvx.= h'

wmßK; miaj, ud;D øjHfha n,mEu wêl nj fidhd f.k we;'  tlu øjH u;
il%sh idOl úúO wdldrhg n,mEu ksid úúO mia j¾. we;s úh yels h'

N+ úIu;dfjys n,mEu

fuh wdldr ;=kls'
^w& WÉp;ajh
^wd& nEjqu
^we& ysreg uqyqK ,d we;s osYdj

^w& WÉp;ajh

uqyqÿ uÜgfï isg by<g hk úg WIaK;ajh wvq fõ'  WIaK;ajh wvq jk úg
mdxY= ckkh yd mfia isÿ jk fjk;a m%;sl%shdjkaf.a fõ.h wvq fõ'

rEmh 3'3# je,s .,arEmh 3'3# je,s .,arEmh 3'3# je,s .,arEmh 3'3# je,s .,arEmh 3'3# je,s .,arEmh 3'1# .%ekhsÜrEmh 3'1# .%ekhsÜrEmh 3'1# .%ekhsÜrEmh 3'1# .%ekhsÜrEmh 3'1# .%ekhsÜ rEmh 3'2# rEmh 3'2# rEmh 3'2# rEmh 3'2# rEmh 3'2# yqkq .,a

rEmh 3'6# rEmh 3'6# rEmh 3'6# rEmh 3'6# rEmh 3'6# f*frdaue.akSishïrEmh 3'4# rEmh 3'4# rEmh 3'4# rEmh 3'4# rEmh 3'4# fIa,a rEmh 3'5# rEmh 3'5# rEmh 3'5# rEmh 3'5# rEmh 3'5# nefida,aÜ
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Wod # WIaK;ajh wvq ksid ldnksl øjH úfhdackh o wvq fõ'  tkï WÉp;ajh
wkqj iEfok mia fjkia fõ'

^wd& nEjqu

wêl nEjqula we;s úg ks;ru mi fidaod hdu jeä h'  tjeks ia:dkj, ieu úg
u we;af;a wmßK; mia h'  l÷ mduq, .eUqre mßK; mia we;s fõ'  nEjqu rys;
ia:dkhl ldkaÿ ùu isÿ úh yels jqj;a fidaod hdu wvq ksid mßK; mi b;sß fõ'

^we& ysreg uqyqK ,d we;s osYdj

N+ñh kef`.kysr foig uqyqK ,d we;s úg ,efnk iQ¾hdf,dalh jeä ùfuka
WIaK;ajh jeä ù mdxY= Ô¾K l%shdj fõ.j;a fõ' Ydl j¾Okh o jeä ù ldnksl øjH
mig tl;= ùu o jeä h'  tu ksid mi blaukska ixj¾Okh fõ'  i,lk N+ñh W;=re
fyda ol=Kq osYdjg uqyqK ,d we;a kï fl<ska u ysre t<sh fkd,efí'  túg mdxY= Ô¾K
l%shdj,sh wvq fõ.hlska isÿ jk w;r Ydl j¾Okh o wvq h'  fï wkqj N+ñh uqyqK ,d
we;s osYdj o mi ks¾udKhg wkshï wdldrhg n,mdk nj fmfka'

ld,fha n,mEu

úúO idOl n,meje;a jQ ld,h mi ;ekSug n,mdhs'  os.= ld,hla uq¿,af,a ;ekqk
mrsK; mi" ud;D øjHhkaf.ka iEfyk fjkialï olajhs' flá l,la muKla mi iEoSfï
úúO idOlhkag Ndckh jQ mi ̂  wmrsK; mi&  ud;D øjHhkaf.ka t;rï fjkia fkdfõ'
;jo u;=msg mi iEu úg u Ldokhg ,la jkafka kï" mrsK; mila we;s fkdfõ'

foaY.=Kfha n,mEu

mdxY= ckkh flfrys j¾Idm;kh" wd¾ø;dj" WIaK;ajh" wdf,dalh yd iq<`. hk
idOl n,mdhs'

fuu  foaY.=Ksl idOl mi ixj¾Okh flfrys iDcq j fyda jl%dldr j n, mE yels
h'  fïjdhska jvd;a jeo.;a jkafka j¾Idm;kh yd WIaK;ajhhs'

� j¾Idm;kh

wêl j¾Idm;kh ksid f;;a l,dmfha mdIdK Ô¾Kh fõ.j;a ù K+, Mg+2, Na+,

Ca+2 jeks Ndiañl legdhk laIrKh ù mi wdï,sl fõ'   j¾Idj ksid f;; miaj,
CO

2
 osh ù iEfok ldnksl wï, Lksc yd yqkq .,a iu. m%;sl%shd lr le,aishï

nhsldnfkaÜ idohs'  j¾Idj jeä jQ úg fïjd laIrKh fõ'  j¾Idj wvq jQ úg mfia
ldnfkag tl;= ù mi laIdÍh fõ'  wêl j¾Idfõ oS nEjqïj, j¾Okh jQ mi
Ldokh ù mfia .eUqr wvq lrhs'

� WIaK;ajh

fuh jl%dldr j yd Rcq j mi ixj¾Okh flfrys n,mdk idOlhls'  WIaK;ajh
jeä kï mdIdKj, fN!;sl" ridhksl Ô¾K l%shd jeä h' laIqø Ôù l%shdldÍ;ajh
jeä ù mfia ldnksl øjH m%udKh jeä fõ' tkï WIaK;ajh wkqj m%foaYj, mdxY==
ckk l%shd fjkia fõ'

mfia fN!;sl yd ridhksl ,laIKj,g o mfia we;s laIqø Ôù .ykh flfrys
o WIaK;ajh n,mdhs'  laIqø Ôù .ykh mfia we;s ldnksl øjH m%udKh flfrys
n,mdhs'  tu.ska WIaK;ajh mdxY= ckkh flfrys Rcq yd jl%dldr j n,mdhs'

wdf,dalh" iq<`." idfmalaI wd¾ø;dj hk idOl mdxY= ckkh flfrys t;rï
jeo.;alula ke;' kuq;a wdf,dalh" Ydl .ykh yd mdxY= c,h jdIamSlrKh i|yd
n,mdhs'  tu ksid fuu idOl jl%dldr j mdxY= ckkh i|yd n,mdhs'
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ffcj f.da,fha n,mEu

mi iEoSfuys ,d Ydl" i;aj iy laIqø Ôùkaf.a l%shdldÍ;ajh o jeo.;a idOlhls' hï
m%foaYhl we;s jDlaI,;d tys ;efkk mi u; ;oska n,mEï we;s lrhs' WodyrKhla f,i
tl u ud;D øjHhla we;s iy tl u foaY.=K ;;aj hgf;a we;s ksrdjrK N+ñj,g jvd
le,E ìul mi ks¾udKh idudkHfhka fõ.j;a fõ' ;jo jDlaI,;d fldgiaj, ridhksl
ixhq;sh o"  ks¾udKh jk mfiys iajNdjh flfrys ;oska u n,mdhs' WodyrKhla f,i mi
u; m;s; jk Ydl fldgiaj, we;s K+, Ca+2 iy  Mg+2 jeks legdhk wvq kï fmdaIK
øjHhkaf.a pl%sh ixl%uKfha fõ.h wvq fõ' ;jo tjeks mil wdï,sl;dj mi ks¾udKh
jk Ô¾K l%shdj,shg n,mdhs' ;jo jDlaI,;dosh u.ska Ldokh wvq lsÍu ksid Lksc bj;a
lsÍu o wvq flf¾'

mfiys fjfik laIqø Ôùka iy i;ajhka" jDlaI,;d iajNdjh wkqj fndfyda ÿrg
;SrKh fõ' mfiys jik laIqø Ôùka ^iycSú iy ksoyia& úiska jdhqf.da,Sh khsg%cka ;sr
lrhs' th mfiys ldnksl øjH m%udKh fuka u khsg%cka m%udKh jeä ùug fya;= fõ'
;jo fuu laIqø Ôùka mfiys jHqyh ;ekSug o odhl fõ' laIqø Ôùkag wu;rj .evú¨ka
iy fjk;a uyd Ôùka" mfiys úúO fldgia ñY% lsrSu iy ldnksl øjH tl;= lsÍfuka mi
ks¾udKhg odhl fõ'

ñksidf.a l%shdldrlï o" mi ks¾udKhg n,mdhs' ñksidf.a lDIsld¾ñl lghq;="
fmdfydr Ndú;h" mia ixrlaIKh iy fjk;a ixj¾Ok lghq;= o mi ;ekSfuys ,d jeo.;a
fõ'

mdxY= me;slv (soil profile)

mdxY= ckkfha m%;sM,hla f,i mdxY= me;slvla ks¾udKh fõ'  mdxY= me;slv hkq
mfiys u;=msg isg ud;D mdIdKh olajd mfia úúO ia;rj, msysàu meyeos,s j oelafjk
f,i ilia l< mfia isrialv hs'  ndOdjlska f;dr j hym;a foaY.=Ksl yd N+ úIu;d ;;aj
hgf;a m%Yia; wdldrfhka ffcj idOl n,mEu ksid meyeos,s mdxY= me;slvla ixj¾Okh
fõ'  mQ¾K j j¾Okh jQ mdxY= me;slvl O, A, B, C yd R f,i m%Odk l,dm y÷kd .; yels
h'

O l,dmh f,i y÷kajkafka mi u;=msgg jefgk yd Ô¾Kh jQ yd fjñka mj;sk
ldnksl øjH wvx.= l,dmhhs'  thg my<ska A l,dmh msysgd we;s w;r ldnksl øjH
úfhdackfhka Lksc øjH mig tl;= fõ'  ;jo mi u;=msgg j¾Idm;kh u.ska ,efnk
c,h ksid tu Lksc mfiys my<g laIrKh fõ'  fï ksid fuu l,dmh laIrKh jQ
l,dmh fkdfyd;a úfYdaOk l,dmh f,i ye|ska fõ'  mfia laIrKh jk Lksc fmdaIl
;ekam;a jkafka me;slfvys B<`. ia;rh jk B l,dmfha h'  tu ksid tu l,dmh ixpdhl
l,dmh f,i o fmdaIs; l,dmh f,i o y÷kajhs'  Bg my<ska we;s C l,dmfha mdIdK
Ô¾Kfhka ,enqKq ud;D øjH we;'  ud;D mdIdK ;Ügqj (R) fuhg my<ska we;'



86

mdxY= me;slfâ m%Odk l,dm" Wm l,dm fkdfyd;a Wmia;rj,g fnod fjka l< yels
h'  jk .; miaj, úfhdackh fkdjQ fld< frdvq ;Ügqjla mfiys u;=msáka u mj;S'  th
A

00
 ia;rhhs'  úfhdackh jQ ldnksl øjH A

0 
f,i y÷kajhs'  ldnksl øjH Ô¾Kfha uq,a

wjia:dj yshqólrKhhs'  yshqólrKfha oS ldnksl øjH Ô¾Kh ù yshquia njg mßj¾;kh
fõ'  miqj fuu yshquia LksÔlrKh ùfuka Lksc iEfoa'  yshqólrKh jQ ldnksl øjH A

0

ia;rfha mj;S'  LkscSlrKfha M,h jQ Lksc øjH iu. ñY% j we;s ldnksl øjH A
1
 ia;rfha

wvx.= fõ'  A
2 
ia;rfha by< ia;rj,ska laIrKh jQ fmdaIl wvx.= fõ'  fuu  A

1 
yd A

2 
hk

ia;r mdxY= me;slfâ A l,dmhg wh;a fõ' i;H A
 
l,dmh A

2
 fõ'  O l,dmhg yd A

00
 yd

A
0 
ia;r wh;a fõ'

mdxY= me;slfvys B l,dmh B
1
, B

2
, B

3
 f,i ia;r ;=klg fnfoa'  B

1
 ys we;af;a A

l,dmfhka laIrKh jQ fmdaIl fldgia jk w;r tajd ;ekam;a jkafka B
2
 ia;rfha h'  fuys

ueá nyq, j ;ekam;a ù we;'  B
3
 ia;rh ud;D øjH mia njg mßKdukh jk ia;rh fõ'

ndOd fkdjQ yd fjkia ùïj,g Ndckh fkdjQ N+ñhl oS muKla mdxY= me;slvl
by; i|yka wdldrhg ia;r oelsh yels h'  lDIsld¾ñl ìul oS ìï ieliSfï oS mfiys
u;=msg ;Ügq ñY% flfrk ksid me;slfvys ia;r fjka lr oel .ekSug wmyiq h'  Y=Ial yd
w¾O Y=Ial m%foaYj, oS jdIamSlrKh wêl fõ'  jdIamSlrKh jk c,h iu. mfiys my<
ia;rj, we;s ,jK by< ia;rj,g meñfKa'  túg mdxY= me;slfvys ia;r wmeyeos<s fõ'
wêl j¾Idm;khla we;s m%foaYj, A ia;rh Ldokh ù B ia;rh u;= fõ'  my;rg f;;a
l,dmSh lfndla iys; fndr¨ mi .ek lsj yelafla u;=msg ;snQ mia ;Ügqj Ldokh ùfuka
u;= jQ merKs B ;Ügqj nj h'

mdxY= me;slvla ixj¾Okh ùu

mdxY= me;slv mfiys uq`M b;sydih u fmkajk o¾Ykhla fõ' mi u;=msg jefgk
ldnksl øjH Ô¾Kh ù mi iuÕ ñY% ùu" mi ;=< isria j c,h jEiaiSu" ud;D øjH
Ô¾Kfhka mig Lksc tl;= ùu hk lreKq u; fN!;sl yd ridhksl ,laIKhkaf.ka
tlsfklg fjkia jk mdxY= ia;r mfiys ks¾udKh fõ'

mdxY= me;slvla ixj¾Okh ùug n,mdk m%Odk idOl f,i ie,flkafka mdxY=
ckkhg n,mdk idOl h'  tkï" ud;D øjH" foaY.=Kh" Ôùka" N+ úIu;dj yd ld,h hs'

rEmh 3'7 # o¾YSh mdxY= me;slvl olakg ,efnk ia;r

A
00

A
3

A
1

A
2

B
1

B
2

B
3

R
ud;D øjH

úfYdaOkh j Q  ia;rh

ldnksl øjH w;=reKqj

yHquia ia;rh
yHquia yd Lksc mia ñY% jQ ia;rh

ixpdhl l,dmh

ud;D øjH Ô¾Kh
fjñka mj;sk l,dmh

O

ldnksl
 l,dmh

A

úfYd aOkh
jQ  l,dmh

fmdaIKh
jQ l,dmh

B

ud;D øjH
l,dmh

C

A
0 cSrKh fjñka mj;sk ldnksl øjH

ud;D mdIdK
;Ügqj

ud;D
øjH

ixpdhl
l,dmh

ldnksl
l,dmh

úfYaOk
l,dmh
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mia me;slv ixj¾Okh ùfï wjia:d

o¾YSh mia me;slvla ixj¾Okh ù mi we;s jkafka ud;D mdIdKh Ô¾Kh ùfuks'

^1& wjia:dj

fuys oS mdIdK Ô¾Kh wdrïN fõ'  mdIdK
Ô¾Kh we;s jkafka WKqiqï wd¾ø ld,.=Ksl
;;ajj, oS h'

^2& wjia:dj

Ô¾Kh wdrïN ù jir 10 la muK .; jk
úg ud;D mdIdKh u; frf.d,s;h ̂ud;D øjH&
ks¾udKh fõ'  fN!;sl yd ridhksl Ô¾Kh
u.ska ud;D mdIdKh l=vd len,sj,g m;a fõ'
ud;D mdIdKh u;=msg C ia;rh iEfoa'

^3& wjia:dj

mia me;slv ixj¾Okh wdrïN
ùfuka wjqreÿ 100 la muK .; jQ úg
jDlaI,;dosh frf.d,s;h u; jefvk w;r ta
u.ska ldnksl øjH me;slv u;g tl;= fõ'
jDlaI,;dosh me;slv u;g we;=,a ùu" j¾Okh
yd tajd ñh hdu ksid ldnksl øjH mig
tl;= fõ'  fuh ;=kS ia;rhla f,i we;s jk
w;r A l,dmh ixj¾Okh fõ'

^4& wjia:dj

me; slv ixj¾Okfhka wj qreÿ
1 000lg muK miq mfia j¾Kh yd jHqyh
oshqKq fõ'  A l,dmh >klï fõ'  ;o meye;s
fõ'  O l,dmh Ydl wjfYaI tl;= ùu u.ska
ixj¾Okh fõ'  hlv Tlaihsv yd is,sflaÜ
ueá Lksc ksIamdokh ù me;slfâ my<g
úfYdaOkh ùu u.ska Bys r;= meye;s j¾Khka
we;s fõ'

R

R

C

 A

C

R

O
A

C

R

B
t
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^5& wjia:dj

me; slv ixj¾Okfhka wj qreÿ
10 000lg miq we;s jk wjia:djls'  ;jÿrg;a
ueá tl;= fõ'  tfia u hlv Tlaihsv yd ueá
Lksc ksI amdokh ù me; slfâ my<g
úfYdaOkh ù B ia;rh ;jÿrg;a r;= meye ùu
yd tys ueá tl;= ùu isÿ fõ'

tfia u ldnksl øjH tl;= ùfuka A
l,dmfha >klu yd ;o meye;s j¾K we;s
fõ'

^6& wjia:dj

me;slv ixj¾Okfhka wjqrÿ 100 000
miq we;s jk wjia:djls'  os.ska os.g u mia
me;slfâ by< isg my<g hlv Tlaihsv yd
is,sflaÜ ueá úfYdaOkh ùfuka B l,dmhg
by<ska E l,dmh we;s fõ'  os.ska os.g u hlv
Tlaihsv yd is,sflaÜ ueá laIrKh ùu ksid
Bt l,dmh mq`M,a fõ'  Y% S ,xldfõ mia
me;slvj, fuu E l,dmh olakg fkd,efí'

lDIsld¾ñl lafIa;%hl mdxY= me;slvla wOHhkh lsÍfuka ,efnk m%;s,dN

1' mfia iïmQ¾K .eUqr;a" tla tla ia;rj, >klu;a oek .; yels ùu'
2' mfia uq,a j¾Okh jk il%Sh .eUqr ;SrKh lr .ekSu'  ta wkqj fnda. j¾. ;SrKh

i|yd me;slv wOHhkh jeo.;a fõ'
3' mfia  ìï ilia l< hq;= .eUqr ;SrKh lsÍu i|yd mdxY= me;slv jeo.;a fõ'  tfia u

ìï ilia lsÍug Ndú; l< hq;= WmlrK j¾.h ;SrKh lsÍu i|yd o me;slv
m%fhdackhg .; yels h'

4' mdxY= me;slv wOHhkh lsÍfuka tys úúO ia;rj, wvx.= Lksc yd tajdhska mig
tl;= jk fmdaIl whk ms<sn| j woyila ,nd .; yels h'

5' mfia tla tla ia;rj, jQ c, jyk ;;a;ajh ms<sn| j o< woyila mdxY= me;slv
wOHhkfhka ,nd .; yels h'
Wod ( hï mdxY= ia;rhl FeO mj;sk w;r" ly meye;s j¾Khla olakg we;a kï bka

woyia jkafka c, jykh ÿ¾j, nj h'  r;= fyda ÿUqre j¾Khla we;a kï c,
jykh uekúka isÿ fõ'

mdxY= .eUqr

mil u;=msg isg ud;D mdIdKh olajd msysgk A,B,C ia;r 3 ys u >klfï tl;=j
mdxY= .eUqr f,i ye|ska fõ'

j.=j 3'2  mdxY= .eUqr wkqj mia j¾.SlrKh

mdxY= .eUqr mia j¾.h

50 cm g wvq fkd.eUqre mia
50 - 100 cm uOHia: .eUqre mia
100 - 150 cm .eUqre mia
150 cm g jeä b;d .eUqre mia

O
 A

 E

B
t

C

R

O

 A

B
t

C

R
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mdxY= .eUqr fnda. j.dfõ oS jeo.;a jk wdldrh

hï ìul j.d lsÍu i|yd fnda. f;aÍfï oS mdxY= .eUqr jeo.;a fõ'  .eUqre uQ, moaO;s
iys; fnda. ^Wod # wU" w,s.eg fmar" oej Ydl& f;dard .; hq;af;a .eUqre mia i|yd h'
t<j¨ j¾." ñßia" Ækq" nvbß`.= jeks fkd.eUqre uQ, moaO;s iys; fnda. fkd.eUqre mia
i|yd f;dard .; yels h'  .eUqre mfiys fmdaIl /f|k iSudj jeä h'  ta ksid .eUqre miaj,
fnda. j.dfõ oS fmdaIl W!k;djkag md;% ùu wju fõ'  uQ, moaO;s .eUqrg úysfok úg
fmdaIl pl%SlrKh o l%uj;a fõ'  mdxY= .eUqr jeä jk úg mfia r|d mej;sh yels c,
m%udKh jeä h'  c, jykh id¾:l j isÿ fõ'  ta ksid mi ;=< ld¾hlaIu c, md,khla
isÿ fõ'  .eUqr wvq mfiys c, jykh ÿ¾j, úh yels h'  tfia jqjfyd;a fnda. j.dfõ oS
úúO .eg¨ u;= fõ'  tkï c, jykh ÿ¾j, jQ úg frda. jHdma;sh jeä fõ'  mdxY= jd;kh
ÿ¾j, fõ'  tu ksid Yajikhg n,mEï we;s ùfuka uQ, moaO;s j¾Okhg" mdxY= Ôùkaf.a
j¾Okhg ndOd meñfKa'  ldnksl øjH úfhdackh ÿ¾j, fõ'  mi ;=< úI jdhq iEosh yels
h'

mdxY= .eUqr jeä ùu ksid c, jykh iu. mfia by< ia;rj, we;s fmdaIl my<g
laIrKh ùfuka by< ia;rj, fmdaIl ys`.;djla we;s ùug o bv ;sfí'  kuq;a tfia úh
yelafla fndfyda úg je,s wêl miaj, h'  mdxY= .eUqr ìï ieliSfï oS WmlrK Ndú;hg
o n,mEï we;s flf¾'  iqÿiq WmlrK f;dard .ekSfï oS mia me;slv Ndú; l< yels h'

mdxY= .eUqr u.ska mdxY= ia;rj, >klu oel .; yels w;r ta u.ska iS idk .eUqr
;SrKh l< yels h'  tfuka u mdxY= me;slfâ ,laIK u.ska mdxY= foayfha wvx.= Lksc j¾.
yd ta u.ska mig tl;= jk fmdaIl ms<sn| wjfndaOh ,efí'

     3'2   mdxY= ix>gl" tajdfha n,mEu yd mi l<ukdlrKh

mi m%Odk jYfhka ix>gl y;rlska iukaú; fõ'
1' mdxY= >k øjH
2' mdxY= jd;h
3' mdxY= c,h
4' mdxY= Ôùka

mdxY= >k øjH

fï hg;g (a) mdxY= Lksc$ wldnksl øjH
(b) mdxY= ldnksl øjH wh;a fõ'

m%ia;drh 3'1 # mdxY= ix>glj, jHdma;sh

25]

45]

25]
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mdxY= Lksc

mdxY= Lkschla hkq ksYaÑ; ridhksl ixhq;shla iys; iucd;Sh wldnksl øjH fõ'
mfia Lksc øjH fyj;a wldnksl øjH je,s" frdka uv yd ueá hk m%d:ñl wxY+kaf.ka
iukaú; h'  fuu Lksc mig ,efnkafka mdIdK yd mdxY= ud;D øjH ÔrKh ùfuks'

fndfyda úg mdIdK Ô¾Kh ù b;sß jk wjfYaI f,i ueá" je,s yd frdka uv oelaúh
yels h'  je,s yd frdka uv mfia fN!;sl .=Kdx. flfrys m%Odk jYfhka n,mdhs'        Wod(
c,h r|jd .ekSfï yelshdj'  kuq;a fïjd mfia ridhksl ,laIK flfrys olajk n,mEu
w,am h'

mfia jQ ish¨ u Lksc my; mßos j¾.SlrKh l< yels h'

                                      mdxY= Lksc

m%d:ñl Lksc

øj ue.aud isis,a ù >kSNjkh ùfï oS iEfok wd.afkah mdIdKj, wka;¾.; jk"
wd.afkah mdIdK Ô¾Kh ùfuka mig ,efnk Lksc m%d:ñl Lksc f,i ye|ska fõ'

mfia je,s fldgfia nyq, jYfhka wka;¾.; jkafka m%d:ñl Lksc hs'  tajd ;jÿrg;a
Ô¾Khg m%;sfrdaë oDVNdjfhka jeä Lksc hs'  mfia nyq,j u mj;sk m%d:ñl Lksc jkafka
lafjdaÜia iy fm,aiamd¾ h'  tajdfha ixhq;sh ;=< jeämqr u  Si wvx.= jk ksid is,sflaÜ
Lksc f,i y÷kaj hs'

lafjdaÜia

fuh iEoS we;af;a uQ,sl jYfhka Si p;=ia;,j,sks'  fujeks p;=ia;, ;%sudk wjldYhl
ne|S hdfuka lafjdaÜia oe,sila ks¾udKh fõ'

fm,aiamd¾

fm,aiamd¾ iEoS we;af;a Si j, p;=ia;,Sh jHqyhkaf.ka yd Al j, wIag;,Sh jHqyhkaf.ks'
tneúka fm,aiamd¾ we¨ñfkda is,sflaghla f,i y÷kajhs'

oaú;Shsl Lksc

hïlsis ødjKhl jQ ixfhda.hka wjlafIam ùfuka fyda wjidokh ùfuka" ke;fyd;a
Lksc mqk¾iaMálSlrKh ùfuka iEfokakd jQ Lksc oaú;Shsl Lksc f,i ye|ska fõ'  tkï
oaú;Shsl Lksc f,i y÷kajkafka wjidos; fyda úmß; mdIdKj, ;sî tajd Ô¾Kh ùfuka
mig ,efnkakd jQ Lkschka h'

ueá Lksc

� mfia jQ ueá Lksc hkq oaú;Shsl Lkschka h'  flT,skhsÜ" fudkaÜfudßf,dkhsÜ"
b,hsÜ hkq ueá Lkscj,g m%Odk ksoiqka h'

� ueá Lksc iEoS we;af;a is,sld (SiO
2
) p;=ia;,Sh jHqy yd we¨ñkd (Al

2
O

3
)

wIaG;,Sh jHqy tlsfkl ne|Sfuks'

m%d:ñl Lksc oaú;Shsl Lksc

m%d:ñl Wm;la we;s
fjk;a Lksc

ia;r is,sflaÜ Lksc fjk;a Lkscis,sflaÜ Lksc
Wod# lafjdaÜia

     fm,aiamd¾
Wod# flT,skhsÜ

fudkaÜfudßf,dkhsÜ
Wod# b,hsÜ
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� fï ksidu oaú;Shsl Lksc fyj;a ueá Lksc ia;r is,sflag Lksc f,i o"
we¨ñfkda is,sflag Lksc f,i o ye|skaúh yels h'

fujeks iaMál tall rdYshla tlsfkl ne|S hdfuka ueá Lksc oe,sila ks¾udKh fõ'
ueá Lkscj, iaMál tallfha jQ SiO

2
" Al

2
O

3
 w;r wkqmd;h u; kej; j¾.SlrKh l<

yels h'

ueá Lkscj, fmdÿ ,laIK

1' mfia jQ ridhksl jYfhka jvd;a u l%shdldÍ" il%sh fldgi jkafka ueá
Lkschs'

2' ueá Lksc iaMálrEmS jk w;r oe,sidldr ^,eáia wdldr& jHqyhla iys; h'
3' fuu ueá Lkscj, oe,sfia iaMál tall w;rg c,h Wrd .ekSfï yelshdj

mj;S' tneúka ueáj,g c,h Wrd f.k m%idrKh ùfï yelshdjla mj;S'
4' 2(1 wkqmd;h ork ueá Lksc uekúka c,h Wrd .kS'
5' ueá wxY=jla fyj;a iaMál tallhla 0'002mm g jvd úIalïNfhka wvq h'
6' ueá Lksc wxY= c,Sh ødjKhla ;=< wj,ïNkh fõ'
7' ueá Lksc m%d:ñl jYfhka RK wdfrdamKh orhs'  tneúka tajdg Ydl fmdaIKh

i|yd jeo.;a jk Ok whk wêfYdaIKh lr ;nd .; yels w;r u Ok whk
yqjudre l< yels h'

8' mig tl;= jk úúO úI iys; whk wjfYdaIKh lr tajdhska Ydlj,g we;s
jk wys;lr n,mEï je<elaùug odhl fõ'

ueá Lksc

is,sld we,qñkd is,sld we,qñkd

1 # 1 2 # 1

Wod # flT,skhsÜ Wod # fudkaÜfudßf,dkhsÜ

rEmh 3' 8  flT,skhsÜ ys jHqyh

rEmh 3' 9# fudkaÜfudfrd,skhsÜ ys jHqyh
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j.=j 3'3 # mfiys nyq, ia;r is,sflaghkaf.a .=K

      jHqyh Lksc ldKavh        m%idrK  legdhk yqjudre
yelshdj  Odrs;dj ^100g g ñ,s iul&

1#1 ia;r is,sflaÜ flT,skhsÜ b;d wvqhs 1-10 ^ b;d wvqhs &

2#1 ia;r is,sflaÜ uhsld b;d wvqhs 20-40 ^ wvqhs &

j¾ñlshq,hsÜ iSñ;hs 120-150 ^ by<hs &

fudkaÜfudßf,dkhsÜ jeähs 80-120 ^ by<hs &

2#1#1 ia;r is,sflaÜ laf,darhsÜ b;d wvqh 10-40 ^ wvqhs &

is,sflaÜ fkdjk Lksc

mfia" jeo.;a jk is,sflaÜ fkdjk Lksc iaj,amhla we;'

le,aihsÜ

fuys le,aishï ldnfkaÜ wvx.= h'  yqkq .,aj, uQ,sl øjHhla fõ'  ud;D mdIdKfha
nyq, ix>glhls'

.síihsÜ 

Ô¾Kh jQ mfia olakg ,efnk we¨ókshï wêl Lkschls'

ySughsÜ  

f*ßla whk  j, Tlaihsvhls'  mfia r;= meye;s j¾Khg fya;= fõ'

wef,daf*aka

fuh ueá Lksc fldgig wh;a kuq;a y÷kd .;a jHQyhla fkdue;'  ,djd w`Mj,ska
iEfok wmßK; miaj, olakg ,efí'  fuh o mfia legdhk r|jd .ekSu i|yd jeo.;a
fõ'  RK wdfrdamKhla iys; h'

mdxY== ldnksl øjH

ldnksl øjH" laIqø Ôùka u.ska mig tl;=jk Ydl yd i;aj wmøjH Ô¾Kh ùfuka
iy ridhksl j fjkia ùfuka iEfok úIudldr ñY%Khls'  tu ñY%Kfha mig w¨;ska
tl;=jk Ydl yd i;aj fldgia" Ô¾Kh fjñka mj;sk øjH" Ô¾Kh jQ ldnksl øjH wvx.=
fõ'

mig tl;=jk úúO ldnksl øjH mfia oS úfhdackh fõ'  mfia f;;ukh we;akï"
mdxY= laIqø Ôùka isà kï yd iqÿiq WIaK;ajh mj;S kï ldnksl øjH úfhdackh ld¾hlaIuj
isÿ fõ'  ldnksl øjH ^Ydl yd i;aj fldgia& úfhdackfha oS tys uQ,sl iajrEmh fjkia
ù ;rula ia:djr jQ yshquia njg m;a fõ'  yshquia hkq ;o meye;s" ieye,a¨ wiaMálrEmS"
ksh; jHqyhla rys; øjHhls'
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yshquiaj, we;s øjH iy ,laIK my; oelafjk wdldrhg oelaúh yels h'

yshquia" yshqñla øjH yd yshqñla fkdjk øjHj,ska iukaú; h'  yshqñla øjHj, wvx.=
yshqñla wï,h pH 2 g wvq jeks wêl wdï,sl ;;ajj, oS c,fha osh fkdjk w;r jeä pH

;;ajj, oS ødjKh fõ'  fuu fldgi ;o ÿUqre meyefha isg l`M meye;s fõ'  *,aúla wï,h
ish¨ pH mrdij, oS c,fha ødjKh fõ'  <d ly meyefha isg ÿUqre ly meyeh olajd meyeh
fjkia fõ'  yshqñla lsis u pH mrdihl oS c,fha osh fkdjk w;r l`M meye;s h'  yshqñla
fkdjk øjHj, wkql Ndrfha wvq ldfndayhsfâ%g" ,smsv yd weuhsfkda wï, wvx.= h'

laIø Ôùka u.ska mßj¾;kh ùu

<d ly ly ÿUqre
w`M meye;s

l`M

jeä fõ

jeä fõ

wvq fõ

wvq fõ
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ldnksl øjHj, jeo.;alu

1' Ydl fmdaIl iemhSu

Ydlj, fmdaIl iq,N;dj flfrys ldnksl øjH jl% yd Rcq n,mEula olajhs'
yshquiaj, mDIagh RK wdfrdams; h'  tu.ska Ok whk wêfYdaIKh lr ;nd .ekSfï
yelshdj ,efí'  tkï" yshquia mi ;=< fmdaIl ixpdhlhla f,i l%shd lrhs'  khsg%cka"
fmdiamria yd i,am¾ hk fmdaIl i|yd ixÑ;hla f,i l%shd lsÍug wu;r j Ydlj,g
wdOdrjk m%Njhka i|yd fmdaIKh imhhs'  Wod ( khsg%cka ;sr lrk nelaàßhd i|yd
ldnksl øjH iemhSu yd Yla;s m%Njhla f,i l%shd lrhs'

2' mfia fN!;sl ;;ajh" mdxY= Ldokh" iajdrlaIl;dj yd legdhk yqjudrej flfrys

we;s n,mEu

miaj, jHQyh ieliSu flfrys yshquia n,mdhs'  ìï ieliSfï oS mfia jHqyh ì|
jeàï isÿ úh yels w;r ldnksl øjH mig tla lsÍu u.ska th je<ela fõ' mfia jd;kh"
c,h r|jd .ekSfï Odß;dj" mdr.uH;dj wdoS ish¨ ,laIK yd l%shdj,s yshquiaj,ska jeä
lrhs'  ldnksl øjH mig tla lsÍu u.ska ixlS¾K ldnksl øjH iEoS ta u.ska mdxY= wxY=
ne|S iuQyk iEoS mfia jHqyh oshqKq lrhs'  fuu iuQyk u.ska mi nqre,a" újD; yd lKslduh
;;ajhla we;s lrhs'  c,h mi ;=<g we;=̀M ù ldkaÿ ù mi ;=<ska jEiaiSu we;s lrhs'  yshquia
wxY=jlg tys ialkaOh fuka lSm .=Khl c, m%udKhla wjfYdaIKh lr .; yels h'
tneúka mfia c, wjfYdaIK Odß;dj jeä lrhs'  Ydlj, uQ, moaO;shg wjYH Tlaiscka
iemhqu isÿ jk ksid Ydl j¾Okh fõ.j;a fõ'  mfia jd; wjldYj, jdhq yqjudrej isÿ
jk ksid o Ydl j¾Okh ys;lr ;;aj we;s lrhs'

mfia legdhk yqjudrefjka 20]- 70] la muK l,s,uh yshquiaj,ska isÿ fõ'  yshquiaj,
legdhk yqjudre Odß;dj 100-300 meq $mia 100g l muK fõ'  yshquiaj,g úYd, pH

mrdihla i|yd iajdrlaIl ;;ajhla we;s l< yels h' ;jo" mig tl;= jk úúO úI iys;
whk (Cd, Pb) wjfYdaIKh lr tajdhska Ydlj,g we;s jk wys;lr n,mEï je<elaùug
odhl fõ'  N+,; c, ¥IKh o je<elafõ'

3' ffcùh ;;aj i|yd n,mEï

laIqø Ôùka i|yd ldnksl øjH Yla;s m%Njhla f,i l%shd lrhs'  mfia we;s nelaàßhd"
welaáfkdauhsisáia os,Sr .ykh" mfia we;s ldnksl øjH m%udKh u; ;SrKh fõ'  mfia
we;s ldnksl øjH u.ska Ydlj, j¾Okh i|yd Rcq ldhsl úoHd;aul n,mEula we;s lrhs'
WodyrK f,i iuyr *Sfkda,sl wï,j,ska phytotoxic .=Kdx. we;s lrhs'

kuq;a mfia isák frda. ldrl laIqø Ôùkaf.a j¾Okh i|yd mfia ldnksl øjH
m%udKh Rcq j fyda jl% j n,mdk nj fidhd f.k we;'  ukd ldnksl øjH iemhqula
u.ska mrfmdaIs; laIqø Ôùkag jvd uDf;damÔù laIqø Ôùkaf.a j¾Okh i|yd iqÿiq mßir
;;ajhla imhk ksid miqj mrfmdaIs; laIqø Ôùkaf.a .ykh wvq fõ'  mfia ;sfnk Ôj
úoHd;aul j l%shdldÍ ixfhda. u.ska ̂Wod ( m%;sÔjl yd iuyr *sfkda,sl wï,& frda. ldrl
laIqø Ôùka i|yd m%;sfrdaOhla we;s lrhs'



95

mdxY= Ôùka

mdxY= Ôùka j¾.SlrKh

mdxY= Ôùka úúO wdldrhg j¾.SlrKh l< yels h'

m%udKh ^YÍrfha m<,& wkqj mdxY=  cSùka j¾.SlrKh

uyd cSùka ^Macro Animals&

mi ;=< fjfik" YrSrfha m<, 2 mm g jvd úYd," tkï mshú weig fmfkk
cSùka fõ'

Wod( yß;Ydl i;a;ajhka (  mDIaG jxYSka ̂ óhka" Wr.hka&
wd;%fmdavdjka ̂l=reñKshka" l=yqUqjka&
wek,Svdjka ̂ .evú,qka&
fud¨ialdjka ̂ f.d`Mfn,a,ka" yxf.d,a,ka &&&&&

uÊcd cSùka ^Meso Animals&

mi ;=< fjfik" YÍrfha m<,  0.2 - 2 mm  w;r     cSùka fõ'
Wod( Ydl( ,hslk

i;ajhka( wd;%fmdavdjka ^ uhsgdjka" fldf,dïfnda,d &
wek,Svdjka ̂  enchytraeid worms)

laIqø Ôùka ^Micro Animals&

mi ;=< fjfik 0'2mm g jvd wvq  YÍr m<,la iys;" mshú weig fkdfmfkk cSùka
fõ'

mdxY= laIqø Ôùka kej;;a my; whqre j¾.SlrKh l< yels h'
• nelaàßhd
• ihfkdnelaàßhd
• we,a.S
• os,Sr yd welaáfkduhsisàia
• fm%dagfidajd

nelaàßhd

mfia jQ iuyr nelaàßhdjka jHdê cklhka f,i yeisreK o" nyq;rhla nelaàßhdjka
lDIsld¾ñl jYfhka m%fhdackj;a ld¾h Ndrhla bgq lrhs'

mi ;=< oS bgq flfrk ld¾hh wkqj nelaàßhdjka wdldr lsysmhlg my; whqre fnod
oelaúh yels h'

j¾Okh i|yd Yla;sh
,nd .kakd wdldrh
wkqj

mdxY= Ôùka

m%udKh ̂ YÍrfha m<,&
wkqj

� uyd cSùka

� uÊcd cSùka

� laIqø Ôùka

mdßißl l%shdldrs;ajh
wkqj

� Ydl u; hefmk cSùka

� u< øjH u; hefmk cSùka

� úf,damslhka

� mrfmdaIs;hka

� nelaàßhd u; hefmk cSùka

� os,Sr u; hefmk cSùka

� iajhxfmdaIs;hka

� úIufmdaIs;hka
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• wefudakSlrK nelaaàßhd
• khsà%lrK nelaaàßhd
• khsà%yrK nelaaàßhd
• khsá%cka ;srlrk nelaaàßhd

wefudakSlrK nelaaàßhd

mig tl;=jk úúO u< ldnksl øjHj, jQ fm%daàkuh fldgia úfhdackh ùfuka
weuhsfkda wï, ,efí' fuu weuhsfkda wï, ;j ÿrg;a ì| fy,d wefudakshd fyda wefudakshï
whk njg m;a lrkakd jQ nelaàßhdjka wefudakSlrK nelaaàßhdjka f,i ye|skafõ'

mfia jQ fndfyduhla nelaaàßhdjkag fuu wefudakSlrK l%shdj,sh isÿ l< yels h'

khsà%lrK nelaaàßhd

wefudakSlrKfhka ,efnk NH
3 
 fyda   NH

4
+ Ydlj,g ta wdldrfhka u wjfYdaIKh

lsÍu wmyiq h' tu NH
3 
 fyda   NH

4
+ Ydlj,g wjfYdaIKh l< yels khsfÜ%g whk njg

TlaiSlrKh lsÍu khsá%lrKh hs' fuu l%shdj,sh i|yd odhl jk nelaaàßhdjka khsà%lrK
nelaaàßhd f,i ye|ska fõ'

fuu khsà%lrK l%shdj,sh mshjr follska isÿ fõ'

1'

2'

fï wkqj khsà%lrK l%shdj,sh isÿ lrkafka iajdhq nelaaàßhdjka úisks'

by; oelafjk wdldrhg 
2NO−  yd 

4NH +

 mfia ;ekam;a fõ'

khsá%yrK nelaàßhd

mfia whkuh khsfÜ%Ü f,i mej;=Kq khsg%cka" khsá%ydrl nelaàßhd u.ska TlaisyrKh
ù jdhq f.da,Sh wKql khsg%cka njg m;a ùu khsà%yrKh f,i ye|skafõ'  c, jykh
ÿ¾j, ia:dkj, fuu l%shdj,sh isÿ ùu myiq ksid l=Uqrej,g khsfÜ%Ü fmdfydr fhoSu
jvd iqÿiq fkdfõ'

weuhsfkda wï, wefudakSlrK nelaaàrshd NH
3 
 fyda   NH

4

+

Nitrobactor

^khsfÜ%g&
NO

3

-  NO
2

-

^khsg%hsg&
NH

3 
 fyda   NH

4
+ NO

2

-Nitrosomonas spp

Nitrococcus spp

NO
3

- Pseudomonas denitrificans

Thiobacilas denitrificans
N

2 
(g)

Micrococcus denitrificans

Nitrosomonas spp.

Nitrococcus spp.
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fuu l%shdj,sh lDIsld¾ñl jYfhka wjdisodhl f,i fmkqK o" N pl%h mj;ajd
.ekSug odhl fõ'

khsg%cka ;srlrk nelaàßhd

jdhq f.da,fha w;s úYd, khsg%cka m%udKhla jdhq jYfhka mj;S'  iuyr nelaàßhdjka
i;=j khsg%cfkaia kue;s tkaihsuhla mj;sk w;r" tu tkaihsuh wdOdrfhka jdhqf.da,Sh
wKql khsg%cka wefudakSh ixfhda. njg m;a lr .ekSfï yelshdj mj;S'

khsg%cka ;srlrk nelaàßhd wdldr 2ls'
1' iycSùS wdldr - Wod( Rhizobium spp.

2' ksoyfia cSj;a jk wdldr - Wod( Azatobactor, Clostridium

rks, Ydlj, uQ, .eá;s ;=< Ôj;a fjñka" rks, Ydlj, o wdOdrh we;s j nelaàßhd
u.ska khsg%cka ;sr lsÍu iyÔù khsg%cka ;sr lsÍu f,i y÷kajhs'  rhsfidaìhï nelaàßhdj
fuu ld¾hh bgq lrhs'  fudjqka rks, Ydlj, uQ, flaYj,ska we;=`M ù uq,aj, .Kdjdi ù
uQ, .eá;s idohs'  bka miq fuu nelaàßhd" rks, Ydlfhka Yla;sh ^ldfndayhsfâ%g& ,nd
.ksñka jdhqf.da,Sh khsg%cka ;sr lrk w;r Ydlhg tu khsg%cka ,nd .; yels h'  úúO
rks, úfYaI iu. iïnkaO jk rhsfidaìhï j¾. fjkia ksid hï m%foaYhl rks, Ydlhla
j.d lrk úg Bg fmr tu rks, úfYaIh j.d lr fkdue;s kï tu rhsfidaìhï úfYaIh
mig wduql+,kh l< hq;= h'

weifgdnelag¾ (Azatobactor)" laf,diaá%ähï (Clostridium) jeks iyÔù fkdjk
nelaàßhd o idudkH mfiys khsg%cka ;sr lrhs'  wifgdnelag¾ iajdhq f,i khsg%cka ;sr
lrk w;r" mfiys fmdiafmaÜ W!k;djg ixfõoS fõ'  laf,diaá%ähï ks¾jdhq jk w;r
wdï,sl mfiys oS o khsg%cka ;sr lrhs'

ihfkdnelaàrshd

ihfkdnelaàßhdjka o ixúOdkh fkdjQ kHIaáhla ork m%NdixYaf,aIK j¾Kl
ork laIQø cSùka fõ' Wod( wekîkd (Anabaena) " fkdiafgdla  (Nostoc)

we,af.awe,af.awe,af.awe,af.awe,af.a

fudjqka iycSù f,i fyda iycSù fkdjk wdldr f,i fyda f;;a mi wdY%s; j cSj;a
fõ' iuyr we,a.S" iycSù .Khg wh;a fõ'  Tjqkaf.a m%Odk ld¾hh Ydl j¾Okh i|yd
wdOdr lsÍu hs'  fudjqka Ydlj, uQ, moaO;sh frda. idok Ôùkaf.ka wdrlaId lrhs'

os,Sr yd welaáfkdauhsisàia

iQ;%sldldr foayhla ork kuq;a ixúOdkh jQ kHIaáhla fkdue;s" os,Sr yd nelaàßhd
w;r w;rueos cSùka fldgila f,i welaáfkduhsisàia ye|skaúh yels h' Tjqyq mi ;=<
wefudakSlrK l%shdj,sh bgq lr;s'

os,Sr" fi,Hqf,daiaj,ska iukaú; ldnksl øjH cSrKh lsrSfï uQ,sl ld¾hh mi ;=<
oS bgq lrhs' tfia u by; i|yka l< wefudakSlrK l%shdj,sh g os,Sr o odhl fõ'

Wiia Ydl uq,a iu. iuyr os,Sr iyÔù j jdih lrk w;r Tjqyq úYd, mdxY=
mrsudjl me;sfrñka fnda. Ydlhg úYd, mßudjl fmdaIl wjfYdaIKh lr imh;s'  fuu
iïnkaOh os,Srl uQ, fyj;a mycorhiza f,i y÷kajhs'
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mdßißl l%shdldÍ;ajh wkqj mdxY=  cSùka j¾.SlrKh

mrfmdaIs;hka

fï hg;g fkufgdavdjka" mrfmdaIs; wd;%fmdavdjka wdoSka wh;a fõ'

úf,damslhka

fï hg;g úYd, wd;%fmdavdjka" óhka" ìï W!rka jeks ìu Ôj;a jk i;=ka wh;a fõ'

nelaàßhd wdydrhg .kakka

fm%dafgdfidajdjka yd fkufgdavdjka fï hg;g we;=<;a fõ'  fudjqka nelaàßhd u;

fmdaIKh ù 

+

4NH

 jeks whk Ydlhg ,nd .; yels wdldrhg m;a lr fmdaIl ksoyia lrhs'

fjk;a frda. we;s lrk m<sfndaO" uq,a wdydrhg .kakd i;=ka yd nelaàßhd .ykfha
l%shdldÍ;ajh md,kh lrhs'

os,Sr wdydrhg .kakka

fkufgdavdjka yd wd;%fmdavdjka fuhg wh;a fõ'  os,Sr u; hemSfï oS Ydlhg Wrd

.; yels 

+

4NH

 yd fjk;a fmdaIl ksoyia lrhs'  os,Sr .yKfha l%shdldÍ;ajh fudjqka úiska

md,kh lrkq ,efí'

Ydl fldgia $uq,a wdydrhg .kakka

fï hg;g fkufgdavdjka" wd;%fmdavdjka ^Wod( lsh;a mKqjd" .=,a,kaf.a lSghka yd
Symphylans) wh;a fõ' m%Odk ld¾hh uq,a wdydrhg .ekSu h'  Ydlfha wiajekak ie,lsh
hq;= m%udKhlska wvq fõ'

j¾Okh i|yd Yla;sh ,nd .kakd wdldrh wkqj mdxY=  Ôùka j¾.SlrKh

iajhxfmdaIs;hka

� iQ¾hhd u.ska Yla;sh ,nd .kakd cSùka - Wod# yß; Ydl" we,a.S"

� wldnksl øjH u.ska Yla;sh ,nd .kakd cSùka - Wod( khsà%lrK nelaàßhd

úIufmdaIs;hka

ish¨ u i;ajhka iy iuyr nelaàßhdjka yer fndfyda laIqø Ydl fï hg;g wh;a
fõ'

mig lDIs ridhksl øjH tl;= ùu u.ska ^Wod( fmdfydr" lDó yd j,a kdYl& mdxY=
Ôù .ykh wvq úh yels h'  ta ksid mfia ridhksl øjH Ndú;h" wjYH wjia:dj, muKla
wjYH m%udKfhka tl;= lsÍfuka mdxY= Ôù .ykh jeä lr .; yels h'  ys;lr mdxY= Ôù
.ykh jeä lsÍu wruqKq lr f.k ìï ieliSu isÿ lsÍu u.ska o fnda. j.dfõ M,odhS;dj
jeä fõ'  ldnksl fmdfydr Ndú; lsÍu u.ska o ldnksl f.dú;ek fhdod .ekSu u.ska
o mfia Ôùkag Ôj;a ùug iqÿiq mßirhla we;s lrhs'

mdxY= jd;h

mdxY= mßudfjka fldgila mia wxY= yd wfkl=;a >k øjH w;am;a lr f.k we;s w;r
b;sß fldgi ÔødjldYh f,i ye|skafõ' mia wxY= w;r we;s úYd, wjldY uyd wjldY
f,i;a mia wxY= ;=< we;s l=vd ^flaYsl& wjldY laIqø wjldY f,i;a ye|skafõ'  fuu
ðødjldY mi c,fhka ix;Dma; wjia:dfõ c,fhka iïmQ¾Kfhka msÍ we;s w;r c,h mia
ia;rj,ska my<g jykh jQ miq tu wjldY jd;fhka msf¾'  fï wkqj mdxY= wjldY ;=<
msÍ we;s jd;h mdxY= jd;h f,i ye|skafõ'
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iïu; mil m%;sY;hla f,i jdhq
mßudj 25] ls'  fuh 5]lg jvd wvq
jk úg fnda. j.d l< fkdyels
;;a;ajhla we;s fõ'

mdxY= jd;fha ixhq;sh jdhqf.da,Sh
jd;fha ixhq;shg jvd fjkia h'
jdhqf.da,Sh jd;fha khsg%cka 78] la
wvx.= w;r Tlaiscka 21] la o"
ldnkavfhdlaihsâ 0'36] la o wvx.=
h'  kuq;a mdxY=  jd;fha ldnka
vfhdlaihsâ m%udKh óg jvd jeä

w;r Tlaiscka m%udKh wvq fõ'  mdxY= jd;fha ldnka vfhdlaihsâ m%udKh jeä jkafka
Ydl uq,a yd  laIqø Ôùka Yajikfhka ldnka vfhdlaihsâ msg lrk ksid h'  mfia wd¾ø;dj
mfia f;;ukh iys; wjia:dj, § 100] g wdikak
fõ'  fuh jdhqf.da,Sh jd;hg jvd úYd, jeä ùuls'
jdhqf.da,Sh jd;fha;a" mdxY= jd;fha;a wvx.= khsg%cka
m%udKfha jeä fjkila fkdue;'

mdxY= jd;kh

mfia jd;kh hkqfjka woyia jkafka mdxY= jd;h"
jdhq f.da,Sh jd;h u.ska m%;sia:dmkh ùuhs'  tkï mi
;=< jd;h ixirKh ùuhs

mdxY= jd;fha ixhq;shg yd Odß;djg n,mdk idOl

1' mfia wvx.= c, m%udKh

mfia wvx.= c, m%udKh yd jdhq m%udKh
w;r we;af;a m%;sf,dau iudkqmd;hls'

2' mfia mj;sk isÿre m%udKh fyj;a

iújr;dj

mfia úYd, ðødjldY we;s úg ukd c,
jykhla yd jd;khla olajhs'  l=vd ðødjldY we;s úg c, jykh yd jd;kh
ÿ¾j, fõ'

3' mfia jhkh yd jHqyh

je,s mfia ukd jd;khla yd c, jykhla we;s w;r ueá mfia ÿ¾j, h'  oshqKq
jHqyhla iys; mil o ukd jd;khla we;'

4' oDYH >k;ajh

oDYH >k;ajh jeä jk úg jdhq Odß;dj wvq fõ'

5' mdxY= .eUqr

mfia u;=msg ia;rj, jdhq Odrs;dj jeä w;r .eUqre ia;rj, jdhq Odß;dj wvq
h'

6' j.d lr we;s fnda.h

úYd, f,i uQ, moaO;sh me;sfrk fnda. j.d l< mil wvx.= Tlaiscka m%udKh
wvq h'  tfia jkafka uq,a Yajikh lrk neúks'

remh 3'11#   mdxY= jd;kh

remh 3' 10# mdxY= wjldY yd >k øjH mfia me;srS we;s whqre

m%ia;drh 3'2# mdxY= jd;h yd mdxY=

c,h w;r in|;dj
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7' laIqø Ôù l%shdldÍ;ajh

laIqø Ôùka wêl mfiys ldnka vfhdlaihsâ m%udKh by< hk w;r Tlaiscka
m%udKh wvq fõ'  tfia jkafka laIqø Ôù Yajikh yd Lksc TlaislrKh ùu
ksid h'

8' R;=j

j¾Id ld,fha oS c, jykh ÿ¾j, ùu ksid mfia we;s Tlaiscka m%udKh wvq
fõ'

mdxY= jd;fha jeo.;alu

� Ydlfha yd uQ, uKav,fha j¾Okhg mdxY= jd;h n,mdhs'  ÿ¾j, jd;khla
hgf;a uQ, moaO;sj, j¾Okh ÿ¾j, ùu ksid fmdaIl yd c,h wjfYdaIKh
lrk m%udKh wvq fõ'

� laIqø Ôù .ykh yd tys l%shdldÍ;ajhg mdxY= jd;h jeo.;a fõ'

� mdxY= jd;kh ÿ¾j, jQ úg f*ria Tlaihsâ" yhsv%cka i,a*hsâ jdhqj" ldnka
vfhdlaihsâ jeks úI øjH yd wys;lr jdhq o iEfoa'  fïjd Ydl j¾Okhg
wys;lr f,i n,mdhs'

� c,h yd fmdaIl Ydlhg wjfYdaIKh lr .ekSug mdxY= jd;h n,mdhs'  il%Sh
wjfYdaIKhg wjYH Yla;sh ,nd .ekSu i|yd isÿ jk Yajik l%shdj,shg
mdxY= jd;h wjYH fõ'

� mdxY= jd;h ÿ¾j, jQ úg Ydlfha frda. .%dySh;dj jeä fõ'  udI fnda.j,
ue,ùug yd isg%ia Ydlj, miq ueÍug (die back)  mdxY= jd;h n,mdk nj
fidhd f.k we;'

� mfia jQ îc m%frdayKhg mdxY= jd;h jeo.;a fõ'

� ks¾jdhq ;;aj hgf;a khsà%yrK l%shdj,sh isÿ fõ'

� mdxY= jd;fha Tlaiscka ke;s úg ks¾jdhq cSùkaf.a l%shdldß;ajh ksid óf;aka"
yhsv%cka i,a*hsâ jeks úI jhq we;sfõ'

ìï ieliSfï oS mi nqre,a lsÍu u.ska mfia iújr;dj jeä jk ksid mfia jd;kh
yd c, wjfYdaIK Odß;dj jeä fõ'  tfia u c, jykh o l%uj;a fõ'

mdxY= c,h

mfia we;s ðødjldY ;=< yd mia wxY= jgd ;oska ne|S mj;sk c,h mdxY= c,h f,i
ye|skafõ'

mdxY= c,fha jeo.;alu

� mfia wvx.= Lksc fmdaIl Ydl ,nd .kafka mdxY= c,fha osh jQ ødjKhla
f,isks'

� mdxY= Ô¾K l%shdj,sfha fN!;sl Ô¾Kh i|yd iy mdxY= ckkh i|yd WmldÍ
fõ'

� mdxY= c, m%udKh WÑ; wjia:dfõ we;s úg ìï ieliSu u.ska ìï ieliSfï
ld¾hlaIu;dj jeä fõ'

� mfia fN!;sl" ridhksl yd Ôj úoHd;aul l%shdldÍ;ajhka hdukh lsÍug
WmldÍ fõ'

� mfia fjfik laIqø Ôùkaf.a ldhsl l%shdj,Ska i|yd wjYH fõ'
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� îc m%frdayKhg yd Ydl j¾Okhg wjYH fõ'

� ksh`. jeks ;;a;ajj, oS Ydl /l .ekSug wjYH fõ'

mfia c,h r|d mej;Su

mfia c,h r|d mej;Su i|yd n,mdk ixisoaê 3 ls'  tkï"

� ixila; wdila; n, yd flaYdl¾IKh

� mDIaÀl wd;;sh

� c,fha we;s O%eùh;dj

ixila; wdila; n,

tl u j¾.fha wKq w;r we;s wdl¾IK n,h ixila;s n, f,i o j¾. foll wKq

w;r we;s n, wdila; n, f,i o ye|skafõ'  mi ;=< mia wxY= yd c, wxY= we;'  mia wxY=

tlsfkl ixila; n, u.ska o c, wxY= tlsfkl ixila; n, u.ska o c, wxY= yd mia wxY=

wdila; n, u.ska o ne|S we;'  fufia ixila; yd wdila; n, u.ska mi ;=< c,h r|jd

.kS'

flaYdl¾IK n,h

flaYsl k<hla Tiafia c,h by< k.sk nj wms oksuq'  th isÿ jkafka flaYdl¾IK

n,h ksidfjks'  mfia o fujeks flaYsl isÿre mia wxY= w;r mj;S'  tajdfha flaYdl¾IK

n,h u.ska c,h msÍ mj;S'

mDIaÀl wd;;sh

c, wKq yd mia wxY= w;r m%n, wdila; n, we;s jqj o c, wKq yd jd;h w;r t;rï

m%n, ne|Sula ke;'  tksid u;=msg mDIaGfha jQ c, wxY= mDIaGh ;=<g weoS hdulg ,la ù we;s

w;r" ;=kS m%;Hia: mg,hla f,i l%shd lrhs'  fuh mDIaÀl wd;;sh f,i ye|skafõ'  ta ksid

c, ìxÿjl mDIaGfha we;s c, wKq" wfkla c, wKq we;s uOH osYdjg weoS we;s neúka c,

ìxÿ f.da,dldr fõ'  ta ksid f.da,dldr c, ìxÿ mia wxY=

w;r /|S mj;S'

c,fha O%eùh;dj

c, wKqj H+ yd OH- f,i whkSlrKh jQ O%eùh

wKqjls'  tys tla fl<jrla Ok f,i wdfrdams; w;r

wfkla fl<jr RK f,i wdfrdams; fõ'  c, wKqfõ

fuu iaÓ;s úoHq;a ne|Sï ksid ueá ñfi,a,d wxY= jgd c,

wKq ne|S mj;S'

pF w.h

mfika c,h bj;a lsÍug hï n,hla fhosh hq;= h'  mi c,fhka ix;Dma; j we;s úg

c,h bj;a lsÍu i|yd fhosh hq;= n,h wvq h'  fuu n,h Y=kHhla f,i ie,fla'  c,h

l%u l%ufhka wvq jk úg bj;a lsÍug fhosh hq;= n,h jeä fõ'

c,h mfika bj;a lsÍug wjYH n,h fikaá óg¾j,ska Wi uek .;a c, l|lska

we;sjk mSvkh f,i oelaúh yelsh'  tys ,>q.Kl w.h pF w.hhs'

mdxY= c,h j¾.SlrKh

mdxY= c,h wdldr follg j¾.SlrKh flf¾'

(a) fN!;sl j¾.SlrKh

i. .=re;ajdl¾IK c,h

rEmh 3'12# c,fha O%eùh;dj ksid c,
wKq ueá ñfi,a,djg ne|S we;s whqre

u e á
l,s,h
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ii. flaYdl¾IK c,h

iii. c,dl¾IK c,h

(b) ffcj úoHd;aul j¾.SlrKh

i. Ydlhg ,nd .; yels c,h

ii. Ydlhg ,nd .; fkdyels c,h

iii. w;sßla; ̂ w;sf¾l& c,h

fN!;sl j¾.SlrKh

.=re;ajdl¾IK c,h

mfia ðødjldYj, ÿ¾j, j ne|S we;s c,h myiqfjka mia me;slfvka my<g jykh

fõ'  fuu c, fldgi .=re;ajdl¾IK c,h f,i ye|skafõ'  fuu c,h /|S we;af;a uyd

wjldYj, jk w;r" .=re;ajdl¾IK n,hg wiq ù my<g .uka lrhs'  tu c,h flá

ld,hl oS uQ, l,dmSh .eUqßka my<g .uka lrk ksid Ydlj,g m%fhdackhg .; fkdyel'

fuu .=re;ajdl¾IK c,h bj;a jQ miq mfia we;s c, m%udKh lafIa;% Odß;dj f,i

y÷kajhs'

flaYdl¾IK c,h

mfia we;s flaYsl wjldY ̂laIqø wjldY& ;=< c,h flaYdl¾IK n,h u.ska /|S mj;S'

ta ksid .=re;ajdl¾IK n,hg úreoaOj c,h r|d mej;Su isÿ fõ'  tfia u fuu c,hg

.=re;ajdl¾IK n,hg úreoaOj flaYsl k< Tiafia by<g ke.Sug o mq`Mjk'  ta ksid fuu

c,h flaYdl¾IK c,h f,i ye|skafõ' flaYdl¾IK c, wKq mia wxY=j,g ;oska ne|S

fkdue;s w;r ksoyfia p,kh úh yels h' ta ksid myiqfjka Ydlhg ,nd .; yels h'

idudkH WIaK;ajfha oS myiqfjka jdIamSlrKfhka bj;a fõ'  ukd jhkhla iys; miaj,

flaYsl wjldY jeä m%udKhla we;s ksid flaYdl¾IK c,h jeä m%udKhla mj;S'

c,dl¾IK c,h

mia wxY= yd l<s, u;=msg b;du;a ;oska wdila; n, u.ska ne|S we;s c,hhs'  mia Wÿkl

úh<d" wêl wd¾ø;djlska hq;a jd;hg ksrdjrKh l< úg jd;fha we;s c, jdIam" mi u.ska

Wrd .kakd ksid tu c,h" c,dl¾Il c,h f,i ye|skafõ'  fuu c, m%udKh bj;a l<

yelafla Wÿkl oud úh<Sfuks'  fuu c,h Ydlhg ,nd .ekSug wêl Yla;shla fhosh hq;=

ksid Ydlj,g fuu c,h ,nd .; fkdyels h'  kuq;a iuyr laIqø Ôùkag fuu c,h

Wmfhda.S lr .; yels h'

ffcj úoHd;aul j¾.SlrKh

i. Ydlhg ,nd .; fkdyels c,h

mi ;=< /|S ;sìh oS;a Ydlhg ,nd .; fkdyels c,h fufia ye|skafõ'  fuhg

m%Odk jYfhka c,dl¾Il c,h wh;a fõ'  kuq;a flaYdl¾IK c,fhka iq`M

fldgila o pF w.h 4.2 g jvd by< w.hl mj;sk w;r tu fldgi o fuhg wh;a

fõ'  fuu c,h mfika bj;a lr .ekSug úYd, Yla;shla fhosh hq;= ksid fuu

c,h ,nd .; fkdyels h'

ii. Ydlhg ,nd.; yels c,h

Ydlhg ,nd .; yelafla lafIa;% Odß;dj;a" iaÓr ue,ùfï wjia:dj;a w;r we;s c,

m%udKhhs'  uq`M flaYdl¾IK c, m%udKfhka pF 2.5 isg 4.2 olajd pF mrdihl we;s

c,h muKla Ydlhg ,nd .; yels h'
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iii. w;sßla; ^w;sf¾l& c,h

mfia uyd wjldYj, /|S we;s c,h .=re;ajdl¾IK n,h ksid my<g weoS hk ksid

fuu c,h w;sßla; c,h f,i ye|ska fõ'  ÿ¾j, c, jyk ;;aj hgf;a fuu c,h

mfia /|S ;snqfKd;a ks¾jdhq ;;aj we;s ù Ydl j¾Okhg kqiqÿiq fõ'  mil ix;Dma;

wjia:dj yd lafIa;% Odß;dj w;r we;s c,h fyj;a pF mßudKfha 0 - 2.5 w;r

mrdifha we;s c,h w;sßla; c,h f,i ye|skafõ'

mila ix;Dma; wjia:djg m;a jQ miqj;a thg c,h ,enqK fyd;a tu c,h mi u;=msg

/f|a'  tajd mi ;=< fkdj mi u;=msg /f|k ksid mdxY=  c,h f,i fkdie,fla'

mfia we;s úúO f;;uk m%udK

i. ix;Dma; m%;sY;h

mfiys we;s ish¨ wjldY c,fhka msÍ we;s úg mfiys we;s c, m%udKh m%;sY;hla

f,i .;a úg ix;Dma; m%;sY;h f,i y÷kajhs'  fuys oS mfiys ;sìh yels Wmßu c,

m%udKh olajhs'  fuh idudkHfhka lafIa;% Odß;dj fuka fo.=Khla muK fõ' pF

w.h 0 ls'

ii. lafIa;% Odß;dj

mil fnda. j.d lr we;s úg tys uQ, uKav,fha .eUqr olajd mi c,fhka ix;Dma;

lr ksoyfia c,h jykh ùug i,iajd ^osk 1-2 lg miq& mfiys b;sß jk c,

m%udKh" lafIa;% Odß;dj f,i ye|ska fõ'  fuys oS pF w.h 2'5 wjia:dfõ oS mfia we;s

f;;uk m%;sY;h oelafõ'  mfia jHqyh yd jhkh wkqj th lafIa;% Odß;d ;;ajhg

m;a ùug meh 24 isg 48 olajd ld,hla .; úh yels h'  lafIa;% Odß;dfjys we;s c,

m%;sY;h olajkqfha Wÿfka úh<s mfia m%;sY;hla f,i h'  lafIa;% Odß;dfõ  oS mfia

Wmßu flaYdl¾IK c,h yd c,dl¾IK c,h m%udKhla wka;¾.; fõ'  uyd

wjldY ;=< mdxY= jd;h msÍ mj;S'  Ydlhla ukdj j¾Okh jkafka mfiys c,h

lafIa;% Odß;dfjys mj;sk úg h'

iii. ia:sr ue,ùfï wxlh

mfika c,h l%u l%ufhka bj;a ùfï oS Ydlhg wjYH fõ.fhka c,h wjfYdaIKh

lsÍug fkdyels jQ úg tu mfia j.d lr we;s fnda.h ue,fõ'  kej; c,h fh¥ úg

Ydlh m%lD;s ;;ajhg m;a fkdjk wjia:djg m;a jk úg mfia we;s c, m%udKh

iaÓr ue,ùfï wxlh f,i y÷kajhs'   pF 4.2 g jvd jeäfhka mfia /|S we;s c,

m%;sY;h fufia ye|skafõ'

remh 3'13# mdxY= c,fha fN!;sl yd ffcj úoHd;aul j¾.SlrKhkaf.A

iïnkaO;dj
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mfia lafIa;% Odß;dj fiùu

10 cm Wi .e,ajkhsia nghla f.k tys fl<jr uqjy;a jk fia mSrlska .d .; hq;=

h' th mi u;=msg ;nd" ta u;g ,S lene,a,lska lSm jrla ;Ügq lsÍfuka is,skavrh mi ;=<

.s,aúh hq;= h'  bka miq uqjy;a msyshlska wjg we;s mia bj;a lr is,skavrh iu. mia ksheosh

mfriaiñka bj;a lsÍu l< yels h'  bka miq Wv hg fome;a; iu;,d jk f,i msyshlska

iSßh hq;= h' lafIa;%fha isg úoHd.drh olajd mia idïm,h f.k tk úg mdxY= c,h jdIam

ù hdu je<elaùu i|yd fmd,s;Ska lene,a,lska wdjrKh lr f.k wd hq;= h'  is,skavrh

msg; msßisÿ lr th 3'15 rEmigyfka

oelafjk f,i fmryka lvodishla

ojgk ,o ,S lene,a,la u; ;nd th

c, n÷kl ;nd" Wäka fmd,s;ska

lene,a,lska wdjrKh l< hq;= h'

^fuys oS fmÜá% oSisfha we;s c,h ,S

lene,af,a Wig jvd wvq úh hq;= h'&

u;=msg mi iïmQ¾Kfhka f;;a jQ

wjia:dfõ oS mi lafIa;% Odß;djg m;a

ù we;ehs ie,fla'  fï i|yd osk 3 l muK ld,hla .; úh yels h'

fuh osk 03 la muK ;nd bka miq nr lsrkak'  c, n÷fka lsysm jrla ;nd ksh; nrla

,efnk ;=re nr lsrsh hq;= h'

bka miq is,skavrfha we;s mia jdIamSlrK ;eáhlg oud tys nr lsrsh hq;= h'  jdIamSlrK

;eáh 1050C g WIaK;ajh we;s Wÿkl ksh; nrla ,efnk ;=re ;nd mfiys úh<s nr

igyka l< hq;= h'

my; i|yka mdGdxl ,nd .kak'

is,skavrfha nr = m
1 
g

is,skavrh + f;;a mfiys nr = m
2
 g

is,skavrh c,fhka ix;Dma; jQ miq nr = m
3
 g

jdIamSlrK ;eáfha nr = w
1
g

jdIamSlrK ;eáh + f;;a mfiys nr = w
2
 g

jdIamSlrK ;eáh + úh<s mfiys nr = w
3
 g

remh 3'14# mfia  f;;uk m%udK wkqj mfia /|S we;s c,h yd

jd;h m%udK

rEmh 3'15# mfia lafIa;% Odß;dj fiùu i|yd wegjqu
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mdGdxl ,nd .;a  miq  mfia  lafIa;%  Odß;dj my; i|yka wdldrhg .Kkh l<

yels h

iaÓr ue,ùfï wxlh fiùu

mia 500g la muK mia oeñh yels mshk iys;" hg isÿrlA iys; n`ÿkla f.k ;Ügq

lrñka n÷k miaj,ska msrúh hq;= h'  bka miq thg ix;Dma; jk ;=re c,h oud jeämqr c,h

bj;a ùug bv yeßh hq;= h'  n÷kg iQßhldka; weg 4 la muK oud me< ùug bv yer"

wxl=rh mek ke.=Kq miq n÷fka me< 2 la muKla b;sß lr mshfka isÿre 2 la muK úo th

;=<ska me< bj;g taug bv yersh hq;= h'  Ydlfha m;% hq.< 3 la we;s jk f;la Ydlh jeãug

bv yersh hq;= h' wjYH wjia:dj, c,h fhosh hq;= h'

m;% hq.< 3 la we;s jQ miq c,h fhdod mshfka isÿre lmq mq`Mkaj,ska jid báj,ska o

jeish hq;= h'  bka miqj Ydlhg ue,ùug bv yersh hq;= h'  ue,ùfï ,laIK fmkajk

wjia:dfõ oS Ydl iys; n÷k >Kagd irdj ;=< ;eìh hq;= h' irdj we;=<; jeä wd¾ø;djla

mj;ajd .ekSug c, n÷kla ;eìh hq;= h'  bka miq uq`M irdju l`M fmd,s;Ska ljrhlska

jeish hq;= h'  Bg miq osk oS Ydlh kej; m%lD;s ;;ajhg m;a ù we;a kï jeiau bj;a lr

meh 2 la muK jdhq f.da,hg ksrdjrKh lr ;nkak'  kej; Ydlh ue,jqKq miq kej;;a

irdj ;=< ;eìh hq;= h'  Ydlfhys ue,ùu iaÓr jk ;=re fuu l%shdj,sh os.gu isÿ lr

ue,ùu iaÓr jQ miq jeiau bj;a lr 100 g ne.ska hq;a mia idïm, folla f;;uk n÷klg

(Moisture Can) f.k tu idïm,j, wvx.= c, m%;sY;h Ndrñ;sl l%ufhka fidhd .; hq;=

h'  tu c, m%udKh mfia iaÓr ue,ùfï wxlh fõ'

mdxY= c,h uekSfï l%u

i. nr uekSfï l%uh ^Ndrñ;sl l%uh& - gravimetric method

fuys oS mia ksheoshla ,nd .; hq;= h'  ta i|yd mia ksheosh ,nd .kakd ia:dkfha j,a

me<Eá" frdvq wdosh we;a kï bj;a lr wj.drh Ndú; lr mia idïm, ,nd .kak'  fï

i|yd wj.drhla fkdue;s kï" mshk bj;a lrk ,o ysia áka tlla fhdod .; yels

h'  túg áka tfla újD; uqLh mia u; ;nd th u; ,E,a,la ;nd fiñka ;Ügq

lrñka iïmQ¾Kfhka u .sf,k fia ;o lr jfÜ we;s mia bj;a lsÍfuka áka tl ;=<

we;s mia idïm,h ,nd .; yels h'

,nd .;a mia idïm,fha wvx.= c,h jdIamSlrKfhka bj;a l< hq;= h'  ta i|yd mia

idïm,h Wÿkl oud ksh; nrla ,efnk ;=re r;a l< hq;= h'  bka miq f;;a nr yd

úh<s nr w;r fjki" mfia úh<s nfrys m%;sY;hla f,i oelaùfuka miaj, we;s c,

m%udKh ks¾Kh l< yels h'  ta i|yd my; i|yd mdGdxl ,nd .; hq;= h'

n÷fka nr = m g

n÷fka nr + miaj, nr = m
1
 g

n÷fka nr  +  úh<s miaj, nr = m
2
 g

f;;uk m%;sY;h =

flaYdl¾IK

flaYdl¾IK
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by; i|yka wdldrhg .Kkh lsÍfuka mdxY= c, m%;sY;h ,nd .; yels h'

ii. ðmaiï l=Üá l%uh -  electrical conductivity method

mi f;;a j we;s wjia:dfõ oS mi yryd úoHq;h

.uka lrhs'  f;;ukh fuys oS wjYH jkafka úoHq;h

u.ska .uka lsÍu i|yd wjYH whkSlrKh i|yd c,h

wjYH ùu;a" whkSlrKh jQ øjHfha we;s whkj,g

Ok yd RK wKqj,g weoS hdug c, udOHhla fyj;a

f;;ukhla wjYH ùu;a ksid h'  f;;uk m%udKh

yd úoHq;a ikakhkhg we;s m%;sfrd aOh w;r

iïnkaO;djla mj;S'  fuu in|;dj Wmfhda.S lr

f.k mfia we;s f;;uk m%udKh uek .; yels h'

fuu isoaOdka;h ðmaiï l=Üá l%ufha oS Ndú; fõ'

ðmaiï l=Üáhla ;=< ksYaÑ; ÿrlska bf,lafg%dav

folla iú lsÍfuka fuu WmlrKh ilid .; yels

h'  bka miq fuu ðmaiï l=Üáh mfia f;;ukh

uekSug wjYH .eUqrlska j, oud bf,lafg%dav yryd ksh; Odrdjla .,d hdug

i,iajkq ,efí'  fuu WmlrKh l%udxlsl ógrhlg iú lr we;'  fuh u.ska mfia

f;;uk m%udKh uek .; yels h'  mfia úúO .eUqre uÜgïj, ðmaiï l=Üá ;ekam;a

lsÍfuka tu tla tla .eUqfrys mdxY= f;;ukh myiqfjka oek .; yels h'

fuu WmlrKh mfia we;s ,jK idkaøKhg ixfõoS neúka ,jK;dj wêl miaj,g

fkd.e<fma'  ðmaiï l=Üáj,g wu;r j khsf,daka" *hsn¾.a,dia jeks øjHj,ska idok ,o

iújr l=Üá o fï i|yd Ndú; lrkq ,efí'

iii. lafIa;% wd;;sudk (feild tensiometers) u.ska mdxY= f;;ukh uekSu

fu u.ska mfia we;s c,fha wd;;sh lafIa;%fhaoS u ukskq ,efí'  fuh jdß c,h iemhsh

hq;= m%udKh yd ld,dka;rh ks¾Kh lsÍug

jeo.;a fõ'

iújr fldmqjla ùÿre nghlg iïnkaO

lr tu ùÿre ngh mSvkudkhlg iú

lsÍfuka fuu wd;;sudk idod ;sfí'  ùÿre

ngh yd iújr fldmqj iïmQ¾Kfhka

c,fhka mqrjd jdhqfrdaOl jk fia uQäh

jikq ,efí'  bka miq iújr fldmqj iys;

fldgi mfia wjYH .eUqr f;la we;=,a

lrkq ,efí'  túg ùÿre ngfha we;s c,h

iújr fldmqfjka mig ldkaÿ ùug mgka

.kS'  fuu c, ldkaÿ ùu fldmqj wi,

we;s mdxY= c,fha yd fldmqj ;=< we;s

c,fha wd;;sh iudk jk f;la isÿ fõ'

bka miq fuu fofldgi w;r we;s c,h

iu;=, s;;djlg t<fUkq ,efí'

iu;=,s;;djg t<öfuka miq c,fha

wd;;sh" WmlrKhg iú lr we;s mSvkudkfhka uek .; yels h'  fu u.ska mfia c,h

fldmuK wd;;shlska mj;S o hkak oek .; yels h'

fuu wd;;sudk ;=< jdhq nqnqq`M fkdr|k wLKav c, l|la isák f,i c,h msrúh

rEmh 3'16# mfia úúO .eUqfrka ðmaiï
l=Üá msysgqùu

úúO
.eUqßka iú
l< ðmaiï
l=Üá

úoHq;a
ikakdhl;dj
uksk
WmlrKh

rEmh 3'17# mdxY= lafIa;% wd;;sudkh
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hq;= h'  wd;;sudk uekúka l%shd lrk mrdih jkafka pF 2.9 - 0.0 w;r fõ'  pF 2.9 g jvd

jeä jQ úg fuu WmlrK l%shd úrys; ùug bv we;'  lafIa;%fha fujka wdk;sudk msysgqjd

tajd jdß c, iïmdok WmlrKj,g iïnkaO lsÍfuka iajhxl%Sh jdß c, iïmdok moaO;s

ilia lr we;'  fuys oS mfia we;s c,fha wd;;sh hïlsis pF  w.hlg jvd jeä jQ úg fuu

wd;;sudk u.ska iajhxl%Sh j jdß iïmdok hka;% l%shd;aul lrkq ,efí'

lafIa;% wd;;sudk mdxY= ,jK idkaøKhg ixfõoS fkdjk ksid ,jK iys; miaj,

f;;uk m%udKh fiùug Ndú; l< yels ùu o jdishls'

wd;;sudk úh<s ld,fha Ndú;fha oS ks;r ks;r c,fhka msrúh hq;= ùu wjdishls'

iújr fldgi fmdf<dj yd ;oska iam¾Y fkdjk úg jd; nqnqM (air pockets) we;s úh yels

h'  fmdfydr fhoSfï oS fndfyda úg fuh isÿ fõ'  tjka wjia:dj, wd;;sudkh m%;spdr

fkdoelaúh yels h'  fuh o fuu WmlrKfha Ndú;fha wjdisodhl ;;ajhls'

mig c,h ,efnk wdldr

i. we;=,a ldkaÿ ùu (infiltration)

mi u;=msáka mig c,h we;=`M ùu we;=,a ldkaÿ ùu kï fõ'  fuhg idOl lsysmhla

n,mdhs'  mi u;=msg Ydl wdjrKhla we;s úg jeä c, m%udKhla ldkaÿ fõ'

ii. jEiaiSu (percolation)

we;=`M ldkaÿ ùu ksid mig we;=`M jQ c,h" mfia há w;g .uka lsÍu fufia ye|ska

fõ'  fuh u.ska mfia my< ia;r c,fhka fmdaIKh lrhs'

mfia c,h .uka lsÍfï fõ.h mfia jhk mka;sh wkqj fjkia fõ'  úúO jhkhka

iys; miaj,g iudk c, m%udKhla fh¥ úg ueá mig jvd je,s mfia blaukska yd jvd

.eUqrg c,h .uka lrhs'  thg fya;=j mfia iújr;dj je,s mfia jvd jeä ùuhs'  f,dau

mi ie,l+ úg mfia iújr;dj" ðødjldYj, m%udKfha me;sÍu" c,h Wrd .ekSu yd r|jd

;nd .ekSu" je,s yd ueá mia w;r uOHia: fõ'

mfika c,h bj;a jk wdldr

fuh úúO wdldrhg isÿ fõ'

1' .eUqre jEiaiSu (deep percolation)

2' jdIamSlrKh (evaporation)

3' c, jykh

u;=msg wdmOdjh hkq mi u;=msáka c,h .,d hdu neúka  th mig c,h ,efnk

wdldrhla fyda mfika c,h bj;a ùula f,i fkdie,fla'

.eUqre jEiaiSfï oS c,h N+ .; c, uÜgug tl;= jk ksid uQ, uKav, l,dmfhka

my<g .uka lrk neúka lDIsld¾ñl j th mfika c,h bj;a ùula f,i i,lhs'

   3'3   fnda. j.djg mdxY= jhkh yd ixiaÓ;sfha n,mEu

mdxY= jhkh     (soil texture)

mil mj;sk ueá" frdka uv" je,s wd§ Lksc wxY=j, idfmalaI m%;sY;h mdxY= jhkh

f,i y÷kajhs'  uõ mdIdKh Ô¾Kh ù mi ks¾udKh ùfï oS je,s" frdka uv yd ueá wxY=

iEfoa'  tajd úúO miaj, úúO m%;sY;hkaf.ka mj;S'  mil mj;sk fuu Lksc wxY= tajdfha

úIalïNh mokï lr f.k cd;Hka;r mdxY= úoHd{hskaf.a ix.uh (ISSS)g wkqj 3'4

j.=fõ wdldrhg j¾.SlrKh lrhs'
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                    j.=j 3'4   1SSS g wkqj mdxY= j¾.SlrKh

mdxY= Lksc wxY=       wxY=fõ úIalïNh ^mm&

.,a iy fndr¨ 2 g jeä

r`M je,s 2 - 0'2

ishqï je,s 0'2 - 0'02

frdka uv 0'02 - 0'002

ueá 0'002 wvq

fuu Lksc wxY= mil mj;sk iq,n;dj wkqj tu mfiys jhkh ;SrKh fõ'

mdxY= jhkfha jeo.;alu

� j.d lsÍug WÑ; fnda. f;dard .ekSug yels ùu

� ìï ieliSug fhda.H lDIs WmlrK f;dard .ekSug yels ùu

� lafIa;%hg iqÿiq c, iïmdok l%uh ie,iqï lsÍug yels ùu

� c, iïmdok ld,dka;rh ;SrKh lsÍug yels ùu

� lafIa;%hg iqÿiq md;a;s j¾.h ;SrKh lsÍug yels ùu

� mig fhdok fmdaIl m%udKh iy fhdok wjia:dj ;SrKh lsÍug yels ùu

� mdxY= ixrlaIK l%u ie,iqï lsÍug yels ùu

� mig c,h we;=`M ùu yd mfika c,h jykh ùu ms<sn| woyila ,nd .ekSug

yels ùu

� mfia iújr;dj ms<sn| woyila ,nd .ekSug yels ùu

mdxY= jhkh ks¾Kh lsÍu

mdxY= jhkh fiùu wdldr lsysmhlg l< yels h'

1' msfmÜgq l%uh (pipette method)

�   msfmÜgq l%uh

�   øjudk l%uh

�   wjidokh yd fírd bj;a lsÍfï l%uh

2' frda,a l%uh

msfmÜgq l%uh (pipette method)

� úh<s mia idïm,hla ,nd .ekSu

� th w;ska l=vq lr 2 mm fmfkarhlska y,d .ekSu

� y,d .;a mia 40g la lsrd îlrhlg oud yhsv%cka fmfrdlaihsâ (H
2
O

2
)  iu.

úkdä 10 la muK fmk ke.Su kj;sk ;=re c, ;dmlhl r;a lsrSu

� fufia ldnksl øjH bj;a lr ilia lr .;a idïm,h îlrhlg oeóu

� thg 10 ml fidaähï fylaidfugdfmdiaf*aÜ fyda fidaähï yhsfv%dlaihsâ fyda

10] wfudakshï yhsfv%dlaihsâ iy c,h iaj,amhla tla lsrSu

� ñY%Kh l,;khla u.ska fyda ùÿre l+rl wdOdrfhka le,;Su ^ñks;a;= 10 la&

� 0'02 mm fmfkarhla yryd ødjKh fmÍfuka je,s" ueá iy frdka uv iys;

ødjKh fjka lsrSu  ^fï i|yd fojqï fnda;,h wdOdr lr .; yels h'&

� ñY%Kh 1000ml ñkqï irdjlg udre lsrSu

� bka miq thg 1000ml  i,l=K f;la wdi%e; c,h msrùu

� ñkqï irdfõ lg rn¾ máhla wdOdrfhka fmd,s;Skhlska jid ñkqï irdj Wvq

hál=re lrñka ødjKh le,;Su
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� 25ml  msfmÜgqjla f.k tys ;=fvys isg 10cm la by<ska i,l=Kla fhoSu

� le,;+ ødjKh ksYap, j ;nd meh 06 ñks;a;= 10 g miqj msfmÜgqj 10cm

i,l=K f;la .s,ajd ødjKfhka 25ml la bj;a lr (P) nr lsrk ,o fldajlg

j;a lsrSu

� kej; 1000ml  i,l=K f;la c,h mqrjd" l,;d ksYap, j ;nd ñks;a;= 3 ;;amr

42 g miq ødjKfhka 25ml (Q)  f.k nr lsrK ,o fldajlg oeóu

� fldafjys ouk ,o idïm, 1050C  WIaK;ajh iys; fmdarKqjl ksh; nrla

,efnk ;=re úh<d .ekSu

� fvisflagrhla ;=< ;nd ál fõ,djlska Wÿfkys úh,k ,o mia idïm,j,

nr lsrd .ekSu

� je,s" ueá" frdka uv" m%;sY; fjk fjk u .Kkh lsrSu

.Kkh lsÍu

ueá iy frdka uv wxY= m%;sY;h fiùu

ysia fldafjys nr }

fldaj + Wÿfka úh`ME (Q) idïm,fha nr }

25ml ødjKhl we;s ueá iy frdka uv wxY+kaf.a nr }

1000ml ødjKhl we;s ueá iy frdka uv wxY+kaf.a nr }

40g mia idïm,hl we;s ueá iy frdka uv wxY+kaf.a nr }

ueá iy frdka uv wxY= m%;sY;h (X%) } g

ueá  wxY= m%;sY;h fiùu

ysia fldafjys nr }

fldaj + W÷fka úh`ME (P) idïm,fha nr }

25ml ødjKhl we;s ueá wxY+kaf.a nr }

1000ml ødjKhl we;s ueá wxY+kaf.a nr }

40g mia idïm,hl we;s ueá wxY+kaf.a nr }

ueá wxY= m%;sY;h (Y %) }

g

frdka uv  wxY= m%;sY;h fiùu

frdka uv wxY= m%;sY;h (Z%) } X-Y

je,s wxY= m%;sY;h fiùu

je,s m%;sY;h + ueá m%;sY;h + frdka uv m%;sY;h } 100

je,s wxY= m%;sY;h } 100-X
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,efnk m%;sY; w.hka u.ska mdxY= jhkh ;SrKh lsÍug jhk ;%sfldaKh fhdod .kq

,nhs'

jhk ;%sfldaKh

jhk ;%sfldaKh hkq je,s" ueá yd frdka

uv wxY= 0-100 olajd ksrEmKh jk mrsos fjka

jYfhka igyka lr we;s iumdo ;%sfldaKhls'

jhk ;% sfldaKh wdOdrfhka jhk

mka;sh fiùu i|yd my; oelafjk mshjr

wkq.ukh lrkq ,efí'

1' m<uqj mdxY= jhk mka;sh fiùfï

mÍlaIKj, oS ,nd .;a je,s

m%;sY;h je,s mdofhys i,l=Kq

lsrSu

2' tu ia:dkfha isg frdka uv mdohg

iudka;r f¾Ldjla we|Su

3' frdka uv m%;sY;h Bg wkqrEms;

frdka uv mdofhys i,l=Kq lsrSu

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

5' ueá m%;sY;h Bg wkqrEm f¾Ldfõ ,l=Kq lsrSu

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

7' ;%sfldaKfha f¾Ld yuq jk ia:dkfha we;s mka;sh tu mig wh;a jhk mka;sh

fõ'

j.=j 3'5# úúO jhk ldKavj, we;s ueá" frdka uv yd je,s m%;sY;

jhk ldKavh  je,s ] frdka uv ] ueá  ]

ueá mi 20 20 60

frdka uv iys; f,dau mi 20 70 10

je,suh f,dau mi 65 25 10

f,dau mi 40 40 20

øjudk l%uh (hydrometer method)

fuu l%uh fndhsfldia úiska bosßm;a lr we;'  idïm,h ms<sfh, lsÍfï myiqj yd

flá ld,hla ;=< ks¾Kh lsÍug yels ùu ksid fuh myiq l%uhla f,i ie,fla'

fuu l%ufha oS my; mshjrj,a wkq.ukh lrkq ,nhs'

� iqÿiq m%udKhl mia idïm,hla lsrd .ekSu

(a)je,s milg .%Eï 100

(b)fjk;a milg .%Eï 50 ^f,dau fyda ueá&

� mfia f;;uk m%udKh ks¾Kh lsÍug fjk;a Wm idïm,hla fhdod .ekSu

� ,nd .;a mia idïm,hg 5] le,a.ka ødjKh ̂ fidaähï fylaifugd fmdiafmaÜ&

tl;= lr meh 12 la muK fm`.ùu  ^mx;s ldur mÍlaIKj, oS úkdä 10 la

;eîu m%udKj;a fõ'&

� by; idïm,h f,day n÷klg oud hdka;%sl l,;khla u.ska úkdähg jg

16000l iS.%;dfjka úkdä 2 la le,;Su'  ^mka;s ldur mÍlaIKj, oS ùÿre

l+rlska úkdä 10la le,;Su m%udKj;a fõ'&

rEmh 3'18# jhk ;%sfldaKh
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� ødjKh ,Sg¾ tfla Wia ñkqï irdjlg oud ,Sg¾ 1 olajd wdi%e; c,h fhdokak'

� irdfõ lg jid lSmjrla Wvq hál=re lr fi,ùu

� fmK ì|S hdu i|yd weñ,a uoHidr ìxÿ 3 la ødjKh u;=msgg tla lr øj udkh

th ;=<g oeóu

� mdGdxl .ekSu my; wdldrhg isÿ l< yels h''

� ISSS l%uhg  (International Soil Science Society - wka;¾cd;sl mdxY= úoHd

ix.uh)

ødjKh ksYap, j ;nd úkdä 2l oS iy meh 2l oS

mdGdxl my; wdldrhg igyka lr .; yels h'

;;amr 40l oS øjudkh .sf,k Wi } H
1

úkdä 2l oS øjudkh .sf,k Wi } H
2

meh 2l oS øjudkh .sf,k Wi } H
3

mia idïm,fha úh<s nr } Ms

.Kkh lsÍu

ISSS  l%uhg

je,s m%;sY;h }

ueá m%;sY;h }

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

fuys oS mia idïm,fha úh<s nr" Ndú;d l< l%uh (ISSS fyda USDA) iy fjka lr

.;a m%;sY; ksjeros j oelaùu l< hq;= h' ,efnk m%;sY; w.hka jhk ;%sfldaKhg fhdod

mfia jhk ldKavh ks¾Kh l< hq;= h'

frda,a l%uh Ndú;fhka mdxY= jhkh ks¾Kh lsÍu

fuh lafIa;%fha oS mdxY= jhkh ;SrKh l< yels l%uhls'

� jhkh fiùug wjYH ia:dkfhka mia 50-100g l m%udKhla f.k c,fhka

f;;a lr ùÿre fnda,hl m%udKfha .=,s idod" tu .=,sh fow;a, u; ;nd frda,a

lsrSu'   fuu frda,l úIalïNh 3-4mm muK úh hq;= h'

� tu frdaf,ka uqoaola iEoSu'

� uqoao iEoSfï oS 3'3 j.=fõ wdldrhg mia frda, leã hdu fyda uqoaola iEoSug yels

ùu wkqj mdxY= jhkh ks.ukh lrkq ,efí'
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mdxY= ixiaÓ;sh ̂ Soil consistance&

mdxY= ialkaOhla u; hï n,hla we;s lr tu n,h l%ufhka jeä lsÍfï oS hï

wjia:djl oS mqmqrd hhs'  ta wkqj tfia mqmqrd hEug úreoaOj mia legh olajk m%;sfrdaë;dj

mdxY= ixiaÓ;sh f,i ye|skafõ'  th" mi úh<s j  we;s úg yd lafIa;% Odß;dfjys we;s úg

fjkia w.hla .kS' mfia ixiaÓ;sh me;s lSmhlska ú.%y flf¾'

mfia ;o nj - b;d ;o" ;o" nqre,a wdoS jYfhka m%ldY lrhs'

mfia iqixys; nj - fuh wxY=j, tluq;= njhs'  iqixys;" b;d iqixys; wdoS jYfhka

ú.%y lrhs'

iqúhld¾h;dj - fuh n,hla fhoSu hgf;a yevh fjkia ùu f,i ie,fla'

ueá mi b;d iqúld¾hh' je,s mi iqúld¾h ke;'

wef,k iq`M nj - fuh fjkia jia;= iu. nef|kiq¨ nj f,i ie,fla'

fuh o ueá mfia jeä h'

mila úh<s yd lafIa;% Odß;d wjia:dfõ oS mfia ;o nj" iqixys; nj" iqúld¾h;dj"

wef,kiq¨ nj jeks ,laIK ksÍlaIKh lr ta wkqj mdxY= ixiaÓ;sh m%ldY lrhs'

mdxY= ixiaÓ;sh lDIsld¾ñl j jeo.;a jk wdldrh

� mfia ;o nj Ydl uq,a j¾Okhg n,mdhs'  ta wkqj ;o nj jeä mfiys w, fnda.

j¾Okh iqÿiq fkdfõ'

� mi ieliSug iqÿiq wjia:dj ;SrKh lsÍug jeo.;a fõ'

Wod (   ueá mi úh<s úg ;ohs'  f;;a úg wef,kiq,q h'

     uOHia: f;;ukfha oS lefvkiq,q h'

� ìï ieliSug iqÿiq WmlrK ;SrKh lsÍug jeo.;a fõ'

j.=j 3' 6 # frda,a l%uh Ndú;fhka mdxY= jhkh ks¾Kh lsÍu
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    3'4   fnda. j.djg mdxY= jHQyfha yd j¾Kfha n,mEu

mdxY= jHQyh (soil structure)

mfia we;s je,s" ueá" frdka uv wd§ m%d:ñl wxY= fndfyda úg fjka fjka j fkdmj;sk

w;r tajd ldnksl øjH" hlv Tlaihsv" ldnfkag" ueá yd is,sld jeks nkaOk ldrl u.ska

ne|S ia:djr iuQyk f,i ixúOdkh fõ'  fuu ia:djr iuQyk oaú;Shsl wxY= f,i ye|skafjk

w;r m%d:ñl wxY= oaú;Shsl wxY= f,i ilia ùu mdxY= jHqyh f,i ye|skafõ'

mia me;slvl u;=msg ia;rj, mia lKslduh ^uQksiaiï& jeks jHqyhla ork w;r

my< ia;rj, mia fldaKdldr jHqyhla orhs'  mia me;slvl we;s tla tla mia ;Ügqjl mdxY=

jHqyh ksÍlaIKh l< yelafla w,q;ska lmk ,o j<l$mia me;slvla i;shl muK ld,hla

fõ<Sug yeÍfuka miq h'

mdxY= jHqyd;aul tall tajdfha ,laIK 3 la wkqj úia;r fõ'

1' wdldrh ^yevh&

fuhska mdxY= jHqyfha yevh úia;r fõ'  yevh wkqj mdxY= jHqy wdldr lSmhls'

(a) lKslduh    - idudkHfhka wxY=jl úIalïNh < 0.5cm jk w;r l=vd

leá;s fõ'  fndfyda ÿrg mia me;slfvys u;=msg uQ, uKav,h

wdY%s; m%foaYj, olakg ,efí'

(b) l=Üá - fïjd fldaKdldr l=Üá yd wkqfldaKdldr l=Üá f,i j¾.

flf¾'  wxY=jl úIalïNh 1.5 - 5.0 cm fõ'

(c) m%siaudldr - isria m%siaudldr lKq f,i mfia olakg ,efnk w;r mia

me;slfâ my< ia;rj, olakg ,efí'

(d) ia;ïNsl - isria lKq f,i mfia olakg ,efí'  Y=Ial m%foaYj, miaj,

olakg ,efí'

(e) ;eá wdldr - ;=kS" me;,s ;, f,i mfia ;sria w;g ia;r f,i fjka ù

iEfoa'  fndfyda úg úp,kh jk N+ .; c, uÜgu yd

WmlrK fyda i;=ka ksid mi ;o ùu u.ska fujeks jHqy

we;s fõ'

(f) ;ks lKsld - mia  wxY= tlsfkl we,S fkdmj;sk  ;ks wxY= myiqfjka

leã hhs'  fndfyda úg je,s miaj, olakg ,efí'  jHqy rys;

mia f,i o j¾. flf¾'

2' mka;sh ^m%udKh&

fuhska jHqyfha m%udKh úia;r fõ'  m%udKh wkqj mdxY= jHqy b;d ishqï" ishqï"

uOHu" r`M yd b;d r`M f,i úia;r l< yels h'

 (granular)

(blocky)

(prismatic)

(columnar)

(platy)

(single grained)

rEmh 3'19# mdxY= jHQy wdldr

ia;ïNsl (columnar) ;eáuh (platy) ;ks lKsld (single grained)

leá;s (granular) l=Üá (blocky) m%siaudldr (prismatic)
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3' fY%aKsh ^ ^ ^ ^ ^grade&&&&&

fuhska mdxY= jHqyh fld;rï ;oska ne|S we;a oehs úia;r fõ'  jHqyfha lemS fmfkk

nj" ia:djr nj yd jHqyh ne|S we;s Yla;sh weiqßka fuh úia;r fõ'

fY%aKsh wkqj mi jHqyhla rys; yd iys; f,i m%Odk ldKav follg fnosh yels h'

� jHqyhla rys; mi

mdxY= wxY= tlg fkdne|S ;ks lKsld wdldr yev we;s mia wxY= iuQyk jHQyhla

rys; f,i oela fõ'  fndfyda úg je,s wêl mfiys fujeks ;;ajhla olakg

we;'

� jHqyhla iys; mi

mia wxY= tlsfkl ne|S we;s úg tajdfha nkaOk Yla;s u; kej; Wm ldKav

;=klg fnod oelaúh yels h'

(i) ÿ¾j,

mia leá;s tlsfkl fjka lr y÷kd .ekSu wmyiq h'  úfYaIfhka u

f;;a mfiys fuh wmyiq h'  mdxY= foayfhka fjka lr .; yels jHqyd;aul

leá;s ixLHdj b;d w,am h'

(ii) uOHia:

mdxY= foayfha ;sìh oS u jHqy oelsh yels h'  jHqy jeä ixLHdjla

fkdleã  fjka lr .; yels h'

(iii) ;o

mdxY= foayfhka jeä yrshla jHqy f,i osia fõ'  thska jeä m%udKhla b;d

myiqfjka fkdleã fjka lr .; yels h'  fuys oS mia wxY= rdYshla tlg

ne|S b;d úYd, jHqy iEfoa'  ueá wêl mfiys fujeks ;;ajhla we;s fõ'

mdxY= jHqy we;s ùu

mfiys we;s bosófï yd yels<Sfï .=Kfha;a" wdila; øjHj, ixfhdackfha;a m%;sM,hla

f,i jHqyd;aul leá;s we;s fõ'  mi f;;a ùfï oS isÿ jk bosóu;a" úhf<k úg yels<Su;a

ksid mfiys ÿ¾j, ;eka ̂ f¾Ld& Tiafia msmsreï we;s fõ'  ldnksl øjH" hlv Tlaihsv" ueá"

ldnfkag yd is,sld ksid fuu msmsreï w;ßka tlg ne|S mj;S'  mi yelsf<k úg we;s jk

wd;;sh ksoyia lsÍug fuu msmsreï we;s jk w;r fï ksid mi me;s myla fyda yhla iys;

jHqyj,g fjka fõ'  mi isria w;g bosófï oS yd yels<Sfï oS msmsreï isÿ fkdjkafka mi

u;=msg ksoyia neúka we;s jk mSvkhg fyda wd;;shg fyda wkqj m%idrKhg yd yels<Sug

yels neúks'  ta ksid fndfyduhla jHqy ia;ïNsl fyda m%siaudldr fyda yevhla .kS'  úfYaIfhka

ueá iys; miaj, miq ld,fha oS ;sria msmsreï we;s ùu ksid l=Üá wdldr jHqy we;s fõ'

lKslduh jHqyhla fndfyda úg u;=msg mfia we;s fõ'  mia wxY= Lksc" ldnksl øjHj,ska

tlg ne|S há mfia fuka u fuys oS o fldaKdldr fyda m%siaudldr ;shqKq odr iys; jHqy

iEfoa'  tfy;a miqj lDka;lhka" .evú¨ka yd frdamK lghq;= ksid fuu jHqy tlsfkl

.eàu fya;= fldg f.k ;shqKq odr rjqï ù lKslduh jHqy iEfoa'

mdxY= jHqyh úkdY ùu

mdxY= jHqyh úkdY ùug fya;= jk m%Odk whkh fidaähï (Na+) fõ'  mdxY= wxY=

u;=msg we;s RK wdfrdamK id¾:l j WodiSk lsÍug fidaähï whkj,g fkdyels fõ'  ta

ksid mfia fidaähï whk nyq, j we;s úg mia wxY= u;=msg iudk RK wdfrdamK /f|a'

fuh fya;= fldg f.k tl <`. we;s mia wxY= tlsfkl úl¾Ikh fõ'  ta ksid mdxY= jHqy

leã úisÍ hhs'  fuf,i úisfrk ueá yd l=vd ldnksl l,s, wxY= c,h iu`. .uka lr

mfia we;s isÿrej, isr ù isÿre weysÍ hhs'  tu ksid fidaähï wêl mfiys jHqyh úkdY
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jk w;r" isÿre jeiSu ksid mi c,hg wmdr.uH fõ'  ta ksid mi úh<S mi u;=msg ;o

lfnd,a,la jekakla iEfoa'

mdxY= jHqyh ;SrKh lsÍu

jd;fha úh<k ,o  2kg la muK nr mia l=Üáhla f.k 2m la muK by<g Tijd

isfuka;s fmd<jla u;g w;yeßh úg th lene,sj,g leã hhs'  fuf,i leã hk

lene,sj, yevh wkqj mdxY= jHqyh ;SrKh lrhs'

fnda. j.dj flfrys mdxY= jHqyfha jeo.;alu

� mdxY= Ldokh i|yd ms<shï fhoSu myiq fõ'

 lsishï mila c,h fyda iq<`. u.ska mdxY= Ldokhg ,la úh yels h'  fnda.

j.djg t;rï kqiqÿiq hehs i,lk ;ks lKslduh jHQyh we;s mia myiqfjka

Ldokhg ,la fõ'  tjeks mia y÷kd f.k ms<shï fhosh hq;= h'

� mfia idrj;aNdjh ms<sn| oekqj;a úh yels fõ'

hï mil fN!;sl" ridhksl yd ffcùh .=Kdx. fnda. j¾Okhg ys;lr f,i

mj;S kï tjeks mila idrj;a mila f,i ye|ska fõ'  mfia tu .=Kdx. msysàu

i|yd mdxY= jHqyh n,mdhs'  tkï mdxY= jHqyh u; mfia idrj;aNdjh fjkia

fõ'

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

yels h'

� mdxY= f;;ukh iy mdxY= jd;kh ms<sn| woyila ,nd .ekSug mdxY= jHqyh

ms<sn| oekqu jeo.;a fõ'

� fnda. j.djg m%fhdackj;a f,i mdxY= laIqø Ôùkaf.a l%shdldÍ;ajh isÿ ùu

i|yd o WÑ; mdxY= jHqyh jeo.;a fõ'

fnda. j.dj i|yd kqiqÿiq mdxY= jHqyhla we;s mila iqÿiq ;;ajhg m;a lsÍug úúO

Wml%u Ndú; l< yels h'  tkï"

(a) mig ldnksl øjH tl;= lsÍu

fï u.ska mfia c,h r|jd .ekSfï Odß;dj jeä fõ'  tfia u jd;kh o oshqKq

fõ'  ta u.ska mdxY= laIqø Ôù l%shdldÍ;ajh oshqKq fõ'  ta u.ska jHqyh hym;a

;;ajhlg m;a fõ'

(b) c, jyk ;;ajh oshqKq lsÍu

Wiia mdxY= jHQyhla ,eîug c, jyk ;;aj ukdj mej;sh hq;= h'  c, jykh

Wiia isÿ fkdjQ úg ÿ¾j, jHqyhla we;s fõ'

(c) mdxY= ixrlaIK l%u fhoSu

mi wdï,sl jQ úg mfia jHqyh ÿ¾j, fõ'  th u. yrjd .ekSug mig yqkq

tl;= l< hq;= h'

(d) mdxY= mqkre;a:dmk fnda. j.d lsÍu

iuyr rks, yd ;DK j¾. jeùfuka mi mqkre;a:dmkh fõ'  ta u.ska mfia

jHqyh o oshqKq fõ'

(e) .e<fmk f,i ksjeros j fnda. j.d lsÍu

mdxY= jHqyhg ydkshla fkdjk f,i fnda. f;aÍu yd ìï ieliSu u.ska o

mdxY= jHqyh hym;a f,i mj;ajd .; yels h'
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mdxY= j¾Kh

idudkHfhka mshú weiska mfia y÷kd .; yels j¾Kh mdxY= j¾Kh hkqfjka

ye|skaúh yels h'

fuh u.ska mfia fndfyda .=Kdx. .ek hï wjfndaOhla ,nd .; yels h'  mil

j¾Kh tu mi ks¾udKh ùug odhl jQ ud;D øjH yd mdxY= me;slv j¾Okh ùfï oS odhl

jQ idOl u; r|d mj;S'

mdxY= j¾Kh ks¾Kh lsÍu

mil j¾Kh ks¾Kh lrkafka ukai,a j¾K

igyk Wmfhda.S lr .ekSfuks'

fuys úúO j¾K  ldKav tajdfha l%ñl fjkia

ùug wkqj fm< .iajd igyka lr we;s w;r" j¾K

fm< .eiaùfï oS m%Odk lreKq 3 la hgf;a j¾K

fm<.iajd igyka lr we;'

� m<uqj m%Odk j¾K 4 la hgf;a

j¾Kdj,sfha j¾K fjka lr we;'  r;="

ly" ks,a yd fld< tu m%Odk j¾K

fõ'  tfuka u tys j¾K ixfhdack

wkqj o fm< .iajd we;'  fuh hue

f,i ye|skafõ'  Wod ( ly meye;s r;= (Y R )

� bka miq fuu tla tla j¾Khla tys idfmalaI w÷re nj yd iqÿ nj wkqj úúO

Wmj¾Kj,g wkql%ñl j fm<.iajd we;'  fuys oS mrdj¾;kh jk wdf,dal

m%udKh wkqj fuu fm< .eiaùu isÿ lrkq ,efí'  WodyrK f,i r;= meyeh

i,ld ne¨jfyd;a tys w÷re r;= meyeh idfmalaI j wvq wdf,dal m%udKhla

mrdj¾;kh lrk w;r <d r;= meyeh jeä wdf,dal m%udKhla mrdj¾;kh

lrhs'  fuh  w.h ̂ value& f,i ye|skafjk w;r j¾K igyfka isria ;Srefjka

olajhs'  Wod ( 2'5

� wjidk jYfhka by; tla tla Wm j¾Khl we;s msßisÿ nj wkqj th kej;

ldKav lrkq ,efí'  th chroma f,i ye|skafõ'  fuu j¾K igyfka ;sria

wlaIfhka olajhs'

ukai,a j¾K igyk wdOdrfhka mfia j¾Kh fidhk wdldrh

fuys oS mia idïm,h úh<s yd f;;a f,i wjia:d fofla oS mdGdxl .kq ,efí'

m<uqj mia idïm,h úh<s wjia:dõ oS j¾K igyk iu. mfia j¾Kh ii|d .e<fmk

j¾Kh we;s wjia:dfõ oS ,nd .kq ,efí'

kej; mia idïm,h f;;a lr mdGdxl ,nd .kq ,efí'

Wod ( idïm, wxlh ukai,a ixfla;h j¾Kfha ku

úh<s frdai

S
1

f;;a ÿUqre

mfia j¾Kh wkqj tys hï hï ;;ajhka ms<sn| j woyila ,nd .; yels h'

rEmh 3'20# rEmh 3'20# rEmh 3'20# rEmh 3'20# rEmh 3'20# ukai,a j¾K igykla
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j.=j 3'7 # mfia j¾Kh wkqj mfia ,laIK

  mfia j¾Kh mfia ;;ajh

l`M fndfyda ldnksl øjH wvx.= ùu fyda c, jyk ;;aj ÿ¾j,

ùu" mfia fmdaIl laIrKh ùu ÿ¾j, h'

r;= ic, fkdjQ hlv Tlaihsâ wvx.= h' ukd c, jykhla we;'

jd;kh uekúka isÿ fõ'  mfia ldnksl øjH wvx.= ùu yd

fmdaIl laIrKh uOHia: h'  khsà%yrKh wvq h'

ly ic, hlv Tlaihsv we;'  ÿ¾j, c, jykhla we;'

ÿUqre fkdfïrE mils'  c, jykh uekúka isÿ fõ'  hlv ixfhda.

Tlaisldrl ;;ajfha mej;sh yels h'

w`M ^,d meye;s& c, jykh uekúka isÿ fõ'  fmdaIl wjfYdaIKh jeä h'

w`M ̂ ;o meye;s& c, jykh ÿ¾j, h'  ldnksl øjH m%udKh wvq h'  khsá%yrKh

wêlh'

iqÿ ,jK yd yqkq wvx.= h' je,s wêl h' ;srejdK" we¨ókshï"

ldnksl øjH wvx.= h'

r;= ÿUqre meye;s mi" l`M" iqÿ yd w`M meye;s mig jvd ksIamdok Yla;sfhka jeä h'

fnda. j.dj flfrys mdxY= j¾Kfha n,mEu

� mdxY= WIaK;ajh fjkia lsÍug n,mdhs'

� mfia wvx.= fmdaIl ms<sn| o< woyila ,nd .; yels h'

� mfia c, jykh yd jd;kh ms<sn| j woyia ,nd .; yelsh'

  3'5 fnda. j.djg mdxY= >k;ajfha yd mdxY= iújr;djfha n,mEu

mdxY= >k;ajh

mdxY= >k;ajh hkq tall mia mßudjl ialkaOhhs'

mfia ialkaOh

mdxY= >k;ajh }

 mfia mßudj

                                                                            Vt } uq¨ mßudj

                                                                            Vg } mfia jdhq mßudj

                                                                            Vw } mfia øj mßudj

                                                                            Vs } mfia >k øjH mßudj

                                                                            Ms } mfia >k øjHhkaf.a ialkaOh

                                                                            Mg } mfia jdhqj, ialkaOh

                                                                            Mw } mfia øjj, ialkaOh

>k;ajfha tallh >k fikaáógrhg .%Eï (gcm-3) fõ'

jdhq

>k

øj

Ms

Mw

Mg
Vg

Vw

Vs

Vt
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mdxY= >k;aj wdldr folls'

1' oDYH >k;ajh (bulk desity)

2' i;H >k;ajh (true density/particle density)

mdxY= oDYH >k;ajh

iajNdúl jHqyh tf,iska u mj;sk wjia:djl oS mfiys >k;ajh mfia oDYH >k;ajh

kï fõ'  ke;fyd;a mfia talSh m ßudjl >k øjHhkaf.a ialkaOh oDYH >k;ajh kï fõ'

tkï mia idïm,fha >k øjHhka `f.a ialkaOh uq,q mßudfjka fn¥ úg ,efnk wkqmd;hhs'

mfia oDYH >k;ajh .Kkh lrkq ,nkafka úh<s mia i|yd h'  ta ksid mia

idïm,fha ialkaOh ,nd .ekSfï oS f;;ukh bj;a l< hq;= h'

mfia oDYH >k;ajh ks¾Kh lsÍu

10cm Wi .e,ajkhsia nghla f.k me;a;la uqjy;a lr.;a is,skavrfha uqjy;a me;a;

mi u;=msg ;nd ta u; ,S lene,a,la ;nd ñáhlska ;Ügq lrñka is,skavrh mi ;=<g .s,ajd

uqjy;a msyshlska is,skavrh wjg mia bj;a lr is,skavrh iu. mia idïm,h bj;a lr .;

hq;= h'  Wv" hg fome;a; iu;,d jkf;la msyshlska iQrd is,skavrfha msgme;a; msßisÿfldg

is,skavrfha ;snQ mia nr lsrd.;a jdIamSlrK ;eáhlg oud" 1050C WIaK;ajh we;s Wÿkl

ksh; nrlg t<fUk ;=re ;nd mfiys úh<s nr lsrd.kq ,efí'

jdIamSlrK ;eáfha nr } W
1
g

jdIamSlrK ;eáh + úh<s mfia nr } W
2
g

is,skavrfha Wi } h cm

is,skavrfha wrh } r cm

mfia oDYH >k;ajh }
                         mfiys úh<s nr  

                          mfiys mßudj 
mfia úh<s nr } (W

2
-W

1
) g

mfiys mßudj }

mfiys oDYH >k;ajh }

oDYH >k;ajfha jeo.;alu

� hï mil oDYH >k;ajh okafka kï" mi ;o ù we;s m%udKh .ek woyila ,nd

.; yels fõ'  Wod ( oDYH >k;ajh jeä kï tu mi jeämqr ;o ù we;'

m%Yia; Ydl j¾Okhla i|yd ueá yd je,s miaj, oDYH >k;aj ms<sfj,ska 1'4

gcm3 yd 1'6 gcm-3 g jvd wvqúh hq;= h'

� mfiys ord isáh yels c, m%udKh .ek woyila ,nd .; yels h'

� mi ;=< Ydl uq,a jeãug we;s bvlv ms<sn| woyila ,nd.; yels h'

mfia oDYH  >k;ajh (
ρ

b
)

mfia >k øjHhkaf.a ialkaOh (Ms) (g)

mfia uq,q mßudj (Vt)  (cm3 )
}

ρ
b

}
Ms

Vt
gcm-3
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mdxY= i;H >k;ajh

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

f,i ye|skafõ'  tkï mdxY= wxY=j, muKla >k;ajh fõ'

i;H >k;ajh ks¾Kh lsÍu

mfia oDYH >k;ajh fiùfï oS l,ska ,nd.;a wdldrhgu mia idïm,hla f.k bka

mia 100 g la muK f.k tys we;s r`M fldgia bj;a lrkq ,efí'   mia idïm,h mjfka

úh<Sug bv yer ksheosh fyd|ska úh`MKq miq 0.25mm fmfkarhlska y<d.; hq;= h'

bkamiq úYsIag .=re;aj l=mamshla f.k tys nr lsrd .kq ,efí'  úYsIag .=re;aj

l=mamsfhka wvla muK mia oud tys nr lsrd .; hq;= h'  bkamiq úYsIag .=re;aj l=mamshg mia

jeiS hk fia c,h j;alr jdhq nqnq`M fyd|ska bj;a jk f;la je,s ;dmlhl fiñka r;alr

isis,kh l< hq;=h'  úYsIag .=re;aj l=mamsh isis,a jQ miq th msfrk f;la wdi%e; c,h tl;=

lr nr lsrd .kq ,efí'  bkamiqj úYsIag .=re;aj l=mamsfha we;s mia bj;a lr fyd|ska fidaod

th c,fhka mqrjd kej; nr lsrd .kq ,efí'  bkamiq my; oelafjk mßos .Kkh l< hq;=

h'

ysia úYsIag .=re;aj l=mamsfha nr } m
1 
g

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

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

úYsIag .=re;aj l=mamsh ¬ c,fha nr } m
4 
g

úYsIag .=re;ajh ^i;H >k;ajh& } mfia úh<s nr
mfia >k øjHhkaf.a mßudjg 

iudk c, mßudjl nr

úh<s mfia nr } (m
2
 - m

1
) g

i;H >k;ajh }

mil i;H >k;ajh 2.3 - 2.8 g/cm3 olajd úh yels h'

mfia oDYH >k;ajh fiùfï oS tys wvx.= c,fha yd jdhqj, mßudj o uq,q mßudjg

tl;= jk neúka i;H >k;ajhg jvd oDYH >k;ajh wvq w.hla .kakd w;r mig ldnksl

øjH  fh¥ úg oDYH >k;ajh wvq fõ'

                         >k øjHhkaf.a ialkaOh  
i;H >k;ajh   }  
                          >k øjHhkaf.a mßudj 

(M )  
(P )

(V )  

s

p

s

P
P

V
S

M
S

=
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mdxY= iújr;dj (soil porocity)

mil uq,a mßudjg wjldY mßudj ork wkqmd;fha m%;sY;h mdxY= iújr;dj f,i

ye|skafõ'

mfia iújr;dj mfia oDYH >k;ajh u; fjkia fõ'

oDYH >k;ajh jeäjk úg bka woyia jkafka talSh mßudjla ;=< weisÍ we;s >k wxY=

m%udKh jeä njhs'  tkï" iújr;dj wvq h'  fï wkqj oDYH >k;ajh yd iújr;dj w;r

we;af;a m%;sf,dau iïnkaO;djhls'

i;H >k;ajh yd oDYH >k;ajh w;r iïnkaO;dj

mil mj;sk jd;h yd c,h r|d mj;skqfha mdxY= wjldY ;=< fõ'  fï ksid mfia

mj;sk jdhq mßudfõ iy c, mßudfõ tl;=j wjldY mßudjg iudk fõ'  ;o ù we;s

mil wjldY mßudj wvq ksid iújr;dj wvq h'  tksid tjeks mil c, wjfYdaIKh yd

c,h r|jd .ekSu wvq h'  tjeks mil ìï ilia lsÍfuka iújr;dj jeälr .; yelsh'

je,s wêl miaj, uyd wjldY mßudj jeä neúka iújr;dj by< w.hla .kakd

w;r" c,h r|jd .ekSfï .=Kh wvq ksid .eg¨ mek k.S'  tjeks milg ldnksl øjH tl;=

lsÍu u.ska iqÿiq f,i iújr;dj ilia lr .; yels h'

   3'6   fnda. j.djg jeo.;a jk mdxY= ridhksl ,laIK

mdxY= l,s,

úYalïNfhka l=vd ̂ 0'002mm g jvd wvq& mDIaál lafIa;%M,h wêl c,h ;=< wj,ïnkh

jk wxY= l,s, jYfhka ye|skafõ'  tfia u l,s, wxY=j, mDIagfha RK wdfrdamKhla

mj;S'  tneúka tajdg Ok whk ^legdhk& wêfYdaIKh lr .ekSfï yd yqjudre lsÍfï

yelshdj mj;S'  tneúka mfia jQ il%Sh u fldgi l,s, wxY= fõ'

tfia u wekdhk o wêfYdaIKh ù mj;S'  Wod(  PO
3
-3 , CO

3
-2 , SiO

3
-2

mfia wvx.= l,s, m%Odk jYfhka wdldr 2 la mj;S'

1' ueá wxY= - wldnksl l,s,

2' yshquia wxY= - ldnksl l,s,

mdxY= iújr;dj
wjldY l,dmfha mrsudj

mfia uq,q mrsudj
}

P
E

V
t
 -  V

s
=

 V
t

P
E

 =
V

w
 + V

a

V
t

x  100

P
E

 =
P

b

P
p

1 -             x  100
iújr;dj
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wldnksl l,s,

wldnksl l,s, f,i y÷kajkafka mfia ueá fldgfia
wka;¾.; jk Lksc h'  tajd ieoS we;af;a is,sld yd we¨ñkd
ia;rj,ska nj wms oksuq'

ta wkqj ueá wxY=j, Si+4 yd Al+3 whk mj;S' fuu whk
fjkqjg Fe+3, Fe+2, Mg+2, Ca+2  jeks legdhk wdfoaY úh yels
h'  tfia wdfoaY ùu iurEmS wdfoaYkh kï fõ'  Si+4, Al+3 wdoS
whk idfmalaIj wvq wdfrdamKhla ork Fe+3, Fe+2 wdoS whkj,ska wdfoaY jQ úg tys RK
wdfrdamKhla fm%arKh fõ'

ldnksl l,s,

mfia jQ ldnksl l,s, f,i y÷kajkafka ldnksl øjH ÔrKh ùfï oS ,efnk
w;rueos M,h jk yshquia h'  fuh fmd,smSfkda,sl ixfhda. iy weuhsfkda wï, yd
ldnksl wï,j,ska iEÿk wxY= fõ'

wldnksl l,s,j,ska fïjd fjkia ùug m%Odk fya;= folls'
1' wldnksl l,s, iaMálrEmS jk w;r

iaÓr yevhla mj;S'  ldnksl l,s,
wiaMálrEmS jk w;r ksYaÑ; yevhla
fkdue;'

2' wldnksl l,s, ia:dhS kuq;a ldnksl
l,s, ^yshquia& ;jÿrg;a ÔrKh jk
ksid ;djld,sl l,s,hla f,i i,lhs'

fuys H+ bj;a ùu ksid RCOO- wekdhkh

f,i whkSlrKh fõ'  túg RK wdfrdamKhla
we;s fõ'

by; wdldrhg l,s, wxY= RK f,i wdfrdamKh ùu;a ta ksid whk r|jd ;nd
.ekSu;a ksid mfiys ridhksl .=Kdx. we;s fõ'  ta wkqj we;sjk mdxY= ridhksl ,laIK
lsysmhla my;ska idlÉPd flf¾'

mdxY= m%;sl%shdj (soil reaction)

mfiys wdï,sl fyda NdIañl nj mdxY= m%;sl%shdj f,i ye|ska fõ'  mfiys we;s úúO
whk wkqj m%;sl%shdj fjkia fõ'  mdxY= m%;sl%shdj ms<sn| j woyila ,nd.ekSu i|yd mdxY=
pH w.h Ndú; fõ'

mdxY= pH     w.h

mfiys H+ whk idkaøKh wkqj mfia pH  w.h ;SrKh fõ'  mdxY= pH  w.h hkq
mdxY= ødjKfha we;s l%shdldÍ H+ idkaøKfha ,>q.Kl w.fha mriamrh fõ'  fjk;a
wdldrhg lsjfyd;a mdxY= ødjKfha ,Sgrhlg we;s yhsv%cka whk .%Eï m%udKfha ,>q.Klfha
RK w.hhs'

mdxY= pH w.h 0 isg 14 l mrdihl mj;sk w;r 7 g jvd wvq pH w.hka wdï,sl
f,i;a" pH 7 wjia:dj WodiSk f,i;a pH 7 g jeä wjia:d NdIañl f,i;a y÷kajhs'  tkï
pH w.fha fjkia ùï wkqj mfia m%;sl%shdj wdï,sl fyda NdIañl úh yelsh'

rEmh 3'21# wldnksl l,s,hla

pH = -log1
10

[H+]
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j.=j 3'8( mdxY= pH w.h wkqj mdxY= m%;sl%shdj

pH w.h mdxY= m%;sl%shdj

2 b;du;a wêl f,i wdï,sl
3 b;du;a wêl f,i wdï,sl
4 wêl f,i wdï,sl
5 wdï,sl
6 uo jYfhka wdï,sl
7 WodiSk
8 uo jYfhka NdIañl
9 NdIañl
10 wêl f,i NdIañl
11 wêl f,i NdIañl

mdxY= pH w.h ks¾Kh lsÍu

mil pH w.h ks¾Kh lsÍu i|yd my; i|yka l%u Ndú; l< yels h'

1 '1 '1 '1 '1 ' pH lvodis Ndú;h

uq,skau mia idïm,hla f.k fyd|ska l=vqlr 2mm fmfkarhlska y,d.kq
,efí'  bka mia 20g la lsrd f.k îlrhlg oud thg wdi%e; c,h 100ml tl;=
lrkq ,efí'  th úkdä 5 la muK l,;d úkdä 1 la muK ksYap,j ;nkq
,efí'  bkamiq pH lvodishla f.k mia ødjKhg oud pH lvodis frdaf,ys we;s
j¾K igyk iu. .,md wod< pH w.h fidhd .; yels h'

2' j¾K ñ;sl l%uh (B.D.H. l%uh)

mia idïm,hla f.k uq,ska u w;g oefkk wdldrhg jhkh ;SrKh lr .kq
,efí'  miqj BDH k,hla f.k tys my; fl,jr wenhlska jid thg fíßhï
i,af*aÜ ^BaSO

4
& l=vq iy mia kshñ; wkqmd;hg

wkqj tla lrkq ,efí'

mia j¾.h    ( )4BaSO    mia m%udKh

je,s

f,dau

ueá

miqj k,fha we;s i,l=K f;la wdi%e; c,h BDH k,hg oukq
,efí'  bkamiq by< wkql%ñl i,l=K f;la BDH o¾Ylh oud k,fha
by< fl<jr wenh fyd|ska jikq ,efí'  miqj øjH ñY% jk fia
fyd|ska fid,jd k,h Wvq hál=re lr meyeos<s ødjKhla ,efnk
f;la ksYap,j ;nkq ,efí'  wjidkfha iïu; BDH j¾K igyk
iu. k,fha by< we;s meyeos<s ødjKfha j¾Kh .,md kshñ; pH

w.h lshjd .; yels h'  (BDH k,hla ,nd .ekSug wmyiq wjia:djka
ys oS mßlaId k,hla wdOdrfhka mÍlaIKh isÿl< yels h'&

rEmh 3' 22 # BDH k,h

rEmh 3'23# BDH j¾K

igyk
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3 '3 '3 '3 '3 ' pH ógrh Ndú;h

fuu l%uhg mdxY= pH w.h fiùfï oS bf,lafg%dksla
pH ógrh Ndú; flf¾'  fuu.ska pH w.h fiùu
i|yd mdxY= ødjKhla idod.; hq;=h'  ta i|yd mia yd
wdi%e; c,h 1(1 fyda w(2(5 wkqmd;hg îlrhlg oud
fyd|ska l,;d .kq ,efí'

uq,ska u pH ógrh wxl fYdaOkh lr .; hq;= h'  ta
i|yd pH w.h okakd ødjK fhdod .kq ,efí'
idudkHfhka pH w.h 7"4 yd 11 jk ødjK Ndú;
flf¾'  fuu ødjK ;=< pH ógrfha bf,lafg%davh
.s,ajd ógrfha mdGdxlh lshjd tys wod< w.hg tk
f;la pH ógrfha wxl fYdaOkh i|yd we;s wekh lrljkq ,efí'  bf,lafg%davh
tl ødjKhlg oud fjk;a ødjKhlg oeóug fmr wdi%e; c,fha .s,ajd .;
hq;= fõ'

wxl fYdaOkfhka miqj idod.;a mdxY= ødjKhg ógrfha bf,lafg%davh oud tys
pH w.h fidhd .kq ,efí'

4' o¾Yl Ndú;h

o¾Yl (indicator) ødjK Ndú;fhka pH w.h ks¾Kh lsrSfï oS tu ødjKhg
o¾Yl ìxÿ 2-3 la muK mrSlaId k,fha ì;a;s osf.a jefgk fia tlalr th ñY%
ùug bv yer" bkamiq j¾K fjkiaùu wkqj mrdihka wod< j.= wdY%fhka
ks¾Kh flf¾'

mdxY=     pH w.fha jeo.;alu

� mfia wdï,sl;dj" laIdÍh;dj ms<sn| oek .ekSu

� mfia wfkla .=Kdx. ms<sn| wjfndaOhla ,eîu
mil pH w.h oek.ekSfuka fmdaIl iq,n;dj" fmdaIl wjfYdaIK yelshdj"
laIqø Ôù l%shdldÍ;ajh" mia wxY= úisrhdu ksid fN!;sl ,laIK fjkia ùu
wdosh ms<sn|j wjfndaOhla ,nd.; yels h'

� mfia we;s Lksc Ydlj,g ,nd .; yels ;;a;ajfha ;sfí oehs oek .ekSu
pH w.h 4 jeks wêl wdï,sl mfiys oS hlv" we¨ókshï" uex.kSia wd§s whkj,
ødjH;dj jeä ù Ydlj,g úI fõ'  idudkHfhka uo wdï,sl ^pH } 6'5& mfia
oS Ydl j¾Okhg wjYH fndfyda Lksc ødjH ;;a;ajhg m;a fõ'

� laIqøÔù l%shdldÍ;ajhg n,mEu
Ydl j¾Okhg jeo.;a jk fndfyduhla laIqøÔùka wêl wdï,sl mfia oS
l%shdldÍ fkdfõ'  Wod( khsg%cka ;sr lrk nelaàßhd" ldnksl øjH úfhdackh
lrk nelaàßhd

mdxY= wdï,sl;dj

mil mj;sk NdIañl whkhkag idfmalaIj wdï,sl whkj, iq,N;dj wdï,sl;djhs'
tjeks mia we;s jkafka l,s, wxY= u; H+ wêfYdaIKh ùu fya;=fjka NIau wix;Dma;
ùfuks'

mila wdï,sl ùug fya;=

1' wêl j¾Idm;khla iys; m%foaYhl ks;ru mi c,fhka ix;Dma; jk w;r"
mfia .eUqre ia:r olajd c,h jEiaiSu isÿ fõ'  c,h iajhx whkSlrKfhka H+

ksmojk w;r tajd l,s,j,g wêfYdaIKh ù tys mej;=Kq NdIañl whk

rEmh 3'24#  pH ógrh
Ndú;fhka mfia pH w.h

fiùu'
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úia:dmkh fõ'  wLKav j oS¾> ld,hla ;siafia .eUqrg jEiafik c,h u.ska
mdxY= l,s, wxY=j, jQ Ca2+, Mg2+, Na+, K+ jeks whk úfYdaOkh ù u;=msg
mfia H whkj, iq,n;dj jeäùfuka mi wdï,sl fõ'  Y%S ,xldfõ f;;a
l,dmfha mi wdï,sl ùug uQ,sl fya;=j fuh fõ'

2' wvq WIaK;ajhla iys; m%foaYj, mig fhdok ldnksl øjH úfhdackh fõ.fhka
isÿ fkdfõ'  tajd ÿ¾j, j úfhdackh ùfuka w;rueos M, jk yshquia yd
ldnksl wï, úYd, m%udKhla we;s fõ'  tajd mi u;=msg tla/ia ùfuka mi
wdï,sl fõ'  Wod ( fmdâfid,sla mi

3' oS¾> ld,hla ;siafia wLKavj fnda. j.d lsÍu ksid l,s, ixlS¾Kj, jQ
NdIañl  legdhk jk Ca2+, Mg2+, Na+, K+  Ydl fmdaIl jYfhka Wrd .kakd
ksid;a H+ ksoyia lrk ksid;a mi wdï,sl fõ'

4' (NH
4
)

2
SO

4
 jeks fmdfydr oS¾> ld,hla ;siafia os.ska os.gu Ndú; lsÍu ksid

tys   SO
4

- - ldKavh u.ska wdï,sl;dj we;s lrhs'

5' ld¾ñl m%foaYj, jdhqf.da,hg ksoyiajk NO
2
, N

2
O, SO

2
 jeks jdhq j¾. jeis

c,fha oshùfuka wï, ksmojk w;r" tu jeis" wï, jeis f,i y÷kajhs'  fuu
c,h mig ,eîu ksid mi wdï,sl fõ'

6' mig wu;rj tl;=jk Al yd Fe whk ksid mi wdï,sl fõ'  tu whk mdxY=
ødjKh ;=< oS c, úÉfþokh ùfuka H+ ksmojhs'

Wod (

ks,aj,d ksïkfha mi kej; h:d ;;a;ajhg m;al< fkdyels ;;a;ajhg m;a ù
we;af;a mfia .eUqßka jQ whk ixÑ; ^whka mhsrhsàia& u;=msg mig ñY% ùu h'

wdï,sl mil mj;sk lDIsld¾ñl .eg¨

1' ´kEu fnda.hl m%Yia; j¾Okhla fmkajk hï pH mrdihla we;'  mi wdï,sl
ùu;a iu. kshñ; pH mrdih fkd,efnk ksid fnda.fha j¾Okh ÿ¾j, ù
wiajekak wvq fõ'

2' hï mila wêl f,i wdï,sl jQ úg fnda. uQ, moaO;Skag úI iys; ;;a;ajhla
we;s lrhs'  tneúka uq,a j¾Okhg ndOd flfrk ridhksl m%;sfrdaë;djhla
tjeks mil we;s fõ'

3' wdï,sl mil Al3+, Fe2+, Fe3+.Mn2+  whkhka ys idfmalaI iq,n;dj jeä h'  tu
whk jeämqr Ydlj,g wjfYdaIKh ùu ksid úI iys; ;;a;ajhla we;s fõ'
Wod ( Fe úI ùu" Mn úI ùu

4' wdï,sl mil jefvk fnda. Ydlj,g Ca, Mg, K jeks whkhka ys W!k;djka

ks;r ks;r we;s fõ'  tfiau wdï,sl mil mj;sk 

3NO−

 m%udKfha iq,n;djh

o wvq h'

5' wdï,sl mil mj;sk PO
4

3-  wdï,sl mfia jeämqr mj;sk Al3+ iu. tl;= ù

AlPO
4
 f,i wjlafYam ùfuka Ydlhg ,nd.; yels fmdiamria m%udKhl wvq

fõ'
6' mfiys ys;lr welaáfkdauhsisàia yd nelaàßhd l%shdldÍ;ajh pH w.h 5'3 g

jvd wvq jQ úg YS>%fhka wvq fõ'  tksid mfia isÿjk iajdNdúl khsà%lrKh"
ldnkSlrKh jeks l%shdj,s wvmk fõ'

7' mi wdï,sl ùu;a iu. os,Srj, l%shdldÍ;ajh fõ.j;a fõ'  iuyr jHdêckl
os,Sr fõ.fhka j¾Okh ù fnda.j,g ydks muqKqjhs'
Wod ( Plasmodiphora brassicae os,Srh wdï,sl miaj, nyq, h'
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j.d lafIa;%hla wdï,sl ùu;a iu. tu lafIa;%h ;=< id¾:l j j.dl< yels fnda.
j¾. iSud iys; fõ'

wdï,sl mila h:d ;;a;ajhg m;alr .ekSu

wdï,sl mil mj;sk w;sßla; H+ m%udKh WodiSk lsÍfuka wdï,sl mila h:d
;;a;ajhg m;al< yels h'  kuq;a ta i|yd m%;sldr lsÍug m%:u wdï,sl mfia pH w.h
fidhd" mj;sk pH w.h WodiSk lsÍug muKla m%;sldr l< hq;= h'

mdxY= wdï,sl;dj WodiSk lsÍfï oS mig yqKq øjH fhdokq ,nhs'

� CaO w`MyqKq

� Ca(OH)
2

osh .eiQ yqKq

� CaCO
3

yqKq

� CaCO
3
. MgCO

3
fvd,uhsÜ

Ca(OH)
2
 mig fh¥ úg wdï,sl mi WodiSk jk wdldrh my; mßos oelaúh yels h'

1'

2'

3'   

4'   

Ca(OH)
2
 ú>gkh u.ska ,efnk Ca2+ u.ska l,s, ixlS¾Kj, jQ Al yd H whk

úia:dmkh lrk w;r tajd mdxY= ødjKhg meñfKa'

ish¨u wdldrj,ska mdxY= ødjKhg ,efnk H+ ish,a, OH- whk u.ska WodiSk lrhs'

mdxY= laIdÍh;dj (soil alkalinity)

mil pH w.h 7 g jvd jeä jQ úg NdIañl;dj we;s fõ'  fï ;;a;ajh we;s jkafka
mfia fidaähï" fmdgEishï" le,aishï" ue.akSishï wdoS NdIañl whk tl;= ùfuks'

mdxY= l,s,j,g wêfYdaIKh ù we;s yqjudre l< yels legdhk" NdIañl
legdhkj,ska úia:dmkh l< yelsh'  tysoS jeä m%udKhla fidaähï whk (Na+) j,ska
úia:dmkh fldg l,s, ixlS¾Kfha Na+ m%udKh wêl ùu ksid laIdÍh;dj we;sfõ'  fï
wkqj lsishï mil l,s, ixlS¾Khka ys mj;sk yqjudre úh yels uq,q legdhk m%udKfhka
(ESP) 15]lg jvd Na whk wka;¾.; jkafka kï tu mi laIdÍh mila f,i y÷kajkq

,nhs'    laIdÍh;djfha oS mfiys mdxY= ødjKfha t;rï Na+ oelsh fkdyelsh'  laIdÍh;dj

we;s mfil pH w.h 8'5 g jvd jeä h'  úoHq;a ikakdhl;dj fikaáógrhg ñ,siSukaia
(Milisemens/cm) 4 g jvd wvqh'  úksuh l< yels Na m%;sY;h 15] g jvd jeä h'

laIdÍh mil lDIsld¾ñl .eg¨

laIdÍh mi ks¾jHQys; h'  fuu mfia l,s,j,g jeämqr wêfYdaIKh ù we;af;a Na

whkhs'   Na+ l,s, mDIagh u; jQ wdfrdamK id¾:l j WodiSk fkdlrk ksid l,s, wxY=
tlsfklska úl¾IKh fõ'  tneúka jHQyhla we;s fkdfõ'  tksid ish¨ fN!;sl ,laIK
ÿ¾j, h'  id¾:l j fnda. j¾Okh fkdfõ'



126

laIdÍh;djg m;a jQ lafIa;%hla h:d ;;a;ajhg

m;a lsÍu

úúO fya;= ksid mig jeämqr Na+ tl;=
fõ' Wod( fm,aiamd¾ jeä Lksc Ô¾Kh

fï wkqj laIdÍh mfia l,s, ixlS¾Kj,g

jeämqr ne|S we;s Na+ m%udKh wvq lsÍu isÿl<

hq;= fõ'  laIdÍh;dj md,kh lsÍfï oS CaSO
4

^ðmaiï& mig fhdohs'  túg ,efnk Ca+ u.ska

jeämqr jQ Na+ úia:dmkh fõ'  tajd Na
2
SO

4

njg m;ajk w;r" c,fhka ix;Dma; lr
laIrKh ùug ie,eiaùfuka tu Na

2
SO

4
 bj;a

lr.; yels h'

mdxY= ,jK;dj (soil salinity)

mdxY= ødjKfha osh ù we;s ,jK idkaøKh fnda.hlg ord.; yels uÜgu (limits of

tolarance) blaujd jeä ùu ,jK;dj f,i ye|ska fõ'  ,jK miaj, mdxY= ødjKfha o
,jK idkaøKh jeä jk w;r Na+ idkaøKh o jeä fõ'  kuq;a fujeks miaj, Na+ l,s,
ixlS¾Kfha wêfYdaIKh ù ke;'

,jK;dj iys; miaj, pH w.h 8'5 g jvd wvq jk w;r 7'5 g jvd jeä h'  úoHq;a
ikakdhl;dj fikaáógrhg ñ,s iSukaia fyda ógrhg fvis iSukaia ̂ desi semens/ meter or

milisemens/cm& 4 g jvd jeä h'  úksuh l< yels Na m%;sY;h (ESP) 15]g jvd wvq h'

,jK yd laIdÍh mia we;s ùu

,jK yd laIdÍh mia we;s ùu i|yd my; i|yka lreKq fya;= fõ'

� Y=Ial yd w¾O Y=Ial m%foaYj, wvq j¾Idm;kh ksid mfia we;s ,jK my<g
laIrKh fkdùu

� wêl WIaK;ajh ksid jdIamSlrKh jeäùu;a ta ksid mi ;=< flaIdl¾IKh
by< hdu;a ksid u;=msgg mdxY= c,h iu. ,jK meñKSu'  miqj jdIamSlrKfha
oS c,h muKla jdIam ù f.dia ,jK" mi u;=msg tla/ia ùu

� my;a ìïj, mfia c, jykh ÿ¾j, ùu ksid mi u;=msg ia;rj, c,h iu.
,jK tl;= ùu yd jdIamSlrKfha oS c,h bj;a ù ,jK muKla b;=re ùu

� my;a Y=Ial m%foaYj, j¾Idld,fha oS N+.; c, uÜgu by< hdu ksid ta iu.
,jK meñK mfia tla/ia ùu

� uqyqo f.dv .e,Su'  fï ksid fndfyda úg mfia laIdÍh;dj j¾Okh fõ'

� uqyqÿnv m%foaYj, uqyqÿ iq<x iu. meñfKk ,jK iys; ishqï c, ìxÿ mfia
;ekam;a ùu'  fï ksid o laIdÍh;dj j¾Okh ùfï  yelshdj jeä h'

� ,jK iys; jdß c, Ndú;h

� l÷lr  m%foaYj,  Wia  m%foaYj,ska ,jK  my<g fidaod ú;a my;a m%foaYj,
tla/ia ùu

� ridhksl fmdfydr wê Ndú;h

,jK mil lDIsld¾ñl .eg¨

,jK mil mdxY= ødjKfha idkaøKh jeä ksid fnda. Ydl uq,aj, isg c,h
nys¾wdi%e;sh isÿ ùfuka Ydl ñh hhs'  kuq;a ,jK miaj, úfYaI wkqj¾;k iys;j
jefvk iajdNdúl Ydl mj;S'

CaSO
4
                                Ca2+  +

Na+  +  SO
4

--
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iajdNdúlj u ,jK ìï mj;sk w;r tajd .eg,q iy.; fkdfõ' kuq;a uyje,s
l,dmj, 5 000 ha muK jeros l<ukdlrK fya;= ksid ,jK;djg m;a ú we;s w;r j.d
lghq;= w;a yer oeóug isÿ j we;'

,jK;djh bj;a lsrSu

,jK;djg m;a jQ j.d lafIa;%hl ,jK;dj ;rula ÿrg md,kh lsrSu i|yd my;
l%shdud¾. .; yels w;r" tajd u.ska ,jK;dj wvq lr .; yelafla hï iSudjla olajd muKs'
tneúka  wjOdkh  fhduql< hq;af;a  j.d  ìï  ,jK;djg m;a  ùu  j<lajd .ekSu hs'

� mi ix;Dma; jk f;la c,h imhd tu c,h .eUqre jEiaiSug ,la lsrSfuka
,jK laIrKh ùug ie,eiaúh yels h'  kuq;a mi c,fhka ix;Dma; ùu ksid
fjk;a .eg,q we;s úh yels h'

� ,jK;djg m;a mfia u;=msg ;=kS ia;rhla f,i bj;a lsrSu

� ,jK fidaod yeÍu - lafIa;%fha c,h ne| ;nd miq j c,h bj;a lsÍu

whk yqjudrej

mdxY= ødjKfha we;s whk yd l,s, u;g wêfYdaIKh ù we;s whk w;r yqjudrej
whk yqjudrej f,i ye|ska fõ'  fuh wdldr follska idlÉPd l< yels h'

 i' legdhk yqjudrej
 ii' wekdhk yqjudrej

legdhk yqjudrej

mdxY= ødjKfha we;s legdhk yd mdxY= l,s, u; wêfYdaIKh ù we;s legdhk w;r
isÿjk yqjudrej legdhk yqjudrej f,i ye|ska fõ'  mfiys m%Odk jYfhka isÿjk
jeo.;a whk yqjudrej fuu legdhk yqjudrejhs'

mdxY= l,s,j, we;s RK wdfrdamKh ksid Ok wdfrdams; legdhk wdl¾YKh ù ne|S
mj;S'  l,s, jgd legdhkh wêfYdaIKh ùfuka l,s, ixlS¾K iEfoa'  l,s, ixlS¾Kfha
ne|S mej;Su ksid c,h iu. whk laIrKh ùu je<fla'  l,s, ixlS¾Kfha we;s legdhk
mdxY= ødjKfha hï lsis whkhl idkaøKh jeä jQ úg tu whkj,ska úia:dmkh flf¾'

Wod ( mig (NH
4
)

2
SO

4
 fmdfydr fh¥ úg l,s, ixlS¾Kfha yd mdxY= ødjKfha

we;sjkakd jQ fjkialï my; mßos oelaúh yels h'

mdxY= ødjKhg meñKs kj whk l,s, ixlS¾Khg wêfYdaIKh ùu fyda fkdùu
flfrys n,mdk idOl lsysmhls'

1' whkfha m%udKh ^whksl wrh&
2' whkfha ixhqc;dj
3' whkfha idkaøKh

ldnksl l,s,j,g" ueá l,s,j,g jvd legdhk úYd, m%udKhla wêfYdaIKh

 (NH
4
)SO

4
            NH4+     +    SO

4

2—

mdxY= ødjKh

K
(-)

(-)

(-)
(-)

(-)
Mg

Ca
H

Na
(-)

(-)

(-)(-)

(-)

NH
4

+

NH
4

+

NH
4

+

NH
4

+

NH
4

+

mdxY= ødjKh

H
2
SO

4

+

Na
2
SO

4

CaSO
4

MgSO
4
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fldg ;nd.; yels h'  l,s, mDIag u;g legdhk wêfYdaIKh ùfï yelshdj legdhkj,
ixhqc;dj jeäùu;a iu. jeä fõ'  c, úÉfþokh jQ legdhkfha m%udKh l=vd ùu;a iu.
o fuu yelshdj jeä fõ'

legdhk yqjudrefõ jeo.;alu

� mfia idrj;a nj i|yd jeo.;a fõ'

mig fhdok fmdfydr úfhdackh ù ,efnk Ca++, Mg2+, K+ jeks whk uQ,
moaO;s j¾Okh jk .eUqßka my<g laIrKh ùu wvqlr .ekSug legdhk
yqjudrej jeo.;a fõ'

� wdï,sl;dj yd laIdÍh;dj ksjeßos lsÍug fhdod .efka'

wdï,sl fyda NdIañl ;;a;ajhg m;a ù fnda. j.djg wys;lr ;;a;ajhg m;a jQ
mila kej; h:d ;;a;ajhg m;alr .; yels jkafka mfiys legdhk yqjudrej
ksid h'

� wmú;% c,h msßisÿ lsÍu i|yd fhdod .efka'

mi ;=<ska heùfï oS wmú;% c,fha we;s ksl,a (Ni++) leâñhï (Cd++) f,â
(Pb++) wdoS ner f,day whk mfia l,s, ixlS¾Kfha whk iu. yqjudrefjka
c,h msßisÿ fõ'

� mfia fN!;sl .=Kdx. fjkia lsÍu i|yd jeo.;a fõ'

legdhk yqjudre Odß;dj

úh<s mia tall nrl we;s yqjudre l< yels legdhk m%udKh legdhk yqjudre
Odß;dj f,i y÷kajkq ,efí'  fuh mia lsf,da.%Euhlg legdhk fikaáfuda,
(cmol(+)/kg) fyda mia .%Eï 100lg ñ,siul miliequivalents (meq/100g)fyda f,i ukskq
,efí'  fuu w.h legdhk j¾.h wkqj fjkia fkd fõ'  fjk;a whqrlska lsj fyd;a"
fuhska oelafjkafka mfiys ́ kE u legdhkhla wêfYdaIKh lr .; yels ia:dk m%udKh
hs'

wekdhk yqjudrej

legdhk yqjudrej wvq l,s,j, wekdhk yqjudrej hï m%udKhlg isÿ fõ'
hlv" we¨ókshï jeks nyq wdfrdams; Ok whkj, yhsfv%dlais,a (OH-) ldKavhla o we;'

fuu fldgi i,afmaÜ " fmdiafmaÜ  yd " fud,sífâÜ  jeks

wekdhk iu. yqjudre fõ'  fuu ;;a;ajh fndfyda úg wiaMál is,sflaÜ ueá wvx.=
mfiys we;s fõ'

NIau ix;Dma;sh

mdxY= l,s,j,g wêfYdaIKh jQ legdhk wï, ldrl yd NIau ldrl f,i
m%Odk ldKav follg fjka l< yels h'  we¨ókshï yd yhsv%cka" wï,ldrl legdhk
jk w;r le,aishï" ue.akSishï" fmdgEishï yd fidaähï wdoS wfkl=;a legdhk NIauldrl
legdhk fõ'  legdhk yqjudre ixlS¾Kfha we;s uq¨ legdhk m%udKhg idfmalaI j tys
we;s NIau ldrl legdhk m%udKh m%;sY;hla f,i oela jQ úg tu w.h NdIañl legdhk
ix;Dma; m%;sY;h fyj;a mfiys NIau ix;Dma; m%;sY;h f,i y÷kajkq ,efí'

fuh my; WodyrKh u.ska jvd;a meyeos,s fõ'

mil legdhk yqjudre Odß;dj }

NIau ix;Dma; m%;sY;h  }    X  100
yqjudre úh yels NIau legdhk m%udKh

legdhk yqjudre ixlS¾Kfha we;s
uq,q legdhk m%udKh
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yqjudre úh yels we¨ókshï yd yhsv%cka whk m%udKh }

ta ksid mfia we;s NIau legdhk m%udKh }

∴  NdIañl legdhk ix;Dma; m%;sY;h }

}

wdï,sl mil legdhkj,ska jeä m%udKhla wï, ldrl neúka tjeks mil NIau
ix;Dma; m%;sY;h wvq h'  pH w.h 7 fyda Bg by< fyda w.h we;s miaj, NIau ix;Dma;
m%;sY;h 100] fõ'  NIau ix;Dma; m%;sY;h weiqfrka wdï,sl mila i|yd fhosh hq;= yqKq
m%udKh wkqudk l< yels h'

mil NIau ix;Dma;;d m%;sY;h u.ska tu mfiys ridhksl ;;a;ajh ms<sn|
f;dr;=re rdYshla fidhd.; yels h'

Wod ( mil NIau ix;Dma;;d m%;sY;h 30] kï"
1' mi ksire h'  fnda.j,g w;HjYH fmdaIl whk wvq

h' 2' Al yd H whk jeä h'  tu ksid mi wdï,sl
h'

úoHq;a ikakdhl;dj

úoHQ;a Odrdjla f.khdfï yelshdj úoHq;a ikakdhl;djfhka
ñkqï flf¾'  mdxY= ødjKfha úúO whk mj;S'  tajd legdhk yd
wekdhk f,i mj;S'  fuu whk ksid mfiys úoHq;a ikakdhl;dj
we;s fõ'  l,s, ixlS¾Kfha we;s whk fï i|yd n,fkdmdhs'
mil ,jK;dj" laIdÍh;dj fidhd .ekSu i|yd úoHq;a
ikakdhl;dj Ndú; flf¾'  ,jK mil úoHq;a ikakdhl;dj
fikaáógrhg ñ,s iSukaia fyda ógrhg fvis iSukaia 4g jvd
jeäjk w;r" laIdÍh mil úoHq;a ikakhl;dj fikaáógrhg ñ,siSuka ógrhg fvis
iSukaia 4 g jvd wvq fõ'

laIdÍh mil oS fidaähï whk" úksuh ixlS¾Kfha mj;sk ksid;a ,jK mil oS
fidaähï whk" mdxY= ødjKfha mj;sk ksid;a laIdÍh milg jvd ,jK mil úoHq;a
ikakdhl;dj jeä fõ'

úoHq;a ikakdhl;dj fiùfuka mil we;s .eg¨j y÷kdf.k WÑ; whqre m%;sl¾u
fhoSfuka j.djg WÑ; whqre mi ixialrKh l< yels h'  mil úoHq;a ikakdhl;dj
fiùu i|yd Ndú; flfrkafka úoHq;a ikakdhl;d ógrh (electrical conductivity metre) hs'

   3'7   úúO mia ldKav i|yd WÑ; fnda.

Y%S ,xldfõ m%Odk mia ldKav iy tajdfha lDIsld¾ñl úNjh

mdxY= ckk l%shdj,sh yd tu`.ska we;sjkakd jQ mia j¾.j, ,laIKj,g m%Odk
jYfhka n,mEï we;s lrkq ,nk foaY.=Ksl idOl jkqfha j¾Idm;kh yd WIaK;ajhhs'
wm rgg ,efnk j¾Idm;kh ia:dkSh jYfhka úYd, f,i úp,H fõ'  tu ksid tla tla
lDIs mdßißl l,dm ;=< olakg we;s m%Odk mia ldKav o tlsfklg fjkia fõ'

1945 j¾Ifha oS wdpd¾h ta' ví,sõ' wd¾' fcdalsï m%uqL lKavdhula úiska Y%S ,xldfõ
m%:u mdxY= j¾.SlrKh bosßm;a lrk ,o w;r tu j¾.SlrKh ;jÿrg;a oshqKq lr jvd;a
úoHd;aul mokula u; 1961 j¾Ifha oS iS' wd¾' mdkfndlafla iy t*a' wd¾' uqj¾uka kej;
mdxY= j¾.SlrKhla bosßm;a lr we;'

rEmh 3'25# úoHq;aa

ikakdhl;d ógrh
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oekg Y%S ,xldfõ Ndú;jk mdkfndlafla-uqj¾uka mdxY= j¾.SlrKh wkqj Y%S ,xldfõ
mi" uyd mdxY= ldKav oy y;rlg fnod we;'

� r;= ÿUqre mi

� pQ¾Kuh fkdjk ÿUqre mi

� r;= ly fmdâfid,sla mi

� m%uqL A
1
 iys; Wm .Kh

� uDÿ lfndla iys; Wm .Kh

� ;o meye;s ;Ügqj iys; Wm .Kh

� r;= ly ,egfida,aia mi

� pQ¾Kuh Wm.Kh

� r;= ÿUqre ,egfid,sla mi

� mßK; fkdjQ ÿUqre f,dau mi

� fidaf,dvhsia fidf,dkhsÜia mi

� .Dufida,aia mi

� frf.dfida,aia mi

� ye,a iy w¾O ye,a mi ^j.=re yd w¾O j.=re&

� ÿ¾j, c, jyk;d osh is`M mi

� osh`M mi

� fmdâfid,sla mi

� frkaâiSkd mi

fuhska m%Odk mia ldKav lsysmhl ,laIK yd lDIsld¾ñl úNjhka my; olajd we;'

iiiii s;shu 3'1# s;shu 3'1# s;shu 3'1# s;shu 3'1# s;shu 3'1# Y%S ,xldfõ m%Odk mia ldKav
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r;= ÿUqre mi     (Reddish Brown Earth - RBE )

Y%S ,xldfõ nyq,j olakg ,efnk mia ldKavh fõ'  úh<s l,dmh wdY%s; m%foaYj,
olakg ,efí'  Wod( jjqkshdj" yïnkaf;dg" fmdf<dkakrej"  wkqrdOmqrh hk osia;%slal

r;= ÿUqre mfiys mdxY= me;slfvys l,dm meyeos<s j y÷kd.; yels h'  r;= ÿUqre mi
wêl ysret<shg Ndckh ùfuka ldnksl øjH ms<siaiS hEu;a" khsg%cka úfhdackh ùu;a
ksid tu mi ldnksl øjH yd khsg%cka j,ska ySk fõ'  kuq;a tys fmdgEishï m%udKj;a
j we;'

j¾Idm;kh idfmalaI j wvq m%foaYj, msysgd we;s neúka" u;=msg mfia we;s legdhk
my< ia;r lrd laIrKh ùu wvq ksid fuu mia ldKavfha pH w.h WodiSk ;;ajhg
wdikak fõ'  NIau ix;Dma;sh idfmalaIj by< w.hla .kS'

fuu mfia B l,dmfha úúO .eUqre uÜgïj, úysoS .sh ;srejdkd .,a ;Ügqjla msysàu
úfYaI ,laIKhls'  tuksid uq,a j¾Okh iSudùu;a" jeis ld,.=K ;;a;ajhka hgf;a ÿ¾j,
c, jyk ;;ajhka we;sùu;a fnda. j.djg wys;lr wkaoñka n,mdhs'

mfiys .eUqr" jhkh iy c, jykh fnda. fndfyduhla u j.d lsÍug yels ys;lr
;;a;ajhl mj;S'  idudkHfhka 1-2m olajd jQ .eUqrlska hq;= fuu mfiys c,h" fmdfydr
r|jd .ekSfï yelshdj yd fidaodmd`Mjg we;s m%;sfrdaOh uOHia: h'

fuu mi wêl f,i úh<s ;;a;ajhl mj;sk úg b;du;a ;o h'  f;;a jQ úg wef,k
iq̀M h'  fuys legdhk yqjudre Odß;dj 10 - 20cmol/kg ;a w;r fõ'  r;= ÿUqre mi je,s iys;
ueá f,dau mils'  fuys wvx.= m%Odk ueá Lksc fudkaÜ fudßf,dkhsÜ iy flT,skhsÜ
fõ'

fyd|ska j,a me,Eá u¾Okh lsÍfuka" ksjeros mia ixrlaIK l%u fhoSfuka iy c,
iïmdok myiqlï iemhSfuka fuu mfika by< ksIamdokhla ,nd .; yels fõ'  fuu mi
OdkH j¾." udI fnda." ñßia" t<j¨" `MEkq j.djg jvd;a u iqÿiq fõ'

r;= ly fmdâfid,sla mi      (Red yellow podzolic soil)

fuu mia ldKavh uq,q f;;a l,dmh mqrdu WÉp;ajfhka by< yd my< iEu m%foaYhlu
olakg ,efí'  w;rueos l,dmfha WÉp;ajfhka jeä m%foaYj, o fuu mia ldKavh olakg
,efí'  Wod( r;akmqr" l`M;r" lE.,a," ud;r" l=reKE.," kqjrt<sh" nÿ,a," uykqjr"
uykqjr" ud;f,a'  j¾Idm;kh idfmalaIj jeä m%foaYj, olakg we;s neúka fuu mfia
u;=msg miaj, wvx.= legdhk laIrKh ùu ksid u;=msg mi fndfydaúg wdï,sl iajNdjhla
.kS'  WÉp;ajfhka by< m%foaYj, we;s fuu miaj, u;=msg fyd|ska ;ekam;a jQ ldnksl
ia;rhla olakg we;s w;r WÉp;ajh wvq m%foaYj, we;s mfiys wvx.= ldnksl øjH yd
khsg%cka m%udKh uOHia:j fyda wvqfjka msysgd we;'  fuu mfia NIau ix;Dma;sh 35] g
wvq h'  legdhk yqjudre Odrs;dj 8-10 c.mol/kg

fuu mfiys le,aishï yd ue.akSishï wvq w;r tu ksid fnda. j.dfõ oS mfia idrj;a
Ndjh wdrlaId lr .ekSug fvd,uhsÜ iy yqKq fhosh hq;= h'  fuu mfiys jHQyh" .eUqr yd
c,jykh fnda. j.djg ys;lr uÜgul mj;S'  fuu mfiys legdhk yqjudre Odß;dj
Wiia uÜgul mj;sk ksid mig fhdok fmdfydrj, ld¾hlaIu;dj jeä fõ'  f;a" fmd,a"
rn¾ hkdoS wd¾Ól fnda. o m<;=re fnda. o" l=`Mnvq fnda." t<j¨" lafIa;% fnda. fuu
m%foaYj, j.d l< yels h'

pQ¾Kuh fkdjk ÿUqre mi (Non Calcic Brown Soil)

fuu mi m%Odk jYfhka úh<s l,dmfha wïmdr" uvl,mqj" .,aTh ñáhdjf;a
iuyr m%foaYj, yd uyjg wdikak m%foaYj, o úisÍ we;s je,suh mils'  fuys  A l,dmh
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je,s iys; f,dau mila jk w;r B l,dmfha 40] g jeä NIau ix;Dma;shla o legdhk
yqjudre Odrs;dj 5-6 c.mol//kg"  A l,dmhg jvd wêl ueá m%udKhla o we;'   fuu mfia
by< l,dmfha we;s khsg%cka blauKska úfhdackh jk w;r ldnksl øjH o ms,siaiS hhs'
tu ksid khsg%cka yd fmdiamriaj,ska ySk h'  fï ksid fuu mi r;= ÿUqre mig uola
iudklula olajhs'  le,aishï yd ue.akSishï nyq, h'

r;= ÿUqre mfiys jefvk fnda. ish,a,u pQ¾Kuh fkdjk ÿUqre mfia o j.d l< yels
h'  je,suh jhkh ksid lel=,ka l%uhg ù j.d lsÍu i|yd fuu mia j¾.h iys; l=Uqre
bvï fhdod.; yels h'

jHQyh ÿ¾j, neúka idrj;a núka wvq mils'  r`M iajNdjhlska hqla; jQ fkd.eUqre
mila jk w;r blauKska úh<S hk neúka tu mig r;= ÿUqre mig jvd jeäfhka c,h
iemhsh hq;= fõ'

r;= ly ,egfida,a mi     (Red Yellow Latosolic Soil)

úh<s l,dmhg wh;a W;=re kef.kysr yd jhU m<df;a fjr<dikak m%foaYj,
;Srejla f,i fuu mia j¾.h olakg ,efí'  fuu mfiys Wm.Kh" pQ¾Kuh Wm.Kh jk
w;r th ufhdaiSk yqKq.,a u; msysgd ;sfí'

r;= ly ,egfida,a mia me;slfâ  A l,dmh ;=kS jk w;r th y÷kd.; yelafla >k
j jevqkq le,E m%foaYj, muKs'  B l,dmh óg¾ 9 - 12 la muK .eUqre h'  fuys ldnksl
øjH" khsg%cka" fmdiamria" fmdgEishï" ue.akSishï b;du;a wvq h'

uo wdï,sl mila jk w;r fyd| c, jykhlska iy ukd jd;dY%hlska hqla; fõ'
N+ñfha by< m%foaYj, r;= ly ,egfida,a mi m%Odk jYfhka r;= meyehla .kakd w;r th
r;= ,egfida,a mi f,i o" N+ñfha my< uÜgïj, oS th ly meyehla .kakd w;r th ly
,egfida,a mi f,i o y÷kajhs'  fuu mfia úfYaI ,laIKhla kï fmdf<dj uÜgfï isg
óg¾ 60 l muK .eUqßka c,h msysàuhs'  r;= ly ,egfida,a mfiys legdhk yqjudre
Odß;dj my;a uÜgul mj;sk w;r ldnksl fmdfydr fhoSfuka tu ;;a;ajh u`. yrjd
.; yels fõ'

r;= ÿUqre ,egfid,sla mi (Reddish Brown Latosolic Soil)

jd¾Isl j¾Idm;kh ñ,sóg¾ 1900;a - 2500;a w;r w;rueos l,dmfha fuu mia j¾.h
iq,n olakg ,efí'  Wod( uykqjr" ud;f,a" lE.,a, osia;%slalj,

uOHia: ishqï jhkhla we;s mils'  iajdNdúl ìul mfia fyd| jHQyhla we;s w;r
j.d l< ìul mfia ksYaÑ; jHQyhla ke;'  fuu mfiys ldnksl øjH yd khsg%cka uola
wvq jk w;r fmdgEishï" le,aishï" ue.akSishï uOHia:j wvx.= fõ'  fuys fmdiamria
m%udKh o wvq h'  r;= ÿUqre ,efgdfid,sla mfia fyd| legdhk yqjudre Odß;djla we;'
fuu mfia .eUqr" jhkh yd c, jykh fyd| ;;ajhl mj;S'  mfia .eUqr idfmalaIj jeä
neúka nyq jd¾Isl fnda.j,g fhda.Hh'  Wod ( idoslald" lrdnq" w,s.eg fmar" ÿßhka

fuu mfia wvx.= le,aishï m%udKh o idfmalaI j jeä neúka fldfldajd j.djg
b;d fhda.H jk w;r wdï,sl;dj wvq neúka f;a j.djg t;rï fhda.H fkdfõ'

   3'8   mdxY= ydhkhg fya;=jk lreKq

mdxY= ydhkh

ñksidf.a n,mEï fya;=fldg f.k mfia .=Kd;aul njg wksis f,i ndOd isÿ ùu
mdxY= ydhkh kï fõ'   ñksia l%shdldrlï ksid oekg f,dalfha bvïj,ska ie,lsh hq;=
m%udKhla ydhkhg ,la j we;'  bvïj,ska nyq;rhla lDIsld¾ñl lghq;=j,g Ndú;
lrk fyhska lDIsl¾udka;fhka bvï ydhkhg we;s n,mEu W.% h'
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mdxY= ydhkh úúO fya;= ksid isÿúh yels h'
Wod ( • mfia fmdaIl ysÕ ùu

fï i|yd my; fya;= n,mdhs'
•     mdxY= Ldokh
•     ,jK;dj
•     wdï,sl ùu
•     laIdÍh ùu
•     mi iqixykh ùu$;o ùu
• mdxY= laIqø cSù .yKh wvq ùu fyda ke;s ùu
• mfiys ldnksl øjH ys`. ùu
• mi úh<sj mej;Su

• úI ixfhda. mi ;=< we;s ùu
óg wu;r j"
•      wksis N+ñ mßyrKh
•      wúêu;a fnda. j.d yd j.d rgd
•      wl%uj;a c, l<ukdlrKh
•     lDIs ridhk øjH yd ldnksl fmdfydr wksis f,i Ndú;h ksid o

mdxY= ydhkh isÿ fõ'

mdxY= Ldokh (soil erosion)

mdxY= Ldokh hkq hï ia:dkhl msysá mia fldgia mdxY= foayfhka wxY= f,i fyda
iuQyk f,i fjka ù" fjk;a ia:dkhlg mßjykh ù tys ;ekam;a ùuhs'  fï wkqj mdxY=
Ldok l%shdj,sh mshjr ;=klska isÿ fõ'

1' mia wxY= iy iuQyk mdxY= foayfhka fjka ùu
2' fjka jQ mia wxY= iy iuQyk fjk;a ia:dkhlg m%jdykh ùu
3' kj ia:dkfha tu mia wxY= iy iuQyk ;ekam;a ùu

mdxY= Ldok l%shdj,sh

1' mdxY= wxY=  iy iuQyk mdxY= foayfhka fjka ùu

mia wxY= iuQyk jYfhka ilia ù we;'  fuu iuQyk mfia msysgd we;s wdldrh iy
iuQyk tlsfklg ne|S we;s wdldrh wkqj mfia jHQyh yd iajNdjh fjkia fõ'  mdxY=
Ldokfha uq,a mshjr jkafka fuu mdxY= wxY= foayfhka fjka lsÍuhs'

mdxY= wxY= yd iuQyk fjka ùu flfrys n,mdk idOl

� j¾Idm;kh

j¾Idm;kfha "
i' ;Sj%;dj
ii' m%udKh
iii' ld, iSudj mdxY= Ldokh i|yd n,mdhs'

jeys ìxÿ mi u;g m;s; ùu ksid mdxY= wxY= fjka fõ'  mdxY= ydksh r|d mj;skafka
j¾Idm;kfha ;Sj%;dj" jeys ìxÿj, úIalïNh yd jeys ìxÿfõ wjidk m%fõ.h hk
idOl u; h'

mdxY= ydksfha m%udKh "j¾Idm;k ;Sj%;dj" jeys ìxÿj, úIalïNh" jeys ìxÿfõ
wjidk m%fõ.h" mdxY= ydksfha m%udKh hk idOl iu. wkqf,dauj iudkqmd;sl
fõ'  tkï fuu idOl jeäjk úg mdxY= ydksfha m%udKh jeä fõ'

j¾Idm;kh ksid mi u;g jefgk c, ìxÿj, we;s pd,l Yla;sh ksid mdxY=
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foayfhka mdxY= iuQyko mdxY= iuQykj,ska mdxY= wxY=ka o fjka fõ'  fufia fjkajk
mdxY= wxY+ka u.ska mfia wjldY jeiS hhs'  túg c,h we;=`M ùu" ldkaÿ ùu" c,
jykh iy mfia ldkaÿ ùfï Odß;dj hkdosh wvqùu ksid mi u;=msg c,h tl;= fõ'
mia wxY= u;g jefgk jeys ìxÿj, wvx.= pd,l Yla;sfhka 2$3la wxY= fjka lsÍug;a"
1$3la wxY= iqixykhg;a n,mdk nj i|yka fõ'  mi u; we;s c,fha wj,ïnkh ù
we;s wxY=" N+ úIu;dj wkqj by< ia:dkhl isg my;a m%foaY lrd .,d hEfï oS bj;a
ù hhs'

� mi u;=msg c,h .,d hdu

mfia u;=msg c,h .,dhk m%fõ.h wkqj mDIagj, we;s mia wxY= bj;a lrk w;r
mdxY= iuQyk o bj;a lrhs'  .x.d bjqrej," bjqre Ldokh jkafka;a fï ksid h'

� i;=kaf.a l%shdldÍ;ajh

mi u; ixprKh lrk i;=kaf.a nr yd l=r .eàï ksid mi u;=msg we;s mia wxY=
foayfhka ñoS bj;ajk w;r mdxY= iuQyk fjka fõ'  i;=ka ;Kfld< W,dlEu ksid
o" oej ,nd.ekSu yd lDIsld¾ñl lghq;= ksid jkdka;r úkdY ùu ksid o mi
ksrdjrKh fõ'

� mi ieliSu yd mi ieliSfï WmlrK Ndú;h

lDIsld¾ñlj Ndú; lrk úúO ìï ieliSfï WmlrK u.ska mia wxY= foayfhka
bj;ajk w;r mdxY= wxY= iuQyk fjka fõ'

� mi f;;aùu yd úh,Su ksid

f;;ukh jeäúg ueá mi bosfuk w;r f;;ukh wvq jQ úg wêl f,i yelsf<a'
túg mdxY= foayh bß;e,Sug Ndckh ù mdxY= wxY= foayfhka bj;a jk w;r iuQyk
fjka fõ'

mdxY= wxY= iuQyk m%jdykh ùu

mdxY= Ldok ldrl u.ska mdxY= wxY= ;snQ ia:dkfhka fjk;a ia:dkhlg m%jdykh fõ'
wmOdjh jk c,h fuu m%jdykh i|yd fndfyda n,mEula we;s lrhs'  nEjqï iys; m%foaY
lrd wmOdjh jk c,h iu. mia wxY= m%jdykh i|yd" .,k c,fha m%udKh" m%fõ.h yd
p,k wdldrh n,mdhs'  .,k c,fha m%fõ.h jeäjk úg m%jdykh l< yels wxY= m%udKh
jeä fõ'  WodyrK f,i .,k c,fha m%fõ.h ;;amrhg óg¾ 0'15la jQ úg ishqï je,s"
frdkauv yd ueá wxY= .idf.k hk w;r ;;amrhg óg¾ 2'44 l m%fõ.hlska .,dhk
c,fhka ls'.%Eï 58'1 nr .,a mjd .idf.k hd yelsh'

c,h wêl m%fõ.fhka p,kh jkúg wdl+, c, m%jdyhla we;s lrhs'  tysoS mia wxY=
m%jdykh lsÍfï yelshdj wêl jk w;r ta wjia:dfõ oS .,d nisk c, ud¾.j, bjqre yd
m;=,a Ldokh fõ'  kuq;a wkdl+, m%jdy we;súg mdxY= wxY= foayfhka fjka ùu;a" tajdfha
m%jdykh;a ;rula ÿrg wvq fõ'

mfia fhda.H mdxY= jHQyhla ;sfí kï we;=,a ldkaÿ ùu" c, wjfYdaIK Odß;dj wdoS
idOl oshqKq jk ksid mi u; c,h .,dhdu wvq ùfuka mdxY= Ldokh wvq fõ'  hï mil
ldnksl øjH we;akï c, wjfYdaIK Odß;dj jeä ksid wmOdjh jk c, m%udKh wvq
ksid mdxY= Ldokh wvq fõ'  mia wxY=j, >k;ajh o mia wxY= m%jdykh flfrys n,mdhs'  ta
wkqj ueá jhkhla we;s mil Ldokh wêl fõ'

mi u; jefjk Ydl .yKh u.ska mi u;g m;s; jk jeys ìxÿj, fõ.h wvqjk
ksid mdxY= Ldokh wvq fõ'  Ydlfha m;% u.ska mig ldnksl øjH imhk ksid mfia jHQyh
o oshqKq ù mdxY= Ldokh wvq fõ'  N+ñfha N+úIu;dj nEjqï iys; jQ úg mdxY= Ldokh ùfï
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yelshdj jeä h'  tkï mdxY= wxY= m%jdykh fõ.j;a fõ'

mia wxY= ;ekam;a ùu

mdxY= Ldokfha wjidk wjia:djhs'  we, fod< .x.dj, keuqïj, oS c,fha m%jdyk
fõ.h wvq ksid keuqï ia:dkj, mia wxY= ;ekam;a fõ'  wxY=j, nr wkqj ;ekam;a ùu
isÿfõ'  je,s wxY= uq,ska u ;ekam;a jk w;r frdkauv yd ueá wxY= miqj ;ekam;a fõ'

 frdkauv ;ekam;a ùu ksid tu fldgia ire njg m;aùu fyda ueá jeämqr ;ekam;a
ùu ksid j.dl< fkdyels ksire m%foaY njg m;aúh yelsh'

mdxY= Ldok ldrl

� c,h

� iq<`.

� /<s l%shd

� ñksidf.a yd i;=kaf.a l%shd

� .a,eish¾

c,h

Y%S ,xldfõ b;du;a jeo.;a mdxY= Ldok ldrlh c,h fõ'  fï
ksid isÿjk Ldokh fidaodmd`Mj f,i y÷kajhs'

c,h u.ska isÿjk Ldokh my; fya;= ksid jvd;a oreKq fõ'

� úYd, ksrdjrKh jQ N+ñ m%foaY mej;Su

� mi wêl f,i nqre,a lr ;sîu

� wksis N+ñ mßyrKh

� wêl j¾Idm;khla mej;Su

iq<`.

úh<s ld,.=Khla iys; cQks, cq,s" wf.daia;= ld,
iSudfõ oS úh<s l,dmfha iq<Õ u.ska ÿyqú,s we;s lrhs'
th o mdxY= Ldokhls' tajd m;% u; ;ekam;a ùfuka
m%Ndixiaf,aIKh o iSud lrhs' mi úh<Sug ,la ù mia
wxY=j, nr wvq ùu ksid fuu ;;a;ajh ;Sj% fõ'

/<s l%shd

uqyqÿ /<s ksid fjrf<a bjqre Ldokh isÿ fõ'

ñksidf.a yd i;=kaf.a l%shd

fï u.ska mia wxY= fjkaùu yd m%jdykh isÿfõ'  ìï
ieliSu" i;=kaf.a l=r .eàu wdoS l%shd mdxY= Ldokh i|yd
fya;= úh yels h'

.a,eish¾

WIaK;ajh wvqùfï oS .a,eish¾ yd ysu l%shd u.ska Ldokh we;sjk kuq;a ,xldfõ
msysàu yd foaY.=Ksl idOl wkqj tn÷ Ldok oelsh fkdyels h'

mdxY= Ldok wdldr

rEmh 3'26# c,h u.ska

isÿjk fidaodmd`Mj

rEmh 3'28# bjqre Ldokh

rEmh 3'27# iq<`. u.ska isÿjk mdxY=

Ldokh
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j¾Id c,h u.ska isÿjk mdxY= Ldok wdldr lsysmhla my; oela fõ'

1' úisß Ldokh ^jeis ìxÿ Ldokh& - splash erosion

j¾Idfjka m;s; jk  jeis ìxÿ mi u; .eàfuka
miq úisÍ hk c, ì|s;s iu. mia wxY= bj;a ù hdu
úisß Ldokh hs' mdxY= Ldokfha wdrïNl wjia:dj
fuh hs'

2' ia;Íh Ldokh (sheet erosion)

fuys oS nEjqï
N + ñ j ,
u;=msáka .,dhk c,h iu. mi ;=kS ia;rhla
f,i fiaoS hhs'  fuh isÿ jkqfha mi ;=< we;s
jd isÿre wjysr ùu ksid mi u; tl;=jk
w;srsla; c,h iu. tys we;s mia wxY= N+ñfha
my;a m%foaY lrd m%jdykh jk neúks'  tys

m%;sM,h jkafka u;=msg mia ;Ügqjg Tífnka we;s .,a yd fndr`M ;Ügqj mEoSuhs'
mdxY= Ldokfha fuu wjia:dj ia;Íh Ldokh f,i ye|ska fõ'

3' we<s Ldokh (rill erosion)

u;=msg mia ;Ügqj bj;a ùu;a" mi u;=msg c, ìxÿ
m;s; ùu;a ksid l%ul%ufhka mi ;=< we;s ðø wjysr
fõ'  túg c,h ldkaÿ ùu wjysr fõ'  fuu ;;a;ajh
hgf;a mi u;=msgg m;s;jk c,h tla/ia ù nEjqfï
by< isg my<g .,d hhs'  uQ,sl wjia:dj, oS wmOd
c,h .,d nisk ud¾. Tiafia l=vd we<s iEfohs'
mdxY= Ldokfha fuu wjia:dj we<s Ldokh kñka
ye|ska fõ'

fuu we<s Ldokh fndfyda úg lDIsld¾ñl fyda fjk;a lghq;= i|yd ìï ilik
wjia:dfõ nyq, jYfhka olakg ,efí'  f.dúfmd< WmlrK Ndú; lsrSu u.ska tu
we<sj,g mia mqrjd bvu iqug lrùfuka kej; Ndú;hg .; yels h'

4' we.s,s Ldokh (gully erosion)

we<s Ldokh os.ska os.gu isÿùu ksid l=vd we<s úYd, we.s,s
njg m;a fõ'  we<sfha m;=, fiaoS we,sh .eUqre ùu;a" fomi
bjqrej, mia fldgia fiaoS bj;a ùu;a isÿ fõ'  fuys m%;sM,hla
f,i we<sj, odrj, ia:dhS;dj ke;sù Ldokhg ,la ù we<s
m<,a fõ'  fuh Ldokfha W.% wjia:djla fõ'  j¾Idj ksud
jqj o we.s,s ;=< c,h .,d hhs'  fuu wjia:djg m;a jQ miq
idudkH ìï ieliSulska mi h:d ;;ajhg m;al< fkdyels
h'

fuf,i w.,a ks¾udKh ùu ksid f.dúfmd< WmlrK yd
i;=ka /f.k hdug fN!;sl wmyiq;d we;s fõ'  w.,a mqrjd
oeóug ie,lsh hq;= u;=msg mia m%udKhla wjYHjk ksid;a"

tu msrjQ m%foaY kej; Ldokhg ,laúh yels ksid;a we<s Ldokfha oS fuka f.dúfmd<
WmlrK u.ska w.,a jid iqug l< fkdyels h'

rEmh 3'30# ia;Íh Ldokh

rEmh 3'31# we,s Ldokh

rEmh 3'29# úisß Ldokh

rEmh 3'32# we.s,s Ldokh
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5' osh myr Ldokh

we, fod< .x.d wdosfha nyq, jYfhka olakg
,efnkafka osh`M mia h'  tu miaj, ia:djrnj wvq
w;r mdxY= Ldokhg md;% fõ'  fuf,i we, fod<
.x.d wdosfha bjqre lvdhEu yd m;=, fiaoShdu osh
myr Ldokh f,i ye|ska fõ'

6' kdh hdu

mia wxY= fjkaùula fkdue;s
j tf,iska u fjk;a ia:dkhlg p,kh ùu fufia ye|ska fõ'
fuhg fya;=j jkqfha fndfyda úg .=re;ajfha n,mEuls'  Y%S
,xldfõ l÷lr m%foaYj, fuh olakg ,efí'

N+ñfha m%udKh wkqj isÿjk ydks fjkia fõ'  úYd,j isÿjk
kdh hdï ksid ñksia cSú;j,g o" ksjdi yd foam<j,g o
lDIsld¾ñl bvï j,g o ydks isÿ fõ'

7'     mia l÷ .s,d neiSu

m%:ufhka ;snQ uÜgug jvd my;a uÜgulg mi .s,d
neiSu fufia ye|ska fõ'  fuh mi ;=< we;s mdIdK
fldgiaj, TlaislrK Ô¾Kh ksid o ta we;=<; we;s wxY=
fyda mdxY= iuQyk fiaoS hdu ksid we;sjk l=yr ksid o
isÿúh yels h'

mdxY= Ldokfha wys;lr n,mEï

� mfia iY%sl ia;rfha .eUqr wvqùu yd mi ksire ùu'  idudkHfhka u;=msg
mfika 5mm la wvqjk úg tys fnda. wiajekak 40]lska wvqjk nj wOHhkh
lr we;'

� Ydl j¾Okh i|yd iqÿiq mdxY= ia;rfha >klu wvq ùu
� mfika fmdaIl yd laIqø Ôùka bj;a j hdu ksid mfia fN!;sl" ridhksl

ffcj ,laIK msßyS hdu
� uQ, uKav,h yd wjg fiaoS hdu ksid Ydl weo jeàu
� mfia pH w.h fjkia ùu
� mdxY= ixrlaIK l%u fhoSug uqo,a jeh ùu
� lDIsld¾ñl bvïj, jákdlï wvq ùu
� bj;ajk mia .x.d" c,dY wdosfha ;ekam;a ùu ksid tajd f.dv ù .xj;=r ;¾ck

we;s ùu
� uv wxY= ksid c,fha fndr;dj (turbidity) jeäùu yd Ôùkag ydks isÿ ùu'
� úYd, f,i isÿjk kdhhdï ksid ck.yKh o ksjdi iy lDIsld¾ñl N+ñ

wdosh o úkdY úh yelsh'  fï ksid we;eï N+ñ j.d l< fkdyels fõ'
� lDIsld¾ñl lghq;=j, oS md;a;sj, yd lafIa;%j, oS olakg ,efnk l=vd we,s

Ldokh j.d lsÍfï oS yd hka;% Ndú;fha oS bj;a l< yels ksid th lDIsld¾ñl
lghq;= i|yd n,mEula we;s fkdjqk o we.s,s yd oshmyr Ldokh isÿùfï §
tajdfha úYd,;ajh jeä ksid lDIsld¾ñl lghq;= isÿ lsrSfï oS wmyiq;djla we;s
fõ'

rEmh 3'33# osh myr Ldokh

rEmh 3'34# kdh f.dia we;s

N+ñhla
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mdxY= Ldok ydksh .Kkh lsÍu

mdxY= Ldok ydksh .Kkh lsÍfï jeo.;alu

mdxY= Ldok ydksh .Kkh lsÍu u.ska my; oelafjk m%fhdack ,nd .; yels h'

� N+ñfhka bj;ajk mia wxY= m%udKh wvqlr .ekSu i|yd mdxY= ixrlaIK l%u
Ndú; l< yels h'

� mdxY= Ldok m%udKh wkqj .x.d m;=f,a tl;=jk mia m%udKh ;SrKh lr c,
.e,Sïj,ska  ydks  wvqlr .ekSu i|yd .x.d m;=,aj, mia bj;a lsÍug lghq;=
l< yels h'

� c, iïmdokh i|yd we,j,a yd c, m%Nj ie,iqï lsÍfï oS jeo.;a fõ'

� mYapd;a id;a;= isÿlrk wdldrh ;SrKh lsÍfï oS jeo.;a fõ'

mdxY= Ldok ydksh .Kkh lsÍu i|yd jQ mdxY= Ldok iólrKh

mdxY= Ldok ydksfha m%udKh .Kkh ;SrKh lsÍu i|yd 1972 oS iañ;a yd úYauhka
úiska iólrKhla jHq;amkak lrk ,oS'

X
a
= R K L S C P

X
a
- idudkH jd¾Isl mdxY= ydksh ^j¾Ihl oS fylaghdrhl N+ñ m%udKfhka

fiaoS hk mia m%udKh fgdka j,ska&
R - j¾Idm;k Ldol yelshd o¾Ylh (Rain fall Erosivity Index)

mi fiaoShdu i|yd m;s; úh hq;= j¾Idm;kfha oeä nj yd m%udKh
K - mi Ldokh ùfï yelshdj olajk o¾Ylh (Soil Erodibility Factor)

L - nEjqfï os. (Slop Length)

S - N+ñfha nEjqu (Land Slope)

C - fnda. md,k idOlh (Crop Management)

P - mdxY= ixrlaIK idOlh (Factor)

mdxY= Ldokh i|yd j¾Idm;kh u.ska we;slrk n,mEu j¾Idm;k Ldol yelshd
o¾Ylh u.ska ,nd .kS'

miaj, Ldokh ùfï yelshdj  (Soil Erodibility)

Ldokh ùu flfrys mi olajk m%;sfrdaOh ;lafiare lsÍu fufia ye|ska fõ'
idudkHfhka mfia ldnksl øjH jeämqr we;s úg iy oshqKq mdxY= jHQyhla we;s úg
Ldokhg m%;sfrdaë fõ'  frdkauv" b;d ishqï je,s yd ueá jhkhla we;s miaj, Ldokh ùfï
yelshdj je,s" je,suh f,dau yd f,dau jhkhla we;s miaj,g idfmalaI j jeä h'

we;=,q ldkaÿ ùu wvq ù u;=msg wmOdjh jeäjk úg ;o ia;r we;s fõ'  túg Ldokh
ùfï yelshdj jeä fõ'

jrla Ldokhg ,la jQ mila kej; Ldokhg ,laùfï yelshdj jeä fõ'  thg fya;=j
Ldokh ùu ksid tu miaj, jHQyh ÿ¾j, ùu yd ldnksl øjH wvq ùuhs'  Ydl fyd|ska
fkdjeãu ksid mi ksrdjrKh ù mj;S'  túg Ldokh jeä fõ'

N+ñfha nEjqu yd os.

N+ñfha nEjqu yd os. jeäjk úg c,h .,df.k hk fõ.h jeäjk ksid Ldokh
ùfï yelshdj jeä fõ'  ta ksid mdxY= ;ekam;= /f.k hdfï Odß;dj jeä fõ'
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Ydl .yK >k;ajh

Ydlj,ska mi jeiS ke;s úg fyda l=vd m%udKhla Ydl jeiau we;s úg mi Ldokh
ùfï yelshdj jeä fõ'  Ydl yd Ydl wjfYaI mi u;=msg we;s úg mi u;g fl,ska u jeis
ìxÿ fkdjefgk ksid u;=msg wmOdjh wvqjk w;r we;=,a ldkaÿ ùfï yelshdj jeä fõ'
túg mdxY= Ldok yelshdj wvq fõ'

j¾Ih ;=< fldmuK m%udKhla N+ñh Ydlj,ska jeiS mj;skjd o hkak jeo.;a fõ'
ìu osf.a weoS jefvk Ydlj,ska fma<sj,g isgqjk Ydlj,g jvd mdxY= Ldokh wvq fõ'

mdxY= ixrlaIK l%u

mdxY= ixrlaIK l%u u.ska o mdxY= Ldokh wvq fõ'

mdxY= Ldokh m%udKh ;SrKh lsÍu yd iei|Su m%dfhda.slj isÿlrk wdldrh

1' 1m muK os. weo fkdue;s ,S fldagq 6 la f.k tla fl<jrl isg 0.5m la muK
jk f;la óg¾ rE, wdOdrfhka 1$4 cm fldgia fkdueflk fia ,l=Kq lsrSu'

2' nEjqu fjkia ia:dk foll ,S fldagq 3 la ne.ska iú lsrSu'  fuysoS ,S fldagq 2
la w;r mr;rh 20cm la muK úh hq;= w;r ,S fldagqj, fikaáóg¾ ,l=Kq l<
fl<jßka 30cm muK fmdf<dj ;=<g .s,ajd isria w;g isgqùu'

3' ,S fldgia ;=ku tlu f¾Ldfõ msysgqúh hq;= h'
4' isgqùfuka miq jeis ,eî i;s 2lg miq ,S fldagq ;=fkys mdoia:fha mia bj;a ù

we;s m%udKh fldagqj wdOdrfhka lshjd ,S fldagq ;=fkys w.hhka u.ska mdxY=
Ldokfha uOH w.h ,nd .ekSu'

5' nEjqu fjkia ia:dk foflka ,nd.;a m%;sM, wkqj mdxY= Ldok m%udKh iei`osh
hq;= h'

mdxY= ydhkh flfrys n,mdk idOl

wksis N+ñ mrsyrKh

m;,a leKSu" je,s f.dv oeóu" ldKq lmd mia bj;a lsrSu" .,a m¾j; mqmqrjd yerSu"
mi ÿIKh lsrSu wdoS l%shd u.ska wksis N+ñ mrsyrKhla isÿjk w;r" th mdxY= ydhkhg
fya;= fõ'  N+ñ Ndú; j¾.SlrKhg wkqj lDIsld¾ñl lghq;= isÿ fkdlsÍu ksid o mdxY=
ydhkh isÿ fõ'

wúêu;a fnda. j.d l%u yd rgd

ys;lr fkdjk fnda. j.d l%u yd rgd Ndú;d lsÍu ksid mdxY= ydhkh isÿfõ'  Y%S
,xldfõ úh<s l,dmfha jkdka;r wdY%s; j isÿjk fyaka f.dú;efka oS isÿlrk .sks;eîï
ksid jk úkdYh fya;= fldgf.k mi ksrdjrKh ùu u.ska o" fmdaIl bj;aùu u.ska o
mdxY= ydhkh isÿ fõ'

tfiau fmdfydr fkdfhdod os.ska os.gu fnda. j.d lsrSfuka mfia fmdaIl yd ldnksl
øjH m%udKh wvqjk ksid mfia jHQyh yd wfkl=;a fN!;sl ridhksl yd ffcùh ,laIK
msßyS hdula we;s fõ'  tjeks wjia:dj, oS mdxY= ydhkh isÿ fõ'

fnda. j.d rgd i,ld n,k úg tal fnda. j.dj mdxY= ydhkhg fya;= fõ'  fuysoS
tlu fnda.h os.ska os.gu j.d lsÍu ksid os.ska os.gu fmdaIl mfika bj;a ù tu fmdaIl
mfiys W!k fõ'  ;jo fuys mi wdjrKh fkdjk ksid mdxY= ydhkh  wêl fõ'

wl%uj;a c, l<ukdlrKh

wl%uj;a c, l<ukdlrKh o mdxY= ydhkhg ie,lsh hq;= wkaoñka n,mdhs'  ,jK
iys; jdß c,h lafIa;%j, tla/ia ùu ksid mfia ,jK;dj jeä ùfuka mfia ridhksl"
ffcùh .=Kdx. msßyS fnda. j.djg kqiqÿiq ;;a;ajhg m;a fõ'
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c, jykh ÿ¾j, ùu ksid o mfia jHQyh úkdY ù fnda. j.djg kqiqÿiq ;;ajhg m;a
fõ'  lDIs WmlrK l%shdlrùu fuka u wfkla lafIa;% lghq;= o fï ksid wvd, fõ'
tfukau c, jykh ÿ¾j, ùfuka ks¾jdhq laIqøÔù l%shd isÿ ù mig ridhksl j úI iys;
ixfhda. tl;= ùfuka o mdxY= ydhkh isÿ fõ'

lDIs ridhk øjH yd ldnksl fmdfydr wksis f,i Ndú;h

lDIs ridhk øjH yd ldnksl fmdfydr Ndú;fhka fnda. wiajekak jeälr .ekSug
yels jqj o fïjd wksis f,i Ndú; lsÍu mdxY= ydhkhg fya;= fõ'  lDIs ridhk øjHj,
we;s úI iys; ixfhda. mfia tl;= ùu u.ska o mdxY= ydhkh isÿ fõ'  tfukau tu ridhk
øjH wkjYH f,i tl os.gu Ndú; lsÍu ksid mdxY= Ôùkag ydks isÿ fõ'  túg laIqø Ôùka
u.ska isÿjk ldnksl  øjH úfhdackhg ndOd we;s ù  mdxY= fmdaIl m%udKh o wvq fõ'
mdxY= jHQyh o whym;a ;;a;ajhg m;a ù wjidkfha mdxY= ydhkh isÿ fõ'

w¾O j Ô¾Kh jQ ldnksl fmdfydr fhoSu ksid tajd úfhdackfhka msgjk wys;lr
jdhq u.ska Ydlj,g fuka u mdxY= Ôùkag o ydks úh yels h'  ÿ¾j, c, jyk ;;a;aj
hgf;a ldnksl øjH fhoSfuka o H

2
S, CH

4
 jeks wys;lr jdhq j¾. we;s fõ'

mi ;o ùu

mfiys wNHka;r Ldokfha m%;sM,hla f,i mi ;oùu isÿ fõ'  tkï mi u;=msgg
c,h m;s; ùfï oS mfia wjldY ;=<ska .uka lrk c,h iu. mi u;=msg we;s ishqï ueá
wxY= laIrKh ù mfiys my< ia;rj, we;s wjldY w;r ;ekam;a ù ;o ia;r we;s fõ'

mi ;oùug fya;=

� j.dj i|yd os.ska os.gu ìï ieliSfuka mdxY= jHQyh ì|S mia wxY= úisÍ mdxY=
wjldY w;r isrùu'

� mfia ldnksl øjH wvq ùu'

� oS¾> ld,hla ;siafia mi u;=msáka r: jdyk" ñksiqka" i;=ka .uka lsÍu'

� .evú¨ka jeks mdxY= Ôùka wvq ùu'

mi ;oùfï wksis n,mEï

� mi ;o jQ úg u;=msg wmOdjh jeä fõ'  tfiau úh<s ld, meñKs úg mi
u;=msg úh<S" j¾Idm;kh jeä ld,j, oS c,h by< ia;rj, /|S j.=re ;;a;aj
we;s ùu o isÿ fõ'

� mfia mdxY= wjldY m%;sY;h wvq ùu'  ta ksid c,h yd jd;h r|jd .ekSfï
yelshdj wvq fõ'  ta ksid uQ, moaO;sj,g wjYH jd;h fkd,eîfuka Ydlj,
uQ, moaO;s ÿ¾j, ùu isÿfõ'  tfiau uq,a frda. o me;sf¾'

� mi ;o ùu ksid lDIs WmlrK Ndú;h wmyiq fõ'

mi c,fhka hg ùu

wêl j¾Idj u.ska fyda N+.; c, uÜgu by< uÜgul msysàu ksid c,h lDIsld¾ñl
bvïj, /|S mej;Su u.ska miaj, jHQyh fnda. j.djg iqÿiq fkdjk ;;a;ajhg m;a fõ'
tfiau mfia jd;h wvq ùu ksid mdxY= Ôùkaf.a yd Ydl uq,aj, l%shdldrs;ajhg wys;lr
;;aj we;s lrhs'  tfuka u laIqø Ôùkaf.a .yKh wvqùu ksid ldnksl øjH úfhdackh wvq
fõ'

Ydl fmdaIl wvq ùu

Ydl j¾Okhg yd meje;aug wjYH Yla;sh ,efnkqfha Ydl fmdaIl u.sks'  Ydl
fmdaIl ^Lksc ,jK& Ydl úiska ,nd.kafka mfiks'  kuq;a ksrka;r fnda. j.dj ksid
fuu fmdaIl wiajekak f,i mfika bj;a fõ'  ta u.ska mfia we;s fmdaIl ys`.ùu ksid
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mdxY= ydhkh isÿ fõ'

mig fmdaIl ,ndoSu i|yd odhl;ajh imhk ldnksl øjH mdxY= ydhkfha m%;sM,hla
f,i bj;a fõ'  túg mfia ffcj" fN!;sl yd ridhksl ,laIK whym;a ;;ajhg m;a fõ'

,jK;dj we;s ùu

mil ,jK;dj we;sùfuka fnda.j,g wys;lr n,mEï we;s lrhs'
� uq,aj,ska c,h ndysrdi%e;shg ,la ù Ydl ñh hdu
� mfiys ødjH ,jK idkaøKh by< hdu ksid tu ,jK Ydlhg úI ùu
� mdxY= jHQyh úkdY ùu
� mfia laIqøÔù l%shdldÍ;ajh wvq ùfuka mi ksire ùu

fuu fya;= ksid ,jK mia" ksire mia f,i ye|ska fõ'  fufia ,jK;dj ksid mfia
fN!;sl" ridhksl yd ffcùh .=Kdx. msßySu isÿ fõ'

mdxY= wdï,sl;dj we;sùu

mila wdï,sl ùfuka fnda. j.djg wys;lr n,mEï we;s lrhs'
� wêl wdï,sl ;;ajh fnda. uQ, moaO;s i|yd úI iys; ;;a;aj we;s lrhs'
� we¨ókshï whk (Al 3+),  hlv whk (Fe+2)  úIùu isÿ fõ'
� N, P, S, Ca, Mg, Mo wdoS fmdaIl fnda.j,g ,nd.; fkdyels ùu ksid Ydl

fmdaIl W!K;d ,laIK fmkajhs'
� m%n, wdï,sl miaj, nelaàßhd l%shdldß;ajh ÿ¾j, ùu ksid khsg%cka ;sr

lsÍu ÿ¾j, fõ'

by; i|yka fya;= ksid mfia .=Kdx. msßfya'

laIdÍh;dj we;sùu

mila úúO fya;= ksid laIdÍh jk nj óg fmr wOHhkh lr we;'  laIdÍh mil
yqjudre ixlS¾Kfha we;s l,s, u;=msg mDIaGhg Na+ wêfYdaIKh ùu fya;=fjka fuu
l,s, wxY= úisÍ hdu ksid mfia jHQyh úkdY fõ'  ta ksid ;o jQ mila we;s jk w;r ta
fya;=fjka mdxY= jd;h wvqùu" mfia mdr.uH;dj wvqùu" c, jykh ÿ¾j, ùu" laIqøÔù
l%shdjkag ndOd we;s ùu jeks l%shd isÿ fõ'  laIdÍh mfia by< pH w.h ksid P, Ca, N, Fe,

Cu, Mg, Zn jeks Ydl fmdaIl Ydlhg ,nd.; fkdyels ù hhs'

fuu fya;+ka ksid mfia fN!;sl" ridhksl" ffcùh .=Kdx. msßfya'

fmdaIl úI ùu

,jK miaj," mfiys ødjH ,jK idkaøKh jeäùu ksid tu ,jK" Ydlhg úI fõ'
tfiau Al, Mn yd Fe j, ødjH;dj" wdï,sl ;;a;aj hgf;a jeä ùfuka Ydlj,g úI fõ'

   3'9   mi ixj¾Okh i|yd mdxY= ydhkfha n,mEu

mdxY= ydhkh ksid isÿjk wys;lr n,mEï

1' wiajekak wvq ùu$ksIamdol;dj wvq ùu

mdxY= ydhkh wiajekak wvqùu flfrys Rcqju n,mdhs'  u| jYfhka" idudkH
jYfhka yd oeä f,i ydhkhg ,la jQ N+ñj,ska ,nd.kakd wiajekak ms<sfj<ska
10]" 10--15] yd 50] lska wvqjk nj m¾fhaIK u.ska Tmamq lr we;'

2' j.d lsÍug iqÿiq N+ñ m%udKh wvq ùu

3' c,fha .=Kd;auh msßySu
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mdxY= ydhkh" úfYaIfhkau mdxY= Ldokh ksid mfia fndr;djh (turbidity) jeä
fõ'  tfuka u lDIsld¾ñl bvïj,ska fiaoS tk c,fhys khsg%cka yd fmdiamria
nyq, neúka" c,dYj, iqfmdaIK ;;a;aj we;s fõ'

4' ffcj úúO;ajhg ndOd meñKSu

mdxY= ixj¾Okh

mi ixj¾Okh hkqfjka woyia jkafka mila fnda. j.djg iqÿiq ;;a;ajhg m;a
lsÍuh'  .eg¨ iys; mia we;s N+ñ i|yd fuh jeo.;a fõ'

.eg¨ iys; mia f,i"
� wdï,sl mia
� ,jK mia
� c, jykh ÿ¾j, mia ie,lsh yels h'

wdï,sl mia yd ,jK mia we;sùug fya;= óg m%:u idlÉPd lr we;'

mfia c,jykh ÿ¾j, ùu ksid mdxY= jd;kh ÿ¾j, ù laIqø Ôùkag yd Ydl uq,aj,g
Tlaiscka ys`. fõ'  laIqø Ôùka ks¾jdhq Yajikh lsÍu ksid yhsfv%dldnka jdhq" yhsv%cka
i,amhsÜ" ldnka vfhdlaihsâ jeks jdhq j¾. tl;= ù Ydlj,g úI iys; uÜgula lrd
meñfKa'

mdxY= ixj¾Ok l%u f,i"
� mdxY= ixrlaIK l%u fhoSu
�  mdxY= mqkre;a:dmkh oelaúh yels h

mdxY= ixrlaIKh (soil conservation)

ndysr n,mEu ksid mia wxY= fjka ùu" fjka jQ mia wxY= m%jdykh ùu iy fjk;a
ia:dkhl ;ekam;a ùu hk wdlr ;=klska isÿjk mdxY= Ldokfha oS mia wxY= fjka ùu yd
m%jdykh ùu lD;%su l%u fhdod je<elaùu fyda wju lsrSu u.ska mfika Wmßu M,odhS;djla
,efnk fia mi ksjerosj yd ;sridr j Ndú; lsÍu mdxY= ixrlaIKh kï fõ'

mdxY= ixrlaIK uQ,O¾u (principles of soil conservation)

m%Odk uQ,O¾u 3 la u; mdxY= ixrlaIKh mokï ù we;'  foaYSh j c,h m%Odk mdxY=
ldrlhd jk neúka my; i|yka lreKq ie,ls,a,g Ndckh l< hq;= fõ'

1' fl,ska u mi u;g jefgk jeis c,fha pd,l Yla;sh ksid mdxY= wxY= fjka
ùu Ldokfha uQ,sl wjia:dj ksid jeis c,h fl,ska u mi u; m;s; ùu
je<elaùu'

2' mi u; c,h .,dhdu" .,dhk c,fha m%udKh yd m%fõ.h wvq lsÍu'
3' wkjYH mßos mi nqre,a lsÍu je,elaùfuka wxY= fjkaùug we;s yelshdj wju

lsÍu'

mdxY= ixrlaIK l%u (methods of soil conservation)

1' hdka;%sl l%u 2' lDIsld¾ñl l%u 3' Ôj úoHd;aul l%u

hdka;%sl mdxY= ixrlaIK l%u

fuys oS mi u;=msáka .,dhk c,fha fõ.h wvq lsÍu m%Odk jYfhka isÿ fõ'
hdka;%sl l%u lSmhls'

1' ifudaÉP f¾Ld wkqj ldKq lemSu 3' fy,au`M ;ekSu
2' ifudaÉP f¾Ld wkqj mia jeá oeóu 4' .,ajeá ne|Su

ifudaÉP f¾Ld wkqj ldKq lemSu
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ldKq fhoSu u.ska wruqKq lsysmhla bgq fõ'
� msgdr c,fha fõ.h wvq lsÍu'
� c, myf¾ fõ.h wvqlr c,h mi ;=<g ldkaÿùug wjia:dj ,nd oSu
� mfia jeämqr r|d mj;sk c,h bj;a lsÍu

idudkHfhka ldKq fhdokafka iajNdúl c, ud¾. Tiafia h'
ldKq j¾. folls'
1' m%Odk ldKq 2' md¾Yaúl ldKq

m%Odk ldKq

fïjd nEjqfï osYdjg ilia lrkq ,nhs'
iuyrúg iajdNdúl j c,h nei hk ud¾.
m%Odk ldKq f,i Ndú; lrhs'  nEjqu mä fm,l
wdldrfhka lmd bj;a lr ldKq m;=,g yd
fomig .,a we,a,Su lrkq ,efí'  60cm la .eUqrg"
60cm la m<,g ilia lrk fïjd u.ska jeis
c,h bj;a lsÍug yd Wrd .ekSug ie,iSu isÿ
lrhs'

md¾Yaúl ldKq

md¾Yaúl ldKq m%Odk fldgia 3 ls'
1'  ifudaÉp ldKq 2'  ifudaÉp l=Üá ldKq 3'  frdkauv j,j,a iys; ldKq

ifudaÉp ldKq

ifudaÉp f¾Ld wkqj ldKq lemSfï oS ifudaÉp f¾Ldjg by< me;af;ka ldKqj lmkq
,efí'  ldKq lemSfï oS bj;a lrk mia ldKqfõ by< me;a;g fhdohs'  bka
n,dfmdfrd;a;= jkafka ldKqfjka b;sÍ hk c,h mia jeáh wi, r|jd ;eîu h'

;o nEjqï iys; kï 3'02m  o" uo nEjqï iys; kï 6'02m o" iq`M nEjqula iys; kï"
12'05m o ldKq w;r mr;rh ;eìh hq;= h'  fï u.ska .,d hk c,fha fõ.h wvq lrhs'

ifudaÉp f¾Ld wkqj l=Üá ldKq lemSu

ldKqj,g iudk kuq;a ;ekska ;ek 15- 20cm muK Wi mia l=Üá b;sß lrkq ,efí'

frdkauv j,j,a iys; l=Üá ldKq  ̂ Lock and spill with silt pit&

fiaoS hk frdkauv tla;eka lr .ekSu yd .,dhk c,fha fõ.h wvqlr .ekSu bka
n,dfmdfrd;a;= fõ'  .eUqßka yd m<,ska ifudaÉp f¾Ld wkqj ilik ldKqj,g
iudk h'  fuu ldKqj, úfYaI;ajh jkqfha 30-35m mr;rh we;s j 1mla muK os.g

ldKqj m;=,ska 25cm muK jQ j,j,a ilia lsÍu h'

rEmh 3'35# m%Odk ldKqjla

rEmh 3'37# l=Üá ldKq moaO;shlarEmh 3'36# l=Üá ldKqjl ióm

o¾Ykhla
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ifudaÉp f¾Ld wkqj mia jeá fhoSu

fuys oS N+ñfha nEjqu wkqj m<, fjkia jk fia ifudaÉP f¾Ld wkqj mia jeá
fhdodf.k mdxY= Ldokh md,kh lrhs'

fy,au`M ;ekSu (terracing)

wêl nEjqï iys; l÷lr bvïj," mäfm,l iajNdjhla we;sjk fia mia ;Ügq ilid
j.djg iQodkï lr .ekSu fy,au`M f,i ye|ska fõ'

fy,au`M fhoSu u.ska j¾Id c,h lafIa;%h u;=msáka fõ.fhka .,dhdu je<elafjk
w;r" tu.ska Ldokh wvq fõ'  fuh isÿ flfrkqfha u;=msg wmOd c,h fy,au¨j,
tl;= ù mi ;=<g ldkaÿ ùug ie,eiaùfuka h'

fy,au`M j¾.

a. iu;, nxl= fy,au`M

ifudaÉP f¾Ldjlg wkqj ilik fïjdfha Wia;eka j,ska bj;alr .;a mia
my;a ia:dkj,g fhdohs'  fuf,i iEfok mäfm,la jeks fldgfia w.%ia:
fldgi u|la Wiajk f,i ilia lr mdxY= Ldokh je<elaùu i|yd ;Kmsve,s
we,a,Su o lrkq ,nhs'

b. nEjqï nxl= fy,au`M

by< ifudaÉP f¾Ldjl isg my< ifudaÉP f¾Ldjlg fhduqjk fia ilik
fïjd we,hg msysgqjk mä f,i osiafõ'  nEjqu wêl ̂ 25 - 30] muK&  ia:dkj,g
Ndú; fõ'  mä folla w;r mr;rh j¾Idm;kfha ;Sj%;dj yd N+ñfha nEjqu u;
r|d mj;S'

c. os.e;s fy,au`M ̂ mq̀M,a mdo fy,au`M&

fujeks fy,au`M N+ñfha nEjqu 10] g jvd wvq ia:dkj,g Ndú; lrhs'  mfia
jeämqr c,h r|jd wjfYdaIKh lr .ekSug wjia:dj ielfik fia" fy,au`Mfõ
uqÿk ifudaÉP f¾Ldfõ fomig wkql%uKh jk fia ks¾udKh lrhs'

d. ;ks ìï fy,au`M

;ks .ilg muKla iSudjk fuu fy,au`M l%uh .,ajeáj,g iudk kuq;a
t;rï os. fkdfõ'  nEjqï iys; N+ñj, fhdod.kakd fuu l%ufha oS bjqre fidaod

je<elaùug msve,s we,a,Su jeo.;a h'

rEmh 3'39#  ù j.dfõ

fy,au`M ilialr we;s whqrerEmh 3'38# ksrdjrKh jQ N+ñhl

fy,au`M ilialr we;s whqre
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fy,au`M fhdod .ekSfï jdis

� fy,au`M u.ska wmOdjh jk c,h hï
ld,hla r|jd ;nd .kakd ksid we;=,a
ldkaÿùu jeä fõ'

� c,h .,dhdfï fõ.h fy,au`M u.ska wvq
lrhs'

� fy,au`M ;ekSu i|yd hk úhou" ldKq
lemSu fyda .,ajeá oeóu i|yd hk úhoug jvd wvq h'

.,ajeá ne|Su

.,ajeáhla hkq nEjqï N+ñhl nEjqfï osYdjg ,ïNl j ilikq ,nk ndOlhls'  th

.,a Ndú; lr fyda ,S fldg Ndú; lr ilihs'  f;a j.dfõ oS .,ajeá Ndú; lsÍu
b;d ckm%sh l%uhls'

.,ajeá ne|Sfï jdis

1' wmOdjh jk c,fha fõ.h wvq lsÍu
2' wmOdjh jk c,fha wvx.= mia wxY= r|jd .ekSu
3' .,a wêl ìïj, ldKq lemSu fyda fy,au`M ;ekSu wmyiq ksid tjeks ìï i|yd

jvd iqÿiq h'

.,ajeá ;kk úg ie,ls,su;a úh hq;= lreKq

� iïmQ¾Kfhka u iu uÜgfï jk fia jeáfha by< fldgi ielish hq;=h'
� .,a jeáfha hg fldgi m<,ska uQK;g jeäúh hq;= h'  túg neïu Yla;su;a

fõ'
� .,ajeáj, wäh tl iudk úYd, .,aj,ska
;ekSu iqÿiq h'
� .,a jeáfha my;a nEjqug wh;a fldgfiys
nEjqu lkao foig ;eìh hq;= h' fujeks .,ajeá
lkao foig jQ me;a; fmdf<dj hg 1'8m la o
w;a;sjdrfï isg 30cm o Wiaúh hq;=h'  uqÿK; m<,
45cm la úh hq;=h'  .,a jeáfha m;=, idudkHfhka
75-90cm m<,a úh hq;=h'

A rduqj

A rduqj hkq bvul ifudaÉP f¾Ld ,l=Kq lsrSu i|yd
Ndú; lrk ir, WmlrKhls'  ir, WmlrKhla ùu" mrsyrKh b;d myiq ùu yd
WmlrKh iEoSu i|yd wjYH øjH myiqfjka fidh.; yels ùu wdoS lreKq ksid
fuh f.dùka w;r m%p,s; h'

.a,srsiSähd fyda rSmam má ;=kla" kQ,a" ,Kq " ,Uhla fyda l=vd .,a lene,a,la iy
msyshla wdOdr lrf.k 3'41 rEmigyfka whqre WmlrKh idokq ,efí'

 WmlrKh Ndú; lrk whqre

� WmlrKh nEjqfï yria w;g ;eîu
� miqj jï mdoh msysá ia:dkfha l+[a[hla isgqùu
� ol=Kq mdoh nEjqfï by<g yd my<g iSreudre lrñka ̂ wdikak jYfhka 1'5m&

,U kQ, ia:sr ,laIhg iumd;jk wjia:dj fiùu
� fmr f,iu jï mdoh iSreudre lr kej; j;djla iu Wi ,nd .ekSu

rEmh 3'40# .,ajeáhla

rEmh 3'41# A rduqj
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� fuf,i me;s udre lsrSu fkdlvjd lrf.k hdfuka bvu u; ifudaÉP msysàï
i,l=Kq l< yelsh'

lDIsld¾ñl mdxY= ixrlaIK l%u

fnda. j.d lsÍfï oS lDIsld¾ñl l%shdldrlï yels;rï úoHdkql+, j yd uQ,O¾uj,g
wkqj l%udkql+,j" mig ydks wju jk fia fuu l%ufha oS isÿ lrhs'   ta i|yd"

� ksishdldr N+ñ mßfNdackh
� kshudldr f,i ìï ieliSu
� ksis f,i fnda. msysgqùu
� c,h md,kh lsÍu
� ldnksl øjH md,kh
� fmdfydr ksis l,g fhoSu
� j,a me<Eá u¾okh
� fnda. j.d l%u Ndú;h hk l%ufõohka Ndú; l< yels h'

ksishdldr N+ñ mßyrKh

nEjqï iys; bvï" Ldokhg
Ndckh fkdù" mfia idrj;a nj /
flk mßos iqÿiq fnda. j.djla
fhoSu ñka woyia lrhs'  N+ñh
m%fhdackhg .ekSfï j¾.SlrKhg
wkqj WÑ; fnda. ks¾Kh lr olajd
we;'

fuy s o S  N +ñ Ndú;
j¾.SlrKfha we;s N+ñ mka;s i,ld n,d j.dj i|yd fhdod.; hq;= h'  idudkHfhka 1" 2"
3 N+ñ mka;sj,g lDIsld¾ñl mdxY= ixrlaIK l%u muKla Ndú; lrñka fnda. j.d l<
yels h'

Bg by<ska msysá N+ñ mka;s i|yd hdka;%sl mdxY= ixrlaIK l%u fhdod .ksñka j.d l<
hq;= h'  miajeks ldKavfhka by<g mdxY= Ldokh je<flk mßos jkc Ydl j.d l< hq;=
h'

j.=j 3'9  N+ñ Ndú; j¾.SlrKhg wkqj j.d l< hq;= fnda. j¾.

N+ñfha iajNdjh j.dlrk fnda.

1' c,jykh ÿ¾j," Wiska b;d wvq N+ñ ù

2' c,jykh i;=gqodhl" Wiska wvq yd t<j¨ fnda.
Ldokh wvq N+ñ

3' c,jykh i;=gqodhl" wLKav nEjqu lafIa;% fnda.

4' ;rula nEjqï iys; mdxY= ixrlaIK m<;=re j¾.
l%u fhosh yels N+ñ

5' ;rula nEjqï iys; mdxY= ixrlaIK fmd,a" rn¾" f;a" fldfldajd" m<;=re
l%u fhosh yels N+ñ .ïñßia

6' oeä nEjqï iys; jqj;a mdxY= mdxY= wdjrK fnda. iu`. ;DK
ixrlaIK l%u fhosh yels N+ñ

7' oeä nEjqï N+ñ" Ldokh wêl h' f.dapr ;DK

8' wêl nEjqï iys; Wiaìï jk fïjd iajdNdúl jDlaI,;d
Y=oaO fkdl< hq;= h'

j.=fõ wdldrhg N+ñh mßyrKh lsÍfuka mdxY= Ldokh wju fõ'

rEmh 3'42 fN!;sl N+ñ Ndú; j¾.SlrKh

8
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ìï ieliSu

fnda.hg wjYH .eUqrg muKla iSiEu" ifudaÉP f¾Ld wkqj ìï ieliSu" j¾Idj wvq
ld,fha oS ìï ieliSu wdosh u.ska mdxY= ixrlaIKh isÿ fõ'  nEjqï iys; N+ñj, ìï
ieliSfï oS wju ìï ieliSu fyda Y=kH ìï ieliSu fhdod.ekSu u.ska mdxY= Ldokh wju
fõ'

fnda. ixia:dmkh

fnda. ixia:dmkfha oS N+ñh wdjrKh jk whqßka mr;r ;SrKh lr fnda. isgqùu
WÑ; h'  j¾Ok fõ.h jeä fnda. wvq mr;rhlska o" j¾Ok fõ.h wvq fnda. jeä
mr;rhlska o isgqùu iqÿiq h'  tfiau ifudaÉP f¾Ld wkqj fnda. j.d lsÍu u.ska o mdxY=
ixrlaIKh isÿ fõ'  óg wu;r j Ldok yelshdj jeä m%foaYj, flá ld,hlska mi
wdjrKh jk fnda. isgqùu" îc fjkqjg me< isgqùu" md¨ we;sùu je<elaùu wdosh u.ska
o mdxY= Ldokh wju lr .; yels h'

c, md,kh

c, iïmdokfha oS c,h ,nd fok fõ.h;a" jrl oS ,ndfok c, m%udKh;a md,kh
l< hq;=h'  wjYH c, m%udKh" mdxY= Ldokh wju jk fõ.hlska lafIa;%hg fhduq lsÍu
jvd;a iqÿiq h'

ldnksl øjH l<ukdlrKh

ldnksl øjH fhoSu ksid"
� jiqkla f,i l%shdlr c, ìkaÿ .eàu wju lsÍu
� yshquia njg m;a ù mia wxY= iuQykh lsÍu
� ldkaÿùu jeälr" wmOd c, m%udKh wvq ùu ùu isÿfõ'  túg mdxY= Ldok

yelshdj wvq fõ'

mdxY= jiqka Ndú;h

fnda. fYaI" msÿre" ,S l=vq" oyhshd" fmd,a w;=" wdjrK fnda.j, fldgia" fmd,s;Ska
Ndú;lr mi wdjrKh lrhs'  jiqk 15-25cm muK >klu úh hq;= h'

jiqka fhoSfï jdis

� fuhska j¾Id c,h fl,ska u mi u;=msg .eàu je<fla'
� fmd,s;Ska yer wka øjH osrdm;a ùfuka ldnksl øjH tl;= fõ'
� mdxY= jiqka u.ska mfia WIaK;ajh md,kh lrhs'
� iq<x Ldokh wvq fõ'
� mdxY= Ôùka .yKh jeä fõ'
� jdIamSlrKh wvq fõ'
� j,a me< md,kh fõ'

fmdfydr fhoSu md,kh

fnda.hg fmdfydr fhoSu kshñ; ld,fha oS" kshñ; m%udKj,ska  l< hq;= h'  túg
fnda.h fyd|ska j¾Okh ù jdhj mßirh blauKska jid .ekSfuka mdxY= Ldokh wju fõ'

j,a me< md,kh

j,a me<Eá fld;rï wys;lr jqj o j,a iys; lafIa;%hl mdxY= Ldokh wju fõ'
tksid fnda. j.dj iu. oeä ;r.ldÍ ;;a;ajhla we;s lrk uÜgu olajd jevqKq j,a me<
bj;a lr wfklajd b;sß lrkq ,efí'  tfiau hdka;%sl l%u fï i|yd fhdod fkd.ekSu o
jeo.;a fõ'



148

ñY% fnda. j.d l%u yd j.d rgdj

ñY% fnda. j.dj ksid N+ñh wdjrKh fõ'  túg j¾Idj i|yd N+ñh ksrdjrKh
fkdjk ksid jefgk jeys ìxÿj, fõ.h wvq ùfuka mdxY= wxY= fjkaùu wvq fõ'

ixrlaIK f.dú;ek l%shd;aul ùu u.ska o mdxY= Ldokh wju fõ'  óg wu;r j"
� jdhj mßirfha jeä bvla wdjrKh jk yd jeis ìxÿ w;=re lvkhlg ,lafjk

mßos wka;¾ fnda. j.dj
� Ldokhg jeä yelshdjla olajk fnda. yd fkdolajk fnda. ;Sre jYfhka j.d

lsÍu

Ôj úoHd;aul mdxY= ixrlaIKh

iÔù Ydl fhdod .ksñka mdxY= ixrlaIK lghq;= isÿ lsÍu fuys oS isÿ flf¾'  fhdod
.kakd wdldrh wkqj fuh wdldr lsysmhlg fnod oelaúh yels h'  lDIsld¾ñl l%u hgf;a
Ndú; l< wka;¾ fnda. j.dj" ñY% fnda. j.dj" lDIs jk j.dj wdoS l%u o wjYH kï
ffcùh mdxY= ixrlaIK l%u f,ig ie,lsh yels h'

Ôj úoHd;aul mdxY= ixrlaIKh l%u

�     wdjrK fnda. j.dj

f;;a l,dmfha yd w;rueos l,dmfha rn¾ yd fmd,a j;=j, mdxY= ixrlaIKh i|yd
tu fnda. fma<s w;r mig iudka;r j jefvk rks, je,a úfYaI j.d lrkq ,efí'
tajd YS>%fhka jeã mi wdjrKh lr .ksñka yß; j¾Kfhka hq;a l,d,hla f,i
jefâ'  tu.ska mdxY= ixrlaIKh isÿ fõ'

wdjrK fnda. i|yd fhdok Ydlj, ;sìh hq;= ,laIK

� îc u.ska m%frdayKh úh hq;= h'
� myiqfjka .=Kkh úh hq;= h'
� mig fyd|ska ne|S mej;sh hq;= h'
� m%Odk fnda.h iu`. ;r. fkdlrkakla úh hq;= h'
� j¾Okh fõ.j;a úh hq;= h'
� lmamdÿ lsÍug Tfrd;a;= osh hq;= h'
� ksh`.hg" m<sfndaO yd frda.j,g m%;sfrdaë úh hq;= h'
� .e,ùu myiq úh hq;= h'
� úI øjH ksl=;a fkdl< hq;= h'
� j,a me< iu. ;r. l< yels fnda.hla úh hq;= h'

wdjrK fnda. úfYaI i|yd WodyrK

� mshqf¾ßhd meishf,dhsâ  (Pueraria phaseoloides )

� le,mf.dakshï uql=fkdhsâia (Calapogonium mucunoides)

� fikafg%disud mshqnikaia (Centrocema pubescence)

� iaghsf,dieka;ka .%eis,ia (Styloxanthus gracilis)

� fviafudaähï Tú,sfmda,shï (Desmodium ovalifolium)

�     lÜá j.dj ^;Sre j.dj&

nEjqï iys; bvïj, c,h .,dhk fõ.h md,kh lsÍu i|yd ;ekska ;ek lÜá
f,i j.d fhdokq ,efí'  mdxY= Ldokhg Tfrd;a;= fok Ydl fï i|yd fhdod .kS'
wvq mr;r iys; j lÜá j.d fhoSu mdxY= ixrlaIKh i|yd iqÿiq fõ'  wêl nEjqï
iys; ìïj, iaÓr lÜá j.djla iqÿiq jk w;r" ifudaÉP f¾Ld wkqj fyda iudka;r
fma,s f,i fndfyda úg fhdod .kS'
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�     iejekaord isgqùu

nEjqï iys; ìïj, ifudaÉP f¾Ld wkqj isgqjk
w;r" fidaodf.k tk mia wxY= r|jd c,h muKla
my<g uqod yeÍu isÿ lrhs'

iejekaord isgqùfuka my; oelafjk jdis oelsh
yels h'
� .,a jeáj,g jvd úhou wvq ùu
� Y%uh wvqfjka jeh ùu
� wvq kv;a;=jlska mi /l.; yels ùu
� iq.kaOh ksid m<sfndaO md,kh lsÍu
� wêl c, mSvkj,g Tfrd;a;= oSu

� fojeá ^ cSj jeá&  l%uh$fida,aÜ l%uh ^Sloping

Agricultural Land Technology&

fuys oS nEjqug ,ïNlj ifudaÉp f¾Ldjlg wkqj
úfYaIfhka f;dard.;a nyqjd¾Isl rks, Ydl j.d lrkq
,efí'  fuh Ôù jeáhla f,i jeãu i|yd fma<sfha .ia
w;r mr;rh b;du lsÜgq lrkq ,efí'  fï i|yd Ndú;
lrkafka .a,sßiSähd (Gliricidia) Ydlh hs'   jirl muK
ld,hla tajd jeãug i,iajd ógrhla muK by<ska
lmd fma<s w;r jiqkla f,i

fhdokq ,efí'  th fyd|ska osrE miq rks, Ydl fma<s w;r
fnda. j.d flf¾'

fuu l%ufha oS .,d hk c,fha fõ.h wju lsÍu u.ska
mdxY= Ldokh je<elafjk w;r mfia idrj;a nj wdrlaId
lsÍu o wruqKq lrf.k l%shd;aul fõ'  fuys oS fnda. j.d
lsÍu fuka u mdxY= ixrlaIK l%u o tlu j.d moaO;sh
;=< fhdod .kS'

Y% S ,xldfõ uyje,s c,dOdrh ixrlaIKh lrñka
f.dú;eka lghq;= lrf.k hEu i|yd SALT l%uh y÷kajd
oS we;'

SALT l%ufha m%;s,dN

� rks, Ydl u.ska khsg%cka m%fhdacH lsrSu
� mig ldnksl øjH tl;= ùu
� mfiys f;;ukh r|d mej;Su
� fndfyda bvïj, Ndú;l< yels ùu iy úhou wvq ùu
� .,d hk c,fha fõ.h vq lsÍu y N+ñh ;=< c, wjfYdaIKh jeä lsÍu

iq<x Ldokfhka mi wdrlaId lsÍu

fuys oS mfia iq<`. .eàu wju lsÍu i|yd my; i|yka l%u fhosh yels h'

� mdxY= jiqka Ndú;h

fï i|yd msÿre" fldyqn;a jeks øjH Ndú; l< yels h'

� Wiia f.dú;eka l%u fhdod .ekSu

fnda. udrej" fnda. úúOdx.SlrKhg wd¾Ól fnda. we;=<;a lsÍu fuys oS isÿ
l< yel sh'

rEmh 3'43# iejekaord jeáhla

rEmh 3'44# fojeá l%ufha bks isgqjd

we;s whqre

rEmh 3'45# fida,aÜ l%uh
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� iq<x ndOl fhdod .ekSu

fï i|yd  iajdNdúl fyda lD;s%u iq<x ndOl fhdod .; yels h'
iajNdúl iq<x ndOl f,i trnÿ" inqlal=" we,aîishd jeks Wi Ydl fhdod .kS'
lD;%su iq<x ndOl f,i ng me<,s" fmd,s;Ska Wr" f.daks jeks øjH t,a,Su
fhdod .; yels h'  iq<x ndOl fhoSfï oS iq<`. yuk osYdjg ,ïNl jk f,i
iq<x ndOl fhoSu iqÿiq h'

mi mqkre;a:dmkh

hï mil ksIamdol;dj ksis fia wdrlaId jk mßos mfia we;s Wiia mdxY= ,laIK
tkï" mfia ffcj" ridhksl yd fN!;sl ,laIK os.=ld,Sk j Wiia ;;a;ajhlg f.k tau
mdxY= mqkre;a:dmkh f,i ye|skaúh yels h'

mdxY= mqkre;a:dmk l%u

pH ieliSu

mfia pH  w.fha fjkiaùu iqÿiq ;;a;ajhl fkdmej;Su fnda. j.dfõ oS wys;lr
f,i n,mdhs'  fndfyda fnda. i|yd u| wdï,sl ^pH  = 6.5& fyda WodiSk mi fnda. j.dj
i|yd jvd;a iqÿiq h'

wdï,sl" laIdrSh yd ,jK mia mqkre;a:dmkh lsÍu i|yd .; yels l%shdud¾. ms<sn`o
j 3'6 ksmqK;d uÜgfuys  idlÉPd lr we;'

ksjeros lDIs ms<sfj;a wkq.ukh lsÍu

mdxY= mqkre;a:dmkh i|yd lDIsld¾ñl lghq;= isÿlrk wjia:dfõ oS wkq.ukh
lrk ksjeros ms<sfj;a jeo.;a fõ'

� ìï ieliSu isÿ lsÍfï oS nEjqï iys; ìï i|yd wju fyda Y=kH ìï ieliSfï
wkq.ukh lsÍu u.ska mdxY= Ldokh wju fõ'  tfiau ìï ieliSfï oS wjYH
.eUqrg muKla ìï ieliSu u.ska mig isÿjk ydksh wju fõ'

� fnda. j.d lsÍfï oS ifudaÉP wdldrhg fnda. isgqùu u.ska o mig isÿjk
ydksh wju fõ'

� iq<x Ldokh wju lsÍu i|yd iq<x ndOl .ia yd jeá isgqùu u.ska hym;a
m%;sM, ,nd .; yels h'

� ridhksl fmdfydr iu. ldnksl fmdfydr Ndú;d lsÍu u.ska c,h r|jd
.ekSfï Odß;dj jeäùu fuka u mdxY= Ldokh o wvq ù mfia fN!;sl" ridhksl"
ffcùh ,laIK oshqKq fõ'

� fnda. wiajkq fk,Sfuka miq N+ñh Ydlj,ska f;drj ksrdjrKh ù ;eîu
je<elaùu u.ska o mig isÿjk ydksh wju lr .; yels h'

� rks, fnda. j.dlsÍu u.ska o mig khsg%cka fmdaIl tl;= ù mi mqkre;a:dmkh
fõ'

� oshqKq f.dú;eka l%u wkq.ukh lsÍu u.ska mfia idrj;a nj jeä ù mdxY=
mqkre;a:dmkh isÿ fõ'

� j,a kdYl Ndú;h ksid wdifkag yd laf,daf¾g j¾. mfiys tl;= ù tajd
fnda.j,g úI iys; fõ'  ta ksid j,a kdYl Ndú;fha oS wys;lr tajd Ndú;h
wju l< hq;= h'

� mfia c,jyk l%u ÿ¾j, ùu ksid o mfia wvx.= fmdaIl Ydlhg ,nd.;
fkdyels fõ'  ta ksid mfia c, jykh h:d ;;ajhg m;a lsÍu o mdxY=
mqkre;a:dmkfha oS jeo.;a fõ'

� os.ska os.gu tlu N+ñhl fnda. j.dlsÍu u.ska mfia we;s fmdaIl wiajekak
f,i mfika bj;a fõ'  ta ksid fmdfydr mig kshñ; wjia:dfõ oS kshñ;
wkqmd;j,ska ,ndoSu o mdxY= mqkre;a:dmkh i|yd wjYH fõ'
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4' Ydl fmdaIKh

4'1 Ydl fmdaIl

ish j¾Okh yd meje;au i`oyd Ydl iuyr ridhksl øjH wjfYdaIKh lr .kshs'

tu ridhksl øjH Ydl ;=< úúO mßjD;a;Sh ls%hdj,g Ndckh ù Ydl j¾Okh yd  ixj¾Okh

jk w;r wiajekakla ,nd fohs'  fuu ls%hdj,sfha oS Ydl u.ska Wrd .kq ,nk ridhksl

ix>gl Ydl fmdaIl hkqfjka y÷kajkq ,efí' Ydlj, j¾Okh yd mßjD;a;Sh ls%hd i`oyd

wjYH fmdaIl iemhSu Ydl fmdaIKh kï fõ'

Ydl fmdaIl" w;HjYH yd w;HjYH fkdjk f,i j¾. l< yels h'

w;HjYH uQ, øjH (essential elements)

hï uQ,øjHhla w;HdjYH uQ,øjHhla  f,i kï lsÍug lreKq 3 la iïmQ¾K úh

hq;= h'

1' w;HjYH uQ,øjH rys; j" Ydlhg idudkH f,i jeã tys Ôjk pl%h iïmQ¾K

l< fkdyels úh hq;= h'

2' w;HjYH uQ,øjH u.ska flfrk ld¾hh fjk;a uQ,øjHhla u`.ska bgq l<

fkdyels úh hq;= h' tkï w;HjYH uQ,øjH iqúfYaIS úh hq;= w;r fjk;a

uQ,øjHhla u.ska m%;sia:dmkh l< fkdyels úh hq;= h'

3' w;HjYH uQ,øjH Ydlfha mßjD;a;Sh l%shdj,shg iDcqju iïnkaO úh hq;= h'

by; lreKqj,g wkqj w;HjYH uQ,øjH 16 la y÷kd f.k we;'  fuu w;HjYH

uQ,øjH 16 kej; uyd uQ,øjH 9 lg yd laIqø uQ,øjH 7 lg fnod we;'  Ydlj,g úYd,

m%udKhkaf.ka ̂ Ydlfha úh<s nßka 0'1% jvd& wjYH jk uQ,øjH uyd uQ,øjH f,i;a   iq̀M

m%udKj,ska ^úh<s nßka 0'1%  jvd wvq& wjYH jk uQ,øjH laIqø uQ,øjH f,i;a y÷kajhs'

tfy;a Ydlfha meje;aug fuu foj¾.fha u jeo.;alu tl yd iudk h'  w;HjYH uQ,øjH

w;ßka ldnka" yhsv%cka yd Tlaiscka yereKq úg wfkla ish¨ u uQ,øjH  m%Odk jYfhka

wldnksl whk jYfhka uq,a u.ska mfika wjfYdaIKh lr .kS'

w;HjYH uQ,øjH ^16&

uyd uQ,øjH ^9& laIqø uQ,øjH ^7&

jd;fhka yd c,fhka    mfika mfika

Tlaiscka  (O) m%d:ñl uQ,øjH oaú;Shsl uQ,øjH hlv (Fe)

ldnka  (C) khsg%cka  (N) le,aishï (Ca) fldm¾ (Cu)

yhsv%cka  (H) fmdiamria (P) ue.akSishï (Mg) iskala  (Zn)

fmdgEishï (K) i,a*¾ (S) ueka.kSia (Mn)

fud,síäkï (Mo)

laf,daÍka (Cl)

fndafrdaka (B)

uQ,øjH Ydlhlg wjYH lrk wkqmd;h Ydl moaO;sh u.ska ;SrKh flf¾' th r|d

mj;skafka tys Ôjk pl%h" mßirh iy tys cdkuh ,laIK u; h' uyd uQ,øjH wjYH
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m%udKhg yd iu;=,s; m%udKfhka ;snqK;a Wmßu m%;sM, ,nd .; yelafla laIqø uQ,øjH o

iu;=,s; j ;snqKfyd;a muKs'

j.=j 4' 1 # Ydlhl w;HjYH uQ,øjH olakg ,efnk m%udKh  ^Ydlfhys úh<s nfrys

m%;sY;hla f,i&

w;HjYH uQ,øjHhkaf.ka bgq jk ld¾hhka

1' m%dlama,diaóh ld¾hhka

N, P yd S hk uQ,øjH  C,H  yd  O iu. iïnkaO ù m%dlama,diauh iEoSfï

ld¾hdj,shg odhl fõ'

2' ;=,kh lsÍfï ld¾hhka

Ca, Mg  yd K, jeks uQ,øjH whk ;=,s;;djla we;s lsÍfuka wfkl=;a Lksc

u.ska we;s lrkq úI iys; n,mEï uev mj;ajhs'

3' rduqj iEoSfï ld¾hhka

ldfndayhsfâ%g ixYaf,aIKh lr ta u.ska ffi, ì;a;s iEoSu isÿ lrk neúka

C, H, yd O rduq iEoSfï ld¾hhka bgq lrhs'

4' ffi,j, wdi%e;s mSvkh md,kh lsÍu

ffi, hqIfha osh ù we;s úúO LKsc ,jK ksid ffi, hqIfha wdi%e;s mSvkh

md,kh fõ'  Wod( laf,daÍka

5' W;afm%arl ls%hdjka

iuyr uQ,øjH úúO tkaihsuj, ix>glhla f,i ls%hd lrhs'  fuu uQ,øjH

fkdue;s úg tkaihsu ls%hd;aul fkdfõ'  Wod#  P, S

w;HjYH uQ,øjH            Ydlfha úh<s nrg wkqj %

uyd uQ,øjH

ldnka 45%

Tlaiscka 45%

yhsv%cka 6%

khsg%cka 1'5%

fmdgEishï 1'0%

le,aishï 0'5%

ue.akSishï 0'2%

fmdiamria 0'2%

i,a*¾ 0'1%

laIqø uQ,øjH

laf,daÍka 100ppm (0.01%)

hlv 100ppm (0.01%)

uex.kSia 50ppm (0.005%)

fndafrdaka 20ppm (0.002%)

iskala 20ppm (0.002%)

fldm¾ 6ppm (0.0006%)

fud,síäkï 0'1pm (0.00001%)
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p, yd wp, uQ,øjH

Ydlhl W!k;d ,laIK we;s jk wdldrh wkqj w;HjYH uQ,øjH m%Odk ldKav

follg fnÈh yels h'

1' p, uQ,øjH

2' wp, uQ,øjH

ikd, moaO;sfha maf,dahu mgl ;=<ska Ydlfha jhia .; mglj, isg w¨f;ka

jefvk mgl lrd .uka l< yels uQ,øjH p, uQ,øjH f,i;a"  tfia .uka fkdlrk

uQ,øjH wp, uQ,øjH f,i;a y÷kajhs'

fjk;a wdldrhlg lsjfyd;a ndysßka ^mfika& ,efnk fmdaIl iemhqï m%udKj;a

fkdjQ úg" fmdaIl b,a¨u wvq mglhkaf.ka ^mßK;  mgl& fmdaIl b,a¨u jeä mgl

fj; .uka lrk uQ,øjH p, uQ,øjH f,i;a" tfia Ydl ;=< p,kh úh fkdyels uQ,øjH

wp, uQ,øjH f,i;a ye¢kafõ' ta ksid idudkHfhka p, uQ,øjHj, W!k;d ,laIK

mßK; mgl ;=<;a" wp, uQ,øjHj, W!k;d ,laIK jefvk m;% ̂ Ydlfha w.%ia:h& ;=<;a

oelsh yels h'

ta wkqj p, uQ,øjH f,i ldnka (C), Tlaiscka (O), yhsv%ckaa (H), khsg%cka (N),

fmdgEishï (K), fmdiamria (P), ue.akSishï  (Mg) yd laf,daÍka  (CI) o"  wp, uQ,øjH f,i

i,am¾ (S) le,aishï (Ca), hlv (Fe), ueka.kSia (Mn), fndfrdaka (B), iskalaa (Zn), fldm¾

(Cu) yd fud,síäkï (Mo) o ie,fla'

Wmldrl uQ,øjH     (beneficial elements)

iuyr uQ,øjH ish¨u Ydlj, oelsh fkdyels w;r fuu uQ, øjH Ydlfha ksfrda.S

j¾Okhg WmldÍ jk kuq;a w;HjYH fkdfõ'  tjeks uQ,øjH Wmldrl uQ,øjH fyj;a

w;HjYH fkdjk uQ,øjH f,i y÷kajhs'  tu uQ,øjH kï fidaähï (Na), jefkaähï (V),

.e,shï (Ga), is,slka (Si) whäkaa (I), we¨ñkshï (Al), *af,daßka (F), ksl,a (Ni) yd fldfnda,aÜ

(Co) fõ'

Wod( ² fldfnda,aÜ rks, Ydlj, iyÔù khsg%cka ;sr lsÍfï l%shdj,shg w;HjYH

fõ'

² is,slka ;DK l=,fha Ydlj, ̂ Wod( ù& m;% iy m;% fldmqj j¾Okhg w;HjYH

fõ'

² fidaähï Ydlj, wdi%e;sh iy wekdhk legdhk ;=,H;djg WmldÍ fõ'

   4'2   w;HjYH Ydl fmdaIlj, ld¾hh yd n,mEu

fmdaIl wjfYdaIKh

Ydl ;=< Lksc wjfYdaIKh" wl%sh yd il%sh wjfYdaIKh hkqfjka wdldr follg isÿ

fõ'

wl%sh wjfYdaIKh

idkaøK wkql%uKhla ;=<ska fmdaIl" ffi, mg, yryd .uka lsÍu isÿ fõ'   fuu

ls%hdj,shg Yla;sh jeh fkdfõ'

mdxY= ødjKfha Èh ù we;s Lksc whk uQ,flaY u.ska uQ,d.%fha we;s wka;¾ ffi,Sh

wjldYj,g úirK ù miqj ffi, ì;a;s u.ska tajd wêfYdaIKh lr .kS'   bka miq ffi,

ì;a;sh yd ffi, ma,diau mg,h yryd ffi, ma,diauhg úirKh ù  ffi,h ;=< we;s

ßlaa;lfha /ia fõ'  ßla;lfha idkaøKh jeä jk úg" ffi, w;r we;s wka;¾ ma,diau

nkaOk Tiafia B<`. ffi,hg .uka lr tys ßlaa;lfha ;ekam;a fõ' fï wdldrhg wl%sh
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wjfYdaIKh isÿ fõ'  khsfÜ%g" i,af*aÜ jeks whk myiqfjka u wlS%h wjfYdaIKh u.skaa

Ydl ,nd .kS'

il%sh wjfYdaIKh

rEmh 4'1 # il%sh wjfYdaIKh

Ydl mgl iuyr Lksc ,jK jrKSh j wjfYdaIKh lrk w;r jdyl wxY= u.ska

idkaøK wkql%uKhg úreoaO j ,jK wjfYdaIKh lrhs'  fuu wjfYdaIKhg Yla;sh

(ATP)  jeh fõ'   Yajikh ksfYaOkh lrk ihkhsâ jeks øjH fh¥ úg;a"  Ydl mglj,

mßjD;a;sh l%shdjka ksfIaOkh l< úg;a fuu wjfYdaIKh kj;S'

j.=j 4'2 # Ydlj,g w;HjYH uQ, øjH wjfYdaIKh lrk wdldrh iy ld¾hhka

²
²

² ²
²²
²

ffi, ma,diauh

wNHka;r mDIagh

ma,diau mg,h

ixlS¾Kh

mdxY= ødjKh

^ndysr mDIagh&
jdylh

²

1' ldnka

2' yhsv%cka

3' Tlaiscka

4' khsg%cka

5' fmdiamria

CO
2
, HCO

3

-

H
2
  f,i

O
2
, CO

2 
yd

H
2
O f,i

NO-

3
, NH

4

+

-

2 4H P0

HPO
4

2-

uQ, øjHh wjfYdaIKh m%Odk ld¾hhka

lrk wdldrh

ldfndayhsfâ%Ü ksIamdokhg w;HjYH h'

Ydlfha mßjD;a;Sh l%shdj,s i|yd odhl  fjhs'

weuhsfkda wï," fm%daàka" kHIaál wï," iy

tkaihsu yd yß;m%oj, w;HjYH ix>glhls'

m;% lafIa;%M,h yd m÷r oeóu jeä ùug

wjYH fõ'

ffi, úNdckhg" úNdcl mglj,

j¾Okhg"  ffi, ì;a;s iE§ug yd le,aishï

fmlafÜÜ iE§ug wjYH h' Yla;s yqjudrejg

jeo.;a fõ'  (ATP yd ADP)  kshqla,sfhda

fm%daàk" fmdiafmd ,smsv yd tkaihsuj,

ix>glhls'  iSks  fmdiafmdß,SSlrKhg wjYH

h'
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6' fmdgEishï

7' le,aishï

8' ue.akSishï

9' i,am¾

10' hlv

11' laf,daÍka

12' fldm¾

13' iskala

14' fud,snsäkï

15' fndafrdaka

16' ueka.kSia

K+

, Fe +3

lSf,ag

Zn (OH)

lSf,ag

MoO
4

H
3
BO

3

-

BO
7

2-

H
2
BO

3

-

HBO
3

2-

BO
3

3-

2+Mn

ldfndayhsfâ%Ü mßjD;a;sfha § jeo.;a h'

Ydlj,   we;s  fmdgEishïj,ska  jeä

fldgila ffi, hqIfha ødjH ù mj;S'

m%NdixYaf,aIKh" tkaihsu" weuhsfkda wï,"

fm%daàk yd ffi, mg, ixYaf,aIKh"  mqáld

újD; ùu yd jeiSu" ffi,j, wdi%e;s mSvkh

md,kh isÿ lrhs'

ffi, ì;a; sj, le, ai shï fmlafÜÜ

ksmoùug" lf|a yd uqf,a w.%ia: j¾Okhg"

tkaihsu il%sh lsÍug" ffi, úNdckhg"

mg,j, jHqyhg yd mdr.uH;djg n,mdhs'

yß;m%o ksIamdokhg wjYH ix>glhls'

fmdiafmaÜ mßjD;a;sfha iuyr tkaihsu i|yd

il%shlhla fia l%shd lrhs'

fm%daàk" tkaihsu yd iy tkaihsuj, l%shdYS,SS

ldKavhls'

yß;m%o ixYaf,aIKhg wjYH fõ'

 ihsgfl%daï yd iuyr tkaihsuj, wvx.= fõ'

wdi%e;shg" wekdhk$legdhk ;=,s;;djg yd

m%NdixYaf,aIK l%shdjg wjYH h'

m%NdixYaf,aIKhg w;HjYH h'  tkaihsu

l%shdldß;ajhg yd laf,drms,a ìo jeàu

je<elaùug  jeo.;a fõ'

m%Ndixiaf,aIKhg wjYH h'  tkaihsuj,

ix>glhls'   îc we;s ùu iy Ydl fïÍu

oshqKq lrhs'

rks, Ydlj, khsg%cka  ;sr lsÍu  yd

mßjD; a; shg  wjYHh' tkaih suj,

ix>glhls'

mgl úfNaokh" mrd. m%frdayKh" iSks

mßjykh" msIag mßjD;a;sh yd weuhsfkda wï,

ixYaf,aIKhg odhl fõ '

iuyr tkaihsuj, il%shlhls'
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fmdaIl W!k;d ,laIK

iEu w;HjYH uQ,øjHhla u Ydlfha meje;aug fya;= jk iqúfYaIS ld¾hhlg fyda

mßjD;a;Sh l%shdjkag iDcq j odhl fõ'  tu ksid fïjd ys`.ùfuka by; l%shdjkag ndOd

meñfKa'   fuh Ydlh olajk fjkialï u`.ska y÷kd.; yels w;r" tajd fmdaIl

W!k;d f,i kï flf¾'

j.=j 4'3 j.=j 4'3 j.=j 4'3 j.=j 4'3 j.=j 4'3 # fmdaIl W!k;d ,laIKfmdaIl W!k;d ,laIKfmdaIl W!k;d ,laIKfmdaIl W!k;d ,laIKfmdaIl W!k;d ,laIK

uQ, øjH

khsg%cka

N 

fmdiamria

P

fmdgEishï

K

le,aishï

Ca

ue.akSishï

Mg

i,am¾

S

hlv

Fe

;U

Cu

mßK; m;% ly mdg fõ' fuhg fya;=j khsg%cka p, uQ,øjHhla ksid

mrsK; m;%j,ska  j¾Ol ia:dk lrd N mßixl%uKh ùuhs' j¾Okh wvq ù

Ydl l=re fõ'  m;% fkdjefÜ'  l,ska fïrE iy úlD;s jQ u,a yd M, yg

.kS'

ldfndayhsfâ%Ü mßjD;a;ash wvq ùu ksid ksIamdÈ; iSks b;sß ù" tajd

we;af;dihkska j¾Klh iE§ug jeh fõ'  fï ksid m;% oï meyehg yqre

;o fld< meyehla .kS' Ydl l=re ùu"  m;% Wvql=re j¾Ok ú,dYhla

oelaùu" Ydlh ;o fld< meyehla .ekSu"  my< m;% ly ù úh<S miqj

fld< meye;s ÿUqre fyda l¿ mdgla .ekSu isÿ fõ'  j¾Okh m%udo fõ' uq,a

j¾Okh ÿ¾j, fõ'  m;% m;kh jeä fõ' mqIam yg .ekSu wvq yd m%udo fõ'

mqIam ye,Su" fkdfïrE M, ye,Su" M, meiSu mud ùu isÿ fõ' W!k;d

,laIK m<uqfjka oelsh yelafla mßK; m;%j, h'

m;% odr ly meye ù miqj l%ufhka ÿUqre meye ù wjidkfha ms<siaiqKq

iajNdjhla .kS'  fuh uq,ska u fïrE m;%j, oelsh yels fõ'  úÑ;% fyda

yß;laIh jQ m;%j,  l=vd uereKq ,m we;s fõ'  fndfyda úg fuu ,m m;%

w.%fha fyda kdrá w;r oelsh yels fõ'

W!k;d ,laIK <má m;%j, oelsh yels fõ'  w.%ia: wxl=rj, <má m;%

m<uqj jl% fõ'  bka miq fl<jr yd odrj, isg miq ueÍula we;s fõ'  fuu

ia:dkj, lemS .sh fmkqula we;s fõ' wjidkfha m;% jDka; ueÍ hhs'

w.%ia:h weUÍ úlD;s fõ' úNdcl mgl ueÍ hhs' uQ, moaO;sh ÿ¾j, fõ'

khsg%cka wjfYdaIKhg ndOd meñfKa'

mßK; m;%j,  wka;¾ kdrá yß;laIh we;s fõ' j¾Okh nd, ùu" m;%

l=vd ùu" wêl f,i m;% ye,Su" wekaf;dihkssska j¾Kl we;s ùu ksid

fklafrdaiSh ,m we;s ùu isÿ fõ'

khsg%cka W!k;d ,laIKj,g iudklula olajhs'  <má m;% <d fld<

mdgg yefrk w;r m;% kdrá ly mdg fõ'   w;= ßls,s l=vd fõ'   m;%

lafIa;% M,h wvq fõ'

<má m;%  ly meye fõ'  kdrá ;o fld< meye;s oe,la fia Èia fõ'  ̂ kdrá

w;r yß;laIh&'

<má m;% ue, fõ'   Ydl w.%ia:fha miq ueÍula we;s fõ'   tu w.%ia:hg

háka md¾Yaúl wxl=r  jeãu   ksid fiõjkaÈhla (rosette)  f,i m;% jefâ'

W!k;dj W.% jQ úg uq¿ Ydlh u ue, fõ'

W!k;d ,laIK
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iskalaa

Zn

fndafrdaka

B

ueka.kSia

Mn

fud,síäkï

Mo

laf,daÍka

• o¾YSh W!k;d ,laIK iEu úg u meyeos,s j ksrEmKh fkdfõ'  fjk;a fmdaIlhla

ksid isÿ jk W!k;d ,laIKj,ska jeiS hdu" frda. jeks oaù;shsl fya;=" j,a kdYl

fyda lDóka ksid we;s jQ ,laIK wdosh ksid     lafIa;%fha oS fmdaIl W!k;d ,laIK

y÷kd .ekSu jHdl+, úh yels h'

• ÿ¾j, c, jyk ;;aj" mdxY=  úh<s iajNdjh iy hdka;%sl j isÿ j we;s ydks ksid

we;s jk ,laIK fndfyda úg fmdaIl W!k;d ,laIKj,g iudk úh yels h'

• W!k;d ,laIK iEu úg u olajkqfha oeä fmdaIl wfyakshls'

rEmh 4'2 # Ydlj, fmdaIl W!k;d ,laIK

kdrá w;r yß;laIh  we;s ùu" mßK; m;% l=vd ùu yd mgq ùu" m;% ;,h

ly meyehg o m;% kdrá fld< meyehg o m;a ùu" m;% w.% yd kdráj, iqÿ

meye fklafrdaiSh ,m we;s ùu oelsh yels h' wka;¾ m¾j flá ùfuka

w;=j, m;% fiõjkaÈhl fia jefâ' miqj m;% m;kh fõ'

m%frday w.%ia:h iqoq meye fyda  ;U meyehlaa f.k ñh hhs' mqIam yg.ekSu

ksfIaOkh fõ'   uQ, moaO;sh ÿ¾j, j j¾Okh ù mßjyk moaO;sh wjysr

jkfia ffY,u mgl úkdY fõ'  mefmd,a f.äj, .eá;s yg .kS'

úúO wdldr yß;laI rgd yd fklafrdaiSh ,m kdrá w;r we;s fõ' wka;¾

kdrá fld< fyda iqÿ meye ;s;a we;s fõ'  wjidkfha m;% m;kh fõ'   mqIam

yg .ekSu mud fõ'

by< m;% ue,ùu'  bka miq  wka;¾ kdrá úÑ;% yß;laIh we;s fõ' m;% ue,

fõ'  mqIamSlrKh ksfIaOkh fõ'

<má m;% odrh osf.a ue, ùu iy ñh hdu m;%j,  j¾Okh wvq ùu"

fklafrdaiSh ,m we;s ùu" m;% ;U mdg ùu" uq,a l=reùu'  È. wvq ù >klu

jeä ù .od yevhla .ekSu isÿ fõ'
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fmdaIl W!k;djka m;%j, ms<sìUq jk wdldrh y÷kd .ekSu i|yd fofnÿï iqÑhla

my< m;%j,

yß;laIh
     we;

yß;laIh ke;

P

mgl ñh hEu isÿfõ

K,Mo,Zn
mgl ñh hdula ke;

             Mg, N

m;% odrh iy m;%

fl<jr isg

    K

idudkH f,i kdrá w;r

       Mg

idudkH f,i

      N

kdrá w;r ;ekska ;ek
   Mo       Zn

yß;laIh m;% kdráj,

m%uqL j ke;  Cu, S

     Fe S

by< m;%j,

m;% idudkH

m%udKfhau mj;S'

m;% frdai u,la

fuka fmdl=re

.eiS we;' Cu

l=vd iDcq <d

fld< meye;s m;%

m%d:ñl" oaú;Shsl iy

;D;Shsl kdráj,

m%uqL fõ'    Mn

    yß;laIh kdráj, m%uqLj mj;S

Fe,Mn

m%d:ñl kdráj,

m%uqL fõ

fmdaIl úI ùu (nutrient toxicity)

we;eï w;HjYH fmdaIl wjYH m%udKhg jvd jeä jYfhka  wjfYdaIKh  lr

.ekSu  ksid fjk;a fmdaIlhla iu. we;s jk wiu;=,s;;dj fya;=fjka Ydl j¾Okh

ÿ¾j, ùu" fïÍu m%udo ùu" l=re ùu iy Ydlh isyska jQ  os.eá j¾Okhla  fmkakqï l<

yels h'  fuys oS yß;laIh fyda mgl laIh ùfï ,laIK fmkakqï l< yels h'

j.=j 4'4 # fmdaIl jeäùu ksid Ydlj, we;sjk ,laIK

jeäùu ksid oelsh yels ,laIK

Ydl weo jeàu" m¾j Èla ùu" ,s.akska iE§u wvq ùu" j¾Ol j¾Okh jeä

ùu" Ydl mgl wêl j udxY, ùu" fï ksid frda. yd m<sfndaO .%dySh;dj

jeä ùu" îc fïÍu m%udo ùu'

fmdiamria wêl j fh§fuka khsg%cka wjfYdaIKh wvq fõ' Ydl fïÍu

blauka ù blaukska m%ckl wjêhg m;a fõ'

ue.akSishï wjfYdaIKhg ndOd we;s fõ' fï ksid ue.akSishï W!k;d

,laIK oelsh yels fõ'

fmdaIlh

khsg%cka

fmdiamria

fmdgEishï
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l,dmh 1 Ydl W.% W!k;djlg Ndckh

ù we;' W!k;d ,laIK

fmkak qï lrh s ' fhdok

fmd aIlj,g Ydlh wêl

f,i m%;spdr olajhs'

l,dmh 2 W!k;dj uo jYfhka olajhs'

fmdaIlj,g m%;spdr olajhs'

l,dmh 3 fmdaIl m%Yia; m%udKhg ,eî

we;'  Wmßu j¾Okh yd

wiajekak fmkajhs'

l,dmh 4 Ydlh wjYH m%udKhg jvd fmdaIl ,nd .kS' kuq;a fmdaIl fh§fuka

wiajekak jeä fkdfõ'  fuh Ydlh iqfLdamfNda.S f,i fmdaIl ,nd .ekSu

f,i ye¢kafõ'  fuh f.dúhdg wkjYH úhouls'  fmdaIl jeä ùu ksid

frda. m<sfndaOj,g myiqfjka .%dyS fõ'

l,dmh 5 wjYH m%udKhg jvd fh§u ksid fmdaIl Ydlhg úI ù we;' frda.

m<sfndaOj,g .%dys ùu ksid wiajkq wvq fõ'

l,dmh 6 fmdaIl b;du;a wêl ùu ksid Ydlhg th wêl f,i úI ù we;'  Ydl ñh

hhs'

,S ì.af.a wju;d kshuh (Liebig's Law of the minimum)

wvq iemhqula we;s fmdaIlj,g jvd hï fmdaIlhla jeä jYfhka we;s úg oS tajd

wjuh ms<sn`o isoaOdka;h wkqj yeisf¾'

fmdfydr l¾udka;fha mshd jk c¾udkq úoHd{ ciagia fjdka ,S ì.a (Justus Von

Liebig)  úiska fuu kshuh y÷kajd oS we;'  bka oelafjkafka"

² hï uQ,øjHhl W!k;djla we;akï" wfkl=;a ish¨ u fmdaIl m%udKj;a whqßka

we;;a Ydl j¾Okh ÿ¾j, fõ'

² W!k j we;s uQ,øjH ,nd ÿkfyd;a" j¾Okh fõ.j;a fõ'

² hï uQ,øjHhl iemhqu wvq kï th jeä lsÍfï oS fjk;a uQ,øjHhl m%udKh

wvq úh yels h'   túg th fnda. j¾Okfha iSudldÍ idOlh úh yels h'

úúO È. iys; ,E,sj,ska iE¥ ner,hl wdlD;shla u.ska

,Sì.a fuu kshuh meyeos,s lf<a h' fuu ner,fha Odß;dj u.ska

wiajekak ksfhdackh flfrhs'  th ;SrKh flfrkqfha fuys

flá u ,E,a, u; h'  Odß;dj jeä lsÍug kï flá u ,E,af,a

È. jeä l< hq;= h' túg fjk;a ,E,a,la flá ù" th u.ska

Odß;dj ;SrKh fõ'  fufia wju$iSudldÍ idOlh Yla;su;aa lsÍu

;=<ska wiajkq jeä lr .; yels nj ,Sì.af.a wju;d kshufhka

meyeÈ,s fõ'

ner,fha È.u ,E,a, mj;sk iSudj u.ska fnda.fha úNj

wiajekak fmkakqï lrhs' fmdaIl wjYH muKg jvd fh§fuka

wmf;a hdu" úI ùu yd fjk;a fmdaIl wjfYdaIKhg ndOd we;s

ùu jeks lreKq ksid fnda. wiajkq wvq úh yels h'

m%ia;drh 4'1(  mig fhdok fmdaIl yd Ydl j¾Okh

rEmh 4'3 # ,Sì.a ner,h
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   4'3   mdxY= ,laIK yd fmdaIl iq,n;dj

mil mj;sk ish¨ u fmdaIl ieu úg u Ydlj,g ,nd .; yels wdldrhg fkdmj;S'

Ydlj,g ,nd .; yels wdldrfhka mfia mj;sk fmdaIl " iq,n fmdaIl" f,i ye¢kafõ'

mfia pH w.h" l,s, m%udKh" jd;kh" jhkh yd f;;ukh wd§ idOl fmdaIl iq,N;dj

i|yd n,mEï we;s lrhs'

mdxY=  pH w.h yd fmdaIl iq,N;dj

mdxY+ fmdaIl iq,N;dj ;SrKh lrk m%Odku idOlh f,i mdxY=  pH w.h oelaúh

yels h'   we;eï wjia:dj, mfiys fmdaIl ;snqK o pH w.h iqÿiq mrdihl fkdmej;Su

ksid tajd Ydlj,g ,nd .; fkdyels fõ'

pH  w.h 6'5 -7 mrdifha oS   wêud;% uQ,øjH ish,a,u iq,N fõ'  pH w.h y;rg wvq

(pH <4) wêl wdï,sl mfiys we¨ñkshï" hlv yd uekaa.kSia jeks uQ,øjHj, ødjH;dj

jeä ùu ksid Ydlhg úI fõ'

;j o pH 6.5 - 7 muK jk úg fmdiamria ødjH;dj jeä ù wjfYdaIKh myiqfjka

isÿ jQjo"  pH w.h 4 g wvq úg yd 9 g jeä úg fmdiamria iq,N;dj b;d wvq h' fuhg

fya;=j jkafka" wvq pH  w.hkays § hlv" we¨ókshï iy ueka.kSia jeks Lkscj, øjH;dj

jeä ù tajd u.ska fmdiafmaÜ wødjH ;;ajhg m;a lsÍuhs'  tfuka u pH  w.h 9 g jeä jQ

úg mfia le,aishï yd fidaähï ødjH;dj wêl ksid tajd fmdiafmaÜ whk iu. tla ù

wødjH ixfhda. njg m;a ùfuka o fmdiamria ,nd .; fkdyels ;;ajhg m;a fõ'

by< pH w.hkays § fmdiamria"

le,aishï" khsg%cka" hlv" fldm¾" ueka.kSia

yd iskala jeks Ydl fmdaIl Ydlhg ,nd

.; fkdyels ;;ajhg m;a fõ'

mdxY= laIø Ôùkaf.a l%shdjg o pH  w.h

n,mdhs' laIø Ôùka ldnksl øjH Ô¾Kh

lr fmdaIl ,nd foa' fï i|yd m%Yia; pH

w.hla ;sìh hq;= h' fndfyda khsg%cka ;sr

lrk nelaàßhd wêl wdï,sl;dfõ § l%shdYS,S

fkdfõ'

laIqø Ôùka ksmojk ldnksl wï, o

iuyr ødjH Lksc ødjH njg m;a lrhs'

ldnksl wï,j, iajdrlaIl l%shdj ksid mdxY=

pH  m%Yia; uÜgul mj;ajd .; yels fõ'

fuh o jl% j fmdaIl iq,N;djg n,mdhs'

mdxY= l,s, yd fmdaIl iq,N;dj

ldnksl yd wldnksl l,s, foj¾.h

u mfia wvx.= fõ'  mfiys we;s wldnksl l,s, fldgi ueá jk w;r yHquia ldnksl

l,s, fõ' fuu foj¾.h u fmdaIl r|jd .ekSu isÿ l< o ldnksl l,s, fmdaIl r|jd

.ekSug jeä odhl;ajhla olajhs'  ueá yd yHquia wvx.= mdxY= l,s, ixlS¾Kh u.ska mdxY=

-

rEmh 4'4 # mdxY=  pH w.h yd fmdaIl iq,N;dj

 

2PO
4

3-  3Al3+       Al(PO
4
)         wødjH

2PO
4

3-  + 3Fe2+ 

Fe
4
 (PO

4
)

2 
     wødjH
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fmdaIl laIrKh ùu j<lajd tajd wêfYdaaIKh lr .ekSfuka tajd Ydlj,g ,nd .; yels

h' tfia u ̂ Bhï& (Pb),  leâñhï (Cd) jeks úI f,day l,s, u.ska wêfYdaIKh lrk ksid"

tajdfha iq,N;dj wvq lr úI ùï wvq lrhs'  ldnksl l,s, ;djld,sl neúka ks;r mig

ldnksl øjH fhdod ldnksl l,s, m%udKh jeä l< hq;= h'

mdxY= jhkh yd fmdaIl iq,N;dj

 mfia we;s wldnksl l,s, fldgi jk ueá wxY= u.ska c,h yd  fmdaIl whk r|jd

.ekSu o isÿ lrhs'

mdxY+ f;;ukh yd fmdaIl iq,N;dj

mfiys we;s Lkssc fmdaIl Ydlj,g Wrd .; yelafla tajd c,fha whkSlrKh ùfuka

miqj h'  fuu fmdaIl Ydlhg we;=¿ ùug ødjKhla f,i mdxY+ c,h l%shd lrhs'  c,fha

we;s O%eùh .=Kdx.h ksid o" mdxY= f;;ukh ødjlhla fia l%shd lrhs'  f;;ukh we;s úg

Ydl uq,a j¾Okhisÿ fõ' túg Ydlhg fmdaIl ,nd .ekSu isÿ l< yels h'  Ydlhlg ,nd

.; yels c, m%udKhg ^pF -2.5-4.2)   jvd wvq yd jeä wjia:dj, fmdaIl iq,N;dj wvq

fõ'  ta ksid mi lafIa;% Odß;dfõ fyda Bg wdikak j ;nd .ekSfuka mdxY= fmdaIl

iq,n;dj jeä fõ'  mdxY= f;;ukh m%Yia; j we;s úg mdIdK Ô¾Kh yd mdxY= ckkh isÿ

fõ' mdxY= jhkh" jHqyh" .eUqr  jeks fN!;sl ,laIK o mdxY= f;;ukhg n,mdhs'  tu

ksid fïjdfha fjkia ùu o fmdaIl iq,N;djg n,mdhs'

mdxY= jd;kh yd fmdaIl iq,N;dj

mfika fmdaIl Wrd .kafka uQ, moaO;sh u.sks' fï ksid Ydl uq,a moaO;sh mi ;=<g

.uka l< yels jk mßÈ mi nqre,a ù ;sîu jeo.;a h' c, jykh ÿ¾j, jQ úg we;eï

fmdaIl ydks ùu isÿ fõ'   Wod( khsá%yrKh

ukd mdxY= jd;kfhka mdxY= WIaK;ajh o md,kh l< yels h'  tu.ska fmdaIl

wjfYdaIKh o by< kexúh yels h'

Ydl fmdaIl wjfYdaIKh flfrys WIaK;ajfha n,mEu

0-100C   - fmdaIl Wrd .ekSu wvq h'

10-160C  - idudkH fmdaIl wjfYdaIKhla isÿ fõ'

16-240C  - ish¨ fmdaIl wjfYdaIKh fõ'

24-330C   - Wmßu fmdaIl wjfYdaIKhla isÿ fõ'

33- 430C  - fmdaIl wjfYdaIKh wvq fõ'

43-500C   - fmdaIl wjfYdaIKh b;d wvq f,i fyda ie,lsh fkdyels f,i isÿ fõ'

   4'4   ridhksl fmdfydr yd tajdfha Ndú;h

mfiys we;s fmdaIlj, brKu

mfiys we;s fmdaIl my; ls%hdj,s u.ska mfika bj;a fõ'

1' fnda. wjfYdaIKh u.ska bj;a ùu

fnda. u.ska milska bj;a jk fmdaIl m%udKh tla tla fnda.h wkqj fjkia fõ'

ldnka" Tlaiscka yd yhsv%cka yereKq úg fnda.hl jeämqr u wvx.= jk fmdaIlh

jkqfha khsg%cka h'  fmdgEishï" le,aishï" fmdiamria"  ue.akSishï  yd i,a*¾

ms<sfj<ska B<`.g wvx.= jk fmdaIl fõ'

fnda. u.ska fmdaIl bj;a ùu my; lreKq u; r|d mj;S'
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² m%fNaoh

iS>%fhka jeäjk ck.yKhg iß,kfia wdydr ksIaamdokh lsÍu i|yd flá

ld,Sk" jeä wiajkq ,ndfok fnda. m%fNao y÷kajd fok ,§'  fuu m%fNao

fmdfydrj,g b;d ixfõ§ m%fNao fõ'  b;d by< wiajkq ,nd fok neúka tajd

j.d lsÍfï § j.d N+ñfhka  úYd, fmdaIl m%udKhla bj;a fõ'

² fnda.fha j¾Ol wjêh

² fnda. ikSmdrlaIdj

² j.dfõ iajNdjh

jdKsc j.d f,i fnda. j.d lsÍfï § wiajekak f,i úYd, fmdaIl m%udKhla j.d

N+ñfhka bj;a fõ'

2' mdxY= Ldokh

mdxY= Ldokh ksid mdxY= l,s, wdYs%; fmdaIl bj;a j hhs'  ødjH fmdaIl msgdr .e,Sï

 iu. bj;a fõ'

3' laIrKh ùu

Ca2+ ,Mg2+  , K+   ,H
4
SiO

4
, BO

3

-   , Cl-   , H
3
BO

3
 jeks fmdaIl bj;aùu f;;a l,dmfhys;a"

je,suh mfiys;a myiqfjka isÿ fõ'

4' jdIamSlrKh

jdIamSlrKh  u.ska  khsg%cka b;d  myiqfjka  wefudakshd f,i bj;a  ùug  mq¨jk'

fuh wefudakshd jdIamSlrKh f,i ye|skafjk w;r jeä WIaK;ajh yd iq<`. fuhg

wdOdr fõ'

5' khsá%yrKh

khsfÜ%g khsá%yrKhg Ndckh ùfuka khsg%cka jdhqj f,i fyda khsg%ia Tlaihsâ

f,i bj;a ùu fuys oS isÿ fõ'  l=Uqrej, fuh nyq, j isÿ fõ'

6' fmdaIl ;sr ùu

fuys oS fmdaIl Ydlhg ,nd .; fkdyels ;;a;ajhg m;a fõ'

Wod( wdï,sl yd Ndiañl miaj, fmdiamria wødjH fõ'

7' laIqø Ôùka yd j,a me<Eá u`.ska fmdaIl bj;a ùu

fuf,i mfika bj;a jk fmdaIl kej; mig ,nd fkdÿka úg tu lafIa;%fha

M,odhS;dj wvq fõ' fuys § fuu fmdaIl lsishï l%uhlska kej; mig ,nd §u

w;HjYH fõ'  ta wkqj fmdfydr j¾. u.ska mig fmdaIl ,nd foa'

fmdfydr

fmdfydr hkq Ydl j¾Okhg w;HjYH uQ,øjH ,nd oSu i`oyd mig tl;= lrk øjH

f,i mq`M,a j w¾: oelaúh yels h'

fmdfydr yd wdl,k w;r fjki

hï øjHhla mdxY= wdl,khla o" fmdfydrla o hkak tu øjHh mig fhoSfï mrud¾:h

u; r`od mj;S'  mfia jHqyh yd jhkh oshqKq lsÍu i`oyd mig tla lrk øjH mdxY= wdl,k

jk w;r fndfyduhla mdxY= wdl,k fmdfydr f,i o ls%hd lrhs'  mdxY= wdl,k u.ska

jHqyh yd jhkhg wu;r j" mfia pH w.h fjkia lsÍfuka" mfiys we;s ,nd .; yels

fmdaIl m%udKh jeä ùfuka Ydlj, W!k;d ,laIK u. yef¾'

fmdfydr j¾.SlrKh
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fmdfydr m%Odk jYfhka ridhksl fmdfydr yd ldnksl fmdfydr f,i j¾.SlrKh

l< yels w;r fuu ksmqK;d uÜgfï oS ridhksl fmdfydr ms<sn`oj i,ld nef,a'

ridhksl fmdfydr

fjf<`o fmdf<ka ñ, oS .kakd" ksIamdos; wldnksl fmdfydr j¾. m%Odk jYfhka

ridhksl fmdfydr f,i ie,fla'  b;d myiqfjka  jeä fmdaIl m%udKhla mig tla lsÍu

i`oyd ckms%h;u l%uh jkafka ridhksl fmdfydr mig fhoSu h'  fnda. j.dfõ §

ridhksl fmdfydr wdldr follg Ndú; fõ'

1' iDcq fmdfydr ^wñY% fmdfydr&

2' ñY% fmdfydr

iDcq ridhksl fmdfydr

tla fmdaIlhla muKla mig ,nd §u i|yd Ndú; lrk fmdfydr iDcq ridhksl

fmdfydr f,i ye¢kafõ'

ñY% fmdfydr

fmdaIl j¾. folla fyda ;=kla ñY% lr idok fmdfydr j¾. ñY% fmdfydr f,i

ye¢kafõ'

Wod( fmd,a fmdfydr ñY%Kh

ù j.dfõ nKaä fmdfydr ñY%Kh

ridhksl fmdfydr wm rgg y÷kajd ÿka uq,a ld,fha § Ndú; lf<a wñY% fmdfydr

^iDcq fmdfydr& hs'  kuq;a ks¾foaY lrk fmdfydr ix>gl ish,a, f.dùka úiska ta

wdldrfhka u fh§u isÿ fkdjqKq ksid 1960 .Kkaj, § tla tla fnda. i|yd fmdfydr

ñY%K y÷kajd §u isÿ úh'

ñY% fmdfydr fh§fï myiqj ksid f.dùka w;r th blaukska ckm%sh úh'  kuq;a jir

.Kkla ;siafia fuu fmdfydr ñY%K fh§fuka u;= jQ .eg,q .Kkdjla úh'

ridhksl fmdfydr fhoSuridhksl fmdfydr fhoSuridhksl fmdfydr fhoSuridhksl fmdfydr fhoSuridhksl fmdfydr fhoSu

ld¾hlaIu j mig fmdaIl

tl;= lrk l%uh fuh fõ

mig fmdaIl imhk l%umig fmdaIl imhk l%umig fmdaIl imhk l%umig fmdaIl imhk l%umig fmdaIl imhk l%u

fld< fmdfydr

j¾Okh jk Ydl

fldgiaj,ska hqla; h'

idudkHfhka rks, Ydl

u,a msmSug fmr mig

tl;= l< yels h'

ldnksl øjH mig fhoSu

Ydl yd i;aj wmøjH

fmdaIl iemhSu i`oyd

mig fhosh  yels h'

fnda. wjfYaI fhoSu

wiajekak fk<Sfuka miq b;sß jk

fnd a. wjfY aI o srd hdug

ie,eiaùfuka mig fmdaIl tl;=

lr .; yels h'

mig fhdok mi ilik øjH

^wdl,k&

uQ,slj u  mfia pH w.h md,kh

lsÍug fhdod .kakd  øjHhka fõ'

Wod( ðmaiï

yqkq .,a

le,aishï laf,darhâ

i,a*¾
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1' fmdfydr ñY%K ks¾foaY lsÍfï § fndfyda úg ie,ls,a,g .kafka fnda.fha fmdaIl

wjYH;dj yd ta ta fmdfydrj, wod< fmdaIlh fld;rï ;sfí o hkakhs' kuq;a

fmdfydrj, Èh ùfï ,laIK mfia wvx.= fmdaIl m%udK" mfiys fmdfydr r|jd

.ekSfï yelshdj wdÈh ie,ls,a,g fkd.efka' ta ksid iuyr fmdaIl j¾. È.ska

È.gu fh§fuka mfia tla /ia fõ'  Wod ( kqjrt<sh m%foaYfha fmdiafmaÜ Ndú;h

wêl ùu ksid mdxY= fmdiafmaÜ uÜgu by< .sh;a ñY% fmdfydr f,i È.g u

fmdiafmaÜ fh§u ksid uqo,a wmf;a hdula isÿ ù we;'

2' fmdfydr ñY%K iEoSfï oS fhdok mQrl øjHh i`oyd o f.dúhdg uqo,a f.ùug isÿ

fõ' WodyrK f,i fj<|fmdf<a oS ù j.dfõ uQ,sl fmdfydr ñY%Kh (v ñY%Kh&

ilia lsÍfï § fldgia 100 la fjkqjg fldgia 61 la ñY% lsÍu isÿ fõ'

3' mfia we;s fmdaIl uÜgu i,ld ne,Sfuka f;dr j È.ska È.g u wu;r fmdfydr

fh§fuka mfia wvx.= iuyr fmdaIl wys;lr uÜgula olajd by< hd yels h' mfia

hï fmdaIlhla Wjukdjg jvd jeämqr wvx.= ùu Ydl j¾Okh yd fmdaIl

wjfYdaIKh we;=`M wfkl=;a Ôj l%shd i|yd wys;lr wkaoñka n,mE yels h'

4' iuyr úg fnda. j¾. lSmhlg fmdÿfõ fmdfydr ñY%K ks¾foaY lrk ksid fmdÿ

ñY%Khla ,nd §u ñi fnda.fha úfYaIs; wjYH;dj ie,ls,a, f.k ke;'

5' fmdfydr ñY%K wmøjH fhdod nd, lsÍu b;d myiq fõ' cd;sl fmdfydr f,alï

ld¾hd,h 2000 jir ;=<  úYaf,aIKh lr ,nd .;a jd¾;d wkqj fmdfydrj,ska

50% lg jvd nd, lrk ,o fmdfydr idïm,a we;s nj fidhd f.k we;' fuu nd,

lsÍï ish,a,u olakg we;af;a fmdfydr ñY%Kj, § h' kuq;a hQßhd" fmdgEIa"

fmdiafmaÜ jeks iDcq fmdfydr ;ks j .;a úg iucd;Sh" iuj¾K leá;sj,ska

iukaú; ksid nd, lsÍfï wruqKska fjk;a øjH lj,ï lsÍu wmyiq h'

fujeks lreKq ie,ls,a,g f.k lDIsl¾u fomd¾;fïka;=j ñY% fmdfydr fjkqjg

iEu fnda.hla i|yd u iDcq fmdfydr fyj;a wñY% fmdfydr ks¾foaY bÈßm;a lr we;'

tfia u iDcq fmdfydr Ndú; lsÍfï § mia mÍlaId lr ,nd .;a o;a; weiqfrka mfia W!k;d

we;s fmdaIl muKla ,nd §u isÿ l< yels h'

f.dùka w;r jeämqr ckm%sh iDcq fmdfydr j¾. lsysmhla ms<sn| úia;r my; oela

fõ'

iDcq ridhksl fmdfydr j¾.

khsg%cka ,nd fok ridhksl fmdfydr

1' hQßhd

46%  la muK khsg%cka wvx.= fmdfydr j¾.hls' mn`M jeks h' isyska §ma;su;aa

lKslduh øjHhls'  iqÿ meye;s h'  c, ødjH;dj by< uÜgul mj;S'  uQ,sl j wêl

WIaK;ajh l oS  yhsv%cka yd khsg%cka ksis W;afm%arlhla yuqfõ wêl mSvkhlg ,la

lsÍfuka wefudakshd idokq ,nhs'   ldnkavfhdlaihsâ ks¾c,Sh wefudakshd iu. wêl

mSvkhla hgf;a oS   m%;sl%shd lsÍfuka hQßhd ksIamdokh flf¾'

wefudakshd +  ldnkavfhdlaihsâ       wefudakshï ldnfïÜ

                     hQßhd
;o mSvkh

W;afm%arlh

CO
2NH

3

+

NH
2
CONH

4

+
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++ca

c,dl¾Il jk ksid fmdfydr ñY%Kj,g wfhda.H w;r .nvd lr ;eîug o wmyiq

h'  hQßhd mig fh¥ úg mdxY= c,h iu. uqiq ù th wefudakshï ldnfkaÜ njg m;a fõ'

    hQßhd      wefudakshï ldnfkaÜ

tu ksid hQßhd mig fh¥úg laIKsl j laIdÍh ;;ajhg mi m;a fõ' ta iu. u NH
4
+

^wefudakshï whk& myiqfjka mfia ;sr jk neúka hQßhd NH
4
+  njg yeÍfuka mfika

laIrKh ùu je<fla'  hQßhd mig fhdok úg mi TlaislrK ;;ajfha we;akï" my;

oelafjk m%;sl%shdj isÿ fõ'

fuys § khsá%la wï,h iE§u fya;=fjka f.dvìug hQßhd fh¥ úg mi wdï,sl úh

yels h'   kuq;a hQßhdj,ska we;s jk wdï,sl;dj wefudakshï i,af*aÜj,ska we;s jk

wdï,sl;dj fuka 1$3  lg;a jvd wvq h' kuq;a l=Uqrej,g hQßhd fh¥ úg l=Uqre mia

Tlaiscka wvq ;;ajfha mj;sk ksid fufia wdï,sl fkdfõ'  hQßhdj,   ødjH;dj jeä ksid

fuys wvx.= khsg%cka myiqfjka úkdY fõ' ta ksid fiñka khsg%cka ksoyia lsÍu i|yd

iaMál hQßhd ksIamdokh lr we;' fuys § hQßhdj,g f.kao.ï wdjrKhla fhdod bá

ia;rhla o fhdod we;' hQßhd  f*daue,aäyhsâ udi 6 la  ;siafia mfia mejf;ñka khsg%cka

ksoyia lrhs'

hQßhdj, khsg%cka m%;sY;h jeä neúka khsg%cka tallhlg jeh jkafka wvq uqo,ls'

hQrshd ksIamdokfha oS we;s jk wêl WIaK;ajh ksid nhshqqf¾Ü wmøjHhla f,i ksmofõ'

fnda.j,g fhdok hQßhdj, nhshqf¾Ü m%udKh 1% lg wvq úh hq;= h'   >¾u l,dmfha jeä

WIaK;ajh hgf;a § wefudakshd f,i hQßhdj, wvx.= khsg%ckaa ydks úh yels ksid mig

fh¥ miq ñY% l< hq;= h'

wefudakshï i,afmaÜ     

fuys khsg%cka 20'6%  la wvx.= h' isyska iSks jeks iaMálrEmS ,jKhls'   <d w`M fyda

iqÿ meyehlska hqla; h'  c, ødjH;dj by< w.hla .kakd w;r c,dl¾Il nj wvq h'

fmdfydr ñY%K i|yd fhdod .; yels h'

1920 j¾Ifha  § wefudakshï i,afmaÜ ksIamdokh lrk ,oafoa .,a w`.=re jdhqj yd

fldala ksmoùfï w;=reM,hla jYfhks' miqj jdhq f.da,fha we;s khsg%cka jdhqj iy

yhsv%cka jdhqj m%;sl%shd lrùfuka wefudakshd iE§fï l%uh fidhd .kakd ,§ ̂ fyan¾ l%uh&'

fuu wefudakshd i,a*shqrsla wï,h iu. m%;sl%shd lrùfuka wefudakshï i,afmaÜ ksmojd

.kS'

wefudakshï i,afmaÜ

wefudakshï i,afmaÜ mig tl;= l< úg" tys wvx.= wefudakshï whk ^NH
4
+& mfia

l,s, ixlS¾K yqjudrej yd iïnkaO ù legdhk yqjudrej u.ska ;sr njg m;a fõ'

mfia  Ôj;a  jk  khsá%ldÍ  nelaàßhd  wefudakshï  whk ^NH
4
+& khsfÜ%Ü whk

^NO
3
-& njg yrjhs' mfia WIaK;ajh wêl jQ úg wefudakshï whk" khsfÜ%Ü whk njg

yerùu fõ.j;a fõ' khsfÜ%Ü whk myiqfjka me<Eáj,g Wrd .; yels w;r" Wrd .;

fkdyels úg laIrKh fõ'
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mfia jeämqr we;s NO
3
- 

 
mfia we;s le,aishï whk (Ca+) iïnkaO ù le,aishï

khsfÜ%Ü iE§ c,fhka fia§ bj;a fõ'

mig wefudakshï i,afmaÜ fh§fuka yhsv%cka whk ^H+& mfia tl;= jk ksid;a"

le,aishï whk bj;a jk ksid;a mi wdï,sl fõ' f;;a l,dmfha yd je,s mfia fuh

blaukska isÿ fõ'  úh<s l,dmfha fuka mi iajdrlaIl kï fyda  Ca++ nyq, kï fuys §

.eg¨ldÍ ;;a;ajhla we;s fkdlrhss'  wefudakshï i,afmaÜ u.ska mig i,am¾ o ,nd fohs'

kuq;a fuu i,af*ag TlaisyrKh ù yhsv%cka i,a*hsâ iEfok ksid úI iys; fõ'  hlv

wvq miaj, úfYaIfhka fuh isÿ fõ'

fidaähï khsfÜ%Ü $khsfÜ%Ü T*a fidavd  (NaNO
3
)

16%  la khsg%cka ,nd fok fmdfydr j¾.hls'  iqÿ meye ,jK j¾.hls'  l¾udka;

Yd,dj, § fidaähï yhsfv%dlaihsâ yd khsá%la wï,h m%;sl%shd lsÍfuka ,nd .kS'

c,dl¾Il fmdfydr j¾.hls' ta ksid fmdfydr ñY%Kj,g iqÿiq fkdfõ' úh<s

;ekl .nvd lr ;eìh hq;= h'   fnda. lafIa;%fha ixia:dmkh lsÍfuka miq fhÈh hq;= w;r

isgqùug l,ska fh¥ úg wmf;a hhs'   ;j o  ks;r ks;r mig fh¥ úg mi laIdÍh fõ'  fuys

+Na

^fidaähï whk& we;s ksid È.g u ueá mig fh¥ úg mdxY+ jHqyh úkdY ùu ksid

lDIsld¾ñl lghq;=j,g ndOd we;s fõ'

le,aishï ihkuhsâ (CaCN)

35%  la muK khsg%cka wvx.= h'  fuu fmdfydr c,dl¾Il fkdjk ksid fmdfydr

ñY%Kj,g iqÿiq h' fmdfydr fh¥ ú.i mfia úI .;shla we;s jk ksid;a" khsfÜ%Ü whk

f,i TlaislrKh ùug i;s ;=kla .; jk ksid;a le,aishï ihkuhsâ fhÈh hq;af;a îc

isgq ùug Èk 8 - 10 lg m%:u h' le,aishï wvx.= ksid ks;r ks;r fh¥ úg mi laIdÍh fõ'

le,aishï khsfÜ%Ü

wvx.= khsg%cka m%;sY;h 15] ls'   wêl f,i c,dl¾Il h'  tu ksid ;ks j fhoSu

yer fmdfydr ñY%K iEoSug iqÿiq ke;' yß;d.dr ;=< fhdok khsg%cka fmdfydrla f,i

m%fhdackj;a fõ'  M, w.%ia:h l=Kq ùu id¾:l j u¾okh lrhs'  wdï,sl;dj we;s

fkdlrk fmdfydrls'

fmdgEishï khsfÜ%Ü

+ 2 NH
4

+

Ca++ NH
4

+

+ Ca++

NH
4

+

+  O
2 2 NO-

3

 +3H
2
O

H+

H+

NaOH   +    HNO
3

NaNO
3
+  H

2
O
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khsg%cka m%;sY;h 13]ls'  yß;d.dr ;=< Ndú; jk fmdfydrla jYfhka m%fhdackj;a

h'  wêl j fh¥ úg j,a me<Eá kdYlhla f,i l%shd lrhs' fh¥ ú.i mi uq,a¨ lr mig

hg l< hq;= h'  ke;a kï jdIamslrKh úh yels h'

fmdiamria wvx.= fmdfydr j¾.

iska.,a iqm¾ fmdiafmaÜ (SSP)

fuys P
2
O

5 
16 - 22% muK m%udKhla we;'  w`M ÿUqre meye;s leg j¾.hls' th c,fha

90]la muK ødjH h' wdï,sl mig iqÿiq w;r iEu fnda.hlg u mdfya iqÿiq fõ'

;s%;aj iqm¾ fmdiafmaÜ (TSP)

w`M meye;s leg fõ'  40-45%  la muK fmdiamria fmkafgdlaihsâ ^P
2
O

5
& wvx.= h'

c,fha ødjH P
 
nyq, neúka ish¨ u fnda. i`oyd ks¾foaYs; h' fuu fmdfydr wmøjHhla

f,i we;s leâñhï m%udKh 0'0005] g wvq úh hq;= h'

frdla fmdiafmaÜ (RP)

fuys fmdiamria fmkafgdlaihsâ  27 - 30%  la muK wvx.= h' ksêj,ska ,nd .kakd

frdla fmdiafmaÜj, ixhq;sh" tajd ,nd .kakd ia:dkh wkqj fjkia fõ' fïjd c,fha

b;du;a wødjH h' kuq;a l=vq lr isyska isÿre iys; fmfkarhlska y,d mig ñY% lsÍfuka

ødjHjk m%udKh jeä jk nj fidhd f.k we;' fïjd wdï,sl f;;ukh we;s mia i|yd

ldnksl øjH iu. ñY% lr fh§ug iqÿiq nj oelafõ' flá ld,Sk fnda.j,g jvd f;a" rn¾"

fmd,a jeks È.= ld,Sk fnda.j,g frdla fmdiafmaÜ fh§u jvd iqÿiq h' fuhg fya;=j kï

§¾> ld,hla ;=< fnda.h tu lafIa;%fha j.d lsÍuhs'

wefudakshï fmdiafmaÜ [(NH
4
)

3
PO

4
]

øj wefudakshd fmdiamßla wï,h iu. m%;sl%shd lsÍfuka ksIamdokh lrhs'  fj<|fmdf<a

we;s wefudakshï fmdiafmaÜj, fmdiamria fmkafgdlaihsâ 48% la wvx.= h' fuys 20% la

khsg%cka o wvx.= h'  fkdlvjd fuu fmdfydr Ndú; lsÍfuka mi wdï,sl;ajhg m;a fõ'

tmamdj, wemghsÜ

Y%S ,xldfõ msysá ksêhlska ,nd .kakd w;r P
2
O

5
 wêl m%udKhla we;s ksid idkaø

iqm¾ fmdiafmaÜ ksmoùu i|yd fhdod .; yels h' fl,ska u lafIa;%hg fhdokafka kï

P
2
O

5
 l=vq  lr fhÈh hq;= h'   fuys 40] olajd P

2
O

5
 wvx.= jQj;a weUrE jdKscuh

wemghsÜj, P
2
O

5
 we;af;a 30] muKs'    tfy;a f;dard f.k ydrd .;a by< fY%aKsfha weUrE

wemghsÜj, 38] P
2
O

5
 wvx.= fõ'

fmdgEishï wvx.= fmdfydr

ñhqßfhaÜ T*a fmdgEIa (MOP)/(KCl)

60%  la fmdgEishï Tlaihsâ (K
2
O) we;'  frdai meyehg yqre r;=  fyda iqÿ meye;s

l=vd iaMál fõ'  c,fha iïmQ¾Kfhka osh fõ'  wefußldj" c¾uksh" m%xYh jeks rgj,

we;s ksêj,ska ,nd f.k msßisÿ lr fj<|fmd<g ksl=;a lrhs'  fuu fmdfydr j¾.fha

wmøjHhla f,i we;s fidaähï laf,darhsâ m%udKh ^NaCl& 3'5] g wvq úh hq;= h'

c,dl¾Il fmdfydr j¾.hla ksid úh<s ;ekl .nvd lr ;eìh hq;= h' ,xldfõ

jeämqr u fnda.j,g fhdok fmdgEishï wvx.= fmdfydr j¾.hhs' tfy;a ÿïfld<" ;lald,s

jeks fnda.j,g fh§u iqÿiq fkdfõ' thg fya;=j laf,darhsâ whk iys; ùu h'

i,af*aÜ T*a fmdgEIa  (SOP)/(K
2
SO

4
)
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fuys fmdgEishï Tlaihsâ 50% la wvx.= h'  KCl wys;lr ÿïfld<" ;lald,s" w¾;dm,a

jeks fnda.j,g fh§ug iqÿiq h'  c,fha ødjH h'

fmdgEishï khsfÜ%Ü (KNO
3
)

fuys fmdgEishï Tlaihsâ 28% la we;'  ñ, wêl ksid Ndú;h wvq h'

ue.akSishï wvx.= fmdfydr

fvd,uhsÜ

12] la Mg wvx.= h'  c,fha wødjH h'  jvd iqÿiq jkafka nyq jd¾Isl fnda. i|yd h'

ue.akSishï i,af*aÜ

² lSirhsÜ  (Mg SO
4
 H

2
O) - Mg 18] la we;'  w¾O jYfhka c,fha ødjH h'

² tmaiïfida,aÜ  (Mg SO
4
 7H

2
O) - 10] la  mg we;'  c,fha ødjH h'

j.+j 4'5( le,aishï wvx.= fmdfydr j¾.

j.+j 4'6 ( laIqø fmdaIl wvx.= fmdfydr j¾.laIqø fmdaIl wvx.= fmdfydr j¾.laIqø fmdaIl wvx.= fmdfydr j¾.laIqø fmdaIl wvx.= fmdfydr j¾.laIqø fmdaIl wvx.= fmdfydr j¾.

  fmdfydr j¾.h   wvx.= le,aishï m%;sY;h

fvd,uhsÜ 22

le,aihsÜ 30

le,aishï i,af*aÜ 22

;s%;aj iqm¾ fmdiafmaÜ 13

le,aishï khsfÜ%Ü 19

ðmaiï 21

le,aishï ldnfkaÜ 30

fmdaIlh fmdfydr j¾.h imhk m%;sY;h

fndafrdaka (B) fnda/laia (Na
2
B

4
O

7
.10H

2
O) 11

fidaähï fgÜrdfndaf¾Ü 14

(Na
2
B

4
O

7
5H

2
O)

;U (Cu) fldm¾ i,af*aÜ (CuSO
4 '

5H
2
O) 25

fldm¾ laf,darhsâ (CuCl
2
) 17

lD;s%u lSf,ag (Cu EDTA) 9

hlv (Fe) f*ria i,af*aÜ (FeSO
4
) 20

hlv lSf,aÜ (Fe EDTA) 7

ueka.kSia (Mn) ueka.kSia i,af*aÜ (Mn SO
4
) 23-28

lD;s%u lSf,ag (Mn EDTA) 5-12

fud,síäkï (Mo) wefudakshï fud,sâfâÜ 54

fidaähï fud,sífâÜ 39

iskala (Zn) iskala i,af*aÜ  (Zn SO
4
 . H

2
O) 36

iskala lSf,ag (Zn EDTA) 6-14

iskala i,af*aÜ (Zn SO
4
 . 7H

2
O) 23

.
.
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fmdfydrj, fmdaIl m%;sY;h .Kkh  lsÍu

hQßhdj, we;s khsg%cka m%udKh .Kkh lsrSu

hQßhdj, ridhksl iQ;%h CO (NH
2
)

2

tys we;s uQ,øjHj, mrudKql Ndr my; mßÈ fõ'

( N = 14, H = 1, C = 12, O = 16)

ta ksid hQßhdj, wKql Ndrh = (14 x 2) + 2 + 12 + 16  =    60

hQßhd wKqjl we;s khsg%cka m%udKh = 14 x 2  =  28

hQßhdj, we;s khsg%cka m%;sYh =    =    46'6%

vhs wefudakshï fmdiafmaÜ (NH
4
)

2
HPO

4 
j, we;s  m%udKh .Kkh lsÍu

vhs wefudakshï fmdiafmaÜj, ridhksl iQ;%h 

=

  (NH
4
)

2
HPO

4

tys we;s uQ,øjHj, mrudKql Ndr     N = 14, H = 1, P = 31, O = 16

j, wKql Ndrh =  (14x4)+2+1+31+(16x4)   =   132

fuys we;s m%udKh =   31

vhs wefudakshï fmdiafmaÜj, we;s fmdiamria m%;sY;h 

   =   23.5%

    fmdiafmaÜ fmdfydrj, idkaøKh olajk iïu; wdldrh  m%;sY;hhs'

i|yd P folla iïnkaO fõ'

ta ksid  vhs wefudakshï fmdiafmaÜj, we;s m%udKh    

   

ta ksid vhs wefudakshï fmdiafmaÜj, we;s  m%;sY;h        =   53.8%

wñY% fmdfydr fyj;a iDcq fmdfydr Ndú;fha jdis

1' Ydlfha wjYH;dj wkqj muKla fmdfydr fhÈh yels ksid wmf;a hdu wvq h'

2' fmdfydr nd, lsÍfï wjodku wvq h'

3' ks¾foaYs; whqßka fmdfydr fhdok úg mfiys fmdaIl wiu;=,s;;djla we;s

ùfï wjodku wvq h'

4' iDcq fmdfydr fh§fï úhou" ñY% fmdfydr Ndú; lsÍfï §g jvd wvq h'

Wod( ù j.dj i|yd fhdok ù ñY%Kfha fuá%la fgdka tll ñ, 2010 § re'

18"200'00 ls' fuu ñY%Kh fjkqjg iDcq fmdfydr fuá%la fgdka 1la ilia lr

.ekSug jeh jkafka re' 16"846'70 ls' fï u.ska wvq jk úhou re' 1353'30 ls'

5' mi mÍlaId lr fmdfydr fh§fï § mfiys iy fnda.fha wjYH;dj wkqj

fmdfydr fh§u wñY% fmdfydr u.ska myiqfjka l< yels h'
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iDcq fmdfydr Ndú;fha § f.dúhdg isÿ úh yels .eg¨ yd úi÷ï

1' iDcq fmdfydr iq`M m%udKj,ska ñ, § .ekSu wmyiq ùu

mqoa.,sl fj<|ie,aj, fïjd lsrd §u wmyiq ksid;a" ;ukag tfia úl=Kk úg

wu;r ,dNhla fkd,eîu ksid;a" mqoa.,sl fj<|ie,aj,ska ñ,§ .ekSfï §

fuu .eg¨j we;s fõ' kuq;a f.dú ck flakaøj,ska iDcq fmdfydr ñ, § .;

yels h'

2' f.dùkag mi mrSlaId lr wjYH fmdfydr j¾.h yd m%udKh ;SrKh l< fkdyels ùu

fï i|yd lDIsl¾u fomd¾;fïka;=fõ mi mÍlaId lsÍfï jev igyk hgf;a

;u bvfï we;s miaj, fmdaIl m%udKh mÍlaId lr fhÈh hq;= fmdfydr

m%udKh ms<sn| ks¾foaY ,nd .ekSug o f.dúhdg yels fõ' tfia jqj o mia

mÍlaId lr ks¾foaY lsÍfï fiajdj ,nd Èh yels ia:dk m%udKh iSudiys;

neúka f.dùkag ;u mia idïm, tu ia:dkj,g /f.k hdu wmyiq úh yels

h'

3' iDcq fmdfydr fjk fjk u f.k lafIa;%hg fh§fï § jeämqr Y%uhla jeh ùu

wksis fmdfydr Ndú;fha .eg,q

mfia idrj;a nj /l .ekSug ridhksl fmdfydr ta ta fnda.hg ks¾foaY lr we;s

m%udKh ks¾foaYs; wjia:dfõ fhoSu jeo.;a fõ'  ks¾foaYs; m%udKh fkd;ld wêl

m%udKfhka fmdfydr fhoSu ksid mfia wkjYH mßos fmdaIH mod¾: tl;= ùu isÿ fõ'  tu

;;a;ajh ksid úúO .eg,q we;s fõ'

• mfia wys;lr ridhksl m%;sl%shd isÿ fõ'

mfia m%;sls%hd ;;a;ajh fjkia ùfuka wdï,sl ùu wo fndfyda j.djkays olakg

,efí'   fuf,i mi wdï,sl ùu ksid úúO fmdaIH mod¾: ksis mßos fnda.j,g Wrd .;

fkdyels fõ'  tfia u wêl wdï,slnj ksid iuyr fmdaIH mod¾:j, ødjH;dj jeä ù úI

;;a;ajhla olajd j¾Okh úh yels h'

mila wdï,sl ùu ksid we;s úh yels wys;lr n,mEï ms<sn`o 3'6  ksmqK;d uÜgfuys

idlÉPd lr we;'

• mdxY+ cSù l%shd wvmK fõ'

ridhksl øjH mig fh§u u.ska mfia laIqø Ôùka iy ys;lr uyd Ôùka úkdY fõ'

mfia uDf;dam Ôù laIqø Ôùka úkdY jk ksid ldnksl øjH Ô¾Kh ùu wvmK fõ'  tfia

u ys;lr mdxY= jHqyhla iE§u i|yd mdxY= Ôùka olajk odhl;ajh wvq fõ'

• jeämqr khsg%cka wvx.= fmdfydr Ndú;fhka rks, fnda.j, khsg%cka ;sr lsÍu wvq fõ'

• idfmalaI j wêl uqo,la jeh fõ'

fojk f,dal hqoaOfhka miq ridhksl fmdfydr" fnda. j.dj i`oyd fhoùu jeä úh'

ridhksl fmdfydr ksIamdokh i|yd tu ld,fha oS wjYH wuqøjH yd n, Yla;sh b;d wvq

uqo,lg ,nd .ekSug yels úh'  kuq;a oYl ;=kla y;rla blau hdfï oS tu wuqøjHj, yd

n, Yla;Skays ñ, fo.=K f;.=K úh'  tu ksid f.dùkag lDIs ridhksl fmdfydr i`oyd

jeä ñ,la f.ùug isÿ úh'

f.dùyq iuyr wjia:dj,§ jeä wiajekakla ;ld jeämqr ridhksl fmdfydr Ndú;

lr;s'  tys § ks¾foaYs; m%udKhg jvd jeämqr fmdfydr m%udKhla Ndú; lrk ksid o wêl

uqo,la jeh fõ'

• m<sfndaO i|yd .%dySh;dj jeä fõ'
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Ydlj,g khsg%cka fmdfydr jeämqr fh¥ úg m;% udxi, ù Ydl frda. yd lDóka

i|yd  tu Ydlj, .%dySh;dj jeä fõ'

• mi yd c, ud¾. ¥IKh fõ'

wksis f,i fmdfydr Ndú;fhka iqfmdaIKh ùu ksid c,dYj, c,c me<Eá .ykh

wêl ùfuka c,c Ôùkag wys;lr n,mEï we;s ùu o c, ud¾. wjysr ùu o isÿ fõ'  tfiau

jeämqr khsg%cka fmdfydr Ndú;h ksid N+ .; c,h ¥IKh ùfuka ks,a orejka we;s jk

nj fidhd f.k we;s w;r  È.ska È.g u  ridhksl fmdfydr Ndú; lsÍu ksid 'Sick Soils'

we;s fõ'

wêl fmdfydr Ndú;h ksid N+ .; c,h yd iuyr c, m%Nj  ^Wod( jeõ" fmdl=Kq&

wdÈfha fmdfydr tl;= fõ' ta ksid ñksidg mdkSh c,h f,i tajd Ndú; l< fkdyels

w;r iuyr wjia:dj, § c, iïmdokhg iqÿiq fkdfõ'

l,amsáfha ngysr os. fjr< Tiafia je,s mfiys j.d lrk fnda. i`oyd wksis f,i

ridhksl fmdfydr Ndú; lsÍu ksid c, iïmdokh i`oyd <sxj,ska ,nd .kakd c,fha

wêl ,jK m%udKhka tl;= ù we;s nj jd¾;d fõ'

iQlaIu f,i j.djka isÿ jk m%foaYj, jd¾Isl j N+ c,fha by< hk laf,darhsâ iy

khsg%cka  idkaøKhka ms<sfj<ska 5 iy 2mg /l  nj weia;fïka;= lr we;'  fuh fylaghdrhlska

jd¾Isl j khsfÜ%g  60 -120kg  w;r m%udKhla laIrKh ùfuka isÿ jk wmf;a hdug iu

l< yels h'  fujeks ls%hd ksid N+ c,fha isÿ jk .=Kd;aul ydksh iy fmdaIl ydksh

n,dfmdfrd;a;= fkdjk ;rï by< uÜgulska we;'

fmdfydr ñY% lsÍu l=vd mßudK kï" f.dùkag ish ksfjiaj, oS u l< yels w;r uyd

mßudK j l¾udka;Yd,dj, oS jvd ld¾hlaIu j yd id¾:l j  l< yels h' f.dùkag jvd;a

myiq l%uh jkafka ñY% lrk ,o fmdfydr j¾. ñ, oS .ekSuhs'

iu;=,s; Ydl fmdaIKh

fnda.hg wjYH lrk fmdaIl yd mig iemhsh yels fmdaIl m%udKh w;r iunr;djla

;nd .ekSu ;=,s; fmdfydr Ndú;fha moku fõ'

;=,s; fmdaIK ixl,amh u.ska w;HjYH uQ,øjHj, ksjeros wkqmd; ;yjqre lrhs'

Ydlj, Ôjk pl%h kshñ; ld, mrdi ;=< oS khsg%cka" fmdiamria iy fmdgEishï muKla

md,kh lsÍfuka <`.d lr .; fkdyels w;r ta i`oyd oaú;Shsl yd laIqø uQ,øjHj,

l<ukdlrKh w;HjYH fõ'

m%Yia; wiajekakla iu. ;sridr f.dú;ekla mj;ajd .kq msKsi ksjeros wjia:dfõ

oS m%udKj;a jQo ;=,s; jQo Ydl fmdaIl mig fhosh hq;= h'

;=,s; fmdfydr Ndú;fhka"

² fmdfydr Ndú; ld¾hlaIu;dj jeä fõ'

² fnda. wiajekak yd tajdfha .=Kd;aulNdjh jeä fõ'

² fnda. wjfYaIj, fmdaIl w.h jeä fõ'  tajd fmdfydr f,i Ndú; l< yels

h'

² mfiys wjfYaI jQ fmdaIl m%udKh by< fkdhhs'  tfia u fmdaIl w;r úh

yels m%;súfrdaë ls%hdjka wju fõ'

² m<sfndaO kdYl wjYH;d wvq fõ' tfyhska fi!LHdrlaIs; wdydr ksmo fõ'

² wmf;a hk fmdfydr ksid isÿ úh yels wys;lr n,mEï wvq fõ'

   4'5   iDcq fmdfydr Ndú;fhka fmdfydr ñY%K ieliSu

fmdfydr ñY%K
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4'4 ksmqK;d uÜgfuys úia;r lrk ,o  ridhksl fmdfydr j¾. úúO fnda.hkag

wjYH fmdaIl iemhSug fhdod .efka'  fuf,i tla iDcq fmdfydrla fh¥ úg fmdaIl w;r

we;s wka;¾ in`o;dj ksid iuyr fmdaIlhkaf.a wjfYdaIKh wvq ù Ydlfha W!k;d

,laIK we;s ùug bv ;sfí' fï ksid Ydlj,g" tla fmdaIlhlg jvd jeä .Kkla tl

jr fhoSug fmdfydr ñY%K ksmoùu jeo.;a fõ' Ydl fmdaIl lsysmhla tlg ñY% lr idod

.kakd ,o ñY%K fmdfydr ñY%K fõ'

fmdfydr ñY%K o wdldr folls'

1' iïmQ¾K fmdfydr ñY%K

fnda.j,g iemhsh hq;= w;HjYH fmdaIH mod¾: ;=kla jk khsg%cka" fmdiamria yd

fmdgEishï  (N, P yd K) hk ;=k u wvx.= jkfia ilia lr we;s ñY%K iïmQ¾K

fmdfydr ñY%K fyj;a mQ¾K fmdfydr ñY%K f,i y÷kajkq ,efí'

Wod# ù j.dfõ § fhdok uQ,sl fmdfydr ñY%Kh jk 'V' ñY%Kh fyj;a uv fmdfydr

iy fmd,a j.dfõ § fhdok uQ,sl yd u;=msg fmdfydr ñY%K jk CRI ñY%K

rn¾ j.dfõ § fhdod.kakd RRIC+Mg ñY%K ̂ fuys N, P yd  K g wu;r j Mg

wvx.= fmdfydr lao ñY% lr we;'

2' wiïmQ¾K fmdfydr ñY%K

N, P  iy K hk fmdaIH mod¾: ;=fkka folla muKla wvx.= lrñka ilia lr we;s

fmdfydr ñY%K wiïmQ¾K fmdfydr ñY%K kï fõ'

Wod( ù j.dfõ § fhdok  u;=msg fmdfydr ñY%Khla jk TDM ñY%Kh fyj;a nKaä

fmdfydr  ^fuys N yd K  muKla wvx.= h'&

fmdfydr ñY%K ilia lsÍfï oS ie,ls,a,g .; hq;= lreKq

1' fnda.j,g wjYH fmdaIH mod¾: m%udKh

fuh fnda. j¾.h" m%fNaoh iy tys j¾Ok wjêh wkqj fjkia fõ' úúO m¾fhaIKj,

m%;sM, wkqj fuh ;SrKh jk w;r úúO m%foaYj, mfiys fmdaIl iq,N;dj wkqj

o fhÈh hq;= fmdaIl  m%udKh ;SrKh fõ' fuys §  tall lafIa;%M,hlg" fnda.hlg

fhÈh hq;= fmdfydr m%udKh ms<sn|j o wjOdkh fhduq l< hq;= h'

2' ñY%K i|yd fhdod .; hq;= fmdfydr j¾.

fmdfydr j¾. ñY% l< miq tajd w;r wka;¾ l%shd u.ska fmdaIl ydks isÿ fkdjk mßÈ

fmdfydr f;dard .; hq;=h'

3' f;dard .kakd iDcq fmdfydrj, wvx.= fmdaIH mod¾: m%;sY;h

fuh tu fmdfydrj, ridhksl ixhq;sh weiqfrka .Kkh lr .; yels fõ'

WodyrK# hQßhdj, N m%;sY;h 46%

  ;%s;aj iqm¾ fmdiafmaÜj, P
2
O

5 
m%;sY;h 45%

  ñhqßfhÜ T*a fmdgEIaj, fmdgEishï Tlaihsâ ^K
2
O&  m%;sY;h 60%

fmdfydr ñY%Kj, fmdaIl wkqmd;h iy fmdfydr fYa%Ksh

hï fmdfydr ñY%Khl wvx.= úh hq;= fmdaIH mod¾:j, wkqmd;h fmdaIl wkqmd;h

kï fõ'

Wod ( 

x

 kï fmdfydr ñY%Kfhys N, P
2
O

5
 yd K

2
O wkqmd;h 4 : 2 : 1 ls'

hï fmdfydr ñY%Khl wvx.= jk fmdaIH mod¾:j, m%;sY;h nr wkqj ms<sfj,ska

oela jQ úg th" tu fmdfydr ñY%Kfhys " fmdfydr fY%aKsh"  fõ'  fmdfydr fY%aKsh

oelaùfï §" .Kkh lsÍfuka ,efnk oYu ixLHd ie,ls,a,g fkdf.k mQ¾K ixLHd

muKla fhdod .efka'  WodyrK f,i by; 4 : 2 : 1 fmdfydr wkqmd;h iys; fmdfydr



173

ñY%Kfha fmdfydr fY%aKsh 27 - 13 - 6 fõ'  fuhska woyia jkafka tu ñY%Kfhys nfrka

N - 27% la o P
2
O

5
 - 13% o" K

2
O - 6% la o wvx.= nj h'

fmdfydr ñY%K ilia lsÍu

úúO fnda.j, úúO fmdaIl wjYH;d msßuefik mßÈ lDIsl¾u fomd¾;fïka;=j

úiska ta ta fnda.j,g fhda.H fmdfydr wkqmd; fyda fmdfydr fY%aKs ks¾foaY lr we;' fï

ms<sn| oekqj;a ùu fmdfydr ñY%K ksmojkakka yg fuka u f.dùka yg o jeo.;a fõ'

fmdfydr ñY%Kh ilia lrk l%uh

fmdfydr ñY%K wdldr 2 lg ilia l< yels h'

i. wjYH fmdfydr fY%aKshg wkqj ñY% l< hq;= fmdfydr m%udKh .Kkh lr wjYH

fmdfydfrys uq¿ ialkaOh iïmQ¾K lsÍu i|yd mQrl øjHhla tl;= lsÍu'

   ^WodyrKh 1)

mQrl øjH f,i je,s" .,a l=vq" ueá" flT,ska wd§ wl%sh øjH fhdod .efka'

ii. wjYH fmdaIl wkqmd;hg wkqj ñY% l< hq;= ta ta fmdfydr m%udKh .Kkh lr tu

m%udK tlg ñY% lsÍu' (WodyrKh 2&

fmdfydr ñY%K ilia lsÍug wod< .Kkh lsÍï

WodyrKh 1

wefudakshï khsfÜ%Ü (N - 34%) yd ;%s;aj iqm¾ fmdiafmaÜ ^TSP& ^P
2
O

5
-45%&ñY% lr

idod we;s 15 - 10 - 5 jk fmdfydr fY%aKsfha  ñY%K lsf,da.%Eï 1000 l ;sfnk

wefudakshï khsfÜ%Ü yd  TSP ialkaOh .Kkh lrkak' ñY%Khg fhdod we;s mQrl

øjHfha ialkaOh o fidhkak'

úi÷u

by; fmdfydr fY%aKshg wkqj ñY%K lsf,da .a?ï 100 l N lsf,da.a?ï 15 la o P
2
O

5

lsf,da.a?ï 10 la o we;'

ñY%K lsf,da.a?ï 1000 l we;s  ialkaOh  =  = 150 kg

  lsf,da.a?ï 34 la wvx.= jk wefudakshï khsfÜ%Ü ialkaOh  = 100 kg

    lsf,da.a?ï 150 la wvx.= jk wefudakshï khsfÜ%Ü ialkaOh = 

  = 441.18 kg

ñY%K lsf,da.a?ï 1000 l wvx.= P
2
O

5 
ialkaOh   =  100 kg

P
2
O

5 
lsf,da.a?ï 45 la wvx.= jk TSP ialkaOh   = 

  =  100 kg

    lsf,da.a?ï 100 la wvx.= jk TSP  ialkaOh   = 

  =  222'22 kg

 fï wkqj fuu ñY%Kfhys wefudakshï khsfÜ%Ü lsf,da.a?ï 441'18 la o TSP lsf,da.a?ï

222'22 la o wvx.= fõ'

fmdfydr j¾. foflys muKlauq¿ ialkaOh = 441.18 + 222.2  = 663.40 kg

mQrlfha ialkaOh    =  ñY%Kfha uq¿ ialkaOh - fmdfydrj, muKla ialkaOh
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      = 1000 - 663.40 kg

      = 336.5   d 337 kg

WodyrKh 2(

N, P
2
O

5
 yd K

2
O wkqmd;h 4(2(1 la jk fmdfydr ñY%Khlska lsf,da.a?ï 100 la ilia

lsÍug wjYH j we;' hQßhd(N - 46%)  ;s%;aj iqm¾ fmdiafmaÜ TSP (P
2
O

5
-45%)  iy

fmdgEishï laf,darhs ^KCl), ^K
2
O - 60%& imhd we;akï by; ñY%Kh ilia lsÍu

i|yd tla tla fmdfydrj,ska wjYH lsf,da.a?ï .Kk fidhkak' ilia lrk ,o

ñY%Kfhys fmdfydr fY%aKsh o .Kkh lrkak'

.Kkh lsÍu

§ we;s wkqmd;fhka meyeÈ,s jkafka ñY%Kfhys iEu N lsf,da.a?ï 4 lg u P
2
O

5

lsf,da.a?ï 2 la o K
2
O lsf,da.a?uhla o wvx.= úh hq;= njhs' fuu m%udK ,nd .ekSu

i|yd Ndú; l< hq;= iDcq fmdfydr m%udK .Kkh lruq'

    N 46kg la ,nd .ekSug fhÈh hq;= hQßhd m%udKh   =    100 kg

N   4kg la  ,nd .ekSug fhÈh hq;= hQßhd m%udKh    =     =  8.696 kg

    P
2
O

5
  45kg  la ,nd .ekSug fhÈh hq;= TSP m%udKh =   100 kg

P
2
O

5
 2kg  la ,nd .ekSug fhosh hq;= TSP m%udKh     =    =  4.444 kg

    K
2
O 60kg  la ,nd .ekSug fhÈh hq;= KCl  m%udKh  = 100 kg

 K
2
O 1kg la ,nd .ekSug fhÈh hq;=  KCl  m%udKh   =    = 1.667kg

ó <`.g  4 kg la o  K
2
O 2 kg la o K

2
O1kg  la o ,nd §ug ñY% l< hq;= fmdfydr

j¾. ;=fkys uq¿ ialkaOh fidhuq'

uq¿ ialkaOh   =    8.696 hQßhd  +  4.441  TSP +  1.667 KCl    =   14'807 

,efnk ñY%Kfha uq`M ialkaOh 14'807kg   ls'  100kg  l ñY%Khla iE§ug wjYH

fmdfydr j¾.j, ialkaOhka .Kkh lruq'

ñY%K 14'807kg  la ,nd .ekSug fhÈh hq;= hQßhd ialkaOh   =     8.696 kg

100 kg l ñY%Khg wjYH hQßhd m%udKh   =    

  =     58.715 kg

ñY%K  14'807kg  la ,nd .ekSug fhÈh hq;= TSP ialkaOh   =    4.444 kg

ñY%K 100 kg  la ,nd .ekSug fhÈh hq;= TSP  ialkaOh   =    

  =     30.013 kg

ñY%Kh 14'807 kg la ,nd .ekSug fhÈh hq;= KCl   ialkaOh =     1.667 kg
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ñY%Kh 100 kg la ,nd .ekSug fhÈh hq;= KCl  ialkaOh   =    

   =    11.256 kg

fï wkqj 4(2(1 wkqmd;h we;s fmdfydr ñY%Khlska  100 kg la ilia lsÍu i|yd hQßhd

58'715kg la o" TSP  30'613kg la o KCl  11'256kg la o ñY% l< hq;= fõ'

fuu m%udK ñY% l< úg wdikak jYfhka 100kg l ñY%Khla ,efí'

(58.715+30.013+11.256)kg = 99.997kg   d 100  kg

fmdfydr ñY%Kfha fY%aKsh .Kkh lsÍu

   hQßhd lsf,da .a?ï 100 l we;s N  m%udKh =    46 kg

 hQßhd lsf,da .a?ï  58.715 l we;s N  m%udKh =    

=    27.00 kg

    TSP lsf,da .a?ï 100 l we;s m%udKh =    45kg

    TSP lsf,da .a?ï 30'013 l we;s m%udKh =    

=    13.5 kg

    KCl lsf,da .a?ï 100 l we;s  m%udKh =   60 kg

    KCl lsf,da .a?ï 11'256 we;s  m%udKh =   

=    6.75 kg

oYu ixLHdj bj;a lr mQ¾K ixLHd muKla fmdfydr fY%aKs i|yd fhdod .efka'  tys

ixLHd lsis úfgl by<g jghkq fkd,efí'

ta wkqj fuu fmdfydfrys fY%aKsh jkqfha  27 - 13 - 6 fõ'

ñY%K i|yd iqÿiq fmdfydr j¾. f;aÍu

iuyr fmdfydr j¾. ñY% lsÍfï § my; i|yka wys;lr ;;a;aj we;s jk nj fidhd

f.k we;'

1' c,dl¾Il fmdfydr ksid ñY%Kh Èh ùu

2' fmdfydrj, we;s khsg%cka wefudakshd jdhqj f,i msg ùu

3' iuyr fmdaIl fnda.j,g wjfYdaIKh l< fkdyels mßÈ ;sr ùu

tneúka fmdfydr j¾. ñY% lsÍfï § ydksh wju lr .ekSug ie,ls,su;a úh hq;= h'

fï i|yd .Sykaf.a fmdfydr igyk Wmfhda.S lr .; yels fõ'

fmdfydr ñY% lsÍu ms<sn| .Sykaf.a igyk

fuys yria brs we|s ;Srej,ska iïnkaO tajd lsis úfgl;a ñY% fkdl< hq;= h'  r;=

;Srej,ska iïnkaO tajd Ndú;hg .ekSug fudfyd;lg fmr ñY% l< hq;= h' isyska ir,

f¾Ldj,ska iïnkaO tajd ´kEu wjia:djl oS ñY% l< yels h'
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1' iqm¾ fmdiafmaÜ

2' yqkq

3' Ndiañl fndr ^fmdiamria fmdfydrls&

4' wefudakshï i,af*aÜ 5'  i;a;aj fmdfydr yd .ajdfkda

6' fmdgEishï ,jK 7'  flaksÜ ̂ fmdgEishï fmdfydr&

8' fidaähï khsfÜ%Ü

    4'6  ldnksl fmdfydr

ldnksl fmdfydr hkq Ydl fyda i;aj fldgia wdY%s; j ckkh ù"  Ô¾Kh fyda

úfhdackh ùfuka miq  Ydl j¾Okh i|yd mig fmdaIl imhk øjH fõ' f.dúfmd< yd

uq`M;ekaf.h wdY%s; j bj; ouk yd b;sß jk ldnksl øjH fuys § nyq, j Ndú; jk

neúka ldnksl fmdfydr Ndú;h f.dúhdg b;du;a ,dNodhS fõ' ;j o mßirh msßisÿ j

;nd .ekSug o ueis uÿre Wjÿre u`. yerùug o ldnksl fmdfydr Ndú;h jeo.;a fõ'

nyq, j Ndú; lrk ldnksl fmdfydr j¾.
1' fld< fmdfydr 4' ldnksl Èhr fmdfydr

2' f.dúfmd< fmdfydr 5' Ôj fmdfydr ^wefid,a,d&

3' fldïfmdaiaÜ fmdfydr

1' fld< fmdfydr

fnda. j.dfõ § Ydlj,g wjYH fmdaIl ,nd §u i|yd úúO Ydl m;% fhdod .; yels

h'  .a,sßiSähd" bms,a bms,a" lemafmáhd" .ïiQßh" j,a iQßhldka;" trnÿ" ikafyïma jeks

Ydl m;% fï i|yd fhdod .; yels h'

j.=j 4'7 # fld< fmdfydr i`oyd fhdod .; yels Ydl úfYaI

    WoaNso úoHd;aul Ndjh fmdÿ kduh     úh<s nfrys ] f,i

N         P           K C:N

1'  m;% ,nd .kakd Ydl

 Aleurites triloba f;,a lel=K 2'34 0'17 2'65 19

 Azadirachta indica fldfydU 2'38 0'20 1'30 20

 Borassus flabellifera L. f;,a 1'62 0'10 1'07 32

 Cerebera adollam lÿre 2'31 0'10 1'80 22

 Erythring lithosperma trnÿ 4'00 0'29 3'95 14

 Gliricidia maculata .a,sßiSähd 4'15 0'27 3'00 12

 Tamarindus indica ishU,d 1'59 0'19 1'19 27

2'l`o yd m;% fhdod .kakd Ydl

Calotropis gigantea (L) Ait.f jrd 3'86 0'30 3'45 11

Cassia occidentalis meKs f;dar 4'91 0'20 1'87 12

Croton lacciferus lemafmáhd 3'50 0'30 2'15 15

Tephrosia purpurea ms, 3'73 0'28 1'78 11

Thespesia populnea iQßh 3'43 0'25 3'30 14

Tithonia diversifolia j,a iQßhldka; 3'84 0'29 5'90 14

fld< fmdfydr lafIa;%hg fh§u wdldr follg isÿ l< yels h'

1' j.d ìfuys jjd mig hg lsÍu'

2' msg;ska lmd f.kú;a mig oeóu'

j.d ìfuys jjd mig hg lsÍu

rEmh 4'5 # fmdfydr ñY%

lsÍu ms<sn| .Sykaf.a igyk
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fuys § ikafyïma" osh ishU,d jeks Ydl mfiys jjd Ydlj, 50%  la muK u,a

msfmk úg lafIa;%h iS iEu isÿ lr Ydl fldgia mig hg lrhs' tu Ydl fldgia Èrdm;a

ù Ydlj,g wjYH fmdaIl ,efí' fuys § by< u khsg%cka m%udKhla we;s lõms" uqxweg

jeks fnda. jdrhla folla wiajkq fk<d iS iEu u.ska mig hg lsÍu o isÿ lrhs'

msg;ska lmd f.kú;a mig hg lsÍu

fuys § .a,sßisähd" bms,a bms,a" lemafmáhd jeks Ydlj, m;% yd <má l`oka lmd

f.kú;a j.d ìfuys mig hg lsÍu l< yels h'

lafIa;%hg wuq fld< fmdfydr fhdok úg ìï ieliSu wdrïNfha § tajd fh§u l<

hq;= h' fld< j¾. Èrdm;a ùug mfika khsg%cka Wrd .kakd neúka îc fyda me< isgqjk

úg wuq fld<  fmdfydr fh§u t;rï iqÿiq ke;'

fld< fmdfydr i`oyd fndfyda fld< meye;s Ydl øjH Ndú; l< yels w;r

ldnka ( khsg%cka wkqmd;h wvq  rks, iy fldïfmdisfÜ Ydl jvd;a fhda.H h'

2' f.dúfmd< fmdfydr

f.dúfmd< i;=kaf.a u, uq;%d" w;=rKq iu. tu .j ksjdij, mj;sk wdydrhg f.k

b;sß jk ;DK" i;aj wdydr jeks Èrdm;a úh yels fldgia  udihl muK ld,hla

f.dv.id ;nd Èrdm;a jQ úg fmdfydr f,i fhdod .kS'

fuu fmdfydfrys ixhq;sh my; lreKq u; r|d mj;S'

� fhdod .kakd i;a;aj úfYaIh

� i;=kaf.a jhi

� fokq ,nk wdydr j¾.h

� fmdaIl /ia lr ;nk ia:dkh

Èrdm;a jQ f.dúfmd< fmdfydr idrj;a ldnksl fmdfydrla f,i fhdod .; yels h'

i;aj fmdfydr$i;a;aj u,  øjH

l=l=<ka we;s lrk negß l%ufha oS yer wka l%uj, oS u,  øjH fjk fjk u msßisÿ

j tl;= l< fkdyels h'  f.dúfmd< fmdfydrj,g jvd jeäfhka i;a;aj fmdfydrj,

Ydl fmdaIl wvx.= h'

l=l=`M fldgqj, w;=reKqj

w;=rKq j¾. 2 ls'

� fn%dhs,¾ l=l=<kaf.a w;=rKqj

fuu w;=rKq idudkHfhka osk 32-40 lg jrla udre lrhs'

� ì;a;r ouk lsls<shkaf.a w;=rKqj

ì;a;r ouk lsls<shkaf.a w;=rKqfõ l=l=¿ u,my" wdydr øjH" msydgq wdosh idudkHfhka

jirlg jeä ld,hla mqrd tl;= fõ'  tfyhska fïjd uia msKsi we;s lrk l=l=`M

w;=rKqj,g jvd Ydl fmdaIlj,ska fmdfydi;a h'
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j.=j 4'8 # úúO f.dúfmd< fmdfydr j¾.j, wvx.= fmdaIl m%udKhka

f.dúfmd< fmdfydr j¾.h    fmdaIl m%udKh ^Wÿfka nfrka ] f,i&

 N  P  K

ó .j f.du 0'75 0'2 2'0

t< .j f.du 1'83 0'49 1'62

t< .j uq;%d 2'5 0'05 2'12

t`M fmdfydr 1'33 0'30 1'39

W!re fmdfydr 2'82 1'17 1'49

l=l=`M fmdfydr 3'33 1'36 1'80

f.dúfmd< fmdfydr 0'80 0'18 0'61

3' fldïfmdaiaÜ fmdfydr

fldïfmdaiaÜ lsÍu hkq  ldnksl øjH" md,kh l< ;;a;aj hgf;a ñksidf.a ueÈy;a

ùfuka laIqø Ôùka u.ska  w¾O f,i Ô¾Khg ,la lr Ydl j¾Okh i`oyd fmdaIl fyj;a

fldïfmdaiaÜ njg m;a lsÍu h'   fuys § laIqø Ôù l%shdldß;ajhg ys;lr ;;aj ,nd Èh hq;=

w;r" fuys § ksmofjk jdhq j¾. msg j hd fkd§ /l f.k LksÔlrKh l< hq;= h'

tneúka iajdNdúl j fldïfmdaiaÜ fkdiEfok w;r ta i|yd ñksidf.a ueÈy;a ùu w;HjYH

h'  iajNdúlj ldnksl øjH úfhdackfhka yshquia iEfok kuq;a tajd fldïfmdaiaÜ

fkdfõ'

fldïfmdaiaÜ iEoSfï l%shdj,sh ks¾jdhq yd iajdhq hk fohdldrhg u isÿ jk kuq;a

iajdhq ;;aj hgf;a blaukska isÿ jk w;r ÿ¾.kaOh wvq h' ks¾jdhq ;;a;aj hgf;a úI

ldnksl wï, yd t;s,Ska jeks ixfhda. iE§ug bv we;s neúka iajdhq ;;a;aj hgf;a

fldïfmdaiaÜ iE§u jvd;a iqÿiq h'

iajdhq l%uh hgf;a fldïfmdaiaÜ iE§fï úúO l%u

•   f.dv l%uh

•   j< l%uh

•   wê WIaK;aj l%uh

•   ner,a l%uh

•   l+vd l%uh ^fldgq l%uh&

f.dv l%uh

fldïfmdaiaÜ úYd, m%udKhla ,nd .ekSug fhdod .kakd

l%uhls'

j< l%uh

f.dv l%ufha wdldrhg u j<la ;=< ia;r jYfhka ldnksl

øjH ;ekam;a lrkq ,efí'

wê ;dm fldïfmdaiaÜ lsÍu

ldnksl wjfYaI ñY%Khl

blauka Ô¾Khla  i`oyd ldnka wêl msÿre" ,S l=vq jeks

øjH fldgia follg khsg%cka wêl øjH jk rks,"

i;aj jiqre wdosh fldgia tlla jk fia ñY% lrkq ,efí'

Ydl m;% jeks foa l=vd fldgiaj,g lmd f.dv iu.a ñY%

flf¾'

rEmh 4'6# f.dv l%uh

rEmh 4'7#  j< l%uh

rEmh 4'8#  wê ;dm fldïfmdaiaÜ

lsÍu
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fuu ñY%Kh i;s folla f.dv lr ;nkq ,efí'  y;r jk" i;a

jk yd oi jk oskfha oS fuu f.dv fmr<Su l< hq;= h'  wdrïNfha oS

iy fmr,Su lrkq ,nk iEu wjia:djl oSu m%udKj;a ;rï c,h tl;

=l< hq;= h'  f.dv .eiSfï osk isg i;s follg miqj fldïfmdaiaÜ

Ndú;hg .ekSug iqÿiq ;;a;ajfha we;'

ner,a l%uh

remigyfka oelafjk wdldrfha ner,hl my< isÿre lmd we;'

ldnksl øjH fuu ner,fha by<ska we;=,a lr ,Shlska fyd`oska ;o lrkq

,efí' ueiaika we;=,a ùu je<elaùug ner,fha lg uQählska jikq

,efí'  by<ska øjH tl;= lsÍu ksid ner,h msÍu;a" by<ska my<g lrkq

,nk f;rmqula ksid fldïfmdaiaÜ njg m;a jQ øjH ner,fha my<

újrj,ska msg;g meñKSu;a isÿ fõ'

l+v l%uh

ner,a l%uh fuka u h'  nïnq w;ßka fldïfmdaiaÜ jQ øjH

bj;a l< yels h'

fldïfmdaiaÜ iE§fï l%shdj,sh

fldïfmdaiaÜ  iE§u i|yd iq<`.ska" jeiafika yd ;o ysre

t<sfhka wdrlaIs; fijk iys; ia:dkhla f;dard .; hq;= h'

fldïfmdaiaÜ fmdfydr úYd, mßudjla wjYH jk ksid" m%jdyk

ÿIalr;d je<elaùu i|yd f.dúfmd<g wdikak j fyda f.dúfmd< ;=< u fuu ia:dkh

f;dard .ekSu iqÿiq h'  óg¾ 1'5 - 2 muK m<," iE§ug n,dfmdfrd;a;= jk fldïfmdaiaÜ

m%udKhg iEfyk È.lska hq;a" ìï lvla uek .; hq;= h'  fuys wruqKq jkafka afldïfmdaiaÜ

f.dv fkdmd.d th ñY% lr .ekSug yels ;rï m<,lska hq;a f.dvla idod .ekSu h'

fldïfmdaiaÜ f.dvg hg jk ìï fldgfiys j,a me< bj;a lr u;= msg mi fydÈka nqre,a

l< hq;= h' fldïfmdaiaÜ f.dfvys háka u msysá ;Ügqj mi iu. fyd¢ka iam¾Y ùu i|yd

fufia mi nqre,a lsÍu  w;HjYH h'

úh<s l<dmfha  j¾Idj rys; ld,j, § fldïfmdaiaÜ iE§u j,j,a ;=< l< yels kuq;a

f;;a l,dmhg fldïfmdaiaÜ j<j,a fkd .e<fma' thg fya;=j j< ;=< c,h tl;= ùu h'

tksid f;;a l,dmhg WÑ; jkqfha fldïfmdaiaaÜ f.dv l%uh h'

j< fyda f.dv l%uhg fldïfmdaiaÜ iEoSfï ls%hdj,sh i`oyd my; mshjr wkq.ukh

l< hq;= h'

1' fldïfmdaiaÜ njg m;a lsÍug iqÿiq øjH tl;= lsÍu

´kEu ldnksl øjHhla fldïfmdaiaÜ njg m;a l< yels kuq;a iuyrla tajd t;rï

WÑ; fkdfõ' ̂ Wod ( fmd,a lgq" oej  len,s"  m;a;r wdÈh& fldïfmdaiaÜ lsÍug Ndú; l<

yels øjH lsysmhla my; oela fõ'

msÿre - fmdaIK w.h wvq h'

j,a me< - weg iys; j,a me< iqÿiq fkdfõ'

i;aj jiqre - N  yd  K wêl j we;'

wiajekak fk<d b;sß jQ wjfYaI - fmdaIK .=Kh wvq h'

;DK - N  yd  K uOHia: j we;'

m<,a m;% yd Ydl fldgia - fmdaIK .=Kh by< h'

rks, Ydl fldgia - fmdaIK .=Kh by< h'

u;=msg mia - laIqø Ôù m%Njhla f,i l%shd lrhs'

rEmh 4'10# l+v l%uh
rEmh 4'9#  ne/,a l%uh
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,S l=vq - khsg%cka wvq h'

,S w`M - K  wêl h"  pH w.h md,kh lrhs'

2' ldnksl øjH l=vd len,s njg m;a lsÍu

úYd, m;% iys; w;= len,s" nv bß`.= o`vq wdÈh l=vd len,s njg m;a l< hq;= h' fu

u.ska ñY% lsÍu myiq jk w;r jd;kh ÈhqKq fõ' ;j o laIqø Ôùkag l%shd l< yels mDIaàh

lafIa;%M,h jeä fõ'

3' fldïfmdaiaÜ i|yd wdrïNl ñY%Kh iE§u

fï i|yd mrK fldïfmdaiaÜ iaj,amhla c,fha Èh lr thg wuq f.du" w`M wdosh

tl;= lrkq ,efí' fldïfmdaiaÜ iE§u i|yd wjYH laIqø Ôùka ñY%Khla fuhska ,efí'

fuhg f.du tl;= lsÍfuka khsg%cka tl;= fõ' w`M u.ska pH w.h md,kh fõ'  fldïfmdaiaÜ

iE§ug .kakd øjHj, ldnka$khsg%cka (C/N)  wkqmd;h úúO fõ'  ,S l=vq" nv bß`.= o`vq"

msÿre wdÈfha C/N wkqmd;h jeä w;r Ô¾Khg l,a .; fõ'  i;a;aj jiqre" rks, Ydl

fldgia wdosfha  C/N wkqmd;h wvq h' tu øjHj,g hQßhd iaj,amhla tl;= lsÍfuka laIqø

Ôùkag ys;lr uÜgug C/N wkqmd;h m;a lsÍfuka Ô¾Kh fõ.j;a l< yels h' laIqø

Ôùkag ys;lr C/N  mrdih 4 - 9 jk w;r idudkHfhka u;=msg miaj, C/N w.h 10 - 12

muK fõ'

4' fldïfmdiaÜ f.dv fyda j< weisÍu

ilid .;a øjH fldïfmdaiaÜ jf<ys fyda mi u;=msg ;Ügqfjka ;Ügqj ,sys,a j

wiqrk w;r wdrïNl ñY%Kh tu weiqrE ;Ügq tlsfklla u; fyd¢ka biskq ,efí' ,sys,a

j weisÍfuka jd;kh ÈhqKq fõ' wdrïNl ñY%Kh fh§u lsrs  uqoùug uqyqka tla lsÍu yd

iudk h' wdrïNl ñY%Kh u.ska fldïfmdaiaÜ Ô¾Khg wjYH laIqø Ôùka taldldr j

iemhSu lrkq ,efí' óg wu;r j fldïfmdaiaÜ f.dvg c,h o iemhsh hq;= h' fuf,i

fldïfmdaiaÜ f.dv f;;a j weisÍfuka" tkaihsu l%shdldß;ajh isÿ ù" ldfndayhsâf¾Ü

ødjH ;;ajhg m;a fõ' tu.ska laIqø Ôù l%shdldß;ajh jeä ù fldïfmdaiaÜ f.dfvys

WIaK;ajh by< hhs' túg ffi, mg, ydks ù ffi, hqIh msg;g meñK laIqø Ôù

l%shdldÍ;ajh ;j ;j;a jeä ù WIaK;ajh by< hdu ksid ldnksl øjHj, we;s frda.

ldrlhka yd m<sfndaO úkdY fõ'

5'   fldïfmdiaÜ f.dv wdjrKh lsÍu

fldïfmdiaÜ f.dv weisÍfuka miq th u;= msg mia (top soil) ;Ügqjlska fyda l¿

fmd,s;skhlska jeish hq;= h' fuhska fldïfmdaiaÜ f.dv úh<Su je<fla' tfuka u

fldïfmdaiaÜ Ô¾Kfha § msg jk úúO jdhqka ^Wod ( khsg%cka& fuu mia wdjrKfha we;s

laIqø Ôùka úiska bj;a j hd fkd§ /l f.k LksÔlrKh lrkq ,nhs'

6' fldïfmdiaÜ f.dv ;=<g ßglaa we;=,a lsÍu

fldïfmdaiaÜ f.dv ilid wjidkfha § w. W,a lrk ,o È. ßgla fldïfmdaiaÜ

f.dv ;=<g we;=,a l< hq;= h'  Èk 2 - 3 miq fuu ,Sh bj;g weo laIKsl j w;ska w,a,d

ne,sh hq;= h'  túg ,Sh r;a ù we;a kï fldïfmdaiaÜ Ô¾Kh id¾:l j wdrïN ù we;' Èk

lsysmhlg jrla ne.ska fuf,i mÍlaId lr n,ñka ,Sh fldïfmdaiaÜ f.dfvys úúO

ia:dkj,g we;=`M lsÍfuka fldïfmdaiaÜ f.dfvys wNHka;r ;;ajh mÍlaId lr ne,sh

yels h'  ,Sh úh<sj wef;d;a fldïfmdaiaÜ f.dvg c,h fhosh hq;= h' ,Sh r;a ù ke;akï

fldïfmdaiaÜ f.dv ;=< laIqø Ôù Ô¾Kh wdrïN ù ke;' ,Sfhys iqÿ mdg mqia ne£ we;akï

fldïfmdaiaÜ f.dv ;=< È,Sr jeã we;' fufia jkqfha c,h m%udKj;a fkdùfuka

fldïfmdaiaÜ Ô¾Khg ys;lr laIqø Ôù l%shdldß;ajh wdrïN fkdùu ksid h'
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7' fldïfmdaiaÜ f.dv fmr,Su

fldïfmdaiaÜ f.dv ilid

i;s 3 lg miq fldïfmdaiaÜ f.dv

fmr,sh hq;= h'  fuys § Ô¾Kh

fkdjQ yd Ô¾Kh jQ fldgia ñY%

fõ'  laIqø Ôùka iudlr j úisÍ

hhs' jd;kh ÈhqKq fõ'   WIaK;ajh

md,kh fõ'   fuu fmr,Sfï §

c,h biSu l< hq;= h'  m<uq

fmr,Sfuka i;s 3 lg miq kej;

fmr,sh hq;= h'  fï wjia:dj jk

úg LksÔlrKh isÿ ù we;s neúka

fldïfmdaiaÜ f.dfvys jhkh

ÈhqKq ù we;' fldïfmdaiaÜ f.dv l`M meye;s ieye,ä  leá;suh iajNdjhla orhs'  fldïfmdaiaÜ

f.dfvka w¨;a mia iqj`ola jykh fõ'

fldïfmdaiaÜ ksIamdokfha kj m%jK;d

•   fmdiafmd fldïfmdaiaÜ

•   j¾ñ fldïfmdaiaÜ

•    EM fldïfmdaiaÜ

fmdiafmd fldïfmdaiaÜ

ldnksl øjH iu. frdla fmdiafmaÜ o fhdod f.k ilia lrk w;r idudkH

fldïfmdaiaj,g jvd fmdiamria jeä h'

j¾ñ fldïfmdaiaÜ ^.evú,a fldïfmdaiaÜ&

.evú,a mKqjka  weiqfrka idod .kq ,nk ldnksl fmdfydr úfYaIhls'

idod .kakd wdldrh

m%:ufhka u ;DK yd rks, f.k" l=vd len,sj,g

lmd" i;shla muK f.dv .id" fmd,a w;=j,ska jid"

ue,ùug i,iajkq ,efí' ^A&

j¾ñ fldïfmdaiaaÜ iEoSu i|yd ner,hla fyda isfuka;s

gexlshla Ndú; l< yels h' isfuka;s gexlsh msrsis`ÿ lr"

7'5 - 8 cm >klug .fvd,a len,s ia;rhla w;=rkq ,efí'

.fvd,a len,s ia;rhg by<ska 7'5 cm muK je,s ia;rhla

oeñh hq;= h'  je,s ia;rhg by<ska wuq f.du 15 cm muK ia;rhla oud" c,h imhd" .evú,a

mKqjka thg oukq ,efí' gexlsfha by< fmd,a w;=j,ska

wdjrKh l< hq;= h' fuys oS gexlsfha f;;ukh ^85- 90

% l muK  f;;ukhla mj;ajd .ekSu& md,kh lsrSu

jeo.;a fõ' fkdtfia kï .evú,a mKqjka tu ia:dkfhka

bj;a ùu fyda l=yqTqjka we;=`M ùu isÿ úh yels h'

ñka uilg muK miq .evú,a mKqjka YS>% f,i jeä

ùu ;=<ska ldnksl øjH cSrKh lrk m%udKh jeä fõ'

túg iy osrE f.du fmdfydr yd l,ska f.dv .eiQ ldnksl

øjH ^A& ia;r jYfhka gexlshg oukq ,efí'  wk;=rej

rEmh 4' 12 #  ;DK yd rks, fldgia

fmd,a w;=j,ska jid we;s whqre

rEmh 4' 13 #  isfuka;s gexlsh

fmd,a w;=j,ska jid we;s whqre

rEmh 4'11 # fldïfmdaiaÜ f.dfvys ,S rsgla r|jd we;s whqre

1.5m

ßg
;DK

u;=msg mia wdjrKh

w`M
Ydl m;%

u;=msg mia
i;a;aj fmdfydr

Ydl m;%
fïrE Ydl fldgia
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tu ia;r f;;a jk f,i c,h fhdod gexlsh fmd,a w;=j,ska wdjrKh  lrkq ,efí'

f;;ukh mj;ajd .ekSu blauka cSrKhlg bjy,a fõ'  bkA uilg muK miq j¾ñ

fldïfmdaiaaÜ ,nd .; yels h'

j¾ñ fldïfmdaiaaÜ iEoSu i|yd Eudrilus .evú,a mKq úfYaIh fhdod .kq ,efí'  fuu

.evú,a mKqjka ,laIhlg udihla ;=< oS ldnksl øjH fgdka 12la j¾ñ fldïfmdaiaÜ njg

m;a l< yels h'

EM      fldïfmdaiaÜ

ñksidg ys;lr jQ laIqø Ôù ldKav lsysmhla fjka lr" j¾Okh lr" tu cSAùka iys;

ødjKh udOHhla fia fhdod .ekSu fuu EM  Ndú;fha oS isÿ  fõ'  i;aj md,kfha oS i;aj

f.dúfmd< ;=< we;s jk ÿ.| ke;s lr .ekSu i|yd fuu EM  ødjKh m%fhdackhg .;

yels fõ' m%d:ñl udOHhla idod .ekSfï oS ta ñY%Kh hï wkqmd;hla wkqj idod .; hq;=

fõ'

c,h 1l lg EM  ødjKfha 1ml la iu. Wla meKs 1ml la f.k ma,diaála fnda;,hlg

by; m%udKhka ñY% lr meh 2lg miqj fyda meh 24lg fmr j.dlr we;s Ydl f;fuk

fia bish hq;= h'

fuf,i ilid .;a fldïfmdaiaÜ f;;aj ;nd .; hq;= h'  fldïfmdaiaÜ wyqrla w;g

f.k ;rula ;Èka ñßl+ úg we`.s,s w;ßka j;=r fíf¾ kï c,h jeävh'  .=,shla f,i

fkdie§ ,syS hkafka fï c,h m%udKj;a ke;'  c,h fkdfíÍ .=,shla f,i iEfoa kï

c,h ksis muKg fhdod we;'  fldïfmdaiaÜ fmdfydr jid ;eîfuka l,la ;nd .; yels

h'

ldnksl Èhr fmdfydr iE§u

Ydl fmdaIKfha § ldnksl Èhr fmdfydr j¾. o Ndú; lrhs' fuu ldnksl Èhr

fmdfydr úúO l%uj,g idod .; yels h'

i;a;aj fmdfydr yd Ydl m;% Ndú;fhka Èhr fmdfydr iE§u

idok l%uh

� fmdfydr nE.hla fyda frÈj,ska iE¥ u,a,la f.k tys 3$4la muK my;

øjHj,ska msrùu

� f;;a i;aj fmdfydr

� wuq Ydl m;%

� fldïfmdaiaÜ fmdfydr iaj,amhla

� nE.fha lg jid 23ml iu. Odß;dfjka hq;a ner,hg neiaiùu

� nE.h ner,h m;=f,a /|ùug ;rula f,dl= .,la ;eîu

� ner,h c,fhka mqrjd jeiSu

� i;s 3 la .; jQ miq nE.h ner,fhka bj;g .ekSu

ffoksl j ñY%Kh iys; nE.h fi,ùfuka l,jï l< hq;= h' l=vd jdhq fmK

iEfok úg ñY%Kh iE§ we;s nj ;SrKh l< yels h'  fuu ñY%Kh uilg jvd ld,hla

ner,h ;=< r|jd ;enqjfyd;a tys .=Kd;aulNdjh wvq fõ'

Ndú;hg .kakd wdldrh

� c,h fldgia 4 - 6 la olajd m%udKhlg ner,fha we;s ødjK fldgia 1 la tl;=

lsrSu

� m;% u;g yd u,g Èhrh biSu
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� me< isgqjd fyda îc me< u;= ù i;s 2 - 3 lg miq fuu Èhrh biSu' kej;  i;s

3 - 4 lg miq o me< uq,g Èhrh biSu

� Ndú; lrk úg ner,fha we;s ødjKfhka 1$3 la muK b;sß lr kej; nE.hg

w¨;a øjH fhdod m<uq mshjrj,a wkq.ukh l< hq;= h'

ldnksl fmdfydr iE§ug iqÿiq Ydlj, ,laIK

� fõ.j;a j¾Okhla ;sîu

� fõ.j;a j m;% ksmoùu

� by< khsg%cka m%udKhla wvx.= ùu ̂C/N wkqmd;h& Wod( .a,sßiSähd" j,aiQßhldka;

� blaukska Èrdm;a jk m;% ;sîu

� lmamdÿ lsÍïj,g Tfrd;a;= fok Ydl ùu

� m<sfndaOj,g m%;sfrdaë ùu

� mq`M,a mdxY= pH mrdihlg Tfrd;a;= §fï yelshdjla ;sîu

ud`M wmøjH Ndú;fhka Èhr fmdfydr iE§u

idod .kakd wdldrh

� ud`Mj, Ndú;hg fkd.kakd fldgia fyda lEfuka miq b;sß jk fldgia ùÿre

fnda;,hlg fyda n÷klg oeñu

� m%udKj;a mßÈ c,h fhdod lDóka fyda fjk;a i;=kaf.ka wdrlaId jk mßÈ

n÷fka lg frÈ lene,a,lska jeiSu

� n÷k WKqiqï iys; ia:dkhl ;nd udi 2 la 3 la meiSug bv yeÍu

� fuu ld,h blaujQ miq my; foaj,a ksÍlaIKh l< hq;= h'

� j;=r u; mdfjk Lksc øjHj,ska fmdfydi;a f;,a

� fnda;,h m;=f,a we;s ud¿ lgq iy fldr fmd;=

� ødjKfhka ud`M f;,a bj;a lsrSu

� ud`M f;,a 250ml la c,h 22'5l lg ñY% lsrSu

� fuu ødjKh Ydl uq,aj,g fyda Ydl m;% u;g bish yels h'

� wjfYaIh ysre t<sfha úh<d l=vq f,ig mig ñY% l< yels h'

fuu ødjKfha jeo.;alu

� fuys ud`Mj, wvx.= fm%daàk weuhsfkda wï, njg m;a ù  Ydl m;% yd uq,a u.ska

wjfYdaIKhg myiq whkj,g fjka ù mj;S'

� laIqø uQ,øjH fndfyduhla fuu Èhrfha wvx.= fõ'

� fuu ødjKh fmdfydr f,i mig fh¥ úg fkufgdavd .yKh wvq úh yels

h'

ldnksl Èhr fmdfydr Ndú;fha jeo.;alu

� uq,a u.ska fukau m;% u.ska o fmdaIl wjfYdaIKh jk fyhska fmdaIl W!k;d

blaukska uÕyrjd .; yels h'

� iajdNdúl lDñ kdYl we;s fyhska lDñ kdYlhla f,i Ndú; fõ'

� iajdNdúl È,Sr kdYl we;s fyhska È,Sr kdYkh o isÿ fõ'

� iajdNdúl j¾Ol fydfudak we;s neúka fnda. j¾Okh o isÿ fõ'

� ffjria frda. i|yd m%;sfrdaOhla olajhs'

� i;shlg jrla Èhr fmdfydr fh§fuka úI ridhkslj,ska f;dr úhoï wju

jQ .=Kd;aulNdfhka jeä fnda. ksmojd .; yels h'
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Ôj fmdfydr ^wefid,a,d /Azolla)

 wefid,a,d hkq m¾Kdx.S Ydlhls'  fuys iyÔù

f,i jefvk wekìkd wefid,af,a (Anabaena azollae)

kï ihfkdnelaàrshdj u.ska jdhq f.da,Sh khsg%cka ;sr

lrhs'  l=Uqrej, wefid,a,d j.d l< úg tu.ska khsg%cka

fmdfydr Ndú;h wvq lr .; yels h'  tfuka u wefid,a,d

;Ügqjla f,i jefvk ksid j,a u¾okh o isÿ fõ'

wefid,a,d ;jdk i|yd l=Uqf¾ u by< fldgi fyda isfuka;s gexlshla fhdod .;

yels h' wefid,a,d .=Kkh lr l=Uqr jmqrk wjia:dfõ oS fydA u;=msg fmdfydr fhdok

wjia:dfõ oS l=Uqrg fhosh yels h'

ù f.dú;efka oS fuka u fjk;a fnda. j.djka i|yd o wefid,a,d fhdod .; yels

h' tys oS wefid,a,d fldïfmdiaÜ lsrSu wjYH h' l=Uqfrka wefid,a,d tl;= lr jeiafika

wdrlaId jk f,i f.dv .eiSfuka b;d blaukska fldïfmdiaÜ ,nd .; yels h'

wefid,a,d iy msÿre Ndú;fhka fldïfmdiaÜ iEoSu

m%:ufhka fhda.H ia:dkhla f;dard f.k tu ia:dkh

u;=msg msÿre ;Ügqjla w;=rd thg c,h tla lrkq

,nhs' f;;a lr .;a msÿre ;Ügqj u;g wefid,a,d

;Ügqjla oukq ,nhs' fï whqrska udrefjka udrejg

msÿre yd wefid,a,d ;Ügq lsysmhla we;srsh hq;= h'

osk 10lg muK miq f.dv l<jï l< hq;=h'

idudkHfhka osk 21 -30 la muK ld,hla tu f.dv

osrdm;a ù hdug ie,eiaùfuka fmdaIH .=Kfhka by<

wefid,a,d fldïfmdiaÜ ,nd .; yels h'

ldnksl fmdfydr Ndú;fha jdis

� lD;%su fmdfydr fkdfhdok mfiys khsg%cka ,nd fok m%Odk;u m%Njh

ldnksl fmdfydr fõ'

� mfiys yshquiaa m%udKh 2%  g jvd jeäfhka mj;sk úg tu mfiys i,a*¾ yd

fmdiamria imhk m%Odk m%Njh ldnksl øjH fõ'

� mdxY= jHqyh ÈhqKq ùu

laIqø Ôù l%shdj ksid ldnksl fmdfydr u.ska mfiys mdxY= iuQyk iE§ug

wjYH m%Odk nkaOk ldrlh jk È.=o du iskS j¾. jk fmd,sielrhsv iemfha'

tu.ska mdxY= iuQyk we;s jk ksid mdxY+ jHqyh ÈhqKq fõ' mdxY= iuqyk iEoSu

u.ska mfia jd;kh  o oshqKq lrhs'

� mfiys legdhk yqjudre Odß;dj ÈhqKq ùu

ldnksl fmdfydr u.ska mig yshquia ,eîu isÿ fõ' tu yshquia l,s, f,i

l%shdlr legdhk yqjudre Odß;dj jeä lrhs'

� Ydlj, úI we;s ùu je<lSu

mfiys we;s Bhï" leâñhï wd§ úI f,day whk yshquia u.ska wêfYdaIKh lr

.kakd neúka tajd Ydlj,g úI ùu je<fla'

� c, wjfYdaIKh ÈhqKq ùu

yshquia u.ska tys m%udKh fuka b;d úYd, .=Khla c,h wjfYdaIKh lr .kS'

tksid mig ldnksl fmdfydr fh§fuka c, wjfYdaIKh ÈhqKq lr mdxY=

f;;ukh wdrlaId lrhs'

rEmh 4'14#  wefid,a,d (Azolla)

Ydl l=Uqf¾ j¾Okh ù we;s whqre

rEmh 4'15 #  isfuka;s gexlshl

wefid,a,d ;jdka lrwe;s whqre
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� iajdrlaIlhla f,i l%shd lsÍu

yshquia l,s, iajdrlaIlhla f,i l%shd lrhs' tu ksid mfia we;s jk

wdï,sl;dfjys" laIdßh;dfjys" ,jK;dfjys fjkia ùï wju lrhs'  tfuka u

m,sfndaO kdYl yd f,day úI ùu iajdrlaIKh lr md,kh lrhs'

� fmdaIl úYd, ixLHdjla wvx.= ùu

Ydlj,g ldnksl fmdfydr fh¥ úg Ydlj,g w;HjYH uyd fmdaIl uQ, øjH

yd laIqø fmdaIl uQ,øjH ish,a, u ,nd Èh yels h'

� laIqø Ôù l%shdldß;ajh wêl ùu

ldnksl fmdfydr" laIqø Ôùkag ldnka m%Njhla f,i l%shd lr mfia laIqø Ôù

l%shd fõ.j;a lrhs'

� mdxY= Ldokh wvq lsÍu

ldnksl fmdfydr u.ska mi wdjrKh lsÍu;a" jeä c, m%udKhla wjfYdaIKh

lsÍu;a ksid mdxY= Ldokh wju fõ'

� mfia u;=msg lfnd¨ we;s ùu je<elaùu

hlv yd we,qñkshï wêl f;;a ksj¾;k l,dmSh mfiys u;=msg we;s jk

iaMál yd lfnd¿ iEoSu;a ;o ùu;a ldnksl øjH u.ska wvq lrhs'

� fh§ug mqyqKq Y%uhla wjYH fkdùu

ldnksl fmdfydr fhÈh hq;= m%udKfha iSudjla fkdue;s w;r .fia isg fhÈh

hq;= ksYaÑ; ÿrla o fkdue;'  ta ksid mqyqKq Y%ñlhka wjYH fkdfõ'

ldnksl fmdfydr Ndú;fha iSudldÍ idOl

� wuqøjH ,nd .ekSu wmyiq ùu

kd.ÍlrKh fya;=fjka ldnksl fmdfydr iE§ug wjYH f.du" fld< w;= wd§

wuqøjH ,nd .ekSu ÿIalr fõ'  t ksid wjYH m%udKhg ldnksl fmdfydr ksmojd

.ekSu wmyiq fõ'

� úYd, m%udKfhka fhÈh hq;= ùu

ldnksl fmdfydrj, ish¨ u fmdaIH mod¾: wvx.= jqj o tajd mj;skqfha b;d iq`M

m%udKj,sks'  tneúka Ydlhg fmdfydr fh§fï § úYd, m%udKhla fhÈh hq;= fõ'

� ilid .ekSu wmyiq ùu

fldïfmdaiaÜ jeks fmdfydr ieliSug jeä bv m%udKhla yd ld,hla wjYH fõ'

� Ydl frda. we;s lsÍu

ldnksl fmdfydr mfiys we;s frda. ldrl laIqø Ôùkag Yla;s yd ldnka m%Njhla

f,i l%shd lrhs'  tksid frda. ldrl laIqø Ôùka mfiys È.= ld,hla mj;S'  ;j o ksis

f,i fldïfmdaiaÜ ilid fkd.;a úg frda. ldrlhka yd j,a me< îc Ydl fldgia

u; b;sßù fuka lafIa;%fha tajd me;sÍu isÿ fõ'  tfuka u Ydl fldgiaj,ska ksl=;a

jk úúO úI j¾. ksid j¾Okh nd, úh yels h'

� .nvd lsÍug úYd, bvlvla wjYH ùu

ldnksl fmdfydr úYd, m%udKfhka tla Ydlhlg fhÈh hq;= ksid tajd úYd,

m%udKfhka tla /ia lr .; hq;= fõ'  ta i|yd úYd, bvla jeh fõ'

� mig ñY% lsÍu wmyiq ùu

ldnksl fmdfydr mig ñY% lsÍu wiSre neúka me< isgqùu ;rula wmyiq h'
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   4'7   M,odhS j fmdfydr Ndú; lsÍu

fmdfydr Ndú; ld¾hlaIu;dj jeä lsÍu

fnda.hlg fh¥ fmdfydr m%udKfhka i;H jYfhkau fnda.h Ndú; l< fmdfydr

m%udKh m%;sY;hla f,i oelaùu fmdfydr Ndú; ld¾hlaIu;dj f,i y÷kajhs'

ksoiqka f,i" idudkH ;;A;aj hgf;a khsg%cka i|yd fmdfydr ld¾hlaIu;dj

40 - 70% o" fmdiamria i|yd 5 - 30%  iy fmdgEishï  i|yd 50 - 80%  o muK fõ'

fmdfydr fhoSfï oS fmdfydr ld¾hlaIu;dj ms<sn|j fuka u mfia we;s fmdaIl

m%udKh ms<sn|j o i,ld ne,sh hq;= h'

Wod(- fnda.h j¾Okhg wjYH fmdaIl m%udKh =      P kg/ha

mfiys we;s ,nd .; yels fmdaIl m%udKh =     Q kg/ ha

i,lkq ,nk fmdaIlh i`oyd fmdfydr ld¾hlaIu;dj =     S

mig fhosh hq;= fmdaIl m%udKh        = x  100

fmdfydr ld¾hlaIuj Ndú; lsÍfï jeo.;alu

,dNodhS fnda. ksIamdokh yd jeä wiajekak w;r iïkaO;djla we;' ksis mßÈ lrkq

,nk fmdfydr fh§u ksid jeä wiajekakla ,efí' fmdfydr i|yd jeä úhoula oeßh hq;=

ksid;a úhoug iß,k wdodhula ,eîug kï wiajekak jeä úh hq;= ksid;a" fmdfydr

keue;s fhojqu ld¾hlaIu j Ndú; lsÍu jeo.;a h'

fhdok fmdfydr m%udKh fnda.j,g ksis mßÈ ,nd .; fkdyels kï kï Ndú;h

wêl jqj o fmdfydr wmf;a hdu isÿ fõ'  iEu fmdfydr tallhlgu hï uqo,la jeh lsÍu

fuka u fuu fmdfydr j¾.

fndfyda úg wdkhkh lrk ksid

fïjd wmf;a hdfuka tu uqo,

rgg o wysñ fõ'  fï ksid fuu

fhojqï ld¾hlaIu j Ndú;h

b;d jeo.;a h'   fmdfydr

fh§fuka ,efnk m%;s,dNh

^wiajekak& fmdfydr ñ, §

.ekSug yd fh§ug jeh jk

uqo,g jvd jeä úh hq;= h'
A idudkH j.d ;;aj hgf;a Wmrsu

,dNh

B Wiia j.d ;;aj hgf;a Wmrsu ,dNh

CC fmdfydr fhoSfuka f;drj ,nd .;

yels wiajekak

EF fmdfydr ñ, oS .ekSu i|yd jeh jk

úhou

EE fmdfydr fhoSu g jeh jk Y%u

úhou

DG idudkH j.d ;;a;aj jgf;a fmdfydr

m%;spdrh

  fmdfydr Ndú; ld¾hlaIu;dj (FUE)

fmdfydr f,i fh¥ fmdaIlj,ska

fnda.h ,nd .;a m%udKh
x  100=

fmdfydr f,i fh¥ fmdaIl

m%udKh

Wiia j.d ;;A;aj hgf;a
wiajkq jl%h

Wmrsu wiajekak

,dNh

Wmrsu wiajekak

mdvqj

idudkH j.d ;;A;aj
fmdfydr

Wmrsu ,dNh

fmdfydr fhoSug jeh jk Y%u úhou

mfika ,efnk fmdaIl m%udKh

fmdfydr
fkdfhdod

fmdfydr fhdok m%udKh

j
eä

j
k

 w
i
aj
ek

af
k

a j
á
k

dl
u

,dNh

m%ia;drh 4'2( fmdfydr fhoSu yd wiajekak w;r in|;dj
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DH Wiia j.d ;;aj jgf;a fmdfydr m%;spdrh

J Wmrsu wiajekak

fmdfydr Ndú; ld¾hlaIu;dj i|yd jeo.;a jk idOl yd fmdfydr ld¾hlaIu;dj jeä

l< yels Wmdh ud¾.

mig fhdok fmdfydr ld¾hlaIu j Ydlhg ,nd .ekSfï § fmdfydr idOl" mdxY=

idOl" mßir idOl fuka u fnda. idOl o n,mdhs' fmdfydr fh§fï l%u o fmdfydr

ld¾hlaIu;djg n,mdhs'

fnda. idOl yd fmdfydr Ndú; ld¾hlaIu;dj

fnda. uQ, moaO;sh

uQ, moaO;sh mfiys me;sÍ we;s wdldrh fmdfydr ld¾hlaIu;djg n,mdhs' ishqï

flá uq,a iys; flá j.d ld,hla we;s fnda.j, fmdfydr ld¾hlaIu;dj wvq h' WodyrK

f,i t<j¨ fnda. flá uQ, uKav,hlska hqla; h' fujeks fnda.j, fmdaIl wjYH;dj

imqrd .ekSug uQ, uKav,h wjg l=vd m%foaYhl ie,lsh hq;= fmdaIl m%udKhla ;sìh

hq;= h'

fnda.j, j¾Ok wjêh

Ydlj, úúO j¾Ok wjÈ i`oyd fmdaIl wjYH;d úúO h'  ta ta wjia:dj, wjYH

fmdaIl wjYH m%udKhg iemhSfuka fmdfydr ld¾hlaIu;dj jeä fõ'  fnda.j,g ridhksl

fmdfydr fhdokafka kï my; lreKq ms<sn| j ie,ls,su;a úh hq;= h'

� uQ,sl fmdfydr fh§u

îc fyda me< isgqùug fmr mig fmdfydr fh§uhs' fndfyda úg wjika jrg ìu

ilik úg mig fmdfydr fhdod mi iu. ñY% lrhs' ke;fyd;a îc fyda me< isgqjk

j<g fmdfydr l<jï lrhs'

� u;=msg fmdfydr fh§u

Ydl j¾Ok wjÈfha § fmdfydr fh§u u;=msg fmdfydr fh§uhs'  Ydlfha jhi wkqj

u;=msg fmdfydr fhdok jdr .Kk ;SrKh fõ'

ldnksl fmdfydr fh§u ms<sn| j ie,lSfï § îc fyda me< isgqùug i;s 2 - 4 g fmr

isÿ lsÍu jvd iqÿiq h' kuq;a Ô¾Kh jQ fldïfmdaiaÜ jeks ldnksl fmdfydr fnda.h

lafIa;%fha § ;sìh § u fhÈh yels h'  l=l=¿ w;=rKqj fmdfydr f,i Ndú; lsÍug

fmr tajdg c,h bi Èk folla muK ;eîfuka tajd Ydlj,g úI ùu j<lajd .;

yels h'

ldnksl fmdfydr yd ridhksl fmdfydr tlg fh§u

fuu l%shdj,sh taldnoaO me<Eá fmdaIl l<ukdlrK moaO;sh f,i y÷kajhs'

(Integrated  Plant  Nutrient Sysstem -IPNS  &

taldnoaO Ydl fmdaIK ls%hdj,sh (IPNS)

wldnksl yd ldnksl Ydl fmdaIl m%Njhka Ndú; lrñka mfiys  idrj;a nj

ia:sridr f,i mj;ajd .ksñka fnda. ksIamdokh lrkq msKsi" iudchSh jYfhka ms<s.kq

,nk yd wd¾Òl j M,odhS yd i,ld n,kq ,nk mdßißl ;;a;ajhkag .e<fmk Ydl

fmdaIK l%uhla f,i taldnoaO Ydl fmdaIK ls%hdj,sh w¾: oelaúh yels h'

taldnoaO Ydl fmdaIK ls%hdj,sfha wjYH;dj
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² ldnksl fmdfydr" idfmalaI wvq fnda. ksIamdokhka i`oyd mdxY= fmdaIKh

mj;ajd .kshs'

² ridhksl fmdfydrj, jeä Ydl fmdaIl idkaøKhla we;'  fuu fhdok

fmdfydr laIrKh ù wmf;a hhs'  tfia u mfia fmdaIl ;sr ùu iy we;eï Ydl

fmdaIl wfkla fmdaIlj,g jvd mfia /`oSu ksid Ydl fmdaIl wiu;=,s;;djla

we;s fõ'

² ridhksl yd ldnksl  fmdfydr fjk fjk u fhoSfï oS fmdfydr Ndú;

ld¾hlaIu;dj wvq h'

² kuq;a tajd tla j fhoSfuka fmdfydr Ndú; ld¾hlaIu;dj jeä fõ'

taldnoaO Ydl fmdaIKh u.ska ;=,s; Ydl fmdaIK l<ukdlrKh

fnda. u.ska mfika bj;a flfrk Ydl fmdaIK m%udKh mig tl;= lrñka tajd

w;r iu;=,s;;djla mj;ajd .ekSfï W;aidyhla taldnoaO Ydl fmdaIK ls%hdj,sfha we;'

fuys wdrïNl mshjr jkafka mfiys fldmuK Ydl fmdaIK ;sfí oehs úuid ne,Su h'

mdxY= úYaf,aIKh u.ska mfika ,nd .ekSug yels fmdaIl  m%udK o" hï lsis iSudldÍ

;;a;ajhka wef;d;a tajd o we.hSug yels h' fuys oS fmdfydr Ndú; ld¾hlaIu;dj wvq

flfrk ksh`. ;;a;aj" u;=msg mdxY= Ldokh yd ÿ¾j, c, jykh wdoS lreKq u. yrjd .;

hq;= h'

ksjeros fmdfydr Ndú;h iy;sl lrkq jia uQ,sl fhÿug;a" u;=msg fhÿug;a

ldnksl yd ridhksl hk fmdfydr foj¾.h u Ndú; l< hq;= h'  fuys § laIKsl

fmdfydr wjYH;dj ridhksl fmdfydr u.ska imqrk w;r ridhksl fmdfydr laIrKh

ùu je<elaùu ldnksl fmdfydr u.ska isÿ fõ' ldnksl fmdfydr u.ska wekdhk yd

legdhk r|jd .kS' hyñka ldnksl fmdfydr yd ks¾foaYs; ridhksl fmdfydr foj¾.h

fh§fuka wlalrhlg ù nqi,a 200 g by< wiajekakla ,nd .; yels nj  m¾fhaIKj,ska

fmkS f.dia we;'

fmdfydrg m%;spdÍ nj

fmdfydrg m%;spdr wvqfjka olajk Ydl m%fNao u.ska o fmdfydr ld¾hlaIu;dj

wvq lrhs'  iuyr ù m%fNao úYd, f,i khsg%cka fmdfydr wjfYdaIKh lrñka wvq OdkH

wiajekakla yd OdkH fkdjk wjfYaI fldgia ksmojhs'  kuq;a jeä ÈhqKq ù m%fNaoj,

fmdfydrg olajk m%;spdÍ nj jeä h'

fhdA.H fmdfydr fh§fï l%u wkq.ukh lsÍu

wmf;a hdï j<lsk f,i yd ld¾hlaIu;dj jeä jk fia by; olajd we;s mßÈ iqÿiqq

fmdfydr fh§fï l%uhla wkq.ukh l< yels h'

Wod ( � ;ekam;a lsÍu

� m;% u;g biakdjla f,i fh§u'

1%  muK idkaøKhlska m;% u;g Èhr fmdfydrla  biakdjla f,i fh§fuka

ld¾hlaIu;dj jeä fõ' laIqø uQ,øjH fuh i|yd jvd;a iqÿiq h'

fnda.hg ks¾foaYs; fmdfydr fh§u

f.dùyq fj<|fmdf<a we;s ´kEu fmdfydr ñY%Khla fnda. .Kkdjlg Ndú;

lr;s' nyq jd¾Isl fnda. jk f;a" fmd,a" rn¾ i|yd ks¾foaYs; fmdfydr ñY%K jd¾Isl fnda.

jk t<j`M" ù yd w;sf¾l fnda. i|yd Ndú; lr;s'  fuu fnda. i|yd ms<sfh, lr we;s

fndfyda fmdfydr ñY%Kj, fmdiamria m%Njh f,i fhdod .kafka ødjH;dj wvq frdla

fmdiafmaÜ h'  fïjd fmdiamria uqod yßkafka fiñks'  ta wkqj flá ld,Sk fnda. i|yd
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frdla fmdiafmaÜ Ndú; lsÍu iqÿiq fkdfõ'  tksid ta ta fnda. i|yd ks¾foaYs; fmdfydr

muKla Ndú; l< hq;= h'  tfuka u ks¾foaYs; fmdfydr m%udKh tl jru fkdfhdod" jdr

lsysmhlg fhoSfuka fmdfydr ld¾hlaIu;dj jeä l< yels h'   wefudakshï yd fmdiafmaÜ

fmdfydr ñY% j fh§fuka fmdiafmaÜ Ndú;h ld¾hlaIu fõ'

mdxY= idOl" mßir idOl yd fmdfydr ld¾hlaIu;dj

mdxY= f;;ukh

mdxY= f;;ukh iaÓr ue,ùfï wxlhg <`.d jQ úg fmdfydr ld¾hlaIu;dj wvq

fõ' iskala" fmdiamria jeks p,;dj wvq fmdaIlj, ld¾hlaIu;djg mdxY= f;;ukfha

n,mEu jeä h' idudkHfhka mila lafIa;% Odß;dfjys mj;sk úg Wmßu fmdfydr Ndú;

ld¾hlaIu;djla olajhs'

mdxY= pH  w.h

fmdaIl iq,N;dj flfrys mfia   pH   w.h n,mdk whqre 4'3  ksmqK;d uÜgfuys

idlÉPd lr we;'

mdxY= jhkh

je,suh jhkhla we;s milg khsg%cka fmdfydr fh¥ úg tajd laIrKh isÿ fõ'

fï ksid úYd, fmdfydr m%udKhla wmf;a hd yels h'  tksid fmdfydr ld¾hlaIu;dj

jeä lr .ekSug mdxY= jhkh ksis f,i l<ukdlrKh l< hq;= h'

mdxY= jHqyh

jHqyh i;=gqodhl jQ úg c,h /£fï yelshdj i;=gqodhl ksid fmdfydr Ndú;

ld¾hlaIu;dj o jeä fõ' c, jykh ÿ¾j, jQ milg khsg%cka fmdfydr fhoSfï §

ks¾jdhq ;;aj ksid khsá%yrKh isÿ fõ' tneúka wefudakshï wdldrfha fmdfydr fhoSfuka

fuh wju lr .; yels h'

mfiys wvx.= fmdaIl m%udKh

idudkHfhka mil hï fmdaIl m%udKhla fyda ;sìh yels h' Y%S ,xldfõ miaj,

khsg%cka yd fmdgEishï ie,lsh hq;= m%udKhla we;s w;r ;sr ùï jeks fya;= ksid fmdiamria

iSud úh yels h' fï wkqj mfia wvx.= fmdaIl fmdfydr u.ska iemhSfï § .eg¨ u;= úh

yels h'  tfia u Ydlj,g wjYH m%udKhg ,nd .;a miq b;sß fmdaIl wmf;a hdula isÿ úh

yels h' fï ksid mi mÍlaId lr fmdfydr fh§u jeo.;a fõ'  iqÿiq m%fNao" iqÿiq mr;rh

yd ukd c, md,khla we;s j" frda. yd m<sfndaO rys; j j.d lr we;s úg fmdfydr

ld¾hlaIu;dj jeä fõ'

mdßißl idOl

fmdfydr fhdok wjia:dfõ mj;sk ld,.=Kh o fmdfydr ld¾hlaIu;djg n,mdhs'

j¾Idj mj;sk ld,j, § fmdfydr fia§ hdu" laIrKh jeks fya;= ksid fmdfydr

ld¾hlaIu;dj wvq fõ' wêl WIaK;ajh iys; úh<s ld,.=Khkays § fmdfydr jdhq yd

jdIam f,i wmf;a hd yels h'  tneúka WKqiqï ld,.=K ;;a;aj hgf;a wefudakshd yd hQßhd

fmdfydr mi iu. ñY% lsÍfuka fmdfydr ld¾hlaIu;dj jeä lr .; yels h'

ñg wu;r j iqÿiq m%fNao" iqoqiq mr;rh yd ukd c, md,khla we;s j" frda. yd
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m<sfndaO rys; j yd j,a me< md,kh isoq lr j.d lr we;s úg fmdfydr ld¾hlaIu;dj

jeä fõ'

fhda.H fmdfydr fhoSfï l%u wkq.ukh lsÍu

mig fmdfydr fhdok l%u o fmdfydr ld¾hlaIu;djg n,mdhs'  fmdfydr fhoSfï

l%u my; whqre j¾.SlrKh l< yels h'

jemsÍu

uq¿ lafIa;%hg u taldldÍ j me;sfrk fia fmdfydr úiqrejd yßhs'  hka;% u.ska fyda

w;ska l< yels h'  îc fyda me< isgqùug fmr fuka u fnda.h j¾Okh fjñka mj;sk úg

o jemsÍu l< yelsh'  wmf;a hdu je<elaùug mi iu`. ñY% lsÍu l< yels h'

Wod ( ù j.dfõ § fmdfydr fh§u'

;ekam;a lsÍu

fma<shg jjd we;s fnda.hl fma<s w;r fyda Ydl jgd ljdldr j fyda w¾O ljdldr

j fmdfydr ;ekam;a l< yels h'  fuys § fmdfydr ;ekam;a lrk ia:dkh yd Ydlhg we;s

ÿr jeo.;a fõ'  uQ, uKav,h wi, u fyda Ydlhg iam¾Y jQ úg Ydlhg ydks isÿ úh yels

h'  ÿr wêl jQ úg Ydlhg ,nd .ekSu wmyiq h'  fma<shg me< isgjQ fnda.hl fmdfydr

jemsÍug jvd fuu l%ufhka id¾:l m%;sM, ,efí'  úYd, lafIa;%j, OdkH jeks fnda. j.d

lrk úg îc isgqùu yd fmdfydr fh§u tl jr hka;% u.ska isÿ l< yels h'

fnda. fma<s w;r fyda fnda.h jgd wdldr lSmhlg fmdfydr fh§u l< yelsh'

fmdfydr fhdok ;Srej

fnda.h

(a) fnda. fma<s folla w;r ;ekam;a lsÍu

fnda. fma<sh

fmdfydr fhdok ;Sre

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

jl% l%uh

fmdfydr

fh§fï l%u

iDcq l%uh
i. fl<skau mig fh§u

ii. fl<skau Ydlj,g

i. jemsÍu

ii. ;ekam;a lsÍu
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fnda. fma<sh

(b) fnda. fma<s folla w;r ;Srejla f,i fmdfydr fh§u

fl<ska u Ydlhg fh§u

m;%j,g biakdjla f,i fmdfydr fhÈh yels h' túg m;% u.ska wjfYdaIKh isÿ ù

mßixl%uKh blauka fõ' ;kql ødjKhla wjia:d lSmhl § fufia fhÈh yels h' idkaøKh

jeä jqjfyd;a m;%j,g ydks isÿ úh yels h' 1%  l muK idkaøKhlska ;sîu jvd iqÿiq h'

wxY =ud;% uQ,øjH fï wdldrfhka fhÈh yels h' fuys§  mig fh§fï § fuka fkdj mfia

;sr ùu fyda ldkaÿ ùu u.ska wmf;a hdu wju fõ' W!k;djl § m;%j,g fh§fuka

blaukska wjfYdaIKh lr .; yels h'

Wod( iskala i,afmaÜ m;%j,g fh§u

jl% f,i fh§u

c, iïmdokh lrk úg tu c,hg fmdfydr ñY% lr fhÈh yels h'

Wod( bisk c, iïmdokh'

fuúg fmdfydr fh§ug w;sf¾l lïlre úhoula jeh fkdfõ'  Ydlh blaukska

fmdfydrg m%;spdr olajhs' fï i|yd we;s úfYaI WmlrK u.ska kshñ; idkaøKh ,nd

f.k fhÈh hq;= fmdfydr m%udKh md,kh l< yels h'  c,h fh§u taldldÍ fkdjQ úg

fmdaIl taldldÍ j fnda.hg fkd,efí'  k< ud¾. wjysr ùu yd tajd blaukska Èrdm;a ùu

wjdis fõ'

²

² ²

²

fmdfydr fhdok

ia:dkh

fmdfydr fhdok

 ljh

ljdldr j ia:dk lSmhl     w¾O ljdldr

;ekam;a lsÍu ;ekam;a lsÍu     ;ekam;a lsÍu
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05' ìï ieliSu

5'1 ìï ieliSfuka mdxY= .=Kdx. ÈhqKq lsÍu

lDIsl¾ufha § mdxY= mßirfha jeo.;alu

by< lDIsld¾ñl ksIamdokhla ,nd .ekSu i|yd fnda. mßir ixlS¾Kfha fjkialï
isÿ lsÍu YIH úoHdj f,i y÷kajhs'  fï wkqj by< fnda. ksIamdokhla ,nd .ekSug iqÿiq
mßirhla ,nd §u YIH úoHdfõ uQ,sl wruqK fõ'  fuys § jdhj yd mdxY= mßirh" fnda.
mßirh f,i i,lkq ,nhs''

fnda. j.dfõ § jdhj mßirh wmg wjYH mßÈ fjkia lsÍug wmyiq ksid nyq, j
isÿ lrkqfha fnda.hg wjYH mßÈ mdxY= mßirh ilia lsÍu h'  fï ksid YIH úoHd;aul
wjYH;d jk ìu ieliSu" fnda. ixia:dmkh" c, iïmdokh" c, jykh fnda. j.djkag
WÑ; fia ieliSfuka fnda.hg wjYH mdxY= mßirh ,nd Èh yelsh'

ìï ieliSfuka iqÿiq mdxY= mßirhla f.dv k.d .ekSu

j.d lkakhla wjika jk úg j.d ìïj, mi ;o ùu isÿ fõ' mi ;o ùu i|yd
n,mdk lreKq my; mßÈ fõ'

� jeys ìxÿ fmd<fõ .eàfuka mia iuQyk ì|S my<ska jQ iuQyk w;r isr ùu

� j.d lkakh ;=< § jdß c,h iemhSu ksid mi úh<Su yd f;;a ùu udrefjka
udrejg isÿùu

� f.dúfmd< WmlrK yd hka;%j, l%shdj

� ñksiqkaf.a yd i;=kaf.a mhg mE.Su

fujeks mil fnda. ixia:dmkh wmyiq h'  tneúka fnda. ixia:dmkhg m%:u ìï
ieliSu issÿl< hq;= h'

ìï ieliSu

îc m%frdayKh yd bka miqj ukd fnda. j¾Okhla ,nd .ekSu i|yd mi fN!;sl j
ilia lsÍu ìï ieliSu f,i ye¢kafõ'

ìï ieliSfï wruqKq yd jdis

fnda. j.dj i|yd iqÿiq jemqreï ìula ilid .ekSu iy mdxY= ,laIK jeä ÈhqKq lsÍu
ìï ieliSfï m%Odk wruqKq fõ'

laIqø Ôù ls%hd fuka u .evú¨ka jeks uyd Ôùkaf.a l%shdjka o isÿ fõ'  ta wkqj mdxY=
ffcùh ,laIK o ÈhqKq fõ'

ìu ieliSfuka bgqjk wfkl=;a wruqKq

� j,a me< md,kh lsÍu

f;;ukh" fmdaIl yd wdf,dalh i|yd j,a me< fnda. yd ;r. lrhs'  tfiau
fnda.j, wiajkq m%udKhg fuka u .=Kd;aulNdjhg o j,a me< wys;lr f,i n,mEï we;s
lrhs'

Wod( � OdkH wiajkqj,g j,a îc tl;= ùu ksid .=Kd;aulNdjh wvq ùu'

� l=re÷ Ydl lf|a je,a j¾. t;Su ksid fmd;a;g ydks isÿ ùu

ìï ieliSfï § mi u;=msg we;s j,a me< yd j,a îc mig hg ù úkdY fõ'   ù j.dfõ
§ m<uq iS iEfuka wk;=re j c,h ne| ;eîfuka o j,a îc yd j,a me< l=Kq ù úkdY fõ'
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� mi u;=msg jQ ldnksl øjH mi iu. ñY% lsÍu

ìu fmr<k úg mi u;=msg we;s ldnksl øjH mig hg fõ'  kej; leg fmdälr
fmdare.Eu ksid tajd mi iu. ñY% fõ'  fï ksid mig fmdaIl tl;= ùula o isÿ fõ'  tfia
u c,h r|jd .ekSfï Odß;dj o jeä fõ'

� frda. m<sfndaO md,kh lsÍu

mi fmr<k úg mi u;=msg we;s frda. ldrlhka" m<sfndaOlhska yd Tjqkaf.a Ôjk
jl%fha úúO wjia:dj, frda.ldrlhska fnda. wjfYaI iu. mig hg ù úkdY fõ'  tfuka
u mi ;=< we;s frda. ldrlhska yd m<sfndaO fyda Tjqkaf.a ms,d fyda lSg wjia:d mi u;=
msgg tk ksid Tjqka ysre t<shg yiq ù úkdY ùu fyda  úf,damslhska úiska wdydrhg .ekSu
ksid úkdY úu isÿ fõ'

� mdxY= yd c, ixrlaIKh lsÍu

ìï ieliSu ksid u;=msg wmOdjh wvq ù c,h mi ;=<g ldkaÿ ùu jeä ùfuka mfia
c,h .nvd l< yels .eUqr jeä fõ'  mi nqre,a jk úg mfia  ðø wjldY jeä jk ksid
o" mig ldnksl øjH tl;=jk ksid o mfia c,h Wrd.ekSfï Odß;dj  jeä ùfuka
j¾Idfjka fyda c, iïmdokfhka mig ,efnk  c,h ixrlaIKh  fõ' tfuka u mfia
kshñ; f;;ukh we;s wjia:dj, § iS iEfuka ukd jHqyhla we;s jk ksid mdxY= Ldokh
wvqù mi ixrlaIKh ùu o isÿ fõ'

� mfia we;s wkjYH øjH bj;a lsÍu

fmd,s;Ska" .,a uq,a jeks wkjYH oE me<Eá uq,aj,g ndOd we;s lrk neúka tajd bj;a
lsrSu o fuys oS l< yel'

� jeä wiajekakla ,nd .ekSug iqÿiq ;;a;aj ,nd oSu

Ydl uq,g mia tl;=  lsÍfuka u,a msfmk úg Ydl weo jeàu je<elafõ'
Wod( nv bßÕ=

rg lcq Ydl uq,g mia tl;= lsÍfuka Wiia wiajekakla ,nd .; yels h'

ìï ilia lsÍfuka miq mfia isÿ jk fjkialï

ìï ilia l< miq mfia fN!;sl ,laIK lSmhla fjkia fõ' tajd kï"

� wyUq r¿ nj � oDYH >k;ajh � iújr;dj

wyUq r¿ nj

mi u;=msg iqug mDIaGhla fkdue;s w;r j," f.dve,s" we;=<g yd msg;g fkÍu
olakg ,efnk ksid mdxY= mDIaGh r`Mh'   tu r`Mnj lsishï rgdjlg fkdue;s j wl%uj;a
j ;sfnk w;r thg wyUq r`M nj hehs lshkq ,efí' ìï ilia l< úg wyUq r`M nj jeä
fõ ̂ j.=j 5'1&'  mi ;=<  ;djld,sl j jeis Èh r|jd ;nd .; yels wjmd; m%udKh jeä fõ'
ta ksid mig c,h ldkaÿ ùug jeä ld,hla ,nd fok w;r mfia c,h r|d .ekSfï
Odß;dj yd c, ikakdhl;dj o jeä fõ'

oDYH >k;ajh

ìï ilia lrk úg  ;o ù we;s mi nqre,a jk ksid mfia ðø wjldY jeä ùfuka
mfia mßudj jeäfõ'  tfy;a mßudjg idfmalaI j nfrys jeä ùula isÿ fkdjk ksid oDYH
>k;ajh wvq fõ ^j.=j 5'1&'  kuq;a i;H  >k;ajh fjkia fkdfõ'   mig ldnksl øjH
ñY% ùu ksid mßudj jeä ùu fya;= fldg f.k o  mfia oDIH >k;ajh wvq fõ'
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iújr;dj

ìï ilia lrk úg ;o ù we;s mi nqre,a ù l=vd fldgiaj,g leãu ksid isÿre
ixLHdj jeä ù iújr;dj jeä fõ'  mfia laIqø yd uyd wjldY m%udKh iudk wkqmd;hlska
jHdma; ùu ksid  mfia /f|k mdxY= jd;h yd mdxY= c, m%udKh by< hdfuka fnda. a
jeãug iqÿiq mßirhla ilia fõ'

mfia jd; wjldY jeä ùu ksid ;dm ikakdhl;dj wvq ù îc m%frdayKhg iqÿiq
;;ajhla ̂ by< WIaK;ajhla& mi ;=< we;s fõ'  fuh isÿ jkqfha mfia we;s jdhq wjldY ;dm
l==ikakdhl f,i l%shd lsÍu u.ska mi ;=< ;dmh /£ ;sîu ksid h'

fuhg wu;r j mdxY= leá;s m%udKh 1-5mm olajd ùu iqÿiq fõ'  l=vd u wxY= mej;Su
ksid mdxY= Ldokh jeä jk w;r f;;a ù úh¿k úg lfnd¨ iE§ bß ;,d hhs'

j.=j 5'1 - ìu ieliSug fmr yd miq mfiys ,laIK iuyrlaj.=j 5'1 - ìu ieliSug fmr yd miq mfiys ,laIK iuyrlaj.=j 5'1 - ìu ieliSug fmr yd miq mfiys ,laIK iuyrlaj.=j 5'1 - ìu ieliSug fmr yd miq mfiys ,laIK iuyrlaj.=j 5'1 - ìu ieliSug fmr yd miq mfiys ,laIK iuyrla

   je,smi     ueámi

mdxY= .=Kdx.     ieliSug  ieliSfuka  ieliSug  ieliSfuka
       fmr     miq fmr   miq

   c, ikakdhl;dj cm/hour       17'64        22'23  1'91   6'08
   wyUq r¿ nj  cm        1'15         1'75  1'72   2'77
   ix;Dma; wjia:dfõ mdxY= c, %     32]         38]  41]   61]
   oDYH >k;ajh g/cm3        1'42         1'11  1'24   0'80

  5'2   ìï ieliSfï l%u

ìï ieliSfï mshjr

ìï ieliSfï l%shdj,sfha § tla tla l%shdldrlu isÿ lrk wjêh wkqj ìï ieliSu
m%Odk wÈhr folla hgf;a isÿ flf¾'

1' uQ,sl ìï ieliSu
2' mYapd;a ìï ieliSu ^w;=re h;a .Eu&

uQ,sl ìï ieliSu

fnda.h lafIa;%fha ixia:dmkh lsÍug fmr isÿ lrk ìï ieliSfï l%shd uQ,sl ìï
ieliSug wh;a fõ'   iqÿiq jemqreï ìula ,nd §u" j,a me< fnda ùu je<elaùu" mfia
fN!;sl ;;ajh ÈhqKq lsÍu fuys m%Odk wruqKq fõ'  fuys § m%d:ñl ìï ieliSu" oaù;Shsl
ìï ieliSu yd md;a;s ieliSu f,i wkqhd; mshjr 3 lska uQ,sl ìï ieliSu isÿ lrhs'

m%d:ñl ìï ieliSu$iS iEu  (primary tillage)

;o ù we;s mi újD; lsÍu fkdfyd;a mi fmr,Su ^iS iEu& fuys § isÿ fõ' fuu
ls%hdj,sfha § mi fmr<Sug wu;r j j,a me< yd bmke,s bj;a lsrSu;a" úYd, leg .;sh wvq
mdxY= u;=msgla iE§u;a isÿ flf¾'

² m%d:ñl ìï ieliSu isÿ lrk wjia:dj

iS iEfï l%shdj,sh ìï ieliSfï WmlrK Ndú;fhka isÿ lrk ksid mfia
;sfnk mdxY= f;;uk m%udKh jeo.;a fõ' jeä fyda wvq mdxY= f;;uk m%udK iS
iEfï ld¾hlaIu;dj wvq lrhs' f;;uk m%udKh wvq kï mi újD; lsÍu wmyiq jk
w;r f;;ukh jeä kï WmlrKj, mi we,Su ksid WmlrK Ndú;h wmyiq fõ'
tfuka u f;;ukh wêl wjia:dfõ ìï ieliSfuka mdxY= jHqyh úkdY jk w;r
mia leg úh`MKq úg b;du;a ;o iajNdjhla orhs' tu ksid mfia f;;uk m%udKh
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lafIa;% Odß;dfjka 25 - 50% olajd wvq jQ wjia:dfõ iS iEu fhda.H fõ'   iS iEug
WÑ; f;;uk mrdih ieye,a¨ mia i|yd úYd, jk w;r nr mia i|yd mgq h'

² m%d:ñl ìï ilik .eUqr

j.d lrk fnda.fha iM, uQ, uKav, l,dmfha .eUqr wkqj" iS iEu l< hq;=
.eUqr ;SrKh fõ'  tkï uqÿka uq,a iys; Ydl i|yd .eUqrg o ;ka;= uq,a iys; Ydl
i|yd fkd.eUqrej o iS iE hq;= h'

² m%d:ñl ìï ieliqï jdr .Kk

ukd j ieliQ mila ,nd .ekSu i|yd tla jrla fyda lsysm jrla iS iEu wjYH
fõ' tu jdr .Kk ;SrKh jkafka my; i|yka idOl u; h'
(a) mfia ;;ajh
(b) j,a me< jeã we;s m%udKh$bmke,s m%udKh

nr mia i|yd jeä jdr .Kkla iS iE hq;= w;r ieye,a¨ mila wvq jdr .Kkla
iS iEu m%udKj;a h'

m%d:ñl ìï ieliSfï wdldr

wjYH;dj yd wjia:dj wkqj úúO wdldrfha m%d:ñl ìï ieliSï lrkq ,efí'

Wod( � .eUqre iS iEu

� há mi nqre,a lsÍu

� jir mqrd ìï ieliSu

.eUqre iS iEu

idudkHfhka 25-30cm muK .eUqrg fyda Bg jvd .eUqrg iS iEu" .eUqre iS
iEu f,i y÷kajhs' fufia iS iEu ksid mi úYd, l=Üáj,g lefvk w;r tajd ysre
t<shg yd j¾Idjg n÷ka ùfuka m%udKfhka l=vd fldgiaj,g leã mfia jHqyh
ÈhqKq fõ'   wegjrd (Cynodon dactylon)  yd l<dÿre (Cyperus  rotundus)  jeks nyq
jd¾Isl j,a me< md,kh i|yd .eUqre iS iEu WÑ; h'  .eUqrg iS iEu ksid wiajekak
yd mfia f;;ukh r|d mej;Su jeä fõ'

há mi nqre,a lsÍu

mi tl u .eUqrlg iS iEu ksid mfia ;o ia;r we;s fõ' ta ksid fnda.fha uq,a
isria w;g fkdjeã ;sria w;g jeãu ksid wjg we;s Ydl iu. Ydl fmdaIl yd c,h
i|yd ;r.hla we;s fõ'  há mi nqre,a lsÍfï § u;=msg mig ndOd fkdlr yd mi
fmr<Sulska f;dr j há mfia iE§ we;s ;o ia;r leãu isÿ lrhs'

jir mqrd ìï ieliSu

fuh jir mqrdu isÿ lrk ìï ieliSuls' úh<s f.dú;eka lrk m%foaYj, j¾Idj
wdrïNh;a iu. u ìï ieliSu wrUkq ,efí' fufia lrkqfha j¾Id c,h jeä
m%udKhla mfia r|jd .ekSu i|yd h'  fnda.h isgqjk ld,h yd m%:u ìï ieleiSu
w;r ld, mr;rh jeä úg mi ;o ùu j<lajd .ekSu i|yd kej; kej; mi
ieliSu wjYH fõ'   iuyr wjia:dj, § wiajkq fk<Sfuka miq B <`. fnda.h isgqjk
f;la j,a me< md,kh i|yd lsysm jrla mi ilikq ,efí'

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 ls%hd oaú;Sshsl ìï ieliSu f,i y÷kajhs'  úYd, mia leg fmdä lsÍu" b;sß
ù we;s j,a me< yd bmke,s bj;a lsrSu" mi iu;,d lsÍu fuys § isÿ lrk l%shd fõ'
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md;a;s oeóu

N+ñh ieliSfuka wk;=re j jdß c,h iemhSug yd îc fyda me< isgqùug WÑ; f,i
lafIa;%fha úúO jHqy we;s lsÍu md;a;s oeóuhs'  md;a;s oeóu" isgqjk fnda.h wkqj ;SrKh
jk w;r iuyr fnda. md;a;s oeóulska f;dr j isgjkq ,efí'    WodyrK f,i uqx" lõms"
fidahd fndaxÑ jeks fnda. i`oyd úfYaIfhka ilia l< md;a;s wkjYH w;r fl<ska u
oaú;Shsl ìï ieliqu wjidkfha oS isgqúh yels h'   tfuka u ;lald,s" ñßia jeks fnda.
i|yd Wia md;a;s ilihs' nv brs`.=" w, j¾. wdosh i|yd we,s yd jeá l%uhg md;a;s idod
idudkHfhka jeáj, fnda. isgqjhs'   we,sh ;=< Wla j.d l< yels h'   j¾Idm;kh wvq
m%foaYj, c, ixrlaIKh i|yd .s,a jQ md;a;s ilia lrk w;r c,h r|jd .ekSug wjYH
wjia:dj, § o .s,ajQ md;a;s $,shÈ ilia lrhs'   Wod( ù

mYapd;a ìï ieliSu ^w;=reh;a .Eu&

fnda. ixia:dmkfhka wk;=re j" lafIa;%fha fnda.h ;sìh §u  isÿ lrk úúO ìï
ieliSfï l%shd mYapd;a ìï ieliSu fyda w;=reh;a .Eu f,i y÷kajhs'  mig fmdfydr ñY%
lsÍu" .i wjg mia nqre,a lsÍu" md;a;sj, levqKq ia:dk iE§u" .i uq,g mia tl;= lsÍu iy
j,a me< bj;a lsÍu fuys§ isÿ lrhs'

ìï ilia lsÍfï l%u

Wmßu ìï ieliSu

Wmßu ìï ieliSu idïm%odhsl l%uh fyj;a iïu; ìï ieliSfï l%uh f,i o
y÷kajhs'  fuys § uQ,sl ìï ieliSu isÿ lr bka miq mYapd;a ìï ieliSu isÿ lrhs' fuys §
fnda.hg wjYH .eUqrg mi ilia lr fnda.h isgqjhs'  fuu l%uh u.ska b;d ishqï j ìï
ieliSug yels ùu jdishls' kuq;a fuh úhoï wêl l%uhla jk w;r nEjqï iys; ìïj,
mdxY= Ldokh o isÿ fõ'

wju ìï ieliSu (minimum tillage)

wju ìï ieliSu f,i y÷kajkafka WÑ; md;a;shla" blauka îc m%frdayKhla iy
i;=gqodhl fnda. j¾Ok ;;a;ajhla hk uQ,sl wjYH;d m%Yia; uÜgñka mj;ajd .ksñka
ìï ieliSu wju lr .ekSu i|yd Ndú; lrk l%uhls'

ìï ieliSu wju lr .ekSug fuys § l%u folla Ndú; fõ'
1' ìï ieliSfï § úhoug idfmalaI j m%;s,dN w;a fkdjk l%shd w;a yeÍu
2' îc jemsÍu yd fmdfydr fh§u jeks úúO l%shd tlg iïnkaO lsÍu

wju ìï ieliSfï § uq¿ lafIa;%hgu m%d:ñl ìï ieliSu isÿ lrk w;r oaú;Shsl ìï
ieliSu isÿ lrkafka îc$me< isgqjk fma<sh Tiafia muKs'

wju ìï ieliSfuka id¾:l m%;sM, ,efnkafka r`M yd uOHu m%dKfha jhkhla
iys; miaj,gjk w;r fuys m%;sM, ksÍlaIKhl< yelafla o" wju ìï ieliSu jir fol
;=kla isÿ l< miqj h'

wju ìï ieliSfï jdis

� nEjqï ìïj, mdxY= Ldokh wvq ùu

� ìï ieliSug hk ld,h b;sß lr j.d lkak folla w;r mr;rh wvq ùu

� îc$me< isgqjk fma<s l,dm w;r msysá wka;¾ fma<s l,dmfha" fmr lkakfha
wiajekak fk<Sfuka miq b;sß ù ;sfnk bmke,a, Èrdm;a ùu u.ska mdxY=
,laIK jeä ÈhqKq ùu'  tfia u tu l,dmfha mfia we;s uq,a Èrdm;a ùu ksid
iEfok isÿre Tiafia mig c,h ldkaÿùu ukd j isÿ fõ'
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� ìï ieliSug hk úhou wvq ùu

� f.dúfmd< hka;% ksid isÿ jk mi ;o ùu wvq ùu

wju ìï ieliSfï  wjdis

� fufia ìï ieliQ lafIa;%hl îc m%frdayKh ùu wvq h'

� ldnksl øjH úfhdackh jk fõ.h wvq jk w;r fmdaIl ksoyia lsÍu m%udo
h'   tu ksid  jeämqr ridhksl  fmdfydr fh§ug isÿ fõ'

� rks, fnda.j, uQ, .eá;s iE§u wvq fõ'

� îc jemsÍu wmyiq h'

� j,a me< md,kh i|yd ks;r ks;r ridhksl j,a kdYl fhÈug isÿ fõ' ta
ksid mßir ¥IKh isÿ jk w;r nyq jd¾Isl j,a me< j.d ìfuys nyq, j we;s
fõ'

� iuyr frda. m<sfndaO o ia:djr ùug mq`Mjk'

Y+kH ìï ieliSu (zero tillage)

wju ìï ieliSfï wka; wjia:dj f,i fuh ye¢kaúh yels h' fuys § m%d:ñl ìï
ieliSula isÿ fkdlrk w;r oaú;Shsl ìï ieliSu o îc isgqjk fma<shg fyda ia:dkhg
muKla iSud flf¾'   îc jemsÍug fmr l%shdldÍ ld,h wvq ish,a, kik j,a kdYl fhdod
j,a me< md,kh lrhs'  Wod( .a,hsf*dfiaÜ j,a kdYl fhoSu'

fuys § l%shdldÍ ld,h wvq j,a kdYl Ndú; lrkqfha isgqjk îcj,g ish,a, kik
j,a kdYlfhka isÿ jk n,mEu je<elaùug h'  îc m%frdayKfhka miq j,a me< md,kh
i`oyd l%shdldÍ ld,h jeä jrKSh j,akdYl fhdod .efka' fuu j,a kdYl fnda.hg
ydkslr fkdúh hq;= h'

my; i|yka wji:dj, oS Y+kH ìï ieliSu fhdod .kq ,efí'

� úúO fya;= ksid ksis ld,hlg ìï ieliSu l< fkdyels ìï i|yd Wod( ksis
l,g jeis fkd,eîu ksid ìï ieliSu isÿ lr .ekSug fkdyels jQ ìï i|yd

� ksr;=re j mdxY= Ldokhg ,la jk ìï i|yd

� ìï ieliSug úYd, Y%uhla yd ld,hla wjYH jk ìï i|yd

Y+kH ìï ieliSu isÿ lsÍfï § ld¾hhka 3 la tl jr isÿ flf¾'
1' fnda.h isgqjk fma<sh Tiafia mgq ;Srhla Y=oaO lsÍu
2' îc isgqùu i|yd j<la iE§u
3' îc isgqùu yd mfika jid oeóu

Y=kH ìï ieliSfï jdis

1' mdxY= yd c, ixrlaIKh

ldnksl øjH LkscSlrKh jk fõ.h wvq ksid wka;¾ fma<s l,dmfha  j,a me< yd
fnda. wjfYaI jiqkla f,i l%shd lrk ksid jeis ìxÿ fl<skau mi iu. fkd.efgk
w;r u mi u;=msáka c,h .,d hEfï fõ.h o wvq fõ'  fï ksid mdxY= Ldokh wvq
fõ' óg wu;rj fuu jiqka mi iu. fl<ska u .eàu ksid mdxY= Ôùkaf.a ̂ .evú,qka
yd laIqøÔùka& l%shdldß;ajh jeä fõ' tu.ska mdxY= jHqyh oshqKq ù mig c,h ldkaÿ
ùu jeä ÈhqKq fõ' jiqkla mej;Su ksid c,h jdIam ùu wvq fõ'

2' úhou wvq ùu

úúO fya;= ksid ksis ld,hg ìï ilia lr .ekSug wmyiq jk N+ñj,g yd ìï ilia
lsÍfï úhou wêl wjia:dj, oS fhdod .; yels ùu ksid hdka;%sl n,h yd ld,h
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b;sßjk w;r wd¾Ól j jdisodhl h'  w;ska fyda hka;% u.ska ìï ieliSug wêl
n,hla jeh jk ksid Yla;sh wmf;a hdula isÿ fkdfõ'

Y=kH ìï ieliSfï wjdis

� úYd, îc iys; fnda. i`oyd fhdod .; yels kuq;a l=vd îc iys; fnda.j,g
fkd.e<fma'

� uq,a ld,j, oDYH >k;ajh wvq jqj;a úfYaIfhka îc isgqùug yd lDIs ridhksl
fh§ug hka;% Ndú; lrkafka kï mi ;o ùu we;s úh yels h'

� ueá wêl miaj, mdxY= jd;kh yd c, jyk ;;a;aj ÿ¾j, ksid Ydl j¾Okh
ÿ¾j, úh yels h'

� fuys oS uq¿ lafIa;%fha u jQ j,a me< úkdY lsÍu i`oyd uq,ska u ish,a, kik
j,a kdYl fhdohs' j.d lkakh ;=< Ndú; jk j,a kdYl m%udKh o jeä
lsÍug isÿ fõ'

� ridhksl j,a kdYl È.ska È.g u Ndú; lsÍu ksid j,a kdYl i|yd m%;sfrdaë
j,a me<Eá we;s úh yels h'  tfuka u j,a kdYl Ndú;fhka mßir ¥IKh isÿ
fõ'

� îc m%frdayK m%;sY;h iïu; l%uhg jvd 20% lska muK wvq fõ'

� LkscSlrKh wvq ùu ksid ridhksl fmdfydr jeäfhka Ndú; lsÍug isÿ fõ'

uv lsÍu     (puddling)

ù j.dj i|yd ìï ilia lrkafka uv lsÍfuks'   fuys wruqK uq¿ fnda. j.d ld,h
;=<u mi c,fhka hg lr ;nd .ekSu hs'

uv lsÍfï § mdxY= jHqyh úkdY flf¾' je,s" frdka uv yd ueá f,i ;ks ;ks mia
wxY= tlsfklska fjka ù ms<sfj<ska ;o ia;rh u; ;ekam;a ùfuka ishqï isÿre o weysÍ
wmdr.uH ia;rhla iEfoa'   tksid c,h N+.; c, uÜgu olajd .uka lsÍu je<lS ù Ydlfha
j¾Okhg wjYH uDÿ md;a;shla iEfoa'

   5'3   ìï ieliSfï  WmlrK

fnda. ixia:dmkhg iqÿiq mdxY= mßirhla ,nd .ekSug kï ìï ieliSu i|yd iqÿiq
WmlrK Ndú; lsrSu b;d jeo.;a fõ'   ìï ieliSfï WmlrK m%Odk wdldr follg my;
whqre j¾. l< yels h'

w' ìï ieliSfï wjia:dj wkqj
wd' tu WmlrK l%shd lrùug fhdod .kq ,nk n,h wkqj

w&' ìï ieliSfï wjia:dj wkqj Ndú; lrk WmlrK

fï wkqj ìï ieliSfï WmlrK wdldr 3 lg j¾. l< yels h' tkï"
1' m%d:ñl ìï ieliSfï WmlrK
2' oaú;Shsl ìï ieliSfï WmlrK
3' w;=reh;a .Efï WmlrK

1' m%d:ñl ìï ieliSfï WmlrK

m%d:ñl ìï ieliSu i|yd Wo¨" uq,a¨ j¾." k.=,a j¾. Ndú; lrhs'

2' oaú;Shsl ìï ieliSfï WmlrK

leg fmdä lsÍu" uÜgï lsÍu" md;a;s ieliSu wdÈh i|yd Woe,a," fmdare j¾."
f¾lalh" ßcrh" frdgfõgrh wdoS WmlrK Ndú; lrhs'
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3' w;=reh;a .Efï WmlrK

j,a me< md,kh" .ia uq,g mia tl;= lsÍu mi iu. fmdfydr l,jï lsÍu wdoS
fnda.h isgq jQ miq mig isÿ lrk ish¨ u l%shd i|yd wjYH WmlrK fuhg wh;a fõ'
fï i|yd Woe,a," fyda WmlrK wdosh Ndú; lrhs'

wd&'  fhdod .kq ,nk n,h wkqj WmlrK j¾. lsÍu

hka;% l%shd lrùug fhdod .kakd n,h wkqj o ìï ieliSfï WmlrK  wdldr 3 lg
j¾. l< yels h'

1' ñksia Y%uh Ndú; lrk WmlrK
2' i;aj Y%uh Ndú; lrk WmlrK
3' hdka;%sl n,h Ndú; lrk WmlrK

1' ñksia Y%uhY%uhY%uhY%uhY%uh Ndú; lrk WmlrK

fï i|yd Woe,a," uq,a¨ j¾." cmka frdgß ùvrh" w;a fmdarej" fyda WmlrK wh;a
fõ'

2' i;a;aj n,h Ndú; lrk WmlrK

fï i|yd fndfyda úg fhdod .kakd i;a;ajhd kï .jhd h' .eñ ,S k.=, ieye,a¨
hlv k.=,"  nqreu fmdarej uÜgï fmdarej wdoS WmlrK i;aj Y%uh fhdod f.k l%shd
lrjk WmlrK fõ'

3' hdka;%sl n,fhka l%shd lrjk WmlrK

fuu WmlrKj,g WodyrK kï ;eá k.=," cmka mßj¾;H k.=," frdgfõgrh"
;eá fmdarej" fldl= k.=," yev ,E,s k.=, fõ'

m%d:ñl ìï ieliSfï WmlrK

ñksia Y%ufhka l%shd lrk m%d:ñl  ìï ieliSfï WmlrK

Woe,a,

,S ñgla yd jdfka ;,hla iys; nyq ld¾h ìï ieliSfï
WmlrKhls'  ìu fmr,Su" j,a me< Wo¨ .Eu" j<j,a yEÍu"
mia bj;a lsÍu" ldkq lemSu" md;a;s oeóu" leg fmdä lsÍu"
uÜgï lsÍu wdoS ls%hd i`oyd Ndú; lrhs'  f.dv jev ioyd
f.dv Woe,a,;a" uv jevg uv Woe,a,;a Ndú; lrhs'  m%dfoaYsl
jYfhka fjkia jQ úúO yeve;s Wo¨ ;, olakg ,efí'

ìï ieliSfï WmlrK

   w;=reh;a .Efï
WmlrK

ñksia Y%uh
Woe,a,
uq,ä j
hlv bkak

m%d:ñl ìï ieliSfï WmlrK

i;a;aj Y%uh
.eñ ,S k.=,
ieye,ä
 hlv k.=,

hdka;s%l n,h
;eá k.=,
fuda,aâfndaâ
^yev,E,s& k.=,
cmka mßj¾;H
k.=,

oaú;Shsl ìï ieliSfï WmlrK

ñksia Y%uh
Woe,a,
uÜgï fmdarej
w;a f¾lalh

i;a;aj Y%uh
uÜgï fmdarej
;eá fmdarej
nqreu weK
o;a fmdarej

hdka;s%l n,h
;eá fmdarej
frdgfõgrh
fldl= k.=,
ÿkq o;a fmdarej

weK o;a fmdarej

fyda WmlrK
Woe,a,
w;a uq,ä j
j,a fk,k hka;%

rEmh 5'1  # úúO Wo¨ j¾.

f.dv
Woe,a,

weô,smsáh
m%foaYfha
we;s Woe,a,

fld;auf,a
m%foaYfha Ndú;
jk Woe,a,

hdmkfha Ndú;
jk Woe,a,

uv Woe,a,
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rEmh 5'5( ieye,a¨ hlv kÕ=,rEmh 5'5( ieye,a¨ hlv kÕ=,rEmh 5'5( ieye,a¨ hlv kÕ=,rEmh 5'5( ieye,a¨ hlv kÕ=,rEmh 5'5( ieye,a¨ hlv kÕ=,

yev ,E,a,
^lk&

lemqï ;,h

m;lvh

N+ñ wxYh

w;

uq,a,qj

,S ñgla yd W,a iys; jdfka ;,hla we;' md.k uq,a¨j" Wo¨ uq,a¨j
yd w;a uq,a¨j jYfhka  j¾. lSmhls' md.k uq,a¨j f.dv bvïj,
;o mia nqre,a lsÍu" .,a uq,a bj;a lsÍu" w, fnda.j, wiajkq fk,Su
wdoS ld¾hhka i|yd fhdod .kS' Wo¨ uq,a¨j f.dv bvï j, mia
nqre,a lsÍug fhdod .kS' w;a uq,a¨ f.j;= j.dfõ § w;=reh;a .Eug
fhdod .kS'

hlv bkak

hlv bkakg kdrdikh" w,jx.=j wdoS kï o Ndú; fõ' fuh md;a;s
ieliSfï oS  lkaä /ySu yd ,ïNlj mi nqre,a lsÍfï lghq;=j,g Wmfhda.S
lr .kS'

i;aj Y%ufhka ls%hdlrk m%d:ñl ìï ieliSfï WmlrK

foaYSh k.=,$.eñ ,S k.=,$ieye,a¨ hlv k.=,

foaYSh k.=f,ys foayh ,Sfhka o"  ;,h hlfvka o
ksujd we;' hlv ;,h ,S foayhg iú lr we;s w;r
weo f.k hdu i|yd È. oKavla  tu foayhg u iú
lr we;' k.=, w,a,d .ekSug ñgla we;s w;r .jhka
fhdod f.k wÈkq ,nhs'  ù j.dfõ oS nyq, j Ndú;
lrhs' 5cm muK .eUqrg mi ilia lsÍu isÿ flf¾'
kuq;a  mi ilia lrk .eUqre ;shqKq f,i md,kh

l< fkdyels h'  meh 6 la ;=< 0'1-0'15ha l N+ñ m%foaYhla iS iEu l< yels h'

ieye,a¨ hlv k.=,

� i;=ka u.ska weo f.k hhs' l=Uqre
ìïj, iS iEug Ndú; fõ'

� 10 cm muK .eUqrg mi yEf¾'

� lemS by<g tk mia msve,a, yev
,E,a, ksid fmrf<a'

� j,a me< mig hg lsÍu isÿ fõ'

� meh 6 l Èkl § fuu WmlrKh u.ska 0'15-0'25 ha olajd iS iEu l<
yels h'

hka;% u.ska wÈk mia fmr<k k.=,a

g%elag¾j,g iïnkaO lr iS idhs'  fï ioyd YS% ,xldfõ oaú frdao yd isõ frdao f,i
g%elag¾ j¾. 2 la Ndú; lrhs'  g%elag¾ j¾.h wkqj iú lrk WmlrK fjkia fõ'

Wo¨ uq,a¨j

md uq,a¨j

r E m h
5'3 # hlv bkak5'3 # hlv bkak5'3 # hlv bkak5'3 # hlv bkak5'3 # hlv bkak

rEmh 5'4( .eñ ,S kÕ=,rEmh 5'4( .eñ ,S kÕ=,rEmh 5'4( .eñ ,S kÕ=,rEmh 5'4( .eñ ,S kÕ=,rEmh 5'4( .eñ ,S kÕ=,

m;lvh ^yS ,Sh&

w;

lemqï ;,h
yS je,

yS o;

rEmh 5'2 #  úúO uq,a,q j¾.
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fuda,aâ fndaâ$yev ,E,s k.=, ̂ oaù frdao g%elagr

ioyd&

fuu WmlrKfha yev ,E,a,la iys;
ksid yev ,E,s k.=, f,i y÷kajhs'  cmka
mßj¾;H k.=, fuys tla wdldrhls'  iSidk
wia:dfõ § k.=,a ;,fha me;s udre lsÍug yels
ùu cmka mßj¾;H k.=f,a úfYaI ,laIKhls'
fuh oaú frdao g%elag¾ u.ska l%shd;aul lrkq
,nhs'

.eñ k.=, fyda hlv k.=,g jvd .eUqrg
iS idhs'  uv f.dú;efka oS fuka u f.dv f.dú;efka oS uQ,sl ìï ieliSu i`oyd fhdod .kS'
w¨;ska t<s fmfy<s l< bvï yd .,auq,a we;s bvïj, Ndú;h wmyiq h' fuu k.=f,a
úfYaI jdishla kï fnda. j¾.h wkqj ìï ieliSfï .eUqr iSre udre lsÍug yels ùu hs'
k.=,a ;,fha lemqï ;,h  15 - 20cm olajd o lemqï .eUqr 15cm  olajd o iSre uere l< yels
h' fuys W,a jQ k.=,a ;=vla yd Bg iïnkaO jQ mshdm;la jeks fldgila we;'  k.=, bosßhg
hdfï oS k.=,a ;=fvka mi yEfrk w;r lefmk mia msve,a, k.=,a ;,h osf.a by<g f.dia
k.=,a mshdm; ksid hál=re ù jefÜ' we;eï wjia:dj, k.=f,a yev ,E,a, hlv máj,ska
idod we;s ksid mia msve,s we,Su wvq jk w;r myiqfjka tajd .e,ù jefÜ' g%elagrh l=Uqrg
fh§ug fmr rn¾ frdao fjkqjg uv frdao fyda fnr frdao fhdod .; hq;= h'  uv wêl
ìulg kï fnr frdao fhdok w;r je,s iys; ìulg kï fm;s frdao fhfoa'  osklg 0'25-
0'50ha  m%udKhla iS iEu l< yels h'

fuda,aâ fndaâ$yev ,E,s k.=, ^isõ frdao g%elag¾ ioyd&

        bosrshg W,a yevhla we;s yev ,E,s 2- 3la ;sfí' th
k.=, n|g iïnkaO ù iSre udre l< yels ùu úfYaI;ajhls'
ìï frdaoh u.ska .eUqr md,kh l< yels h' msve,a, fmr<Su
ukdj isÿ fõ' yev,E,sj, mia we,Su j<lajk uv iQrkh
ksid ld¾hlaIu;dj jeä h' osklg 1'6-2ha la jev l<
yels h'

;eá k.=,

 fuu j¾.fha k.=,aj,ska mi ukdj lemS fmrf<k
neúka mi fydÈka fõ' ;eáj, mia we,Su j<lajk uv iQrkh ksid ld¾hlaIu;dj jeä h'
osklg 0'50-0'75 ha muK m%udKhla jev l< yels h'  fmdf<dfjka by<g tiùug" my;a
lsÍug yd iS idk .eUqr md,kh lsÍug g%elagrfha ødj n, moaO;sh WmldÍ fõ'

fuh .,a uq,a iys; w¨;ska ixj¾Okh flfrk f.dv bvïj, ìï ieliSug fhdod
.kakd WmlrKhls' idudkH k.=,l we;s k.=,a ;,h yd yev,E,a, fjkqjg fuys we;af;a
lrlefjk úYd, jdfka ;eáhls'  tu ;eáj, lemqï uqyqK; wj;, h'  fuys oS mi lemSu"

m%d:ñl ìï ilik WmlrK

frdao 4 g%elag¾j,g
iú lrk WmlrK

- yev ,E,s k.=,$fuda,aâ fndaâ k.=,
- ;eá k.=,

frdao 2 g%elag¾j,g
iú lrk WmlrK
- cmka mßj¾;H k.=,
  ^yev ,E,s k.=,&

rEmh 5'6# yev ,E,s k.=,$cmka mßj¾;H k.=,rEmh 5'6# yev ,E,s k.=,$cmka mßj¾;H k.=,rEmh 5'6# yev ,E,s k.=,$cmka mßj¾;H k.=,rEmh 5'6# yev ,E,s k.=,$cmka mßj¾;H k.=,rEmh 5'6# yev ,E,s k.=,$cmka mßj¾;H k.=,

k.=, yrjk
,Sjrh

yev ,E,a,
yrjk ,Sjrh yev ,E,a,

.eUqr iSreudrelrKh

k.=,a ;,h

uqÿka
weuqKqu

me;s
weuqKqu

rEmh 5'7( fuda,afndaâ k.=, ̂ oaú;aj
;,h&
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by<g tiùu ;eá u.ska isÿ flf¾'  ;eáj,g iú lr we;s uv iQrk (mud plate) u`.ska
msve,a, .,jd my< oeóu myiq lrhs'  WmlrKfha msysá ìï frdaoh fyj;a ySúá frdaoh
u.ska k.=, tl t,af,a ;nd .kS' lïmk wjfYdaIlh (shock absorber) u.ska .eiaiSu
wjfYdaIKh lr WmlrKh bosßhg ;,a¨ lr f.k hEu myiq lrhs'  fuu WmlrKh
tiùug;a lefmk .eUqr fjkia lsÍug;a g%elagrhg wod< ødj n, moaO;sh WmldÍ fõ'

úIalïN m%udK 3 lska ;eá ksmojk w;r tljrl oS tl u m%udKfha ;eá muKla
iú lr Ndú; l< hq;= fõ'  .,a b;d wêl mig fkd.e,fma'  ;o mila iys; bvï iS iEu
i|yd ;eá k.=, jvd iqÿiq fõ' ;ka;=uh uq,a iys; j,a me< wêl mia i`oyd o ;eá k.=,
WÑ; h'

oaú;Shsl ìï ieliSfï WmlrK

oaú;Shsl ìï ieliSu i|yd fhdod .kakd WmlrK ñksia Y%ufhka l%shd lrk
WmlrK" i;a;aj Y%ufhka l%shd lrk WmlrK yd hka;% Y%ufhka l%shd lrk WmlrK
f,i j¾. l< yels h'

ñksia Y%ufhka l%shd lrk WmlrK

Woe,a,

m%d:ñl ìï ieliSfï WmlrK hgf;a úia;r lr we;'

w;a f¾lalh

m%d:ñl ìï ieliSfuka miq w;a f¾lalh fhdod
f.k lafIa;%fha .,a uq,a" b;srs j,a me<" bmke,s bj;a
lsrSu" mia leg fmdä lsrSu" mi uÜgï lsrSu wdoS lghq;=
l< yels h'

w;a fmdarej

w;a fmdarej fndfydaúg ù uv f.dú;efka oS fhdod
.efka'  ù j.dfõ oS ;jÿrg;a mi ishqï f,i uÜgï lr
.ekSug w;a fmdarej Ndú; flf¾'  w;a fmdarej Ndú; lr
lafIa;%fha c, jykhg  we, ux oeóu ù j.dfõ oS lrkq
,nhs'

i;a;aj n,fhka l%shd lrk oaú;Shssl ìï ieliSfï WmlrK

5'9 rEmh# w;a f¾lalh

^1& uqqÿka weuqKqï ia:dkh
^2& me;s weuqKqï ia:dk
^3& lemqï ;,h ̂ ;eáh& - mia msve,a, lemSug wdOdr fõ'
^4& ;eá fnhdßu - lemqï ;,h lrleùug WmldÍ fõ'
^5& ;eá ̂;,& mdo - lemqï ;,h k.=,a n|g iú lsÍug WWmldÍ

fõ'
^6& N+ñ frdaoh - k.=, tl t,af,a f.k hdug WmldÍ fõ'
^7& lïmk jdrlh - k.=,g oefkk lïmk wju lsÍug WmldÍ

fõ'
^8& uv iQrkh - mia msve,a, fmr<Sug yd uv bj;a lsÍug

Woõ fõ'

-   g%elagrhg wuqKkq ,nk ia:dk

(3)
(6)

(4) (1)

(2)

(8)

(5)

(7)

rEmh 5'8( ;eá k.=,l fldgia

< fmdare ,Sh

< fmdare

;,h

rEmh 5'10( w;a fmdarej
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uÜgï fmdarej$;, fmdarej

i;=ka fofokl= u.ska woskq ,nk fmdarejls'
i;=ka fofokdf.a  lr  u;  ;nk  yria  ,Sh úh .y
f,i y÷kajhs'  úh .y ,Kq mÜgd fyda je,a u.ska
i;=kaf.a lrg ysr lr  ne|  fmdarefõ yria ,Shg iú
lr iS iEu lrhs'  uÜgï fmdarej uv f.dú;efka oS
fndfyda úg Ndú; lrkq ,nhs'  fuhska leg fmdä
lsrSu yd fmd<j uÜgï lr c, jyk ;;ajhla ,nd
fohs'  meh 4l oS 0'4ha la muK fmdare .E yels h'

nqru weK o;a fmdarej

uv ìï ilia lsrSug fhdod .kq ,nk fmdarejls'  120-
135cm la os. 45cm la muK úIaalïNh we;s fldghlg
weK o;a iú lrhs' jev l< yels .eUqr 12 cm la muK
fõ'  leg fmdä lsÍu yd kej; jrla mi nqre,a lsÍug
Ndú; lrhs'

hka;% n,fhka l%shd lrk oaùs;Shsl ìï ieliSfï WmlrK

WmlrK

   isõ frdao g%elag¾j,g iú lrk WmlrK     frdao fol g%elag¾j,g iú lrk WmlrK
fldl= k.=, frdgfõgrh
;eá  fmdarej weK o;a fmdarej
weK o;a fmdarej
ßcrh

fldl= k.=,

j.d lsÍug iqÿiq ìul u;=msg bmke,s" l=Kq
frdvq fukau le,E Y=oaO lsÍu" leg fmdä lsÍu"
mi nqre,a lsÍu jeks ld¾hhka i|yd fhdod .kS'
oaú;Shsl ìï ieliSfï WmlrKhla jqj o m%d:ñl
ìï ieliSu i|yd o f.dùyq fhdod .ks;s' kuq;a
mi fmr,Sula isÿ  fkdjqK;a .eUqrg mi nqre,a
lsÍu lrhs'  fldl= k.=,a ;, iúu;a jla .eiqKq
oKavlg iú lr we;'  tu o`vq iuQyh iels,a,lg iú ù ;sfí'  ;=ka ikaê weuqKqfuka
^Three point Hitch& isõ frdao g%elagrhg iú
lrhs'

frdgfõgrh ^N%uK fmdarej&

yev ,E,s k.=, fhdod ìï ieliSfuka miq
lafIa;%fha úYd, mia msve,s mj;S' fïjd b;d
ishqï mßos l=vd lsÍug;a" j,a me<Eá úkdY

w;<
fmdare ,Sh<

fmdare ,E,a,<

rEmh 5'11( uÜgï fmdarej

 5'12 rEmh( nqreu weK o;a fmdarej 5'12 rEmh( nqreu weK o;a fmdarej 5'12 rEmh( nqreu weK o;a fmdarej 5'12 rEmh( nqreu weK o;a fmdarej 5'12 rEmh( nqreu weK o;a fmdarej

k.=,a n|

>

k.=,a ;,h<

< weuqKqu

rEmh 5'13# fldl= k.=,# fldl= k.=,# fldl= k.=,# fldl= k.=,# fldl= k.=,

oïje,a ljrh

;,

ol=Kqmi
;,

jïmi ;,
weuqKqï oKav

rEmh 5'14 # 5'14 # 5'14 # 5'14 # 5'14 # frdgfõgrh
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lr ldnksl øjH f,i mi ;=<g heùug;a Ndú; l< yels WmlrKhls" frdgfõgrh'
fuh g%elagrhg iú lsÍu b;d myiq h' N+ñ  frdaoh Wia my;a lsÍfuka mi uÜgï lrk
.eUqr ;SrKh l< yels h' frdgfõgrh  ù j.dfõ oS uv lsÍug o nyq, j Wmfhda.S lr .kS'

;eá fmdarej

fïjdfha wlaIhlg iú l< ;eá lÜg,
lsysmhla we;'  tla lÜg,hl ;eá 7 la muK we;'
jvd bosßfhka .uka lrk ;eá lÜg,fha odr /,s
iys; jk w;r miq miska .uka lrk ;eáj, odr
iqug h'  bosßfha we;s ;eáj,ska mia leg fmdä
lrk w;r miq mi ;eáj,ska iu;,d lrhs'  ta
wkqj ;eá k.=, Ndú;fhka mi fmr,k ,o f.dv
bvïj, úYd, mia l=Üá fmdä lsÍu" uÜgï lsÍu
l,jï lsÍu jeks ld¾hhka lSmhla  tl jr isÿ

lr .; yels h' ;, fma<s fol mfia iajNdjh wkqj iSre udre lr .; yels h'

;eá fmdarefjys wvx.= ;eá idudkH ;eá k.=f,ys we;s ;eáj,g jvd l=vd jk
w;r ixLHdfjka jeä h'  tajd úIalïNfhka 45 - 55cm jQ wj;, ;eá jk w;r" fuu ;eá
w;r mr;rh 15cm  isák  fia rduqfjys welai,fhys iú lr we;'  ;eá ish,a, welai,h
iu. tl jr tlg lrlefjk fia ks¾udKh lr we;'

weK o;a fmdarej

hlv rduqjlg iú lrk ,o fldl= fma<s ;=klska
muK iukaú; fõ'  l,ska iS idk ,o bvul leg fmdä
lsÍu" uq,a bmke,s bj;a lsÍu" uQ,sl fmdfydr ñY% lsÍu

jeks ld¾hhka i|yd
Ndú; flf¾'

ßcrh

jeá yd ldkq wdldrhg md;a;s iE§ug Ndú; lrhs'
ßcrh bÈßmig .uka lrk úg mia msve,s fomig
fmr<Su ksid ldkqjla yd jeá folla we;s fõ' .,a uq,a
iys; N+ñj, fhoSu wmyiq h' uo jYfhka f;;a jQ
miaj, ld¾hlaIu;dj jeä h'

w;=re h;a .Efï WmlrK$mYapd;a ìï ieliSfï WmlrK

fuys § oaú;Shsl ìï ieliSug fhdod .kakd WmlrK u
fndfyda úg Ndú; fõ'  tfy;a ta i|yd úfYaIfhka ksmojQ Wo¨"
fyda j¾. (hoe) j,a fk<k hka;% (weeders)  Ndú; l< yels h'

cmka frdgß ùvrh

ù j.dfõ j,a me<Eá u¾okh i|yd cmka frdgß ùvrh
fhdod .kS'  20cm  mr;rhg fma<shg isgqjk ,o ù j.d lafIa;%j,

;eá<

n|>>weuqKqu

rEmh 5'15( ;eá fmdarej

5'16 rEmh( weK o;a fmdarej5'16 rEmh( weK o;a fmdarej5'16 rEmh( weK o;a fmdarej5'16 rEmh( weK o;a fmdarej5'16 rEmh( weK o;a fmdarej

weuqKqu

rduqj

ñgweK o;a

n|weuqKqu

ßcrh

ye~,h

rEmh 5'17( ßcrh

rEmh 5'18( cmka frdgß ùvrh
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jmqrd fyda me< isgqjd i;s 2 lg yd i;s 6 lg miq j,a fk<Sug fhdod .kS'  l=Uqf¾ c,
uÜgu 2'5cm la Wig ne`o fma<s w;r ùvrh bosßhg;a miq mig;a ;,a¨ lrñka j,a me<Eá
fmdä lr mi yd ñY% lrhs'  j,a me< .e,ù mi iu. ñY% ùu ksid ldnksl øjH mig tla

ùu fuu hka;%fhka isÿ
fõ'

fyd a WmlrK ^wosk

j¾.fha w;a Wo¨&

fïjd w;ska l%shd lrjk
ir, ieye,a¨ WmlrK
fõ'  úfYaIfhka f.dv
fnda.j, j,a u¾okhg

Ndú; fõ'  fma<s w;r j,a fk<Sug;a îc isgqùug iqÿiq l=vd we,s ieliSug;a fhdod .kS'

ñßia" uqx W÷" lõms" nv brs`.= wd§ fnda.j, j,a fk<Sug Ndú; l< yels h' fmdfydr
fh§u" mi nqre,a lsÍu yd fmdfydr mig ñY% lsÍug o fhdod .; yels h'

    5'4 fnda. ixia:dmk l%u

fnda. ixia:dmkh  (crop establishment)

lafIa;%fha îc fyda me< isgqjd" tajd m%frdayKh ù fnda.hla f,i jeãug ie,eiaùu
fnda. ixia:dmkh kï fõ'

,sx.sl m%pdrKhlaa olajk Ydl m%Odk jYfhka îc u.ska ixia:dmkh lrk w;r
j¾Ol fyj;a w,sx.sl m%pdrKhla iys; Ydl" j¾Ol fldgia ^w;= len,s" l| fldgia"
wdlkao" uq,a len,s" fldau" ffrfidau wdosh& u.ska ixia:dmkh lrkq ,efí'

by< wiajekakla ,nd .ekSug ukd fnda. ixia:dmkhla w;HjYH fõ' th frdamK
øjH" frdamK øjHj,g lrk ,o m%;sldr" isgqjk ld,h" isgqjk .eUqr yd isgqjk wdldrh
wdoS lreKq fuka u  mdxY= idOl yd mdßißl idOl u; o r\ mj;S'

i' kshñ; ld,hg fnda. jemsÍu

kshñ; ld,hg fmr fnda. jemsÍfuka ìc m%frdayKhg wjYH f;;ukh mfia
fkd;sìfuka ìc m%frdayKh wvq jk w;r c,h W!k;dj ksid ìc me< ue,ùug ,la
fõ'

ksis l,g fnda. jemsÍfuka fnda.fha ish¨ j¾Ok wjêj, g iqÿiq mßir ;;a;aj
,eîu ksid wiajkq jeä fõ'  ksj¾;k fnda. úYd, ixLHdjla i`oyd fudaiï jeiai
weröu;a iu. fnda. ixia:dmkhg iqÿiq ld,h t<efò'

îc m%frdayKh jk ld,fha § wêl j¾Idj ,eîfuka îc me<j,g ydks issÿ fõ' m%Nd
ixfõ§ fnda. m%udo ù jemsÍu ksid blaukska u,a yg .kS' j¾Ok ld,h wvq ùu ksid
wiajkq wvq fõ' m%udo ù jemsÍu ksid fnda.h mQÈk ld,hg mfia f;;ukh wvq ùu
ksid fnd,a îc jeä fõ'  wiajkq mefik ld,hg jeiai mej;Su ksid wiajkq ydks
wêl fõ'

ii' îc isgqjk .eUqr

îc isgqùfï oS iudldr .eUqrlska isgqùfuka taldldr mßK;shlska hq;a fnda. j.djla
,efí'  kshñ; .eUqrg jvd wvq fyda jeä .eUqrlska îc isgjQ úg îc wvqfjka me<
ùu ksid Ydl >k;ajh wvq fõ'  Ydl me;sÍu wiudldÍ ùu ksid j,a me< j¾Okh

rEmh 5'19( fyda WmlrK
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fõ'

îc isgqjk .eUqr" îcfha m%udKh" îcfha wvx.= ixÑ; wdydr m%udKh" îcd.%mfha È.
yd mdxY= f;;ukh u; rod mj;S'  úYd, îc mfia 6 cm  muK .eUqrg isgqúh yels
h' ^Wod( rg lcq" tvre" iQßhldka;& l=vd îc u;=msgg wdikak jk fia jemsßh hq;=
h'  idudkH Í;sh jkqfha îchl úIalïNh fuka 3-4 .=Khla .eUqßka îc isgqùu
iqÿiq njhs'

îc jemsÍu fyj;a biSu

b;du;a fydoska ishqï j ilid .;a ìul taldldÍj me;sfrk
whqßka îc w;ska úiqrejd yeÍu jemsÍfï § isÿ lrhs' jemsÍu isÿ
lrk m%Odk fnda.hla f,i ù ye¢kaúh yels h' fuys oS ,shoafoa
tla fl<jrlska wdrïN lr ;ekska ;ek weúÈñka ,shoao ;=< iu
j úisfrk mßÈ w;ska ù îc biSu isÿ lrhs' tla f.dúfhl=g
Èkl§ 1ha l muK ù jemsßh yels fõ' jemsÍfuka miq ;o j¾Id
we;s fkdjk mßÈ ld,h f;dard .; hq;= h' ;o jeis we;s jqjfyd;a
îc fia§ f.dia my;a ia:dkj, tla /ia fjhs' ù j,g wu;r j
l=rlalka" fufkaß" wn" uqx" ;, hkd§ îc o jmqrkq ,efí'

jemsÍfï l%ufha jdis

² wvq Y%uhla  yd ld,hla jeh ùu

² lïlre úhou wvq ùu

jemsÍfï l%ufha wjdis

² îc úúO .eUqßka ;ekam;a ùu ksid j.dj taldldÍ fkdùu

² jeä îc m%udKhla wjYH ùu
m%frdayKh fkdù wmf;a hk îc m%udKh jeä ksid tall N+ñ wjldYhlg
fhÈh hq;= îc m%udKh jeä h'  ta ksid ñ, wêl îcj,g iqÿiq fkdfõ'

² jemqrE ú.i j¾Idj we;s jqjfyd;a îc fia§ hdu
² mlaISkaf.ka ydks isÿ ùu
² me< fyda fma<s w;r mr;rhla fkdue;s ksid j,a me< md,kh" fmdfydr fhoSu"

wiajkq fk<Su yd hdka;s%lrK lghq;= lsÍu wmyiq h'
² kshñ; mr;rhla fkdue;s ksid lDñ yd frda. Wjÿre me;sÍu jeä ùu

rEmh 5'20 5'20 5'20 5'20 5'20 # îc jemsÍu

;ks
fma<shg
isgqùu

fofma<shg
isgqùu

iup;=ri%
l%uhg
isgqùu

Ivi%dldr
l%uhg
isgqùu

;%sfldaK
l%uhg
isgqùu

mfya fnÿï
l%uhg
isgqùu

wl%uj;a l%u
^wyUq jemsÍu&

l%uj;a l%u
^îc isgqùu&

îc isgqùu

fm<g
îc jemsÍu

j<j,a ydrd
îc isgqùu

me< isgqùu

l%uj;a l%u
  ^fma<s l%uhg isgqùu&

fnda. ixia:dmk l%u

wyUq isgqùu me< jemsrSu

wl%uj;a l%u
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². me< .ykh ;ekska ;ekg fjkia neúka me< w;r ;r.h o ta wkqj fjkia ùu

j<j,a ydrd îc isgqùu

fldrgq f.dú;efka § nKavlald" mf;da," msms[a[d" jÜglald" fndaxÑ" uE hkd§ îc
j<j,a ydrd isgqjkq ,efí' fuu l%ufha § l,ska ms<sfh, lrk ,o j.d N+ñfha l=vd
j<j,aj,  îc 3 - 4 la isgqjd tajd jevqKq  miq idrj;a me< 2 la muKla tl j<l b;sß
lr fiiq me< Wÿrd bj;a flfrhs' îc isgqùfï § tajd isgqjk .eUqr yd m%udKh ms<sn| j
ie,ls,su;a úh hq;= h'

fm<g îc isgqùu$jemsrSu

fm<g jemsÍu hkafkka woyia lrkafka fnda. jeãug iqÿiq mr;rhla we;sj fma<sj,
îc fh§uhs' fï i|yd w;ska fyda ta i|yd fhdod .kakd úfYaI WmlrK u.ska fyda jemsßh
yels fõ'

a. w;ska fm<g îc isgqùu

we;eï m%foaYj, ù fuu l%uhg jmqrkq ,efí'  fm<g ù jemsÍfï § ,shoao yryd
,Kqjla weo lSm fofkla ,Kqj msgq mi isg ;=kSjg ,Kqj Èf.a îc fhdod wjika
ùfuka miq j ;uka l,ska isgf.k isá m%foaYfha wä mdrj,a mdofhka uld oud
fhda.H mr;rh wkqj ,Kqj miq mig f.k kej;;a ,Kqj Èf.a îc oukq ,efí'
fuu l%uhg ,sheoafoys fma<sj, îc jmqrd wjika jk ;=re ,Kqj wÈñka ,Kqj Èf.a
îc jmqrhs'

b. îc jmalr u.ska fm<g îc isgqùu

fm<g jemsÍu i|yd  îc jmalrh fhdod .kS'  îc jmalr lsysmhla we;'

      îc jmalr

f.dv fnda. i|yd uv fnda. ^ù& i|yd
  ;ks fma<s îc jmalrh    úl%ufialr îc jmalrh

'    FMRC fofma<s îc jmalrh
   fcdakamq,af,a îc jmalrh

   fma<s yfha

fnr frdao îc jmalrh

úl%ufialr îc jmalrh

V yeve;s f,dayuh fmÜáhls' tys fomi ìug iïnkaO ù
.uka lrúh yels frdao folls' frdao 2 yd iïnkaO jk yria
oKavg iú jQ lïì  o`.rhla we;'
tu.ska îc ksl=;a lrk isÿre fj;
îc fhduq lrhs' WmlrKh md,khg
wdOdrlhla iú lr we;'

fcdakamq,af,a îc jmalrh

fuys we;s y;/ia îc fmÜáh
;=<g lKq lemqKq  îc ^îc uQ,h
hka;ug jevqK îc& ou hs' îc .uka
lsrSug îc fmÜáhg k< fma<s lsysmhla

rEmh 5'215'215'215'215'21# úl%ufialr îc

rEmh 5'225'225'225'225'22# fcdakamq,af,a fcdakamq,af,a fcdakamq,af,a fcdakamq,af,a fcdakamq,af,a îc jmalrh jmalrh jmalrh jmalrh jmalrh
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mr;rh wkqj iïnkaO lr we;' hka;%h l%shd lrjkakd îc n÷kg lKq lemqKq îc fhdod
jemsÍu wdrïN lr tl w;lska weof.k hk w;r fmÜáh ;=< we;s îc w;ska l<jï
lrñka hd hq;= fõ'  túg .,d tk îc N+ñfha ;ekam;a fjhs' fuys we;s bms¿ï ,E,a, u.ska
mig jegqK îc jeiSu isÿ lrhs'

FMRC fofma<s f.dv fnda. îc jmalrh

fuu îc jmalrh yev,h" îc fmÜáh" nqreiqj" îc md,k frda," i,l=KqlrKh"
welai,h" ldkq ilikh" N+ñ frdaoh hkd§ Wmdx.j,ska iukaú; fõ'

fidahd fndaxÑ" lõms" W÷" uqx yd nv bß`.= hkd§ îc isgqùu i|yd fuu WmlrKh
fhdod .; yels fõ' taa ta îc i|yd ilia lr we;s kshñ; îc frda,h tu îc Ndú; lsÍfï
§ fhdod .; hq;= fõ' fuu WmlrKh fhdod îc fma<sj, jmqrk wjia:dfõ § mi úh<s
;;a;ajfha fyda u| jYfhka f;;a ;;a;ajfha ;sìh hq;= h'

fuu îc jmalrh fh§fuka fma<s w;r  mr;rh 20cm isg 60cm olajd iSre udre
lr.; yels fõ'  jmalrfha frdaoh .,jd iqÿiq îc frda,h iu. îc fmÜáh iú l< hq;=
h'  Bg miq j fomifrdao iú l< hq;= fõ'  welai,h Èf.a îc fmÜáh iys; fldgi tyd

fuyd lsÍfuka ta ta fnda. i|yd wjYH mr;rh ilia
lr .; yels fõ'  miqj fuu WmlrKhg îc oud
lafIa;%fha tla fl<jrlska îc jemsÍu wdrïN l<
hq;= h'  îc jmalrh tla w;lska weof.k hEfuka
tla jrlg fma<s 2 l îc jemsßh yels fõ'

fma<shg îc isgqùfï jdis

1' w;=reh;a .Efï lghq;= blaukska yd ld¾hlaIu j isÿ l< yels ùu
2' kshñ; .eUqrlg îc isgqúh yels ùu
3' wmf;a hk îc m%udKh wvq ùu

me< isgqùu

wl%uj;a l%uh

�     wyUq isgqùu

;jdkaj,ska Wÿrd .kakd ,o îc me< l,ska ilia lr .;a N+ñfha wyUq f,i j<j,a
ydrd isgqjkq ,efí'  kshñ; mr;rhla fkdue;s fuu l%ufha § fnda. j¾. .Kkdjla
jqj o wl%uj;a f,i isgqjkq ,efí'  fuu îc me< Wÿrd isgqùug b;du;a fhda.H
jkafka ijia ld,h fyda jeys j<dl=`M iys; w`oqre  oskhka h'  me< isgqùfuka miq
fijK lsrSu wjYH fõ'  me< isgqjkq ,nkafka tajdfha uq,a úysÿjd ;eìh yels
m%udKfha j<j,a j, h'  w;= m;% t;rï me;sÍ fkdjefvk fnda. wvq mr;rhla we;sj
o jïngq jeks uola me;sÍ jefvk fnda. jeä mr;rhla we;sj o isgqjhs'

uQ,sl fldgia iy ld¾hhka
^1&  ye~,h - l%shdlre fuh u.ska jmalrh weof.k hhs'
^2&  îc md,k frda,¾- fmÜáfha we;s îc l%udkql+, j fnod yeÍu
^3&  îc fmÜáh - isgq jk îc ;nd .kafka fuh ;=<hs'
^4&  welai,h - fuh jmalrfha frdao fol iïnkaO lrhs'  îc frda,¾

iú lr we;af;a fuhghs'  welai,h lerflk úg îc
frda,¾ o lrlefõ'

^5& udlrh - jmalrh ksjeros f,i fma<shg weof.k hdug ud¾.h
fmkajhs'

^6&  nr fmÜáh - we<sh .eUqrg iEoSug nr fhoSu
^7&  N+ñ frdao - jmalrh lafIa;%fha f.k hdu
^8&  we<s ilikh - îc isgqùug iqÿiq .eUqrlska hq;a we<shla ieliSu
^9&  îc jikh - we<sfha ;ekam;a jQ îc jeiSug mia iaj,amhla we<shg

tl;= lsÍu'  fuh weof.k hk oïje,ls'
^10&  îc k<h - frda,¾j,ska ,nd fok îc fmdf<dj u;g f.k hdu

^3&

^1&
^2&

^4&

^5&

^6&
^7&

^8&^9&

^7&

rEmh 5'23( FMRC fofma<s f.dv îc jmalrh
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rEmh 5'25# ;ks fma<shg
isgqjk whqre

rEmh 5'26# fofma<sshg
isgqjk whqre

� me< ùis lsrSfï l%uh ^merIqÜ l%uh&

      ù j.dfõ oS fuu l%uh Ndú; lrhs' 13'3 ksmqK;d uÜgfï oS fuu l%uh ms<sn|
j jeäÿr idlÉPd flf¾'

fma<s l%uhg isgqùu

fuh w;ska isgq ùu fyda WmlrK Ndú;fhka isÿ lrhs'

fma<s l%uhg me< isgqjk WmlrKhla uy b¨mam,a,u f.dúm< hdka;%sl uOHia:dkh
u.ska fï jk úg ksIamdokh lr we;'

1' ;ks fma<shg isgqùu

fma<s 6 f.dhï me< isgqjk hka;%h fï i|yd WodyrKhla
f,i .; yels h' fuu hka;%h tla whl=g l%shd l< yels
fõ' tys tl jr fma<s 6la fma<s w;r 20 cm mr;rh we;s j
me< isgqúh yel' fuys nr 22 kg ls' fuu hka;%fhka
isgqùu i|yd vefmd.a ;jdka  Wmfhda.S  lr  .kS  ̂ vefmd.a
;jdka ms<sn| j 13'3 ksmqK;d uÜgfï oS idlÉPd flf¾&'

fuu ;jdk 20 x 40cm fldgiaj,g
lmd me< isgq ùfï hka;%hg fhosh
hq;= h'

fu WmlrKh"
i.   ,siaikh
ii.  me< n`ÿk r|jk m%Odk rduqj
iii. me< Wÿrd .ekSug yd isgq ùug
Wmldr jk f,dayuh we`.s,s hk
úfYaI fldgiaj,ska hqla; fõ'

,shoafoa tl fl<jrl isg os. w;g hka;%h ls%hd;aul lrkq
,efí'  hka;%h ls%hd lrjkakd hka;%h wosñka miq mig .uka
lrhs'  hka;%fha ls%hdldÍ ye`v,h my<g ;,a¨ l< úg hka;%fha
f,dayuh we`.s,s bosßhg .uka lr me< lsysmhla Wmqgd f.k
f.dia fm<g isgqjhs' tla jrl oS hka;%h miq mig 10cm  muK
weo " ye`v,h by<g Tijd kej; my<g ls%hd lrúh hq;= h'  fma<s w;r

20cm o me< w;r 10cm mr;rh we;sj fuu hka;%h ud¾.fhka me<
i s g q úh yels fõ'

2'    fofma<shg isgq ùu

;ks fma<shg fuka u
fofma<s

l%uhg o wkakdis isgq ùu isÿ lrhs'

3' ;%sfldaK l%uhg isgq ùu

m<;=re Whkaj, me< isgq ùfï § fuu l%uh o fnfyúka u
wkq.ukh lrkq ,efí' fuu l%uh wkqj me< isgqjkafka
iumdo ;%sfldaKhl uq`Mj, h'

rEmh 5'245'245'245'245'24# f.dhï me<f.dhï me<f.dhï me<f.dhï me<f.dhï me<
isgqjk hka;%hisgqjk hka;%hisgqjk hka;%hisgqjk hka;%hisgqjk hka;%h

rEmh 5'27( ;%sfldaK
l%uhg isgqjk whqre

rEmh 5'28( iu;=ri%
l%uhg isgqjk whqre



210

4' iu p;=ri% l%uhg isgq ùu

m<;=re j¾." rn¾" fmd,a hkd§ j.d iup;=ri% l%uhg isgqjkq
,efí' fï l%uhg fnda. isgq ùu b;du;a u myiq h' Ydl msysgqjd
we;af;a iu p;=ri%hl uq`Mj, h'

5 mfya fnÿï l%uhg isgq ùu

mfya fnÿï l%uhg me< isgq ùu
fnfyúka u iu p;=ri% l%uhg iudk fõ' tfy;a fuys tla
fjkila we;' tkï iu p;=ri%hl uq`M y;f¾ isgqjd we;s
Ydl y;rg wu;r j ueo ;j;a Ydlhlaa ;sîu hs' iu p;=ri%fha
uq`M yryg hd lrk úl¾K yuq jk ia:dkfha mia jeks
Ydlh msysgq úh yels h' mfya fnÿï l%uhg m,;=re .ia
isgqjkafka kï tys ueo msysgqjk Ydlh m%Odk Ydl j¾.hg
wh;a fkdúh hq;= h' iu p;=ri%fha uqq¿ y;f¾ wU .ia isgqjd
we;a kï ueo isgqùug jvd;a u fhda.H m,;=re j¾.hls"
mefmd,a'

6' Ivi%dldr l%uhg isgqùu

fndfyda ÿrg ;%sfldaK l%uhg iudk fõ' mdohl È. 2'5 - 3'5 m  la w;r fõ' flfi,a
j.dj i|yd fhdod .kshs'

fma,shg me< isgqùfï jdis

² îc wjYH;dj wvq h'
² j.d lkak w;r mr;rh wvq l< yels ùu
² me< yd fma<s w;r kshñ; mr;rhla mj;sk ksid fnda. Ydl w;r yd uQ,

moaO;s w;r ;r.h wvq ùu
² ;lald,s" ñßia" ÿïfld< jeks l=vd îcj, îc me< ;jdkl kv;a;= lr kSfrda.S

me< f;dard lafIa;%fha isgq úh yels ùu
² hdka;S%lrKh yd w;=reh;a .Efï lghq;= myiq ùu

wjdis

² ;jdkla ilia l< hq;= ùu
² ;jdka me< bosÍfï oS uq,aj,g ydks úh yels ùu yd kj me< lafIa;%hg yqre l<

hq;= ùu
² me< Wÿrd isgqùug jeä Y%uhla yd ld,hla jeh ùu

   5'5 ;jdka ilia lsÍu

isgqùu i|yd me< ksIamdokh

;jdkla hkq frdamK øjH isgqjk ia:sr N+ñfha j.d lrk f;la wdrlaIs; j /l n,d
.kakd ia:dkhls'  ke;fyd;a" frdamK øjH u.ska kj Ydlhla ìys lr .ekSfï isg ksfrda.S"
taldldÍ" mj;sk mßir ;;ajhkag Tfrd;a;= §ug yels jk fia yqre lrk ,o me<" flá
ld,hla ;=< § lafIa;%fha isgq ùu i|yd ksmojk ia:dkh ;jdk hkqfjka ye¢ka fõ'

rEmh 5'30# Ivi%dldr
l%uhg isgqjk whqre

rEmh 5'29# mfya fnÿï
  l%uhg isgqjk whqre
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;jdka oeófï jeo.;alu

� isgqùu i|yd iqÿiq ksfrda.S yd Èßu;a me< ,nd .ekSug yels ùu

� taldldÍ me< .ykhla ,nd .ekSug yels ùu

� m,;=re fnda." iaÓr jeú,s fnda. iy wmkhk lDIsld¾ñl fnda. j.dfõ §
f;aÍula lr ksfrda.S me< muKla isgqjd .ekSfuka jeä wd¾Ól jdis ,nd .;
yels ùu

� îc tl jr lafIa;%fha isgq ùu ksid isÿ úh yels ydks wju ùfuka wmf;a hk
îc m%udKh wvq ùu ksid îcj,g hk úhou wvq ùu

� wvq bv m%udKhlska jeä me< ixLHdjla ,nd .; yels ùu

� ;jdfka me< /f|k ld,h ;=< lafIa;%h ms<sfh, lr .ekSug yels ùu ksid
lkak w;r mr;rh wvq lr .; yels ùu

� j.d md`M wju lr .; yels ùu

� kv;a;= lghq;= myiq ùu

� ;jdka me< ksIamdokh wd¾Ól j jdisodhl jHdmdrhla f,i mj;ajd f.k hd
yels ùu

îc me< isgq úh hq;= jhi ;SrKh lsÍfï § idudkH Í;sh jkqfha fnda.fha uq¿ Ôú;
ld,fhka tl udihla i|yd ;jdfka  ;sìh hq;= ld,h i;shla njh'  ta wkqj udi 4 l
fnda.hl îc me< i;s 4 la ;jdfka ;sìh hq;= h'

isgq ùug .kakd îc me<h f;dard .; hq;af;a me<fha Wi" lf|a úIalïNh" rEm
úoHd;aul ,laIK" uqf,a j¾Ok Odß;dj jeks fN!;sl ,laIK yd uõ Ydlfha ,laIK
jeks m%fõKs úoHd;aul ,laIK ie,ls,a,g f.k h'  ;jdka oeóug .kakd îcfha iqma;;dj
yd wd;;sj,g m%;sfrdaë nj" WIaK;ajh" úc,kh yd fN!;sl mßyrKfha § Tfrd;a;= §fï
yelshdj o i,ld ne,sh hq;= h'  îc me<fha .=Kd;aulNdjh uekSu i|yd ;jdka md,lhska
fhdod .kakd tla ñkqï oKavla jkafka yß;d.drhl m%Yia; mßir ;;a;aj hgf;a § uq,a
j¾Ok  úNjh (root growth potential) hs'

m%foaYfha mj;sk ld,.=Ksl ;;ajhkag WÑ; jk fia o N+ñfha msysàu yd fnda.
j¾.h wkqj o ;jdka j¾.h f;dard .; hq;= h' ;jdka wdldr lSmhls'

� md;a;s ;jdka  ^;jdka md;a;s&

� Wia ;jdka

� .s,a jQ ;jdka

� n÷ka ;jdka

� úfYaI ;jdka

� je,s ;jdka

� fkdßfvdaflda ;jdka

� iafmdkaÊ ;jdka

� iqixys; (compact) ;jdka

� ;eá ;jdka

 fuu tla tla ;jdka j¾.h ieliSfï § wkq.ukh lrk Ys,amSh l%u tlsfklg
fjkia h'

md;a;s ;jdka

  ;jdka md;a;s ilia lsÍfï § ta i|yd iqÿiq ia:dkhla f;dard .ekSu" md;a;s ilia
lsÍu" c, iïmdokh yd c, jyk l%u ie,iqï lsÍu" ;jdka ñY%Kh ieliSu" md;a;s u;
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;jdka ñY%Kh fh§u" ;jdka ÔjdKqyrKh lsÍu" md;a;s uÜgï lsÍu" îc ;jdka lsÍu yd
jiqka fh§u wd§ Ys,amSh l%u wkq.ukh lrkq ,efí'

.,a fndr¨ rys; c, jykh isÿ jk iu;,d N+ñhla ;jdka md;a;s i|yd f;dard .;
hq;= h' c, yd m%jdyk myiqlï iys; ysre t<sh ,efnk ia:dkhla úh hq;= h' lDñ m<sfndaO
Wjÿre yd j,a me<Eáj,ska f;dr wjYH mßÈ ysre t<sh ,efnk tlu l=,fha Ydl È.ska È.g
u j.d fkdlrk ,o ia:dkhla ùu jeo.;a fõ'

ÿïfld< jeks b;d l=vd îc i|yd b;d ishqï jhkhla ,efnk fia md;a;s ms<sfh, lr
.; hq;= h'

ndysr ndOlj,ska f;dr wdrlaId iys; ia:dkhla ùu" ire mila ;sîu hkdÈh i,ld
ne,sh hq;= ;j;a idOl fõ'

;jdka ñY%Kh

y,d .;a u;=msg mia fldgia tllg" úh<d l=vq lr y<d .;a f.du fyda fldïfmdaiaÜ
fldgia tlla oud ñY% lr ;jdka
ñY%Kh idod .; hq;= h'

md;a;s ;jdka ieliSu

f;dard .;a lafIa;%fha îc
;jdka lsÍug i;s 3 - 4 lg fmr
j,a me< bj;a lr               20
- 25cm la muK .eUqrg mi
fmr<d tys we;s fkdÈrE Ydl
fldgia" N+ .; l|ka j¾. yd
.,a" fndr¨ wdÈh bj;a l< hq;=
h'  leg fmdä lr mi ishqï ;;ajhg m;a l< miq wjYH;dj wkqj md;a;s ;jdka ilia lr
.; yels h'  ;jdk W;=re  ol=Kq ÈYdjg uqyqK ,d ms<sfh, lsÍfuka oji mqrdu ysre t<sh

me<j,g ,nd Èh yels fõ'

� Wia md;a;s ;jdka ieliSu

f;;a l,dmhg jir mqrdu
j¾Idm;kh ,efnk ksid Wia
md;a;s ;jdka fhda.H fõ' ilia lr
.;a ìfuys 90 cm m<," 15cm  Wi
wjYH È. m%udKhlska hqla; jk
mßÈ md;a;s ;jdka ilia lr .kq
,efí'  md;a;s fomi 30cm m<,
ldkq fhÈh hq;= h' ilia l<
md;a;sfha neñj, me;s ;o l< hq;=

h' md;a;sfhka 3cm  >klï mia ;Ügqjla bj;a lr ta u; ;jdka ñY%Kh oud kej; 15cm

Wig md;a;s ;jdk ilia lr .; hq;= h'

� .s,a jQ md;a;s ;jdka ieliSu

j¾Idm;h wvq úh<s l,dmh jeks m%foaYj,g .s,a jQ md;a;s ;jdka iqÿiq fõ' tu.ska
mfia f;;ukh wdrlaId fõ'

.s,a jQ md;a;s ;jdkla ieliSfï § fmd<j uÜgfï isák fia md;a;s ,l=Kq lr .kq

rEmh 5'32( .s,a jQ md;a;shla

12cm-15cm

 mia jeáh  ;jdka ñY%Kh

 ;jdka md;a;sh

.s,ajQ ;jdka md;a;shl oslalv

90cm

15cm

30cm

>

>

>

>

3cm >

;jdka ñY%Kh

ldkq

< >

  > >

 >

 >

;jdka md;a;sh

rEmh 5'31( Wia jQ md;a;shla

Wia ;jdka md;a;shl oslalv
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,efí' md;a;sfha m<, 90cm  úh hq;= w;r È. wjYH m%udKhg .; yels h'  12-15cm muK
.eUqrg ueo we;s mia bj;a lr md;a;sh jgd jeáhla wdldrhg fhdokq ,efí' jeáhl m<,
30cm muK úh hq;= h'  ilid .;a md;a;sh u; 3cm >klug ;jdka ñY%Kh fhÈh hq;= h'

;jdka ÔjdKqyrKh lsÍu

mfia isák úúO frda. ldrl Ôùka yd wys;lr m<sfndaOlhskaf.a Ôjk pl%fhaa úúO
j¾Ok wjê úkdY lsÍu i|yd
;jdka ñY%Kh md;a;s u; fh¥ miq
îc oeóug fmr ;jdka
ÔjdKqyrKh lr .; hq;= h'  fï
i`oyd my; l%u wkq.ukh l<
yels h'

� ;jdka  ms<siaiSu

� ;jdkg È,Sr kdYl
fh§u

� wêl iQ¾h ;dmhg Ndckh lsÍu

� ;jdk OQulrKh lsÍu

� kgk WKq c,h fh§u

� ;jdka ms<siaiSu

ms<sfh, lr .;a md;a;s ;jdka u; ;jdka ñY%Kh
w;=rd" u,a nd,aÈhlska taldldr j c,h fhdod
meh lsysmhla ;sfnkakg yer 5cm muK Wi msÿre
yd oyhshd ;Ügq udrefjka udrejg md;a;s ;jdk
u;=  msg  w;=rd  .; hq;= h'

iq<x yuk ÈYdjg úreoaO j háka u we;s msÿre
;Ügqjg .sks ;eîu l< hq;= h' ish,a, ms<siaiS
wjika jQ miq w`M bj;a lr kej; md;a;sh uÜgï
l< hq;=h' md;a;sh isis,a jQ miq îc oeñh yels h'

;jdkg È,Sr kdYl fh§u

� lemagdka 50% w.p .%Eï 6 la c,h ,Sg¾ 5 l
fyda

� lemagdka 80% w.p .%Eï 5 la c,h ,Sg¾ 5 l
fyda

� ;srdï 80% w.p .%Eï 7 la c,h ,Sg¾ 5 l

fyda

Èh lr ñY%Kh ilid .; yels h'

È,Sr kdYlh c,h iu. ñY% lr ;jdk mqrd úisÍ hk fia fhÈh hq;= h' È,Sr kdYlh
fhdod Èk 1-2 lg muK miq îc ;jdka oeñh yels h'

� wêl iQ¾h ;dmhg Ndckh lsÍu

;jdk f;;a lr úksúo fmfkk fmd,s;Skaj,ska ;jdk iïmQ¾Kfhka wdjrKh lr
th f;; miaj,ska iS,a lr" th i;s 2 la fkdlvjd iQ¾hdf,dalhg ksrdjrKh lr

;eîfuka mi ÔjdKqyrKh fõ'

rEmh 5'33# ;jdka ms<siaiSu

oyhshd

msÿre

rEmh 5'35# md;a;sh wêl iQ¾h ;dmhg
Ndckh lrk whqre

fmd,s;Ska
ljrh

ilia l< îc
md;a;sh

5'34( ;jdkg os,Sr kdYl fhdok whqre
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� ;jdk OQulrKh

lsÍu

mdxY= ÔjdKqyrK
ldrl (soil sterilants)

fhdod f.k ;jdka
ÔjdKqyrKh lrkq
,efí' fu;s,a fn%dauhsâ"
laf,dafrdmslaßka fyda
fu;s,a whsfid;sfhdaihfkaÜ fï i|yd fhdod .; yels h'  OQulrKh lsÍu úhou jeä
l%shdjla jqj o ish¨ u ;jdka m<sfndaO" mrfmdaIs; È,Sr" fkufgdavdjka yd j,a me<Eá îc
úkdY lr ouhs' OQuldrl mi ;=<g fh§u (inject) fyda mi iu. ñY% lsÍu l< yels h' msg
jk jdhqj mdxY= wxY= w;rska .uka lsrSfï myiqj i|yd mi ma,diaála wdjrKhlska fyda jdrs
c,fhka iS,a lsrSu isÿ lrkq ,efí'  Èk lSmhlg miq wdjrKh bj;a lr jdhqj bj;a ùug
bv yßkq ,efí'

îc ;jdka oeóu

m<uqj ;jdk u;=msg
we;s mia ñY%Kh ,E,ss máhla
wdOdrfhka ;o lr uÜgï lr
.; hq;= h'  fï wjia:dfõ §
;jdfka m%Yia; f;;ukhla
mej;Su w;HjYH fõ' isgq ùu
i|yd f;dard .;a îcj,g
iqÿiq m%;sldr lsÍfuka miq
ilia lr .;a md;a;sj, îc

úiqreùu fyda fma<shg biSu isÿ l< yels h'  fma<shg biSfï § 8-10cm mr;rh isák fia
0'5-1cm .eUqrl îc ;nd ÔjdKqyrKh lrk
,o ;=kS mia ;Ügqjlska jeish hq;= h'  thg
Wäkaaa ÔjdKqyrKh lrk ,o ;=kS msÿre
;Ügqjla ^jiqkla& oud Èk m;d u,a
nd,aÈhlska j;=r oeñh hq;= w;r m%frdayKfhka
miq jiqka bj;a l< hq;= h'  jiqka bj;a l<
miq ;o j¾Idfjka yd ysre rYañfhka
wdrl aIdùug  úksúo  fmfkk
fmd,s;Ska$fmd,a  w;=j,ska  wdjrKhla
iemhsh hq;= h'

n÷ka ;jdka

md;a;s ;jdka ielish fkdyels f,i mi ksire wjia:dj, oS" md;a;s ;jdk i|yd
N+ñfha bv lv fkdue;s wjia:dj, §" wvq me< ixLHdjla wjYH wjia:dj, § fyda md,s;
mßir ;;a;aj hgf;a lD;%Su  udOHj, me< ;jdka lr .; hq;= wjia:dj, § n÷ka ;jdka
Ndú; lrkq ,efí' n÷ka ;jdka j¾. folls' tkï" ia:sr n÷ka ;jdka yd ;djld,sl n÷ka
;jdka fõ'

iaÓr n÷ka ;jdka

n÷k ;=< c, jykh l%uj;a j isÿ ùug iaÓr n÷ka f,i Ndú; lrk fmdaÉÑ j¾.j,
c, jyk isÿre ke;s kï ilia lr .; hq;= h'   isfuka;s" ueá" ms`.ka fmdaÉÑ" ,E,s fmÜá"

rEmh 5'36( ;jdk fmd,a w;=j,ska wdjrKh lr we;s whqre

rEmh 5'37( n÷ka ;jdka

;jdka ñY%Kh

fld< frdvq ̂ 1$5&
.fvd,a len,s ̂ 1$5&

<

<
<<

<

3/5
n÷k<

c, jyk isÿre

n÷fka ysia j
;nk fldgi

rEmh 5'38( n÷ka ;jdka
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we¨ókshï yd ma,diaála Ndck iaÓr n÷ka f,i Ndú; l< yelsh'

;djld,sl n÷ka ;jdka

tla j;djla muKla
m%fhdackhg f.k bj; ,k
n÷ka ;djld,sl n÷ka f,i
ye¢kafõ' fmd,s;Ska n÷ka"
flfi,a mÜgd n÷ka "
jegflhshd fld< n÷ka"
lvodis" mqjla fld<m;a n÷ka"
WK nïnq" fmd,a f,,s" fmd,a lgq" j<x hkdÈh ;djld,sl n÷ka f,i Ndú; l< yels h'

n÷kaj, îc ;jdka oeóu

m%;sldr l< îc fma<s jYfhka fyda ljdldr j isák fia ;jdk u; ;ekam;a l< hq;=
h'  n÷ka u; îc úiqrejd yeÍfï l%uh o wkq.ukh l< yels h'  ;jdka l< îc ;=kS mia
;Ügqjlska jeish hq;= h'  ta u; ÔjdKqyrKh lrk ,o jiqkla fhdod Èk m;d u,a
nd,aÈhlska j;=r oeñh hq;= h'  fijK iys; ia:dkhl ;eîfuka <má me< úh<Su j<lajd
.; yels h'

úfYaIs; ;jdka

fkdßfvdaflda$l=Üá ;jdka

È. 35cm, m<, 30cm  yd Wi 5cm jQ ,E,s 4 la f.k rduqjla idod.; hq;= h'   y<d.;a
u;=msg mia yd l=vqlr .;a úh<s f.du fyda fldïfmdaiaÜ fmdfydr 1(1 wkqmd;hg ñY%lr
c,h oud ;,mhla f,i wkd msrùu i|yd  ñY%Kh ilia lr.kq ,efí'  idod .;a ñY%Kh
rduqj u; w;=rd iu;,d lr.; hq;=h'  È. 5cm yd m<, 5cm jQ l=Üá lefmk fia ñY%Kh
u; f¾Ld ,l=Kq fldg ,S m;=rlska rduqj ;=< l=Üá fjkajk fia lmd .; hq;= h'  tu tl
y;/ia l=Üáhl tla îch ne.ska jk fia 1$2 cm .eUqßka l=Üáfha ueo îch isgqjd  mia
ñY%Kfhka jeish hq;= h'

jegfld¿" mf;da," jÜglald jeks l=l¾ìfÜisfha ̂ Cucurbitacea& l=,fha îc yd nyq
jd¾Isl fnda.j, îc fï wdldrhg ;jdka oud .; yels w;r me< .,jd isgqùfï § uQ,
uKav,hg jk ydks wju lr .; yels fõ' îc isgjQ miq ;jdk f;; f.dakshlska jid
;eìh hq;= h'  îc m%frdayKh jk úg f.daksh bj;a l< hq;= h'  l=Üáfha odr úh<S f.k
tk úg c,h iaj,amhla fh§u iqÿiq fõ' lafIa;%fha isgqúh hq;= wjia:djg m;a jQ úg me<h
iu. mia l=Üáh fjka lr iaÓr N+ñfha isgqúh yels h'

je,s ;jdka

wU" w,s fmar" lrdnq" fldams yd rn¾ jeks fnda. j, .%dyl me< ,nd .ekSu i|yd je,s
;jdka fhdod .efka'  ;jdfka m<, 1m yd È. 3m la muK jk w;r
.fvd,a folla tl u; ;nd y;r jfÜg ne| .kq ,efí'  y,d .;a
.x.d je,sj,ska th mqrjd uÜgï lr.; hq;= h'  îc kshñ; mr;rj,ska
i sg qjd ; =k S je, s
;Üg qjl sk a jid t a
u;=msg jiqkla oud c,h
oeñh hq;= fõ'  îc je,s
;jdfka me< lr m;%
folla jQ wjia:dfõ tajd

rEmh 5'39( fkdßfvdafldaa ;jdkla

rEmh 5'40( iafmdkaÊ ;jdka

;eáh

;=kS c,
ia;rh

iafmdkaÊ
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n÷ka .; lrkq ,efí' ta i|yd fmd,s;Ska n÷ka Ndú; l< yels h' me<fha lf|a úIalïNh
mekai,hl muK >klu jQ úg noaO lsÍu i|yd fhdod .; yels h' n÷ka .; lsÍug fmr
uqÿka uqf,a ;rula my<ska lmd oeófuka Ydlh Wi hdu md,kh l< yels h'

j¾;udkfha je,s ;jdka nyq, j Ndú; fkdjk w;r .%dyl me< ,nd .ekSu i|yd
îc fl<skau fmd,s;Ska n÷kaj, isgqjkq ,efí'

iafmdkaÊ ;jdka

c, frdams; j.dj i|yd Ndú; l<
yels úfYaIs; ;jdka l%uhls' fuys § îc
m%frdayKhg wjYH m%Yia; f;;uk ;;a;aj
,efnk ksid b;d blaukska îc m%frdayKh
fõ' 2'5cm muK >klï jQ iafmdkaÊ
tllska È. 30cm  yd m<, 20cm   jQ fldgqjla
lmd f.k tys 2 x 2cm  m%udKfha iu

p;=ri%dldr fldgq ,efnk fia 2cm m<, ;Sre Èla yd m<, w;g ;shqKq ;,hla wdOdrfhka
;Sre iïmQ¾Kfhka fjka fkdjk fia lmd .kS'  lmd .;a 2 x 2cm fldgqjl tla îch ne.ska
isgqjd .ekSug iEu fldgqjlg u;=msg 3mm la  .eUq/;s l;sr yeve;s we<s lmkq ,efí' bka
miq 5cm Wie;s ;eáhl iafmdkaÊ ;nd f;;a lrkq ,efí'   iEu fldgqjl u îch jk fia
we,s ;=< îc w;=rd l¨ meye;s fmd,s;Skhlska Èk 2 la muK wdjrKh lr ;nkq ,efí'
m;% 2 la muK jevqKq miq c,h ,Sgrhlg we,anÜ fmdfydr ødjKh .a?ï 1 la muK ñY%
lr ;kd .;a ødjKfhka fldgila iafmdkaaÊ iSÜ tl iys; ;eáhg fhdokq ,efí' fufia
,nd .;a ;jdka me< i;shla muK jhia jQ miq c, frdams; n÷kaj,g y÷kajd Èh yels h'

;eá ;jdka

fuu ;eá fj<|fmdf<ka ñ, § .; yels h' udOHh f,i ÔjdKqyrKh l< fldyqn;a
fhdod .; yels h'  me< bj;a lr .ekSu myiq ùu i|yd frdamK udOH fh§ug fmr ;eáfha
j,j,a ueÈka .uka lrk fia isyska fmd,s;Ska kQ,la tl fl,jrl isg wfkla fl<jr
olajd fhdod .; hq;= h'  tl j,lg tl kQ,a lene,a, ne.ska we;=<;a lsrSfuka me< fjka
lr .ekSug myiq fõ' fmdaIl udOH f,i ilia lr .;a we,anÜ ødjKh fhdod .; yelsh'
fuu ;jdka .Dyhla ;< ;eîu jvd;a iqÿiq fõ'

iqixys; ;jdka

È.  210cm  la iy m<,  30cm la muK jk l¿ fmd,s;Ska lene,a,la f.k ìu w;=rd
ta u; f;;a l< ;jdka ñY%Kh 2cm muK >klug w;=rkqq ,efí'   bka miq m%fõYfuka
fmd,s;Ska lene,a, frda,a lr ;o jk fia fome;af;ka .eg .id .; hq;= h'  bka miq th
fl<ska w;g ìu isgqjd îc fhdokq ,efí' ;jdka ;=< Ydl m%pdrKh ld¾hlaIu lsÍu

i|yd m%pdrl jHqy yd fyd¾fudak Ndú; l< yels h'

vefmd.a yd uv ;jdka

fuu ;jdka j¾. ms<sn| j 13'3 ksmqK;d uÜgfï oS idlÉPd flf¾'

;jdka me< kv;a;=j

;jdka md,kfha tla wruqKla jkafka îc me<fha j¾Okhg n,mdk ish¨ u iSudldÍ
idOl md,kh lrñka ukd mßirhla ks¾udKh lsÍu fõ'

c, md,kh

fï i|yd úúO c, m%Nj fhdod .; yels h' ksjerÈ m%udKfhka" ksjerÈ mSvkhlska"

rEmh 5'41( ;eá ;jdka
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ksjerÈ fõ,djg fh§u  i|yd c, iïmdok l%u ie,iqï l< hq;= h'  .Dy ;=< ;jdka me<
kv;a;= lrk úg wjYH uq`¿ c, m%udKh .Kkh lsÍfï § fjk;a YIH úoHd;aul
l%shdldrlï ^Wod( isis,kh i|yd by< wd¾ø;djla iemhSu& i|yd wjYH jk c, m%udKh
o ie,lsh hq;= h'

jdß c,fhka j.d lrk úg c,fha .=Kd;aulNdjh b;d jeo.;a jk w;r fh§ug
fmr th mÍlaIdlr ne,sh hq;= h'  c,fha  pH  w.h md,kh lsÍu i|yd l%u fhÈh hq;= h'
w¾O iaÓr iam%skala,¾ l%u (semi permanent sprinkler systems) Ndú;fha §  mdxY=  f;;ukh
/l .; yels fõ' mdxY= f;;uk ñkqï" jdIamSlrK W;aiafõok wjYH;dj u.ska fhÈh hq;=
c, m%udKh ;SrKh lrkq ,efí' id¾:l c, iïmdokhla i|yd ksjerÈ ;SrK yd m%dfhda.sl
w;aoelSï o jeo.;a fõ' ;jdka md;a;sj,g uq,a wjia:dfõ § u,a nd,aÈhla u.ska c,h
iemhsh yels h'

fmdaIl iemhSu

îc me<j, fõ.j;a j¾Okhla i|yd fmdaIl iemhsh hq;= h'   ta i|yd ldnksl fyda
ridhksl fmdfydr fhdod .; yels h'  b;d wvq wdï,sl ;;a;ajhka mj;ajd .ekSfuka
(pH 5.5-6.5) ish¨ u fmdaIlj, iq,n;dj ;yjqre lr .; yels h' fmdaIl fhÈh hq;=
m%udKh ;SrKh l< hq;af;a mdxY= mÍlaIKhla u.ska mfia fmdaIl wjYH;dj y÷kd
.ekSfuka miqj h'  fjk;a fmdaIl ys`.;djla fkdfmkajk wjia:dj, § khsg%cka yd
fmdgEishï wvx.= fmdfydr muKla me< j¾Okh jk wjêfha § u;=msg fmdfydr f,i
(top dressing f,i& Ndú; l< yels h'  Èhr fmdfydr iïmdokh lrkq ,nk c,h iu.

fyda iafm%a lsÍu u.ska fhÈh yels h'  me< ly ùu jeks ;;a;ajhl § mdxY= fyda m;%
mÍlaIdjla u`.ska ;;a;ajh y÷kd f.k fmdfydr fhÈh hq;= h' ;jdka i|yd fmdaIl
iemhSfï § c, iïmdok l%uh iu. fmdfydr fh§u nyq, j isÿ flf¾'  fndfyda ;jdka
md,lhska fï i|yd we,anÜ ødjKh fhdod .kakd w;r w;HjYH fmdaIl j¾. ish,a, u
mdfya ,efnk ksid îc me,fha j¾Okh  isÿfõ' ksjerÈ fmdaIl m%udK" ksjerÈ idkaøK
yd wkqmd;j,ska ksjerÈ fõ,djg fh§u jeo.;a fõ'

fijK iemhSu$wdjrK iemhSu

;jdka md;a;sj, we;s me<j,g wêl ysre t<sfhka yd jeiafika isÿ jk ydks je<elaùug
jiqka bj;a l< miq fijK iemhsh hq;= h'  fï i|yd ng m;=re" fmd,a w;=" f.daks oe,a
hkdÈh fhdod .; yels w;r f;a j.dfõ § lels,a, o" ´lsâ jeks ;jdkaj,g irdka fyda
tjeks ma,diaála frÈ j¾. o fhdod .; yels h' idudkHfhka fmd<fõ isg 15cm muK
by<ska fijK ,nd §u isÿ lrhs'  me<j,g ys;lr wd¾ø;djla ,nd §u o fijk iemhSfï
wruqKla fõ'

n÷ka ;jdkaj, § Ydl .Dy Ndú; lsÍu u.ska fyda fijK iys; ia:dkhl ;eîfuka
wjYH fijK ,nd Èh yels h'

m,sfndaO md,kh

;jdkg iqÿiq ìula f;dard .ekSu" ksjerÈ ;jdka md;a;s Ndú;h" ksfrda.S îc yd
frdamK øjH Ndú;h" îc m%;sldr lsÍu" ;jdka ÔjdKqyrKh hk l%shd ksis f,i bgq lsÍu
u.ska ;jdfka m<sfndaO md,kh l< yels fõ'

m<sfndaO md,kh i|yd l%uj;a fufyhqï jevigykla ;jdfka l%shd;aul úh hq;= h'
iEu ;jdka fiajlfhla u ksrka;rfhka u  ;jdk ms<sn|j wjêfhka isáh hq;= w;r hï
lsis widudkH ;;a;ajhla fyda .eg¨jla ÿgq úg jyd ;jdka md,lhd oekqj;a l< hq;= h'

îc me< .e,ù fkdhk fia j,a me< w;ska Wÿrd oeóu jvd;a iqÿiq fõ'  lDñ ydks yd frda.
me;sÍu .eg¨jla jQ úg taldnoaO m<sfndaO md,k jevms<sfj,la fhdod .; yels h'

me< oeä lsÍu

iaÓr N+ñfha isgqùug iqÿiq f,i yd whym;a ld,.=Ksl ;;a;ajhkag Tfrd;a;= §fï
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06'  c, iïmdokh iy c, jykh

   6'1  c, iïmdok wjYH;dj ;SrKh lsÍu

Ydlj,g c,h jeo.;a jk wkaou

1 '1 '1 '1 '1 ' Ydl ffi, ;=< c, iu;=,s;;dj mj;ajd .ekSug

mdxY+ c,h ys`. ùfuka Ydlh ;=<g wjfYdaIKh lrk c, m%udKh wvq fõ' túg

Ydl ffi, ;=< c,h ys`. ùfuka Ydl ;=< ldhsl l%shdjka ksis f,i isÿ fkdùu ksid

ffi, úNdckh yd Ydl j¾Okhg ndOd we;s fõ'  tksid Ydl ffi, ;=< c, iu;=,s;;dj

mj;ajd .ekSug c,h jeo.;a fõ'

2' m%NdixYaaf,aIK l%shdj,shg

Ydl m;%j, mqáld újD; ùug ffi, ;=< wvx.= c, m%udKh jeo.;a fõ'  Ydlh ;=<

c,h ys`. ùfuka mqáld w¾O j fyda iïmQ¾Kfhka jefia'  tu.ska ldnka vfhdlaihsâ yd

Tlaiscka jdhq yqjudrejg ndOd we;s ù m%NdixYaf,aIKh wvq ùfuka fnda. wiajekak

wvqfõ'  tksid Ydlj, m%NdixYaaf,aIKhg c,h w;HjYH fõ'

3' wdydr mßixl%uKhg

Ydl m;%j,ska ksmojk wdydr" øj udOHfhka Ydlfha wfkla ia:dk lrd mßixl%uKh

isÿ fõ'  tneúka  Ydlj, c, ys̀. ;;a;aj we;sùfuka Ydlfha j¾Ol yd ixÑ; fldgiaj,g

wjYH wdydr fkd,eîfuka Ydl j¾Okh weK ysà'  ;jo Ydl m;%fha wdydr tla /ia jk

ksid m;%j, m%NdixYaf,aIKh o wvq fõ' tksid Ydl ;=< wdydr mßixl%uKhg c,h

jeo.;a fõ'

4' fyda¾fudak ixYaf,aIK l%shdj,shg

Ydlfha <má fldgiaj, fyda¾fudak ixYaf,aIKh isÿ fõ' kuq;a Ydlh ;=< c,h

W!k jQ úg Ydlfha <má fldgia blaukska fudard fyda¾fudak ixYaf,aIKh ÿ¾j, fõ'

túg Ydl blaukska m%ckk wjêhg t<fUk neúka úNj wiajekak wvq fõ' tksid

Ydlj,g c, iemhqu jeo.;a fõ'

5' Ydl ffi,hkays Y=k;dj mj;ajd .ekSug

mfiys c,h ys`. ùfuka Ydl ffi,j, Y=k;dj ksis f,i mj;ajd .; fkdyels h'

tksid m;% ue<ùu" yevh fjkia ùu" Ydl lf|a iDcq nj ke;s ùu wdoS Ydlfha rEm

úoHd;aul ,laIK fjkia fõ' tksid Ydlj, Y=k;dj mj;ajd .ekSug Ydlj,g c,

iemhqu jeo.;a fõ'  tfuka u ,s.akSNjkh fkdjQ ffi,j,ska hq;a mglj,g wjYH

hdka;s%l Yla;su;a nj ,efnkqfha c,fhks'

6' W;aiafõok l%shdj,shg

Ydl ;=< c,h ys`. jQ úg Ydl m;% ue,ù mQáld fndfyda ÿrg jeiS W;aiafõokh wvq

fõ' túg Ydlhg c, wjfYdaIKh iy fmdaIl wjfYdaIKh wvq fõ' tneúka m%udKj;a

f,i mdxY= c,h mej;Su jeo.;a fõ'

8' Ydl p,k i`oyd

Ydlfha meje;aug w;HjYH p,k rdYshla isÿ jkqfha c,h u.ska we;s lrkq ,nk

Y=k;d mSvkfha fjkia ùï u.sks'  md,l ffi, u.ska mQáld újD; ùu md,kh lsÍu"

ksosl=ïnd Ydlfha m;% p,kh" ojfia úúO ld,j, oS mqIam újD; ùu yd jeiSu fuhg

WodyrK fõ'



219

9' Ydlh isis,a lsÍu

c,hg jeä úYsIaG ;dm Odß;djla we;s ksid Ydlh isis,a ùfï § jeo.;a fõ'

c, iïmdokh

fnda.hl c, wjYH;dj iemsÍu i|yd j¾Idm;kfhka ,efnk c,h m%udKj;a

fkdjk úg lD;%Su j c,h iemhSu c, iïmdokh kï fõ'

fnda.hl c, wjYH;dj

fnda.hl c, wjYH;dj hkq tu fnda.fha idudkH j¾Okh yd wiajekak ,nd .ekSu

i|yd ksYaÑ; ia:dkhlg ksYaÑ; ld, iSudjl § ,nd Èh hq;= c, m%udKhhs'

mil mj;sk c,h úúO fya;= ksid mfika bj;a ùu isÿ fõ'  tkï"

1' mi u;=msáka jdIamSlrKh

2' Ydl u;ska W;aiafõokh

3' Ydl uQ, uKav, l,dmfhka .eUqrg ldkaÿ ùu wdosh fõ'

fï ksid mfika ,nd .; yels c, m%udKh l%ufhka wvq fõ' tksid fnda.j,g c,

iïmdokh w;HjYH fõ'

c,h m%Odk jYfhka wjYH jkafka jdIamSlrK W;aiafõokh yd Ydlfha mßjD;a;Sh

wjYH;d i`oyd h' fuu c, wjYH;dj,g fmdÿfõ "mdßfNda.sl c, Ndú;dj" hhs lshkq

,efí'  idudkHfhka Ydlhl mßjD;a;Sh ls%hd i`oyd Ndú; jk c, m%udKh" Ydlh

wjfYdaIKh lrk c, m%udKfhka 1] g;a wvq ksid W;aiafõok jdIamSlrKh mdßfNda.sl

c, Ndú;h f,i i,lkq ,efí'

c, iïmdokfha wruqKq

1' ìï ieliSfï lghq;= myiq lsÍu

ìï ieliSu id¾:l j isÿ lsÍug mfiys m%Yia; f;;ukhla ;sìh hq;= h'  ù

f.dú;efka § wjYH mßÈ ìï ieliSug" tkï uv lsÍu i|yd jeä c, m%udKhla wjYH

fõ' fï ksid ìï ieliSfï lghq;= myiq lsÍu i|yd wjYH mßÈ c, iïmdokh  l< hq;=

fõ'

2' fnda.j, m%Yia; j¾Okhla ,nd §u

j¾Idfjka ,efnk c,h fnda.fha c, wjYH;djkag m%udKj;a fkdjk úg tu

wvq c, m%udKh ,nd §ug c, iïmdokh l< hq;= h'

3' îc m%frdayKhg wjYH f;;ukh ,nd §u

hï lafIa;%hl îc isgqùfuka miq tajd m%frdayKh ùug m%Yia; f;;ukhla ,nd

Èh hq;= h'  ta i|yd c, iïmdokh l< hq;= fõ'

4' w, fnda. wiajkq fk<Su

w, fnda. wiajkq fk<Sfï § w,j,g ydks fkdjk f,i wiajkq .e,ùug mdxY=

f;;ukh wjYH fõ'  tksid c, iïmdokh jeo.;a fõ'

5' j,a me<Eá md,kh

ù j.dfõ j,a me< md,khg lafIa;%h c,fhka hg lsÍu isÿ lrhs' w;ska j,a me<

fk,Sfï § o mfia f;;ukhla ;sìh hq;= h'  ta i|yd m%udKj;a mßÈ c, iïmdokh l<

hq;= h'

} jdIamSlrK W;aiafõokh
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6' Ydl fmdaIl fh§u

ridhksl fmdfydr lafIa;%hg fh¥ miq tajd øj udOHfhka Ydlhg wjfYdaIKh

lrhs' ta i|yd mfia f;;ukh ;sìh hq;= fõ' ;jo iQlaIu f.dú;eka lghq;=j, § c,fha

Èh lrk ,o fmdfydr lafIa;%fha úiqrejd yeÍu isÿ lrhs' tksid c, iïmdokh jeo.;a fõ'

7' m<sfndaO md,kh

iuyr m<sfndaO md,kh i|yd lafIa;%h c,fhka hg lrkq ,efí' úfYaIfhka ù

j.dfõ § fuh wkq.ukh lrkq ,efí'

8' mfia ,jK;dj bj;a lsÍu

j.d lafIa;%j, ,jK;dj bj;a lsÍug tu N+ñh c,fhka hg lr Èk lsysmhla ;nhs'

túg mfia we;s ,jK c,fha Èh ù bj;a ùu isÿ fõ'

c, iïmdok wjYH;dj flfrys n,mdk idOl

fnda. j.dfõ § c,h iemhSu i|yd tu fnda.hg wjYH c, m%udKh flf;la oehs

hkak ms<sn| woyila ;sìh hq;= h'   fï i|yd i,ld ne,sh hq;= m%Odk idOl lsysmhla  we;'

tajd my; oelafõ'

� mdxY= idOl

� foaY.=Ksl idOl

� fnda. idOl

mdxY= idOl

mi Wm ia;rh lr f.k jefvk fnda. Ydl c,h ,nd .kqfha mfiks'  tksid  mdxY=

f;;ukh flfrys n,mdk lreKq fuys § i,ld ne,sh hq;= h'

1' mdxY= jhkh

mil je,s" ueá" frdkauv wd§  Lksc wxY= mj;S' fuu wxY=j, iq,N;dj wkqj mdxY=

c,h r|d mej;Su fjkia fõ' je,s wêl mil mdxY+ iújr;dj jeä neúka thg fhdok

c,h myiqfjka mi ;=<ska ldkaÿ  fõ'  kuq;a ueá wêl mil mdxY= iújr;dj wvq neúka

mi ;=<ska c,h ldkaÿ ùu wvq fõ'  tksid jeä ld, iSudjla mfiys c,h r|d mj;S'  ta wkqj

je,s wvx.= milg ueá milg jvd blaukska c, iïmdokh l< hq;= fõ'

2' mdxY= jHqyh

mdxY= jHqyh wkqj c, jykh ;SrKh fõ' leá;s" wkq fldaKsl jHqy mj;sk úg

mfiys c, jykh uOHia: fõ' kuq;a ;eá wdldr jHqyhla mj;sk úg c, jykh ÿ¾j,

fõ' tksid leá;s jHqy milg jvd jeä ld, wka;rhlska ;eá jHqyhla mj;sk milg c,

iïmdokh l< hq;= h'  tksid c, iïmdok ld, wka;rh ;SrKh lsÍug fuh jeo.;a fõ'

3' mfia .eUqr

mdxY= .eUqr jeä jk úg r|d mj;sk mdxY= c, m%udKh jeä fõ' mfia .eUqr wvq jk

úg ixÑ; lrk c, m%udKh wvq fõ'  tjeks milg wvq ld,dka;rj,ska c,h iemhsh hq;=

fõ'

4' N+ úIu;dj

nEjqï ìul c,h r|d meje;au wvq h' kuq;a ;eks;,d ìul c, ixÑ;h jeä h' tksid

c, iïmdok ld,dka;rh ;SrKhg fuh jeo.;a fõ'
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5' mdxY= f;;uk m%udKh

mfia úúO f;;uk m%udK we;s w;r ta wkqj mfia úúO f;;uk wjia:djka y÷kd

f.k we;'  Wod( ix;Dma; Odß;dj" lafIa;% Odß;dj" iaÓr ue,ùfï wxlh

c, iïmdokfha § fuu f;;uk m%udKhka i,ld n,d c, iïmdok m%udKh ;SrKh

l< hq;= h'

foaY.=Ksl idOl

ld,.=Ksl idOl wkqj iïmdokh l< hq;= c, m%udKh iy c, iïmdok ld,dka;rh

r|d mj;S'

1' j¾Idm;kh

lDIsld¾ñl lghq;= i|yd iM, j¾Idm;kh jeo.;a fõ'  iM, j¾Idm;kh hkq

idudkH j¾Idm;khlska miq mfia uQ, uKaav, l,dmfha /£ fnda.fha mdßfNda.sl c,

Ndú;hg odhl jk j¾Idm;k m%udKhhs'  Ydlfha mdßfNda.sl c, Ndú;hg m%udKj;a

iM, j¾Idm;khla lafIa;%hg ,enqKq úg c, iïmdokh l< hq;= fkdfõ' ,efnk

j¾Idm;kh m%udKj;a fkdjk úg c, iïmdokh l< hq;= fõ'  j¾Idm;k w.h wkqj

iemhsh hq;= c, m%udKh ;SrKh l< yels h'

2' WIaK;ajh

mßir WIaK;ajh jeä ùfuka Ydlfha jdIamSlrK W;aiafõokh jeä fõ' ;jo Ydlfha

m%NdixYaf,aIK fõ.h o hï uÜgula olajd jeä fõ'  túg Ydlfha c, wjYH;dj jeä fõ'

tksid flá ld, wka;rj,ska c,h iemhsh hq;= h'

3' iq<f`.a  fõ.h

iq<f.a fõ.h jeä jk úg jdIamSlrK W;aiafõokh jeä fõ'  túg Ydlj, c,

wjYH;dj jeä fõ'  tu ksid c,h imhk ld,dka;rh flá fõ'

jdIamSlrK W;aiafõokh .Kkh lsÍu

ógr 0'12 l Wml,ams; Wilska hq;a" ógrhg ;;amr 70 l ia:djr mDIaàh m%;sfrdaOhla

we;s iy 0'23 l we,aîfvdajla iys;" taldldr Wilska hq;a" 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 ;=< § jdIamSlrKh W;aiafõokh jk c, m%udKh ks¾foaY jdIamSlrK

W;aiafõokh fõ'  ^we,aîfvdaj hkq hï jia;=jla u.ska iQ¾hdf,dalh fldmuK m%udKhla

mrdj¾;kh lrhs o hkakhs'&

fnda. ix.=Klh" tu fnda.fha fnda. jdIamSlrK W;aiafõokh yd ks¾foaY jdIamSlrK

W;aiafõokh w;r wkqmd;hhs'  fnda. ix.=Klh tu fnda.fha wjêh wkqj fjkia fõ'

  fnda.fha jdIamSlrK W;aiafõokh =  fnda. ix.=Klh x ks¾foaY jdIamSlrK W;aiafõokh

jdIamSlrK ;eáhlska i;shl muK ld,hl § isÿ jkakd jQ jdIamSlrKh tu

jdIamSlrK udkfha ix.=Klh u.ska .=K l< úg ks¾foaY jdIamSlrK W;aiafõokh .Kkh

lr .; yels h'



222

ks¾foaY jdIamSlrK W;aiafõokh =  jdIamSlrK udk ix.=Klh x  jdIamSlrKh

ET
0
 (mm/day) =        K

p
 x E

p
 (mm/day)

j.=j 6'1 (  fnda. lsysmhl fnda. ix.=Kl w.hhka

fnda.h wdrïNl j¾Ol m%ckl mßK;

 wjêh wjêh wjêh wjêh

ù 1'2 1'4 1'3 1'0

nv bß`.= 0'5 0'8 1'2 0'9

Wla 0'5 1'0 1'3 0'8

Ydlfha tla tla j¾Ok wjê wkqj fnda. ix.=Klh fjkia fõ'  fnda. ix.=Klh

yd jdIamSlrK w.h okakd úg fnda.fha jdIamSlrK W;aiafõok w.h fidhd .; yels h'

tu.ska fnda.fha tla tla j¾Ok ld,j,g wjYH c, m%udKh .Kkh lr .; yels h'

      m%ia;drh 6'1 ( fnda. ix.=Klh wkqj fnda.hl Ôú; ld,h fnod oelaùu

fnda. idOl

hï lafIa;%hlg c, iïmdokh isÿ lsÍfï § j.d lr we;s fnda. j¾.h ms<sn|

ie,ls,su;a úh hq;= fõ' fuys § i,ld ne,sh hq;= lreKq lsysmhla we;'

1' fnda.  úfYaIh yd m%fNaoh

fuys § nv bß`."= rg lcq" fida.ï" ù jeks fnda. úfYaI ie,l+ úg tajdfha c,

wjYH;dj fjkia fõ' fnda. m%fNaoh wkqj o c, wjYH;dj fjkia jk wjia:d we;'

tksid iemhsh hq;= c, m%udKh fnda. j¾.h yd m%fNaoh wkqj fjkia fõ'

Wod( kj jeä ÈhKq l< m%fNao ^úfYaIfhka ksh`.hg Tfrd;a;= §ug fkdyels m%fNao&

mdxY= c, m%udKhg olajk ixfõ§;dj jeä h'

2' fnda.fha j¾Ok wjêh

fnda.fha tla tla j¾Ok wjêj, § c, wjYH;dj fjkia fõ'  fnda.hl uq,a wjêfha

§ mi iïmQ¾Kfhkau wdjrKh fkdfõ'  tksid jdIamSlrKfhka c,h bj;a ùu ksid jeä

c, m%udKhla wjYH fõ'  fnda.fha j¾Ol yd m%ckk wjêj, § W;aiafõokfhka jeä c,

m%udKhla bj;a jk ksid c, wjYH;dj jeä fõ' tksid wvq ld,dka;rj,ska c,h iemhsh

hq;=hs'  fnda. mßK; jk wjia:dfõ Ydlj,g wjYH c, m%udKh l%ufhka wvq fõ'

(I)    îc me< wjêh

(II)  ilS%h j¾Ok wjêh

(III)  m%ckk wjêh

(IV)  mßK; wjêh

fnda.

ix.=Klh

fnda.fha j.d ld,h ^osk&

(I)

(III)

(II) (IV)
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3' Ydl .ykh

Ydl j.d lr we;s mr;rh wkqj fnda.fha c, wjYH;dj fjkia fõ'

4' fnda.h lafIa;%fha mj;sk ld,h

úfYaIfhka u flá ld,Sk fnda. ie,l+ úg tu fnda. udi 3" 3 1$2"  4" 4 1$2 wd§

f,i lafIa;%fha  mj;sk ld,h fjkia fõ' ta wkqj lafIa;%fha jeä ld,hla fnda.h mj;sk

úg wjYH c, m%udKh jeäfõ'

4' j.d lkakh

,xldfõ m%Odk jYfhka h, iy uy lkak wkqj fnda. j.d lrhs'  úh<s l,dmfha

h, lkakfha fnda. j.dj ie,l+ úg jeä Èk .Kkla j¾Idj fkdue;s ;;aj hgf;a j.d

l< hq;=hs' túg fnda. c, wjYH;dj iemsÍug c, iïmdokh l< hq;=hs'  kuq;a úh<s

l,dmfha uy lkakfha fndfyda úg m%udKj;a j¾Idjla ,efnk neúka lD;s%u j iemhsh

hq;= jdß c, m%udKh wvq fõ'  ta wkqj c, iemhqï ld,dka;rh jeä fõ'

by; idOlj,g wu;r j ìï ieliSu" fmdfydr oeóu yd j,a me<  md,kh jeks YIH

úoHd;aul idOl o i,ld ne,Su jeo.;a fõ'

fnda.hl jdIamSlrK W;aiafõokh .Kkh lsrSu

.eg,qj(

nv bß`.= j.djl Ydl îc me<" j¾Ok" m%ckk yd mßK; hk wjê 4 i`oyd .; jk

ld, ms<sfj,ska osk 20"35"39  yd 28 la fõ'  fnda.fha tla tla j¾Ok wjê i`oyd

ks¾foaY jdIamSlrK W;aiafõok w.h ms<sfj<ska osklg ñ,s ógr 8'9" 9'4"8'8" yd 7'6

fõ'  m%foaYfha ;rul iq<x m%fõ.hla yd wvq idfmalaI wd¾ø;djla mj;S'   fnda.fha

jdIamSlrK W;aiafõokh .Kkh lrkak'

úi`ÿu

 úúO j¾Ok wjê i`oyd  Kc   w.hka

îc me< wjêh - 0'5

j¾Ok wjêh - 0'8

m%ckk wjêh - 1'2

mßK; wjêh - 0'9

fnda.fha jdIamSlrK W;aiafõokh  (ET) = ET
O 

x Kc

îc me< wjêfha ET
c
  =   8.9 x 0.5 =  4.45 mm day

uq¿ wjêh i`oyd jdIamSlrK W;aiafõokh =  4.45 x 20 =  89.0mm

j¾Ok wjêfha ET
c
  =   9.4 x 0.8 =  7.52 mm/day

uq¿ wjêh i`oyd jdIamSlrK W;aiafõokh  7.52x35 = 263.2mm

m%ckk wjêfha ET
c
  =   8.8 x 1.2 =  10.56 mm/day

uq¿ wjêh i`oyd jdIamSlrK W;aiafõokh  10.56 x 39 = 411.84

mßK; wjêfha ET
c
  =   7.6 x 0.9 =  6.84 mm/day

uq¿ wjêh i`oyd jdIamSlrK W;aiafõokh  6.84 x 28 =  191.52mm

iïmQ¾K fnda. lkakh i`oyd jdIamSlrK W;aiafõokh = 89.0 + 263.2 + 411.84  +

191.52 mm

=   955.56 mm
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wl%uj;a c, iïmdokfha § isÿ úh yels ydks

1' frda." m<sfndaO" j,a me< îc jHdma; ùu'

jdß c,h iu`. fïjd j.d N+ñhg meñK me;sr hdu isÿ fõ'

2' ,jK iys; c,h j.d N+ñj,g iemhSfuka mfiys ,jK ;;a;aj we;s ùu'

3' u;= msg c, iïmdok l%u u.ska mdxY= Ldokh isÿ ùu'

4' lafIa;% Odß;djg jvd c, iïmdokh isÿ lsÍfuka Yajik ndOd isÿ ùu" uq,a

frda. we;s ùu wdÈh isÿ fõ'

     6'2 c, m%Nj

wjYH;d imqrd .; yels m%udKfhka c,h  jir mqrdu  fyda jif¾ hï ld,hla ;=<

,nd .; yels c, uQ,dY% c, m%Njhla f,i ye¢ka fõ'

fnda. j.dfõ § c, iïmdokh i|yd c,h ,nd .ekSug Ndú; lrk c, m%Nj

tajdfha oelsh yelss ,laIK wkqj m%Odk fldgia 02 lg fnod oelaúh yels h'

� iajdNdúl c, m%Nj � lD;%Su c, m%Nj

iajdNdúl c, m%Nj

udkj l%shdldrlïj, ueÈy;a ùulska f;dr j j.d ìï i|yd c,h ,nd .kakd m%Nj

fuhg wh;a fõ' Y%S ,xldfõ iEu j¾. lsf,daógrhl N+ñ m%udKhlskau 30"000 m2  iukaú;

jkafka /|s c,fhks'  fuh wdikak jYfhka 30% ls' fï w;rg ksYap, yd pxp, c,

moaO;Ska wh;a fõ' fuhska .x.d" we< fod," ú,a¨ yd j.=re m%Odk fõ'

j.djka i|yd fhdod .; yels iajdNdúl c, m%Njhka f,i fuhska .x.d" we<" fod<

m%Odk jk w;r iajdNdúl j ,efnk j¾Id c,fhka o j.djka isÿ lrhs'

.x.d

Y%S ,xldj yryd .,d hk ish¨ m%Odk .x.dj, uq`M È. 4 560km muK fõ' .x.d

m;af,a nEjqu" c,fha m%fõ.h iy iaÓr;ajh u; fuu  .x.d moaO;s fldgia ;=klg j¾.

l< yels h'

1' fiñka .,d nisk .x.d # nyq jd¾Isl ^iod;ksl&" iu;,d nEjqula iys; fiñka c,h

.,d hk my;a ìïj,g iSud jk .x.d ^uy Th - oeÿre Th&

2' fõ.fhka .,d nisk .x.d # nyq jd¾Isl ^iod;ksl&" nEjqu wêl iy c, myr fõ.j;a"

l÷lr m%foaYj,g m%Odk f,i iSud jk .x.d ^fld;auf,a Th - fn,syq,a Th&

3' ld,hlg muKla mj;sk ̂ iD;=uh& .x.d #  fïjdfha c,h úh<s ld,fha § l=vd yqol,d Èh

lä;sj,g iSud fõ' ke;fyd;a iïmQ¾Kfhka u is£ hhs'

^Wod ( jia.uq Th" fndaêf.dv Th&
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.x.d iy we< fod<

^.x.dY%s;& we< ud¾.hla ;=< we;s

jdiia:dk

fiñka .,d hk ^my;a nyq jd¾Isl -

lower prennial)  my;a  nEjqï  iy  wvq

c, m%fõ.fhka hqla; h' wjqreoao mqrd

u c,h .,d hhs' Wm ia;rh m%Odk

jYfhka je,s iy uvj,ska iukaú;'

msgdr ;ekak idudkHfhka msysghs'

   Wod ( fiñka .,d nisk" nyq jd¾Isl

         .x.d iy we< fod<

iD;=uh (seasonal)  ̂ jßka jr&  wjqreoafoa

ld,hlg muKla c,h .,d hhs'

c,h .,d fkdhk úg th yqol,d

Èhlä;s f,i fyda c,fhka f;dr j

mj;S'

   Wod( Seasonal stream

fõ.fhka .,d nisk ̂ by< nyq jd¾Isl

(upper perennial)   Wv nEjqï iy

fõ.j;a c, m%fõ.fhka hq;= h' wjqreoao

mqrdu c,h .,d hhs' .,a fndr¨j,ska

Wmia;rh iE§ we;' msgdr ;eks iE§

we;af;a wvq jYfhks'

   Wod ( fõ.fhka .,d nisk nyq

         jd¾Isl .x.d iy we< fod<

Y%S ,xldfõ wNHka;r c,c moaO;Ska j¾.SlrKh

moaO;sh Wm moaO;sh

wNHka;r

c,c

iïm;a

f;;a ìï     (palustrine) óg¾ 2 lg

wvq .eUqßka we;s Ydl m%uqL jQ  msgdr

;eks iy fkd.eUqre c, jdiia:dk"

wvq c, uÜgïj,ska fyda fylaghd¾

8 g wvq mDIaGhlska hq;a

Wod ( .x.dY%s; j.=re

.x.dY%s; fkdjk j.=re

f;;a ksj¾;k ;K ìï

j.=re jkdka;r

jeõ fmdl=Kq" l=Uqre

.eUqre c,h ̂ idri - Limmetic& ú,a,e.s

moaO;s ;=< msysá .eUqre cm jdiia:dk

my< c, uÜgu ógr 2 ls'

Wod ( nyq jd¾Isl fnda.

.eUqre c,h     ̂ ú,a,eys -

(lacustrine) fõ,s yria l< .x.d

fylaghd¾  8 g jeä fmfoila

fkd.eUqre bï ^fjr< nv - littoral&

ú,a,e.s moaO;s ;=< msysá f;;a ìï

jdiia:dk fjr< iSudfõ isg óg¾ 3

la muK .eUqrla olajd .eUqre c,

jdiia:dk foig úysfoa'

   Wod( c,dY$jeõ bïj, f;;a ìï
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.x.d fødaKs

Y%S ,xldfõ f,dl= iy l=vd .x.d fødaKs ishhlg jvd ,xldfõ ;sfí'

j.=j 6'2 #  1 000 km2 lg jvd úYd,;ajhla ork .x.d fødaKs

.x.d fødaKs  wxl .x.d fødaKs  ku      c,dOdr m%foaYh (km2)

01' le,Ks .`.  2 278

02' l`M .`.  2 688

03' fnkaf;dg .`.  6 622

04' j,fõ .`.  2 442

05' lsß¢ Th  1 165

06' ueKsla .`.  1 272

07' l=Uqlka Th  1 281

08' uqkafoks wdre  1 280

09' udÿre Th  1 541

10' uyje,s .`. 10 327

11' hdka Th  1 520

12' ud Th  1 024

13' .,a Th  1 792

14' u,aj;= Th  3 246

15' l,d Th  2 772

16' ó Th  1 516

17' oeÿre Th  2 616

18' uy Th  1 510

   .x.d" we<" fod< c, m%Nj f,i Ndú; lsÍfuka j.d ìug c,h ,nd .ekSug hk

msßjeh wvq fõ'  tfuka u j.djg wjYH c, m%udKh fkdlvjd .; yels ùu o ;j;a

jdishls'

fuu c, m%Nj Ndú;fha mj;sk .eg,q o we;'  tkï"

� wêl j¾Idj iu. wmøjH .,d tau

� wêl j¾Idj we;s úg c,h ,nd .ekSug wmyiq ùu yd c, iïmdok l%uj,g

ydks isÿ ùu'

� frda. yd m<sfndaO ydks lafIa;%h lrd tau wdÈh fõ'

j¾Idm;kh

u;=msg yd N+ .; c,h fndfyda ÿrg iemfhkqfha j¾Idm;kfhks' iuyr m<d;aj,

óg wu;r j óÿu yd msks jYfhka o c,h ,efí' Y%S ,xldfõ idudkH jd¾Isl j¾Idm;kh

m%dfoaYSl j 1 000 mm isg 5 500 mm g jvd by< w.hla olajd fjkia fõ'

Y%S ,xldjg m%Odk jYfhka ksß; È. fudaiï yd BYdk È. fudaiï u.ska j¾Idj

,efí'  óg wu;r j fudaiï ld,hkays § o ixjykh fya;=fjka j¾Idj we;s fõ' fudaiï

j¾Idfjka Wmßu m%fhdack ,nd .ekSug kï j¾Idj wdrïN jk úg  N+ñfha fnda.

ixia:dmk lr ;ssìh hq;= h'

j.dfõ § uQ,sl c, m%Njhka f,i j¾Idm;kh muKla fhdod .ekSfuka iuyr úg

m%udKj;a f,i j¾Idj fkd,eîu ksid j.djka úkdY ù hEfï ;;a;ajh we;s úh yels h'
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wêl j¾Idm;kh ksid mfia fmdaIl fiaoS hdu isÿ jk w;r mdxY= Ldokh ksid we< ud¾.

wjysr ùu o isÿ úh yels h'

lD;%su c, m%Nj

udkj l%shdldrlïj, ueÈy;a ùfuka imhd .kakd ,o c, m%Nj fuhg wh;a fõ'

fuu uQ,dY% N+ .; fyda N+ ;,j  msysáh yels h' jeõ" lDIs <sx" wdáishdkq <sx iy wuqKq fuhg

wh;a c, m%Nj lsysmhls'

jeõ

ñksid ueÈy;a j iajdNdúl wjmd;j, tla mil fyda ia:dk lSmhla wdjrKh jk

mßÈ bÈ lrk ,o neïula wdOdrfhka /ia lr .kakd ,o c,h wvx.= c,dY jeõ f,i

y÷kajhs' j.d < yels ìï m%udKh fylaghd¾ 7 945 ^mrdl%u iuqøh& isg fylaghd¾ 86

^iqreú, jej - mq;a;,u& olajd mrdihl jeõ  olakg ,efí'  kshx ld,fha § is`§ hdu fyda

cQ,s - iema;eïn¾ w;r ld,fha c, uÜgu wvq ùula jeõj, oelsh yels h'  j¾Idm;kfhka

muKla fmdaIKh jk jejla c, uQ,dY%hla f,i fhdod .ekSfuka c, ys`.;djlg j.dj

m;a úh yels h'  fndfyduhla jeõ .x.dj,ska fmdaIKh jk mßÈ bÈ lr we;' jeõj, isg

we< ud¾. Tiafia j.d ìïj,g c,h f.k hkq ,efí'

jeõ u.ska j¾Id ld,fha ,efnk c,h /ia lr ;nd miqj m%fhdackhg .;yels ùu

m%Odk jdishla fõ' ;jo ,efnk c,h md,kh lsÍug o yels h'  we< ud¾. Èf.a j.d ìug

frda. yd m<sfndaO ydks ixl%uKh ùu yd jefõ ixÑ; c,h wvq jqjfyd;a c, ys`.hlg

uqyqK §ug isÿ ùu m%Odk wjdis fõ'

lDIs <sx

úh<s l,dmfha iy f;;a l,dmfha Wia  ìïys j.d

lghq;=j, c,h ,nd .ekSfï .eg¨j,g jvd;a M,odhS úi÷u

lDIs <sx nj ;yjqre ù we;'   fndfyda úg .eUqre <sx ldKavhg

wh;a fõ'  tkï N+ .; c,h lDIs <sx u.ska ,nd .efka'

jd¾Isl j¾Idm;kh b;d wvq wfkl=;a jdß l%u u.ska c,h

,nd .; fkdyels w;sf¾l wdydr fnda. j.djg iqÿiq f.dv

bvï i|yd lDIs <sx fhda.H fõ' lDIs <sf|ys uq¿ .eUqr 7'6 m

isg 9'15 m ls' <sf|ys uq,a 4'6 mla ;=< wju úIalïNh 5'2 m

úh hq;= h'  bka Tíng th 4'6 m la úh hq;= fõ' <sf|ys uq,a fldgfia 23 cm l m%udKfha

>klu neïula ne¢h hq;= h'

lDIs <sf|ka j.djg c,h fh§u i|yd jvd;a iqÿiq jkqfha j;=r fmdïmhla fhdod

.ekSuhs' fuhg wu;r j wd`ähd udkd l%uh" iq<x n, hka;%" k, oïje,a" c, frdaoh jeks

l%u u.ska o" i;aj n,h fhdod c,h tiùu u`.ska j.djg c,h iemhsh yels h'  ,nd .;a

c,h o j.d ìu lrd f.k tk úg we< ud¾. Ndú; lsÍfï § 60%  muK c, m%udKhla

fmd<jg Wrd f.k m%fhdack rys; j wmf;a hhs'  th j<lajd .ekSu i|yd úl,am l%u

Ndú;fhka lDIs <sf|ka Wmßu m%fhdack ,nd.; yels h'  fï i|yd we< ;=< fmd,s;Ska

t,Su o" c,h we,al;Ska k<j,ska u md;a;shg f.k hdu o  l< yels h'

fuys we;s m%Odk jdish jkafka j.djg wjYH jQ úg wjYH m%udKfhka c,h imhd

.; yels ùuhs'  ,efnk c,h o idfmalaIj .=Kd;aulNdjhla yd msßisÿ njla .kS'   uQ,sl

msßjeh uola jeä ùu yd c, iïmdokh g w;sf¾l Y%uhla yd uqo,laa jeh ùu m%Odk wjdis

fõ'

rEmh 6'1# lDIs <s|la



228

wdáishdkq <sx

wdáishdkq c, ixpdhlh wmdr.uH

mdIdK ia;r folla w;r msysgd we;s w;r

tys c,h wêl mSvkhla hgf;a .nvd ù

we;'  fuu wmdr.uH ia;r fol w;rg

c,h we;=¿ ùu i|yd tu c, ixpdhlfha

uqj msysgd we;af;a l÷lr c,dOdr

m%foaYj, h'

wdáishdkq c, ixpdhl olajd lmk

,o <sx wdáishdkq <sx f,i y÷kajhs' fïjd

újD; <sx fyda k< <sx f,i iEÈh yels

.eUqre <sx fõ'  uOHu yd úYd, mßudKfha f.dúfmd<j, Ndú; lrhs'  iuyr .eUqre k<

<sx óg¾ 70 la muK .eUqrg lKskq ,efí' jeä mSvkhla hgf;a .nvd ù we;s c, ia;rhlska

c,h ,nd .ekSu isÿ lrk neúka fndfyda úg fkdlvjd c,h ,nd .ekSug yels fõ'

fuys § ,nd .kakd c,h we, ud¾. Èf.a j.d ìug .,d hdug ie,eiaúh yels h' lDIs

<sxj, § fuka fuys § o c,h wmf;a hdu je<elaùug mshjr .; hq;= h' c, ys`.hlska f;dr

j wjYH m%udKhg fuys § c,h ,nd .; yelsùu úYd, jdishls'  we;eï wdáishdkq c,h

WKqiqï h' mfia .eUqf¾ § Èh jQ ,jK we;eï wdáishdkq c,fha wvx.= fõ'  tu ksid

fnda.hg ydks isÿ úh yels h'

c, m%Nj f;aÍfï § i,ld n,k idOl

� j.d ìfï we;s fnda. i|yd wjYH;d imqrk whqßka c,h ,nd .; yels ùu

j.d ìug c,h imhk wjia:dfõ § tla jrlg wjYH jk c, m%udKh iemhSug c,

m%Njhg yelshdj ;sìh hq;= h'  läka lv c,h iemhSug isÿ jqjfyd;a wkjYH

msßjehla oeÍug isÿ úh yels h'

� j.djg wjYH ld,hkays § c,h ,nd .ekSug we;s yelshdj

fnda.hg c,h iemhsh hq;af;a j.d ìfï mfia lafIa;% Odß;dj ;SrKh lrkakd jQ

W!k;d uÜgula olajd wvq jQ úg h' ta wjia:dfõ § c, m%Njfhka c,h j.d ìug

imhd .ekSug yelshdjlaa ;sìh hq;= h'  tkï úh<s ld,hkays § mjd c,h iemhSug

c, m%Njhg yelshdjla ;sìh hq;= h'

� ,nd .kakd c,fha we;s .=Kd;aul nj yd wmøjHj,ska f;dr ùu

c, m%Njfhka .kakd c,fha ,jK;dj wêl ùu yd ner f,day jk Bhï (Pb), riÈh

(Hg), fldm¾ (Cu), leâñhï (Cd), wvx.= ùu ksid Ydlj, úI ùu we;s úh yels h'

c,fha wmøjH wvx.= ùu u.ska j.djg j,a me< jHdma; ùu yd frda. ydks isÿ úh

yels h'  ;jo j,a me< u.ska we< ud¾. o wjysr úh yels h'

� c, m%Njh ieliSug yd tys isg c,h j.d ìug f.k taug wjYH jk msßjeh

N+ .; c, uÜgu my; mj;sk úg  N+ .; c,h ,nd .ekSug <sx ieliSu i|yd úYd,

úhoula oeÍug isÿ úh yels h'  ;j o m%Njfha isg j.d ìug c,h f.k taug hk

msßjeh;aa iu. fuys § wêl úhoula oeÍug isÿ úh yels h'  fï ksid msßjeh  wju

jk c, m%Njhla f;dard .; hq;= h'

� oekg c, iïmdok l%uhla ilia lr we;akï th c, m%Njh yd .e<fmk nj

j.d ìfï ilia lr we;af;a ìxÿ c, iïmdok l%uh jeks wvq c, m%udKhlaa wjYH

jk l%uhla kï c, m%Njfhka ,nd .; yels c, m%udKh úYd, ùu wjYH fkdfõ'

wdáishdkq

<s|
idudkH <s|

rEmh 6'2 # wdàishdkq c, ixpdhlh
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kuq;a N+ ;, c, iïmdok l%uhla ilia lr we;akï c, m%Njfhka úYd, c,

m%udKhla ,nd .ekSug yels úh hq;= h'

� j.dìu yd c, m%Njh w;r we;s ÿr

c, m%Njh yd j.d ìu w;r we;s ÿr jeä ùfuka j.d ìug wjYHjk c, m%udKh

wmf;a hdu ksid wjYH c, m%udKh jeä jk w;r we< ud¾. ilia lsÍug yd k<

ud¾. fh§ug o wu;r uqo,la jeh lsÍug isÿ fõ

  6'3 c,h Tijk l%u

j.d N+ñhla i|yd lD;%su c, iïmdokh isÿ lsÍug wjYH wjia:dj, c, m%Njfha

isg lafIa;%hg c,h f.k taug isÿ fõ'  tjeks wjia:dj, c, tijqï Wml%u Ndú; flf¾'

j.=j 6'3 # c, Tijk l%u yd fhda.H c, m%Njh

c, Tijk l%uh fhda.H c, m%Njh

iïm%odhsl l%u

� lmams f;;a yd úh<s l,dmSh <sx

� fhd;a;$meoafok f.dgqj l=vd c, myr

� wd`ähd <so úh<s l<dmSh fkd.eUqre <sx

� osh frdaoh l=vd c, myr yd .eUqre <sx

idïm%odhsl fkdjk l%u

� wlaISh Odrd fmdïm .x.d" we< ud¾. wdY%s; jvd Wia fkdjQ

j.d lafIa;%

� flakaødmidÍ fmdïm lDIs <sx" .Dyia:" f.dúfmd< <sx"

.eUqre yd fkd.eUqre c,dY

� mqkrdj¾; úia:dmk fmdïm fkd.eUqre k< <sx

c,h Tijk iïm%odhsl l%u

1' lmams Ndú;h

<sxj,ska c,h tiùu i|yd Ndú; lrk ir< l%uhls'  ñksia

Y%uh Ndú;fhka l%shd;aul lrhs'  .ïno m%foaYj, <sxj,ska c,h

,nd .ekSug j¾;udkfha § Ndú; lrhs'

2' fhd;a;$meofok f.dgqj Ndú;h

b;d ir, l%uhls' c,h 60-90cm la muK Wmßu Wilg

Tijd tiekska lafIa;%hg uqod yÍ' úfYaIfhka l=vd c, myrj,ska j.d ìïj,g c,h ,nd

.ekSfï oS fuu l%uh fhdod .kS' ,S lKq follg iú l<

f.dgqj ̂ fhd;& p,kh l< yels h' fhd; i`oyd ieye,ä  ,Shlska

idod .kakd ms;a;la fhdod .kS'  fhd; c, myrg oud wfkla

fl<jßka moaod j.d ìug c,h ùis lsÍu fuys ls%hdldß;ajhhs'

ñksia Y%ufhka ls%hd;aul lrk WmlrKhls' mßir ¥IKh wju

ùu" uqo,a jeh fkdùu" ;dlaIKsl oekqu wjYH fkdùu" kv;a;=j

myiq ùu " bkaOk jeh fkdùu fuu l%ufha jdis f,i ie,lsh

yels w;r wvq Wilg c,h tiùu wvq c, m%udKhla tiùu"

ld¾hlaIu;dj wvq ùu" úYd, j.d ìï i`oyd WÑ; fkdùu

wjdis f,i oelaúh yels h'

rEmh 6'3( lmams Ndú;fhka

c,h tiùu

rEmh 6'4( fhd;a;
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3' wd`ähd <s|

idïm%odhsl l%uhla f,i W;=re

yd kef.kysr m<d;aj, Ndú; fõ'

m<uqjk j¾.fha ,Sjrhla f,iska

fuys c,h tiùfï hka;%h l%shd

lrhs'  ,S oKafâ tl fl<jrl nrla

t,a,d we;s w;r" wks;a fl<jßka

c,h ,nd .ekSu i|yd ,Kqjlg

n÷kla iïnkaO lr we;'  n÷k

iïnkaO lr we;s ,Kqj Wia my;a lsÍfuka c,h Tijkq ,efí'   w;S;fha § fuu ld¾hh

myiq lr .ekSu i|yd ,S oKav Èf.a tla mqoa.,fhl= fyda fofofkl= tyd fuyd weú§u isÿ

lr we;'

4' osh frdaoh

c,h by<g tiùu i`oyd fhdod .kakd idïm%odhsl l%uhls'

j¾;udkfhaoS o Ndú; lrk ia:dk yuq fõ'  fuys ilh ls%hd;aul

lsÍug i;aj n,h" ñksia n,h" iq<x n,h fhdod .; yels h'

c,h msreKq n`ÿka by<g Tijd c,h bj;a lsÍula isÿ fõ' fuh

frdaohl ̂jl%hl& wdldrhg ksrka;rfhka isÿùu ksid osh frdaoh

hk ku jHjydr lrkakg we;ehs is;sh yels h' ilh fõ.fhka

p,kh l< yels kï by<g ,nd .; yels c, m%udKh o jeä

lr .; yels h'

fuu l%ufha oS bkaOk jeh fkdùu" mßir ¥IKhla isÿ

fkdùu yd oji uq̀M,af,au ls%hd;aul lsÍug we;s yelshdj fuys we;s jdis iy.; ;;a;ajhla

h' wjdis f,i uQ,sl úhoula jeh ùu" ld¾hlaIu;djh wvq ùu" úYd, j.d ìï i`oyd c,h

iemhSu m%udKj;a fkdùu jeks lreKq oelaúh yels h'

idïm%odhsl fkdjk l%u

c, fmdïm

c, fmdïmhla hkq c, m%Njfha isg lafIa;%h f;la .=re;ajdl¾IK n,h hgf;a

c,h f.k taug wmyiq wjia:dj, § fyda tfia iïmdokh lr .; hq;= c,fha mSvkh jeä

lsÍug fyda wjYH wjia:dj, § Ndú; lrk WmlrKhls'

fmdïm j¾.SlrKh

ish¨ u fmdïm m%Odk jYfhka fldgia 2 lg j¾. l< yels h'

1'  úiaa:dmk fmdïm (displacement pumps)

2'  N%uK pd,l fmdïm (roto - dynamic pumps)

úia:dmk fmdïm

fuys § isÿ jkafka l=àrhla ;=<

hdka;%sl j ßla;hla we;s lsÍfuka th

;=<g c,h we§ tafuka miq tu c,h

Wvg .ekSu h'   fuu fmdïm o kej;;a

mqkrdj¾; yd N%uK wdldr f,i

j¾.SlrKh l< yels h' jvd;a m%p,s;

jkafka mqkrdj¾;  (reciprocating) msiagka

wdldr (piston  pumps) c, fmdïmh fõ'

rEmh 6'5#  wdrEmh 6'5#  wdrEmh 6'5#  wdrEmh 6'5#  wdrEmh 6'5#  wdçhd <s|hd <s|hd <s|hd <s|hd <s|

c,h f.fkkc,h f.fkkc,h f.fkkc,h f.fkkc,h f.fkk

ldKqjldKqjldKqjldKqjldKqj

wdwdwdwdwdçhdhdhdhdhd

ñksidñksidñksidñksidñksid

c,h bj;ac,h bj;ac,h bj;ac,h bj;ac,h bj;a

lsÍulsÍulsÍulsÍulsÍu

wdOdrhwdOdrhwdOdrhwdOdrhwdOdrh

<s|<s|<s|<s|<s|

ndrhndrhndrhndrhndrh

rEmh 6'7 msiagk fmdïmhl o< igykla

msiagkh
E

B

A D

C

A -  pQIK ud¾.h ̂k<h&

B -  úi¾cl ud¾.h ̂k<h&

C -  is,skavrh

D -   pQIK jE,ajh

E -   msgl+re jE,ajh

c,h

rEmh 6'6#  osh frdaohrEmh 6'6#  osh frdaohrEmh 6'6#  osh frdaohrEmh 6'6#  osh frdaohrEmh 6'6#  osh frdaoh
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mqkrdj;a; úia:dmk ^msi agka&
wdldrfha fmdïmhl l%shdldß;ajh

6'8 rEmfh a i|yka m si agka

wdldrfha fmdïmj, msiagkh msg;g

we§fï §  k<h ;=< mßudj jeä ù mSvkh

wvq fõ'  túg c,h we;=,a ùfï lmdgh

(A) (inlet valve) weÍ c,h msg lsÍfï

lmdgh (B)  ^outlet valve) jefia'  túg

c, m%Njfha ;snQ c,h k,h ;=<g we;=,a

fõ'  jdhq f.da,Sh mSvkhg k<h ;=<

mSvkh iudk jkf;la fuf,i c,h

we;=,a ùu isÿ fõ'

fmdïmfha msiagkh k<h ;=<g ;,a¨ lrk úg tys mßudj wvq ù mSvkh jeä fõ'

túg c,h we;=,a ùfï lmdgh jefik w;r c,h msg ùfï lmdgh wef¾'  túg k<h ;=<

;snQ c,h msg lsÍfï lmdgh ;=<ska t,shg ;,a¨ fõ'  fuf,i ;,a¨ jk c,h úi¾cl

k<hla ;=<ska wjYH ia:dkhlg fmdïm lr .; yels h'

úia:dmk ^msiagka& fmdïmj, jdis

� iEu myrl § u úi¾ckh jk c,h m%udKh ksh; neúka N+ .; c, uÜgu

by< my< .sh o tl u c, m%udKh u ,nd .; yels h'  ;j o msiagkh p,kh

jk fõ.h jeä lsÍfuka jeä c, m%udKhla úi¾ckh lr .; yels h'

� Yla;su;a yd l,a meje;au jeä h'

� je,aj h:d ;;a;ajfha mj;S kï by< ld¾hlaIu;djla ,nd .; yels h'

� fndfyda úg ñksia Y%uh Ndú;fhka l%shd;aul lrk neúka bkaOk i|yd

úhoula ke;'

úia:dmk ^msiagka& fmdïmj, wjdis

� uQ,sl úhou jeä h'

� flakaødmidÍ fmdïmj,g idfmalaI j úYd, bvla wjYH fõ'

� w¨;ajeähdj yd kv;a;=j i|yd mqyqKq Y%uh wjYH fõ'

� frdka uv yd wmøjH iys; c,h fmdïm lsÍug kqiqÿiqq h' wjlafIam isr ùu

ksid fmdïmhg nrm;< ydks isÿ úh yels h'

� úi¾ck c, myr wLKav fkd fõ'

� je,aj ks;r f.ù hk neúkq;a" tajd ñ, wêl neúkq;a" kv;a;= úhou wêl h'

N%uK pd,l fmdïmh  (roto - dynamic pumps)

uqød lrk ,o ixjD;a; l=àrhla ;=< jD;a;dldr ;eáhla fyda wlaIs oKavla N%uKh

ùug ie,eiaùfuka WmÈk pd,l Yla;sh u.ska c,h weo .ekSu yd msg;g ;,a¨ lsÍu fuu

fmdïmhl l%shdldÍ;ajfha § isÿ fõ'  flakaødmidÍ (centrifugal) yd wlaIsh .e,Sï   (axial

flow)  jYfhka fmdïm foj¾.hla fï hgf;a y÷kd .; yels h'

flakødmidÍ fmdïmj, øjhla úia:dmkh i|yd flakaødmidÍ  n,h o" wlaISh .e,Sï

fmdïmj, ta i|yd ta ;=< we;s bial=remamq wdldrfha wlaIs oKafâ lerl=ï n,h o Wmfhda.S

lr .kq ,efí'

flakaømidÍ fmdïm

hï jia;=jla j,hdldr j p,kh lrk úg flakaøfha isg msg;g hï n,hla W;amdokh

rEmh 6'8( msiagka fmdïmhl l%shdldß;ajh

A B
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fõ'  fuu flakaødmidÍ n,h Wmfhda.S lr

f.k" .=re;ajdl¾IK n,hg tfrys j c,h

fmdïm lsÍu i`oyd fyda imhk c,fha mSvkh

jeä lsÍug Wmfhda.S lr .kakd c, fmdïm

flaakaødmidÍ fmdïm fõ'

fï wdldrfha fmdïm u.ska c,h fmdïm

lrkq ,nkafka flakaødmidÍ n,h u.sks' 6'9

rEm igyfka wdldrhg wdjrKh l<

fldmqjla ;=< fm;s iys; frdaohla  ̂bïfm,rh&

lr leùfuka we;s jk flakaødmidÍ n,h

fya;= fldg f.k tu frdaoh fl<jr úYd,

mSvkhla we;sjk w;r flakaøh wi, pQIKhla

we;s fõ'   ta ksid flakaødmidÍ fmdïmhl

flakaøhg fhduq l< k<hlska pQIKh ksid c,h ta foig weo .; yels w;r" mßêhg noaO

j msg;g fhduq l< k<hla u.ska we;=<g meñfKk c,h msg;g ;,a¨ l< yels h'  fuys

§ pQIKh u.ska .=re;ajdl¾IKhg tfrys j c,h weo .kakd neúka <s| ;=< we;s md

lmdgfha isg fmdïmh f;la jQ k<fha c,h wLKav j .,d tau ̂ we§ tau& w;HjYH h'  fuu

fmdïmj, bïfm,rh N%uKh lsÍug úÿ,s fudagrhla fyda n, iydhlhla ;sìh hq;= h'

iajmQ¾K fmdïm

flakaødmidÍ fmdïmj, jdis

� kv;a;= lsÍfï úhoï wvq h'

� m%udKfhka l=vd ksid iú lsÍug iSñ; bv m%udKhla m%udKj;a fõ'

� ir< hka;%Khla Ndú; jk ksid l%shd lrùug yd w¨;ajeähd lsÍug t;rï

myiq fõ'

� úÿ,s fudagrhla fyda bkaOk Ndú; lrk tkaðula weiqfrka l%shd lrúh

yels h'

� c,h msg ùu taldldÍ yd fkdlvjd isÿ fõ'

� uv yd je,ss iys; c,h jqj o fmdïm l< yels h'

� wêl mSvk ;;a;ajj,g Tfrd;a;= foa'

flakaødmidÍ fmdïmj, .eg¨

� iajmQ¾K fkdjk fmdïmj, jdhq nqnq`M bj;a lsÍug isÿ fõ' (priming)

� by< Wilg c,h fmdïm lsÍfï § ld¾hlaIu fkdfõ'

� idudkHfhka pQIK ysi 6 m lg iSud fõ'

� by< Wilg c,h fmdïm lsÍu i|yd fjk;a iydhl l%ufõo wkq.ukh

lsÍug isÿ fõ (high head pump)

� c, iemhqï ud¾.j, mSvkh taldldÍ j mj;ajd .ekSu i|yd "mSvk ixfõ§

nqiag¾"  fmdïm iu. taldnoaO lsÍug isÿ fõ'

iú lsÍu yd kv;a;= lsÍu

(a) flakaødmidÍ c, fmdïm ̂ úÿ,s n,fhka l%shd lrk&  iú lsÍu

1' f;;ukh fkdr|k fkdf;fuk" jd;dY%h ,efnk ldurhl fldkal%SÜ

wä;d,ula u; c, fmdïmh iú lsÍu'

2' fmdïmfha isg c, m%Njh foig pQIK k<h wkql%ufhka my;a jk fia

^wkq,ïN& iú lsÍu'

3' pQIK k<h fl<jrg fyd¢ka md lmdgh (foot valve) iú lsÍu'

c, fmdïmfha foayhbïfm,rh

bïfm,r wei

c,h we;=,a ùu

c
,
h
 m

sg
ù
u

rEmh 6'9# ir, flakaømidÍ fmdïmhl
l%shdldß;ajh
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4' <s| ;=< jQ c, uÜgu wkqj <s| m;=f,a isg 40 cm la by<ska msysgk mßÈ PVC

k< tlsfklg iïnkaO lr wjidk k<hg wod< md - lmdgh (foot valve)  iú

lsÍu'

5' c,h /ia lr ;nk gexlsh olajd jQ úi¾ck k< ud¾.hg c, fmdïmfha isg

30cm  la we;=<;ska md,l lrduhla  (gate valve) iú lsÍu'

flakaødmidÍ c, fmdïm ^n, iydhl& iú lsÍu

1' fmdïmh iúlrk ia:dkfha u;=msg fyd| iu;,d Ndjhlska hqla; úh hq;= h'

2' lafIa;% lghq;= i|yd Tn fudn /f.k hk fmdïm /|ùu i|yd Yla;su;a oej

fyda jdfkaj,ska ks¾ñ; wdOdrl rduq iels,a,la Ndú; l< hq;= h'

3' by; (a) ys i|yka lreKq ie<ls,a,g .; hq;= h'

kv;a;= lsÍu

� flakaødmidÍ fmdïm ̂ úÿ,s n,fhka l%shdlrk&

� flakaødmidÍ fmdïm ̂ n, iydhl&

               fodaIh

� fnhdßx fyda nqIa f.ù

;sîu

� à' ´' iS (T.O.C) iaúph

jeiS ;sîu

� úÿ,s /yeka úikaê ù

;sîu" ms<siaiS ;sîu i;=ka

ydks lr ;sîu

� .,jd w¨f;ka iú

lsÍu

� tu iaúph kej; Tnd

l%shd lrùu

� tu úÿ,s /yeka h:d mßÈ

w¨;ajeähd lr .ekSu

� úÿ,s fudagrfhka

idudkH wdldrhg

jvd fjkia iajremfha

Yío we;s ùu'

� úÿ,sh iemhqj o fudagrh

l%shd fkdlsÍu'

 fya;=j ms<shu

� tkaðu mK .ekajQj

o laIKslj k;r ùu'

� tkaðu wêl f,i

r;a ùu'

� tkaðu mK .ekajQj

o th .efyñka k;r

ùu'

� bkaOk gexl sfh a

bkaOk wjika ùu'

� tkaðu k;r lsÍug

we;s iaúphg iïnkaO

lr ;sfnk jhrh N+

.; ù ;sîu

� ¥ú,s wmøjH /£ ;sîu

� tys wjYH m%udKhg

iafkayl f;,a

   fkd;sîu'

� bkaOk$jdhq ñY%Kh

oykh i|yd imhk

mq,s`.=fõ ld, mr;rh

fjkia ùu'

� bkaOk k< ud¾.fha

jd;h /£ ;sîu'

� kshñ; j¾.fhaa bkaOk

gexlshg iemhSu'

� tfia N+ .; ù ;sfnk

ia:dkfhka th bj;a lsÍu'

� .,jd Y=oaO mú;% lr kej;

iú lsÍu'

� iafkayl f;,a iemhSu'

� iamdla ghsñka ksis mßÈ

ieliSu'

� " í,Sâ je,aõ" wdOdrfhka

bkaOk k< ud¾.fha we;s

jd;h msg lr yeÍu'

fodaIh    fya;=j   ms<shu
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� flakaødmidÍ ̂ úÿ,s$n,iydhl& fmdïm foj¾.h i|yd

  6'4 úúO c, iïmdok l%u

lDIsl¾ufha § Ndú; lrk c, iïmdok l%u my; whqßka j¾. l< yelsh'

1' mDIaàh c, iïmdokh

2' Wm mDIaàh c, iïmdokh

3' laIqø c, iïmdokh

� ìxÿuh c, iïmdokh

� iam%skala,¾ c, iïmdokh

mDIaàh c, iïmdokh (surface irrigation)

fuys § fl<skau mi u;=msáka fnda. fj; c,h iemhSu isÿ lrhs'  tu ksid fuu

l%uh N+ ;, c, iïmdokh hkqfjka o ye¢ka fõ'  iq<`." WIaK;ajh" ysre t<sh wêl

m%foaYhkays fuu l%uh Ndú; lsÍfï § mi u;=msáka jdIam wdldrfhka c,h bj;a j hk

w;r we;eï úg mia j¾.h wkqj ldkaÿ ùu u.ska o wêl c, m%udKhla wmf;a hhs'

úfYaIfhka je,s mfiaa § ldkaÿ ù hk c, m%udK wêl w;r ueá mfia  § ldkaÿ ù wmf;a

hk c, m%udKh wvq fõ' tfia u frda. m<sfndaO jHdma; úh yels h'

mDIaGSh c, iïmdokh m%Odk wdldr follg j¾.SlrKh l< yels h'

1' md,kh fkdlrk ,o c, iïmdokh

2' md,kh lrk ,o c, iïmdokh

md,kh fkdlrk ,o c, iïmdokh

lsishï jHqyhla fyda fjk;a hï wdldrhla u.ska c,h .,d hdu md,kh lsÍu fuys §

isÿ fkdflf¾' ksoyfia c,h .,d hdug i,iajd uq¿ N+ñhu c,fhka hg lrkq ,efí'

(flood irrigation).  fuu l%uh wêl j Ndú; l< yelafla c,h myiqfjka ,nd .; yels

m%foaYj, h'  fuu l%ufha § c, iïmdokh i|yd ìï ilia lsÍu i|yd jeh jk uQ,sl

úhou wvq h'  wjYH lïlre wjYH;dj o b;du;a wvq h' fuys m%Odk wjdish jkqfha wêl

� fmdïmh ls%hd l<

o pQIK k,h osf.a

c,h by< weoSula

isÿ fkdùu'

� c, fmdïmfha isg md

- lmdgh olajd jQ

k<fha jd;h /¢

;sîu'

� md - lmdgfhka c,h

ldkaÿ ùu'

� bïfm,rh lrljk

oKav yd fmdïmfha

fjd,shqï flaiSka

tl w;ßka c,h

ldkaÿ ùu'

� bkaOk k< ud¾.fha

jd;h /£ ;sîu'

� m%hsï  ma,.a tl újD; lr

pQIK k< ud¾.fhaa jd;h

msgjk f;la th c,fhka

mqrjd jeisu'

� w¨;ajeähd l< fkdyels

kï kj md - lmdghla

kej; iú lsÍu'

� c, uqødj f.ù we;s neúka

w,q;a  c, uqødjla

(water - seal) oeóu'

� kj bïfm,rhla iú

lsÍu yd ta iu. kj c,

uqødjla o iú lsÍu'

fodaIh    fya;=j   ms<shu
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f,i c,h wmf;aa hdu h'  wmøjH u.ska mdxY= Ldokh o isÿ úh yel w;r frda. m<sfndaO"

j,a îc me;sßh yels h'

md,kh lrk ,o c, iïmdokh

fuys § fnda.j,g imhk c,h md,kh lsÍula isÿ lr ta i|yd we<s" jeá wd§ fkdfhla

jHqy Ndú; lrhs' fuu l%uh o kej; Wml%uj,g fjka l< yels h'

(a) fíiï l%uh fyj;a .s,ajQ md;a;s   (c)    ;Sre c, iïmdok l%uh

(b) we<s iy jeá l%uh   (d)    j<¨ wdldr c, iïmdokh

fíiï l%uh fyj;a .s,ajQ md;a;s (basin irrigation)

lafIa;%h jeá u.ska l=vd fldgiaj,g fnokq ,efí'  fuu jeáj,g fíiï hhs lshkq

,efí'  fuu fíiï rjqï fyda y;/ia úh yels h'   N+ñh iu;,d fkdjQ úg jdß we, fomi

N+ñh jeá u.ska fldgiaj,g fnod fíiï ilia lrkq ,efí'  fíiïj,g c,h msÍug

i,iajd mi ;=<g ldkaÿ ùug hï ld,hla

;nhs'

fíiï fjka lsÍug fhdod .kakd jeá

;djld,sl fyda w¾O iaÓr úh yels h'

;djld,sl jeá tla j.d lkakhla ;=< §

muKla c, iïmdokh lsÍug fhdod .kS'

lkak lSmhla Ndú; lrk úg w¾O iaÓr

jeá fhdod .kS'  ù j.d lrk l=Uqrej,

we;s kshrj,a w¾O iaÓr jeá fõ'  fuys oS

isÿ flfrkqfha fnda.h jgd jeáhla u.ska

ilia lr .;a wjmd;hlg c,h mqrjd

wjfYdaIKh ùug ie,eiaùuhs'  wjmd;k

ish,a, ldkq u.ska tlsfkl iïnkaO h'

lafIa;% fldgiaj,g c,h imhkafka m%Odk iemhqï we,lskaa yd bka úysÿKq lafIa;% ldkq

u.sks'  c,h ,nd §ug wjYH lafIa;%h <`.ska ldkqj wjysr lsÍfuka fíiug c,h msrùug

ie,eiaúh yels h'

ldkaÿ ùfï iS>%;dj wêl kï úYd, we< ud¾. fhdod .ekSfuka fyda fíiïj, m%udKh

l=vd lsÍfuka flá ld,hl § c, iïmdokh lsÍug mq`Mjk'  m,;=re Ydl yd  ù j.d

lsÍfï oS fíiï l%uh fhdod .kS'

fuu l%ufha jdis

1' iu;,d fkdjQ ìulg jqj o taldlr j uq¿ N+ñhgu c,h iemhSug yels ùu'

2' l=vd jdß we<lska jqj o ld¾hlaIu j jeä N+ñ m%udKhlg c,h iemhSug yels

ùu'

3' uq,q lafIa;%hgu c, iïmdokhla fkdlr Ydlfha uQ, moaO;sh úys § we;s

m%foaYhg muKla c,h imhd c,h wmf;a hdu wvq lr .; yels ùu'

4' mdxY= ,jK;dj wêl jQ úg ,jK;djh bj;a lsÍug fuu l%uh Ndú; l<

yels ùu'

5' wêl j¾Idj iys; ld,j, § fíiïj, c,h /ia ùu ksid wmOdjh u.ska

isÿjk mdxY= Ldokh wju ùu'

fï l%ufha wjdis

1' jeá ilia lsÍu i|yd jeä Y%uhla wjYH fõ'

2' jeá iy jdß we<j,a i|yd  jeä N+ñ m%udKhla jeh jk ksid j.d l< yels N+ñ

rEmh 6'10 fíiï l%ufha Ndú;hkarEmh 6'10 fíiï l%ufha Ndú;hkarEmh 6'10 fíiï l%ufha Ndú;hkarEmh 6'10 fíiï l%ufha Ndú;hkarEmh 6'10 fíiï l%ufha Ndú;hka
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m%udKh wvq fõ'

3' w;=re fnda. j.djka fh§u wmyiq h'

4' jeá ilik ksid hka;% u.ska w;=reh;a .Eu wmyiq h'

5' N+ñh wêl j f;;a jQ úg l|ka iy uQ, frda.

jHdma;sh o myiq fõ'

j<¨ wdldr c, iïmdokh ^Ring basin irrigation&

fuu l%uh fíiï c, iïmdok l%uhg fndfyda ÿrg

iudk h'  nyq jd¾Isl m,;=re jk wU" fodvï" kdrx" lcq wd§

fnda. i|yd fuu l%uh Ndú; l< yels h'  fuys § .i jgd

rjqug j,hdldr j ldKqjla ilia lr tu ldkqj Èf.a c,h

imhkq ,efí'  .i jgd we;s ldkq wfkla .iaj, we;s ldkq

iu. iïnkaO fõ'  me<h jgd we;s ldkqfõ c,h mig ldkaÿ

jk ;=re /ia lr ;nkq ,efí'  mig wjYH mßÈ c,h ,enqKq

úg m%Odk c, ud¾.h wjysr lsÍfuka .iaj,g tk c,h k;r lrkq ,efí'

we<s iy jeá l%uh ^Ridge and furrow irrigation&

fuys § we<s iy jeá l%uhg N+ñh ilia l<

hq;== fõ'  jeáfha fnda. j.d lrk w;r we<sh

;=<ska c,h iemhSu isÿ lrhs'  jeáh ;=< fnda.

fma<s tlla fyda lSmhla isgqúh yels h'

c, iïmdokfha § we<sh Èf.a .uka lrk

c,h ldkaÿ ùu u.ska we<sh fomig md¾Yaúl j

me;sÍ hhs' fuys § ksYaÑ; ld, iSudjla ;=< we<sh

Èf.a c,h .uka lsÍug i,iajkq ,efí' c,h

iq,N j ;sfí kï iEu we<shlg u c,h imhkq

,nk w;r c,h ys`. wjia:dj, § we<shla yer we<shlg c,h imhkq ,efí'  túg B <`.

c, iemhqfï § c,h imhk we<sh udre lrkq ,efí'

iEu we<shla Tiafia u c,h imhk wjia:dfõ § jeáh fo miska we;s we<sj,ska c,h

jeáh ;=<g ldkaÿ fõ'  fuf,i ldkaÿ jk c, uQK;a fol tlsfkl uqK .eiqk miq ;j

ÿrg;a jeáh ;=<g md¾Yaúl j c,h ldkaÿ ùula isÿ fkdfõ'  tksid bkaa miq c,h we<sh

;=<ska isria f,i my<g Wrd .kS'  fuu c,h fnda.hg m%fhdackj;a fkd ù mdxY= me;slfvka

my<g nei hhs'  fï ksid iEu we<shla ;=<ska u tl jr c,h iïmdokh lsÍfuka c,h

wmf;a hdula isÿ fõ'  we<shla yer we<shlg c,h iemhSu ksid jeáfha tla milg muKla

jdß c,h ,efí' fuu c,h jeä m%udKhla jeáh ;=<g md¾Yaúl j Wrd .efka'  tksid fuu

l%ufha § fhÈh hq;= c, m%udKh iEu we<shlg u fhdok c,h m%udKhg jvd 25-35%

m%udKhl wvqjla fmkakqï lrhs'  (Reddy iy Reddi, 1999).  uo nEjqï iys; lafIa;%hkays

ifudaÉp f,i we<s ieliSfuka mdxY= Ldokfhka f;dr j c, iïmdokh l< yels h'

we<s iy jeá c, iïmdokh nv bß`.=" jïngq" ;lald,s" w¾;dm,a" Wla" rg lcq" jeks

fnda. i`oyd Ndú; fõ'  fuu l%uhg c, iïmdokh wfkl=;a u;=msg c, iïmdok l%uj,g

jvd úfYaI jdis lsysmhlska iukaú; fõ'  m%Odk jYfhka u we<s yd jeá l%ufha § c,h

.,d hk lafIa;% m%udKh uq¿ N+ñ m%udKfhka wvla fyda y;frka fldgila fyda muK fõ'

tksid jdIamSlrKfhka jk c, ydksh wvq h'  ;j o c,h jdIam ùu ksid uv ùu (puddling)

yd mi u;=msg lfnd,a,la ne£fï (crusting) .eg¨j we<s yd jeá l%ufha § we;s fkd fõ'

w;=reh;a .Efï lghq;= myiq h'

rEmh 6'11# j<¨ wdldr c,

iïmdokh

rEmh 6'12# we,s yd jeá l%uhg c,
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 tfuka u fuu l%ufha wjdis my; whqre fõ'

1' nEjqu wêl jQ úg c,fha m%fõ.h fya;= fldg f.k we<sh ;=< mdxY= Ldokhla

isÿ fõ'

2' we<s iy jeá ieliSfï úhou jeä h'

3' fma<sj,g j.d fkdlrk fnda. i`oyd fuu l%uh iqÿiq fkdfõ'

4' c, ldkaÿ ùfï ydksh wêl je,suh mia i`oyd fuu l%uh iqÿiq fkdfõ'

;Sre c, iïmdokh     (Border irrigation)

c,h .,d hdug yels jk mßÈ lafIa;%h È. iudka;r ;Srej,g Wia fkdjQ jeá u.ska

fnod fjka lr tu ;Sre Èf.a c,h imhkq ,efí'  fuu ;Srej, c,h .uka lrk ÈYdjg

taldldÍ nEjqula ;nk w;r lafIa;%h yria w;g l=vd nEjqula we;s j fyda ke;s j ielish

yels h'  fuu l%ufha § taldldÍ .eUqrlg c,h ,nd §ug yels jk mßÈ ;Sre ieliSu wjYH

fõ'  by<ska msysá m%Odk we<la u.ska fjk fjku ;Sre  ;Srefõ my< fl<jrg <`.d jQ úg

imhk c, m%udKh wvq l< hq;= h'  túg my< fl<jßka c,h wmf;a hdula fyda by< u

fl<jrg wjYH muKg jvd c,h iemhSula isÿ fkdfõ'  fuu l%ufha § ;djld,sl j mi

u; c,h /ia ùula isÿ jk w;r tu c,h mig ldkaÿ fjhs'

;Sre l%uh wvq mr;rhlska hq;= j j.d lrk rks, j¾." ;sß`.=" nd¾,s jeks fnda. i|yd

iqÿiq jk w;r j¾Ok ld,fha jeä fldgila c,h r|d isàula wjYH jk ù jeks fnda.

i|yd  iqÿiq fkdfõ'

fuu l%ufha jdis

1' wvq úhoulska ir, WmlrK fhdod ;Sre ilid .ekSug mq`Mjk'

2' ukdj ie,iqï l< úg Wiia c, iïmdok ld¾hlaIu;djla ,nd .; yels h'

3' .s,ajQ md;a;s l%uh iu. ikaikaokh lrk úg wvq Y%u wjYH;djla we;'

4' jeä ksmqK;djla fkdue;s whg mjd myiqfjka l%shd lrùug mq`Mjk'

5' os.á ;Sre Tiafia w;=reh;a .Eu myiq h'

fuu l%ufha wjdis

1' ldkaÿ ùfï iS>%;dj b;d jeä r`M je,s mig iy ldkaÿ ùu b;d wvq ;o ueá

mig t;rï iqÿiq fkdfõ'

2' jeä c, m%udKhla wmf;a hk ksid wjYH c, m%udKh jeä h'

4' mdxY= Ldokh wêl úh yels h'

Wm mDIaàh c, iïmdokh

mdxY= jhkh yd uq,a wvx.= m%foaYfha .eUqr wkqj mdxY= mDIaghg háka lD;%su c,

ia;rhla mj;ajd .ekSu Wm mDIaÁh c, iïmdokfha wruqKq fõ'  fufia imhkq ,nk c,h

rEmh 6'13# ;Sre c, iïmdokh
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flaIsl l%shd u.ska Ydl uq,a wvx.= m%foaYhg

,efí'  újD; ldkq fyda fmd<j háka Èfjk

iújr k< ;=<ska c,h imhkq ,efí'  újD;

ldkq Ndú; lrk úg tajdfha .eUqr 30cm -

100cm  w;r fõ'  c,h isria j yd ;sria j

.e,Sug yels jQ iqÿiq taldldr jhkhla we;s

mdr.uH mia i|yd fuu l%uh fhda.H fõ'

fuu l%ufha jdis

1' .eUqre miaj, c,h hgg jEiaiS

hk neúka fkd.eUqre miaj,g fuu l%uh WÑ;h'

2' N+ .; k, moaO;shg háka wmdr.uH ia;rhla msysgd we;s miaj,g fuu l%uh

iqÿiq h'

3' fufia c,h iemhSfï § há mi f;;a j mj;sk kuq;a mi u;= msg úh<s j

mj;sk neúka jdIamSlrK ydks wju fõ'  u;=msg mi úh<s ksid j,a md,khla

o isÿfõ'

4' fuu l%ufha § u;=msg lafIa;%h wjysr fkdjk ksid fnda. j.d l< yels N+ñ

m%udKh jeä jk w;r hdka;%SlrKh o myiq fõ'

5' c, iïmdokh i|yd Ndú; lrk ldkq moaO;sh c, jykh i|yd o Ndú; l<

yels h'

fuu l%ufha wjdis

1' k< i`oyd iy iú lsÍu i`oyd hk úhou wêl ùu yd kv;a;=j wmyiq ùu'

2' k<j, we,a.S j¾Okh ksid tajd j¾Okh ù ld¾hlaIu;dj wvq ùu'

3' hka;% Ndú;fhka .eUqrg iS iE úg k< moaO;shg ydks isÿ úh yels ùu'

4' wêl ,jK;dj iys; c,h i|yd fuu l%uh fhdod .; fkdyels ùu'

ueá n÷ka u.ska c, iïmdokh

ueá n÷ka u.ska  c,h iemhSu o Wm mDIaÁh c, iïmdokhg wh;a fõ'  fuys § fnda.

Ydlfha uQ, uKav,h wi, ueá l,hla fyda ueá uqÜáhla j<,d th ;=<g c,h mqrjkq

,efí'  ueá n÷fka we;s c,h tys we;s isÿre w;ßka mig jEiaiS mi f;;a fõ'  bka miq

tu c,h fnda. Ydl uq,a u.ska wjfYdaIKh lr .kS'

nq,;a" .ïñßia jeks fnda.j,g úh<s ld,fha § c,h

iemhSug fuu l%uh fhdod .kS'  fldams" wU" fmd,a jeks

Ydl me< wjêfha § fuu l%uh wkq.ukh l< yels h'

fuys § c,h mig jEiafikafka b;d fiñka neúka

wjYH c, m%udKh wvqh'  ueá n÷fka c,h wvq jQ úg

kej; thg c,h oeñh hq;= h'  uÿrejka fnda ùu je<elaùu

i|yd c,h msrjQ ueá n÷ka jid ;eìh hq;= h'

ueá n÷fkka tla me;a;lg muKla c,h jEiaiSug

wjYH kï c,h jEiaiSug wkjYH me;af;a ;dr" ,el¾

jeks ;Ska; wdf,am l< hq;= h'

3' laIqø c, iïmdokh

laIqø c, iïmdokh" ia:dkSh c, iïmdokh ( localized irrigation) fyda mSvkhla hgf;a

isÿ lrk c, iïmdokh ( pressurized irrigation) f,i o y÷kajhs'

rEmh 6'14# Wm mDIaGSh c, iïmdokh

rEmh 6'15# n÷ka c, iïmdokh
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ie,iqï l< k< moaO;shla Wmfhda.S lr .ksñka fnda.fha wjYH;djg irs,k iSñ; c,

m%udKhla mfia iSñ; mrsudjlg mSvkhla hgf;a iemhSu laIqø c, iïmdok ;dlaIKfha

uQ,sl ,laIKh fõ'

fnda.fha ffoksl j¾Okh m%Yia; wdldrfhka isÿ lr .ekSu i|yd wjYH c, m%udKh

lsis`ÿ wjysr;djhlska f;dr j wjfYdaIKh lr.; yels jkq msKsi fnda.fha uQ, uKav,h

wdY%s; mdxY= mrsirfha f;;ukh lafIa;% Odrs;d uÜgug wdikak w.hl mj;ajd .ekSu

laIqø c, iïmdok l%uhl uQ,sl wruqKhs'

laIqø c, iïmdok l%u

laIqø c, iïmdok l%u m%Odk wdldr folls'

1'  ìxÿ c, iïmdokh (drip method of irrigation)

2'  úisrs c, iïmdokh ( sprinkler method of irrigation)

ìxÿ c, iïmdokh

k< Tiafia tk c,h fnda.fha  uQ, uKav,h wi,g c, ìxÿ f,i jEiaiSug

ie,eiaùu u.ska wLKav j uQ, l,dmSh mi lafIa;% Odß;dfõ mj;ajd .ekSu fuys oS isÿ

flf¾'  fuys oS m%Odk ixÑ; c, gexlshl mj;sk c,h m%Odk k<hla Tiafia  meñfKa'

ixÑ; gexlsh N+ñfha  Wia ia:dkhl msysgqjd we;s ksid mj;sk úNj Yla;sh k< ;=<ska c,h

.,d hdfï oS  pd,l Yla;sh njg m;a fõ'   fnda.fha  uQ, l,dmh wi, k<hg iú lr

we;s úfudaplh (emitter) u.ska me<fha uq,g ìxÿfjka ìxÿj c,h iemfha'   úfudapl

fkdue;sj c,h f.khk k<fha ^md¾Yaúl - (lateral) isÿre iE§fuka o c,h ìxÿ f,i

jEiaiSug ie,eiaúh yels h'

lafIa;%fha j.d l< fnda.hlg c,h iemhSu i|yd ilia l< ìxÿ c, iïmdok

moaO;shla 6'16 rEm igyfkka oelafõ'

rEmh 6'16# ìxÿ c, iïmdok moaO;shla

fmd,s;Ska .Dyj, fnda. j.d lsÍfï § fndfyda úg ìxÿ c, iïmdok l%uh Ndú; lrhs'

fmd,s;Ska .Dyj, fndfyda úg t,a,k u¨ iy yria u¨j, fnda. j.d lrhs'

;rul mr;rhlska isÿ jk ños" m<;=re Ydl" je,a fodvï i`oyd fuu l%uh Ndú; fõ'

ìxÿ c, iïmdok l%ufha jdis

1' mi u;= msg c,h .,d hdula isÿ fkdjk ksid mdxY= Ldokh isÿ fkdfõ'

2' uQ, uKav, m%foaYhg muKla c,h imhk ksid c,h úYd, jYfhka b;sß fõ'

3' fï i|yd jeh jk úhou úisß c, iïmdok l%uhg jvd wvq h'

4' uQ, uKav, wjg m%foaYh ks;r u lafIa;% Odrs;dfjys mj;sk ksid fnda.
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j¾Okh yd wiajekak jeä h'

5' c,h fh§ug jeä mSvkhla wjYH fkdjk ksid jeh jk n, Yla;sh wvq h'

6' jdIamSlrK c, ydksh b;d wvq h'

7' mi u;= msg úh<s ksid j,a me< j¾Okh wvq h'

8' nEjqï yd iq<x wêl m%foaYj,g WÑ; h

9' c,h iu. mig fmdfydr tl;= l< yels h'

10' wjYH lïlre wjYH;dj wvq h'

fuu l%ufha wjdis

1' c,fha we;s wmøjH ksid úfudaplj, c,h jEiafik isyska isÿre wjysr úh

yels h'

2' fnda.j, uq,a hgg fkdjeã u;= msg mfiys me;sÍ jeãug keUqre jk ksid

Ydlj, iq,`.g iy ksh`.hg Tfrd;a;= §fï yelshdj wvq h'

3' by< ;dlaIKsl oekqula wjYH fõ'

nqnq¿ c, iïmdokh     (bubble irrigation)

ìxÿuh c, iïmdok l%ufha

wkqj¾;khla f,i nqnq`M c,

iïmdok l%uh ìys ù we;'  fuys

§ mi u;=msg we;s ;sria k<j,g

isria k< iú lr fnda.h uq,g

c, ìxÿ nqnq`M f,i jEiaiSug

i,iajhs'   fuu l%uh  wU"

iemos,a,d" fodvï jeks nyq

jd¾Isl m<;=re fnda.j,g iqÿiq

fõ'

úisß c, iïmdok l%uh

fuys §  ixjD; k< moaO;shla

Tiafia  c, fmdïmhla Ndú; lr

.=re;aj n,hg úreoaO j oeä

mSvkhla Tiafia c,h fmdïm lrk

w;r c,h biakdjla f,i fnda.

u;g fhdokq ,efí' wêl

mSvkhlska hq;= j c,h keiskakla

;=<ska ksl=;a lsÍfuka fuh isÿ

flf¾' úisß c, iïmdok moaO;shl m%Odk

wx. f,i fmdïmh" m%Odk k<" md¾Yaúl

k<" isria k< yd keiskak oelaúh yels h'

fmdïmh u.ska wêl mSvkhlska we;=,a lrk

c,h m%Odk k<" md¾Yaúl k< Tiafia f.dia

isria k<h uqÿfka iú lr we;s keiskafkka

biakdjla f,i  msg;g úysfoa'  ksl=;a jk

c,fha mSvk n,h fya;= fldg f.k

keiskak lerfla' túg keiskak jfÜg c,h

biakdjla f,i úisf¾'

rEmh 6'17( nqnq¿ c, iïmdokh

rEmh 6'18# rEmh 6'18# rEmh 6'18# rEmh 6'18# rEmh 6'18# úisß c, iïmdok moaO;shla c, iïmdok moaO;shla c, iïmdok moaO;shla c, iïmdok moaO;shla c, iïmdok moaO;shla

rEmh 6'19# keisks i# keisks i# keisks i# keisks i# keisks iú l< yels whqrel< yels whqrel< yels whqrel< yels whqrel< yels whqre
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isria k<j, Wi j.d lrk fnda.h wkqj fjkia jk w;r th fnda.fha Wmßu Wig

iaj,amhla by<ska msysáh hq;= h' keiskafkka c,h bisk ÿr c,fha mSvkh yd keiskak

lerflk fõ.h u; r|d mj;S' lafIa;%h mqrd taldldr c, iemhqula ,efnk f,i keisks

w;r ÿr md,kh l< hq;= h'

úisß c, iïmdok l%ufha jdis

1' k< ;=<ska c,h .uka lrk ksid c, m%Njfha isg lafIa;%h f;la c,h

m%jdykfha § isÿ jk c, ydksh wvq h'

2' lafIa;%h mqrd taldldr j c,h iemhsh yels h'

3' mDIaÁh c, iïmdok l%uj,g jvd wjYH c, m%udKh wvq h'

4' c,h biakdjla f,i fhdok ksid mi uvùfuka j<lS'

5' u;=msg wmOdjh wvq fõ'  tu ksid mdxY= Ldokh isÿ fkdfõ'

6' c,h ldkaÿ ùu wêl je,s mia i|yd fuu l%uh WÑ;h'

7' fuu l%uh Ndú; lsÍu i|yd mi uÜgï lsÍu wjYH fkdfõ'

8' nEjqï iys; N+ñj,g fhÈh yels h'

9' mdxY= f;;ukh fkdlvjd mj;sk ksid fnda. j¾Okh iy wiajekak jeä h'

10' fmdfydr yd m<sfndaO kdYl fï iu`. fhÈh yels ksid ta i|yd jeh jk

wu;r úhou wvq h'

úisß c, iïmdokfha wjdis

1' wêl iq<x iys; m%foaYj,g fuu l%uh kqiqÿiq h'

� iq<x ksid jdIamSlrKfhka bj;a ù hk c, m%udKh wêl fõ'

� wêl iq<x c,h úysfok jD;a;dldr rgdfõ fjkialï we;s lrhs' ta ksid

c,h taldldÍ j ,nd Èh fkdyels fõ'

� c, ìxÿ iq<`. u.ska lafIa;%fhka msg;g /f.k hdu ksid c, ydksh jeä

úh yels h'

2' fï i|yd úYd, mSvkhla fh§ug wjYH ksid jeh jk bkaOk fyda úÿ,sh

i|yd hk úhou wêl h'

3' úisß iïmdok moaO;shla msysgq ùu i|yd hk uQ,sl úhoï wêl h'

4' u,aj, mrd. fia§hdfuka wiajekak wvq fõ'

5' wmøjH iys; c,h Ndú; lsÍu ksid k< wjysr ùu isÿ úh yels h'

c, iïmdok l%u f;aÍfï oS i,ld n,k idOl

hï c, iïmdok l%uhla ilid .ekSug m%:u c, yd N+ñ iïm;a ms<sn`oj wOHhkhla

lsÍu jeo.;a fõ'  ta i`oyd jeo.;a jk idOl lsysmhla my; oela fõ'

1' mdxY= iólaIK

mdxY= jHqyh" jhkh" c, jyk ;;aj hkdoS lreKq mdxY= iólaIK hgf;a jeo.;a

idOl fõ'  fuu idOl u; úúO c, iïmdok l%u wkq.ukh l< hq;= h'  je,s wêl

milg c,h iemhSfï oS wêl c, m%udKhla wmf;a hk neúka u;=msg c, iïmdok l%u

iqÿiq ke;'  ueá wêl mil oS u;=msg c, iïmdok l%u jdisodhl fõ'

2' N+ úIu;dj

N+ñfha msysàu wkqj c, iïmdok l%uh fjkia fõ' nEjqï iys; N+ñhl j.d lrk

fnda.j,g c,h iemhSfï oS u;=msg c, iïmdok l%u wkq.ukh lrk úg ifudaÉp c,

iïmdok l%u fhosh hq;= h'  ke;fyd;a mdxY= Ldokh isÿ úh yels h'  tfuka u fnda.hg

imhk c,fhka jeä m%udKhla my;a ìïj,g wmOdjh ùu ksid c, W!k;d we;s ùug o

mq`Mjk'
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3' foaY.=Ksl ;;a;aj

foaY.=Ksl idOl u; fnda.hg wjYH jk c,h r`od isák fyhska c, iïmdok

l%uhla f;dard .ekSfï oS fuh i,ld ne,Su jeo.;a h'  Wod# iq<x wêl m%foaYj,g úisß c,

iïmdokh fhda.H fkdfõ'

4' fnda. ;;aj

ukd c, iïmdok l%uhla ie,iqï lsÍug kï fnda. j.dj ms<sn`o ukd wjfndaOh

jeo.;a fõ'  f.dúfmd< m%udKh" f.dú;eka l%u" fnda. w;r mr;rh yd Y%uh ,nd .ekSfï

myiqnj fuys oS ie,ls,a,g Ndckh lr f.dúfmd<g fhda.H c, iïmdok l%uh f;dard

.; hq;= h'

5'  bkaðfkareuh lghq;= ie,iqï lsÍu

c, m%Njh yd f.dúfmd< msyàu fuys oS ie,ls,a,g .; hq;= h'  c, m%Njh my<

ia:dkhl msysgd we;s úg .=re;aj n,fhka c,h lafIa;%hg ,nd osh fkdyels h'  tjeks

wjia:dj, oS c, fmdïmhla Ndú; lr c,h fmdïm lr miqj lafIa;%j,g  ,nd oSug isÿ

fõ'

6' m%d.aOkh

 f.dúhd i;= Okh yd ;ukag tu l%uh kv;a;= l< yels o hkak ;jÿrg;a i,ld

ne,sh hq;= h'

   6'5 c, iïmdok ld¾hlaIu;dj .Kkh lsÍu

c,h i|yd jeh jk msßjeh o Èfkka Èk jeä jk neúka" jdß c,h msßueiSfï

wjYH;dj ;Èka u mek ke.S we;' c, Ndú; ld¾hlaIu;dj kï ixl,amh" wjYH jkafka

fuh bgq lr .ekSug h'  fuys § oek .; hq;= jeo.;a lreKq lsysmhls'

1' c, iïmdok wjYH;dj fidhd .ekSu

2' c, iïmdokh l< hq;= wjia:dj ;srKh lsÍu

3' c, iïmdok ld¾hlaIu;dj we;s lsÍu i|yd l< hq;= Wmdh ud¾. fidhd ne,Su

c, iïmdok wjYH;dj .Kkh lsÍu

fuu .Kkh lsÍfï lghq;= i|yd 3'2 ksmqK;d uÜgfï § mdxY= c,h ms<sn|j

bf.k.;a f;dr;=re kej; u;la lr .; hq;= h' c, iïmdok wjYH;dj wdldr follg

.Kkh lr .kq ,efí'

1' Y=oaO c, iïmdok wjYH;dj

2' o< c, iïmdok wjYH;dj

1' Y=oaO c, iïmdok wjYH;dj

hï mila i,lk ,o wjia:djl isg lafIa;% Odß;dj olajd f.k taug iemhsh hq;=

c, m%udKh Wila f,i m%ldY lsÍu Y=oaO c, iïmdk wjYH;dj f,i ye¢kafõ'

In = Y=oaO c, iïmdok wjYH;dj ^fikaáógrj,ska&

Fcw = lafIa;%Odß;djfha § c, m%;sY;h ^Ndrñ;sl c,h wkqmd;hla f,i&

WIw = c, iïmdokh lrk úg mfia we;s Ndrñ;sl c, m%udKh ^wkqmd;hla

f,i& u,dksl ix.=Kkhg fmr kej; c, iïmdokh lrk  neúka mi

mj;akd wjia:dfõ c, m%;sY;h fuys § i|yka lrhs'

In  =  (Fcw  -  WIw  )  x  P  x d

100
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P = mfia oDIH >k;ajh ^tall ms<sn| .eg¨j u.yeÍu i|yd oDIH úYsIAg

.=re;ajh fhdod .kS'&

d = uQ, l,dmfha .eUqr ^mia ;Ügqfõ .eUqr fikaáógrj,ska&

Wod( uqx fnda.h i|yd uQ, l,dmfha .eUqr 60 cm o mfia oDIH >k;ajh 1'2 gcm-3  o c,

iïmdok wjia:dfõ mfiaa f;;uk m%;sY;h 12%  o flaI;% Odß;djfha § f;;uk

m%;sY;h 26% la o kï Y=oaO c, wjYH;dj .Kkh lrkak'

Y=oaO c, iïmdok wjYH;dj my; iólrKh u`.ska o fiúh yels h'

In  =  (Fcv  -  Wpv  )  x  d  x D     fyda

In     =  (Fcw  -  Wpw  )  x  P x d  x D

Fcv  =     lafIa;% Odß;djfha oS mßudñ;sl c,h ^wkqmd;hla f,i&

Wpv   =     u,dksl ix.=Kfha oS mßudñ;sl c,h ^ wkqmd;hla f,i&

D  =    WDk;djh wkqmd;hla f,i

Wpw  =    u,dksl ix.=Klfha oS Ndrñ;sl c,h ^wkqmd;hla f,i&

Fcw    =    lafIa;% Odß;djfha oS Ndrñ;sl c,h ^wkqmd;hla f,i&

by; iólrKj,  Fcv ,  Wpv,  Fcw, Wpw  hkak m%;sY; f,i .; fyd;a tu iólrKh

100 ka fnosh hq;= h'

Wod(- In   =   (Fcv %  - Wpv %)  x  d x D

100

c, Ndú; ld¾uhlaIu;dj fnda.fhka fnda.hg fjkia fõ'  ta ksid c,h ys̀. m%foaYj,

c, Ndú; ld¾hlaIu;dj jeä fnda. j.d lsÍfuka tu m%foaYfha c,h ld¾hlaIu j Ndú;

l< yels h'

o< c, iïmdok wjYH;dj

Y=oaO c, iïmdok wjYH;dj hkq mi lafIa;% Odß;djfhka mj;ajd .ekSu i|yd

iemhsh hq;= c, m%udKhhs'  kuq;a lsishï c, iïmdok moaO;shla fyda fnda. j.d lafIa;%hla

100%  laa ld¾hlaIu fkdfõ'  tneúka Y=oaO c, iïmdok wjYH;djg jvd ;j;a c,h

lsishï m%udKhla iemhSug isÿ fõ'  fï wkaoug iemhsh hq;= uq`M c, m%udKh o< c,

iïmdok wjYH;dj fõ'

fuh ;j;a whqrlska oelaúh yels h'

c, iïmdok moaO;sfha ld¾hlaIu;dj 75] kï

In  =  (Fcw  -  WIw  )  x  P  x d

100

 =   (26 - 12)  x 1.2 x 60cm

          100

 =     10.08cm

=
o< c, iïmdok      Y=oaO c, iïmdok + iïmQ¾K ydks jQ c,

wjYH;dj      wjYH;dj     m%udKh

=o< c, iïmdok wjYH;dj
c, iïmdok ld¾hlaIu;dj

Y=oaO c, iïmdok wjYH;dj



244

Wod ( Y=oaO c, iïmdok wjYH;dj = 12cm o

ydks jQ c, m%udKh = 4 cm kï

o< c, iïmdok wjYH;dj = 12 + 4  =  16cm fõ'

Wod ( Y=oaO c, iïmdok wjYH;dj = 12cm

c, iïmdok ld¾hlaIu;dj = 75%

     =

c, iïmdok ld,dka;rh ;SrKh lsÍu

c, iïmdokfha § c,h iemhsh hq;= ld, mr;rh wjfndaO lr .ekSu b;d jeo.;a

fõ' muKg jvd flá ld, mr;rj, § c,h iemhSfuka c,h wmf;a hk w;r c, jykh

ùu  ÿ¾j,ùu" frda. jeäùu" fmdaIl wmf;a hdu iy úIîc me;sÍu jeks .eg¨ we;s úh

yel' fï ksid ksis wjia:dfõ ksis muKg c,h iemhSu jeo.;a fõ'

c, iïmdok ld,dka;rh ;SrKh lrk l%u

1' mdxY= f;;uk ;;a;ajh wkqj c,h iemhSu

2' fnda.h o¾Ylhla f,i Ndú; lsÍu

mdxY= f;;ukh wkqj c,h iemhSu

c, iïmdok uQ,O¾u wkqj fnda.hlg ,nd .; yels c,h jkafka lafIa;% Odß;dj iy

u,dksl ix.=Klh w;r c,h hs' lafIa;% Odß;dfõ we;s  mi u,dksl ix.=Klhg m;a ùfï

§ tys we;s ,nd .; yels c,h wjika jk neúka fnda.hg iaÓr ydkshla isÿ úh yels h'

tneúka m%Yia;hla f,i lafIa;% Odß;dj iy u,dksl ix.=Klh w;r we;s c,fhka

;SrKh lrkakd jQ W!k;d uÜgulaa bj;a jQ úg kej; lafIa;% Odß;dj olajd c,h iemhSu

iqÿiq h' fï wjia:dj fidhd .ekSug mdxY= f;;ukh fiùfï ´kEu l%uhla fhdod .;

yels h' fï wjia:dj fnda.h wkqj;a fnda.fha wjêh wkqj;a fjkia fõ'

m<uqj j.d ìfï lafIa;% Odß;dj iy u,dksl ix.=Klfha  § f;;uk m%;sY; fidhd

.; hq;= h'  c, iïmdokh l< hq;= lafIa;%fhka f;;uk m%;sY;h lsishï l%uhlg fidhd

;SrKh lrkakd jQ W!k;d uÜgula olajd c, m%udKh wvq jQ  úg c, iïmdok wjia:dj

;SrKh lrkq ,efí' fï i|yd Ndrñ;sl l%uh" lafIa;% wd;;sudk l%uh iy ðmaiï l=Üá

l%uh wd§ ́ kE u l%uhla fhdod .; yels h' tfy;a lafIa;% wd;;sudk l%uh jvd;a myiq h'

fnda.h o¾Ylhla f,i fhdod .ekSu

fuh wdldr follg isÿ l< yels h'

1' mia yd je,s ñY% l=vd md;a;s l%uh

lafIa;%fhka 1 x1 x 1m   muK j<la lmd bj;a l< miaj,g wu;r 5%  la muK je,s

ñY% lr kej; j<g mqrjkq ,efí' tu fldgi ,l=Kq lr ;nk w;r idudkH l%uhg

ìï ilid fnda. j.d lrkq ,efí' fuu fldgfiys fnda. fiiq fldgfia fnda.j,g

jvd l,ska u,dksl jk neúka tu wjia:dfõ § iuia; lafIa;%hg u c,h imhkq

,efí'

2' by< me< >k;ajhla iys; md;a;s l%uh

idudkH l%uhg lafIa;%fha ìï ilik w;r 1 x1m  muK fldgqjl idudkH me<

>k;ajh fuka fo.=Khla jeä jk fia me< isgqjkq ,efí' fuu fldgfia W;aiafõokh

jeä neúka  fiiq fldgfia me<j,g jvd blaukska u,dksl fõ' túg uq¿ lafIa;%hg

u c,h iïmdokh lrkq ,efí'

=

∴

o< c, iïmdok

   wjYH;dj c, iïmdok ld¾hlaIu;dj

Y=oaO c, iïmdok wjYH;dj
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c, iïmdok ld¾hlaIu;dj

c, iïmdok ld¾hlaIu;dj hkq iïmdokh l< c,fhka fldmuK fldgila fnda.h

u.ska m%fhdackhg .kS o hkak m%;sY;hla f,i oelaùuhs'

iïmdokh lrk c,fhka jeä fldgila Ydlfha Ndú;hg .ekSug ie,eiaúh yels kï

c, iïmdok ld¾hlaIu;dj jeä jk w;r c,h wmf;a hhs kï tu ld¾hlaIu;dj wvq

fõ'

c,h ydks úh yels wjia:d lsysmhla y÷kdf.k"  ta tla tla wjia:dfõ ld¾hlaIu;dj

jeä lr .ekSfuka iuia; c, iïmdok ld¾hlaIu;dj jeä lr .; yels fõ'

1' c,h f.k hdfï ld¾hlaIu;dj

ñka woyia jkafka c, m%Njfhka ksl=;a l< c,fhka fldmuK m%;sY;hla lafIa;%hg

,enqfKa o hkakhs'

E
c       

=    c,h f.k hdfï ld¾hlaIu;dj

   =   lafIa;%hg ,enqKq  c, m%udKh

   =   c, m%Njfhka ksl=;a l< c, m%udKh

c,h fh§fï ld¾hlaIu;dj

fuhska woyia jkafka imhk ,o c,fhka fldmuK m%;sY;hla lafIa;%fha uQ,

uKav, l,dmh ;=< /÷fKa o hkakhs'

c, Ndú; ld¾hlaIu;dj

fnda.hl c, Ndú; ld¾hlaIu;dj hkq tu fnda.fha jdIamSlrK W;aiafõokhg Ndú;

l< c, tallhlska ksmojQ wiajkq m%udKh fldf;la o hkak ;SrKh lsrSu fõ'

WUE     =   c, Ndú; ld¾hlaIu;dj

Y  =    ksmojQ wiajkq m%udKh$ksñ wiajekak

ET         =    jdIamSlrK W;aiafõokh

c, iïmdok ld¾hlaIu;dj   =

Ydlh Ndú; l< c, m%udKh
 x  100

imhk ,o c, m%udKh

=c, iïmdok ld,dka;rh
fnda. c, wjYH;dj (mm/d)

Y=oaO c, iïmdok wjYH;dj

I
i

= In

ET
c

ET
c
       =    fnda. jdIamSlrK W;aiafõokh

 W
fE

c
    =

 W
s

x 100

      Y
WUE    =

     ET

E
a

  =  c,h fh§fï ld¾hlaIu;dj

W
r
  =  uQ, uKav, l,dmfha /÷Kq c,

 m%udKh

 =  lafIa;%hg ,enqKq c, m%udKh

x 100
 W

rE
a
    =

 W
f
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j.=j 6'4(  fnda. lsysmhl c, Ndú; ld¾hlaIu;dj

fNda.h   kssñ wiajekak     c, Ndú; ld¾hlaIu;dj (kg/m3)

      c,h >k ógrhlg ksñ wiajekak lsf,da .%Eï

w¾;dm,a wdlkaO 4'0 - 7'0

flfi,a M, 2'0 - 4'0

nv bß`.= OdkH 0'8 - 1'6

ù OdkH 0'5 - 1'1

fida.ï OdkH 0'6 - 1'0

Wla iSks 0'6 - 1'0

uqx" W÷ OdkH 0'5 - 1'0

rg lcq fmd;= iys; lr,a 0'6 - 0'8

fidahdfndaxÑ îc 0'4 - 0'7

ÿïfld< moï l< m;% 0'4 - 0'6

c, iïmdok ld¾hlaIu;dj kexùu

fï i|yd c, iïmdok ld¾hlaIu;dfjys úúO wjia:d flfrys n,mdk idOl y÷kd

.ksñka tajd l<ukdlrKh l< hq;= h'

1' foaY.=Kh

wêl WIaK;ajh iy wêl iq<`. we;s úg jdIamSlrKh jeä fõ' fï ksid Ydlhg

,efnk c,h jdIamSlrKfhka bj;a fõ' fuh je<elaùug iq<x ndOl bÈ lsÍu yd mi

jiqka lsÍu wd§ l%shd is÷ l< yels h '

2' mfia ,laIK

mil je,s m%;sY;h jeä kï tys .eUqre ldkaÿ ùu (deep percolation) u.ska c,h

wmf;a hhs'  fuh je<elaùug mig ldnksl øjH tla lsÍu l< yels h'  tfia u lafIa;%

Odß;dj olajd muKla c,h iemhSu u.ska ld¾hlaIu;dj jeä lr.; yels h' l%udkql+,

ìï ieliSfuka mfia  flaYdl¾Il isÿre jeä lr .ekSfuka fuh isÿ l< yels h'  tfia

u c, iïmdok ld,dka;rh wvq lsÍu o isÿ l< yels h'

3' fnda.fha ,laIK

iuyr fnda.j,g iajNdjfhka u wvq c, Ndú; ld¾hlaIu;djla we;'  tjeks fnda.

f;dard fkd.ekSfuka c, iïmdok ld¾hlaIu;dj jeä lr .; yels h'  tjeks fnda.

j.dl< hq;af;a c,h iq,N fyda jeis c,fhka j.d lrk ia:dkj, h' me< .ykh m%Yia;

j mj;ajd .ekSfuka o c, iïmdok ld¾hlaIu;dj jeä fõ'

4' jdß ud¾.j, ,laIK

jdß ud¾. fidfrdõ wdÈfhka ldkaÿ ùu u.ska c,h wmf;a hk w;r thska c,h

f.k hdfï ld¾hlaIu;dj wvq ù c, iïmdok ld¾hlaIu;dj wvq fõ' we< fõ,s fldkal%SÜ

we;sÍu'  fidfrdõ  Wiia ;;a;ajfhka mj;ajd .ekSu wdosh u.ska fuh j<lajd .; yels fõ'

5' fnda. j.d l%ufha ,laIK

;ks fnda. j.dj, § c,h wmf;a hk m%udKh jeä h'  nyq ia;r fnda. j.d fyda nyq

fnda. j.d f;dard .ekSfuka c,h msßuid .; yels fõ'

6' j,a me< md,kh

j,a me<j, W;aiafõokfhka bj;a jk c,h fnda.hg fkd,eî hhs'  tu ksid

lafIa;%h j,a me<j,ska f;dr j mj;ajd .ekSu jeo.;a fõ'
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7' c, iïmdok ;dlaIKh

c, iïmdok m%udKh flfrys ;dlaIKsl idOl o n,mdhs' WÑ; ;dlaIKh Ndú;

lsßfuka tl u fnda.hg tlu foaY.=Ksl idOl hgf;a wjYH jk c, m%udKh wvq lr .;

yels h'  mDIaàh c, iïmdok l%u w;ßka we<s c, iïmdokh iy fíiï$j<¨ l%u

idfmalaI j wvq c, m%udKhla wjYHjk l%u fõ'

Wm mDIaàh c, iïmdok l%u jk iújr k<" iújr n÷ka jeks l%uj, §;a"  ìkaÿ c,

iïmdokfha§;a b;d wvq c, m%udKhka wjYH jk neúka fnda. j¾.h wkqj fuu l%u

f;dard .ekSu u.ska c, iïmdok ld¾hlaIu;dj jeä l< yels h' tfy;a  fujeks  ;dlaIKsl

l%u fhdod .ekSfï .eg¨ iy iSudjka we;'  tajd my; oelafõ'

� ìxÿ c, iïmdokh jvd;a WÑ; jkafka nyq jd¾Isl fnda.j,g h'  ta i|yd hk

m%d.aOk úhoï o jeä h'

� fíiï$j<¨ l%u fhda.H jkafka o nyq jd¾Isl fnda.j,g h'

� we<s c, iïmdokh i|yd ìï ieliSfï úhou jeä h'  N+ úIu;dj wêl N+ñ

i|yd th fkd.e<fma' tfia u je,s mia i|yd o fkd.e<fma'

fuhska fmfkkafka WÑ; ;dlaIKh Ndú;fhka c,h wmf;a hdu wvq lr .; yels

njhs' kuq;a ;dlaIKh f;dard .; hq;af;a j.d lrk fnda.h" N+ úIu;djh" mi" wd¾Ól iy

;dlaIKsl yelshdj i,ld ne,Sfuka miqj h'  hï fnda.hlg wjYH Y=oaO c, iïmdok

m%udKh fndfyda ÿrg wvqúh yels h' tfy;a úúO ndysr idOlj, n,mEfuka o< c,

iïmdok wjYH;dj fjkia fõ'  WÑ; ;dlaIKh Ndú;fhka fuu idOlj, n,mEu wju

lr.; yels w;r o< c, iïmdok wjYH;dj wvq lr .; yels h'

   6'6 c, jyk l%u ie,iqï lsÍu

c, jykh

j.d lghq;= isÿ lrkq ,nk lDIsld¾ñl ìïj, we;eï úg úúO fya;+ka ksid jeämqr

c,h tla /ia ùu isÿ fõ'  fuf,i mfiys w;sßla; j /f|k c,h ksid fnda.j,g fukau

j.d lghq;= wdY%s; úúO l%shdldrïj,g o wys;lr n,mEï we;s fõ'  fï wdldrhg j.d

ìïj, we;s w;sßla; c,h mdxY= me;slfvka iajNdúl f,i bj;a ù hdu c, jykh f,i

ye¢kafõ' fndfyda úg nEjqï iys; N+ñj, fuh ukdj isÿ fõ'  tfy;a we;eï úg mfiys

/£ we;s w;sßla; c,h fuf,i bj;a fkdjk w;r tajd bj;a lsÍug lD;s%u l%u fhdod

.ekSug isÿ fõ'  fuh c, jykh lsÍu hkqfjka ye¢kafõ' fï u.ska mdxY= jd;kh ÈhqKq

fõ'  N+ñhl tjeks c, jykh lsÍula wjYH o ke;a o hkak N+ñfha u;= msg iajNdjh

ksÍlaIKh lsÍfuka muKla l< yels fkdfõ'

fï i|yd my; i|yka mÍlaIdj l< yels h'

mÍlaId lsÍug wjYH N+ñfha 30 x 30 x 30 cm m%udKfha j<la lmd .; hq;= h'  by;

lS .eUqf¾ § jf<yss c,h tla /ia ùug isÿ jqjfyd;a tu N+ñfha c, jykh b;d ÿ¾j, neõ

;SrKh l< yels fõ'  by; .eUqf¾ § tf,i c,h tla /ia fkdjkafka kï j< uq`Mukska

u c,fhka mqrjd tu c,h mig Wrd .ekSug .;j k ld,h uek .; hq;= h'  mehlg jeä

ld,hla ta i|yd .; jkafka kï tu mfiys o c, jykh i;=gqodhl fkdjk neõ

ks.ukh lsÍug mq`Mjk'  tneúka by; wjia:d foflys § u c, jykh lsÍug WÑ; l%u

fhdod .ekSug isÿ fõ' jf,ys c,h mig Wrd .ekSu mehla muK ld,hla ;=< isÿ úKs kï

tu mfia c, jykh i;=gqodhl fõ'

flfia fj;;a jdß c, iïmdokfhka j.d lghq;= isÿ lrkq ,nk ìïj, c, jykh

lsÍu wksjd¾hfhka u l< hq;= fõ'  imhkq ,nk jdß c,fhka 10% -20% olajd m%udKhla
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tu N+ñfhka bj;a ù hdug ie,eiaúh hq;= h'  ke;akï jdß c,h iu. meñfKk úúO

,jK j¾. mfiys tla /ia ùfuka mfiys ,jK;dj j¾Okh ùu isÿ fõ'  úfYaIfhka úh<s

l,dmSh m%foaYj, fuh W.% fõ'

ÿ¾j, c, jyykh ksid we;s jk wys;lr n,mEï

ÿ¾j, c, jyk ;;a;ajhla ksid we;s jk wys;lr n,mEï my; i|yka wdldrhg

fldgia follg fnÈh yels fõ'

1' iDcqju Ydlhg we;sjk n,mEï

2' mig fyda j.d lghq;= wdY%s; j isÿ jk n,mEï

iDcqju Ydlj,g we;s lrk n,mEï

1' m;% ly meye ùu ^yß;laIh&

2' Ydl j¾Okh wvd, ùu

3' yg .kakd M, m%udKh wvq ùfuka wiajkq wvq ùu

4' Ydl uq,aj, ks¾jdhq Yajik ;;a;aj ùfuka we;s jk úI øjH Ydlj,g úI ùu

5' Ydlj, uQ, frda. jHdma;sh jeä ùu

6' Ydl uq,a .eUqrg fkdjeãfuka Ydl myiqfjka weo jeàug ,la ùu

7' Tlaiscka ys`. ùu ksid uq,aj, mdr.uH;djg ndOd meñK c, wjfYdaIKh

ÿ¾j, fõ'  fï ksid fmdaIl yd c, W!k;dj we;s fõ'

8' fmdgEishï yd fmdiam¾ia jeks fmdaIl wjfYdaIKh isÿ fkdùu

mig fyda j.d lghq;= wdY%s; j we;s jk n,mEï

1' mdxY= jd;kh ÿ¾j, ùu

2' ks¾jdhq ;;a;ajhka ksid we;sjk úI jdhqka u.ska mdxY= úI nj we;s ùu

^yhsv%cka i,a*hsâ" ldnka vfhdlaihsâ& iy ks¾jdhq  laIqø Ôù l%shdldß;ajh

jeä ù iajdhq laIqø Ôù l%shd wvq ùu

3' ldnkssl øjH úfhdackh fiñka isÿ ùu

4' mfia ,jK;dj j¾Okh ùu

5' mdxY= jHqyh ÿ¾j, ùu

6' f.dú WmlrK l%shd;aul lsÍu wmyiq ùu

7' ìï ieliSfï lghq;= wmyiq ùu

by; lreKqj,g wu;r j c,h r|d mej;Sfuka uÿre .yKh jeä ùu jeks fi!LHhg

wys;lr mdßißl ;;a;aj o we;s úh yels h'

ÿ¾j, c, jyk ;;a;aj we;s ùug n,mdk idOl

1' N+ c, uÜgu by<ska msysàu

we;eï m%foaYj, iajNdjfhka u by< N+ c, uÜgï msysgd we;' tfuka u fjk;a

fya;+ka ksid o ;djld,sl j fyda ksrka;rfhka u N+ c, uÜgu by< hdug mq`Mjk' wêl

j¾Idj iys; ld,j, § idudkHfhka mj;sk N+ c, uÜgu jvd by< hdula fmkakqï lrk

w;r fujeks ;;a;ajhka ;djld,sl fõ' j.d ìïj,g by<ska c,dY fyda fjk;a c, m%Nj

mej;Sfuka o my;a ìïj, N+ c, uÜgï by< hdug mq`Mjk'

2' my;a ìïj, ks;r ks;r c,h tla /ia ùu

my;a ìï ks;r ks;r c,fhka hg ùu ksid o ÿ¾j, c, jyk ;;a;ajhka we;s fõ'

tla /ia jk c,h mfika bj;a ùug m%:u kej; kej; c,h tl;= ùu fuhg fya;= fõ'

tfuka u by<  we;s  c,  m%Nj,ska  c,h  ldkaÿ ù my;a N+ñj, tla /ia ùu o isÿ úh

yels h'
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3' Wm mi ;o ùu

wvq .eUqrlska ;o mdxY= ia;r fyda  wmdr.uH ia;r msysàfuka fujeks ;;a;ajhla we;s

ùug mq`Mjk'

4' tlu .eUqrlg iS iEu

ìï ieliSfï § ksrka;rfhka tl u .eUqrla olajd mi nqre,a lsÍu ksid l,la .;

jk úg há mia ia;r iqixykh ùu isÿ úh yels h' tkï ;o ia;r we;s fõ'

c, jyk l%u

c, jykh lsÍu i|yd my; i|yka l%u Wmfhda.S lr .ekSug yels fõ' tfy;a tajd

fhdod .ekSfï § N+ñfha iajNdjh" mfia iajNdjh" j.d lr we;s fnda. wdÈh ms<sn| j

wjOdkh fhduq fldg jvd;a WÑ; l%u f;dard

.ekSu l< hq;= fõ'

1' mDIaÁh c, jyk l%u

fuys § fhdod .kq ,nkafka N+ñfha újD;

j lKskq ,enQ ldkq h'  újD; ldkq ie,iqula

wkqj ilik" m%Odk ldkqjlg iïnkaO lr c,h

bj;a ùug i,iajkq ,efí' ldKq w;r ìï fldgi

uola Wia lsÍfuka c,h myiqfjka lkq lrd we§

taug ie,eiaúh yels fõ'  N+ñfha iajNdjh wkqj

iqÿiq ldkq moaO;s fhdod .ekSfuka jvd;a ld¾hlaIu j fuh Ndú; l< yels fõ'   ldkq

muKg jvd .eUqre lsÍu iqÿiq ke;'  túg wkjYH f,i N+ .; c, uÜgu my< neiSfuka

Ydlj,g c, wjfYdaIKh lr .ekSfï § ndOd we;s úh yels h'

idudkHfhka ldkqj, .eUqr 30 - 60 cm w;r ùu iqÿiq h'  mfia iajNdjh wkqj ldkq

w;r mr;rh ;SrKh l< hq;= h'  ueá miaj, wvq mr;rhla o je,s miaj, jeä mr;rhla

o ;eìh hq;= h'

Wm mDIaÁh c, jyk l%u

Wm mDIaÁh c, jyk l%u m%dfhda.sl jYfhka furg j.d ìïj, fhdod .kq ,nk

wjia:d t;rï olakg fkdue;'  mdxY= me;slvh háka iújr k< moaO;s msysgqùfuka fyda

,S fyda .,a lKq u;= msg mDIaGhg háka isák fia ixjD; j ilia lr w;sßla; c,h bj;a

ùug i,iajkq ,efí'

my; oelafjkqfha fuu l%ufha § fhdod .kq ,nk ldkq j¾. lsysmhls'

(i) .,a ldkq

fuys § ;rula .eUqrg ^1m la muK& ldkq lmd tys m;=<g úIalïNfhka jeä f,dl=

.,a ;Ügqjla oukq ,efí'  ta u; thg jvd úIalïNh l%ufhka wvq jk wdldrhg .,a

;Ügq lsysmhla oud ta u; mia oud jikq ,efí'  ldkqfõ .,a w;r újr iys; neúka

mia me;slfvys w;sßla; c,h ;=<g ldkaÿ fõ'  tfia ldkaÿ ù tla /ia jk c,h

msg;g .,d hdug i,iajkq ,efí'  .,a myiqfjka ,nd .; yels m%foaYj, fï

wdldrfha ldkq ieliSï l< yels h'

(ii) ,S ldkq

fïjd o .,a ldkq wdldrhg u ilia lrkq ,nk w;r fuys § .,a fjkqjg ,S fldg

len,s Ndú; flf¾'  ,S fldg len,s myiqfjka ,nd .; yels m%foaYj, fïjd

ieliSug mq`Mjk'

rEmh 6'20( mDIaÁh c, jyk moaO;shla
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(iii)    k< ldkq

fmdf<dj háka iújr k< moaO;shla ilid tu

k< ;=<g tla /ia jk c,h bj;a ùug i,ikq

,efí' fuys § k< ;=<g tla jk c,h myiqfjka

bj;a jk mßÈ iqÿiq wdk;shla we;s j moaO;s

ielish hq;== h' fï i|yd iújr ueá k< jvd;a

fhda.H fõ' fujeks l%uhla id¾:l ùug mi ksis

jhkhlska iy iújr Ndjhlska hqla; úh hq;= h'

(iv) W`M ldkq

lafIa;%fha c,h hk wdldrhg ldkq  lmd ueáfhka iE¥ iújr is,skavrdldr W`M

leg" tlsfklg iïnkaO lr k<hl wdldrhg tu ldkq ;=<g j, oukq ,efí'

túg w;sßla; c,h W`M leg ;=<g ldkaÿ ù mfika bj;a fõ'

fmdïm lsÍu

by; l%uj,ska c, jykh lsÍug wmyiq ;;a;aj hgf;a yd c,h úYd, m%udKj,skaa

tla /ia jk ia:dkj, c,h bj;a lsÍug hdka;%sl fmdïm Ndú; l< yels h' idudkH j.d

ìïj, § fujeks l%u fhdod .kq ,nk wjia:d ÿ,n h'  tfuka u fï i|yd jeä msßjehla

oeÍug o isÿ fõ'

Ydl Ndú;h

iajdNdúl jYfhka fyda c, jyk ldkq moaO;sj,ska N+ñfha my;a u ia:dkhg  tla

/ia jk c,h bka bj;a lsÍu we;eï úg .eg¨ iys; fõ' fujeks wjia:dj, § iy wfkl=;a

l%u myiqfjka fhdod .ekSug wmyiq wjia:dj, § Ydl Ndú; lr mfika c,h bj;a l<

hq;= h'  fuys § wêl jdIamSlrK W;aiafõokhla iys; Ydl Ndú; l< hq;= h'  tjeks

Ydlhlg iEfyk c, m%udKhla W;aiafõokh u.ska jdhq f.da,hg uqod yeÍfï yelshdj

we;'  my;a ia:dkj, tla /ia jk c,h jeä j¾. m%udKhla iys; fkd.eUqre j,lg fhduq

lr ta jgd by; lS wê jdIamSlrK W;aiafõokhla iys; Ydl isgqùfuka j, ;=<g tl;=

jk c,h Ydlhg Wrdf.k jdIam f,i bj;a ù hdug ie,eiaúh yels fõ'

c, jykh ÈhqKq lsÍu i|yd moaO;s ie,iqï lsÍu

by; i|yka c, jyk l%u ieliSfï § ta i|yd iqÿiq ldkq moaO;s ie,iqï l< hq;=

h' tys § N+ñfha iajNdjh" msysàu iy mfia jhkh i,ld ne,sh hq;= fõ'  bvfï msysàug

.e<fmk f,i ielish yels ldkq moaO;s wdldr lsysmhls'

1' fyßkafndaka ldkq moaO;s

2' .aßâ whka ldkq moaO;s

3' iudka;r ldkq moaO;s

4' wyUq  ldkq moaO;s

1' fyßkafndaka ldkq moaO;s

ud`Mjl=f.aa weg iels,a,l wdldrhg nEjqï iys; ìfï

ldkq ilia flf¾' md¾Yaúl ldkqj,g tl;= jk c,h

m%Odk ldkqjg tl;= ù lafIa;%fhka bj;a ùu isÿ fõ'

 rEmh 6'21 ( iújr k< iys; ldkq

rEmh 6'22# fyßkafndaka

ldkq moaO;shla
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2' .aßâwhka ldkq moaO;s

fuys § o md¾Yaúl ldkqj,g tl;= jk c,h m%Odk

ldkqfjka bj;a ùu isÿ fõ'

3'   iudka;r ldkq moaO;s

lafI a; %h ; =< tlsfklg

iudka;r j md¾Yaúl ldkq

moaO;shla oud tu ldkq m%Odk

ldkqjlg iïnkaO lr ta

Tiafia lafIa;%fha c,h bj;a flf¾'

4' iajNdúl ldkq moaO;s

fuys § úfYaI yevhlg fkdj lafIa;%fha nEjqu i,ld

n,d iajNdúl f,i c,h nei hk ÈYdjg fhduq jk fia ldkq

moaO;sh ilia lr we;'  lafIa;%fha jeämqr we;s c,h ldkq

Tiafia nei hdu isÿ fõ'

rEmh 6'24# iudka;r ldkqrEmh 6'24# iudka;r ldkqrEmh 6'24# iudka;r ldkqrEmh 6'24# iudka;r ldkqrEmh 6'24# iudka;r ldkq

moaO;shlamoaO;shlamoaO;shlamoaO;shlamoaO;shla

md¾Yaúl ldkq

m%Odk ldkqj

rEmh 6'25# iajNdúl ldkqrEmh 6'25# iajNdúl ldkqrEmh 6'25# iajNdúl ldkqrEmh 6'25# iajNdúl ldkqrEmh 6'25# iajNdúl ldkq

moaO;shlamoaO;shlamoaO;shlamoaO;shlamoaO;shla

rEmh 6'23# .aßâwhka ldkq

moaO;shl aa aa a
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7'0  Ydl m%pdrKh

Ydl ;u j¾.hdf.a meje;au Wfoid kj Ydl fnda lsÍu Ydl m%pdrKh hs'

Ydl m%pdrKfha m%Odk wdldr 2  la ye¢k .; yels h'
1' îc u.ska isÿ flfrk m%pdrKh fyj;a ,sx.sl m%pdrKh
2' j¾Ol fldgia u.ska isÿ flfrk m%pdrKh fyj;a w,sx.sl m%pdrKh

  7' 1 ,sx.sl m%pdrKh

,sx.sl m%pdrKh Wfoid Ydlj, yg .kakd jHqyh îch fõ'   fuys § cdhdx.S yd
mqux.S ckaudKq yd ùfuka l,,hla ìys ù miq j th ìchla f,i jefâ'  îc yg .ekSu
i|yd Wiia Ydlj, we;s úfYaIs; wjhjh jkqfha mqIamhhs'

o¾YSh mqIamhl fldgia

mqIamhl jeo.;a u fldgia jkqfha cdhdx.h
yd mqudx.hhs' cdhdx.fhys äïn fldaIh ;=< cdhd
ckaudKq fyj;a äïn yg .kshs' mrd.Odks ;=< mqx
ckaudKq fyj;a mrd. lKsld yg .kshs'  äïn yd
mrd. lKsld we;s jkqfha oaú .=K ckaudKq ud;D
ffi, W!kk úNdckhg ,la ùfuks'  tneúka
äïn yd mrd. lKsld tal .=K ffi, fõ' mqIamfha
fiiq fldgia jk uKsm;% u.ska fmdfydÜgq wjêfha
§ wNHka;r fldgia wdrlaId jk w;r o< fyj;a
fm;s u.ska w,xldrh ,nd foñka mrd.k ldrl
jk lDóka mqIamh fj; wdl¾IKh lr .kshs' .%dylh
mqIamfha ish¨ fldgia ord isáhs'

mQudx.fha yd cdhdx.fha msysàu wkqj mqIam wdldr folla y÷kd .; yels h'
1' oaú ,sx.sl mqIam - cdhdx.h yd mQudx.h hk folu tlu mqIamfha msysàu

Wod( ngq" ñßia" ù" fmar" wU" oU,
2' tal ,sx.sl mqIam -  tla mqIamhl cdhdx.h fyda mQudx.h muKla msysàu

Wod( fmd,a" fjksje,a" ;=U" jegfld¿" lrú,

mrd.kh  yd ixfiapkh

mrd.Odksfha we;s mrd. ud;D ffi, W!kk úNdckhg Ndckh ùfuka" laIqø îcdKq
y;rla iEfoa' fuu tla tla laIqø îcdKqjla mrd. lKsldjla njg jefâ'  fuf,i  laIqø
îcdKqjla mrd. lKsldjla njg m;aùfï § tys we;s tal .=K kHIaáh (n) fn§ kd<
kHIaáh yd ckl kHIaáh f,i tal .=K kHIaá folla iEfoa'  fuu mrd. lKsld"
l,xlh u; m;s; ùu mrd.kh f,i ye¢kafõ'  fuf,i mrd. lKsld l,xlh u;g
meñKSu" iq<`. u.ska ^Wod( nv bß`.=& fyda lDóka u.ska ^Wod( iuyr rks, Ydl& fydaa
mrd.Odksfhka fl<skau l,xlh u;g jeàfuka ^Wod( fidahd fndaxÑ" ù& fyda úh yels h'
l,xlh iEu wjia:djl u mrd. lKsld i|yd .%dySh fkdfõ'

.%dylh

äïnh

Pdhdx.h l,xlh

rEmh 7'1# o¾YSh mqIamhl fldgia

lS,h

uKsm;%

iQ;%sldj

mrd.
Odksh

mQudx.h
o< m;%h

äïn
fldaIh
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l,xlh  .%dySh wjia:dfõ §" thska wef,kiq¨ øjH
ksl=;a fõ' tu wjia:dfõ oS  ,efnk mrd. lKsld l,xlh
w,jd .kS'  fuu mrd. lKsld l,xlh u; m%frdayKh ù
mrd. kd<h lS,h Èf.a jeã tys w.%h äïn wkqoajdrh
;=<ska äïnhg iïnkaO fõ'  fï w;r" mrd. lKsldfõ
ckl kHIaáh kej; fn§ mqx kHIaá 2 la iEfoa'  fuhska
tlla äïn  ffi,h yd tla ù l,,h iEfoa'  fuh
ixfiapkh f,i ye¢kafõ'

b;sß mqx kHIaáh" l,, fldaIfha we;s O%ej kHIaá 2
iu.  yd ùula issÿ ù N%EKfmdaIh iEfoa'  fï ksid l,,fha
j¾K foay ixLHdj 2n jk w;r N%EKfmdaIfha j¾Kfoay
ixLHdj 3n fõ' fuf,i îcfha wdrïNfha § tys ixfiaÑ;
äïnh

^hqla;dKqj& yd N%EKfmdaI kHIaáh
wvx.= fõ' fuu ixfiaÑ; äïnh
l,,hla f,i jeã îc m%frdayKfha
§ kj Ydlhla njg m;a fõ'

mrd.kfha wdldr 2 ls'
1'   iajmrd.kh
2'   mrmrd.kh

iajmrd.kh

hï lsis mqIamhl mrd.Odksfha
isg mrd. lKsld tu mqIamfha u
l,xlh u; fyda tu Ydlfha u
fjk;a mqIamhl l,xlh u; ;ekam;a
ùu iaj mrd.kh f,i ye¢kafõ'

iaj mrd.kh isÿ ùu i|yd Ydlj, iajNdj O¾ufhka u úúO yev .eiSï fyj;a
wkqj¾;k oelsh yels h'

Wod(  � mqIam újD; ùug m%:u tu mqIamfha mrd. lKsld tu mqIamfha u l,xlh
u; jeà mrd.kh ùu

� mqIam újD; ùfuka miqj o f¾Kq yd l,xlh mqIamfha wfkla fldgia
w;r ie`.j mej;Su

� mrd.Odks újD; ùu yd iu.dó j l,xlh mrd.Odksj, jefok f,i
È.=  ùu

� oaú ,sx.sl mqIam oerSu

mrmrd.kh

hï lsis mqIamhl l,xlh u; tu úfYaIfha fjk;a Ydlhl mrd. ;ekam;a ùu
mrmrd.kh f,i ye|ska fõ'

mrmrd.kh i|yd o Ydl i;=j úfYaI wkqj¾;k mj;S'
Wod(  � iaj mrd.kh je<elafjk f,i mqIamfha hdka;s%l ndOl we;s ùu

� mrd.Odks újD; ùu yd l,xlh .%dyS ùu wjia:d foll § isÿ ùu

^wiumßK;sh&
� iaj-jkaOH;dj fyda iaj wix.;sh we;s ùu
� tal ,sx.sl mqIam we;s ùu

rEmh 7'3# mrd.kh yd ixfiapkh

mrd.Odksh

 rEmh 7'2# mrd.kh

mrd.
lKsld

mrd. kd,h

mqx ckaudKq

O%eùh
kHIaáh

kd, kHIaáh

äïnh

äïn
fldaIh

kd,
kHIaáh

mrd.Odksh
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iajjkaOH;dj hkq hï Ydlhl mrd. tu Ydlfha u mqIamhl l,xlh u; m;s; jQ úg
tu mrd. m%frdayKh fkdùuhs'  tksid îc we;s fkdfõ' iajwix.;sh hkq hï Ydlhl
mrd. tu Ydlfha u mqIamhl l,xlh u; m;s; ù m%frdayKh jk kuq;a" mrd. kd<hg
l,xlh isÿre lr f.k jeãug fkdyels ùu ksid fyda mrd. kd<h lS,h osf.a j¾Okh
nd, ùu ksid fyda äïn ixfiapkh ùug fkdyels ùu h'  tksid ixfiapkh ùula fyda
îc we;s ùula fyda  isÿ fkdfõ'

iajmrd.kh ksid isÿ jk ixfiapkh "iajixfiapkh" f,i;a mrmrd.kh ksid isÿ
jk ixfiapkh "mrixfiapkh" f,i;a kï lrhs' ixfiapkfhka miq tla tla äïnhlska
îch ne.ska iEfoa'  fuys § hqla;dKqfjka l,,h iEfoa'  äïn fldaIh ;=< msysá wdOdr
ffi, yd m%;sO%ej ffi," ixfiapkfhka miq isÿ jk îc j¾Okhla iu. u l%u l%ufhka
laIsK ù hhs'  isÜria ^Citrus& Ydlj, nyq l,,;dj fndfyda úg olakg ,efí'

fï wkqj" idudkHfhka îchla we;s jkafka ixfiaÑ; äïnhlsks' tfy;a l,d;=rlska
ixfiapkfhka f;dr j îc yg.kS' úixfhda.s; îc Bg WodyrKhls' fndfyda úg ;DK
Ydlj, úixfhda.s; îc we;sfõ' kuq;a fmdÿfõ ie,l+ úg îchla hkq l,,hla yd tys
wdjrKj,ska iukaú; mßK; ixfiaÑ; äïnhla f,i w¾: oelaúh yels h'

j.=j 7' 1# iajmrd.kh yd mrmrd.khjk Ydl i|yd WodyrK

 iajdNdúl j iajmrd.kh        iajdNdúl j iajdNdúl j iajmrd.kh yd

      isÿ jk Ydl mrmrd.kh isÿ jk Ydl      mrmrd.kh isÿ jk Ydl

ù nv br`.= wuq ñßia
l=rlalka lrú, ud¿ ñßia
fida.ï jegfld¨ jïngq
uE mqyq,a ;ïm,d
fndaxÑ jÜglald f;dar mßmamq
lv, msms[a[d j÷re uE
lõms Èh ,nq
oU, meKs flduvq
uhsiQ¾ mßmamq wn
rg lcq rdnq
w¾;dm,a îÜ
ÿïfld< f.dajd
;lald,s u,a f.dajd

iQ¾hldka;
w,s fmar
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j.=j 7' 2  # ixfiapkhg fmr yd miq mqIamhl fldgia

 ixfiapkhg fmr         ixfiapkhg miq

 1'   mqx ckaudKqj  (n)

  (sperm) hqla;dKqj (2n) l,,h (2n)

  Pdhd ckaudKqj (n) (zygote)      (embryo)

   (egg)

 2'   mqx ckaudkqj (n)

N%EKfmdaI kHIaáh (3n)

  oaú;Shssl kHIaáh (2n) (endosperm  nucleus)

 3'   äïndjrKh (integument) îcdjrKh (sead coat)

 4'   äïn wkqoajdrh îc wkqoajdrh
 5'   äïnfldaI ì;a;sh t,djrKh

   (ovary wall) (pericarp)

o¾YSh îchl jHqyh

îcj, jHqyh wkqj îc j¾. 2 la ye¢k .; yels h'
1'  tal îc m;%s îc
2'  oaú îc m;%s îc

j.=j 7'3# talîc m;S% îc yd oaùîc m;%S îcj, fjkialï

    tal îc m;%s îc      oaú îc m;%S îc

� îc m;% tlla muKla msysghs'

th fndfyda úg j¾:sldj f,i
ye¢kafõ'

� N%eK fmdaIhla msysgd we;'
ixÑ; wdydr tys ;ekam;a j we;'

� fndfyda úg M,djrKh îch iu.
;Èka noaO ù we;' tksid fuh ;ks
îchla iy s; M,hla fyj;a
ldßfhdmaihla f,i ye¢kafõ'

� meyeÈ,s j y÷kd .; yels îc m;%
folls'

� mßK; îcj, N%EKfmdaIhl

fkdue;'  ixÑ; wdydr úYd," udxi,
îc m;%j, ;ekam;a j we;'

� wkqoajdrhl iy îc ,mhla iys;
îcdjrKhlska îch wdjrKh ù we;'
fndfyda úg tl M,hla ;=< îc
lssysmhla msysgd we;'

îc uQ,h

îcdOrh
îfcdamrsh
m;%

îc m;% îcdjrKh

rEmh 7'5# oaú îc m;%S

îchl o¾YSh jHqyh

M,djrKh

rEmh 7'4# tal îc m;%S îchl o¾YSh

jHqyh

we,sHqfrdaka
ia:rh

N%EKfmdaIh

îc m;%h
^jrÓldj&

w.%ia:
úNdclh

îc uQ,h
uQ,d.%
fldmqj

îcd.%mh
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îchl fldgia

îchla m%Odk jYfhka fldgia ;=klg fnod oelaúh yels h'
1' îcdjrKh
2' N%EKfmdaIh
3' l,,h

îcdjrKh

îchg wdrlaIdj imhk jHqyhhs'  oaú îc m;s% îcj, fuh meyeÈ,s j oelsh yels
kuq;a tal îc m;s% îcj, îcdjrKh M,djrKh iu. ;Èka ne|S mj;sk neúka meyeÈ,s j
fjka lr y÷kd .; fkdyels h'  ud;D mglfha fldgila jk fuh m%Odk fldgia ;=klska
iukaú; h'

�  îc wkqoajdrh - îcdjrKfha msysgd ;sfnk b;d l=vd csøhls' m%frdayKfha §
c,h wjfYdaIKh jkafka fï ;=<sks'

�  îc ,mh - ld¾hh meyeÈ,s ke;' lr, ;=< jQ kgqjg ìch iú jQ ia:dkhhs'

�  fiajksh - îch j¾Okh jk wjia:dfõ § îch ud;D Ydlfhka fmdaIKh
,nd .kafka fuh yryd h'

N%EKfmdaIh

m%frdayKfha§ l,,hg fmdaIKh iemhSu i|yd ilia ù we;s jHQyhhs'  tal îc m;%S
îcj, N%EKfmdaIh wdydr ixÑ; lrk Wmdx.h njg m;a j îc m%frdayKfha§  thg wjYH
fmdaIKh imhhs'  oaú îc m;%S îc mßK; ùfï § N%EKfmdaIh laIsK ù hhs'  wdydr ixÑ;
ùu îc m;%j, isÿ fõ'

l,,h

îcdxl=rh" îc uQ,h yd îc m;% fuhg wh;a fõ'

� îcdxl=rhîcdxl=rhîcdxl=rhîcdxl=rhîcdxl=rh (  (  (  (  ( m%frdayKfha § Ydlhl w.%ia:h f,i
j¾Okh jk mgl îcdxl=rh fyda îfcdamßh f,i
ye¢ka fõ' fuh wmsfldá,h (epicotyle) f,i o
kï flf¾'

� îc uQ,h (îc uQ,h (îc uQ,h (îc uQ,h (îc uQ,h ( m%frdayKfha § Ydlfha uQ, moaO;sh
f,i j¾Okh jk mglh îc uQ,h kï fõ'
tal îc m;%S îcj, îc uQ,h" îc uQ,mh kï
ffi, mg,hlska wdjrKh ù we;' îc uQ,h;a
îcdxl=rh;a w;r we;s mgl iuQyh îcdOrh
fyj;a wO(fldá,h (hypocotyle) kï fõ'
m%frdayKfha § me<Eáfha mdoia: fldgi f,i j¾Okh fõ'

� îc m;% # tal îc m;%S îcj, fuh laIsK jQ ;;a;ajhl mj;sk neúka th y÷kd
.; fkdyels h' oaú îc m;% îcj, îc m;% foflys wdydr ixÑ; ù we;'

îc m%frdayKh

îc m%frdayKh hkq l,,fha l%shdYS,S j¾Okh fya;= fldg f.k îcdjrKh m<d
f.k îc me<h u;= ùu hs' fjk;a wdldrhl lsjfyd;a Ydlhl Ôjk pl%fha" mßjD;a;Sh
ksødjlg m;a ù ;snQ îch kej; l%shdYS,S ù j¾Ol wjêhg m;a jk .;sl wjia:dj îc
m%frdayKh f,i ye¢kaúh yels h' fuf,i l,,h il%Sh ùfuka îcdxl=rfhka m%frday
fldgi o îc uQ,fhka uq,a moaO;sh o yg .kS' m%NdixYaaf,aIKh wdrïN lr kj Ydlh
iajhxfmdaIS ;;a;ajhg m;a jk ;=re ìcfha N%EKfmdaIh fyda îc m;% u.ska me<h fmdaIKh
flf¾'

îc m;%h

îcdjrKh

îc uQ,h

îc ,mh

wkqoajdrh

îcdxl=rh

rEmh 7'6 # îchl fldgia
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îc m%frdayKfha wjia:d

1' îchg ksmdkh u.ska c,h we;=,a ùuîchg ksmdkh u.ska c,h we;=,a ùuîchg ksmdkh u.ska c,h we;=,a ùuîchg ksmdkh u.ska c,h we;=,a ùuîchg ksmdkh u.ska c,h we;=,a ùu(m%Odk jYfhka îc wkqoajdrh ;=<ska
îchg  ksmdkh u.ska c,h we;=,a fõ' thg wu;rj îcdjrKh ;=<ska o c,h
we;=,a ùu isÿ úh yels h'

2' tkaihsu  l%shd;aul ùu(tkaihsu  l%shd;aul ùu(tkaihsu  l%shd;aul ùu(tkaihsu  l%shd;aul ùu(tkaihsu  l%shd;aul ùu( c, wjfYdaIKfha § tkaihsu l%shd;aul ù wmjD;a;sh
l%shd wdrïN fõ' fuys § ixÑ; wdydr c, úÉfþokh fõ'  Yajikh fõ.j;a
ù Yla;sh ksmo fõ'

3'3'3'3'3' j¾Okh wdrïN ùu(j¾Okh wdrïN ùu(j¾Okh wdrïN ùu(j¾Okh wdrïN ùu(j¾Okh wdrïN ùu( ixjD;a;sh l%shd u.ska l,,fha mgl úNdckhg yd
úfNaokhg ,la ù l,, j¾Okh isÿ fõ'  Wod( ffi, Èla ùu

4'4'4'4'4' îcdjrKh msmsÍuîcdjrKh msmsÍuîcdjrKh msmsÍuîcdjrKh msmsÍuîcdjrKh msmsÍu((((( îc m;% úYd, ùu yd l,, j¾Okh ksid îcdjrKh msmsÍ
hhs'

5 '5 '5 '5 '5 ' îc me<h u; =ùu(îc me<h u; =ùu(îc me<h u; =ùu(îc me<h u; =ùu(îc me<h u; =ùu(      m<uqj îc uQ,h msg;g meñfKa'  th tfia u my<g
j¾Okh fõ' fojkqj îcdxl=rh u;= fõ'  th isria j by<g j¾Okh fõ'

fndfyda úg fuu mshjrj,a  w;smsys; ùula oelsh yels h'

îc m%frdayK wdldr

îc m%frdayKfha § l,,h me<hla njg j¾Okh jk nj wms oksuq'  tu j¾Okfha
iajNdjhg wkqj m%frdayK l%shdj,sfha wdldr 2 la y÷kd f.k we;'

1' wfOda fN!u m%frdayKh

îch m%frd ayKh ùfï § îcdxl=rh
fmdf<dfjka u;= jk w;r îc m;%
$N%EKfmdaIh iys; îcfha wfkl=;a fldgia
fmdf<dj ;=< u /f|a'  fuys oS îfcdamßh
fõ.fhka j¾Okh fõ'  wfOda fN!u
m%frdayKfha § îc m;% fyda N%EKfmdaIh"
îc me<fha uq,a ld,fha j¾Okhg wjYH
ixÑ; wdydr imhk kuq; a
m%NdixYaf,aIKfhka wdydr ksmoùula
fkdlrhs' tal îc m;S% îcj, fndfyda úg

oelsh yels h'

2' wms fN!u m%frdayKh

fuys § îcdxl=rh j¾Okh ùu;a iu.
îcfha wO#fldá,h fyj;a îcdOrh
iS>%fhka j¾Okh ù fldlalla fuka keù
îcdxl=rh yd îc m;% fmdf<dfjka by<g
Tijhs' fuys § îc m;% m%NdixYaf,aIKh
lrk w;r ksmofjk wdydr îc
m%frdayKhg fhdod .efka'  m%frdayKhg
wjYH fmdaIKh iemhSfuka miq îc m;%
yels<S ye,S hhs' fndfyda oaú îc m;%S îcj,
oelsh yels h'

rEmh 7'7#rEmh 7'7#rEmh 7'7#rEmh 7'7#rEmh 7'7# wfOdafN!u m%frdayKh

îcd.%mh
îcd.%mh

îc uQ,h

Ydl m;%

rEmh 7'8 #rEmh 7'8 #rEmh 7'8 #rEmh 7'8 #rEmh 7'8 # wmsfN!u m%frdayKh

îc
uQ,h

îc m;%

Ydl m;%

îfcdamßh

îc m;%

îcdOrh

oaú;Shsl uq,a
m%d:ñl uq,a
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îc m%frdayKhg n,mdk idOl

1' wNHka;r idOl

� îcfha ÔjH;dj

îcfha ÔjH;dj hkq  m%frdayKh i|yd îchg we;s yelshdj fkdfyd;a úNj;djhs'
îc ÔjH;dj flfrys m%fõKsl idOl" îchl wNHka;r f;;ukh wdos wNHka;r
idOl n,mdk w;r ta ms<sn|j 7'2 ksmqK;d uÜgfuys § iúia;r j úuid nef,a' tu
idOl îc m%frdayKh i|yd o n,mdhs'

� îc iqma;;dj

iqma;;dj hkq j¾Ol j¾Okhg ys;lr f;;ukh" WIaK;ajh" Tlaiscka jeks ;;aj
,nd §fuka wk;=rej o ÔjH;dfjka hq;a îc m%frdayKh fkdùu h' w,am úlis;
l,,h" m%frdayK ksfIaOl mej;Su" ;o îcdjrKh jeks idOl fï i|yd n,mdhs'
ksmqK;d uÜgu 7'4 § fï mss<sn|j iúia;r j wOHhkh lsÍug Tng wjia:dj
,efnkq we;'

2' ndysr idOl

� f;;ukh$ wd¾ø;dj

îc m%frdayKh ùug kï tys ldhsl úoHd;aul yd ffcj úoHd;aul l%shdj,s
wdrïN lsÍu i|yd m%udKj;a ;rï c,h ;sìh hq;= h'  iuyr îc j¾. by<
f;;uk ;;a;ajhla hgf;a uekúka m%frdayKh     jk w;r ^Wod( fndaxÑ" îÜ&
;j;a iuyr îc wvq f;;uk ;;a;aj hgf;a uekúka m%frdayKh fõ'  ̂ Wod( ksú;s&

� WIaK;ajh

m%frdayK m%;sY;h iy m%frdayK fõ.h hk lreKq fol flfrys WIaK;ajh b;d
m%n, f,i n,mdhs' iuyr îc j¾. ^Wod( i,do& 0 - 100C jeks wvq WIaK;ajh
mrdihl § ukdj m%frdayKh jk w;r ;j;a iuyr îc ukdj m%frdayKh ùug
20 - 300C  jeks by< WIaK;ajhla wjYH fõ ̂ Wod( jÜglald" jegfld`M&'  ffoksl
Wmßu yd wju WIaK;aj fjki 100C  muK jQ úg fndfyda îc j¾. fyd¢ka
m%frdayKh fõ'

� jd;h

îc m%frdayKhg úYd, Yla;shla wjYH h' tu Yla;sh ,nd .kafka îcfha ixÑ;
wdydr Yajikhg Ndckh lsÍfuks' fï i|yd îchg Tlaiscka wjYH jk w;r
ksmofjk ldnka vfhdlaihsâ msg úh hq;= h' Tlaiscka ys`. jQ úg îc ks¾jdhq
Yajikh u.ska Yla;sh ksmojd m%frdayKh wdrïN fõ ̂ Wod ( ù&'  iq`M m%udKj,ska
t;s,Ska jdhqj iemhSfuka îc m%frdayKh blauka fõ'

� wdf,dalh

fndfyda îc w÷f¾ § fuka u wdf,dalfha § o m%frdayKh fõ'  iuyr îc w÷f¾
muKla m%frdayKh jk w;r ;j;a iuyrla îc m%frdayKhg hï ksYaÑ; ld,hla
mqrd wLKav wdf,dalhla wjYH fõ' fuh mqIamSlrKfha olakg ,efnk m%ldY
wjê m%;spdrhg iudk h' wdf,dalfha .=Kd;aulNdjh îc m%frdayKhg n,mdk
njg idlaIs ,eî we;'   Wod( i,do îc m%frdayKh i|yd r;= wdf,dalh ,eìh hq;=
fõ' wE; r;= wdf,dalh i,do îc m%frdayKh ksfYaOkh lrhs' fuu îc ;=< r;=
wdf,dalh wjfYdaIKh lrk mhsgfl%daï r;= (P

r
)  j¾Kl yd wE; r;= wdf,dalh

wjfYdaIKh lrk mhsgfl%daï wE; r;= (P
fr
) j¾Kl  msysgd we;'



259

îcfha P
f r 
m%udKh m%udKhg jvd jeä jQ úg muKla îch m%frdayKh fõ' wdf,dalhg

ixfõ§ îc mfiys .eUqfrka isg jQ úg o m%frdayKh fkdfõ'

îc u.ska Ydl m%pdrKfha jeo.;alu

1' j¾Ol m%pdrKh u.ska m%pdrKh l< fkdyels Ydl m%pdrKh lsÍu'
2' kj m%fNao we;s lsÍu'
3' noaO lsÍu i|yd .%dyl ,nd .ekSu'
4' tla Ydlhla úYd, îc ixLHdjla ksmojhs' ta wkqj îc m%pdrKh u.ska tla uõ

Ydlhlska úYd, ÿys;D me< ixLHdjla ,nd .; yels fõ'
5' Ydlfha meje;aug wys;lr mßir ;;a;aj we;s úg tu Ydl îc jYfhka

ld,;rKh lrhs' iqÿiq mßir ;;a;aj ,enqKq miq tu îc m%frdayKh ù kj
me<hla ,nd fohs'

6' îc u.ska Ydl úYd, m%foaYhl jHdma; ùug yelshdjla we;' tkï c,h "
iq<`."  i;=ka wd§ úúO jHdma; ldrl fuhg Wmldr fõ' fufia jHdma; ùu
Ydlj, meje;aug fnfyúka ys;lr fõ'

7' uqÿka uq,la msysgk neúka th mfia .eUqrg .uka lr ksh`. jeks ÿIalr
;;a;ajj,g Tfrd;a;= §fï yelshdjla îc u.ska yg .kakd Ydlj,g we;'

8' lDIsld¾ñl lghq;=j, § frdamK øjHhla f,i îc b;d jeo.;a fõ'
9' ukqIH yd i;a;aj wdydr f,i îc nyq, j Ndú; fõ'
10' úúO l¾udka; i|yd  wuq øjHhla f,i îc fhdod .efka'
11' ,sx.sl m%pdrKh iajdNdúl m%pdrKh l%uhla jk w;r kj Ydl ìys lsÍug wvq

uqo,la jeh fõ' ;j o wfkl=;a m%pdrK l%uj,g jvd myiq l%uhls'

îc u.ska Ydl m%pdrKfha wjdis

1' ,sx.sl m%ckkfhka ìys jk Ydl uõ Ydlhg iudk ,laIK fkdolajk  ksid
wiajekak ;SrKh lsÍu wmyiq fõ'  ;j o Ydlj, j¾Okh tl iudk fkdjk
neúka j.d lsÍfï § frdamK lghq;= ;rula wmyiq fõ'

2' îc u.ska ,nd .kakd Ydl fïÍu i|yd .; jk ld,h w,sx.sl m%pdrK
l%uj,ska ,nd .kakd Ydlj,g jvd jeä h'

3' îc fkdiEfok Ydl m%pdrKh lr .ekSug fkdyels h'
4' rn¾" fldflda" f;a jeks Ydl îcj, ÔjH;dj b;d flá l,l § úkdY ù hk

neúka" Ydlfhka îc ,nd .;a ú.i m%frdayKh l< hq;= fõ'
5' îc fkd,efnk ld,fha § m%ckkh fyda m%pdrKh l< fkdyels h'

    7'2   îc ÔjH;dj

f;;ukh" WIaK;ajh" jd;dY%h jeks fhda.H ;;ajhka iemhQ miq m%frdayKh jk
îc fyda m%frdayKh ùfï úNj;djlska hq;= îc ÔjH îc f,i y÷kajhs'

iuyr îcj, ÔjH;dj mej;=K o tajdfha iqma;;dj mj;sk neúka tu îc m%frdayKh
fkdfõ'  tjeks îcj,g WIaK;ajh iemhSu" îcdjrKh bj;a lsÍu" îcdjrKh iSÍu fyda"
wï, m%;sldr isÿ lsÍu wd§ l%u u.ska iqma;;dj bj;a l< úg tajd m%frdayKh fõ'

m%Yia; ;;ajhka ,nd ÿkak o m%frdayKh fkdjk îc wÔù îc f,i y÷kajhs'

Pr j¾Kl
r;= wdf,dalh 

wE; r;= wdf,dal 
Pfr  j¾Kl

730
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îc

m%frdayKh jk îc m%frdayKh fkdjk îc

� iÔù h

� m%frdayKh fõ iqma; îc wÔù îc

� m%frdayKh fkdfõ

� iÔù h

ÔjH;dj iys; îc    ÔjH;dj rys; îc

îcj, ÔjH;dj uekSu

îcj, ÔjH;dj uekSu my; wdldrhg isÿ l< yels h'

� m%frdayK m%;sY;h uekSu

îc 100 l muK idïm,hla f.k îc m%frdayKhg wjYH ;;aj ,nd § tajdfha
m%frdayK m%;sY;h .Kkh lrkq ,efí'  fuys m%;sj,s; 3 - 4 la isÿ lsÍfuka ksjerÈ
m%;sM, ,nd .; yels h'  fuys § m%frdayKh jk îc ÔjH îc f,i i,lk w;r iqma;
îcj, ÔjH;dj uekSu isÿ l< fkdyels h'

� ldnka vfhdlaihsâ (CO
2 
&&&&& m%udKh uekSu

fuys § îc f;;a mßirhl ;nd thska CO
2 
 msgjkafka oehs mÍlaId lrhs'  Ôù îc

iqma; wjia:dfõ § mjd b;d iq,q jYfhka fyda Yajikh isÿ lr CO
2 
 msg lrhs'

fuf,i îcj,ska CO
2 
 msg jkafka kï tu îc ÔjH îc f,i i,lhs'

� ridhksl l%u

fï i|yd fgÜrdfida,shï j¾K mÍlaIdj isÿ flf¾'  c,fha fm`.jQ îc folg m<d
l,,h iys; fldgi fjka lr f.k ta u;g 2" 3" 5" g%hs mSkhs,a fgg%dfida,shï
laf,darhsâ (C

19
 H

15
N

4
CI) fhdod ÔjH;dj mÍlaId l< yels h' Yajik l%shdj,sfha §

l%shd;aul jk äyhsv%cfkaia tkaihsu Wm ia;rh u; l%shd lr Yla;sh ksmo fõ'  túg
H+ msg flf¾' tu H+  ks¾j¾K fgg%dfida,shï ødjKh iu. l%shd lr thg r;=
j¾Kh ,nd foa'  fuys § iEfok fmdauieka r;= u.ska l,,h j¾K .ekSfï iajNdjh
yd ;Sj%;dj wkqj îcfha ÔjH;dj ;SrKh l< yels h'

C
19

H
15

N
4
Cl   C

19
H

16
N

4
 + HCl

^g%hs*Skhs,a
f*dauidka ̂ r;=&&

0'1% idkaøKh iys; fgg%dfida,shï laf,darhsâ ødjKh ms<sfh, lr" j¾Kj;a
fnda;,hl ^ÿUqre meye;s& .nvd lrkq ,efí'

A by< B  uOHu   C  ÿ¾j,  D  wcSú

rEmh 7'9#rEmh 7'9#rEmh 7'9#rEmh 7'9#rEmh 7'9# fgÜrdfida,shï j¾K mÍlaIdj u.skafgÜrdfida,shï j¾K mÍlaIdj u.skafgÜrdfida,shï j¾K mÍlaIdj u.skafgÜrdfida,shï j¾K mÍlaIdj u.skafgÜrdfida,shï j¾K mÍlaIdj u.ska nv brs.= îcj,
cSjH;dj ksksksksks¾KhKhKhKhKh
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� x lsrK Ndú;h

îcj, x lsrK PdhdrEm .ekSfuka ÔjH;dj uekSu isÿ l< yels h'  fuu.skaa iqma;
îcj, o ÔjH;dj uekSu isÿ l< yels h' kuq;a úhou wêl ùu fuys mj;sk
.eg,qjls'

ÔjH;dj uekSfï wjYH;dj

� frdamK øjH f,i fhdod .ekSfï §

frdamK øjH f,i îc fhdod .ekSfï § tajd isgqùug fmr cSù ;;ajfhka mj;S o
hkak fidhd ne,sh hq;= h'  tfia  lafIa;%fha isgq jQ úg tajd m%frdayKh fkdjqK
fyd;a f.dúhdg úYd, mdvqjla isÿ fõ'   tksid isgq ùug fmr îcj, ÔjH;dj uekSu
b;d jeo.;a fõ'

� cdk iïm;a f,i wdrlaId lr ;eîfï §

bÈß mrïmrdj i|yd wjYH fnda. j¾. fkdkid bÈßhg mj;ajd .ekSug;a" m%fõKs
;;ajfhka Wiia fnda. j¾. ksmojd .ekSug;a cdk iïm;a  wjYH fõ'  tksid cdk
iïm;a f,i îc .nvd lr ;nk úg ld,fhka ld,hg tajdfha ÔjH;dj uekSu
wjYH fõ'

îcj, ÔjH;dj flfrys n,mdk idOl

ndysr idOlj, n,mEu

� WIaK;ajh

wêl WIaK;ajh iys; mßirhl îc .nvd lr we;s úg îcfha mßjD;a;Sh l%shd iS>%
ù îcfha ÔjH;djg ydks isÿ fõ'  úfYaIfhka u wêl c, m%udKhla wvx.= îcj,
by< WIaK;ajj, oS  tys we;s tkaihsu il%sh ùu fya;=fjka îcj, mßjD;a;Sh
l%shdj, fõ.h jeä ù tu.ska msg jk ;dmh ksid îc ;=< WIaK;ajh jeä ùu u.ska
îcfha ÔjH;dj msßfya'

� ldnka vfhdlaihsâ idkaøKh

îc .nvd lr we;s mßirfha ldnka vfhdlaihsâ idkaøKh jeä lsÍfuka tkaihsu
il%Sh ùu wvq ù îcj, mßjD;a;sh l%shd wvq fõ'  tu.ska îc jeä l,la ;nd .; yels
h' kuq;a wkjYH f,i fuu CO

2 
 idkaøKh jeä jqjfyd;a th îcj, ÔjH;dj

msßySug fya;= fõ'

� jdhq f.da,Sh idfmalaI wd¾ø;dj

jdhq f.da,Sh idfmalaI wd¾ø;dj jeä jQ úg tu c, jdIam îcj,g wjfYdaIKh lr
.ekSu ksid îcj, wNHka;r f;;ukh jeä fõ' túg îcfha mßjD;a;Sh l%shd
fõ.j;a ùfuka ÔjH;djg ydks isÿ fõ' ;j o îc u;= msg we;s úh yels È,Sr ìcdKq
jeä wd¾ø;dj hgf;a m%frdayKh ùfuka îc wdidokj,g md;% ùfuka o ÔjH;dj
msßyS hd yels h'

� laIqø Ôùka yd lDóka

îch ;=< fyda ta u; l%shdldÍ jk È,Sr" nelaàßhd jeks laIqø Ôùkaf.a  l%shdldß;ajh
ksid ksl=;a lrk mrsjD;a;Sh M, fya;= fldg f.k îcj, ÔjH;dj msßySu isÿ fõ'
.=,a,ka" bmshka jeks lDóka îc u; hefmñka tajdfha wdydr mßydkshg m;a lsÍu
ksid o ÔjH;dj msßfya'

� hdka;%sl ydks

wiajkq fk<Sfï yd ieliSfï l%shdj,sfha §  ta i|yd fhdod .kakd l%ufõo wkqj
îcj,g hdka;%sl ydks isÿ úh yels h' túg o îcj, ÔjH;dj ke;s ùu isÿ fõ'
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� úlD;sldrl

îc  wd§ lsrKj,g md;% jqj fyd;a l,,fha j¾K foay fjkia ù úlD;s we;s

ù ÔjH;dj msßfya'

wNHka;r idOlj, n,mEu

� m%fõKsl idOl

hï îc j¾.hl ÔjH;dj mj;sk ld, iSudj m%fõKsl j ;SrKh fõ'

Wod( � f;,a wêl iuyr îcj, cSjH;dj blaukska msrsfya'
� ;o fmd;a;la iys; îcj, cSjH;dj jeä l,la wdrlaId fõ'

kuq;a ndysr mßir ;;aj wys;lr ùfuka hï îc j¾.hl m%fõKsl j ;SrKh ù we;s
ld,hg fmr tys ÔjH;dj msßySug mq`Mjk' kuq;a hym;a mßir ;;aj hgf;a îc
.nvd lr ;enqj o m%fõKsl j ;SrKh jQ ld,hg jvd îc j¾.fha ÔjH;dj §¾> l<
fkdyels h'

� îchl wNHka;r f;;uk m%;sY;h

îchla j¾Okh jk wjia:dfõ § tys wNHka;r f;;uk m%;sY;h 60%  - 70%  muK
fõ'  îc mßK; ù Ydlfhka fjka jk wjia:dj jk úg fuu m%;sY;h iS.%fhka wvq
fõ' kuq;a îcj, mj;sk fuu f;;ukh ksid îch ;=< mj;sk tkaihsu l%shd;aul
ùu"  laIqø Ôù wdl%uK isÿ ùu jeks lreKq fya;=fjka ÔjH;dj msßySu isÿ fõ' fuh
tla tla îc j¾.h wkqj fjkia fõ'  îcfha mj;sk c,h wêl f,i wvq ùu o
tajdfha ÔjH;dj msßySug fya;= fõ'

� îc j¾Okh jk wjia:dfõ n,mdk idOl

Ydlhl îc yg .kakd wjêh iy mßK; jk wjêfh a§ Ydlhg ,efnk c,h"
WIaK;ajh" Lksc fmdaIl wd§ lreKq ÔjH;djg n,mdhs' fuu idOl ksis f,i
fkd,eîfuka Ydlfha iuyr fldgiaj, j¾Okh ksis f,i isÿ fkdfõ'  túg
îcfha o ksis j¾Okhla isÿ fkdùu fya;=fjka ÔjH;dj msßfya'

îcj, ÔjH;dj /f|k ld,h wkqj tu îc m%Odk ldKav ;=klg fnÈh yels h
1' fláld,Sk îc - wjq 3 fyda Bg wvq ld,hla ÔjH;dj /£u'
2' uOH ld,Sk îc - wvq 3 isg 15 olajd ÔjH;dj /£u
3' È.= ld,Sk îc - wjq 15 g jeä ÔjH;dj mj;sk îc

fuu ÔjH;dj /f|k ld, iSudjka .nvd ;;aj wkqj fjkia fõ' tksid m%Yia;
;;a;aj hgf;a .nvd lrk îcj,g fuh j,x.= fõ'

îc ÔjH;dj /l .ekSu

� WIaK;ajh md,kh lsÍu

.nvdfõ m%Yia; WIaK;ajh" îc j¾.h" îcj, we;s f;;ukh" .nvd mßirfha
idfmalaI wd¾ø;dj jeks lreKq u; r|d mj;S' îcj, f;;ukh jeä úg tajd wvq
WIaK;ajhl .nvd l< hq;= h'  .nvd ;=< WIaK;ajh 50C  muK  ùfuka tkaihsu
l%shdldß;ajh wvq  ù ÔjH;djh È.= l,la  /l .; yels h'  fuys § îc j¾.h wkqj
tajdfha wNHka;r f;;ukh iaÓr uÜgul ;nd f.k ia:dhs WIaK;ajhl îc .nvd
l< hq;= h'

>¾u l,dmSh rgj, mßir WIaK;ajh yd idfmalaI wd¾ø;dj jeä neúka îc .nvd
lsÍfï § .eg,q we;s fõ'  tksid fuu .eg,q wju lsÍug mshjr .; hq;= h'  fï i|yd

� îc .nvdj, ì;a;sfha iqÿ ;Ska; wdf,am lsÍfuka .nvd ;=< WIaK;ajh wvq

l< yels h'
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� .nvd ;=< úh<s jd;h .,d hdug ie,eiaùfuka wd¾ø;dj wvq l< yels h' kuq;a

úhou wêl fõ'

� jd;h md,kh lsÍu

.nvd mßirfha Tlaiscka jeä ùfuka îcj, Yajik  l%shdldß;ajh jeä fõ' tksid
Tlaiscka wvq mßirhl îc .nvd lsÍfuka ÔjH;dj /l .; yels h' khsg%cka fyda
yhsv%cka jdhq mßirhl îc .nvd lsÍfuka îcj, Yajikh wvq lr ÔjH;dj mj;ajd
.; yels h' .nvd  mßirfha O

2
 iaj,am jYfhka ;sìh hq;= w;r o.= l,la îc .nvd

lr ;nk úg CO
2 
m%udKh jßka jr mÍlaId l< hq;= h'

� È,Sr" nelaàßhd yd lDóka md,kh

È,Sr" nelaàßhd jeks laIaø Ôù wdidok j<lajd .ekSug îc .nvd msßisÿ ;;ajfha
mj;ajd .; hq;= h' ;j o tajd ;=< wd¾ø;dj md,kh l< hq;= h' lDñ ydks j<lajd
.ekSug o îc .nvdj, msßisÿlu b;d jeo.;a fõ'

fuys § merKs f.daks WKq c,fha ;ïnd fõ<d .ekSu" îc .nvdj, m`Mÿ ia:dk msßhï
lsÍu jeks l%u wkq.ukh l< yels h'  îc .nvd OQulrKh u.ska È,Sr" nelaàßhd
fuka u lDñ ydks o md,kh l< yels h' ó;hs,a fn%dauhsâ" ldnka fgg%dlaf,darhsâ yd
fmdiamska jeks foaj,a u.ska OQulrKh isÿ l< yels h'

� wd¾ø;dj md,kh lsÍu

úh<d.;a îc" wvq wd¾ø;djlska hq;a mßirhl .nvd lsÍfuka tajdfha wd¾ø;dj md,kh
l< yels h' .nvdj, wd¾ø;dj md,kh lsÍug úc, ldrl Ndú; l< yels h'
Wod( is,sld fc,a" le,aishï laf,darhsâ

wd¾ø;dj wju lrk WmlrK fhdod.; yels kuq;a fuh úhoï wêl fõ'  f;;ukh
we;=,a fkdjk fia fmd,s;Ska u¨ fyda ákaj, wiqrd iS,a ;eîu o l< yels h'  c,
m%;sfrdaë lvodis u¨ îc .nvd lsÍug fhdod .; yels h'  fuys § fhdod .kakd u¨
îc f;d.fha m%udKhg ;sìh hq;= h'  th úYd, jQ úg th ;=< jd;h /£u isÿ fõ'

� hdka;%sl ydks md,kh

wiajkq fk<Su" mE.Su" m%jdykh jeks wjia:dj, § îcj,g isÿ jk ydks wju lr .;
hq;= h'  fï i|yd ÈhqKq ;dlaIKsl l%ufõo wkq.ukh l< hq;= h'

   7'3   îc mÍlaId lsÍu

id¾:l j.djla ,nd .ekSug wfmalaId lrk iEu mqoa.,fhla u ;ud isgqùug .kakd
îc Wiia .=Kd;aulNdjfhka hq;a îc oehs mÍlaId lr ne,Su w;HjYH fõ'

isgqùug WÑ; îcj, ;sìh hq;= ,laIK

�  m%frdayK m%;sY;h 85%  g jeä ùu
�  wmøjHj,ska f;dr jQ îc ùu
�  j,a me<Eá îc yd fjk;a îcj,ska f;dr îc ùu
�  fkdlevqKq îc ùu
�  m<sfndaO ydksj,ska f;dr îc ùu
�  msreKq îc ùu

tfuka u" Y%S ,xldfõ Wiia .=Kd;aulNdjfhka hq;a îc ys̀. ùu b;d úYd, .eg¨jls'
Wiia ;;ajfha îc ys`. ùug fya;= rdYshla we;'

� Wiia m%fNao ys`. ùu
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� îc ksIamdokh yd .nvd lsÍug wjYH ;dlaIKsl myiqlu ys`. ùu
� j.dfõ yd wiajkq fk<Sfuka miq îcj, .=Kd;aulNdjh wdrlaId jk wdldrhg

îc f;d.h yeisrùug f.dùka ;=< we;s oekqu u| ùu
� fj<|fmd< myiqlï m%udKj;a fkdùu

tneúka Wiia ;;ajfha îc mj;ajd f.k hdu i|yd wksjd¾hfhka u ukd f,i îc
mÍlaId lsÍu w;HjYH fõ'  îc mÍlaId lsÍu i|yd îc idïm, ,nd .ekSfï § ksjerÈ l%u
wkq.ukh l< hq;= h'

îc mÍlaId lsÍu i|yd ksheÈ (samples) ,nd .ekSu

îc ksheÈhla hkq mÍlaIdjg Ndckh l< hq;= îc f;d.h ksfhdackh jk f,i
.kakd ,o îc m%udKhls' j.d l< lafIa;%fha úIu;d" wiajekak fk`ME ld,h" th ilia
l< wdldrh wd§ lreKq rdYshla ksid îc f;d.hla taldldÍ fkdúh yels h' fndfyda úg
îc .nvd lr we;s tla f.dakshla ;=< úúO ia:dkj, mjd îc f;d.fha  úIu;d we;s úh
yels h'  tneúka îc ksheÈ ,nd .ekSfï § th úoHdkql+, úh hq;= h'

l=;a;=j (trier probe) wdOdrfhka fyda w;ska îc ksheos ,nd .; yels h' u¨j, .nvd
lr we;s îcj,ska ksheos .ekSfï§ n÷fka by<ska - my<ska yd ueo fldgiska l=;a;=fjka ,nd
.kakd w;r f;d.hlska ksheÈ ,nd .ekSug w; o Ndú; l< yels h'

,nd .kakd ksheÈ j¾.

1' m%d:ñl ksheÈh     (primary sample)

u¨j, fyda n÷kaj, we;s îc f;d.j,ska wyUq f,i ksheos lsysmhla l=;a;=jla
wdOdrfhka fyda w;ska ,nd .kq ,efí' tf,i ,nd .kakd ksheosh m%d:ñl ksheÈh
fõ'

2' iïñY%s; ksheÈh     (composite sample)

m%d:ñl ksheÈ  ish,a, ñY% lr ,nd .kakd ksheÈh fõ'

3' bÈßm;a flfrk ksheÈh     (submitted sample)

iïñY%s; ksheÈh wkjYH ;rï úYd, jkafka kï" th îc mÍlaIKd.drhg bÈßm;a
lsÍug m%:u kshñ; nr m%udKhg wvq lrkq ,efí' tu ksheÈh bÈßm;a flfrk
ksheosh f,i y÷kajhs' fuu bÈßm;a flfrk ksheÈfha m%udKh îc j¾.h wkqj
fjkia fõ'

îc ksheÈh l%shdldÍ ksheÈhlg wvq lsÍu my; l%u u.ska isÿ flf¾'

1' hka;% u.ska - fu u.ska îc ñY% fõ'

2' ne,Ü l%uh  - isks÷ u;=msgla iys; fïihla u; ksheÈh
w;=rd 7'10 rEmfha wdldrhg fldgia y;rlg
fjka lr bka fldgia folla f.k ^1" 3
fyda 2' 4 f,i& idïm,h ilia lr .kS'
h<s;a ñY% lr fldgia 4 lg kej; fnod
bka fldgia 2 bj;a flf¾'  wjYH m%udKh
,efnk f;la fufia fldgia 4lg fnod
b;srs fldgia 2 bj;a flf¾'  rEmh 7'10# rEmh 7'10# rEmh 7'10# rEmh 7'10# rEmh 7'10# ne,Ü l%uh

1 2

4 3
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j.=j 7'4 # cd;Hka;r kS;sj,g wkqj îc f;d.hlska ,nd .; hq;= ksheÈ m%udK

� îc f;d.hla f,i .nvd lr we;s úg

          îc f;d.fha m%udKh (kg) ,nd .; hq;= wju ksheos ixLHdj

500 g wvq 5
501 - 3 000 300kg 1 g tl ksheosh ne.ska

^wjuh ksheos 05&
3 001 - 21 000 500kg  l ksheosh ne.ska

^wjuh ksheos 10&

� f.daks ;=< îc wiqrd we;s úg

5 g wvq iEu Wrhlska u ksheÈ .ekSu
^wjuh ksheÈ  05&

6 - 30 w;r iEu Wr ;=klska u tllska kshÈ .ekSu
wjuh ksheÈ 10&

31 g jeä iEu Wr 5 lgu tllska ksheÈ .ekSu
^wjuh ksheÈ 10&

bÈßm;a lsÍfï ksheÈh ,nd.;a miq tu ksheÈ mÍlaId
lsrsu i|yd úoHd.drhg  hjhs' fuys § fjka lr .;a îc
udre ùu j<lajd .ekSug l%udkql+, wxl fh§ula isÿ lrhs'
frÈ u¨ lvodis u¨ fyda ;=kS fmd,s;ska u,q wdÈh îc
ksheÈh weisÍu i|yd Ndú; lrhs'   ,nd .;a îc ksheÈh
meh 24 la we;=<; îc mÍlaIKd.drhg heùug lghq;= lsÍu
jeo.;a h'

îc mÍlaId lsÍu

1' mdßY=oaO;dj fiùu

fuys § îcj, fN!;sl yd m%fõKsl mdßY=oaO;dj fiùu isÿ lrhs'  îcj, fN!;sl
mdßY=oaO;dj hkq îc idïm,fha fldf;la ÿrg wmøjH  ̂ Wod( .,a" je,s" lDñ fldgia" Ydl
fldgia&" fjk;a m%fNaoj, îc yd j,a îcj,ska f;dr j mj;S o hkakhs'  tfia ke;fyd;a
Y=oaO îc m%;sY;h hkakhs'  wmøjH f,i wmßK; îc" levqKq îc" ysia mqIamsld" ¥ú,s wdÈh
ie,fla'  fuys § ,nd .;a îc idïm,h ùÿre ;eáhla u; úiqrejd wfkl=;a îcj,ska fjka
lr .; hq;= h' fndfyda úg fkdfïrE îc fyda levqKq îchl m%udKh  iïmQ¾K îchl
m%udKfhka wvlg jvd jeä jQ úg tajdo Y=oaO îc f,i i,lkq ,efí'  îcj, fkdfhla
frda. ,laIK ;snqK o tajd o Y=oaO îc f,i ie,fla'  ier iq<x myrla îc w;ßka heùfï
§ ieye,a¨ wmøjH fjka lr .kS'  îc ksheÈfha nr lsrd ùÿre ;eáhla u; w;=rd Y=oaO îc
wfkla øjHj,ska fjka lr nr lsrd Y=oaO îc m%;sY;h .Kkh lr .kS'

2' m%frdayK m%;sY;h mÍlaId lsÍu

m%frdayKhg wjYH idOl ,nd §fuka miq kshñ; ld,hla ;=< § îc ksheÈhl we;s
uq¿ îc m%udKfhka m%frdayKh jQ îc m%udKh m%;sY;hla jYfhka oelaùu îc m%frdayK
m%;sY;h hs'

îcj, m%frdayK m%;sY;h fidhd .ekSu i|yd m%frdayK mÍlaId isÿ lrhs'  fu u.ska
lafIa;%fha j.d lsÍug wjYH îc m%udKh fidhd .; yels h'  fuys § meh 12 la muK
c,fha fmd`.jd fnd,a îc bj;a lr wyUq f,i îc 400 l muK idïm,hla f.k" îc 100
ne.ska wvx.= m%;sj,s; 4 lg wyUq f,i fjka lr îc m%frdayK m%;sY;h fidhd .kq ,efí'

rEmh 7'11#rEmh 7'11#rEmh 7'11#rEmh 7'11#rEmh 7'11# mrSlaIK i|yd îc

.nvd lr we;s whqre
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rEmh 7'13#rEmh 7'13#rEmh 7'13#rEmh 7'13#rEmh 7'13# îc r|jd we;s whqre

WK nïnq
lene,a,

fros lv

my; iólrKh Ndú;fhka îcj, m%frdayK  m%;sY;h .Kkh l< yelsh'
m%frdayKh jQ îc ixLHdj   x   100

       îc m%frdayK m%;sY;h =
  fhdod .;a îc ixLHdj

îc m%frdayK m%;sY;h fidhk l%u

1' fmá% §is l%uh
2' /.afvda,a l%uh
3' je,s $;jdka fmÜá l%uh

fmá% §is l%uh

fmá% §is 4 la f.k c,fhka f;;a lr ta ;=<
fmryka lvodis oud tajd o c,fhka f;;a l< hq;=
h'  c,fha fmd`.jd .;a ù fyda fjk;a l=vd îc
j¾.hlska îc 100 la ne.ska  fmryka lvodish u;
tl u; fkdjegk fia ;nd m%frdayKhg wjYH
WIaK;ajh" f;;ukh jd;h jeks mßir idOl
ys;lr uÜgfï mj;ajd .kq ,efí'

îc oud Èk 4 lg muK miq m%frdayKh jQ me< .Kka lr m%frdayK m%;sY;h fidhd
.kq ,efí'  m%frdayKhg .; jk Èk .Kk îc j¾.h wkqj
fjkia fõ'  m%;sj,s; ish,af,a  u m%frdayKh jQ me< ixLHdj
.Kka lr iólrKh Ndú;fhka tys  m%frdayK m%;sY;h
uek .; yels h'

/.afvda,a l%uh

fuys §  30cm   m<, 45cm  muK  È. frÈ lene,a,la
f.k tys  fl<jrlska  7'13  rEmfha  wdldrhg  È. fldagq
lene,a,la  ;nd  jghla  T;d
c,fha  fm`.jQ  îc .Kka
lrñka fma<shg ;nd fldagqj
jgd  T;kq  ,efí'  T;d .;a
/.afvda,h fomiska .eg .id
jd;dY%h ,efnk mßÈ 7'15
rEmfha wdldrhg ;nkq ,efí'
jßka jr /.afvda,fha fome;a;
udre lrkak' Èk 4 lska muK m%frdayKh jQ îc ixLHdj .Kka lr fmr fia m%frdayK
m%;sY;h fidhd .kq ,efí'

je,s fmÜá l%uh

15x50 cm  ,E,s fyda ma,diaála fmÜáhla f.k tys
m;=,g ÔjdKqyrKh lr .;a je,s  10cm  l muK ;Ügqjla
oud c,fhka f;;a lrkq ,efí'  wjYH îc j¾.h fma<shg
isgqjd ;j;a ;=kS je,s ;Ügqjlska jid Èk 4 la muK ;nkq
,efí'  bka miq m%frdayKh ù we;s me< ixLHdj .Kka lr

îc m%frdayK m%;sY;h fidhd .; yels h' kuq;a iqma; îcj, m%frdayK Yla;sh by;
wdldrhg ueksh fkdyels h'  tu îcj, ÔjH;dj fidhk wdldrh îc ÔjH;dj hgf;a
úia;r lr we;'

we;sjk

rEmh 7'12 #rEmh 7'12 #rEmh 7'12 #rEmh 7'12 #rEmh 7'12 # fmá%§is l%uh

� � � � � � � �

îc

fmá% oSish

fmryka lvodish

rEmh 7'14#rEmh 7'14#rEmh 7'14#rEmh 7'14#rEmh 7'14# /.afvda,h

/.afvda,h

cEï
fnda;,h

c,h

rEmh 7'15#rEmh 7'15#rEmh 7'15#rEmh 7'15#rEmh 7'15# /.afvda,h c,fha

r|jd we;s whqre

rEmh 7'15#rEmh 7'15#rEmh 7'15#rEmh 7'15#rEmh 7'15# je,s fmÜáh
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3' ÔjH;dj fiùu

îcj, ÔjH;dj uekSfï l%u 7'2 hgf;a úia;r lr we;'

4' îcj, f;;uk m%;sY;h fiùu

(i) f;;a yd úh<s nr lsÍu

fuys § îc idïm,hla f.k nr lsrd kej; iaÓr nrla ,efnk ;=re Wÿfka úh<d nr
lsrd  .ekSfuka  f;;uk  m%;sY;h  fidhd  .;  yels h'  th  my;  mßÈ  .Kkh
l< yels h' îc ksheÈfha wdrïNl nr =

ksh; nrlg úh<Sfuka miq nr = y

f;;uk m%;sY;h =

(ii) úc, ldrl øjH Ndú; lsÍu

fuys § is,sld fc,a" le,aishï laf,darhsâ jeks úc, ldrl øjHhla iu. nr lsrd .;a
îc idïm,hla jdhqfrdaOl ixjD; Ndckhl ;nd ksh; nrla ,efnk f;la úh<d
nr lsrd .ekSfuka îcj, f;;uk m%udKh fidhd .; yels h'

(iii) f;;uk udml (moisture tester) Ndú; lsÍu

fuh b;d myiq blauka m%;sM, ,nd fok l%uhls' fuys § f;;uk udmlh u.ska îc
mglj, we;s úoHq;a ikakdhl;dj wkqj f;;uk m%;sY;h iDcqj u udmlh u.ska

lshùu l< yels h'

   7'4  îc iqma;;dj

mßK; iÔù îchlg m%frdayKhg wjYH f;;ukh" WIaK;ajh" Tlaiscka jeks
idOl ,nd ÿkak o ÔjH;dfjka hq;= îc  m%frdayKh fkdùu îc iqma;;dj f,i ye¢kafõ'

îc iqma;;dfjys jeo.;alu

� wêl j¾Id ld,j, § fïrE îc M, ;=< u m%frdayKh ùu je<lSu

� wys;lr ld, u. yrjd bÈß ld,j, isgqùug .nvd lr ;nd .; yels ùu

� isgq ùu i|yd fhda.H îc ÿr neyer m%foaYj,g o m%jdykh lsÍug yels ùu

� wkd.; m%fhdackh i|yd ixrlaIKh lr ;nd .; yels ùu  ^îc wNsckk
l%shdj,sh i|yd miq ld,Sk j wjYH îc .nvd lr ;nd .; yels h&

îc iqma;;fjys wjdis

iqma; j mj;sk îc lsisÿ m%;sldrhla fkdlr lafIa;%fha isgqùu l< fyd;a j.dfõ
md¿ we;s ùu" jßka jr me< yg .ekSu ksid taldldr j.djla fkd,eîu jeks wjdisodhl
;;a;aj we;s fõ' tf,i u j,a me<Eá îcj, iqma;;dj lDIsld¾ñl j b;du;a wjdisodhl
;;aj f.k ths' fï ksid lafIa;%fha j,a u¾okh l< o" iqma; jQ j,a îc u.ska miq ld,Sk
j kej; j,a me< u;= fõ'

iqma;;dfjys wdldr

iqma;;dj my; whqre m%Odk wdldr 3lg j¾.SlrKh l< yels h'

1' fm%aß; iqma;;dj     (induced dormancy)

fndfyda úg Ydlfha j¾Ol fldgiaj, olakg we;' Ydlhl w.%ia: m%uqL;dj ksid
md¾Yaúl wxl=r j¾Okh wvq ùu fm%aß; iqma;;djls'
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2' mejrE iqma;dj     (imposed dormancy)

îc m%frdayKhg wjYH ;;aj ,nd fkd§u ksid îc m%frdayKh fkdùu mejrE
iqma;;dj fõ'  mßirfhka m%frdayKhg we;s jk ndOd bj;a l< úg fuu iqma;;dj
ì£ hhs'

3' iyc$i;H iqma;;dj     (true  dormancy)

îcj, iajNdj O¾uh úiska ,nd § we;s ld, ;rK i;H iqma;;djg wh;a fõ'

iyc iqma;;dj my; wdldrhg kej;;a j¾.SlrKh l< yels h'
i. fN!;sl iqma;;dj - fN!;sl ndOlhla ̂ ;o fmd;a;& ksid l,,fha

j¾Okhg wjYH c,h yd Tlaiscka fkd,eîu
ksid we;s jk iqma;;dj fN!;sl iqma;;dj
fõ'

ii. ridhksl iqma;;dj - j¾Ol ksfIaOl yd fyda¾fudak jeks ridhksl
øjH fya;= fldg f.k îc iqma; ùu ridhksl
iqma;;dj fõ'

iii. rEmdkq úoHd;aul iqma;;dj - l,,h rEmdkq úoHd;aul j fyda ldhsl
úoHd;aul j mßK; fkdùu ksid we;s jk
iqma;;dj hs'

iqma;;dj we;sùug fya;=

1'  îcdjrKfha ,laIK

 ̂ w& >klï îcdjrKh

fuys § l,,h ;=<g c,h" jd;h úirKhg ndOd we;s ùfuka l,,fha j¾Okhg
ndOd we;s úh yels h'  Wod( wU" f;alal" ÆKq ñfo,a, jeks îc

 ^wd& È,sfik îcdjrKh

fuys§ îcdjrKfha È,siSu fya;=fjka c,h yd .eàu je<lSu ksid îch ;=<g c,h
we;=,a fkdfõ'  túg l,,fha jeãug ndOd we;s fõ'  Wod( weflaishd" ishU,d" uoáh

2' îcdjrKfha fyda îcfha úúO fldgiaj, we;s ridhksl øjHj, iajNdjh

iuyr îcj, îcdjrKfha fyda îc ;=< l=urka" le*,ska wï,h jeks j¾Ol ksfIaOl
wvx.= fõ' túg îc m%frdayKh isÿ fkdfõ'  Wod( je,afodvï" .ia ,nq" ;lald,s

3' w,am úlis; l,,h

fuys § îch mßK; j mej;=K o l,,h ksis f,i mßK; j fkdmj;S'  tjeks îc
isgqjQ úg l,,h mßK; jk ;=re m%frdayKh ùu isÿ fkdfõ'

Wod( fmd,a" ;,a

4' wl%sh l,,h

fuys § îc mßK; j mej;=K o l,,h wl%sh j mj;sk neúka m%frdayKh fkdfõ'
Wod( ù îc

5' wdf,dal ixfõ§ ùu

fndfyduhla îc wdf,dalhg WodiSk jqj o iuyr îc m%frdayKhg wdf,dalh wjYH
fõ' wdf,dal ixfõ§ îc wdf,dalh ̂ úfYaIfhka r;= wdf,dalh& fkdue;s úg iqma; j
mj;S'  Wod( i,do îc
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îcj, iyc iqma;;dj bj;a l< yels l%u

1' îcdjrKh bj;a lsÍu fyda lemSu

>klï îcdjrK mj;sk îcj, îcdjrKh lemSu fyda bj;a lsÍu u.ska c,h iy
jd;h úirKhg mj;sk ndOlh bj;a ùu ksid m%frdayKh fõ' fuys § l,,h yiq
fkdjk wdldrhg îcdjrKfha fldgila bj;a l< hq;= h'
Wod ( îcdjrKh msmsrùu - lrú,

îcdjrKh bj;a lsÍu - wU

2' îcdjrKh iSÍu

È,sfik îcdjrK mj;sk îcj, îcdjrKh je,s lvodishlska iSÍfuka È,sfik
iajNdjh bj;a ù c,hg" jd;hg mdr.uH fõ' tu.ska îc m%frdayKh fõ'
Wod( ishU,d îc" oU, îc

3' îcdjrKh ms<siaiSu

f;alal" ¨Kq ñfo,a, jeks îcj, >klï îcdjrKh u| jYfhka ms<siaiSfuka
c,hg mdr.uH ù îc m%frdayKh fõ'

4' jeä WIaK;ajhl ;eîu fyda WIaK;ajh fjkia lsÍu

iuyr îc udrefjka udrejg wvq fyda jeä WIaK;ajj,g Ndckh lsÍfuka iqma;;dj
bj;a l< yels h'

5' WKq c, m%;sldr lsÍu

os,sfik îcdjrKh mj;sk îc WKq ^45 - 500C& c,fha b;d iq¿ ld,hla .s,aùfuka
îcdjrKh msmsÍ c,hg yd jd;hg mdr.uH ùu ksid m%frdayKh fõ' c,fha WIaK;ajh
yd .s,ajd ;nk ld,h îc úfYaIh wkqj fjkia fõ'
Wod( weflaIshd" bms,a bms,a" weye<

6 ridhksl øjH fh§u

(i) 0'2%  fmdgEishï khsfÜ%Ü ødjKhl .s,aùu' Wod( ù" l=rlalka" ;lald,s

(ii) ;kql i,a*shqßla wï,fha ñks;a;= 5-15 w;r .s,aùu

fïjd u.ska >klï îcdjrK uDÿ lr .ekSfuka l,, il%sh lsÍula isÿ l<
yels h'  Wod( ;sß`.=

7' wdf,dalh ,nd §u

i,do jeks îcj,g r;= wdf,dalh ,nd §fuka m%frdayKh W;af;ackh lr .; yels
h'  ñ,s  uhsfl%dak 660 ;rx. wdhdufhka hq;= wdf,dalh i,do îcj, m%frdayKhg
b;d iqÿiq nj fidhd f.k we;'

8' ia;ÍNjkh (stratification)

fuys § îc iy f;; je,s ia;r f,i .nvd lr ;nhs'  fuys § îc .nvd lr ;nk
ld,h iqma;;dfjys m%udKh wkqj fjkia fõ'

îc wvq fyda jeä WIaK;ajhlg Ndckh lsÍfuka o iqma;;dj ì¢h yels h' l,,
iqma;;dj bj;a lsÍug fuu l%uh Ndú; lrhs'

Wod( rdnq" i,do 200C ys meh 16 la ;nd 300C WIaK;ajfhys meh 8 la ;eîfuka
iqma;;dj ì¢h yels h'

9' ksfIaOl øjH fidaod bj;a lsÍu

îcdjrKfha ksfIaOl ridhksl øjH mj;sk úg tajd w¿ fyda je,s iu. ñY% lr
fmdä lr c,fhka fidaod yeßu l< yels h'  Wod( mefmd,a" je,a fodvï" ;lald,s
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   7'5 îc m%;sldr

id¾:l ksfrda.S Ydl ,nd .ekSu yd îc isgq ùu myiq ùu i|yd ;jdka oeóug fyda
isgq ùug fmr ta i|yd Ndú; lrk îcj,g isÿ lrkq ,nk ´kEu lghq;a;la ^mQ¾j
frdamK lghq;=& îc m%;sldr f,i ye¢ka fõ'

îc m%;sldr wjYH jkafka l=uk wjia:dj, oS l=uk îc j¾. i|yd o" tu m%;sldr
lrkqfha flfia o hkak oek isàu id¾:l j.djla ,nd .ekSu wfmalaId lrk iEu
j.dlrejl=g u jeo.;a fõ'

îc m%;sldr lsÍfï wruqKq

� frda. yd lDñ ydksj,ska f;dr ksfrda.S j.djka mj;ajd .ekSu i|yd îc
ÔjdKqyrKhg

� fnd,a îc yd fkdmsreKq îc bj;a lsÍug

� j.dfõ me< w;r kshñ; mr;r mj;ajd .ekSug

� m%frdayKh blauka lr .ekSug

� isgq ùfï § îc yeisrùu myiq lr .ekSug

� khsg%cka ;sr lrk nelaàßhd y÷kajd §ug

� îc iqma;;dj bj;a lsÍug

� wys;lr mßir ;;a;ajj,g Tfrd;a;= fok Èßu;a me< ,nd .ekSug

îc m%;sldr l%u

� frda. yd lDñ ydksj,ska f;dr j.djlaa mj;ajd .ekSug isÿ lrk îc m%;sldr$îc ÔjdKqyrKh

isgq jk ,o îcj,g úfYaIfhka wfOda fN!u m%frdayKhla fmkajk îcj,g
mdxY= frda. ldrl yd mdxY= lDókaf.ka ydks isÿ ùug we;s bv lv jeä h'  fuh j<lajd
.ekSug îc isgq ùug fmr tajd lDñkdYl fyda È,Sr kdYl Èhrj, .s,ajd úh<d .ekSu fyda
lDñ kdYl$È,Sr kdYl l=vq iu`. ñY% lr isgq ùu isÿ flf¾'

Wod( �   ñßia" ;lald,s jeks îc È,Sr kdYlhl .s,ajd úh<d isgq ùug .ekSu

�   ´lsâ" weka;+ßhï jeks îc fmdgEishï m¾uex.fkaÜ Èhrhl .s,ajd isgq ùu

� fnd,a îc yd fkdmsreKq îc bj;a lsÍu i|yd isÿ lrk m%;sldr

isgq ùug fyda jemsÍug Ndú; lrk îcj, fnd,a îc we;a kï j.d N+ñfha ;ek ;ek
md¿ ia:dk we;s fõ'  fkdmsreKq îc we;a kï" tajdfhka u;= jk me< Èßfhka wvq me< fõ'
fï ksid isgq ùug .kakd îc idïm,fha fnd,a îc yd fkdmsreKq îc bj;a lr .ekSu
w;HjYH fõ' fï i|yd Ndú; lrk ir, l%uh jkqfha îc 250g l muK idïm,hla
c,fha .s,ajd"  md fjk îc bj;a lr b;sßh isgq ùug .ekSuhs'  kuq;a fu u.ska w¾O j
msreKq îc bj;a ùula isÿ fkdfõ'  tneúka c,fha >k;ajh ;rula jeä lr .ekSug" c,h
,Sg¾ 4'5 l ¨Kq .a?ï 450 la muK Èh lr tu Èhrfhys îc .s,ajd mdfjk îc bj;a lr
.ekSfuka w¾O j msreKq îc o bj;a lr .ekSu jvd;a id¾:l fõ'

fuys § idod .kakd ødjKfha idkaøKfha kshu wjia:dj fidhd .ekSu i|yd ødjKh
;=<g ì;a;rhla oud" ì;a;rfhys Wv  fldgi remsh,l ldishl úYd,;ajhg úIalïNh
^2'5 cm muK& fmfkk f,i c,fha md fõ kï tys idkaøKh ksjerÈ fõ'  fuf,i
m%;sldr lrk îc i|yd WodyrK( ù" nv bß`.=" nKavlald

� j.dfõ me< w;r kshñ; mr;rh mj;ajd .ekSu i|yd îcj,g isÿ lrk m%;sldr

fnd,a îc yd fkdmsreKq îc bj;a lr îc isgqùfuka j.dfõ me< w;r kshñ; mr;r
,nd .ekSu l< yels jk nj meyeÈ,s lreKls' kuq;a ÿïfld<"  wn" lerÜ" i,do jeks b;d
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l=vd îc yd ieye,a¨ îc jemsÍfï § fyda ;jdka oeófï § tõd w;ska yeisrùu wmyiq neúka
taldldÍ j lafIa;%h mqrd úiqrejd yeÍu wmyiq fõ' fï ksid fujeks îc je,s iu. fyda
oyhshd iu. ñY% lr lafIa;%fha úiqrejd yeÍu jvd;a fhda.H fõ'

� m%frdayKh blauka lr .ekSug isÿ lrk m%;sldr

iqma;  ;;a;ajfha fkdue;s îc jqj;a nKavlald" lrú,"  mf;da," nv bß`.= jeks îc
j¾. m%;sldrhla fkdlr lafIa;%fha isgq jQ úg me< u;= ùug ;rula l,a .; fõ'  kuq;a
fïjd meh 12 -24 la muK c,fha .s,ajd isgq ùfuka me< ùu blauka lr .; yels h'

� isgqùfï § îc yeisr ùu myiq lsÍug isÿ lrk m%;sldr

lmq îcj, msg; mj;sk fl¢ wdjrK ksid fndfyda úg tu îc tlsfklska fjka lr
.ekSu wiSre fõ' fujeks wjia:dj, wuq f.du fyda ueá ødjKhl .s,ajd îc úh<d
.ekSfuka fyda wï, ødjKhl .s,ajd fl¢ iys; fldgia bj;a lr fidaod .ekSfuka fyda
miq isgq ùug .; yels h' we;eï rgj, Lksc ,jK wvx.= øjHj,ska fyda m<sfndaO kdYl
wvx.= øjHj,ska îc wdjrKh lrkq ,efí'  wl%uj;a yeve;s îc l%uj;a yevhlg f.k tau
i|yd wdjrK  fh§u o isÿ lrhs'  hka;% u.ska îc isgq ùfï § tl u yevhl îc f.k tau
jeo.;a fõ' fuu wdjrKhg by; f,i úúO øjH wvx.= lsÍfuka îcj, wdrlaIdj ;yjqre
jk w; îc me<h uq,a ld,fha § j¾Okhg wjYH fmdaIl o ,nd Èh yels h'

� khsg%cka ;sr lrk nelaàßhd y÷kajd §u i|yd îcj,g isÿ lrk m%;sldrh

fuh îc wduql+,kh f,i ye¢kafõ'  fidahd fndaxÑ jeks rks, l=,fha Ydl isgq ùfï
§ Wiia wiajekakla ,nd .ekSug kï tajd isgq jk mfiys" fnda.hg úfYaIs; khsg%cka ;sr
ldrl nelaàßhdj isàu jeo.;a fõ'  hï lafIa;%hl tu nelaàßhdj y÷kajd §ula l< hq;=
fõ' fï i|yd myiq u l%uh jkqfha isgq ùug .kakd îc wduql+,kh lsÍuhs' tys§ fnda.hg
úfYaIs; khsg%cka ;srldrl nelaàßhdj ñY% l< f.du oshrhl îc .s,ajd  bkamiq tajd isgq
ùu isÿ lrhs'  tfia ke;fyd;a îc jgd .ï wdf,am lr" nelaàßhdj iys; udOH iu. tu
îc ñY% lr isgq ùu isÿ lrhs'  fuu l%uh nyq, j Ndú; lrkqfha fidahd fndaxÑ j.d
N+ñj,g úfYaIs; rhsfidaìhï nelaàßhdj y÷kajd §u i|yd h'

� îc iqma;;dj bj;a lsÍu i|yd isÿ lrk îc m%;sldr l%u

fï ms<sn| j úia;r 7'4 fldgfiys úia;r lr we;'

� îc oeä lsÍu

wys;lr mßir ;;a;aj ord isàu i|yd Ydl oeä lsÍu isÿ lrhs' úfYaIfhka u kshx
m%;sfrdaê nj we;s lsÍu i|yd îc m%;sldr isÿ lrhs'  fuys § îch c,fha fmd`.jd îc uQ,h
hka;ñka u;= jk f;la ;nhs'  îc uQ,h hka;ñka fmfkk úg îc kej; úh<Su lrhs'
kej; fmd`.jd m%frdayKh ùug ;nd úh<hs'  fï wdldrhg 3 - 4 j;djla isÿ lr
m%frdayKh lr .ekSfuka we;s jk îc me< ksh`.hg Tfrd;a;= fok Ydl njg m;a fõ'
Wod( ù

   7'6  iy;sl l< îc ksIamdokh

îc ù ksIaamdok jev ms<sfj,

lDIsld¾ñl ksIamdokh ÈhqKq lsÍu i|yd jeä ÈhqKq l< kj m%fNao iy Wiia
.=Kd;aulNdjhlska hq;a ìc wjYH fõ' fï i|yd l%uj;a taldnoaO îc ksIamdok jev
ms<sfj<la w;HjYH h' tjeks îc ksIamdok ie,iqulska fhda.H îc ,nd .; yels w;r bka
my; i|yka jdis ie,fia'
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1' fnda. j.d l%u i|yd fhda.H;u m%fNao ,nd .; yels ùfuka wiajekak jeä lr
.; yels h'

2' taldldÍ fïÍula iy m%fõKsl mdßY=oaO;djla iys; îc Ndú; l< úg wiajekak
jeä fõ'

3' îc m%frdayKfha § iy j¾Okfha § j.dfõ taldldÍ njla ;sîfuka fmdaIl"
c,h iy lDIs ridhk øjH u.ska Wmßu m%;sM, ,nd .; yels h'

4' m%frdayK m%;sY;h mÍlaId lr we;s Wiia m%fNaoj, iy;sl l< îc ,nd .;
yels ùfuka lafIa;%fha îc wjYH;dj wvq l< yels h'

5' Wiia .=Kd;aulNdjfha îc u.ska wfkl=;a m%fNao iy wmøjH ñY% ù we;s
m%udKh wvq lrhs'

6' j,a me<Eá îc ixLHdj wju ùu u.ska lafIa;%fha j,a me<Eá md,khla we;s
fõ'

7' îc m%;sl¾u wdÈh flfrk ksid frda. yd m<sfndaO yg .ekSu wvq fõ'
8' merKs m%fNao fjkqjg kj jeä ÈhqKq l< kj m%fNao f.dùka w;r jHdma; l<

yels h'

îc iy;sl lsrSfï oS lafIa;% mrSlaIK yd  úoHd.dr mrSlaIK f,i mrSlaIK wdldr
follg isÿ lrhs'  ñka m<uqj isÿ lrkq ,nkafka lafIa;% mrSlaIK fõ' fuys oS îc iy;sl
lsrSfï fiajfha lafIa;% mrSlaIljreka úiska iy;sl lsrSu i|yd ,shdmosxÑ lrk ,o ish¨
u j.djka ys m%fõKsl msrsisÿ nj we;=¿ wfkl=;a .=Kd;aul ;;a;aj" fnda. j.d lafIa;%hg
f.dia mrSlaId  lrkq ,efí'  hï m%fNaohl wdfõKsl msrsisÿ nj mrSlaId l< yelafla lafIa;%
mrSlaIK u.ska muKs'  m%fõKsl msrsisÿ nj mrSlaId lsrSfuka wk;=re j 7'3 ksmqK;d
uÜgfuys i|yka wdldrhg îc ksheos ,nd f.k" îc mrSlaId i|yd úoHd.drhg hjd"
fN!;sl mdrsY=oaO;dj" m%frdayK m%;sY;h" f;;ukh hkdoS jeo.;a .=Kdx. ms<sn| j mrSlaId
lrkq ,efí'

fï wkqj lDIsl¾u fomd¾;fïka;=j úiska l%shd;aul lrkq ,nk jev ms<sfjf<ys
mshjr  my; úia;r l< yelsh'

I mshjr  - wNsckk îc ksIamdokh

wNsckk m¾fhaIK uOHia:dk u.ska Ydl fouqyqka lr kj m%fNao ìys lsÍula isÿ
flf¾' bka miq tu m%fNaoh Wiia .=Kdx.j,ska hqla; jkafka oehs kej; kej; j.d lr
mÍlaId flf¾' thska f;dard .;a îc ms<sn| j iEySulg m;a úh yels kï ó<`. mshjr
jkqfha kj m%fNaoh ,shdmÈxÑ lr .ekSu hs'  bka miq tu kj m%fNaoh ù m¾fhaIK
uOHia:dkj, ks,OdÍkaf.a úfYaI wjOdkh hgf;a j.d lr" kej; .=Kkh lr .ekSula
isÿ lrhs' fuf,i .=Kkh lr .;a îc wNsckk îc f,i ye¢ka fõ'

wNsckk îc ksIamdokh lrk iEu wjia:djl § u " wod< m%fNaofha ,laIK fmkakqï
lrk îc muKla f;dard .; hq;= h'  tajd w;a;sjdrï îc ksIamdokh i|yd fhdod .efka'
wf<ú lsÍula isÿ fkdflf¾'

II mshjr  - w;a;sjdrï îc

wNsckk îc j.d lr ,nd.kakd m<uq mrïmrdfõ ìc w;a;sjdrï îc f,i ye¢kafõ'
w;a;sjdrï îc ksmojkqfha lDIsl¾u fomd¾;fïka;=fõ f.dúfmd<j, muKs' fuys §
f.dúfmd< l<ukdlrejkaf.a úfYaIs; wëlaIKh hgf;a j.dj mj;ajdf.k hkq ,nk
w;r îc f;d.fha .=Kd;aulNdjh /flk f,ig îc .=Kkhlr .ekSula tys § isÿ fõ'

w;a;sjdrï îc fnod fokq ,nkafka ,shdmÈxÑ îc ksIamdokh lrk wdh;k yd
mqoa.,hka i|yd muKs' wf<ú lsÍula isÿ fkdfõ'
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III mshjr - ,shdmÈxÑ l<  îc

w;a;sjdrï îc j.dlr ,nd.kakd m<uq mrïmrdj ,shdmÈxÑ îc f,i ye¢ka fõ'
fïjd ksIamdokh lrKq ,nkafka o rcfha f.dúfmd<j, fyda ta i|yd ,shdmÈxÑ fm!oa.,sl
f.dúfmd<j, yd fldka;%d;a f.dúfmd<j, muKs'

fuys § isÿ lrkqfha m%fNaohg wod< m%ñ;s iys; îc f;d.h .=Kkh lr .ekSuls'
,shdmÈxÑ îc Ndú; lrkqfha iy;sl l< îc ksIamdokh i|yd muKs' tajd f.dùkag wf<ú
lsÍula isÿ fkdfõ'

IV mshjr  - iy;sl l< îc

,shdmÈxÑ îc j.d lr ,nd .kakd m<uq mrïmrdfõ îc iy;sl l< îc f,i ye¢ka
fõ'  fuu îc ksIamdokh lrkq ,nkafka o rcfha f.dúfmd<j, fyda ,shdmÈxÑ ùS we;s
fm!oa.,sl f.dúfmd<j,  yd ,shdmÈxÑ ù we;s f.dùka úiska muKs'  fuu îc f;d.
f.dùkag ksl=;a lsÍug m%:u wod< îc mÍlaId isÿ lrkq ,efí' tu mÍlaIdj,ska ks¾foaYs;
;;a;aj imqrd we;s îc f;d. muKla iy;sl l< îc f,i ksl=;a lrkq ,efí'

m%fNao jeä ÈhqKq lsÍu

� m%fNao ÈhqKq lsÍu

� Ydl wNsckkh

� Ydl jrKh

� ksÍlaIK mÍlaId lsÍu

� m%fNaod;aul mÍlaId lsÍu

� wiajekak" wkqj¾;s;dj yd mßir wjYH;d"

frda. m%;sfrdaë nj" ksIamdÈ;fha .=Kd;aulNdjh    ;;aj md,k wdh;k

� m%fNao ksoyia lsßu iy kv;a;= lsÍu        u.ska îc mrSlaId

� kï lsÍï"  ,shdmÈxÑ lsÍï" m%o¾Yk        lr iy;sl lsrSu
wdo¾Yk meje;a ùu" m%pdrh lsÍu"
wNsckk îc ksmoùu

îc .=Kkh lsÍu

� îc ksIamdokh lsÍu

� w;a;sjdrï îc jevms<sfj<" ,shdmÈxÑ îc
jevms<sfj<" iy;sl l< îc jevms<sfj<

� îc ieliSu

� úh<Su" msßisÿ lsÍu" weisÍu" .nvd lsÍu

îc wf<úh

ì;a;r ù ksIamdok jevms<sfj,

mshjr I wNsckk îc ^kj îc j¾.h&

     

mshjr II w;a;sjdrï îc

     

mshjr III ,shdmÈxÑ îc

;;a;aj md,kh

^kj îc j¾.h&
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       mshjr IV            iy;sl l< îc

     

       f.dùkag ñ, § .ekSug yels h'

fiiq lafIa;% fnda. i|yd îc ksIamdok jev ms<sfj,

nv bß`.=" uqxweg" rg lcq" ;," lõms l=rlalka" W÷" lv, wd§ lafIa;% fnda. i|yd îc
ksIamdok l%shdj,sh o ù îc ksIamdok l%shdj,shg iudk fõ' tys § o wNsckk îc"
m¾fhaIK uOHia:dkj, ksmojk w;r w;a;sjdrï îc rcfha f.dúfmd<j, ksIamdokh
flf¾' ,shdmÈxÑ îc yd iy;sl îc ksmoùu rcfha f.dúfmd<j, fyda ,shdmÈxÑ fm!oa.,sl
f.dúfmd<j, yd ,shdmÈxÑ f.dùka úiska isÿ lrkq ,efí'

t<j¨ fnda. i|yd îc ksIamdok jevms<sfj,

;lald,s" nKavlald" jegfld¿" mf;da," ngq" lrú," rdnq" uE" msms[a[d" jÜglald"
oU, wd§ t<j¨ fnda. i|yd iy;sl îc ksIamdok jevms<sfj, ;rula fjkia fõ'  tys §
wNsckk îc ksIamdok mshjr ù wNsckk îc ksIamdok ls%hdj,shg iudk fõ' wNsckk
îc ksIamdokfhka miq tajd u.ska mokï îc mka;sh ̂ foundation seed class) ksmoùu lrhs'
ta i|yd rcfha f.dúfmd<j,a yd ,shdmÈxÑ fm!oa.,sl f.dúfmd<j,a fhdod .kS' wjidk
jYfhka mokï îc u.ska iïu; îc mka;sh ^standard seed class) ksmoùu isÿ lrhs' ta
i|yd rcfha f.dúfmd<j,a" fldka;%d;a f.dùka yd fm!oa.,sl f.dúfmd<j,a fhdod .kS'

t<j¨ îc ksIamdok l%shdj,sh

wNsckk îc ^breeder seed&  m¾fhaIK uOHia:dkj,

mokï îc ̂ foundation seeds& rcfha f.dúfmd<j, yd
fm!oa.,sl f.dúfmd<j,

iïu; îc ̂ standard seed&  rcfha f.dúfmd<j,"
fm!oa.,sl f.dúfmd<j, yd
fldka;%d;a f.dùka

îcj, m%ñ;sh iy;sl lsÍu

îc ksIamdok yd .=Kkh lsÍfï jev ms<sfjf<a tla tla mrïmrdj, ksmojk îcj,
m%ñ;sh iy;sl lsÍu" lDIsl¾u fomd¾;fïka;=fõ îc iy;sl lsÍfï fiajh u.ska isÿ
flf¾' ta i|yd .kafkdarefõ msysá îc iy;sl lsÍfï fiajfha uQ,ia:dkh u.ska wëlaIKh
jk m%dfoaYSh ld¾hd, .Kkdjla Èjhsfka îc ksIamdokh nyq, j lrk m%foaYj, msysgqjd
we;'

óg m%:u o i|yka lr we;s mßos m%ñ;sh iy;sl lsÍfï § tu îc j.djka lr f.k
hk lafIa;% mÍlaId lsÍu fuka u wiajkq fk<d úh<d .;a îcj, ;;a;aj mÍlaId lsÍu o
isÿ lrhs' îc f;d.h foi n,d ;SrKh l< fkdyels m%fõKsl ,laIK tkï" Ydlfha Wi"
lr,aj, iajNdjh" mS§fï ld, iSud" m<sfndaOj,g Tfrd;a;= §u wd§ .=Kdx. lafIa;% mÍlaIdfõ
§ isÿ lrhs' m%frdayK m%;sY;h" fN!;sl msßisÿ nj" f;;ukh" hdka;%sl ydks wd§ .=Kdx.
îc m¾fhaIKd.drj, § isÿ lrhs'
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lafIa;% yd îc m¾fhaIKd.dr mÍlaIdj, § y÷kd .;a" m%ñ;Skag wod< îc f;d. i|yd
muKla îc iy;sl lsÍfï fiajfha úfYaIs; j¾K iys; f,an,a fhdod iEu îc u,a,la u
uqød ;nkq ,efí'

ì;a;r ù i|yd îc iy;sl lsÍfï fiajfha m¾fhaIKd.dr m%ñ;Ska

m%frdayK m%;sY;h - >  85 %
fjk;a îc - <  100$500 g
j,a îc - îc 5$500 g
f;;ukh - <  13% ̂ Wmßu&
j¾Kh$iqj|$fmkqu - fyd|hs
levqKq yd hdka;%sl ydks jQ îc - - 100$500 g
fgÜrdfida,shï mÍlaIdj - 95%

fjk;a wmøjH - 2 %

iy;sl l< îc f;d. i|yd f,an,a fh§u

kshñ; m%ñ;shg wod< .=Kdx. iys; îc f;d.j, îc
mka;sh y÷kd .ekSug myiq jk fia úúO j¾K iys; f,an,a
Ndú; flf¾'

j.=j 7'5# îc mka;sh wkqj f,an,fha meyeh

  îc mka;sh f,an,fha meyeh

wNsckk îc frdai iy bß 2 la iys; iqÿ

w;a;sjdrï îc iqÿ

,shdmÈxÑ îc <d fld<

iy;sl îc <d ks,a

fuf,i îc f;d. i|yd fhdok f,an,hl wdlD;shla my; oelafõ'

fnda.h (

j¾.h ( lkakh

f;d. wxlh ( wju me< ùfï Yla;sh (

iS,a ;eîfï Èkh( lsf,da .a?ï (

   7'7     j¾Ol m%pdrKh

ckaudKq yd ùulska f;drj" Ydlfha j¾Ol fldgiaj,ska Ydlhla m%pdrKh lsÍu
j¾Ol m%pdrKh fyj;a w,sx.sl m%ckkh f,i ye¢kafõ' j¾Ol m%pdrK l%uhla u.ska tla
;ks Ydlhlska m%pdrKh l< Ydl ish,a, u m%fõKsl j tl iudk fõ'

j¾Ol m%pdrK l%ufha jdis

� îc rys; fyda îc wvqfjka ksmojk Ydl" wvq cSjH;dj yd m%frdayKh ÿ¾j, îc
iys; Ydl m%pdrKh l< yels h'  Wod( flfi,a" wkakdis yd iuyr fodvï
m%fNao

� uD;D Ydlhg ish¨ u ,laIK w;ska i¾j iudk ÿys;D Ydl mrïmrdjla ,nd
.; yels ùu ksid Wiia .=Kd;aulNdjfhka yd wêl wiajekafkka hq;a ud;D

rEmh 7'16#rEmh 7'16#rEmh 7'16#rEmh 7'16#rEmh 7'16# wNsckk îc
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Ydlj,ska laf,dak ksmojd tu ,laIK fjkia fkdù mrïmrdfjka mrïmrdjg
mj;ajd .; yels h'

� oaú.DyS Ydl j¾Ol j m%pdrKh lsÍfuka wjYH ,sx. wkqmd;hg wkqj mQudx.S
yd cdhdx.S Ydl lafIa;%fha isgq úh yels h' Wod( idÈlald

� îc u.ska ,nd .;a Ydlj,g jvd wvq jhiska mqIam msmS M, we;s lrhs'  fuh
m,;=re fnda. j.dfõ § jeo.;a fõ'

� frda. yd m<sfndaO i|yd;a" whym;a ld,.=Ksl ;;aj i|yd;a Tfrd;a;= §fï
yelshdj iys; Ydl ,nd .; yels ùu'

� jir mqrd frdamK øjH ,nd .ekSug fhdod .; yels ùu'
� jeä Ydl ixLHdjla flá l,lska m%pdrKh lr .; yels ùu'
� w,xldr úis;=re Ydl wdosh myiqfjka fnda lr.; yels ùfuka jeä wd¾Ól

jdis ,nd.; yels ùu'
� m%pdrKh i|yd idfmalaI j jeä úhoula oeÍug isÿ fkdùu'
� myiqfjka m%pdrKh lr .; yels ùu'

j¾Ol m%pdrK l%ufha wjdis

� fuu l%uh fhdod .ekSfuka kj m%fNao ìys lr .; fkdyels ùu'
� wiajekak ,nd .; yels ld,h iSñ; ùu'
� iuyr wjia:dj, § îc u.ska m%pdrKhg jvd jeä uqo,la jeh ùu'
� iuyr wjia:dj, § mqyqKq Y%uh wjYH ùu' Wod( noaO lsÍu" mgl frdamKh

j¾Ol m%pdrKh

fudáhka

ffrfidau

fldau

n,an

ialkaO wdlkao

iajdNdúl m%pdrK jHqy weiqfrka isÿ lrkq ,nk Ydl m%pdrKh

Ydlfha u jHqyhkaf.a úlrKh ùï Ndú; lr kj Ydl ,nd .ekSu isÿ flf¾'
fuu úfYaIs; jHqyhka Ydlfha lf|ys" uqf,ys fyda m;%j, úlrKh ùula úh yels h'

iajdNdúl m%pdrl jHqy weiqfrka m%pdrKh   lD;%su  j¾Ol m%pdrK l%u Ndú;h

N+ .;  fudfrhshka  Odjl  n,aì,   w;=     uq,a     m;%
l|ka  len,s   len,s   len,s

w;=
ne£u

 noaO lsÍu

 wxl=r noaOh rsls<s noaOh

me,eia;r noaOh

H noaOh

T noaOh

 jdhj  fN!ñl

         l+[a[ noaOh

    ðNaj noaOh

      wdrelal= noaOh

ie|, noaOh

iafgdaka noaOh

me;s noaOh

lsre`M noaOh
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fuu úfYaIs; j¾Ol jHqy u.ska kj Ydl ,nd .ekSfï m%Odk  uQ, O¾u folla
mj;S'

1' fjka lsÍu (seperation) - iajdNdúlj u fjka l< yels jHqy fjka lr fjk
u isgqjd Ydl ,nd .ekSu' Wod( n,an" fldau

2' fn§u (division) - úfYaIs; jQ jHqy len,sj,g lmd tu len,s fjk fjk u
isgqjd Ydl ,nd .ekSu'   Wod( ffrfidau

N+ .; l|ka u.ska Ydl m%pdrKh

� ffrfidau (rhizomes)

ffrfidauj, we;s .eg" m¾j yd wxl=r j¾Okh
ù mi u;=msg we;s jHdc l| ks¾udKh fõ' b;d
fõ.fhka wd.ka;=l uq,a ksmojhs' hï ld,hl § Ydlh
l%shdldÍ j¾Okhla fkdfmkajk w;r fï ld,fha §
ffrfidauh j¾Ol wxl=rhla iys; len,sj,g lmd
isgq úh yels h'  b`.=re isgq ùug fmr f;dard .;a
wxl=r iys; l=vd ffrfidau len,s lemagdka jeks È,Sr kdYlhl ñks;a;= 5la muK .s,ajd
;nd isgq ùfuka È,Sr widok j<lajd .; yels h'  lyj, isgq ùug f;dard .; hq;af;a we`.s,s
w, jYfhka ye¢kafjk ffrfidau len,s h'  tajd oyhshd fyda ,S l=vq hg ;ekam;a lr ;enQ

úg isgq ùug iqÿiq ld,h tk úg wxl=r fudard jefvhs'

� fldauh (Corm)

      .eg yd m¾j iys; úh<s
Y,al m;%j,ska wdjrKh jq
N+ .; lf|ys mdoia: jHqyh
fldauh f,i y÷kajhs'  Wod(
.y," ynr," lsß w,

        by< fl<jf¾ we;s
wxl=rhla jeãfuka jdhj m;%
ksmofjk w;r m;% ;=<
ksmofjk kj wdydr
fld aufh a ;ekam; a fõ'

Ydlfha u,a msmqKq miq mrK fldauhg jydu by<ska  fldau tlla fyda lsysmhla j¾Okh
fjhs' fïjd fldau, (comels)  f,i y÷kajhs' wys;lr mßir ;;ajj,§ u;=msg we;s m;%
úh<S f.dia fldauh muKla fmd<j hg b;sß fõ' ys;lr ld, meñKs úg fldaufha
wxl=rhla jeãfuka kj jdhj m;% we;s fõ'

         m%Odk fldauh" wxl=r iys; len,s lrk ,o fldau iy l=vd oaú;Shsl fldau frdamK
øjH f,i Ndú; l< yels h'  isgq ùug m%:u  fuu fldau ál ld,hla .nvd lr ;eîu
iqÿiq fõ'  l=vd oaú;Shsl fldau iïmQ¾Kfhka u o" úYd, m%d:ñl fldau fldgiaj,g lvd
.ekSfuka o isgq úh yels h' fufia lmd .kakd iEu fldgil u l=vd wxl=r 2-3 la muK
wvx.= úh hq;= h'  laIqø cSù wdidok je<elaùu i|yd lemqï ;,h u; w¿ ;ejÍu iqÿiq fõ'

� fudfrhshka (suckers)

iuyr Ydl tys N+ .; lf|ys fyda M, yg .kakd kgqfjys llaISh wxl=r j¾Okh
ùfuka wd.ka;=l l|la we;s lrhs'  fïjd fudrhshka f,i y÷kajhs'  Wod( wkakdis iy
flfi,a

Y,al m;%
wka;¾ m¾jh

m¾jh

wxl=rh

wd.ka;=l uq,a

rEmh 7'17#rEmh 7'17#rEmh 7'17#rEmh 7'17#rEmh 7'17# b.=re ffrfidauh

m¾jh
wka;¾ m¾jh

Y,al m;%

wd.ka;=l uq,a

fldau,

rEmh 7'18#rEmh 7'18#rEmh 7'18#rEmh 7'18#rEmh 7'18# ynr, fldauh
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wkakdis Ydlfha úúO ia:dkj,ska yg .kakd
fudfrhshka úúO kïj,ska ye¢kafõ' kuq;a m%pdrKh
i|yd nyq, jYfhka fhdod .kafka mgq m;% llaIj,ska
yg .kakd wlaIs fudfrhshka fõ' tajd isgq ùfuka wvq
ld,hlska wiajekak ,nd .; yels fõ'  kgq
fudfrhshka yd lr~qj isgqùug .kafka uq,a yd wlaIs
fudfrhshka ,nd .; fkdyels úg muKs'  isgq ùu
i|yd .kakd wkakdis fudfrhshkaf.a mdoia: fldgfia
we;s l=vd m;% bj;a lr È,Sr frda. u¾okh i|yd mdoia:
fldgi fmdgEishï m¾uex.fkaÜ ødjKhl .s,ajd .kq
,efí' lDñ ydks je<elaùu i|yd f;dard .;a
fudfrhshka lDñ kdYlhl .s,ajd bka msg;g f.k
Èk 3-4 la fijk iys; ia:dkhl ;nd miq j isgq ùug .kq ,efí'

flfi,a isgq ùu i|yd jvd;a fhda.H jkafka
lvqm;a fudfrhshka h' fuu fudfrhshka flfi,a N+ .; lf|ys
há me;af;kaa yg .kS'  lvqm;a fudfrhshkaf.a mduq, uy;a jk
w;r w. fldgi isyska fõ' flfi,a w,fha Wv fldgiska yg
.kakd m<,a m;% iys; Èh m;a fudfrhshka isgq ùu i|yd fhda.H
fkdfõ' jhi udi 4 -  6 muK jQ flfi,a fudfrhshka uõ
m÷frka bj;a lr .; hq;af;a fla;= wdldrhg we;s w,h fldgi
o iu. h' me<j, w,h fldgi 2% fldm¾ i,afmaÜ ødjKhl
.s,ajd .ekSfuka laIqø Ôù wdidok j<lajd .; yels h' lDñ ydks

wju lr .ekSug isgq ùug fmr w,h  fldgfia  w¿ ;jrd .;
 yelsh'

� fudáhka (stolons)

rg fo,a" lrmsxp" f;a wdoS Ydlj, uq,a lemS hdfuka
fyda fuf,i yg .kakd l=vd Ydlj, uq,a j¾Okh jQ miq uõ
Ydlfhka fjka fldg w¨;a Ydlhla f,i isgq úh yels h'
fuu l=vd Ydl pQIl oKavhka fyj;a fudáhka f,i jHjydr
lrhs'

� n,an  (bulbs)

Ækq úfYaI" áhq,sma" ,s,S jeks Ydlj, l| mi  hg
msysgk w;r" N+ .; j msysgk m;% mdohkays wdydr ;ekam;a
fldg we;'  N+ .; j we;s me;,s  l| ueo" w.%ia:h
msysgk w;r th jgd m;% ilia ù we;'  lf|ka uq,a yd
m;% yg .kS'  fujeks N+ .; l|la we;s Ydl jHqy n,an
jYfhka y÷kajhs'  fïjdfha m;% È.g yd kd<dldr jk
w;r udxi, m;% mdo me;,s jQ l|g iú ù jHdc l|la
ks¾udKh ù we;'  l| mi ;=< msysgd we;s w;r m;%
mdoj, wdydr ;ekam;a fldg we;' me;,s jQ lf|a há
me;af;a ;ka;=uh uq,a yg .kS'

n,an ork fndfyda Ydl mßK; jk úg tajdfha Y,al m;%j, wlaIfha wxl=r ksmojk
w;r fïjd ÿys;D n,an f,i j¾Okh fõ' j¾Ol ld,h wjidkfha § fuu ÿys;D n,an
ud;D n,anfhka fjka lr .; yels w;r fïjd frdamK øjH f,i Ndú; l< yels h'

kgq fudfrhshka

wlaIs
fudfrhshka

w;=
fudfrhshka

byá$lr~qj
^uia;lh&

rEmh 7'19# wkakdis Ydlfha yg .;arEmh 7'19# wkakdis Ydlfha yg .;arEmh 7'19# wkakdis Ydlfha yg .;arEmh 7'19# wkakdis Ydlfha yg .;arEmh 7'19# wkakdis Ydlfha yg .;a

fudfrhshkafudfrhshkafudfrhshkafudfrhshkafudfrhshka

lvqm;a
fudfrhshka

rEmh 7'20# lvqm;arEmh 7'20# lvqm;arEmh 7'20# lvqm;arEmh 7'20# lvqm;arEmh 7'20# lvqm;a

fudfrhshka we;s flfi,afudfrhshka we;s flfi,afudfrhshka we;s flfi,afudfrhshka we;s flfi,afudfrhshka we;s flfi,a

m÷rlam÷rlam÷rlam÷rlam÷rla

rEmh 7'21# fudáhdrEmh 7'21# fudáhdrEmh 7'21# fudáhdrEmh 7'21# fudáhdrEmh 7'21# fudáhd

fudáhd

rEmh 7'22#rEmh 7'22#rEmh 7'22#rEmh 7'22#rEmh 7'22# Ækq n,anhla

Y,al m;%

l|
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n,an isgq ùfï § n,anfha by< fldgi hka;ñka mfika u;= ù isák fia îc n,an
frdamK udOHhl isria w;g isgq úh hq;= h'  tla ia:dkhl isgq úh hq;af;a tla îc n,anhla
muKla jk w;r os,Sr wdidok j<lajd .ekSu i|yd isgq ùug fmr È,Sr kdYlhl ñks;a;=
5 la muK .s,ajd ;eîu fhda.H fõ'

�      ialkaO wdlkao   (tubers)

w¾;dm,a " fâ,shd jeks Ydlj, m %Odk l|
fmdf<dfjka by<g jefâ'  m%Odk lf|a msysgk md¾Yaúl
wxl=rj,ska yg .kakd Ydl fyda w;= lsysmhla fmdf<dj
hg Odjl f,i jeä wdydr .nvd lsÍfï jHqy idohs' wdydr
.nvd jQ fujeks jHqy wdlkao f,i y÷kajhs'

wdlkaoj, Y,al m;% iy llaISh wxl=r msysgd we;'
fïjd "weia" fkdfyd;a wlaIs f,i ye¢kafõ'  wdlkao u.ska
m%frdayKh lsÍfï § iïmQ¾K wdlkaoh u fyda wdlkaoh
fldgiaj,g lmd tu len,s fyda Ndú; l< yels h'

fuu lene,a,l wju jYfhka tla wxl=rhlaj;a ;sìh hq;= h'   idudkHfhka wiajkq
fk`ME jydu ys;lr mßir ;;aj iemhqj o wdlkaoj,ska wxl=r we;s ùu isÿ fkdfõ' Bg
fya;=j wxl=r iqma; wjêhl miq ùuhs'  iqma; j mj;sk ld,h úfYaIfhka úfYaIhg fjkia
jk w;r m%fNaoh" wdlkaofha mßK; ;;ajh yd .nvd ;;ajh hkd§ lreKq u; ;SrKh fõ'
wxl=r j¾Okh i|yd îc wdlkao fmÜáj, wiqrd uo wdf,dalh ,efnk ia:dkhl wxl=r
Èlajk ;=re ;ekam;a lr ;eìh hq;=h' wxl=r 10cm  muK Èla ù jevqKq yd wxl=r 2-3 iu.
we;s îc w¾;dm,a isgq ùu i|yd fhda.H fõ'

� Odjl (runners)

Odjl hkq úfYaI jdhj l|ka j¾.hls'  Wod( f.dgq
fld<" ñxÑ iafg%dfnß jeks Ydl
fïjd fmdf<dj u; Èfjk È. m¾jhka iys; je,aj,g
iudk ,laIK we;s b;d isyska jHqy we;s me<Eá fõ'
Odjl m;% wlaIj,ska hg .kakd w;r fiõjkaÈhla
jeks h'  fuu Odjlj, we;s .egj,ska kj Ydl yg
.kS' tjeks uq,a iys; Ydl fldgila fjka lsrSfuka isgq
ùu i|yd me< ,nd .; yels h'  fuh iajdNdúl laf,dak
m%pdrK l%uhla f,i ye¢kaúh yels h'
m÷rej,ska me< ,nd .ekSug Èk 2-3 lg fmr m;%
lSmhla lmd bj;a lsÍu fhda.H jk w;r uOHia:

m%udKhg fïrE me<" isgq ùu i|yd jvd fhda.H
fõ'

� n,aì, (bulbil)

úh<s m%foaYj, jefvk f.daks .i fyj;a
we.dfõ wefußldkd (Agavae americana) Ydlh
mßK; jQ úg w.%ia: wxl=rfhka mqIam oKavla
mek k.S' miq lf,l fuu oKav YdLdj,g
fn§ mqIam yg .kS' mqIamfha wjidk ld,fha §
u mqIamfhka l=vd wxl=rhla jeãug mgka .ks'
fuys m;% lsysmhla yg .;a miq fmd<jg m;s;
j kj Ydl f,i jefâ'  fvkafv%daìhï ´lsâ

Y,al m;% le,,

m%drdayKg jk
wlaIs wxl=rh

weia

rEmh 7'23#rEmh 7'23#rEmh 7'23#rEmh 7'23#rEmh 7'23# w¾;dm,a ialkaO
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Ydlj, o mqIam yg .;a miq tu jHdc l|kaj, llaISh wxl=rj,ska l=vd n,aì, yg .kS'
fuu wxl=rj, m;% lsysmhla yd uq,a yg.;a miq uõ Ydlfhka fjkaù fmd<jg m;s; jQ úg
kj Ydl f,i jefâ'  fuf,i fmd<jg m;s; jk kj Ydl n,aì, jYfhka y÷kajhs'  tajd
m%frdayKfhka kj Ydl ,nd .; yels h'

   7'8  lD;%Su j¾Ol m%pdrKh

fndfyda Ydl ;u j¾.hd fnda lsÍu ^m%pdrKh& i|yd úúO iajNdúl m%pdrK l%u
fhdod .kakd nj 7'7  § Tn oekg wOHhkh lr we;'  kuq;a jdKsc lDIsl¾ufha § j.d ìï
i|yd úYd, me< ixLHdjla wjYH jk neúkaa fuu iajNdúl j¾Ol m%pdrK l%u u.ska
ksmojd .; yels me< ixLHdj iSñ; ùu .eg,qjls' tu .eg,qjg ms<shula f,i lD;%su
j¾Ol m%pdrK l%u fhdod .; yels h'

lD;%Su j¾Ol m%pdrK l%u

lD;%su j¾Ol m%pdrK l%u ms<sn| j¾.SlrKhla 7'7 ys oS fmkajd § we;' ta tla tla
l%uh ms<sn| j wms oeka úuid n,uq'

1' len,s lsÍu

úúO wdldrfha Ydl len,s m%pdrKh i|yd fhdod .; yels w;r bka iuyrla my;
oelafõ'

² w;= len,s

 m;%j, we;ss TlaiSkj, l%shdj yd m%NdixYaf,aIKh u.ska uq,a weoSu isÿ fõ' fï i|yd
Wmßu j m¾j 3 - 4 la iys;  len,s fhdod .efka'  w;= lene,af,ys b;sß ù we;s m;%j, we;s
TlaiSk my<g .uka lr mdoia:h W;af;ackh lrhs'  tys m%;sM,la f,i le,i iE§u yd
uq,a yg .ekSu W;af;ackh fõ'

Ydl úfYaIh yd fhdod .kakd m%pdrK l%uh wkqj isgq ùu i|yd o`vq len,s ms<sfh,
lr .kakd wdldrh fjkia fõ' isgq ùug .kakd o`vq len,sj, my; fl<jr 450 l
wdk;shla we;sj o" o`vq len,af,a by< fl<jr me;,s jk fia o lmd .; hq;= h' isgq ùug
fmr Ydl uq,a weoao ùfï fyda¾fudakhla ^TlaiSk& fh§fuka blaukska uq,a we§u isÿ fõ'
fïÍfï iajNdjh ie,ls,a,g f.k w;= len,s o< o`vq len,s" wv o< o`vq len,s yd <d o`vq
len,s f,i j¾. lrkq ,efí'

o< o`vq len,s ̂ ldIaÁh$fïrE w;= len,s&

lDIaàh Ydl w;a;la o,q" fld< meyefhka hq;a fkdfïrE l| yd r;= ÿUqre meyefhka
hq;a fïrE l| jYfhka fldgia ;=klg fnÈh yels h'

²                    ldIaÁh w;= len,s

mßK; jQ yd ,s.akSNjkh isÿ jQ w;= len,s ldIaàh w;= len,s f,i ye¢kafõ'
fïjdfha fyd¾fudak" tkaihsu yd il%Sh ffi, wvq w;r ixÑ; wdydr jeä h'
uq,a we§u b;d myiqfjka isÿ jk Ydl úfYaI i|yd jvd;a u ,dNodhS yd myiq
u j¾Ol m%pdrK l%uhls'  idudkHfhka  úIalïNh 2.5 cm muK fyda Bg jvd
jeä yd È. 10  - 30 cm muK jk jirla muK jhie;s w;= len,s Ndú; flf¾'
m;kYS,S Ydlj, o< o`vq  len,s ,nd .kafka wl%Sh wjia:dfõ § h'
Wod(  u[af[dlald" fnda.kaú,d" .a,sßiSähd

² wv o< o`vq len,s
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w¾O f,i mßK; jQ" ;rula ldIaÁh w;= len,s wv o< o`vq len,s f,i
ye¢kafõ'  fuu o`vq len,s uDÿ yd udxi, jk w;r tajdfha fyda¾fudak"
tkaihsu" ixÑ; wdydr yd j¾Ol ffi, m%udKj;a uÜgul we;'  tu ksid
myiqfjka úh<S hkafka ke;'  È. 7.5 - 15cm muK È. w;= len,sj, w.%ia:
fl<jfrys m;% lsysmhla b;sß lrk w;r mdoia: fldgfiys we;s m;% bj;a
flf¾'  mdoia: lemqu fhdokafka .eghlg jydu my<sks' ojfia isis,a ld,fha
§ ,nd .kakd w;= len,s jvd;a iqÿiq fõ'  Wod( frdai" fl%dagka" im;a;= u,a"
meIka mDDÜ

² <d o`vq len,s

j¾Okh jk ldIaGSh Ydlj,
uDÿ" udxi, yd ,s.akSNjkh
fkdjQ w.%ia: w;= len,s <d
o`vq len,s f,i ye¢kafõ'
fuu w;= len,sj, wvx.=
ldfndayhsfâ%Ü m%udKh wvq
ksid" uq,a wefok ld,fha §
m%NdixYaf,aIKh i|yd m;%
lsysmhla b;sß lr ;eìh hq;=
h'  b;d fõ.fhka j¾Okh
isÿ jk isyska" È.á uDÿ l|ka
len,s fhdod .ekSu iqÿiq ke;'
ysre t<sh hgf;a jefvk ksfrda.S" uOHia: Èrshla iys;"  10-15 cm muK È."
w.%ia: wxl=rh iy .eg fol ;=kla iys; <d o`vq len,s .ekSu jvd;a iqÿiq fõ'
Wod( bkak," n;," flda,shdia

f;;ukh yd WIaK;ajh md,kh lr .ekSfuka Ydl j¾Okh blauka fõ'  ta
i|yd Ydl m%pdrl jHqyhla Ndú; lsÍu jvd iqÿiq fõ'

f;a jeks m;%hlaa iys; ;ks m¾jfha w;= len,s .kakd wjia:dfõ § c, n÷kla ;=<g
len,ss fjka lsÍu isÿ l< hq;= h'  lmd .;a f;a w;= len,sj,g jd;h we;=`M jqjfyd;a tu
lene,a, ;=< we;s c, l| leã hdu ksid uq,a weoao ùu ndOd flf¾'  fï ksid wju jYfhka
uõ Ydlfhka fjka l< ú.i u w;= len,s c, n÷kl nyd,sh hq;= h'

o`vq len,s isgq ùu i|yd u;=msg mia fldgia 2( je,s fldgia 2( ldnksl fmdfydr
fldgia 2(  fldyq n;a" Èrd .sh fld< fmdfydr fldgia 1 wkqmd;hg frdamK udOH ilia
lr .; hq;= h' udOH ÔjdKqyrKh lsÍu b;d jeo.;a fõ' o`vq len,s isgq ùu i|yd n÷ka fyda
;jdka md;a;s fhdod .efka' o`vq len,s isgq jk ,o n÷ka ir, iQ¾h m%pdrl jHqy ;=<
;eîfuka uq,a we§u blaukska l< yels h'

o`vq len,s uq,a we§u flfrys n,mdk idOl

o`vq len,s uq,a we§u flfrys n,mdk idOl     m%Odk wdldr folls'

wNHka;r idOl

² w;= lene,af,a jhi yd mrsK; nj

tkï jhiska jeä mßK; Ydlj,ska ,nd .;a w;= len,s uq,a weoao ùu b;d wmyiq
ld¾hhla jk w;r <má Ydlj,ska ,nd .;a w;= len,s uq,a weoao ùu myiqfjka l<
yels h'

wl%Sh llaISh
wxl=r

il%Sh llaISh
wxl=r

j¾Okh jQ
llaISh wxl=r

rEmh 7'26#rEmh 7'26#rEmh 7'26#rEmh 7'26#rEmh 7'26# Ydl w;a;l úúO fldgia

ÿUqre l|
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² w;= len,sj, wvx.= fmdaIl yd fyda¾fudakj, m%udKh

ldfndayhsfâ%Ü yd khsg%cka w;r wkqmd;h by< Ydlj,ska ,nd .kakd w;=j, b;d
blaukska uq,a woaojd .; yels w;r fï i|yd wxY= ud;% uQ,øjH jk iskala yd
fndafrdaka jeo.;a jk nj fidhd f.k we;'  uq,a yg .ekSu W;af;ackh lrk
fyda¾fudakhla jk TlaiSk Ydl w;=j,g ndysfrka ,nd §u u.ska uq,a weoao ùu myiq
yd blauka lr .ekSug yels h'

² m;% yd wxl=rj, n,mEu

fndfyda Ydl úfYaIj, m;% yd wxl=r bj;a lsÍu uq,a yg .ekSu úYd, m%udKhlska
wvq ùug fya;= fõ'

ndysr idOl

� wdf,dalh

wdf,dal ;Sj%;dj jeä jk úg uq,a yg .ekSu m%udKd;aul j jeä jk w;r wdf,dalfha
.=Kd;aulNdjh o w;= len,sj, uq,a yg .ekSu flfrys n,mEula we;s lrhs'
j¾Kdj,sfha ;eô,s" r;= yd ks,a hk j¾K uq,a yg .ekSu W;af;ackh lrhs'

� WIaK;ajh

Èjd WIaK;ajh 21 - 300C  ùu;a rd;%S WIaK;ajh 15 - 160C  ùu;a  fndfyda Ydl úfYaI
i|yd iqÿiq fõ'

� c,h ̂ wd¾ø;dj&

fndfyda Ydl úfYaIj, w;= len,sj, uq,a yg .ekSug fmr" wêl f,i c,h bj;a
ùu ksid tajd úh<S hdu isÿ fõ'  kuq;a m;% wjg m%foaYfha by< wd¾ø;djla mj;ajd

.ekSfuka úh<Su fndfyda  ÿrg j<lajd .; yels h'

� uq,a weoaoùug fhdod .kakd udOHh

w;= len,s  isgq ùu i|yd fhdod .kakd udOHh" jd;kh yd c, jykh fyd¢ka isÿ
jk m%udKj;a ;rï c,h r|jd .kakd" wys;lr Ôùkaf.ka f;dr tlla úh hq;= h'

² m;% u.ska Ydl m%pdrKh

>klï yd udxi, m;% iys; Ydl m%pdrKh i|yd m;%
len,s fhdod .; yels h'  Wod( ìf.dakshd" fmmfrdañhd"
wlalmdk" wem%slka jh,Ü

fï i|yd Ndú; lrkafka iïmQ¾K m;%hu o m;% lene,a,la
o ke;fyd;a m;% kgqj o hkak ;SrKh jkafka Ydl úfYaIh
u; h'

Wod( Ydl m;% ^kgqj iys;& - ìf.dakshd" fmmfrdañhd
Ydl m;% ^kgqj rys;&  -  iekaisfõßhd" ìf.dakshd

ìf.dakshd jeks m;%j," m;% ;,h udOHh u; msysgqjd m%Odk kdráh yd md¾Yaúl
kdráu; lemqï fhdod tu ia:dk fldl= fyda brgq u.ska iïnkaO lsÍu wjYH fõ' wem%slka
jh,Ü m;%fha m;% kgqj iu. m;% ;,h o ;rula udOHhg hg jk fia isgq úh hq;= h' fuu
l%uhg uq,a weoao ùfï § f;;ukh" wd¾ø;djh yd WIaK;ajh md,kh jeo.;a fõ'

frdamKh i|yd c, jykh isÿ jk ieye,a¨ udOHhla Ndú; hq;= h' y,d .;a u;=msg
mia fldgia 1( je,s fldgia 1( y,d .;a ldnksl fmdfydr$fldïfmdaiaÜ$ fldgia 1 la f,i
f.k frdamK udOH ms<sfh, lr ÔjdKqyrKh lr .; hq;= h' ilia lr .;a ;jdfka m;%
isgqjd uq,a woaojd .; hq;= h'

rEmh 7'27#rEmh 7'27#rEmh 7'27#rEmh 7'27#rEmh 7'27# Ydl m;%hlskaYdl m;%hlskaYdl m;%hlskaYdl m;%hlskaYdl m;%hlska
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� uq,a len,s u.ska Ydl m%pdrKh

fuh b;d ir, yd myiq l%uhls'  fmar" fldfydU" lrmsxpd" rg fo,a" cEï" fn,s wd§
Ydlj, uq,aj,ska kj Ydl ,nd .; yels h' Ndú; lrk uq,aj, úIalïNh 1 cm g jvd wvq
fkdúh hq;= h' È.  8-10 cm muK ùu fhda.H fõ'  ;jdka udOH f,i u;=msg mia"
fldïfmdaiaÜ fmdfydr" je,s 1(1(1 wkqmd;hg ñY% lr .; hq;= h'  isgq ùfï § uqf,a isyska
fl<jr udOHhg hg lsÍu b;d ie,ls,af,ka l< hq;= h' f;;ukh wjYH mßÈ ,nd § ysre
/ia u.ska jk ydksh wju lsÍug fijK iemhsh hq;= h'  b;du;a myiq ùu" ir, ùu" uq,a
len,s u.ska Ydl m%pdrKfha jdis jk w;r fuu l%ufha we;s m%Odk u wjdish jkafka iEu
úfYaIhl u myiqfjka uq,a yg fkd.ekSu h'

2' w;= ne£u  (layering)

w;= len,s uõ Ydlhg iïnkaO j ;sìh § u tajdfha uq,a weoao ùu W;af;ackh lr
kj Ydl njg j¾Okh lr .ekSu w;= ne£u f,i ye¢kafõ'  iajdNdúl j uq,a woaojd
.ekSug wmyiq Ydl j¾Ol j m%pdrKh lr .ekSug w;= ne§u Ndú; l< yels h'

w;= ne£fï l%ufha § úfYaIKh fkdjQ Ydl ffi,hla wjYH;dj wkqj yev .eiSfï
,laIKh Wmfhda.S lr .kshs' fuúg w;af;a leïìhu f;la  lemqula l< úg tys we;s
ffi, mi yd c,h iu. .eà wjfYdaIK lD;Hh bgq ùug uq,la f,i yev .efia'
tfukau leïìhu f;la lemqula fh§u ksid m;%j, ksIamdokh jk wdydr lemqu wi,
ixÑ; ùfuka C : N wkqmd;h by< hdu ksid o m;% u.ska meñfKk fyda¾fudak ksid o uq,a
we§u W;af;ackh fõ'

leïìhu yd fkdjk f,i ieliQ tu ia:dkh ilia lr .;a frdamK udOHhlska
^Wod # fldyq n;a" fldïfmdaiaÜ" osrE f.du& jikq ,efí'  bka miq thg c,h imhkq ,efí'
i;s lsysmhla .; jk úg uq,a weoS ;sfnkq fmfka'  túg tu fldgi Ydlfhka fjk lr
n÷kl fyda N+ñfha isgq jkq ,efí'

w;= ne§u m%Odk wdldr folls'

1' fN!ñl w;= ne§u     (ground layering)

(i) ir, w;= ne£u (simple layering)

(ii) w.%ia: w;= ne£u (tip layering)

(iii) ixhqla; w;= ne£u (serpentine/Compound layering)

(iv) wLKav w;= ne£u (trench/continuous layering)

(v) f.dve,s w;= ne£u (mound stoo layering)

2' jdhj w;= ne£u (air layering)

fN!ñl w;= ne§u

fmd<jg wdikak j jefvk iy keñh yels l|la iys;
Ydl fnda lr .ekSug fuu l%uh fhdod .; yels h'

ir, w;= ne£u

úúO ldIaÁh Ydl m%fNao i|yd fhdod .; yels" uõ
Ydlhg lsisÿ wdldrhl ydkshla fkdlrk" jvd;a myiq yd
jvd;a u ld¾hlaIu w;= ne£fï l%uhls'  w.%ia:fha isg 10 -
12cm muK ÿßka we;s l=vd w;= yd m;% bj;a lr w;a; fmd<jg
kud   8 - 16 cm  .eUqrg isák fia w;a; mig hg l< hq;= h'

w;af;ys w.%ia:h mig hg fkdjk fia ;eìh hq;= h'
miaj,g w;a; hg l< o w;a; /£ fkd;sfnhs kï l=[a[hla  rEmh 7'28 # rEmh 7'28 # rEmh 7'28 # rEmh 7'28 # rEmh 7'28 # ir< w;= ne£u
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fh§u fyda ta u; nrla ;eîu l< hq;= h'  tu w;= lene,a, u; we;s mia m%udKj;a ;rï
f;;ukh iys; úh hq;= h'

ál l,l oS tu keuQ w;af;a" miska hg ù we;s fldgfia uq,a yg .kS'  uq,a weoSu
;rula wmyiq Ydl i|yd mig hg jk w;= fldgfia leïìhu f;la l=vd lemqula fhdod
me`Mula we;s lrhs'  Bg miq me¿u isÿ l< ia:dkhg os,Sr kdYlhla fhdod me¿u fjka lr
;eîu msKsi me¿u w;rg .,a leghla r|jkq ,efí'  i;s 2-3 lg miq miska hg jQ fldgfia
uq,a j¾Okh ù ;sfí'  bka miq tu w;= lene,a, uõ
Ydlfhka fjka lr wjYH ia:dkhl isgqjd .; yels h'
Wod( iuka msÉp" f,uka

w.%ia: w;= ne£u

fuys § jefvk w.%ia:h my<g kud 5-7'5cm muK >klï
mia ;Ügqjlska hg lrhs' i;s 2-3 la we;=<; uq,a yg
.kakd ksid uõ Ydlfhka fjka lr isgq úh yels h'

ixhqla; w;= ne£u

je;sÍ jefvk È.= isyska l|ka iys; Ydlj,ska me< ,nd
.ekSu i|yd fhdod .kakd b;du;a myiq l%uhls'  Ydl
l| lSm ia:dkhlska fmd<jg hg lr uq,a woaojd .efka'
m¾jh fl<jr we;s .egj,ska uq,a yd wxl=r jefvk
ksid .eg fyda ikaê wi,ska mia hg lsÍu jeo.;a fõ'
hg lrk ia:dkj, lemqula fh¥ úg blaukska uq,a woaojd
.; yels h'  tl jr me< lSmhla ,nd .; yels ùu fuu
l%ufha jdishls'

Wod( ñÈ" iuka msÉp" meIka mDÜ

wLKav$ ldkq w;= ne£u

fuu l%uh idudkHfhka wem,a" fpß jeks fi!uH
l,dmSh rgj, jefvk Ydl i|yd fhdod .kS' ksj¾;k
l,dmSh rgj, jefvk WK úfYaI lsysmhla fï l%uhg
m%pdrKh lr .; yels h' fuys § Ydlfha iïmQ¾K w;a;
fyda uq¿ Ydlh u 2'5 cm l muK .eUqrg 7'32 rEmfha
wdldrhg hg lrkq ,efí'  uq,a yg .ekSu iïmQ¾K jQ miq
uõ Ydlfhka fuu me< fjka lr fjk fjku isgq úh hq;= h' ÿ¾j, l|ka iys; Ydl fï
l%uhg fnda lr .; yels w;r tl w;a;lska me< rdYshla ,nd .; yels ùu jdishls'

f.dve,s w;= ne£u

lf|ys uq,ska w;= yg .kakd jQ myiqfjka keñh fkdyels Ydl iys; m÷re m%pdrKh
lr .ekSug fuu l%uh fhdod .kS'  m÷rl lf|a my< fldgfia tla tla ia:dkh ne.ska
;=jd, fldg mia f.dv .id jeiSfuka m÷frka me< ,nd .; yels h'

tfuka u Ydlh fmd<j u;=msgg 5-8 cm wdikak j mdoia:fhka lmd w¨f;ka
yefok ßls,sj, uq,a fldgi jefik fia mia tl;= lrkq ,efí'

ßls,ss Wiska jefvk úg kej; kej; mia tl;= l< hq;= h' jirlg muK miq w¨;a
ßls,s w¨;a Ydl f,i fjka lr .; yels h'  Wod( fo¿ï" rUqgka" nyq jd¾Isl úis;=re Ydl

rEmh 7'30#rEmh 7'30#rEmh 7'30#rEmh 7'30#rEmh 7'30#  ixhqla;  w;= ne£u

rEmh 7'29#rEmh 7'29#rEmh 7'29#rEmh 7'29#rEmh 7'29#  w.%ia: w;= ne£u

rEmh 7'31#rEmh 7'31#rEmh 7'31#rEmh 7'31#rEmh 7'31#  wLKav  w;= ne£u
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jdhj w;= ne£u

fmdf<dj uÜgug by< msysá" fmdf<dj uÜgug my;g kud ìug hg l< fkdyels
Ydl w;= uq,a woaojd .ekSu i|yd fuu l%uh fhdod .efka'  Ydlhl iqÿiq w;a;la f;dard
f.k tys wv o< o`vq fldgfia .eghla wi,ska 5-8 cm muK fmd;= j,hla bj;a lsÍu fyda
lemqula fh§u lrkq ,efí'  lemqula fhÿj fyd;a
lemqu yd ùu je<ela ùu i|yd lemqu ;=< .,a lene,a,la
ysr l< hq;= h'  uq,a we§u W;af;ackh lsÍu i|yd
bkafvda,a weisála wï,h wvx.= fyda¾fudak j¾.hla
lemqï uqyqKf;a ;jrd ldnksl fmdfydr" u;=msg mia"
fldyq n;a yd c,h iu. ñY% lr idod .;a frdamK
udOHh lemqï mDIaGh jefik mßÈ ;nd fmd,s;Ska
wdjrKhla fhdod ;Èka .eg .id .; hq;= h' fuys §
c,h bj;a ùu wju jk f,i ;nd .ekSu jeo.;a fõ'
fmd,s;Ska fjkqjg Bhï fld< fyda á%m,a ,eñfkaÜ

lvodis o Ndú; l< yels h'
frdamK udOH i|yd c,h iys; fldyq n;a muKla jqj o fhdod
.; yels h'

uõ Ydlhg wdikakfha u lrkq ,nk wdk; lemqula u.ska fuu
kj Ydlh fjka lr f.k lafIa;%fha isgq úh yels h'

w;= ne|Su isÿ lr osk 7 - 14 la w;r ld,hl oS fmd,s;Ska wdjrKh
we;=<;ska iqÿ mdg uq,a weoS ;sfnkq oelsh yels h' uõ Ydlhg
wdikakfha u lrkq ,nk wdk; lemqula u.ska fuu kj Ydlh
fjka lr f.k lafIa;%fha isgq úh yels h' w;= ne£fï § ta i|yd
.e<fmk Ydl f;dard fkd.ekSu" ld,.=Ksl ;;ajj, mj;sk

whym;a nj" i;=kaf.ka jk ydks" wdÈh ksid .eg¨ mek k.S'  jeis iys; wjia:dj, §
lemqï mDIaGhg frda. widokhkag f.dÿre úh yels w;r uõ Ydlhg o tu.ska ydks isÿ fõ'
jdhj w;= ne£fï § f,akqka" lmqgka jeks i;=ka .=áh ne| we;s ,Kq .e,ùu ksid mia
ñY%Kh ìug jeàug bv we;'

fuu .eg¨ uÕ yrjd .ekSu i|yd iqÿiq Ydl f;dard .ekSu" ld,.=Ksl ;;ajh ms<sn|
ie,ls,su;a ùu" jdhj w;= ne£fï § fldyq ,Kq fjkqjg lïì Ndú; lsÍu" msßisÿ WmlrK
Ndú;h yd w;a msßisÿ lr .ekSu jeo.;a fõ'

w;= ne£fï jdis

1' îc Ydlj,g jvd Wiska wvq Ydl ,nd .ekSug yels ksid md,kh myiq ùu
2' ir, ;dlaIKhla we;s myiq l%uhla ùu
3' úfYaI WmlrK wjYH fkdùu
4' uõ Ydlhg jk ydksh wju j Su
5' bj;a lrk w;=j,ska kj me< ,nd .; yels ùu
6' .%dylhla rys; j ;ks Ydlhlska jeä me< .Kkla ,nd .; yels ùu

Wod( jdhj w;= ne£u
7' jir mqrd u frdamK øjH ,nd .; yels ùu

3' noaO lsÍu

uQ, uKav,hla iys; Ydlhlg fjk;a Ydlhl fldgila iïnkaO lr ;ks Ydlhla
f,i j¾Okh lr .ekSu noaO lsÍu f,i y÷kajkq ,efí' fuys § mig iïnkaOj we;s uQ,
uKav,h iys; Ydl fldgi .%dylh hkqfjkao thg fjk;a Ydlhlska iïnkaO lrk

rEmh 7'32#rEmh 7'32#rEmh 7'32#rEmh 7'32#rEmh 7'32# f.dve,s w;= ne£u

rEmh 7'33#rEmh 7'33#rEmh 7'33#rEmh 7'33#rEmh 7'33#  jdhj w;=

ne£fï wjia:d
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wxl=rh fyda ßls,a, wkqch hkqfjka o y÷kajkq ,efí' fuys § .%dylh yd wkqch ix.;
úh hq;= w;r leïìhu  yd ikd, mgl tlsfklg iam¾Y úh hq;= h' noaO Ydlj, M, yg
.kafka wkqcfha j¾Okfhka we;s jk Ydlfhka ksid wkqc ,nd .; hq;af;a Wiia
.=Kdx.j,ska hq;a wiajekakla ,nd ÿka uõ Ydlj,sks'  m,;=re fnda. m%pdrKh lsrSu i|yd
noaO lsrSu nyq, j fhdod .efka'

noaO lsÍu i|yd Ydl fldgia ms<sfh, lr .ekSu

uq,skau noaO lsÍu i|yd iqÿiq Ydl fldgia jk .%dylh yd wkqch f;dard .; hq;= h'

wkqchla f;dard .ekSfï § ie,ls,su;a úh hq;= lreKq

wkqch ,nd.kakd uõ Ydlh"

² me;sreKq fld<odjla iys; úh hq;= h'
² iS>% yd wLKav j¾Ok ú,dYhla mej;sh hq;= h'
² frda. yd m<sfndaOj,g m%;sfrdaë úh hq;= h'
² ;sridr wiajekakla ,nd Èh hq;= h'
² by< .=Kd;aulNdjfhka hq;= wiajekakla ,nd Èh hq;= h'
² .%dylh iu. wix.;shla fkdfmkaúh hq;= h'
² fmr lkakfha M, oerE Ydlhla úh hq;= h'

.%dylhka f;dard .ekSfï § ie,ls,su;a úh hq;= lreKq

.%dylh ,nd .kakd uõ Ydlh"

² wkqch iu. wix.;shla fkdfmkaúh hq;= h'
² fyd¢ka me;sreKq yd .eUqrg úysÿKq uQ, moaO;shla iys; úh hq;= h'
² uq,a frda. yd m<sfndaO i|yd m%;sfrdaë úh hq;= h'
² uQ, moaO;sh wys;lr mßir ;;ajhkag Tfrd;a;= Èh yels úh hq;= h'

noaO lsÍu i|yd wkqch yd .%dylh ms<sfh, lr .ekSu

wkqch ms<sfh, lsÍu

� wxl=r noaOfha § wxl=r il%Sh ;;ajfha fkdue;s kï noaO lsÍug Èk 7 - 10 muK
fmr w.%ia: wxl=rh bj;a lsÍu u.ska md¾Yaúl wxl=r il%Sh ùu isÿ fõ'

� wxl=r noaOfha § wxl=r ,nd .ekSu Ydlfha o¨ we;s jk wjia:dfõ § fkdl<
hq;= h'

.%dylh ms<sfh, lr .ekSu

� noaO lsÍug udi follg muK fmr fmdfydr oeóu k;r l< hq;= h'
� noaO lsÍug i;shlg muK fmr isg c, iïmdokh k;r l< hq;= h'
� .%dyl Ydlfha o¨ we;s wjia:dfõ noaO lsÍu i|yd .%dyl fkd.; hq;= h'

noaO l%u

noaO l%u m%Odk wdldr folls
² wxl=r noaOh
² ßls,s noaOh

wxl=r noaOh

hka;ñka j¾Okh jQ il%Sh wxl=rhla iys; fmd;a;la tla Ydlhlska ,nd f.k tu
l=,hg u wh;a .%dyl Ydlhlg leïìhï tlsfkl iam¾Y jk fia iïnkaO lr ;ks
Ydlhla f,i j¾Okh ùug bv ie,eiSu wl=r noaOh kï fõ'

wxl=r noaOh l%u lSmhls'
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² H noaOh
² meÉ$me,eia;r noaOh
² T noaOh -       Wvql=re T

hál=re T

wxl=r noaOfha § .%dyl Ydlfha fmd<j uÜgñka 10-15 cm la muK Wiska msysá
ia:dkhla noaOh i|yd f;dard .; hq;= h'
tu ia:dkh wv o< ;;ajhg fudard ;sìh
hq;= h' wjg m;% bj;a lr wkqch we;=,a
l< yels m%udKfha lemqula fhdod .%dylfha
fmd;a; ilia l< hq;= h'

T noaOh

m<syl wdldrhg .;a wxl=rhla
.%dylhg we;=,a lsÍula fuys § isÿ flf¾'
fuys oS noaO lsÍug .kakd wxl=rh fjka
lr ,nd .; hq;= h'  fï i|yd fhdok
lemqu yd wxl=rh w;r ÿr wju jYfhka 1
cm laj;a ùu jeo.;a h'  bkamiq 2'5 cm la
È.= lemqula .%dylfha oud" tu lemqfï by<
fl<jf¾ yria w;g lemqula fhÈh hq;= h
^T wdldrhg&'  yria lemqu my< fl<jfrka
fh¥ úg th hál=re T  lemqula  fõ'  fjka

lr .;a
wkqch .%dylfha lemqu ;=<g we;=,a l< hq;= h' bkamiq j
my< isg by<g fj<d .; hq;= h'

wU" w,s fmar" fmhd¾ia i|yd T  noaOh o" fodvï" foys"
kdrx" frdai" mSpia jeks Ydl
i|yd hál=re T  noaOh o nyq,

j isÿ flf¾'

meÉ$me,eia;r noaOh

.%dylfha fmd;af;ka 8x16mm m%udKfha iDcq fldaKdi%dldr
fldgila lmd bj;a lrhs'  ta yd iudk m%udKfha fldgila wkqcfhka ,nd .kshs' bka miq
fj<Su issÿ  lrhs' Wod( wU

H      noaOh

1.5cm la muK È.g .%dyl Ydlfha H  wl=r yevhg fmd;a; lmd .kq ,efí' 3-4cm

l Èla jQ wkqc lene,a, 7'37 rEmfha wdldrhg .%dyl Ydlhg we;=,a lr fj<kq ,efí'
wkqch we;=,a lsÍfï § .%dylfha Wvq fmd;= ;Srh Wvg;a" hg fmd;= ;Srh hgg;a weo" fmd;a;
.e,ùu isÿ lrhs' .e,jQ fmd;= ;Srhg wkqc lene,a, fiñka we;=,a l< hq;= fõ' Wod( wU"
rUqgka" fl%dagka j¾.

rEmh 7'34rEmh 7'34rEmh 7'34rEmh 7'34rEmh 7'34((((( T     noaOfha noaOfha noaOfha noaOfha noaOfha wjia:d

wkqch ilia lr .ekSu

.%dylh
^2'5cm muK os.

lemqu&

ilia lr .;a
wkqch .%dylfha
lemqu ;=<g we;=,a

lsrSu

T  yevhg
lemqu fh¥
.%dylh

rEmh 7'35 #rEmh 7'35 #rEmh 7'35 #rEmh 7'35 #rEmh 7'35 #  T noaOfhka noaOfhka noaOfhka noaOfhka noaOfhka
miq wjia:d miq miq wjia:d miq miq wjia:d miq miq wjia:d miq miq wjia:d miq wjia:d

 rEmh 7'36# rEmh 7'36# rEmh 7'36# rEmh 7'36# rEmh 7'36# meÉ noaOfhameÉ noaOfhameÉ noaOfhameÉ noaOfhameÉ noaOfha

wjia:d
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noaOhla fj<Su fmd,s;Ska fyda
noaO máj,ska my< isg by<g
l< hq;= h'  noaO lrk ,o
ia:dkhg by<ska .egh oeñh hq;=
h'  fj<Sfï § ;Èka fj<sh hq;=
w;r we;=<g c,h we;=,a fkdjk
mßÈ ;eîu jeo.;a fõ'

i;s folla muK .; jQ miq noaO má bj;a lr mÍlaId lr ne,sh hq;= h'  wxl=rh
fld< meye;s j mj;S kï noaOh id¾:l ù we;'  túg wxl=rh b;sß jk fia b;sß fldgi
kej; fj<sh hq;= h'  ;j;a i;shla muK .; jQ miq .%dylfha Wv fldgi noaO lrk ,o
ia:dkfha isg 2'5 cm  la muK by<ska my<g l=vd lemqula fhdod keñh hq;= h'  ;j;a i;s
;=kla muK .; jQ miq tu keuQ .%dyl fldgi l%ufhka lmd iïmQ¾Kfhka u bj;a l<
hq;= h' lemqu noaO wxl=rhg úreoaO ÈYdjg wdk; j ;sìh hq;== h'  lemqï mDIaGh u; ;dr
jeks fohla wdf,am l< yels kï jvd;a fhda.H h' iuyr wjia:dj, § wkqchg iq<`.ska jk
ydks j<lajd .ekSu i|yd jefvk wkqch wdOdrlhlg iïnkaO l< yels h'

ßls,ss noaOh

j¾Okh úh yels il%Sh wxl=r lsysmhla iys; Ydl w;a;la tu l=,hg u wh;a .%dyl
Ydlhla iu. iïnkaO lr ;ks Ydlhla f,i j¾Okh ùug ie,eiaùu ßls,s noaOh f,i
ye¢kafõ'  myiqfjka wkqc wxl=r .,jd .; fkdyels ;=kS fmd;a;la iys; Ydl j¾.
id¾:l j noaO lr .ekSu i|yd ßls,s noaO l%u Ndú; fõ'

ßls,s noaO l%u

� me¿ï ßls,s noaOh$l=[a[ noaOh � me;s noaOh (side grafting)

(cleft grafting)

� wdrelal= noaOh (inarch grafting) � lsre`M noaOh (crown grafting)

� ðyajd noaOh (whip and tounge) � iafgdaka noaOh ^<má me< noaOh$

� iEo,  noaOh (saddle  grafting) yß; noaOh (green  grafting)

me¿ï ßls,s noaOh$l+[a[ noaOh

ksj¾;k m,;=re Ydlj,g fhdok noaO l%uhls'  wkqch 15cm  la muK È. ßls,a,la
uõ Ydlfhka bj;a lr tys my< fl<jf¾ 4cm l muK m%udKhla l+[a[hl yevhg
fome;a; we,hg lmkq ,efí'  .%dylh fmd<j uÜgfï isg 20-25cm muK by<ska isria j
lemsh hq;= h' ;shqKq msyshl wdOdrfhka .%dylfha ;sria lemqu ;=<ska 5cm  muK my<g yß
ueÈka me¿ï fhdod l+[a[hl wdldrhg wkqch we;=,a l< yels fia .%dylh ilia lr .;
hq;= h' l=[a[hl wdldrhg ilia lr .;a  wkqch  .%dylfha lemqu ;=<g  we;=,a lr lemqï
;, ;Èka iïnkaO jk fia noaO máj,ska my< isg by<g
fj<sh hq;= h'

fuys § wkqch yd .%dyl Ydl tl iudk úIalïNfhka
hqla; jQ úg noaOfha id¾:l;ajh jeä fõ' ;j o wkqcfha lemQ
me;s;a" .%dylhfha me¿ï me;s;a tlsfklg iam¾Y jk fia
we;akï id¾:l;ajh jeä h' wkqch yd .%dylh w;f¾ ysveia
we;s úg jd; wjldY ksid noaOh id¾:l fkdfõ'

rEmh 7'37(rEmh 7'37(rEmh 7'37(rEmh 7'37(rEmh 7'37( H     noaOfha noaOfha noaOfha noaOfha noaOfha wjia:d

rEmh 7'38#rEmh 7'38#rEmh 7'38#rEmh 7'38#rEmh 7'38# me¨ï ßls<s noaOfhanoaOfhanoaOfhanoaOfhanoaOfha
wjia:d

wkqch

.%dylh
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rEmh 7'40#rEmh 7'40#rEmh 7'40#rEmh 7'40#rEmh 7'40# wdrelal= noaOfha noaOfha noaOfha noaOfha noaOfha wjia:d

lsre¿ noaOh

.%dylhg idfmalaI j wkqch isyska wjia:dj, § fujeks noaOhla fhda.H h' 7'39
rEmfha wdldrhg me¿ï isÿ l< .%dylhg wkqc fol fome;af;ka we;=,a  lrkq ,efí'

wdrelal= noaOh

jefvñka mj;sk Ydlhl ßls,a,lg fmdaÉÑhl isgq jk ,o Ydlhl fldgila
iïnkaO lr kj Ydlhla ,nd .ekSu wdrelal= noaOfha § isÿ flf¾' fuys § noaO lsÍu
id¾:l jQ miq tla Ydlhla fjka
lrkq ,efí'  Wod( ;lald,s" jïngq

iEo, noaOh

fuu l%uh l +[a[ no aOhg
idudklula olajhs'   fuys oS tl yd
iudk úIalïNhlska hq;a .%dlhla yd
wkqchla Ndú; lrhs' 7'41 rEmfha
wdldrhg . % dylh l+[a[hl
wdldrhg ilia lr wkqcfha me¿ula
we;s lr" wkqch .%dylhg we;=,a
lrhs' j¾Okh jk wkqc we;s Ydl
i|yd b;d fhda.H h'

ðyajd noaOh

;ks lemqulska hq;a wkqch yd .%dylh tlg
,siaid hk Ydl i|yd fuu l%uh fhdod .kS'  fuys
§ wkqch yd .%dylfha ;ks lemqula fjkqjg
lÜghla iys; lemqula fhdod .kS' lÜgh ksid
.%dylh yd wkqch tlsfklg ,siaid hdu j<lS'
fï fya;=fjka noaOh id¾:l fõ'

me;s noaOh

.%dyl Ydlh úYd, wjia:dj, § fuu l%uh Ndú;
lrhs'  fuys § úYd, .%dyl Ydlhla iy l=vd wkqchla
Ndú; flf¾' fuys § .dyl Ydlfha fmd;af;a isÿrla
idod" wkqch l+[a[hl wdldrhg ilid isÿr ;=<g
we;=,a lr fj<Sula isÿ lrhs'

noaOhla fj<Su

c,h we;=,a ùu je<elaùu i|yd noaOhla fj<Su my<
isg by<g l< hq;= h' noaO lrk ,o ia:dkhg by<ska .egh
oeñh hq;= h'  fj<Sfï § b;d ;Èka fj<sh hq;= h'

noaOh id¾:l oehs ne,Su

rEmh 7'39#rEmh 7'39#rEmh 7'39#rEmh 7'39#rEmh 7'39# lsre¿ noaOfha noaOfha noaOfha noaOfha noaOfha wjia:d

rEmh 7'41#rEmh 7'41#rEmh 7'41#rEmh 7'41#rEmh 7'41# iEo, noaOfha wjia:d

rEmh 7'42#rEmh 7'42#rEmh 7'42#rEmh 7'42#rEmh 7'42# ðyajd noaOfha noaOfha noaOfha noaOfha noaOfha wjia:d
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i;s follg muK miq fj¿u ,syd n,k úg wxl=rh fld< meye;s j mj;S kï noaOh
id¾:l ù we;'

noaOh id¾:l ùug n,mdk idOl

1' WoaNso úoHd;aul j iudk ,laIK we;s Ydl noaOh i|yd fhdod .ekSfuka
wix.;sh ksid isÿ jk ndOd wvq lr .; yels h'

2' wxl=r noaOh i|yd il%Sh wxl=rhla Ndú; lsÍu jeo.;a h' .%dylh o il%Sh
j¾Ok wjêhl mej;s hq;= h'

3' wkqch yd .%dylh w;r iïnkaOh ukdj isák fia noaO fldgia ms<sfh, lsÍu
wjYH h'  leïìhï tlsfkl .e<mSu wdydr mßjykhg wjYH h'

4' lemQ Ydl fldgiska c,h bj;a fkdjk fia j. n,d .ekSu yd noaO l<
ia:dkh fmd,s;ska fyda bá ;ejreulska wdjrKh lsÍu jeo.;a fõ'

5' tlu úIalïNfhka hq;a wkqchla yd .%dylhla ,nd .ekSu ̂ tfy;a me;s noaOfha
oS yd lsre`M noaOfha § fuh wod< fkdfõ&'

6' .%dylfha yd wkqcfha lemqKq ia:dk b;d msßisÿ j ;sìh hq;= h'  fï ksid lemQ
fldgi w;ska fkdwe,a,sh hq;= h'

7' .%dylh yd wkqch yels blaukska noaO l< hq;= h' lmd ál fõ,djla ;sîug
yeÍfuka jd; nqnq`M .%dylhg fyda wkqchg we;=`M ùu ksid c, l| yryd
mßjyk lghq;=j,g ndOd meñfKa'

iafgdaka noaOh ̂ <má me< noaOh$yß; noaOh&

.%dylh ,nd .ekSug je,s ;jdfka isgqùug fmr w,s.egfmar îcfhka 1$3 la lmd
bj;a lrkak'  bkamiq Èk y;la
muK .; jQ miq <má me< .%dyl
jYfhka fhdod .; yels h'
wkqch jYfhka fhdod .kafka
b;d <má ßls,s h'  <má .%dyl
me<h îchg  wdikakfhka u
lmd me`Mï noaOhg iudk j
ilia lr .kq ,efí'  wkqcfha
fome;a; me;,s W,la fia lmd .; hq;= h'  wkqch b;d blaukska <má .%dyl me<hg
iïnkaO lrkq ,efí'  lemQ .%dylfha wef,kiq̈  nj ksid wkqc .%dyl iïnkaOh Yla;su;a
fõ'  wkqch .e,ùu je<elaùu i|yd l=vd ma,diaála r|jkhla iú lrkq ,efí'  Wod( wU"
w,s .eg fmar

noaO wix.;sh

noaO wix.;sh hkq Ydlhl noaO lsÍu i|yd fhdod .kq ,nk .%dylh iy wkqch ksis
f,i iïnkaO fkdùu ksid isÿ jk noaO wid¾:l;djhs' noaO wix.;sh fmkajk Ydl
ÿ¾j, f,i ál l,la j¾Okh ù M, ord miqj noaO ikaê ia:dkfhka lvd jeáh yels h'

noaO wix.;sfha ,laIK

² noaOh id¾:l ùfï m%;sY;h wvq ùu
² noaOh id¾:l ù j¾Okh isÿ jqj o Ydlh ysá yeáfha ñh hEu
² m;% ly meye ùu yd wmßK; m;% jeàu
² l=vd" l+re Ydl we;s ùu
² noaO ikaêfha bÈuqula we;s ùu
² noaO ikaêfhka Ydlh ì£ hdu yd tu ì£u meyeÈ,s yd isks÷ ì£ula ùu

wix.;sh m%udo lsÍu

rEmh 7'43 #rEmh 7'43 #rEmh 7'43 #rEmh 7'43 #rEmh 7'43 # iafgdaka  noaOfha noaOfha noaOfha noaOfha noaOfha wjia:d
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² wkqch yd .%dylh hk folg u iumd;S fjk;a Ydl fldgia u`.ska wkqch
yd .%dylh iïnkaO lsÍu

² fnda. j.dj ukd f,i md,kh lsÍu

² .%dylfha m;% lSmhla b;sß lsÍu

² frda. yd m<sfndaOj,g Ydl f.dÿre ùu je<elaùu u.ska fyda tajd yels
blaukska u¾okh lsÍu

noaO lsÍfï jdis

1' Wiia m%fõKsl ,laIKj,ska hq;a Ydlhla we;s ùu' thska wxl=r fyda ßls,s
lsysmhlska tu uõ Ydlhg iudk ,laIK we;s Ydl lsysmhla ksmojd .; yels
fõ'

2' úúO j¾Kj,ska hq;a Ydl w;= lsysmhla tl u Ydlhg noaO lsÍfuka w,xldr
Ydlhla ksmojd .; yels h' ^lsre`M noaOh&

3' iajjkaOH" mrd.kh wmyiq" M,odj wvq Ydlj,g M,odj jeä Ydl fldgila
noaO lsÍfuka M,odj jeä lr .; yels h'

4' ÿ¾j, uQ, moaO;shla fyda frda.S uQ, moaO;shla we;s úg" ksfrda.S Ydl uq,la
noaO lsÍfuka ydks jQ fldgfia n,mEu wju l< yels h' ^wdrelal= noaOh&

5' b;d Wig jefvk oaù îc m;%S Ydl ñá M,odj jeä Ydl njg m;a l< yels
fõ'  Wod( wU" weU/,a,d

6' jif¾ ´kE u ld,hl noaO l%u u.ska Ydl m%pdrKh lr .; yels h'
7' úúO m%foaYj,g .e<fmk fia Ydl ksmoúh yels h'

Wod( Èjq,a" fodvï noaOh
8' w;= isgqjd fyda uq,a weoao ùug wmyiq Ydl lsysmhla noaO l%u u.ska m%pdrKh

lr .; yels h'

wjdis

1' noaO lsÍu i|yd mqyqKq Y%uh yd oekqu wjYH fõ'
2' tal îc m;%S Ydl i|yd fhdod .; fkdyels h'  tal îc m;%S Ydl lf`oa ikd,

l,dm úisÍ mj;S'  tu ksid wkqcfha yd .%dylfha leïìhu yd ikd, mgl
tlsfklg iam¾Y fkdfõ' tneúka noaOh wid¾:l fõ'

3' iEu oaú îc m;%S Ydlhla i|yd u iqÿiq fkdfõ' wix.;sh Ydl w;f¾ b;d
nyq, j mj;sk ksid fnda. lsysmhlg muKla noaO lsÍu iSud fõ'

4' Ydl fldgiaj,g ;=jd, jk ksid frda. ldrlhka myiqfjka we;=,a úh yels
h'

   7'9   mgl frdamKh

mgl frdamKh hkq Ydlhl ´kE u iÔù fldgila ÔjdKqyß; ;;a;aj hgf;a

lD;%su frdamK udOHhla ;=< md,s; mdßißl idOl hgf;a frdamKh lr t u.ska me< ,nd
.ekSu hs'

mgl frdamKh i|yd Ydlj, úúO fldgia Ndú; l< yels h'
Wod( � ffi,( mrd.

� mgl( úNdcl" m;% len,s ^kdrá iys;&" wxl=r
� wjhj( îc" mrd.Odks
� fjk;a( m%dlama,diau" l,," lsKl

Ydl mgl frdamKfha § bjy,a jk m%Odk; u uQ,O¾uh jkafka iEu iÔù
ffi,hlg u úNdckh ù úfNaokh ù iïmQ¾K Ydlhla njg m;a ùfï yelshdjhs' fuh
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ffi, ckk úNjh (cellular totipotency)  f,i ye¢kafõ'  fuf,i yelshdjla  ;sfnk
ksid  Ydl ffi, fyda mgl lD;%Su fmdaIK udOHhkays iqÿiq ;;a;aj hgf;a frdamKh lr
wjYH wkaofï Ydl ,nd .; yels h'

mgl frdamKh i|yd jeämqru Ndú; lrkafka úNdcl mglhs' ta w;ßka jvd;a u
l%shdYS,S jkafka wxl=r w.%ia:h iy uQ,d.%hhs'  ffi, ckk úNjh m%Yia; jkafka uOHia:
m%udKhg fïrE Ydl fldgiaj, h'

mgl frdamK yelshdj id¾:l yd iïmQ¾K ùug my; i|yka wjYH;d iïmQ¾K
ùu w;HjYH fõ'

1' mglh uõ Ydlfhka fjka ù ;sîu
2' mglhg kejk ckkh ùu i|yd wjYH fN!;sl" ldhsl iy ridhksl idOl

iïmQ¾K ù ;sîu
3' wjg mßirh laIqø Ôùkaf.ka f;dr ùu

mgl frdamK l%shdj,sfha mshjr

� mgl frdamK úoHd.drh ie,iqï lsÍu

Y%S ,xldj jeks by< WIaK;ajhla iy wd¾ø;djla we;s rgl fndfyda úg laIqø Ôùka
nyq, h'  th mgl frdamKh i|yd b;d wys;lr ;;a;ajhls'  laIqø Ôùka nyq, ùu ksid
mgl frdams;j,g we;=,A ù fmdaIK udOHfha j¾Okh úh yels h' ta ksid mgl frdamK
úoHd.drh laIqø Ôù wdidok je<elaùu o frdams; j¾Okhg wjYH ish¨ wjYH;d ,nd §u
i|yd úfYaIs; myiqlï" WmlrK iy kshñ; ;;A;aj iys; úoHd.drhla ieliSu o jeo.;a
fõ'  tfia u th ixjD; ;;ajfha ;sìh hq;= h'

mgl frdamK úoHd.drhl uQ,sl fldgia

1' msrsisÿ lsrSfï ldurh (washing room)

fuys mgl frdamKh i|yd fhdod .kakd Ydl fldgia mQ¾jlh (explants) ms<sfh,
lr .ekSu iy mgl frdamKh i|yd wjYH WmlrK msßisÿ lsÍï hkdÈh isÿ lrkq ,nhs'
fuu øjH msrsisÿ lsrSu i|yd c, myiqlu ;sîu w;HjYH jk w;r my; i|yka øjH uQ,sl
jYfhka fuys ;sìh hq;= h'

�    úYd, iskala tlla fyda lsysmhla
�    Ndck yd wfkl=;a WmlrK .nvd lsÍu i|yd jQ rdlal
�    úIîc kdYl Èhr yd È,Sr kdYl
�    wdi%e; c,h .nvd l< weiqreula  (container)

�    ùÿre WmlrK úh<d .ekSu i|yd úh<s Wÿkla iy úh<s ùÿre Ndck .nvd lr
   ;nd .ekSu i|yd jQ leìfkÜgqjla

ish¨ ùÿre WmlrK úIîc kdYlhla fhdod /hla .s,ajd ;nd miqj f;jrla msßisÿ
c,fhka fidod .; hq;= fõ'  bkamiq wdi%e; c,fhka o fidaod úh<d .nvd fldg ;nd .;
hq;= h'  ndysßka /f.k  tk Ydl mgl fldgia  fia§u" wkjYH m;% yd uq,a bj;a lr wjYH
m%udKhg lemSu" È,Sr kdYl Èhrj, .s,ajd ;eîu" .,d hk c, lrduhla hgf;a mj;ajd
.ekSu wd§ ld¾hhka fuu ldurh ;=< § isÿ flf¾'
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rEmh 7'44#rEmh 7'44#rEmh 7'44#rEmh 7'44#rEmh 7'44#  mgl frdamK úoHd.drhl o< ie,eiaula

frdamK ldurh

frdamK udOH ms<sfh,

lr .kakd ldurh

A: msrsisÿ lsrSfï ldurh
B: mSvk Wÿk
C: fïi
D: mgl frdamK udOHhka ;=<g we;=,a lsrSu isÿ lrk fldgi
E: frdamK rdlal
F: nxl=
G: wkjr; m%jdy leìfkÜgqj
H: YS;lrK$ wêYS;lrK

2' frdamK udOH$fmdaIl udOH ms<sfh, lr .kakd ldurh

(media preparation room)

fuys uQ,slj u frdamK udOH ms<sfh, lsÍu isÿ flfrk w;r
fuu fldgfia ;sìh hq;= øjH" WmlrK yd myiqlï my; oelafõ'

� udOH ieliSfï WmlrK yd øjH .nvd lr ;eîfï myiqlï
� bf,lafg%dksl ;=,d
� YS;lrK
� úÿ,s ;dml iy l,;k

(Hot plate with magnatic stirrer)

� pH  ógr
� mSvk Wÿka (Autoclave)

� wdi%e; c,h ksmojk tallh (Distilled water

Unit)

� ridhksl øjH" ùÿre NdKav

3' mgl frdamK udOHhka ;=<g we;=,a lsrSu isÿ lrk fldgi (transfer room)

fuys § mgl wjYH m%udKhg lmd .ekSu" udOH ;=<g Ydl
fldgia udre lsrSu wdoS lghq;= isÿ flf¾'  tfia u jd;h
msßisÿ lsÍu i|yd wkjr; m%jdy leìfkÜgqjla o  (laminar

flow cabinet) fuh ;=< ia:dk .; lr we;' fuu WmlrKh
u.ska wjg mrsirfha we;s iy frdamKh isÿ lrk WmlrKfhys
jgmsgdfõ ;sfnk jd;h ,nd f.k tajd msrsisÿ lsrSulg ,la
lr kej; mrsirhg ,nd fohs' fuu WmlrKh ;=< jd;h
fmrd msrsisÿ lrk fmrk iú fldg we;' tajd u.ska msßisÿ j
jd;h mSvkhla hgf;a WmlrKfhka msg;g ;,a¨ lrkq

rEmh 7'45#rEmh 7'45#rEmh 7'45#rEmh 7'45#rEmh 7'45# mSvk

Wÿkla

rEmh 7'46#rEmh 7'46#rEmh 7'46#rEmh 7'46#rEmh 7'46# frdamK udOH ms<sfh,

lr .kakd ldurhla

rEmh 7'47#rEmh 7'47#rEmh 7'47#rEmh 7'47#rEmh 7'47# wkjr; m%jdy
leìfkÜgqj
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,nhs'  túg m%foaYh ;=< we;s úIîc úkdY fõ'

4' frdamK ldurh (incubation room)

jefvk ̂.=Kkh jk& me< rdlal u; ia:dk .; fldg we;af;a
fuu ldurh ;=< h'  rdlalj,g wu;r j øj udOH l,;kh
^shaker&" wdf,dalh ,nd oSug wjYH úÿ,s nqnq`M" WIaK;aj md,lh
jeks WmlrK o fuys ia:dk .; lr we;'  fuu ldurh ;=<
WIaK;ajh" wdf,dalh" wd¾ø;dj md,s; ;;aj hgf;a mej;sh hq;= h'

frdamK ldurfha ;sìh hq;= m%Yia; ;;a;aj

^1& WIaK;ajh

ldurh ;=< mgl frdamKhg fhda.H WIaK;ajhla mj;ajd
.ekSu wjYH fõ' fï i|yd jdhq iólrK hka;% Wmfhda.S lr
.kakd w;r 22-280C WIaK;ajhl mj;ajd .; hq; =h' fuys §
Èjd yd rd;%S ld,fha WIaK;ajfha fjkia ùu i,ld n,kq ,efí'  tfia u mgl
frdams; Ydl fldgfia wjYH;dj u; WIaK;ajh md,kh l< hq;= h'

^2& wdf,dalh

wdf,dalh m%;s§ma; myka (fluoresence tube lights) u.ska iemfha' rdlalj, ;ekam;a lr
we;s frdams; ish,a,g u iu wdf,dalh ,efnk mßÈ fuu úÿ,s myka iú lsÍu jeo.;a
fõ'  rdlal wdf,dalh úksúo jeks øjHhlska ̂ ùÿre& ilia flf¾'  wdf,dalh imhk
ld, iSudj ld, md,lhka (timer)  u.ska md,kh l< yels h'  Wod( frdams;j,g meh
12 la wdf,dalh ,efnk f,i iy meh 12 la wdf,dalh rys; f,i wjYH kï ilia
l< yels h'  idudkHfhka ,laia 750 isg 1000 muK jQ wdf,dalh osklg meh 12-16
l muK ld, iSudjka ,nd foa'

^3& msrsissÿ jd;h iy idfmalaI wd¾ø;dj

id¾:l mgl frdamK ls%hdj,shla i|yd frdamK l=àrfha we;s jd;fha idfmalaI
wd¾ø;dj fuka u jd;fha msßisÿ nj o fnfyúka n, mdhs'  wd¾ø;dj 60 - 75%  l
muK w.hl mj;ajd .; hq;= h' wd¾ø;dj jeä jQ úg laIqø Ôùkaf.a j¾Okhg yd
m%pdrKhg fhda.H mßir ;;a;ajhla we;s fõ' wd¾ø;dj wvq jQ úg fmdaIl udOH ;=<
c,h jdIam ù udOHh úh<S hd yels h'

wdf,dalh" WIaK;ajh iy wd¾ø;dj m%Yia: whqßka ,nd §fuka idudkH mßirfha §
me< j¾Okhg wjYH mßir ;;a;aj lD;%su mßirhl § ,nd fokq ,efí'

fmdaIl udOHh mss<sfh, lsÍu

mgl frdamKh i|yd lD;s%u j.d udOHhla ms<sfh, l< hq;= h' Ydl m%fNaoh fuka
u Ndú; lrk Ydl fldgi wkqj j.d udOHhfha ixhq;sh fjkia jqj;a j.d udOHh
ms<sfh, lsÍug .kakd uQ,sl fmdaIl ix>gl fndfyda ÿrg iudk h'

fmdaIl udOHfha wka;¾ .; øjH

mgl frdamKh isÿ lsÍug fmdaIKh imhk udOHhl my; i|yka øjH wvx.= úh
hq;= h'

1' wldnksl fmdaIl ^w;HjYH uQ,o%jH& 4' j¾Ol hdul
2' ldnka iy Yla;s m%Nj 5' fc,a ldrl
3' ldnksl øjH 6' fjk;a wdl,k øjH

wldnksl fmdaIl

rEmh 7'48#rEmh 7'48#rEmh 7'48#rEmh 7'48#rEmh 7'48# mgl frdamK

ldurh
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wldnksl fmdaIl frdamK udOHhg tl;= lsÍfuka Ydl  j¾Okhg w;HjYH wê
ud;% iy wxY= ud;% uQ,øjH imhhs'

ldnka iy Yla;s m%Nj

nyq,j u Ndú; jk ldnka iy Yla;s m%Njh iqlafrdaia fõ'  fï fjkqjg .a,Qfldaia
o Ndú; l< yels h'   frdamK  udOHh ;=< oS mglfha j¾Okhg wjYH Yla;sh
m%NdixYaf,aIKh u.ska ksmojd .; fkdyels ksid fuf,i neyerska ldnka m%Njhka
iemhsh hq;= h'

weuhsfkda wï, iy ixlS¾K ldnksl ixfhda.

ldnksl khsg%cka wjYH kï udOHhg weuhsfkda wï, tla l< hq;= h'  ñY%Khla
f,i flaiSka yhsfv%d,hsfkaÜ (Casein hydrolynate) fyda fldaiuhsfkda wï, (Casamino

acid) tla l< yels h'  iuyr wjia:dj, § wjYH;dj h wkqj úfYaIs; weuhsfkda wï,
tl;= l< hq;= h' Wod # wdðkSka (arginine), .aÆgñka (glutamine),  weiamdcska (asparagine)

w;HjYH weók idudkHfhka icSú Ydl mgl ;=< ffcùh ixiaf,aIKh ;=<ska
ksmojd .kS'  kuq;a úix.ukhg ,la lrk ,o mgl fldgiaj, tu yelshdj wvq fõ'  fï
ksid tu mglhka ys j¾Okh ÿ¾j, ùu je<elaùu i|yd úgñka j¾. udOHhg tl;= lrkq
,efí' Wod( weiafldìla wï,h" ihfkdfldne,ñka" msrsfvdlaiska yhsfv%dlaf,darhsâ" ;hñka
yhsfv%dlaf,darhsâ

j¾Ol hdul (Growth regulartors)

fndfyda úg Ydlj, ffi, úNdckh iy úfNaokh i|yd j¾Ol hdul wjYH fõ'
Tlaiska iy ihsfgdlhskska b;d iq,N jYfhka o" .snr,ska wï,h l,d;=rlska wjia:djl
§ o Ndú; fõ'

fmdaIl udOH ms<sfh, lsÍfï § Tlaiska iy ihsfgdlhskska w;r idfmalaI idkaøKhla
Ndú; lsÍu wjYH h'

Wod( uq,a j¾Okhg - Tlaiska iy ihsfgdlhskska 1 g jeä wkqmd;hla o
wxl=r j¾Okhg - Tlaiska iy ihsfgdlhskska 1 g wvq  wkqmd;hla o
lsKl j¾Okhg - Tlaiska iy ihsfgdlhskska iudk m%udKhkaf.ka o

Ndú; fõ'

by; oelajQ idfmalaI idkaøKhka Ydl mgl úfYaIh iy mglfha wNHka;r fydafudak
ixhq;sh u; fjkia fõ' iuyr fnda. úfYaIj, lsKl iE§ug iy l,, ckkhg Tlaiska"
ihsfgdlhskska wkqmd;h jeä l< hq;= h'

ihsfgdlhskska  ffi, úNdckh iy wxl=r j¾Okh flfrys m%Odk j n, mdhs'
tfuka u wxl=r .=Kkh iy wd.ka;=l wxl=r j¾Okhg o WmldÍ fõ'

j.=j 7' 7 # nyq, j Ndú; lrk fmdaIl udOHhka yd tajdfha  we;s fmdaIK ix>gl
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fc,a ldrl

nyq, j Ndú; lrk j.d udOH >k ldrlh ta.d¾ (Agar) h'   uqyqÿ me<Eá ^r;=
we,a.S& ksiaidrKfhka t.d¾ idohs'  fï u.ska fmdaIKh fkdimhk w;r udOH >kSlrKh
ùu isÿ fõ'  ta.d¾ fjkqjg >k ldrl f,i ls;=,a msá yd fc,arhsÜ Ndú; l< yels h'

fjk;a wdl,k øjH (Additives)

fmdaIl udOHhla iE§fï § iuyr ixfhda. tl;= lsÍfuka ffi, j¾Okh fõ.j;a
l< yels h' <má l=reïnd j;=r" weka;+ßhï iy ´lsâ mgl frdamKfha § fmdaIl udOH
i|yd nyq, j Ndú; fõ' fuh y÷kd fkd.;a j¾Ol idOlhla (Unidentified growth factor)

fõ' m,;=re hqI Wod( flfi,a f.ä hqI" hSiaÜ ksiaidrlh" fuda,aÜ ksiaidrlh" w¾;dm,a
ksiaidrlh o mgl frdamKfha § Ndú; fõ'  úfYaIfhka uq,a j¾Okh jk wjia:dfõ §
il%Sh w`.=re tl;= lsÍfuka blaukska uq,a ,nd .; yels h'

     ix>gl m%udKh(mg/l)

MS udOHh B5 udOHh N6  udOHh

uyd fmdaIl

MgSO4 .7H20 370 250 185

KH
2
PO

4
170 - 400

NaH2PO4 .H2O - 150 -

KNO3 1900 2500 2830

NH4NO3 1650 - -

CaCl2 .2H2O 440 150 166

(NH4)2SO4 - 134 463

laIqø fmdaIl

H3 BO3  6.2 3 1.6

MnSO4 .H20 22.3 - 4.4

ZnSO4 .7H20 8.6 2 1.5

Na2MoO4 .2H20 0.25 0.25 -

CuSO4 4 .5H20 0.025 0.25 -

CoCl2 .6H20 0.025 0.025 -

KI 0.83 0.75 -

FeSO4 .7H20 27.8 - 27.5

Na2EDTA.2H20 37.3 - 37.3

EDTA Na ferric salt - 43 -

K2SO4 990

ldnka iy Yla;s m%Nj

Sucrose (g) 20 20 20

ldnksl øjH

thiamine HC1 0.5  10.0 1.0

pyridoxine HCl 0.5  1.0 1.0

nicotinic acid 0.5 1.0 0.5

myo-inositol 100 100 -

glycine 2.0 - -

pH 5.8 5.5 5.8
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úúO mgl frdamK udOHhka

fmdaIl udOH >k w¾O >k fyda øj udOH f,i wdldr lsysmhlg Ndú;h wkqj idod
.; yels h' tfuka u tla tla mglh yd Ydl úfYaIh wkqj frdamK udOHfha ixhq;sh
fjkia fõ'  tfy;a MS (Murashige and Skoog) yd LS (Lismaier) hk udOHhka nyq, j
Ndú; fõ'  B5 udOH ffi, wj,ïnk iy lsKl frdamK i|yd o" N6 udOH OdkH Ydlj,
mrd.Odks yd wfkl=;a mgl frdamKh i|yd o  Ndú; fõ'

MS  fmdaIl udOH ,Sgrhla ms<sfh, lsÍu

7'7 j.=fõ i|yka mßÈ wêud;% fmdaIl ,jK f;d. ødjK f,i fjk u idod .nvd
lr ;nd .ekSfuka wjYH úg fmdaIl udOHhka iE§fï § Ndú; l< yels fõ' fu u.ska
ks;r ridhk øjH Èh lsÍug hk ld,h b;sß lr .; yels h'  WodyrKhla f,i
wefudakshï khsfÜ%Ü (NH

4
NO

3
) 165 g la c,h ,Sgrhl Èh lr idod .kakd idkaø f;d.

ødjKfhka ñ,s ,Sgr 10 la MS  udOHh ,Sgrhla ms<sfh, lsÍfï § Ndú; l< yels h'

wxY= ud;% Lksc ,jK b;d l=vd m%udKj,ska wjYH jk ksid ish,a, u tl;= lr tla
idkaø f;d. ødjKhla idod .; hq;= h'  úgñka o ish¨ u j¾. tl;= lr tla idkaøf;d.
ødjKhla idod .; yels h'  fuu f;d. ødjK m%fhdackhg .kakd ;=re YS;lrKhl  (40C)

.nvd l< hq;= h'

fmdaIl udOH ms<sfh, lsÍfï §" ñY% lsÍu" kshñ; pH  w.hg ksjerÈ lsÍu" y d
cSjdkqyrKh b;d jeo.;a fõ'

m<uqj ilia lr .;a f;d. ødjKj,ska wjYH m%udKh uek f.k 500ml la wdi%e;
c,h wvx.= ,Sgrhl m%udKfha msßisÿ" úh<s ma,diaála Ndckhlg oeñh hq;= h' bka miq
by; j.=fõ mßÈ kshñ; m%udK c,hg tla lr Èh lr .; hq;= h' wjidkfha wdi%e; c,h
tla lrñka ødjKh 950ml  f;la jeä lr .; hq;= h' bka miq fuu ødjKfha pH  w.h
ksjerÈ lr .ekSu jeo.;a h' fndfyda Ydlj, Wmßu fmdaIl wjfYdaIKhla oelsh yelafla
4'8 - 6'0 jk pH  mrdihl § h'

Ydl úfYaIh wkqj udOHfha mej;sh hq;= pH   w.h fjkia fõ'  ^Wod ´lsâ i|yd pH

w.h 4'8 la o flfi,a i|yd   pH   w.h 5'7  la o  wd§ jYfhka& fmdaIl udOHfha pH   w.h
mglhg ys;lr uÜgulg mj;ajd .; hq;= h'  fï i|yd yhsfv%dlaf,daßla wï,h fyda
fmdgEishï yhsfv%dlaihsâ tl;= lsÍfuka udOHfha pH  w.h ksjerÈ lr .; yels h'  pH

w.hg jeäkï th ksjerÈ w.hg f.k taug HCl    o pH   w.h wvq kï ksjerÈ w.hg f.k
taug KOH  o Ndú; l< yels fõ'  fufia ilia lr .;a ødjKhg wdi%e; c,h tl;=
lrñka udOHh 1000ml la ilia lr .; yels fõ'

udOH >kSlrKh lsÍug fmdaIl udOH ,Sgrhla i|yd ta.d¾ 8g la tl;= lr ta.d¾ Èh
jk ;=re r;a lsÍu jeo.;a h'  kuq;a Èhr fmdaIl udOHhla i|yd ta.d¾ tl;=  fkdlrk
neúka r;a lsÍu wkHjYH fõ' wjidkfha § ilia lr .;a udOHh kshñ;  m%udKj,ska
frdamK n÷kaj,g fhdokq ,efí' ^Wod( frdamK k<j,g 10 ml la yd l=vd ùÿre fnda;,a
j,g 25ml ne.ska oukq ,efí'& wk;=rej mq̀Mka wenhlska fyda fjk;a jeiqï ldrlhlska iS,a
lr mSvk ;dmlhl wdOdrfhka ÔjdKqyrKh lsÍfuka miq isis,a ia:dkhl .nvd lr ;nd
frdamKh lrk wjia:dfõ § m%fhdackhg .; yels h'

ms<sfh, l< MS udOHh fj<|fmdf<ka l=vq  wdldrhg ñ, § .; yels h' tajd
kshñ; m%udKj,ska wdi%e; c,fha Èh lr ÔjdKqyrKh lsÍfuka b;d myiqfjka fmdaIl
udOH ms<sfh, lr .; yels h'
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� ÔjdKqyrKh

mgl frdamK lghq;= i|yd úIîcj,ska f;dr ÔjdKqyß; ;;a;ajhla mj;ajd .ekSu
wksjd¾h fõ' ta ksid mgl frdamKhg fhdod .kq ,nk fmdaIl udOHh we;=`M ish¨ øjH
yd WmlrK ÔjdKqyrKh lsÍu b;du;a jeo.;a fõ'  úfYaIfhka jdKsc ksIamdokfha § tla
frdamK øjH ldKavhla wdidokh jqjfyd;a bka b;d úYd, wd¾Ól ydkshla fuka u tu
Ydl úfYaIhg wod< uõ Ydl iïmQ¾Kfhka u úkdY ù hdu o isÿ fõ'  ta ksid widokj,ska
f;dr j" mglhlska Wmßu me< ixLHdjla ,nd .ekSug kï my; i|yka øjH yd WmlrK
ðjdKqyrKh jeo.;a fõ'

² Ndú; lrk mQ¾jlh (explant)

² WmlrK iy ùÿre NdKav
² fmdaIl udOHh
² wkjr; m%jdy l=àrh
² mgl frdamKd.drh
² mgl frdamKh isÿ lrk mqoa.,hdf.a oE;a
² mgl frdams; me< isgq jk mia udOHh

by; øjH yd WmlrK ÔjdKqyrKh i|yd m%Odk ÔjdKqyrK l%u folla wkq.ukh
l< yels h'

1' ridhksl ÔjdKqyrKh (chemical sterilization)

2' fN!;sl  ÔjdKqyrKh (physical  sterilization )

ridhksl ÔjdKqyrKh

Ydl mgl yd mgl frdamKh isÿ lrk  mqoa.,hdf.a oE;a msßisÿ lsÍug Wmfhda.S lr
.kshs' fï i|yd fhdod .kakd ridhksl øjH m%Odk ldKav folls'

i. úrxck l=vq - úoHd.drh ÔjdKqyrKhg fhdod .kS'
ii. úIîc kdYl iy we,afldfyd,a  ødjK - úoHd.drh ÔjdKqyrKhg fhdod

.kS'

wkjr; m%jdy l=àrh" mgl frdamKh isÿ lrk mqoa.,hdf.a oE;a  msßisÿ lsrSug fhdod
.kS' Wod#  ieõf,daka

j.=j 7' 8  # ÔjdKqyrKg Ndú; l< yels úIîc kdYl yd m%;sldr l< hq;= ld,h

  úrxck l=vq j¾. yd úIîc kdYl idkaøKh %    ld,h ^ñks;a;=&

 NaOCl  ^fidaähï yhsfmdlaf,darhsâ& 5-20 5 - 30

 CaOCl  ^le,aishï yhsfmdlaf,darhsâ& 0'5 - 10 5 - 30

 H
2
O

2 
  ^yhsv%cka fmfrdlaihsâ& 3 - 13 5 - 15

 C
2
H

5
OH  ^t;s,a we,afldfyd,a& 75- 95          ;;amr lsysmhla

fN!;sl ÔjdKqyrKh

fmdaIl udOHh" WmlrK" ùÿre NdKav yd m%:ufhkau me< isgq jk mia udOHh
ÔjdkqyrKhg fuu l%uh Wmfhda.S fõ' fN!;sl ÔjdKqyrKh wdldrh lsysmhlg isÿ l<
yels h'

i. f;;a ;dm ÔjdKqyrKh  (Wet air sterilization)

fuu l%uh frdamK udOHh ÔjdKqyrKhg fhdod .kS' ta i|yd mSvk W÷kla
(pressure cooker) fyda mSvk ;dmlhla (autoclave)  Ndú; lrhs'
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ii. úh<s ;dm ÔjdKqyrKh (Dry air sterilization)

mgl frdamK l%shdj,sfha § Ndú;hg .kakd veys w`vq" ie;alï msys jeks WmlrK
yd ùÿre n÷ka wdÈh 150 - 200 C0 jeks by< WIaK;ajhla we;s úÿ,s Wÿkl
ñks;a;=      30 - 60 la ;eîfuka ÔjdKqyrKhg ,la lrhs'

iii. fmrk u.ska ÔjdKqyrKh  (Filter sterilization)

;dmhg ixfõ§ ridhksl øjH Wod( fydafudak iy iuyr úgñka j¾. ̂ úgñka
C& mg,uh fmrk (Membrane filters) yryd heùu u.ska ÔjdKqyrKh lrhs'

fmdaIl udOH ÔjdKqyrKh

fï i|yd f;;a ;dm l%uh hgf;a mSvk ;dmlh (autoclave) Wmfhda.S lr .kq ,nhs'
ms<sfh, lr .;a fmdaIl udOH ødjKh kshñ; frdamK n÷kaj,g oud jdhqfrdaOkh lr"
mSvk ;dmlhg we;=,a lr ÔjdKqyrKh lrhs' mSvk ;dmlh ;=< mej;sh hq;= ;;a;ajh
fufia h'

WIaK;ajh - 1210C
mSvkh - 1'06 kg / cm2

ld,h - ñks;a;= 15-20

mSvk ;dmlh ;=< mSvkh jeä ùu ksid c,h jdIam ù we;s jk f;; ;dmh u.ska
øjH yd WmlrK ÔjdKqyrKh lsÍu isÿ fõ'

ùÿre NdKav yd wfkl=;a  WmlrK ÔjdKqyrKh

fuu WmlrK idudkH úÿ,s Wÿfka (electric oven) úh<s ;dm l%uh hgf;a ÔjdKqyrKh
l< yels h'  fuys § f,day WmlrK iïmQ¾Kfhka u o" ùÿre NdKavj, újD; jk ia:dk
o lvodisj,ska wdjrKh lr kQ,a j,ska .eg .id ÔjdKqyrKh lrhs'  úÿ,s Wÿfka mj;ajd
.; hq;= ;;a;aj fufia h'

WIaK;ajh - 1500C-1700C

ld,h - meh 1 - 11$2

wkjr; m%jdy l=àrh ÔjdKqyrKh

Ndú; lsÍug ñks;a;= 20 - 30 muK fmr ieõf,daka$fvfgda,aj,ska msßisÿ lr wk;=re
j 70%  we,afldfyd,aj,ska msßisÿ lrhs'  bka miq ñks 20 la wkjr; m%jdy l=àrh l%shd;aul
lr ;nd ÔjdKqyrKh ùfuka wk;=rej fu;=< mgl frdamKh isÿ lsÍu wdrïN lrhs' fuys
nkaika odylhla oe,aùfuka mgl frdamKh isÿ  lrk wjia:dfõ § tu ia:dkfha jdhj
mßirh ;jÿrg;a ÔjdKqyrKh lrhs'

frdamK øjH ÔjdKqyrKh

m%:ufhka lafIa;%fhka ,nd .;a Ydl mglfha wkjYH fldgia bj;a lr .,d hk
c,fhka fiaÈh hq;= h' wkjr; m%jdy l=áfha § m<uqj 70%  we,afldfyd,a ødjKhl
laIKsl j .s,ajd wk;=re j 5 - 20%   olajd idkaøKh we;s laf,daÍka ødjKhl .s,aùfuka
o mgl ÔjdKqyrKh lrhs' ødjKfha idkaøKh mgl j¾.h u; fjkia jk w;r ms<sfh,
lsÍug ÔjdKqyß; wdi%e; c,h Wmfhda.S lr .kS' fia§ï ldrl ìxÿ 2 - 3 la o tl;= l<
yels h' fuu ødjKfha Ydl fldgi .s,ajd ñks;a;= 15 - 20 la fid,jñka ÔjdKqyrKh l<
hq;= h' wk;=rej mglfha we;s ridhk øjH  bj;a jk f;la ÔjdKqyß; wdi%e; c,fhka
3 jrla muK mglh fiaÈh hq;= h' mglh mßyrKh lrk úg w;ska fkdw,a,d ta i|yd
veys w`vq wdOdr lr .ekSu WÑ; h'
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frdamK ldurh we;=`M ridhkd.drh ÔjdKqyrKh

i;shlg jrla fvfgda,a" ieõf,daka jeks úIîc kdYl Èhr fhdod ridhkd.drfha
ish¨ u ldurj, ìu fuka u ì;a;s o msßisÿ l< hq;= h'  udihlg jrla úrxck ldrl
fhdod ridhkd.drh msßisÿ lsÍu fhda.H fõ' wdidÈ; ;;a;ajhla we;s jQ úg i;s follg
jrla msßisÿ lsÍu u.ska mglj,g jk ydksh wju l< yels fõ'

mia udOH ÔjdKqyrKh

mgl frdamKfhka ilia lr .;a me< m%:ufhka mia ñY%Khl j.d lr me< .Dyhl
;nd /l n,d .; hq;= h' fï i|yd fldyq n;a u;=msg mia fuu ñY%Kh 1800C WIaK;ajh
iys; úÿ,s Wÿkl meh 2 - 3 la muK r;a lsÍfuka ÔjdKqyrKh l< yels fõ'

mgl frdamK wdldr
a) lsKl frdamKh
b) ffi, wjlafIam frdamKh
c) m%dla ma,diau frdamKh
d) uq,a frdamKh
f) wxl=r yd úNdcl mgl frdamKh
g) l,, frdamKh
h) mrd.Odks iy mrd. frdamKh
i) Ydl m;% fldgia frdamKh

lsKl frdamKh (Callus Culture)

lsKlhla hkq úfNaokh fkdjQ kshñ; yevhla ke;s ,sys,a j ne÷Kq ffi, f.dkqjls'
fuu ffi, uõ Ydl mglhlska wdrïN ù ffi, fn§fuka we;s fõ' lsKl idudkH
Ydlhla ;=jd, jQ  úg o we;s úh yels h' lsKl frdams;hla Ydlhl ´kEu fldgilska
wdrïN l< yels h' lsKlhla j¾Okh i|yd Ydl fldgfia iajNdjh" fmdaIl udOHfha
ixhq;sh" mgl frdamKh isÿ lrk wjia:dfõ § ,nd fok ;;aj wd§ lreKq n,mdhs'

lsKl ,nd .ekSug wjYH mgl frdamK fndfyda úg wdf,dalh f;dr ;ekl ;nhs'
fu u`.ska kej; kej; lsKl ksmoùu isÿ jk w;r
úfYaIKh ùu j<lS'

lsKl frdamKfha m%fhdack

² lsKl frdams;" wfkl=;a m¾fhaIK i|yd
iïmQ¾K Ydlh fjkqjg fhdod .; yels h'
iïmQ¾K Ydl Ndú; lsÍug jvd myiqfjka yd
ksjerÈ j m¾fhaIK wdrïN lsÍu yd ksÍlaIK
,nd .ekSu wdÈh l< yels h'

² Ydl ckkh lsÍu
² cdkuh jYfhka fjkialï iys; Ydl ckkh

lr .ekSu
² m%fhdackj;a oaú;Shsl mßjD;a;sl øjH ,nd

.ekSu

ffi, wjlafIam frdamKh

øj fmdaIl udOHhlg úfNaokh fkdjQ ,sys,a j ne÷Kq lsKl len,s tl;= lsÍfuka
ffi, wj,ïì; frdams; wdrïN l< yels h'  fï i|yd fla;= ma,dial= Ndú; l< yels h'
fuu frdams; ksrka;rfhka fi,ùu wjYH fõ'  ta i|yd ksr;=re j fid,jk WmlrKhla
(Shaker)  Ndú; l< yels h'  fuh fid,jk fõ.h frdams;h wkqj ;SrKh l< hq;=h' tfia

rEmh 7'49#rEmh 7'49#rEmh 7'49#rEmh 7'49#rEmh 7'49# lsKl frdamKfha

wjia:d
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fi,ùu ksid my; oelafjk wjYH;d bgq fõ'
i). fmdaIl taldldrS f,i jHdma; ùu
ii). frdamK udOHh jd;kh ùu
iii). úNdckh jk ffi, tlsfklska fjka ù fmdaIl udOHfhys wj,ïnkh ùu

fuhska ffi, tlsfklska fjka ùu jeo.;a fõ'

ffi, wjlafIam frdams;hl ;ks ffi, f,i wjlafIam ù ;sìh hq;= kuq;a tfia ,nd
.ekSu wmyiqh' idudkHfhka ffi, 6 lg jvd wvq ffi, f.dkq iqÿiq f,i ie,flhs'

ffi, wjlafIam frdams;j, m%fhdack

� Ydl wdY%s;  fkdfhla m¾fhaIK lghq;= i|yd iïmQ¾K Ydlh fjkqjg Ndú;
l< yels h'

� fkdfhla wdldrfha úlD;s we;slr  wjYH ,laIK iys; ffi, ,nd.; yels
h'

� Ydlj, ksmofjk wd¾Ól jYfhka jeo.;a jk oaú;Shsl mßjD;a;sl Ydlj,ska
,nd .ekSu fjkqjg ffi, wjlafIamj,ska jvd myiqfjka ,nd .; yels h'

tfuka u Ydl fjkqjg frdams; ffi, m%fhdachg .ekSfuka Ydl ixrlaIKhla o
isÿ fõ'

m%dlama,diau frdamKh

m%dlama,diauh hkq ffi, ì;a;sh bj;a l< úg b;sß jk ffi, ma,diauh iy
kHIaáh hs' fïjd b;d myiqfjka m;%fha wmsp¾u ffi,j,ska fyda øj ffi, frdamKhlska
fjka lr .; yels h' m%dl ama,diauh fjka lr .ekSu i|yd ffi, ì;a;sh Ô¾Kh l< hq;=
h' fuys § fmlaáfkaia hk tkaihsu fhdod .kS' ffi, ì;a;sh u.ska ffi, Y+k;djh
wdrlaId lrk neúka ffi, ì;a;sh bj;a l< úg ffi,h úkdY ù hhs'  fuh je<elaùug
ueksfgda,a kue;s ridhk øjH fhdohs'

tkaihsu fhdod m%dla ma,diau fjka lr .ekSfï l%uh

1' iqÿiq mgl fldgi y÷kd .ekSu - m;% lene,a,la" wka;¾ m¾j fldgila'
2' fuu mgl$Ydl fldgi u;= msg ÔjdKqyrKh lsÍu'
3' ðjdHqyß; wdi%e; c,fhka ;=ka jrla c,h udre lrñka fia§u'
4' WÉp¾uh iy wmsp¾uh ÔjdKqyß; msyshla Ndú;fhka bj;a lsÍu'
5' ksrdjrKh jQ m;% fyda l| fldgi l=vd len,sj,g lmd 13%  ueksfgda,a

ødjKhl meh 1 la muK ;eîu' fuúg ffi, úY+k ù ffi, ì;a;sfhka
;rula fjka fõ'

6' fufia mQ¾jl úY+k lrk ,o ffi, iys; mgl tkaihsu ñY%Khl meh 16 la
muK ;eîu'

m%dla ma,diau ixfhdackh u.ska Ydl ,nd .; yels h' ta i|yd úúO ixfhdacK ldrl
Ndú; lrhs' Ydl foll fyda úfYaI foll m%dla ma,diau ixfhdackh lsÍfuka jvd Wiia
,laIK ñY% lsÍu isÿ l< yels h' fufia jeä ÈhqKq l<  ,laIK iys; cdk ñY% jQ
ixfhdað; m%dla ma,diauhlska tu ñY% ,laIK iys; Ydl ckkh l< yels h' WodyrK f,i
wiajekak jeä Ydlhl m%dla ma,diau" frda. m%;sfrdaë Ydlhl m%dla ma,diau iu. ixfhdackh
l< úg frda. m%;sfrdaë nj iy jeä wiajekak hk ,laIK folg u wkqrEm cdk tu m%dla
ma,diaufha wvx.= fõ' fuu m%dla ma,diau wvx.= udOHfhka tkaihsu bj;a l< úg ffi,
ì;a;s kej; ckkh fõ'

uq,a frdamKh

uq,a frdamKh i|yd mQ¾jlh f,i fhdod .kafka uQ,d.%hhs'  uq,a fndfyda úg øj
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frdams;hla f,i mj;ajd .kq ,efí' øj fmdaIl udOHhg u;=msg ÔjdKqyrKh lrk ,o
l=vd uq,a len,s tla lr fid,jñka j¾Okh l< yels h'  fuhska uõ Ydlfha uq,aj,g iy
tlsfklg i¾j iu uq,a .yKhla ,nd .; yels h'

m%fhdack

� hï Ydlhl uq,a j, jHqyh iy l%shdldß;ajh yeoEÍu i|yd m%fhdackj;a fjhs'
iïmQ¾K Ydlj, uq,a moaO;shlg jvd b;d myiqfjka fujeks uq,a frdams;hlska
uq,aj, ,laIK yeoEßh yels h'

� uq,aj,ska ksmojk hï m%fhdackj;a oaú;Shsl mßjD;a;sl øjH ̂T!IO jeks ixfhda.&
ksiaidrKh lsÍu fujeks uq,a frdams;hlska isÿ l< yels h' fï ksid idudkH
Ydlj, uQ, moaO;s oaú;Shsl mßjD;a;sl øjH ,nd .ekSu i|yd úkdY lsÍu
je<fla'

wxl=r iy úNdcl mgl frdamKh

fuys § w.%ia: yd llaISh wxl=r frdamKh i|yd fhdod .kS' tajd Ydlfha m%Odk
úNdcl mgl fõ' tajd lD;%su frdamK udOHhl ÔjdKqyß; ;;a;aj hgf;a Ydl njg
j¾Okh lsÍu fufia ye¢ka fõ'

llaISh wxl=r yd w.%ia: wxl=r >k fmdaIl udOHj, frdamKh l< yels h' fïjdhska
iïmQ¾K Ydl ,nd .; yels h'  iqÿiq fmdaIl udOHhl wxl=r frdamKh lr j¾Okh jQ miq
Wm frdamKh isÿ l< hq;= h' fuu m%frdayj, iEu wxl=rhla u kej; Wm frdamKh lsÍfuka
Ydl úYd, ixLHdjla ,nd .; yels h' fuu wxl=r frdams; mj;ajd f.k hdfï § cdkuh
fjkia ùï wju f,i isÿ fõ'

jdis

² w.%ia: wxl=rfha ffi, fõ.fhka  úNdckh jk ksid thg jhsria wxY= we;=`M
ùug fmr fjka lr frdamKh lsÍfuka jhsria rys; Ydl ,nd .; yels ùu'

² cdkuh jYfhka i¾j iu" ksfrda.S Ydl úYd, m%udKhla ,nd .; yels ùu'

l,, frdamKh

fkdfïrE l,, Ydlfhka fjka lr f.k iqÿiq fmdaIl  udOHhl frdamKh l< yels
h'  túg iqÿiq ;;a;aj iemhqj fyd;a iïmQ¾K Ydlhla njg l,,h j¾Okh l< yels h'
iqma; ;;a;ajfha mj;sk l,, fyda iïmQ¾Kfhka fkdjevqkq mßK; fkdjq l,, Ydl
njg j¾Okh lr .ekSu l,, j.dj f,i y÷kajhs'

m%fhdack

² iuyr wjia:dj, § Ydl wNsckkfha § o ,efnk kj Ydlhkaf.a l,,
idudkH ;;a;aj hgf;a iïmQ¾Kfhka jeãu isÿ fkdfõ'  túg l,, j.dj
u.ska tjeks l,, iïmQ¾K Ydl njg m;a,lr .; yels h' fuh l,, /l
.ekSu  (embryo rescue) kï fõ'

² iuyr wjia:dj, § Ydl folla w;r ire uqyqula we;s jqj o fkdfhl=;a ldhsl"
ffcj" ridhksl yd cdkuh fya;= ksid l,, wjia:djg miq j¾Okh kj;S'
fuúg l,,h bj;a lrf.k frdamKh l< yels h'

² fufia l,, frdams; u.ska l,, ckkh" îc j¾Okh iy mrsK;sh .ek
wjfndaOhla ,nd .; yels h'

² iqma; îc m%frdayKh fkdjk wjia:dj,§ l,,h fjka lr f.k frdamKfhka
Ydl ,nd .; yels h'

mrd.OdkS yd mrd. frdamKh

fuys § mrd. fyda mrd. lKsld lD;%su fmdaIl udOHhl j.d lrhs' fï i|yd újD;
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fkdjQ mqIam (flower buds)  Ndú;d l< hq;=h' iqÿiq j¾Ol ;;a;ajfha mqIam u;=msg ÔjdKqyrKh
lr mrd.Odks fyda mrd. fjka lr .; yel sh' fïjd iqÿiq >k fyda øj fmdaIl udOHhl
frdamKh lsÍfuka tal .=K Ydl ,nd .; yels h'

m%fhdack

� Ydl wNsckk l%shdj,s i|yd tal .=K Ydl ,nd .; yels b;d id¾:l l%uhla
fõ'

� Ydl wNsckk jHdmD;sj, § iqÿiq ,laIK Ydlj,g ,nd §u i|yd fhdod
.efka'

� fuu frdamK udOHhg fld,aÑiSka jeks ridhk øjHhla tl;= lsÍfuka j¾Kfoay
ixLHdj fo.=K lr oaú .=K Ydl ,nd .; yels h' fuu oaú .=K Ydl iu hq.aul
Ydl fõ'  idudkH wdldrhg Ydl uqyqka lsÍfuka ,nd .ekSu wmyiq h'

Ydl m;% fldgia frdamKh

fuys § mQ¾j.h f,i fkdfïrE tfy;a È. yereKq ú.i u we;s wjêfha m;% f;dard
.kS'  b;d fïrE m;% o fkdfïrE w.%ia: wxl=rh wdikakfha we;s m;% o ckk l%shdj,sh isÿ
fkdlrhs' wêl f,i fïrE Ydlj, l%shdldß;ajh wvq iy fkdfïrE m;%j, wdydr iy
fydafudak ixfhdackh ckk l%shdj,shg m%udKj;a fkdùu thg fya;=jhs'

Ydl m;%j,ska iDcq wxl=r ckkh iy l,, ckkh o" jl%dldr wxl=r ckkh iy
l,, ckkh o isÿ úh yels h' iDcq l,, ckkfha § m;% lene,af,a lemqï odrj,ska iy
kdrá fldgfika wxl=r iy l,, ckkh úh yels h' jl%dldr ckkfha § lemqï odrj,ska
lsKl yg .kakd w;r lsKl jeã miqj l,, ckkh lrhs'

Ydl m;% frdamKh laIqø m%pdrKfha § b;d ckm%sh frdamK l%uhls' fuhg fya;=j
Ydlfhka bj;a lr .; hq;af;a jefvk m;%hla fyda m;% lsysmhla muKla ùuhs'  tfia u
tla m;%hlska mQ¾jl fndfyda .Kkla ,nd .; yels ùu o wfkl=;a mQ¾jlj,g jvd wvq
wdidok ixLHdjla m;% mQ¾jlj, ;sîu o wfkl=;a jdis fõ'

laIqø m%pdrKh

laIqø m%pdrKh mgl frdamKfha m%Odk u wx.hla fõ' oekg jeämqr u Ndú; jk
mgl frdamK ;dlaIK l%uh o fuhhs' thg fya;=j fuu ;dlaIKh u.ska laf,dak ksmoùfï
yelshdjhs' jdKsc j.djl § j.dfõ talSh iajNdjhla iy uõ Ydlhg iudk ÿys;DD Ydl
.ykhla ,nd .ekSu wruqKhs' ta ksid jdKsc j.djla i|yd w;HjYH laf,dak b;d úYd,
ixLHdjla flá ld,hl § ksmoúh yels tlu ;dlaIKh laIqø m%pdrKhhs'

laIqø m%pdrKh wjê 5 lska iukaú; h'
1' uõ Ydlh f;dard .ekSu iy kv;a;=j
2' mQ¾jl ixia:dmkh
3' .=Kk wjêh
4' uq,a weoao ùu
5' me< ndysr mßirhg mqyqKq lsÍu

uõ Ydlh f;dard .ekSu iy kv;a;=j

fuys wruqK mgl frdamKhg wjYH mQ¾jlh ,nd .ekSu i|yd ksfrda.S uõ Ydl
f;dard .ekSu iy kv;a;== lsÍuhs'  uõ Ydlh f;dard .ekSfï § b;d jeo.;a jkafka b,a¨u
jeä m%fNaohla f;dard .ekSuhs'  bka miq uõ Ydlfha m%fNaohg wdfõKsl ,laIK ;sfí oehs
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mÍlaId lr ne,sh hq;= fõ'

uõ Ydl kv;a;= lsÍfï § ie,lsh hq;= lreKq

� ¥ú,s rys; ia:dkhl jevqKq Ydlhla ùu ^fndfyda wjia:dj, uõ Ydl f,i
f;dard .ekSu i|yd Ydl wdjß; ia:dkhl j.d lrhs'&

� ukdj jevqKq lDñ ydks yd frda.j,ska f;dr ksfrda.S Ydlhla ùu'

� ldIaÁh Ydlhla kï lmamdÿ lsÍu

� kshñ; fkdjk mßÈ kv;a;= lsÍu

mQ¾jl     (explant)  ixia:dmkh

mQ¾jl j¾. mgl frdamKh i|yd ́ kE u  iÔù mglhla Ndú; l< yels h' úNdcl
mgl" wxl=r" l,," m;% len,s" mrd." mrd.Odks ffi, fyda m%dla ma,diauh jeks l=uk fyda
Ydl fldgila fï i|yd fhdod .; yels h'  Ydlfhka mQ¾jlhka ,nd .ekSfï § Ydlh
j¾Ol wjêfha ;sìh hq;= h' ^m%ckl wjêfha we;s Ydlj,ska mQ¾jl ,nd .ekSu WÑ;
fkdfõ'&

mglh ,nd .ekSfï § WoEik fyda ijia ld,fha mglh ,nd .ekSfuka uõ Ydlhg
fuk au mQ¾jlhg o isÿjk mSvdj wju fõ'  tfia u mQ¾jlh ,nd .;a ú.i c, n÷klg
oeófuka úh<Su je<fla'

mQ¾jl  lafIa;%fha jevqKq Ydlhlska ,nd .kafka kï uõ Ydlhg mQ¾j m%;sldr l<
hq;=h'  mQ¾jlh ,nd .ekSug fmr Èk iji È,Sr kdYl iy m%;sÔjl biSu isÿ l< yels h'
mQ¾jl úoHd.drhg /f.k taug fmr wkjYH fldgia lmd bj;a l< hq; =h'  WodyrK
f,i wxl=r wjYH kï tu wxl=r iys; 10-20cm la muK jQ w;= fldgila fjka lr .kS'
bka miq fufia fjka lr .;a w;af;a m;% yd wkjYH l| fldgia lmd oud wxl=r ,nd
.kakd fldgia úoHd.rhg /f.k wd hq;= h'  úoHd.drfha § fïjd ;j;a l=vdjg lmkq
,nhs' fndfyda úg wxl=rhla kï wxl=rh ueÈ jk fia fome;af;ka 1cm l muK l|
fldgila b;sß lr" b;sß fldgia lmd oukq ,efí'  fufia f.fkk ,o mQ¾jl u;=msg
ÔjdKqyrKh lr .; hq;= h'  ta u.ska Ydl fldgi u;=msg isák laIqø Ôùka bj;a lsÍu isÿ
lrhs' u;=msg ÔjdkqyrKfha § Ydl fldgi"

î& c,fhka fia§u
îi& 70%  uOHidrfhkaa fia§u
îii& ridhksl øjHhlska fia§u mshjr wkqms<sfj,ska isÿ l< yels h'

ridhk øjH f,i fidaähï yhsfmdlaf,darhsÜ" le,aishï yhsfmdlaf,darhsÜ" fn%daóka
Èhr jeks oE Ndú; l< yels h' fuys § l< hq;af;a ridhksl øjHfha iqÿiq idkaøKfhka
hqla; ødjKhl Ydl fldgia wjYH ld, iSudjla fid,jñka nyd ;eîuhs' ridhksl
ixfhda.fha idkaøKh fuka u Ydl fldgi tys nyd ;nk ld, iSudj o tla tla Ydl
mglh wkqj ;SrKh l< hq;= h'

bka miq ÔjdKqyrKh i|yd Ndú; l< ridhksl ixfhda.h fidaod bj;a l< hq;= h'
fï i|yd ðjdKqyß; wdi%e; c,h Ndú; l< yels h' mgl fldgi tys nyd úkdä
lsysmhla fid,jñka fiaÈh hq;= h'

bka miq Ydl fldgi fmdaIl udOHhg we;=,a lsÍug iqÿiq ;;a;ajhl mj;S' l,ska
ilia lrk ,o ÔjdKqyrKh l< fmdaIl udOH iys; n÷ka ;=<g wkjr; m%jdy l=áh ;=<
§ mQ¾jlh we;=,a lrhs'  mQ¾jl ixia:dmkh lr Èk 1-2 l § mÍlaId lr ne,sh hq;= h'  fï
wjia:dfõ § ÔjdKqyrKh id¾:l ke;s kï laIqø Ôùka jeãug mgka .kS'  uq,ska u
mQ¾jlh wjg udOHfha fuu jeãu olakg ,efí' bka miq mQ¾jlh u;o jeãu olakg
,efí'  tjeks widÈ; tajd bj;a l< hq;= h'  wdidok rys; frdamK wjYH ;;a;aj ,nd §
frdamK ldurh ;=< ;nhs'  fndfyda úg osk 6 - 8 la muK .; jk úg ckkh wdrïN ù
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we;' bka miq kj wxl=r ìys ùug mgka .kS'

.=Kk wjêh

fuys § È.ska È.g wxl=r .=Kkh ùug i,iajhs'  tys § mQ¾jlfha wxl=r fjka lr uq,a
frdamK udOHfha ixhq;shu we;s frdamK udOH iys; n÷kaj,g oukq ,efí' fuh Wm
frdamKh f,i y÷kajhs'  fuys §  udOHfha ihsfgdlhskska jeämqr wvx.= úh hq;= h' fuys
§ udOHh ;=< o fmr f,ig u frdams; j¾Okh jkq we;'  fuúg o mglh frdamKh l<
uq,a wjia:dfõ § fuka Ndú; lrk ish¨ WmlrK yd fmdaIl udOH ÔjdKqyrKh ùu
w;HjYH fõ'

iqÿiq wjia:dfõ § WmfrdamKh isÿ fkdjqfKa kï udOHfha we;s fmdaIl fydafudak
iy c,h wdÈh ys`. ùfuka Ydl wxl=r ÿ¾j, ;;ajhlg m;aúh yels h' fï ksid wxl=r
ksfrda.S j ;eîug WmfrdamKh l< hq;= h'  tfia u fndfyda ld,hla È.ska È.g u
WmfrdamKh isÿ lsÍfuka úlD;s we;súh yelsh'

.=Kk wjêfha § o widok we;s ùug bv we;s neúka mÍlaIdldÍ úh hq;= h' tfia u
frdamK ldurfha kshñ; ;;a;aj m%Yia; whqßka ,nd §u o isÿ l< hq;= h'

Wod( ,nd fok wdf,dal m%udKfha wvq ùula jqjfyd;a j¾Okh ukao.dó jk w;r wxl=r
È.ska jeä fõ'  fufia iqÿiq WmfrdamK m%udKh fkdblaujd .=Kkh lr .;a miq tu wxl=r
uq,a weoao ùfï wjêhg Ndckh lrhs'

uq,a weoao ùu

.=Kk wjêfha we;s me< uq,a weoao ùu i|yd ihsfgdlhskska rys; udOHhl frdamKh
lrhs'  iuyr wjia:dj, uq,a weoao ùu i|yd udOHhg Tlaiska fhdokq ,efí' ^Wo( NAA,

IBA) tys § id¾:l uq,a j¾Okhla ,nd foa' fndfyda úg il%sh w`.=re o 0'2%  m%udKhla
udOHhg tl;= flf¾'  uq,a weÿKq wxl=r oeka me<hla f,i ndysr mßirhg mqyqKq l< yels
h' fï wjia:dfõ wxl=r È.ska jeä fõ' m;% o m<,a ù idudkH Ydlhl iajrEmh ,nd foa'

ndysr mßirhg mqyqKq lsÍu

uq,a weÿKq wxl=r lafIa;%fha ixia:dmkhg fmr tu mßirhg mqyqKq l< hq;= h'
fufia l< hq;af;a me< frdamKhla f,i kd,ia:j mj;sk mßir ;;a;ajh ndysr mßir
;;a;ajj,g jvd yd;amiska u fjkia neúks'

j.=j 7'9 # kd,ia: yd ndysr mßir w;r fjkialï

kd,ia: mßirh  ndysr mßirh
  1'  wd¾ø;dj 100% 75%

  2'  wdf,dalh 1000 lux 54000 lux

  3'  m%NdixYaf,aIKh wju Wmßu
  4'  wmsp¾ufha bá ia;rh   b;du;a ;=kS            >k

by; ;;a;aj i,ld neÆ úg kd,ia: mßirfha isg ndysr mßirhg me< mqyqKq l<
hq;af;a b;d fiñks' fï i|yd fndfyda wdldrfha  l%u iy úê fhdod .kS'

frdams; me< ndysr mßirhg wkqj¾;kh ùug kï tajd ksfrda.S j ;sìh hq;= h' mgl
frdams; me<j, nyq, j olakg ,efnk ùÿreuh iajNdjh we;s jqj fyd;a ndysr mßirfha
§ me< ñh hhs'  me< mßirfha id¾:l j jefvkafka tajdfha uq,a jeã ;snqKq úg h'

uq,ska u me< Ndckj,ska bj;g f.k u| WKqiqï c,fhka (450C) me<j, uq,aj,
we,S we;s t.d¾ bj;a jk ;=re fidaod .;  hq;= h'  bka miq  ñh f.dia we;s fldgia bj;a
lr ixia:dksl È,Sr kdYlhl  nyd  úkdä 5 la muK ;nd ÔjdKqyrK lr .;a n÷ka udOH
fyda je,s  iys;  n÷ka  udOHhl  isgq úh hq;= h' fuys § me< b;d <`.ska isgq úh hq;= h'
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isgq jQ jyd u fmd,s;Ska ljrhlska jid
100%  wd¾ø;dj iy 50%  fijK ,nd
Èh hq;=hs' fï i|yd l=vd iQ¾h m%pdrl
Ndú; l< yels h'  fuu 100%  wd¾ø;dj
yd ysre t<sh i;shl § wvq l< hq;= h'

bka miq l%u l%ufhka fuh
idudkH mßirfha wd¾ø;dj iy ysre
t<sh f;la wvq l< hq;= h' fï i|yd
i;s 4 - 8 la muK fõ'

laIqø m%pdrKfha jdis

1' flá l,l § me< rdYshla
,nd .; yels ùu

2' jhsriaj,ska f;drjQ me< ,nd .ekSfï yelshdj laIqø m%pdrKh i|yd fndfyda
úg Ndú; lrkafka wxl=rhhs'  Ydlhl w.%ia: wxl=rh iy uq,a u m;% uQ,dlD;s
ikd, moaO;shg iïnkaO ù ke;s ksid jhsria wxY= tu fldgiaj,g me;sfrkafka
ke;'  tu Ydl fldgia ^úNdcl mgl& ñ'ó' 0'5 muK m%udKfhka fhdod .;a
úg jhsria rys; me< ksmojd .; yels h'  tajd m%fõYfuka bj;a lr u;=msg
ÔjdKqyrKfhka miq iqÿiq ;;a;aj hgf;a iqÿiq udOHhl frdamKh lsÍfuka
jhsria rys; Ydl ckkh l< yels h'

3' uõ Ydlhg iudk me< rdYshla ,nd .; yels ùu

mgl frdamKfha jdis

1' tla mQ¾jlhlska ksfrda.S" taldldr me< úYd, ixLHdjla blaukska ,nd .ekSug
ye;s ùu

2' jir  mqrdu me< ksYamdokh l< yels ùu
3' wju bv m%udKhlska jeä me< ixLHdjla ,nd .; yels ùu
4' frda. j,ska f;dr Ydl ,nd .; yels ùu
5' úúO wys;lr ;;ajj,g Tfrd;a;= fok Ydl j¾Okfha § tu l%shdjka úoHd.dr

;;aj hgf;a l< yels ùu
6' cdk iïm;a ixrlaIKh l< yels ùu

mgl frdamKfha wjdis

1' frdams; È.ska È.g u mj;ajd f.k hdug iy ;dlaIK l%u Ys,am yd úfYaIs;
WmlrKj,g wêl uqo,la jeä ùu

2' laIqøÔù widok ksid me< ksIamdokhg ydks isÿ ùfï m%jK;dj jeä ksid
ridhkd.drh wjg ukd ikSmdrlaIl ;;ajhla mj;ajd .; hq;= ùu

3' Ys,amSh ksmqK;ajhla wjYH ùu
4' mgl frdamKfhka ,nd .kakd me< b;d l=vd iy ishqï ksid tajd mßyrKh

wmyiq ùu
5' È.ska È.g u WmfrdamK l< fyd;a úlD;s we;s ùu  isÿ úh yels ùu

rEmh 7'50# laIqø m%pdrKfha wjia:d

îc
m%frdayKh

mQ¾jlh

.=Kkh

uq,a weoASu

ndysr mrsirhg yqre lsrSu

frdams;
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8'0  Ydl wNsckkh

8'1 cdk u.ska Ôùkaf.a ,laIK iïfm%aIKh

m%udKd;aul yd .=Kd;aul nfjka by< wiajkq ,nd .ekSu lDIs l¾udka;fha wNsm%dh

hs'  tneúka fnda. wiajkqq i|yd n,mdk úúO idOl ms<sn| j wmf.a wjOdkh fhduq l<

hq;= j we;'  ́ kE u Ôúfhl=f.a ,laIK md,kh jk m%Odk idOl folls' tkï wdfõKsh

yd mßirhhs' wdfõKsh hkq mrmqfrka mrmqrg ,laIK Wreu ùuhs' tu ,laIK ndysr mßir

idOl u.ska hï m%udKhlg md,kh fõ'

Ôùka i;= ,laIK mrmqfrka mrmqrg ysñ ùu ms<sn|j wOHhkh m%fõKs úoHdj f,i

ye¢kafõ'  m%fõKs úoHd úIhh yodrk úg Ôù mjq,aj, foudmshka ^ud;D Ydl& cklhka

kñka o" orejka ^ÿys;D Ydl& cks;hka kñka o" cklhkaf.ka cks;hkag .uka lrk

,laIK wdfõKsl ,laIK fjkqfjka o y÷kajkq ,efí' wdfõKsl ,laIK cklhkaf.ka

cks;hkag .uka lsÍu wdfõKsh hkqfjka ye¢kafõ'  m%fõKs úoHdfõ l,ams; uq,ska u

fidhd .;af;a fukav,a ksid;a" tajdfha i;H;dj ;yjqre ù we;s ksid;a" oeka ta l,ams;

fukav,af.a kshu hkqfjka y÷kajkq ,efí'

fukav,af.a mÍlaIK

mÍlaIK i|yd Ydl f;dard .ekSfï § wkfmalaIs; m%;sM, ,eî mÍlaIK wjq,a ùu

je<elAùu flfrys fukav,af.a wjOdkh ;Èka fhduq úh' fï wkqj mÍlaIK i|yd f;dard

.kakd Ydlj, my; oelafjk .=Kdx. ;sìh hq;= hehs Tyq ks.ukh lf<a h'

1' mÍlaIK i|yd .kakd Ydl fouqyqka Ydl f,i ,nd .; yels ùu'  tkï

kquqyqka Ydl iajixfiaapkh l< úg mrïmrdfjka mrïmrdjg f;dard .;a

,laIKh fkdfjkia j mej;sh hq;= h'

2' myiqfjka fjka lr y÷kd .; yels m%;súreoaO ,laIK hq.< ;sîu

Wod( ly meye;s îc yd fld< meye;s îc

3' f;dard .;a ,laIK iys; Ydl uqyqka l< úg ire cks;hka we;s  lsÍu' tkï

uqyqka lsÍfuka ,efnk cks;hkaf.a ire ckaudKq we;s ù B<`. mrïmrdj we;s

úh hq;= h'

4' iajNdjfhka u iajixfiapkh ùu yd wjYH jQ úg mrixfiapkh isÿ l< yels

ùu

5' myiqfjka j.d l< yels ùu yd j¾Ok ld,h flá ùu

fulS .=Kdx. f.j;= uE (Pisum sativum) j, we;s ksid mÍlaIK i|yd fukav,a tu

Ydl úfYaIh f;dard .kakd ,§'  Tyq m%;súreoaO ,laIK hq.< .Kkdjla mÍlaIKhg

Ndckh lr we;;a m<uq j i,ld ne¨fõ tla jrlg tla ,laIK hq.<la ne.sks' fuys § wms

Tyq l< mÍlaIKj, m%;sM, weiqßka tlS m%;súreoaO hq.<la .ek i,ld n,uq'

fukav,af.a m<uqjk mÍlaIKh i|yd uQ,sl jQ ksÍlaIK

fukav,a úiska by; ,laIKj,ska hq;a f.j;= uE m%fNao mrïmrd .Kkla iaj

mrd.kh ùug bv yer bka ,efnk ÿys;D Ydlj,  ,laIK mÍlaId lrñka tu ,laIK uõ

Ydlfha ,lAIKhg u iudk nj m%;HlaI lr .kakd ,§'
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fï whqßka hï m%fNaohl Ydl w;r iajmrd.kh u.ska wkqhd; mrïmrd lSmhla ;=<

tl u ,laIKhla fmkajhs'  tu m%fNaoh tlS ,laIK i|yd i;HdNsckl$kquqyqka (true

breeding) f,i y÷kajk ,È'  fufia È.ska È.g u uõ Ydlfha ,laIKh u fmkakqï lrk

mrmqrla kquqyqka fm<la f,i y÷kajkq ,efí'  fukav,a ;u mÍlaIK i|yd fujeks

kquqyqqka fm<j,a fhdod .;af;a h'

fukav,af.a m<uq mÍlaIKh

fuys § fukav,a tlsfklg m%;ssúreoaO ,laIKhlska hq;a kquqqyqka fm<j,a weiqfrka

mÍlaIK meje;aù h'

Wod (  1' Wi Ydl yd ñá Ydl

 2' rjqï îc we;s Ydl yd /<s iys; îc we;s Ydl

      kquqyqka fm<   kquqyqka fm<

       Wi Ydl ñá Ydl

tlsfklg mrmrd.kh

lsÍu ̂ fouqyqka lsÍu&

bka ,efnk îc isgqùu

m<uq ore mrïmrdj

ish¨ u Ydl Wi Ydl fõ'

iaj mrd.kh isÿ ùug bv §u

tu îc u.ska fojk mrïmrdj ,nd .ekSu

     Wi Ydl 787        ñá Ydl 277

Wi ( ñá wkqmd;h 3 ( 1

f.j;= uE m%fNaoj, we;s wfkl=;a ,laIK i|yd o fujeks u mÍlaIK lrk ,ÿj

fï yd iudk m%;sM, ,eî we;'

fukav,af.a m<uqjk mÍlaIKfhka ,nd .;a ks.uk

miqj fukav,a úiska" by; ,enqKq m%;sM, wOHhkh lrk ,§'  ta wkqj fï foudmsh

Ydlj, hï ,laIKhla md,kh lrk lsishï idOl (factors)  wvx.= nj;a tajd mrïmrdfjka

mrïmrdjg .uka lrk nj;a meyeÈ,s lrk ,§' tfia u tu idOlhg tlsfklg fjkia

wdldr follg m%ldY úh yels nj o Tyq meyeÈ,s lf<a h'

iaj mrd.kfhka ,enqKq îc isgqùu

iaj mrd.kfhka

,enqKq îc isgqùu
iaj mrd.kfhka

,enqKq îc isgqùu

rjqï îc iys; m<uq mrmqf¾

uõ Ydlh Ydl ish,af,a u

rjqï îc muKla we;'

Ydl ish,a, u fojk mrïmrdfõ

rjqï îc Ydl ish,af,a u

iys;h rjqï îc we;
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by; Ydlj, m%fõKs .; ùu ie,l+ úg"

wo wm i;= j we;s m%fõKs úoHd by< oekqu wkqj tod idOlh f,i fukav,a úiska

ye¢ka jQ foa wo cdkh (gene) f,i y÷kajhs'

wmf.a kQ;k m%fõKs úoHd oekqu wkqj cdk msysgkafka kHIaáfha j¾K foay ;=< nj

wms oksuq' ujf.ka iy mshdf.ka ,enqKq iucd; j¾K foayj, ndyq" fldgiaj,g fnÈh

yels h' tla fldgilska tla cdkhla ksfhdackh fõ'

hï ,laIKhla md,kh lrk cdkhla tla iucd; j¾K

foayhl msysgk úg Bg wkqrEm j wfkla iucd; j¾K foayfha

o cdkhla msysghs'   th we,S,sl cdkh fõ'

fï wkqj T = Wi nj kï"

t =       ñá nj md,kh lrhs'

T yd  t hkq we,S,sl cdk fõ'

iucd; j¾K foay tlsfklg iïmQ¾Kfhka iudk fkdfõ'  rEmsh j muKla iudk

fõ'  fï wkqj ́ kEu 2n Ôúfhl=f.a we,S,sl cdk hq.,hla tlu ,laIKhla md,kh lsÍu

i|yd mj;S' tu cdk fol iudk (TT),  (tt) fyda fjkia (Tt) úh yels h' tla we,S,sl

cdklhla ujf.ka o wfkl mshdf.ka o ,enqKq tajd fõ'

ms<s.;a ixfla; u.ska taldx. uqyqula meyeÈ,s lsÍu

fuys § lsishï idOlhla ^cdkhla& i|yd bx.%Sis wl=rla Ndú; lrkq ,efí' m%uqL

idOlh i|yd lemsg,a wl=r o ks,Sk idOlh i|yd tys u issïm,a wl=r o Ndú; lrhs'

Wod ( Wi kquqyqka fmf<ys we;s idOl hq.< TT   fõ'

      ñá kquqqyqka fmf<ys we;s idOl hq.<  tt    fõ'

T  t

Ydlfha m%udKh md,kh lrkqfha tlu idOlhlska nj

meyeos,s lrk ,oS'

Wi nj

ñá nj

idOlh 1
(factor 1
gene 1)

m<uq wdl
drh

fojk wdldrh

Wi nj

ñá nj

we,S, folls'

idOlh 2
(factor 2
gene 2)

m<uq wdl
drh

fojk wdldrh

Wi nj

ñá nj

we,S, folls'

i;HdNsckl

fouõmshka ̂ 2n)

ckaudKq

^tla ckaudKqjlg

tla cdkhla muKla

.uka lrhs'&

F
1
 mrïmrdj

T  T

Tt     Tt          Tt              Tt
Wi    Wi        Wi             Wi

T t tT

t   t
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F
1
 yd F

1 
 Ydl w;r lrk ,o uqyqu ̂F

1
  Ydl w;r iajmrd.kh lsrSu& my; mßÈ meyeÈ,s

l< yelsh'

                        T t                      Tt               F
1
  foudmshka

                            T            t                     T          t F
1
  ckaudKq

       TT           Tt                  Tt          tt F
2
  mrïmrdj

     Wi      Wi           Wi     ñá

           3                       1

fï ish¨ ,laIK ms<sn|j i,ld n,k úg meyeÈ,s l< yelafla oaú .=K foudmsh

Ydlj, hï ,laIKhla md,kh lsÍug wod< idOl ^we,S,sl cdk& mj;sk nj;a tajd

tlsfklska fjka ù ckaudKqj,g meñfKk nj;a h'

F
1
  mrïmrdfõ § ^úIufhda.S wjia:dfõ §& biau;= ù fmfkk we,S,h m%uqL

we,S,h f,i;a" hgm;a jk we,S,h ks,Sk we,S,h f,i;a oelaúh yelsh'

fukav,a úiska isÿ lrk ,o mÍlaIK wdY%s; j ,enqKq ks.ukj,g wkqj Tyq kshuhla

f.dv ke.=fõ h'  th my; mßÈ w¾: oelaúh yels h'

fukav,af.a m<uq kshuh ^úhqla; ùu ms<sn| kshuh&

Ôùkaf.a ,laIK ;SrKh jkafka hï wxY=uh idOl úfYaIhlsks' fuu wxY=uh idOl

ckl mrïmrdfõ isg cks; mrïmrdjg .uka lrkafka ckaudKq u.sks' cks;hka ;=< §

ujqmshkaf.ka ,enqKq wxY=uh idOl ñY% jkafka ke;'

Ôùkaf.a ckaudKq iE§fï § wxY=uh idOl folla úhqla; ù ^fjka ù& fjka fjka

ckaudKqj,g .uka lrhs'

rEmdkq o¾Yh iy m%fõKs o¾Yh ^cdk o¾Yh&

lsishï Ôúfhl=f.a hï cdk ieliqula u.ska msg;g m%ldY jkakd jQ ,laIKhla

rEmdkq o¾Yh fõ' rEmdkq o¾Yhla we;s  lsÍug  fya;= jk cdk ieliqï tllg jvd ;sìh

yels h'

TT    -    Wi ,laIKh Tt     -    Wi ,laIKh

TT  yd Tt  wjia:d ie,l+ úg we,s,Sl cdk ieliqu fjkia kuq;a rEmdkq o¾Yh tluh

ta wkqj lsishï ,laIKhla ,nd §u i|yd we,S,sl cdk msysgd we;s wdldrh "m%fõKs o¾Yh"

f,i ye¢kafõ'

iu fhda.S yd úIu fhda.S nj

by; mÍlaIKj, uq,a foudmshkaf.a we,S,sl cdk iudk úh'  tkï TT fyda tt úh'

fuu ;;a;ajh iufhda.S f,i ye¢ka fõ'

F
1 
 mrïmrdfõ Ydlj, we,S,sl cdk tlsfklska fjkia h' tajd j¾K foay ;=<

msysgk m:h iudk kuq;a cdkfha l%shdldÍ iajNdjh fjkia h'  tjeks cdk ieliqula

úIu fhda.S f,i y÷kajhs' ^Wod( Tt)

m%uqL we,S, yd ks,Sk we,S,

iucd; j¾K foayj, tlu m:fha mj;sk we,S,sl cdkhlg wfkla we,S,sl cdkfha

l%shdj hgf;a l< yels kï tu cdkh m%uqL cdkh f,i ye¢kafõ'

Wod ( Tt   wjia:dfõ §   T cdkh m%uqL fõ'
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tfia u m%uqL we,S,fha l%shdj ksid hgm;a jk cdkh ks,Sk cdkh fõ'

TT - m%uqL iufhda.S

Tt - m%uqL úIu fhda.S

tt - ks,Sk iufhda.S

taldx. uqyqu

lsishï tla ,laIKhla muKla m%fõKs .; jk wdldrh fidhd ne,Su i|yd lrkq

,nk uqyquls'

oaúwx. uqyqu

,laIK lsysmhla m%fõKs.; jk wdldrh fidhd ne,Su i|yd lrkq ,nk uqyquls'

fukav,af.a fojk mÍlaIKh

fuys§ fukav,a úiska f.j;= uE Ydlj, ,laIK 2 la m%fõKs.; jk wdldrh

ms<sn|j i,ld n,k ,§'

WodyrK( 1' Ydlfha Wi - Wi nj iy l=re nj

2' lrf,a j¾Kh - fld< meye;s lr,a iy ly meye;s lr,a

fuys § Ydlfha Wi nj ñá njg;a" fld< meye;s lr,a ly meye;s lr,aj,g;a m%uqL

nj i,lk ,§'

1' rjqï yd ly mdg îc we;s f.j;= uE m%fNao

2' /<s iys; - fld< mdg îc we;s f.j;= uE m%fNao

                    Wi$fld< lr,a iys;     óá ly lr,a iys;

                    kqquqyqka fm<     kquqyqka fm<

fouqyqka lsÍu

m<uq mrïmrdj

ish¨ u Ydlj,

Wi iy fld< meye;s lr,a

iajmrd.khg bv §u

bka ,efnk îc isgq ùu

fojk mrïmrdj

Wi" fld< Wi" ly lr,a ñá fld< ñá" ly lr,a

meye;s lr,a    iys; Ydl  lr,a iys;             iys; Ydl

iys; Ydl Ydl

315 108 101          32

fuys § Ydlj, Wi yd lr,aj, j¾Kh hk ,laIK fol fjk fjk u ie,l+ úg

m%uqL ,laIKhg ks,Sk ,laIK 3(1 l wkqmd;hlska úhqla; ù we;s nj fmfka'
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oeka Ydlj, Wi yd lr,aj, j¾Kh tlg ie,l+ úg F
2 
mrïmrdfõ îc 556 la w;r

we;s Ydlj, iajNdjh yd ixLHd i,ld n,uq'

Ydlj, iajNdjh         ixLHdj     m%;sY;h     wkqmd;h

Wi - fld< 315 56'66 9

Wi - ly 108 19'42 3

ñá - fld< 101 18'16 3

ñá - ly  32 5'76 1

cdk i|yd ixLHd; Ndú; l< úg"

TTGG x ttgg P
1

            TG   tg P
1 
 ckaudKq

         TgGg F
1  
 100%  fld< meye;s lr,a iys; Wi Ydl

miqj fukav,a úiska  F
1 
 Ydl folla w;r uqyqula isÿ lrk ,§'  túg Tyqg

tlsfklg fjkia rEmdkqo¾Y iys; Ydl ,enqKs' rEmdkqo¾Y w;r wkqmd;h 9 ( 3 ( 3 ( 1 la

úh'

Tt   Gg x Tt   Gg    F
1       

foudmshka

TG     Tg      tG      tg        //       Tg      Tg      tG      tg F
1  
ckaudKq

ckaudKq ixfhdackh my; mßÈ isÿ fõ'

  TG  Tg tG tg

       TG TTGG TTGg TtGG TtGg

     Tg TTGg TTgg TtGg Ttgg

       tG TtGG TtGg ttGG ttGg

    tg TtGg Ttgg ttGg ttgg

Wi fld<

meye;s lr,a iys; Ydl Wi$ly ( ñá$fld< ( ñá$ly

9 (      3 ( 3 ( 1

fujeks wkqmd; ,efnkqfha  F
1   

Ydl ckaudKq iE§fï § hï ,laIKhla md,kh

lsÍug wod< we,S,sl cdkhla iajdëk j fjk;a ́ kE u ,laIKhla md,kh lrk cdkhla

iu. ckaudKqj, tl;= ùu isÿ fõ kï muKs'
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F
1 
  Ydlj,ska ckaudKq iE§fï § ,laIK fol i|yd jQ m%uqL we,S, fol TG  tla j

o ks,Sk we,S, fol (tg) tlaj o .uka lrkafkakï ,eìh yelafla ckaudKq wdldr folla

muKla jk w;r by; m%;sM,h fkd,efí'

tkï wjidk jYfhka ks.ukh l< yelafla tlsfklg fjkia ,laIK md,kh

lrk cdk" ckaudKqj,g .uka lsÍfï § ^ixrpkh ùfï §& tlsfklg iajdëk j l%shd

lrk njhs'

fukav,af.a fojk kshuh ̂ iajdëk ixrpk kshuh&

ckaudKq iE§fï § Ôùkaf.a hï ,laIKhlg n,mdk idOl hq.f<ka ´kEu tlla

ckaudKqjlg we;=<;a úh yels w;r PkaudKq folla ixfiapkh ùfï § fjk;a idOl

hq.<hl ´kE u idOlhla iu. ksoyfia tl;= fõ'

j¾I 1866 § fukav,a úiska fuu mÍlaIK ms<sn| jd¾;dj m< lrk ,§' kuq;a  th

fiiq úoHd{hskaf.a ie,ls,a,g ,la jQfha j¾I 1900 §h' m%fõKs úoHdfõ mshd f,i f.!rj

kdufhka msÿï ,enqj o tu f.!rjh ,eîug ;rï Tyq jdikdjka; fkdù h' ta jk úg

Tyq fuf,dúka iuq f.k ;snqKs'

cdkj, msysàu

ixúOdkh jQ kHIaáhla iys; ̂ iqkHIaál& Ôùkaf.a ffi,j, kHIaáfhys j¾K foay

(chromosome) kï jQ jHqy we;' hï Ôù úfYaIhla i;= j b;d l%uj;a j yd ixlS¾K j ilia

jQ f¾Çh yevhlska hq;a  j¾K foay ksYaÑ; ixLHdjla we;'

Wod( ù Ydlfha  ffi,hl j¾K foay 24 ls'

ñksia ffi,hl j¾K foay 46 ls'

j¾Kfoay b;d È. DNA (Deoxy Ribo Nucleic Acid) wKqjla jk w;r tys Ôúhdf.a

wdfõKsl ,laIK ;SrKh lrk ix{d úYd, ixLHdjla wvx.= jk w;r tu ix{dj iys;

l=vd m%foaY cdk kñka ye¢ka fõ'

Ydl wNsckkh

fnda. ksIamdok b,lal lrd ,Õd ùu i|yd hï Ydl .ykhla ;=< w¨;a m%fõKsl

ixhq;shla ^m%fõKsl úp,;djhla& we;s lsÍu fyj;a m%fNaok we;s lsÍu;a tu.ska ys;lr

m%fõKs o¾Y iys; Ydl f;dard .ekSu;a Ydl wNsckkh f,i ye¢kafõ'

Ydl wNsckkfha wjYH;dj yd wruqKq

ck.ykh jeä ùfï fõ.hla iu`. Tjqkf.a wjYH;djkag iß,k wdydr øjH

yd l¾udka; wuqøjH i|yd jk lDIs ksIamdok iemhSu .eg¨jla j mj;S'  fnda. ksIamdokh

by< kexùu i|yd j.d lrk N+ñ m%udKh jeä lsÍu;a iu. j.d lrk N+ñ m%udKh iSud

fjñka mj;sk fyhska" fnda. M,odhS;dj by< kexùu flfrys wjOdkh fhduq j mj;S'

tfy;a Wiia j.d l%u Ndú;fhka fnda. wiajekak jeä l< yelafla fnda.fha úNj

wiajekak olajd muKs' tu ksid fnda.fha wiajkq úNj;dj by< kexùug Ydl wNsckkh

wjYH fõ'

Bg wu;r j my; wruqKq bgq lr .ekSu i|yd o Ydl wNsckkh isÿ lrhs'

� ÈhqKqj;a iu. ñksidf.a fNdack rgd yd wjYH;d fjkia fõ' fuf,i fjkia

jk wjYH;dj,g .e<fmk f,i fnda. fjkia úh hq;= h'  fnda.j, fm%daàka

m%;sY;h yd fïo m%;sY;h jeä lsÍug isÿ fõ' fï i|yd wNsckk l%u wkq.ukh

l< hq;= fõ' WodyrK jYfhka jir 80 la ;siafia wNsckkh lsÍfuka miq nv

bß`.=j, fïo m%;sY;h 4'5% isg 18'2% olajd jeä lr we;'
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� frda. yd m<sfndaO md,kh i|yd WÑ; u l%uh fnda. ;=< ta i|yd m%;sfrdaOhla

we;s lsÍuhs'  fï i|yd j.d fkdlrk Ydlj, we;s m%;sfrdaë cdk" jeä wiajkq

,nd fok fnda.j,g we;=,a l< hq;= h' ta i|yd wNsckkh jeo.;a fõ'

� wiajekafka .=Kd;aulNdjh Wiia lr .ekSu i|yd Ydl wNsckkh lsÍug isÿ

fõ'  m,;=rej,g rih" yevh" j¾Kh fjkia lsÍfuka b,a¨u jeä fõ'

� wys;lr mdßißl ;;a;ajj,g Tfrd;a;= §u i|yd fnda. wNsckkh jeo.;a fõ'

úfYaIfhkau c, W!k;djg Tfrd;a;= fok m%fNao ìys lsÍu wo ld,Sk

wjYH;djla njg m;a j we;'

   8'2 Ydl wNsckk l%u

Ydl wNsckkh hkq l=ula o hkak;a Ydl wNsckkfha wjYH;d yd wruqKq ms<sn|j;a

óg m%:u ksmqK;d uÜgu hgf;a idlÉPd lr we;' fuu ksmqK;d uÜgfï § Ydl wNsckk

l%u ms<sn|j úuid n,uq'

Ydl wNsckkfha uQ,sl isoaOdka;

w;S;fha fndfyda úg lrkq ,enqfõ" m%fõKsl úp,;djla ;sfnk j.d lafIa;%j,ska

Wiia Ydl f;dard .ekSu h'  fuh jrKh f,i ye¢kajQ w;r kquqyqka fm< jrKh" iuQy

jrKh wd§ úúO l%u fï i|yd Ndú; úh'  tfy;a j¾;udkfha j.d lrk m%fNao ixLHdj

iSñ; ùu;a" ffcj úúO;ajhg ydks ù we;s ksid;a oekg lafIa;%fha olakg ,efnk

m%fõKsl úp,;d m%udKj;a ke;' tksid m<uqj m%fõKsl úp,;djla we;s lr .; hq;= h'

fï i|yd my; l%u wkq.ukh lrkq ,efí'

1' fouqyqka wNsckkh

2' úlD;s wNsckkh

3' cdk bkaðfkare úoHdj ^ffcj ;dlaIKh&

by; tla tla l%uh ms<sn|j oeka wms iúia;rd;aul j úuid n,uq'

jrKh

jrKh ms<sn| j wOHhkh lsÍug m%:u Ôùkaf.a ixjdi l%u fláfhka i,ld n,uq'

Ôùkaf.a ixjdi l%u m%Odk jYfhka folls'  tkï iNdNsckkh yd fouqyqka wNsckkhhs'

iNdNsckkh hkq jvd;a lsÜgq kE in|;d we;s cSùka w;r ixjdihhs'   fï wkqj jvd;au

iNdNscd; Ôùka jkafka iaj ixfiapkfhka ,efnk Ôùka h'

iNdNsckkfha § Ôùkaf.a ydkslr ,laIK u;= ùu iy  m%fhdackj;a ,laIKj, ySk

ùula isÿ jk nj wE; w;S;fha isg u okakd lreKls' iNdNsckkfha § ,laIKj, ySk ùu

iNdNsckk md;kh hkqfjka y÷kajkq ,efí'

mrïmrd .Kkdjla ;sß`.= Ydl iNdNsckkh ùu bv yeßh úg Ydlj, m%udKh l=vd

jk nj;a" wiajekak wvq jk nj;a fidhd f.k we;' iNdNsckkfha § cks;hka w;r ydks

lr ,laIK u;= ùug fya;=j iNdNsckkfha § ks,Sk cdk iu hq.aul ùu ksid hhs

Wml,amkh lrkq ,efí'

WodyrKhla jYfhka Aa  úIu hq.aulhkaf.a iNdNsckkfha § yeu mrïmrdjl § u

Aa úIu hq.aulhkaf.a ixLHd;h wvlska wvq jk w;r AA yd aa iu hq.aul Ôùka ixLHdj

l%u l%ufhka jeä fõ'
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Ydlj, jrKSh wNsckkfha § isÿ

flfrkafka m%fhdackj;a ,laIK iys;

Ydl foudmshka jYfhka f;dard fjka lr

f.k Tjqka ks;r iNdNsckkhg wkqn, §

fouqyqka wNsckkh je<elaùuhs'  túg iu

hq.aul m%uqL cdk m: ixLHdj jeä ùu

ksid ,laIKh jeä ÈhqKq jQ cks;

mrïmrdjla ,efí'  tu cks; mrïmrdfõ

o ,laIKfha jeä u m%udKhla we;s ðùka

cklhka jYfhka f;d ard f.k

iNdNsckkfhka B<`. mrïmrdj ,nd .kS'

fï wdldrhg ,laIK Wiia uÜgulg tk

;=re mrïmrdfjka mrïmrdjg lD;%su

jrKh fhdoñka wNsckkh isÿ lrkq ,efí'

jrKh  l%u follg isÿ flf¾'

1' kquqyqka fm< jrKh (pure line selection)

2' iuQy jrKh (mass selection)

kquqyqka fm< jrKh

uq,a Ydl .ykh

uq,a .ykfha Ydl w;ßka wjYH ,laIK we;s Ydlj,

îc ,nd .kS ̂ Wod A yd B).   tajd iajmrd.kh lrñka

mrïmrd lsysmhla bÈßhg mj;ajd .efka' fuys § frda.

yd lDñ ydks wys;lr mßir ;;a;ajhka wdÈhg o tu

Ydl Ndckh lrñka wod< ,laIKh ;sfnk" tfuka

u jvd;a Tfrd;a;= fok fm< kj m%fNaoh f,i f;dard

.efka' fuys § jrKh lr .kakd mrmqr kquqyqka fm<la

fõ' kquqyqka fm<lska ,nd .kakd Ydlj, wjYH l<

,laIKh i|yd jk we,S, hq., iu fhda.S fõ'

kquqyqka fm< jrKh iajmrd.kh jk Ydl i|yd

iqÿiq fõ'

iuQy jrKh

m%ia;drh 8'2# jrKh isÿ lrk whqre

i
xL

H
d;

h
i
xL

H
d;

h
i
xL

H
d;

h

uq,a .yK uOHkh

,laIKh

,laIKh

,laIKh

f;dard .;a
foudmshkaf.a
.yk uOHkh

jrKfhka miq
2 jeks mrïmrdfõ
.yk uOHkh

f;dard .;a foudmsh miq ,laIKfha oshqKqj

jrKfhka miq
1 jeks mrïmrdfõ
.yk uOHkh

f;dard .;a foudmshkaf.a
.yk  uOHkH

iajmrd.kh iajmrd.kh

A B

F1 mrïmrdj F1 mrïmrdj

A B

m%ia;drh 8'1# jrK wka;rh

uq,a .ykh

,laIKh

i
xL

H
d;

h

f
;
dar

d .
;
a f

ou
dm

sh
k

a i
xL

H
dj

.ykfha uOHkH
f;dard .;a foudmshkaf.a uOHkH
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úúO úp,H;d olajk úYd, Ydl .ykhlska wfmalaIs; ,laIKh fmkajk Ydl

lsysmhl (ABCD)  îc ñY% lr j.d lrkq ,efí' bka

,efnk Ydlj, wjYH ,laIKh uekúka fmkakqï lrk

Ydl (EF) j, îc kej; ñY% lr j.d lrkq ,efí' fï

whqßka mrïmrd lSmhla j.d lsÍfï § È.ska È.g u wjYH

,laIKh fmkakqï l< yels Ydl jrKh lrkq ,efí'

jrKh u.ska Ydl jeä oshqKq lsÍu myiq h' ;dlaIKsl

oekqfï wjYH;dj wvq h' kuq;a mrïmrd .Kklg miq

,laIKh ;j ÿrg;a jeä ÈhqKq fkdjk wjia:djlg t<fò'

,laIKh ;j ÿrg;a jeä ÈhqKq fkdjk fuu wjêh jrK

idkqj hkqfjka y÷kajkq ,efí' jrK idkqj ,eîfuka

miq ;jÿrg;a ,laIKh ÈhqKq lsÍug wjYH kï" fouqyqka

wNsckkh l< hq;= h'

fouqyqka lsÍu

t l s f k l g

fjkia cdk ixhq;shlska hq;a Ydl 2 la w;r

mrmrd.kfhka cks;hska ,nd .ekSu Ydl

fouqyqka lsÍu kï fõ' tkï Ydlj, úúO

iNdNscd; fm<m;a w;r uqyqka lsÍu fõ' fuys §

ujq msh Ydl foflau we;s ys;lr ,laIK

cks;hdg ,nd §ug wfmalaId flf¾' fouqyqka

lsÍu úfYaI foll  Ydl 2 la w;r fyda tlu

úfYaIfha m%fNao 2 la w;r isÿ flf¾' fuhska

,efnk cks;hska fouqyqka f,i ye¢kafõ' fouqyqka lsÍu i|yd fhdod .kakd ujq yd msh

Ydl fouqyqfuka wfmalaIs; ,laIK i|yd iu fhda.S úh hq;= fõ'

Wod( uõ msh mrmqr AAbb aaBB

ckaudKq Ab aB

cks;hska   - - - - - - - - AaBb

fouqyqka

fouqyqkaj,ska ,efnk cks;hska F
1
  ujq msh Ydlj,g jeä Wiia osßu;a ,laIK

fmkajhs'  fufia m%fhdackj;a ,laIKj, jeä oshqKq ùu fouqyqka osßh ̂Hybrid Vigour& f,i

ye|ska fõ'

fuh iydNsckkfha oS isÿ jk iydNsckk wjmd;hg m%;súreoaO ixisoaêhls'  Ôùka

mrïmrd .Kkdjla iydNsckkh jq úg Tjqka f.a iEu m:hla u jdf.a iuhq.aul fõ'  tu

m:j,ska iuyrla m%uqL iuhq.aul úh yels w;r iuyrla ks,Sk iuhq.aul fõ'  tla

fm<m;l m%uqL iuhq.aul cdk msysá m:j, wfkla fm<mf;a ks,Sk iuhq.aul cdk

msysáh yels h'  túg" fm<m;a fol uqyqka l< úg ,laIKh yd iïnkaO iEu m:hla u

îc tlg ñY% lr j.d lsrSu

F1 mrïmrdj
îc tlg ñY%lr j.d lsrSu

m%ia;drh 8'3# jrK idkqj

,
l

aI
K

f
h
a 
m
%u
dK

h

iydNsckkh

2 jeks jrK idkqj

iydNsckkh

1 jeks jrK idkqj
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jdf.a úIu hq.aul jk w;r ta iEu m:hl u m%uqL cdkhla we;s neúka tu m%udKd;aul

,laIKh iydNscdk fm<m;a folg u jvd by<ska m%uqL;ajhla orhs'  fouqyqka osßh we;s

jkafka fï wdldrhg iEu m:hl u jdf.a m%uqL cdkhla ;sîu ksid hhs i,lkq ,efí'

fouqyqka osßh ksid M, ixLHdj" M,j, úYd,;ajh" Tfrd;a;= oSfï yelshdj" blaukska

mSoSu wdoS lDIsld¾ñl j ys;lr ,laIK Ydlj,g ,efí'

F
1
  mrïmrdfõ § fouqyqka Èßhla we;s  jqj o F

2
 yd F

3 
 mrïmrdj, § l%ufhka tu

,laIKh ySk ù hhs' ;sß`.= Ydlfha fouqyqka Ydlj, wiajekak f,i nqi,a 68'8 la ,enqK

w;r F
2  
 mrïmrdfõ fuh nqi,a 44'2 olajd wvq jQ nj jd¾;d ù ;sfí' fufia mrïmrdfjka

mrumrdjg Ôùkaf.a fouqyqka n,h wvq ùug fya;=j iydNsckkfha § ,laIKh yd iïnkaO

m:j, úIu hq.aul;dj l%ufhka wvq ù iu hq.au;dj l%ufhka jeä ùuhs'

fouqyqka Ydlj, Èrsh fmkajk ,laIKh iNdNsckkfha § l%ufhka ySk jk neúka

îc u.ska m%pdrKh lrk Ydlj, fuu Èßh mïmrdfjka mrïmrdjg mj;ajd f.k hd

fkdyels h'  tneúka ksrka;rfhka u fouqyqka îc imhk uOHia:dk ;sìh hq;= h'

fouqyqka lsrSfuka ,nd .;a fnda. i|yd WodyrK

BG360  ù m%fNaoh SM 164 jï ngq m%fNaoh

MI.1  ñßia m%fNaoh Nød nv bß`.= m%fNaoh

fouqyqka îc ksIamdokh

fouqqyqka îc hkq fouqyqug ,la jk ujq msh Ydlj, yg .kakd tkï m<uq mrïmrdfõ

(first generation) fyj;a F
1 
 mrïmrdfõ îc fõ' fuu îcj, fouqyqka Èßh we;' jHdmdßl

iud.ï u.ska úúO fouqyqka îc f.dùka yg wf<ú lrkq ,efí' kuq;a F
1 
 mrïmrdfõ

Ydlj, yg .kakd îc 100% lau ujq msh ,laIK fkdorhs' bÈß mrïmrdj, §  F
1 
ys ;snqKq

,laIK ;j ÿrg;a wvq fõ'

tfuka u iud.ï u.ska cdk ;dlaIKsl Wml%u fhdod F
1 
 mrïmrdfõ Ydl u.ska

,efnk îc jkaOHlrKhg ,la lr we;'  tkï tu îc me< fkdjk w;r tajd ish Èú

kid .kakd îc f,i o ye¢kafõ'

fujeks fouqyqka m%fNaoj, uõ msh Ydl ksIamdok iud.ï úiska msg;g ksl=;a lrkq

fkd,nk w;r" fouqyqka îc ksIamdok taldêldrh iud.ï i;= lr f.k we;' tneúka

j¾;udk f.dúhdg fouqyqka îc ksIamdokh lrk úfoaY iud.ïj,ska wêl ñ,la f.jd

fouqyqka îc ñ,g .ekSug isÿ ù we;'

úlD;s wNsckkh

úlD;shla hkq j¾Kfoay jHqyfha" ixLHdfõ fyda j¾Kfoayhl msysgd we;s cdkhl

we;s jk iaÓr fjkia ùuls'  fuu fjkia ùu wdfõKsl úh hq;= h'  úúO mdßißl n,mEï

ksid iajNdúl j o úlD;s we;s fõ'  fuf,i we;s jk  úlD;s mj;sk mßirhg ys;lr kï

fuu úlD;s B<`. mrïmrdjg .uka lrhs'  we;s jqKq úlD;sh hï úêlska Ôúhdf.a meje;aug

ys;lr fkdfõ kï tu Ôúhdg tu mßirfha Ôj;a úh fkdyels j ñh hhs' túg tu

úlD;sh B<`. mrïmrdjg fkd,efí' fï wdldrhg mßKduh isÿ fõ'

fuf,i iajdNdúl j we;s jk úlD;s ldIsld¾ñl j jeo.;a fõ kï wNscklhd tajd

f;dard fírd .kshs' iajdNdúl j we;s jk úlD;s m%udKh b;du;a iaj,am h' tksid lD;%su

j úlD;s we;s lr tf,i we;s jqKq wdfõKsl m%fNaohkaf.ka jvd;a WÑ; Ydl f;dard .ekSu

Ydl wNscklhka úiska isÿ lrkq ,efí' fuu l%shdj úlD;s wNsckkh f,i ye¢kafõ'

Ôùka we,a*d" îgd" .eud wd§ lsrKj,g fyda oeä WIaK;ajj,g Ndckh ùu " hdka;%sl

ydks ksid isÿ jk lïmk" m<sfndaO kdYl we;=¿ fjk;a ridhksl øjH ksid úlD;s we;s

jk nj fidhd f.k we;'
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Ydlj, úlD;s we;s lsrSug fhdod.kakd úlD;s ldrl

1' úúO lsrK - α, β, γ, X, uv (we,a*d" îgd" .eud" tlaia" mdrcïnq, lsrK)

2' fld,aÑiSka 5'   t;s,Ska Tlaihsâ

3' khsg%ia wï,h 6'   khsfg%dfida fu;s,a hQrshd

4' uef,hsla yhsv%ihsÜ

úlD;s we;s lrk úúO l%u

1' ffoysl laf,dak úp,;dj (somatoclonal variations)     u.ska úlD;s we;s lsÍu

Ydlj, úfNaokhg Ndckh fkdjQ ffi, lD;%su frdamK udOH ;==< yd kd,ia: j

frdamKh lsÍfuka lsKl (callus) mgl úYd,  jYfhka .=Kkh lr .; yels fõ ^Wod(

mgl frdamKh&'   fuys § uq`Mukska u uõ Ydlfha ffi,j, cdk ixhq;shg iudk lsKl

ffi, wfmalaId l< o iuyr ffi,j, fjkialï we;s fõ'  fuu ixisoaêh ffoysl

laf,dak úp,;dj f,i ye¢ka fõ' fï wkqj úlD;shg ,la lsÍug wjYH Ydlj,ska

kd,ia: j ilia lr .;a lsKl mglh úlD;s ldrlj,g ,la lrkq ,efí'

fuu mgl øj udOHhla ;=< hdka;%sl fid,jkhla (mechanical shaker) u.ska le,;Sug

Ndckh lr" ffi, wj,ïnkhla idod .kq ,efí' tu ffi, wj,ïnkh iy frdamK

udOHhla ;=< md,s; ;;a;aj hgf;a frdamKh lr" lafIa;% j.djlska úlD;s ù we;s Ydl

w;ßka ys;lr úlD;s we;s Ydl f;dard .efka'

2' nyq .=Kl u.ska úlD;s we;s lsÍu

nyq .=Kl hkq ffi, i;= uQ,sl j¾Kfoay ixLHdfõ .=Ks; iys; cdk ixhq;s we;s

lsÍuhs'  idudkH Ydlj, ckaudKq ffi, tal.=K (n) jk w;r ffoysl ffi, oaú .=K fõ'

tkï ffoysl j¾Kfoay 2n uÜgug jvd jeäs ixLHdjla msysàu nyq .=Kl;dj kï fõ'

nyq .=Kl;dfõ § ;%s .=K (3n), p;=¾ .=K (4n) wd§ jYfhka uQ,sl j¾Kfoayj, .=Ks;hka

iys; Ydl we;s fõ'  nyq .=K Ydl M, úYd, nj yd .=Kd;aul nj" Ydlfha oeä nj"

m<sfndaO m%;sfrdaê nj wd§ lDIsld¾ñl j jeo.;a ,laIK orhs'  Ydlj, nyq .=Kl;dj

l,d;=rlska iajdNdúl j we;s jk w;r Ydl wNsckkfha oS lD;%su j we;s lrkq ,efí'

lD;%su j nyq .=Kl ìys lsrSu

p;=¾ .=K Ydl     (4n)

Ydlhl j¾Okh fjñka mj;sk w.%ia: wxl=rhg fld,aÑiSka kue;s ridhksl øjHh

b;d wvq idkaøK fh§fuka isõ .=K (4n)  ;;a;ajfha Ydl ksmoúh yels h'

oaú .=K ffoysl ffi, wkqkk úNdckfha § tla tla j¾Kfoayhla" j¾K foaydxY

2 la njg m;ajk nj;a" ;¾l=j u.ska fuu j¾K foaydxY O%ej foig fomig weo .ekSfuka

miq ueÈka ffi, ì;a;sh jeã ffi, folla iEfok nj;a wms oksuq' tfy;a fld,aÑiska

fh¥ úg fuu ;¾l=j iE§u isÿ fkdfõ' iEfok j¾Kfoay fomig we§ fkdh hs' tu j¾K

foaydxY o j¾Kfoay njg m;a fõ' túg oaú .=K j¾Kfoay ixLHdj kej; fo.=K ù p;=¾

.=K ffi, we;s fõ' tajd u.ska p;=¾ .=K Ydl ,nd. ; yels h'  fuhg wu;r j  mgl

frdamKh Ndú;fhka ffoysl kHIaá ixfhdackh lsÍu u.ska o nyq .=Kl ksmojkq ,efí'

fïjdfha j¾Kfoay lÜg,a 4la msysgd we;s ksid W!kk úNdckfha § ksishdldr j

hq.,a úh yels neúka îc ksmofõ' tfy;a ksmojk îc m%udKh wvq h'  fndfyda úg j¾Ol

j m%pdrKh fõ'  Wod( msms[a[d m%fNao" iSkshd jeks iuyr u,a" ;DK j¾.
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;%s.=K Ydl ^ ^ ^ ^ ^3n)

� j¾Kfoay lÜg, 3 la mj;S'  tksid W!kkfha § j¾Kfoay hq.,a ùfï § .eg¨

we;s fõ'  îc ksmoùfï yelshdjla ke;'  tfy;a M, idudkH oaú .=K Ydlj,

M,j,g jvd úYd, h'

� oaú .=K Ydlhl ckaudKq (n) p;=¾ .=K Ydlhl ckaudKq ^2n) iu. idudkH

ckaudKqjla (n) yd ùfuka ;%s .=K Ydl ,nd .; yels h'

� ;%s .=K Ydlj, id¾:l ire îc fkdmj;S'   tksid M,fha îc ;sîu mßfNdackhg

wjysrhla jk m<;=rej, îc rys; ^seedless) M, ,nd .ekSug ;%s .=K nj

WmldÍ fõ'  tajdfha wd¾Ól jákdlu jeä fõ'  Wod(  flfi,a" wkakdis" îc

rys; wem,a" îc rys; flduvq" îc rys; ñÈ" îc rys; fodvï

fmdÿfõ .;a l< nyq .=K Ydlj, iEu cdkhla u" idudkH oaú .=K Ydlhlg jvd

jeä msgm;a ixLHdjlska msysgd we;'  tksid tu cdk u.ska Ydlfha j¾Okhg yd meje;aug

we;s lrk n,mEu wêl h'  tneúka nyq .=K Ydlj, osrsh" j¾Okh yd m%udKh jeä h' wêl

wiajekakla ̂j¾Ol fldgi wiajekak f,i .kakd úg& ,nd fohs'  wiajekafka .=Kd;aulNdjh

o jeä h'

cdk bkaðfkare úoHdj ^ffcj ;dlaIKh&

cSùka fyda cSù mgl fldgila Ndú;fhka hï Ydl" i;=ka fyda laIqø Ôùka ;ekSu yd

mj;akd Ôùka fjkia lr úfYaI ld¾hhka fhdod .ekSu ffcj ;dlaIKh f,i ye|skaúh

yels h'  hï Ôúhl=f.a we;s cdkhla fjka lr" jdylfhl=g we;=,a lr tu jdylhd u.ska

fjk;a Ydlhlg we;=,a lsÍfï ;dlaIKh DNA kj ixfhdack ;dlaIKh  (DNA

recombination technology) f,i ye¢ka fõ' fuys § jdylhd f,i ma,diañv" nelaàßhd"

ffjria wdosh l%shd lrhs'

DNA  m%;siïnkaëlrKfha mshjr
fuh cdk ;dlaIKfha uq,a u mshjrhs' ffi,hla ;=< ksmofjk

fm%daàk fjka lr f.k tajdg we;s weuhsfkda wï, wkqms<sj, ks¾Kh

l< yels h' ta wkqj cdkfha fldgia fm%danhla (probe)  f,i ;ks

odu wdldrfhka ilia lr ta wdOdrfhka cdkfha uq,a wdldrh y÷kd

.; yels h'

fï i`oyd tkafvdkshqla,sfhaia tkaihsu fuka u fN!;sl l%u o

fhdod .; yels h'

cdkfha msgm;a iSudiys;  m%udKhla  iu.  lghq;= lsrSu ÿIalr h'

ta ioyd cdk msgm;a ixLHdj jeä lr .ekSug th .=Kkh l< hq;=

h' ta i`oyd nyq wjhúl odu m%;sl%shdj (Polymerase Chain Reaction-

PCR) fhdod .efka'

cdk len,s ta wdldrfhka u kj cSfkdauhg noaO l< fkdyels h'

m%:ufhka tajd jdylhdg noaO l< hq;= h'

1'  hï Ydlhl we;s wjYH

,laIKh iys; cdkh

y÷kd .ekSu

2'  cdkh lmd bj;a lsÍu

3'  lmd .;a cdkh .=Kkh

lsÍu

4'  tu cdkh fjka lr

jdylhdg noaO lsrSu

5'  b,lal Ydlfha mgl

fj; cdk  we;=,a lsÍu

6'  Ydl lD;%su frdamK

udOHhla  ;=< we;s lr .ekSu

7' cdkh ,nd f.k we;s  me<

f;aaÍu
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DNA m%;siïnkaëlrKh u.ska wiajekafka .=Kd;aulNdjh we;s Ydl fuka u j,a

kdYl"   lDñ m%;sfrdaë" ,jK m%;sfrdaë fnda. o ksmojd we;'

fujeks Ydl 'GM'  (Genetically modified) Ydl f,i y÷kajkq ,efí' tjeks

Ydlj,ska ksmojk wdydr GM wdydr  (GM food)  kï fõ' GM  wdydr mßfNdackh lsÍfuka

wid;añl;d" m%;sÔjl m%;sfrdaë nj" ms<sld we;s fõ hhs u;hla mj;sk w;r fïjd ms<sn|j

úoHd{fhda úúO u; or;s'

DNA m%;siïnkaëlrKh u.ska ksmojk kj fndaa. m%fNaoj," îc ish Èú kid

.kakd ;;a;ajhg m;a lsÍu fyj;a wdka;sl cdk ;dlaIKh (Terminater gene technology)

ixj¾Okh jk rgj,g t,a, jk m%n, ;¾ckhls'

DNA noaO lsÍfï ;dlaIKh ksid tla tla úfYaIj, ;ukag u úix.ukh ù yqfol,dj

;snQ cdkj,g ;j ÿrg;a tfia mej;sh fkdyels ù ;sfí' cdk bkacsfkare úoHdj ksid

Ôjfha úúO mßKdñl uÜgï w;r cdk yqjudrejg ;snQ ndOlh bj;a ù we;' fuu uÜgï

w;r wka;¾ m%ckkh isÿ fkdjqj o" oeka tla yqfol,d úfYaIhl cdk ;j;a yqol,d

úfYaIhl cdk iu`. iïnkaO l< yels h'   fufia kj úfYaI ìys lsÍu ;=<ska mßKduh

wmg wjYH wdldrhg;a" blaukg;a isÿ l< yels ù ;sfí'

DNA     m%;siïnkaëlrK lrk ,o fnda.j,g WodyrK

1' lDñ m%;sfrdaê - w¾;dm,a" bß`.=" ;lald,s

2' ,jK m%;sfrdaë - ;lald,s

3' lefrdáka wvx.= - ù

4' .a,hsfmdfiÜ ^j,a kdYl& m%;sfrdaë - fidahd" bßÕ=" îÜ

8'3 cdk iïm;a ixrlaIKh

cdk iïm;a ixrlaIKfha jeo.;alu

hï Ôúfhl=f.a ish¨ u wdfõKsl ,laIK i|yd wod< jk ish¨ u cdkj, tl;=j

tu Ôúhdf.a ðfkdauh (genome) f,i ye¢ka fõ' tu ðúhd wh;a .ykh ;=< we;s ðfkdauj,

tl;=j cdk lsgqj (gene pool) f,i ye¢kafõ' hï fyhlska cdk lsgqjl mj;sk cdkhla

j| ù .shfyd;a th kej; lD;%su j we;s l< fkdyels h' fï ksid u cdk lsgqj, mj;sk

ish¨u cdk" iïm;la f,iska /l .ekSu jeo.;a fõ'

u;= mrmqrg m%fhdackhg .; yels mßÈ ;sridr f,i mj;sk cdk iïm; l<ukdlrKh

lsÍu cdk iïm;a ixrlaIKh f,i ye¢kafõ' mj;sk cdk lsgqj úkdY ù hd fkd§ wdrlaId

lr .ekSu fuys wfmalaIdj fõ'

cdk úkdY ùfï ;¾ckhg n,mdk fya;=

cdk lsgqjl mj;sk cdk úkdY ù hdu flfrys n,mdk iajdNdúl fya;= fuka u

ñksia l%shdldrlï ksid we;s jk fya;= o nyq, fõ'

iajdNdúl fya;==

mßirhg jvd;a wkqj¾;kh jQ Ôùka mßirfha b;sß ù tf,i wkqj¾;kh ùug

fkdyels jQ Ôúka úkdY ù hdu iajdNdúl j isÿ jk ixisoaêhls'  fuh ffcj úúO;aj

mßKdufha u fldgils'

mDÓúh u; isÿ jk m%n, foaY.=Ksl úm¾hdi fuka u" .sks l÷ msmsÍï" úúO frda.

jHdma; ùï" W,aldmd;" N+ñ lïmd" uqyqo f.dv.e,Su wd§ lreKq fuf,i cdk iïm; j|

ù hdug n,mdk iajdNdúl fya;=j,g WodyrK f,i oelaúh yels h'
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kuq;a kQ;k hq.fha cdk iïm; úkdYù hdug m%n,u fya;=j ù we;af;a ñksia

l%shdldrlï ùu lK.dgqjg lreKls' ñksia n,mEï ksid j¾;udkfha § mehlg úfYaI 4

la muK j|ùug Ndckh jk nj fidhdf.k we;'

cdk iïm; úkdYùug n,mEï lrk ñksia l%shdldrlï

1' Ôùka i`|yd mj;sk jdiia:dk úkdY lsÍu fyda fjkia lsÍu

ck.yk j¾Okh;a iu`. úúO Ôùka i|yd jdiia:dk jQ  N+ñ" ñksia ckdjdi i|yd

Ndú; lsÍu fya;=fjka tu ia:dkj,g wdfõKsl jQ cdk iïm;a úkdY ù hdug ,la fõ'

2' iïm;a wê mrsfNdackh

wd¾Ól jdis i|yd ñksiqka ksis l<ukdlrKhlska f;drj Ydl mßfNdackh lsÍu

fya;=fjka iuyr cdk j| ù hdug ,la j we;'

Wod ( l¿jr - oej i|yd wiSñ; j lemSu

j,a l=re÷" ìï fldfydU - T!IO i|yd wl%uj;a bj;a lsrSu

3' mßir ¥IKh

mrsirhg ord .; fkdyels ;rug úúO ridhk øjH" úI jdhq mrsirhg uqod yerSu

ksid mrsir úm¾hdi isÿ ù cSùka úkdY ùu issÿ fõ'

4' mrsirhg  wd.ka;=l cùka y`÷kajd oSu

mrsir moaO;sfha iajdNdúl j olakg fkd,efnk cSùka tu mrsir moaO;shg y`ÿqkajd

oSu u.ska mrsir moaO;s ;=,H;dj ì`oS hhs'  tu.ska tu mrsirhg wdfõKsl jQ cSùska j`o ù

hdu isÿ fõ'

Wod( ² fydagka;ekakg y`ÿkajd ÿka (Ulex europeus) me<Eáh wdl%uKYS,S f,i

j¾Okh ùu fya;=fjka wdfõKsl Ydl j`o ù hdu

² c,c mrsir moaO;sj,g ie,aùkshd" cmka cnr wdosh tl;= ùfuka wfkl=;a

c,c cSùkag ydks isÿ ùu

² Wvj,j" úslafgdarshd wdY%s; jkdka;rj, .`omdk (Lantana spp)" Ydlh

wdl%uKYS,S j j¾Okh ùu

5' ixj¾Ok jHdmD;s werUSu

ck.ykh j¾Okh;a iu. wjYH;d imqrd .ekSu ioyd úúO l¾udka;" jdrs jHdmD;s

wdosh we;s lsrSu ksid jkdka;r mrsir moaO;s úkdY ù hdu isÿ j we;'  fu u.ska cdk

úkdYh úYd, f,i isÿ j we;'

j.=j 8'1 # YS% ,xldfõ ck.yk j¾Ok fõ.h iu. jkdka;r m%udKh wvq ù we;s whqre

j¾Ih ck.ykh ^ñ,shk&   jkdka;r %

1900 3.5 70%

1953 8.1 50%

1983 15 26.6%

1993 17 23.9%

2001 18.7 22.2%

6' cdk iïm;a fj<odu

ÿ¾,N cdk iïm;a /ia lsrSu yd fj<odï lsrSu ksid cdk iïm;a ydhkhg 5% l

;rï n,mEula isÿ j ;sfí' f,djmqrd jirlg úis;=re uiqka ñ,shk .Kkla o" mlaISka

ñ,shk 5 lao" ÿ,n imqIal Ydl ;j;a ñ,shk .Kkla o tajdg fhda.H m%foaYj,ska bj;a lr

fj<odï ioyd fhduq lr ;sfí'
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by; idlÉPd l< lreKq wkqj fï jk úg Y%S ,xldj ;=< o fndfyda cdk iïm;a j|

ù hdfï ;¾ckhg ,la j we;'  Wod( merKs ù j¾. jQ fyd`vrjd¨" we,am;al,a" yd;sh,a fï

jk úg j| ù we;'

r;= o;a; fmd;$r;= o;a; jd¾;dj

mDÓúfhka j| ù hdfï ;¾ckhg ,la jQ Ôùka ms<sn| f;dr;=re we;=<;a r;= o;a;

jd¾;dj f,dal ixj¾Ok ix.uh u.ska (IUCN) m%ldYhg m;a lr we;'  tys ;¾ckhg ,la

jQ Ôùkaf.a ;¾ck uÜgï l=ula oehs ;SrKh lsÍug úúO ks¾Kdhl Ndú; lrhs'

Y%S ,xldfõ r;= o;a; ,ehsia;=j uq,ska u ilik ,oafoa 1984 § uydpd¾h î' ta'

wfíúl%u uy;d úisks' bkamiq 1999 § wka;¾cd;sl úoHd;aul ks¾Kdhlj,g wkqj r;=

o;a; ,ehsia;=j ks¾udKh isÿ lr we;'

j.=j 8 ' 2 # r;= o;a; jd¾;djg wkqj Y%S ,xldfõ ;¾ckhg ,laj we;s Ydl i|yd WodyrK

cdk iïm;a ixrlaIKfha jeo.;alu

ñksidg wjYH NdKav yd fiajdjka iemhSug fuka u mdßißl fiajdjka iemhSu o

jeo.;a jk ffcj úúO;ajh /l .ekSug kï cdk iïm;a ixrlaIKh jeo.;a fõ'

fuu.ska

� cdk lsgqj ;=< m%fõKsl úúO;ajh /l .ekSu

;¾ck uÜgu ;¾ck uÜgfï iajrEmh WodyrK

1' kIaG jQ Extinct (Ex)

2' jkdka;rfha § kIaG jQ

     Extinct in the wild (Ew)

3' w;sYhska wka;rdhg

,lajQ

Crtically Endangered

4' wka;rdhg ,la jQ

Endangered (EN)

5' wka;rdhg ,la ùug bv

we;s

Vulnerable

6' ixrlaIKh u; r|d

mj;sk

Conservation Dependent

(CD)

wjika idudðlhd o iaÓrj u

ñh f.dia we;'

uq,a iajdNdúl .ykj,ska

neyer j iajdNdùlrKh l<

.ykhl muKla yuq jk

iajdNdúl jkdka;r

mßirj,ska kqÿre wkd.;fha

§ j| ù hdug bv we;s Ôùka

(CR) ^jir  10 la ;=< § 80%

laa& wvq ù we;'

wkd.; meje;au ksY aÑ;

fkdjk Ôùka ^jir 10 la ;=<

§ 50% la wvq j we;'&

wkd.;fha § j|ù hdug bv

we;'  ^wvq' 10 la ;=< § 30%

laa& wvq ù hd yels úfYaI

ixrlaIK l%u u.ska

ixrlaIKh lrñka mj;S'

msKs fnr,sh

Doona ovalifolia

 Alphoea hortensis

 ̂ fmardfoKsh WoaNso

WoHdkfha muKla we;'

l¿ nÿ,a,

Semecarpus obovata

l¿jr

l=vqïfíßh

fõ je,a

forK

w¿ fnda
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� tu.ska mßirh ;=< cdk ;=,s;;dj /l .ekSu

� wkd.; wjYH;d i|yd Ydl  wNsckk lsÍfï § wjYH jk Wiia .;s.=K  iys;

cdk wdrlaId lsÍu

� wkd.; lghq;=j, § cdk bkaðfkare úoHdfõ ;dlaIKsl lghq;= i|yd wuq

øjH iemhSu

� wyUqj ìys jk kj m%fNao ^úlD;s& /l .ekSu isÿ l< yels h'

cdk iïm;a ixrlaIKfha jeo.;alu ÿgq uq,a u úoHd{hd f,i Nikolai Vavilov  keu;s

reishdkq cd;sl WoaNso úoHd{hd y÷kajd Èh yels h'  Tyq 1920-30 ld,fha f,dj mqrd ixpdrh

lr tl;= lr .;a îc j¾. tl;=jla f,kska.%Eâ ys All Union Institiute of Plant Industry

kue;s wdh;kfha ;ekam;a lrk ,§'

tlai;a cd;Skaf.a ixj¾Ok jev ms<sfj, yd f,dal wdydr yd lDIsl¾u ixúOdkh

1971 § tlaj msysgqjd .kakd ,o Consultative Group of International Agricultural  Research

(CGIAR) kue;s ixúOdkh úiska f,dj mqrd úisÍ we;s cdk nexl= rdYshl 50"000 g wêl

m%fõKs o¾Y ixLHdjla ixrlaIKh lr we;'

j.=j 8'3( f,dj mqrd we;s m%uqL fmf<a cdk nexl=

wdh;kh rg   ixrlaIKh lrk fnda.

CIAT fldf,dïìhd u[af[dlald" ù" fndaxÑ" ksj¾;k

;DK yd f.dapr j¾.

CIFOR bkaÿkSishdj jk Ydl

CIMMYT fulaisfldaj nv bß`.=" ;sß`.=

CIP fmare w¾;dm,a" n;," wfkl=;a wdlkao fnda.

ICARDA isßhdj OdkH

ICRAF flkahdj nyq jd¾Isl Ydl

ICRISAT bkaÈhdj fida.ï" ñ,Ü" rg lcq" f;dar mßmamq"

lv,

IITA khsÔßhdj nv bß`.=" udI fnda." flfi,a" w, fnda.

ILRI b;sfhdamshdj ;DK yd f.dapr

INIBAP m%xYh flfi,a

IRRI ms,smSkh ù

WARDA whsjß ¥m;a ù

cdk ixrlaIK l%u

ixrlaIKfha § mßir moaO;s fyda Ôj úfYaI ixrlaIKh u.ska mj;sk cdk ixrlaIKh

l< yels h'  fuh wdldr 2 g isÿ lrhs'

1' ia:dkSh ixrlaIKh (In - situ conservation)

2' mßndysr ixrlaIKh (Ex - situ conservation)

ia:dkSh ixrlaIKh

Ôùka isák iajdNdúl jdiia:dk ;=< u Tjqka  ixrlaIKh lsÍu fuys oS isÿ

fõ'  tu Ôùkag ;u iajdNdúl jdiia:dk ;=< u m%ckk l%shdj,shg bv i,id we;'  fuys

§ Ôù .ykfha iajhx ia:djr meje;au i|yd m%udKj;a úYd,;ajh iys; .ykhla mj;ajd

.ekSu b;d jeo.;a fõ' ta i|yd wjYH ;;aj iys; úYd, bv m%udKhla rlaIs; ia:dk f,i
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fjka lrhs'  Y%S ,xldj ;=< fuf,i uq¿ ìï m%udKfhka 14% la muK rlaIs; f,i fjka

lr we;'  fïjd jk Ôù fomd¾;fïka;=j yd jk ixrlaIK fomd¾;fïka;=j u.ska md,kh

fõ'

j.=j 8'4 # ia:dkSh cdk ixrlaIKh i|yd Y%S ,xldj ;=< l<ukdlrK lrf.k hkq ,nkj.=j 8'4 # ia:dkSh cdk ixrlaIKh i|yd Y%S ,xldj ;=< l<ukdlrK lrf.k hkq ,nkj.=j 8'4 # ia:dkSh cdk ixrlaIKh i|yd Y%S ,xldj ;=< l<ukdlrK lrf.k hkq ,nkj.=j 8'4 # ia:dkSh cdk ixrlaIKh i|yd Y%S ,xldj ;=< l<ukdlrK lrf.k hkq ,nkj.=j 8'4 # ia:dkSh cdk ixrlaIKh i|yd Y%S ,xldj ;=< l<ukdlrK lrf.k hkq ,nk

rlaIs; m%foaYrlaIs; m%foaYrlaIs; m%foaYrlaIs; m%foaYrlaIs; m%foaY

1' jk Ôù fomd¾;fïka;=fõ rlaIs;jk Ôù fomd¾;fïka;=fõ rlaIs;jk Ôù fomd¾;fïka;=fõ rlaIs;jk Ôù fomd¾;fïka;=fõ rlaIs;jk Ôù fomd¾;fïka;=fõ rlaIs;

rlaIs;h  .Kk    m%udKh      úfYaI lreKq

   1' oeä iajdNdúl rlaIs;    03 31 574 úoHd;aul m¾fhaIK i|yd

Strict Nature Reservers muKla bv ,nd foa'

Wod ( ßá.,

   2' cd;sl jfkdaoHdk    18 505 449 mßir moaO;s /l.kakd

National  Parks w;r iajdNdúl fi!kao¾h

l<ukdlrK lrhs'

Wod( Wvj,j" ú,am;a;="

fyda¾gka ;ekak" hd,

   3' wNh N+ñ    56 283 326 jk Ôùkag /ljrKh

Sancturies imhk w;r ñksia l%shd-

ldß;ajh o mj;sk m%foaY

Wod( fn,a,kaú," w;a;säh

   4' iajdNdúl rlaIs;    07 51 062 uq,a mdrïmßl whs;Ska

Natural  Reservers mj;ajd f.k hk w;r

ixpdrlhkag o bv i,iajd

we;' Wod( ñkafkaß" .sß;f,a

   5' uxfm;a

Jungle Corridors     02

2' jk ixrlaIK fomd¾;fïka;=j u`.ska mj;ajd f.k hk rlaIs; i|yd WodyrK

rlaIs;h .Kk   m%udKh (ha) úfYaI lreKq

   1' cd;sl Wreu jk N+ñ 01 11 187 Wod ( isxyrdc jkdka;rh

National Heritage wildernes ^fuh f,dal Wreuhla

Area  f,i o kï lr we;'&

   2' ñksid yd ffcj f.da,Sh 33 170 660 Wod( yqre`M rlaIs;h

rlaIs;

Man & Biosphere Reservers

   3' f;;a l,dmSh ixrlaIs; 32 69 021 Wod( kl,aia

jkdka;r

Wet Zone Conservation

forests

   4. rlaIs; jkdka;r Wod( h.sr, jkh
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óg wu;r j idïm%odhsl f.j;= j.djkays mj;sk úúO wdydr fnda." l=`Mnvq fnda.

yd T!IO Ydl ixrlaIKh u.ska o cdk iïm; /l .ekSu l< yels h'

ia:dkSh ixrlaIKfha § u;= jk .eg¨

� b;d úYd, N+ñ m%foaY l<ukdlrKh l< hq;= ùu

� wksis f,i jkdka;r mßyrKh lrk mqoa.,hkaf.ka wdrlaId lr .; hq;= ùu

� iajdNdúl úm;a" wk;=rej,g ,laùu ksid úkdY ùu

� úfoaYSh m%fNao wdl%uKh ksid foaYSh m%fNao  j|  ùug ,la ùu

mßndysr ixrlaIKh

ffcj úúO;ajfha ´kEu ixrplhla tajdfha iajdNdúl jdiia:dkfhka ndysr jQ

ia:dkhl § isÿ lrk ixrlaIKh mßndysr ixrlaIKhhs'  fuys § iajdNdúl jdiia:dkj,g

fndfyda fihska iudk jQ ;;aj ,nd Èh hq;= h'

mßndysr ixrlaIK l%u

1' îc nexl= (seed banks)

îc u.ska hï úfYaIhl cdk ixrlaIKh lsÍu i|yd îc iqrlaIs; j .nvdlr

;nd .kakd úfYaIs; uOHia:dk fufia ye¢kafõ'

2' lafIa;% cdk nexl=

lafIa;%fha Ydl j.d fldg tu.ska cdk ixrlaIKh lsÍu fuys § isÿ fõ' jk

j.d" Tiq Whka we;s lsÍu fuhg ksoiqka fõ'

3' cdk nexl=j     (gene bank)

Ydlj, m%fõKsl øjH ixrlaIKh lr ;nd .kakd uOHia:dk fufia ye¢ka

fõ'  fuys § Ôù fldgia wê YS; lr úh<Sfuka tajd ixrlaIKh lrhs' tf,i

u Ydl j¾Ol fldgia f,i ixrlaIKh o isÿ lrhs'

4' WoaNso WoHdk     (botanical gardens)

úYd, Ydl úfYaI ixLHdjla tla ia:dkhl j.d lr mj;ajd f.k hdu fuys

§  isÿ flf¾'  Y%S ,xldfõ fuf,i mj;ajd f.k hk WoaNso WoHdk 3 la

fmardfoKsh" .ïmy yd y.a., msysgqjd we;'  fmardfoKsh WoaNso WoHdkfha fï

jk úg Ydl úfYaI 4800 la muK we;s w;r bka 100 la muK tal foaYsl fõ'

5' jk j.d Whka (Arboreta)

rdcH oej ixia:dj u.ska mj;ajd f.k yd ñkafkaßh ffcj úúO;aj WoHdkh

fuhg WodyrKhls'

by; l%u w;=ßka îc f,i cdk iïm;a ixrlaIKh jvd;a m%p,s; h'  îcj,g wjYH

jkqfha iq¿ bvla neúka iSñ; bv m%udKhl úYd, Ydl m%udKhla ixrlaIKh l< yels h'

cdk nexl= w;r îc m%jdykh myiq h' fuys § we;s m%Odk wjdis w;r ÔjH;dj ke;s ùu"

lDñ yd frda. ydks" laf,dak jYfhka kv;a;= lsÍu wmyiq ùu yd j¾Ol j m%pdrKh jk

fnda. i|yd Ndú; l< fkdyels ùu m%Odk fõ' tksid j¾Ol j m%pdrKh jk fnda. m%Odk

jYfhka mgl frdamK l%u u.ska ixrlaIKh lrkq ,efí'  ;jo ÔjH;dj wvq îc iys;

Ydl yd cdk bkaðfkare úoHdfjka ìys l< Ydl i|yd o mgl frdamKfhka cdk ixrlaIKh

lsÍu jeo.;a fõ'
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9' fnda. j.dfõ § mrsir ;;a;aj md,kh

9'1 md,s; ;;aj hgf;a fnda. j.d lsrSu

idudkH ;;aj hgf;a fnda. j.d lsrSfï oS jdhj idOl" tkï WIaK;ajh" wdf,dalh"
wd¾ø;dj" iq<Õ wd§ ish,q idOl md,kh lsrSu wmyiq h' kuq;a md,s; ;;a;aj hgf;a fndaa.
j.dfõ oS isÿ jkafka jdhj yd mdxY= hk mrsir idOl fol u fnda.hg WÑ; jk whqrska
lD;%suj md,kh lr fnda. j¾Okh" wiajekak yd .=Kd;aulNdjh jeä lr .ekSuhs' j.d
ld, iSudj ;=<  flá l,lg fyda wiajkq ,nd .kakd f;la u by; lS mßir ;;aj md,kh
lsÍu isÿ lrk neúka md,s; mdßißl lDIsl¾udka;h hk wre; we;s j (Controlled

Environment Agriculture (CEA) jYfhka fuh y÷kajkq ,efí'  jvd;a kùlrKh jQ wx.
iys; j j.d lghq;= fu u.ska mj;ajdf.k hd yels h'

md,s; ;;a;aj hgf;a fnda. j.d lsrSfï jeo.;alu

� wys;lr mdrsirsl ;;ajhka ;=< ndOdjlska f;dr j fnda. j.d lsrSug yels ùu

m%Yia; fnda. j¾Okhla wruqKq lr iajdNdúl mrsir ;;aj md,kh lsrSfuka wys;lr
mdrsirsl ;;aj ;=< ndOdjlska f;dr j fnda. j.dj lrf.k hd yelsh' WodyrK f,i
Y=Ial m%foaYj," wêl j¾Idj fyda wêl iq<x ;;aj hgf;a ndOdjlska f;dr j j.d
lghq;= mj;ajd .; yels h'

� frda. yd m<sfndaO ydksj,ska fnda. wdrlaId lr .; yels ùu

fuys § ixjD; mßirhl fnda. j.d lrk neúka frda. ldrlj,g yd m<sfndaOj,g
fnda.h wdl%uKh lsÍug fkdyels fõ'  tksid lDñ kdYl yd m<sfndaO kdYlj,ska
f;drj wiajkq ,nd .; yels h'

� jeä wiajekakla ,nd .; yels ùu

md,kh l< ;;a;aj hgf;a j.d lsÍfï § fnda.h wjg mßirfha CO
2
 idkaøKh by<

uÜgul mj;ajd .ekSfuka m%NdixYaf,aIKh jeä ùu ksid by< wiajekakla ,nd
.; yels h' iQ¾hdf,dalh iSudldÍ jk YS; iD;=fõ § lD;%su wdf,dalh iemhSfuka
wiajkq jeä lr .; yels h' iD;= fjkia jk rgj, fuh nyq, j Ndú; lrhs'

� by< .=Kd;aulNdjfhka hq;= wiajkq ,nd .; yels ùu

lDñ yd m<sfndaO ydks wju neúka wiajkqj, .=Kd;aulNdjh /flk w;r u"
iïmQ¾K mßirh u fnda.hg .e<fmk f,i mj;ajd .kakd neúka mßir fyda ldhsl
úoHd;aul n,mEï fyda ksid wiajekafka .=Kd;aulNdjhg jk ydks wju fõ'

� flá l,lska wiajkq ,nd.; yels ùu

by< WIaK;ajhla yd wd¾ø;djla mj;ajd .ekSfuka Ydlfha ffcj ridhksl l%shd
fõ.j;a ù blaukska mßK; ù flá l,lska wiajkq ,nd .; yels h'

� wjdrfha wiajkq ,nd .ekSug yels ùu

wdf,dalh" WIaK;ajh yd j¾Idm;kh md,kh l< yels neúka wjdrfha jqj o wiajkq
,nd .; yels h'  tfyhska f.dúhdg ;u wiajekak i|yd jeä ñ,la ,nd .; yels
fõ'

� wLKavj wiajkq ,nd .ekSu

fndfyda úg t<suyfka jjk fnda. j.d lkakj,g muKla iSud ùug m%Odk fya;=
jkqfha j¾Idm;kh yd osjd ld,fha os. fõ' md,s; ;;a;aj hgf;a fuu idOl
md,kh l< yels neúka jir mqrd wLKav j wiajekak ,nd .; yels fõ'
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� w;= len,s uq,a woaojd .ekSu

fuys § Ydl m%pdrl jHqyh ;=< by< WIaK;ajhla yd wd¾ø;djla mj;ajd .ekSu ksid
w;= len,s úh<Su je<lS tys ffcj ridhksl l%shd fõ.j;a fõ' tksid blaukska yd
id¾:l j uq,a we§u isÿ fõ'

� noaO me< /l n,d .ekSu

noaO me< ksIamdokfha § noaO ikaêh ia:djr jk f;la Ydl md,s; ;;a;aj hgf;a
mj;ajd .ekSfuka id¾:l noaO me< ,nd .; yels h'

� úúO foaY.=Ksl l,dmj,g wfõKsl jQ fnda. ̂ l,dmSh fnda.& ́ kEu foaY.=Ksl l,dmhl j.d l<

yels ùu

fnda.j, foaY.=Ksl wjYH;d y÷kd f.k tu foaY.=K idOl md,s; ;;a;aj hgf;a
mj;ajd .ekSu ;=<ska fnda. j.d l< yels h'  w;S;fha fi!uH l,dmSh rgj,g
muKla iSud jQ iafg%dafnrs jeks fnda. j¾;udkfha ksj¾;k l,dmSh rgj,g o
jeùug yels ù we;af;a md,s; ;;aj hgf;a j.dj wdrïN ùu;a iu. h'

� m%Nd ixfõ§ fnda.j,g wjYH Èjd ld,h md,kh lsÍu

fuys § wdf,dalh WÑ; mßÈ md,kh lsÍfuka m%Nd ixfõoS fnda. wjdrfha jqj o j.d
l< yels h'

� mgl frdams; me< idudkH mßirhg wkqj¾;kh lsÍu

fuys § m%pdrl jHqyhla ;=< mßir ;;a;aj fjkia lrñka l%ufhka idudkH mßir
;;a;ajj,g Ydl yqre lrkq ,efí'

mßir ;;a;aj md,khg fhdod .kakd Wml%u yd Ndú;h

� jiqka fh§u

mdxY= mßir ;;a;aj md,kh lsÍu i|yd jiqka fh§u
isÿ flf¾'  jiqka f,i fldyqn;a" msÿre" fmd,s;ska" fmd,a
w;=" b¨la" udkd yd fjk;a fld< frdvq Ndú; lrhs'

jiqka Ndú;fhka

� mfia f;;ukh yd WIaK;ajh wdrlaId fõ'

� mfia jdIamSlrKh wvq fõ'

� j,a me< u;= ùu je<elafõ'

;jdkl kï c,h fh§fï oS îc u;= msgg meñKSu je<elaùug jiqka  fhdohs' tfuka
u frda. ldrl laIqø Ôùka yd fjk;a lDókaf.ka jk n,mEu wju lr .ekSu i|yd
ÔjdKqyrKh l< jiqka Ndú; lrkq ,efí'

� M, wdjrKh lsÍu

flfi,a leka jeks M, ks, a meye;s
fmd,s;Skaj,ska wdjrKh lr ;eîfuka flfi,a lek wjg
laIqø mßirfha WIaK;ajh yd wd¾ø;dj by< hdu isÿ fõ'
tu.ska M,fha j¾Okh i|yd ys;lr mßir ;;ajhla we;s
fõ' thg wu;r j fld< meye;s flfi,a f.ä u;g ks,a
meye;s wdf,dalh fhduq ùfuka tys m%NdixYaf,aIKh jeä
ù ksmojk wdydr m%udKh jeä fõ'  tu.ska úYd,
f.äj,ska hq;a flfi,a lekla ,nd .; yels h'

rEmh 9'1# j.djlg jiqka fhdod

we;s whqre

rEmh 9'2# flfi,a leka wdjrKh

lr we;s whqre
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� Ydl m%pdrl jHqy     (plant propagators)     Ndú;h

md,s; ;;a;aj hgf;a fnda. j.dfõ oS fnda.hlg wjYH mrsos WIaK;ajh" wdf,dalh"
wd¾ø;dj" iq<`. hk jdhj mrsir idOl tlla fyda lsysmhla md,kh lr .ekSu i|yd
Ndú; lrkakd jQ jHqy Ydl m%pdrl jHqy f,i ye|skafõ'   tajd my; whqre j¾.SlrKh l<
yels h'

  Ydl m%pdrl jHqy  Ydl m%pdrl jHqy  Ydl m%pdrl jHqy  Ydl m%pdrl jHqy  Ydl m%pdrl jHqy

 ;djld,sl m%pdrl jHqy       w¾O iaÓr  m%pdrl jHqy        iaÓr m%pdrl jHqy

;djld,sl m%pdrl jHqy

fnda. me< j¾Okfha úúO wjêj, § muKla mßir idOl md,kh lsrSfuka id¾:l
m%;sM, ,nd .; yels h' úfYaIfhka u l=vd me< wjêfha oS fuh jeo.;a fõ'  fuf,i
fnda.fha úúO j¾Ok wjia:dj, oS muKla mrsirh md,kh lsrSu i|yd Ndú; lrkq ,nk
m%pdrl jHqy ;djld,sl m%pdrl jHqy kï fõ'

l=vd me< wjêfha § me< wdrlaId lsÍu i|yd my; Wml%u Ndú; flf¾'

i. ;ks me< wdjrKh

fnda. me< ;ks ;ks j wdrlaId lsÍu i|yd wdjrKh lsÍu fuys § isÿ flf¾' me< isgq
jQ miq j jdIamS W;aiafõokfhka" m<sfndaOhkaf.ka wdrlaId lsÍu i|yd ;ks me< wdjrKh
lrkq ,efí' fuys § me<h wjg laIqø mßirfha wd¾ø;dj by< w.hl mj;ajd .ekSu isÿ fõ'
fï i|yd úúO Wml%u Ndú; flf¾ ^rEmh 9'3&'

újD; lafIA; %fha j.d
lsrSfï oS jdhj mrsirh md,kh
lsrSu i|yd fhdod .kS' fnda.
fm a< sj,g by<sk a fhdok
wdjrKhls' fï i|yd fmd,s;Ska
Ndú; l< yels h' Ydl me< fma<s
jYfhka wdrlaId lsrSug fma<s
wdjrK fhdod .kakd w;r" ta
i|yd fhdod .; yels id¾:l
;djld,sl m%pdrl jHqy wdldr
lsysmhls'

ii. fma<s wdjrKh

újD; lafIA;%fha j.d lsrSfï oS jdhj mrsirh md,kh lsrSu i|yd fhdod .kS' fnda.
fma<sj,g by<ska fhdok wdjrKhls' fï i|yd fmd,s;Ska Ndú; flf¾' Ydl me< fma<s
jYfhka wdrlaId lsrSug fma<s wdjrK fhdod .kakd w;r" ta i|yd fhdod .; yels id¾:l
;djld,sl m%pdrl jHqy wdldr lsysmhls'

Wod# fmd,s;ska Wux"
,e;a ksjdi

Wod# yrs;d.drWod# ;ks me< wdjrKh"
fma<s wdjrKh"
md;a;s wdjrKh"
ir, m%pdrl jHqy"
c, ixrlaIl jHqy"

WKqiqï md;a;s"

YS; rduq

fld< w;=j,ska wdjrKh

rEmh 9'3 # fnda. me< ;ks ;ks j wdjrKh lsÍu i|yd Ndú;

l< yels Wml%u

 fmd,s;Skaj,ska wdjrKh
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�

� wdrelal= iys; fma<s wdjrKh

wdrelal= yeve;s iels,a,la Ndú; lrhs' mdrsirsl
;;a;ajh wkqj fnda.h iïmQ¾KfhkA u fyda w¾O jYfhka
wdjrKh l< yels h'

� md fjk fma<s wdjrKh

wdrelal= yeve;s iels,a,la Ndú; fkdlrhs'  b;d ieye,a,q
;=kS wdjrKhls'  îc isgqjd wdjrKh l< úg jefvk
îcj,g wdjrKh Tijd f.k j¾Okh ùug yelshdjla

we;'
óg wu;r j îc m%frdayKh W;af;ackh lsrSu
i|yd we<s yd jeá l%uhg ìu ilid we<sj,
îc isgqjhs' miq j jeá u.ska we<sh wdjrKh
jk fia mdroDYH fmd,s;Ska t,d fomi nr
;nkq ,efí'  fufia ilia l< úg we<s ;=<
l aI qø mßirfh a by< wd¾ø;djla yd

WIaK;ajhla mj;ajd .; yels ksid îc
m%frdayKh id¾:l j blaukska isÿ jk w;r
bka iEfok îc me< j¾Okh jk f;la wdrlaId
ùula o isÿ fõ' tys § f;;ukh" ixrlaIKh
jdI am S  W; ai afõokh md,kh lsÍu"
m<sfndaOhkaf.ka wdrlaId ùu" j¾Okh
fõ.j;a ùu isÿ fõ' fmd,s;Ska fld<h îc
me<j, m;%j, fkd.Efjk fia mj;ajd
.ekSfuka m;% ms<siaiS hdu j<lajd .; yels h'

iii. md;a;s wdjrKh

me< isgq jQ md;a;s" ;jdka md;a;s wdÈh wdjrKh lsÍu u.ska wdrlaId lsÍu fuys§
isÿ flf¾' md;a;s wdjrKh i|yd úúO jHqy Ndú; l< yels h'

� hlv fyda ,S má" WK má fyda hläka   ieliQ mÜgï u; fmd,s;Ska t,d ilia
lr .kakd ;djld,sl m%pdrl jHqy

� f.j;af;a l=vd ;jdka md;a;shla i|yd ;djld,sl j fhdod .; yels l=vd
fmd,s;Ska  Wu.la 9'8 rEmfha oela fõ' fuu.ska b;du;a id¾:l j ;jdka me<
ilid .; yels h'

fuf,i fnda.hl j¾Ok wjê w;=rska jvd;a ixfõoS  wjêj, jdhj mrsirh md,kh

rEmh 9'5# md fjk fma<s wdjrKhla

rEmh 9'4# wdrelal= iys; fma<s

wdjrKhla

rEmh 9'6# we<s yd jeá l%uhg îc m%frdayKh lr

we;s whqre

<má îc me<j, fkd.Efjk fia

mdrodYH fmd,s;Ska t,d we;'

jeáh u; fkdj we,sh

m;=f,a me< isgqjd we;'

rEmh 9'7# mÜgï u; fmd,s;Ska t,d ilia lr

.kakd ,o  ;djld,sl m%pdrl jHqy lsysmhla rEmh 9'8# fmd,s;Ska  Wu.la
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lsrSfuka by< .=Kd;aulNdjfhka hq;a wêl wiajekakla wvq úhoulska ,nd f.k ,dNh
Wmrsu lr .; yels w;r mrsirh o ixrlaIKh l< yels h'

iv. Ydl m%pdrl (plant propagators)

Y%S ,xldfõ jeä     jYfhka Ndú; jk iy myiqfjka ks¾udKh lr .; yels jHqy fõ'
,nd .; yels iïm;a wkqj fuu jHqy ;kd .; yels h'

iQ¾h m%pdrl jHqy (solar propagators)

iQ¾h m%pdrl wdf,dalh .uka l< yels fmd,s;Skaj,ska nyq, j ks¾udKh lr .kS'
fuh ;=<g iQ¾hdf,dalh .uka lrk neúka ta ;=< WIaK;ajh jeä ùu isÿ fõ' fmd,s;Ska
wdjrKh ksid fuh ;=< ;sfnk c, jdIam o msg ùu isÿ fkdfõ' tksid m;% ye<S hdu isÿ
fkdù m%NdixYaf,aIKh ukdj isÿ fõ'  tfukau fuu jHqyh ;=< WIaK;ajh yd wd¾ø;dj
jeä ùu fya;=fjka fyda¾fudak l%shdldrs;ajh jeä ù isgq jk ,o o`vq len,sj, uq,a we§u
fõ.j;a flf¾'  wjYH;dj wkqj úúO wdldrfha iQ¾h m%pdrl ;kd .; yels h'

iQ¾h m%pdrl jHqyhla iEoSu

fï i|yd m%:ufhka c,fhka hg fkdjk ;eks;,d N+ñhla f;dard .; hq;= h' wjYH
m%udKhg È." m<, i,l=Kq lr miqj WK ,S má isgqjd w¾O ljdldr wdlD;shla ilid
.kS' idudkHfhka rduqfjys Wi 60 - 90cm muK ùu fhda.H kuq;a Ndú; lrk frdamK
øjH wkqj th fjkia úh yels h' fuu wdlD;shg msg;ska fmd,s;Skaj,ska wdjrKh
lsrSfuka ir, iQ¾h m%pdrlh ;kd .; yels h'

fuu ir, iQ¾h m%pdrlh ;=<
8 - 10cm la muK >klug f;;a
l< frdamK udOHh w;=rd ksjerÈ
j lmd .;a o`vq len,s tys isgqùu
lrhs' iQ¾h m%pdrlfha fmd,s;Skfha
hg odrh md;a;sh u; jfÜg isák
fia ilia lr .,a leg fyda ,S
len,s ;nd c, jdIam msg fkdjk
fia ilia lr ;eìh hq;= h'

;jdka ñY%Kh i|yd u;=msg
mia yd fldïfmdaiaÜ  fyda osrE f.du 1(1 wkqmd;hg ñY% lr .kakd ,o ñY%Kh .ekSu iqÿiq
h' o`vq len,s" m;% len,s" uq,a len,s uq,a woaojd .ekSug isks÷ je,s ( fldïfmdaiaÜ 1(1
ñY%Khla Ndú; lsrSu iqÿiq h ^fuu ñY%K wkqmd; m%dfoaYSh jYfhka fjkia úh yels h&'

� iQ¾h m%pdrlh

fndfyda wjia:dj, tla o`vq lene,a,la fuh
;=< uq,a woaojd .kakd neúka  talSh iQ¾h m%pdrlhla f,i
o fuh y`ÿkajhs'

fuys § f.aÊ 150-200 muK jk" úIalïNh
12-20cm la muK jk fmd,s;Ska frda,lska 45cm la muK
È. fmd,s;Ska lene,a,la f.k tys tla me;a;la iS,a lr
.kS' tu Wrfhka 1$3 la muK msfrk fia ÔjdKqyrKh
lr .;a u;=msg mia yd je,s 1(1 wkqmd;hg ñY% lr m%udKj;a
f;;ukhla ,efnk mßÈ c,fhka f;;a lr fmd,s;Ska
Wrhg oukq ,efí'  fuys yß ueÈka wdOdrl fldagqjla o

fmd,s;Ska
wdjrKh

<

3 m
1 m

60-90 cm
rduqj<

<

rEmh 9'9# ir, iQ¾h m%pdrl jHqyhla idok whqre

frdamK udOH<

rEmh 9'10# talSh iQ¾h m%pdrlhl

jHqyhla

fmd,s;Ska ljrh<

w;= len,s<
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isgqjd .kS'  bkamiq kshñ; wdldrhg lmd .;a o`vq lene,a, th ;=< isgq ùu lrhs'  bkamiq
fmd,s;Ska nE.fha by< fl<jr fyd¢ka iS,a fjk mßÈ .eg .id ;rula fijk ia:dkhl
;nhs'

fuf,i ilia lr .;a iQ¾h m%pdrl ;=< WIaK;ajh by< hdu ksid fyda¾fudak il%Sh
ù uq,a we§u isÿ fõ'  fïjd ;=< wd¾ø;dj by< hk neúka o`vq len,s úh<S hdu je<fla'  fï
wdldrhg mrir ;;aj md,kh lsÍfuka o`vq len,s uq,a weoaoùu fõ.j;a lr .; yels h'

v. c, ixrlaIK m%pdrl jHqy

j¾Id ld,fha § ,efnk c,h ixrlaIKh lr .ksñka úh<s ld,fha § fnda. j.d
lsÍug fuu m%pdrK jHqy Ndú; lrhs' fuys § fldïfmdaiaÜ
jeks ldnksl øjH tl;= l< ia:dkhl 9'11 rEmfha wdldrhg
m%pdrl jHqy ;kd ta ;=< fnda. j.d l< yels h' j¾Id
ld,fha § fuh ;=< we;s mig c,h ldkaÿ fõ'  túg
m%pdrl jHqyh ;=< we;s mi c,fhka ix;Dma; fõ' úh<s
ld,fha § mfika c,h jdIamSlrKh  jqj o m%pdrl jHqyh
;=< úh<s ld,fha §  fkdúhf<a' thg m%Odk fya;=j jHqyh
;=< wêl  wd¾ø;djla mej;Su ksid jdIamSlrKh je<elaùu
h' tksid fuu m%pdrl jHqy ;=< úh<s ld,fha oS mjd c,
iïmdokhlska f;dr j fnda. j.d l< yels h'

vi. WKqiqï md;a;s (hot beds)

idudkHfhka fïjd Ndú; jkafka fi!uH
l,dmsl rgj, h'  tu rgj, YS; iD;=fõ osS
wêl jYfhka WIaK;ajh my; jefgk ksid
j.d udOHh u; ;ekam;a l< îc id¾:l f,i
m%frdayKh fkdfõ' tneúka lD;%su j m%frdayKhg
wjYH WIaK;ajh ,nd fokakd jQ jHqyhla f,i
WKqiqï md;a;s y`ÿkajd osh yels h'   fuys oS
úoHq;a ;dmk o`.rh u.ska wjYH m%udKhg
WIaK;ajh ,nd foa' tneúka j.d udOHh ;=<
m%frdayKhg wjYH WIaK;ajh ;yjqre fõ'

vii. YS; rduq (cold frame)

fïjd o Y%S ,xldfõ Ndú; fkdfõ' idudkHfhka fïjd Ndú; jkafkA fi!uH
l,dmsl rgj, h' YS; rduqj o tla;rd wdldrhlg b;d l=vd yrs;d.drhlg iudk h' YS;
foaY.=Kh  ksid l=vd me<j,g we;s úh yels wys;lr n,mEï je<elaùu i|yd YS; rduqj
ilia lr ta ;=< l=vd me< kv;a;= lrhs' úoHq;h Ndú; lr YS; rduqj ;=< me< wêl
YS;f,ka wdrlaId jk WIaK;aj uÜgul mj;ajd .kS'

w¾O iaÓr yd iaÓr Ydl m%pdrl jHqy

fïjd iaÓr j ilia lrk ,o jHqy fõ' bka idfmalaI j wvq ld,hla l,a mj;sk jHqy
w¾O iaÓr jHqy .Khg wh;a fõ' fnda. j.djl § fuu jHqy f;dard .ekSfï § my; i|yka

lreKq flfrys ie,ls,su;a úh hq;= h'

� j.d lrkq ,nk fnda.hg .e<mSu

� j.d lrkq ,nk mßirhg$m%foaYhg .e<mSu

� f.dúhdf.a wd¾Ól uÜgu

rEmh 9'11# c, ixrlaIK m%pdrl

jHqyhla

rEmh 9'12# WKqiqï md;a;shla
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tfia u jHqyh i|yd øjH f;aÍfï § o

� l,a meje;au

� jHqyh ;=< WIaK;aj md,kh

� ñ, hk lreKq flfrys wjOdkh fhduq l< hq;=
h'

yß;d.dr (green house)

uq,au yrs;d.drh j¾I 1700 oS ksmojd we;s w;r th
wdjrKh lr ;snqfKA ùÿre ;yvqj,sks' uq,ska u fuu
yrs;d.dr ;=< j.d lr we;af;a ños" flduvq" iafg%dafnrs
jeks m,;=re j¾. jk w;r miqj t<j¨ j¾. o j.d lr
we;'

yrs;d.dr uQ,O¾uh

fi!uH l,dmsl rgj, YS; iD;=fõ oS fnda. j.d lsrSu m%n, wNsfhda.hls'  fndfyda
úg rd;%S WIaK;ajh tu ld,fha oS c,h ñfok WIaK;ajh (freezing temperature) wNsnjd
my< jefÜ'  túg fnda. Ydlj, ffi, ;=< yd ffi, w;r c,h whsia njg m;a fõ'
ixjD; l=áhla ;=< j.d lsrSfuka fuu ;;ajh j<lajd .; yels h'  tfia u th ixjD; jqj;a
osjd iQ¾hdf,dalh ,eìh     hq;= h'  fï wkqj ùÿrej,ska wdjrKh jQ l=áhla ;=< j.dj wdrïN
úh' fujeks wdjrKhla ;=<g osjd ld,fha oS  iQ¾hdf,dalh ,efí'  tajd ,efnkqfha
Yla;sfhka jeä flá ;rx. f,i h' tu ;dm úlsrK yrs;d.drfha N+ñ mDIaGh u.ska Wrd
f.k ;dmh .nvd lr .kS'  2'4 ksmqK;d uÜgfuys o úia;r lr we;s mrsos rd;%S ld,fha tfia
wjfYdaIKh lr .;a ;dmh os.= ;rx. f,i úfudapkh fõ' rd;%S ld,fha oS Ydl
m%NdixYaf,aIKh isÿ fkdlr Yajikh muKla isÿ lrk neúka ùÿre wdjrKhg my<ska
CO

2 
wêl idkaøKhlska mj;S'  tu CO

2
 ia;rh u.ska os.= ;rx. ;dm úlsrK msg ùug fkdoS

m%;s-mrdj¾;kh (re-reflection) isÿ lrhs' tu ksid rd;%S ld,fha oS fuu jHqyh ;=< ;dmh /
f|a'  tneúka ndysr mrsirfha WIaK;ajh c,h ñfok WIaK;ajhg jvd by< uÜgulska
mj;sk ksid fnda.j,g ydkshla issÿ fkdfõ' YS; ld,h ;=< o j.d l< yels h'

yrs;d.dr bos lsrSug úYd, uqo,la jeh jk w;r Y%S ,xldfõ t;rï m%p,s; fkdfõ'
tfy;a fïjd ;=< WIaK;ajh" wdf,dalh" wd¾ø;djh" iq<`. ^jdhq p,k& wdoS ish,q idOl
md,kh l< yels ksid iqúfYaIS jQ lDIsld¾ñl lghq;= i|yd Ndú; lrhs'

Wod ( wNsckk lghq;= i|yd
m¾fhaIK lghq;= i|yd

Bg wu;r j úis;=re me< j.dj yd u,a j.dj wdoS by< wdodhï ,nk lDIs jHdmdr i|yd
Ndú; lrkq ,efí'

ksj¾;k l,dmSh rgj, yrs;d.dr

yrs;d.dr we;s jQfha fi!uH l,dmSh rgj, jqj o miqj úúO
wjYH;d u; ksj¾;k iy Wm ksj¾;k rgj, o jHdma; úh
^Wod( lsh;a oe;s wdldr yrs;d.dr - saw tooth house).

fuu jHqyh ;=< mxld u.ska we;=<; WKqiqï jk jd;h
msg;g heùu isÿ flf¾'  fï i|yd isÿre isák fia jy,h
ilikq ,efí'  fuf,i WKqiqï jd;h msg ùu ksid by;
ku fuu yrs;d.drhg Ndú; lrhs' mxldfjka we;=`M lrk

jd;h fmryklska fmÍ tk fia ilid we;'  fï ksid fuu m%pdrl jHqyh ;=< frda."
m<sfndaO md,khla isÿ fõ' wLKav jdhq m%jdyhla we;=<; isg msgg .e,Su ksid ndysßka

rEmh 9'13# yß;d.drhla

rEmh

9'14# yrs;d.drfha mshiafia iy

me;s wdjrK ljq`M ;=<ska WKqiqï

jd;h msgj hk whqre
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frda." m<sfndaaO we;=`M ùu o j<lS'

iuyr úg WIaK;aj ixfõoS jHqy (thermo regulators) fujeks yrs;d.dr ;=< iúlr
we;s w;r WIaK;ajh wkjYH f,i by< hk úg th y`ÿkd .kS' tu.ska m%Odk md,lh
(main controller) fj; úoHq;a mKsúv hjhs' túg tu.ska wNHka;r l=áh mqrd c, jdIam
ñysÿula f,i m;=rejd yrshs' c,h ñysÿula f,i msg lsrSug wNHka;r j fhdod we;s c,
k<j,g misters kï WmlrK iú lr ;sfí'

fmd,s;Ska Wux (poly tunnel)

miq .sh ld,h ;=< jvd;a m%p,s; jQ Ydl m%pdrl
jHqyh fuhhs' fïjd yß;d.drj,g jvd ,dNodhS j yd
myiqfjka ilid .; yels h' fuh w¾O iaÓr m%pdrl
jHqyhls'

jHqyh yd wNHka;r mrsir ;;aj md,kh

hlv ngj,ska w¾O ljdldr j iE¥ ksjdihla
mdrcïnq, lsrK we;=̀M fkdjk fmd,s;Ska j¾.hlska ̂ fmd,shqrs;ska-polyurothine) wdjrKh
lr fmd,s;skaa Wux ks¾udKh flf¾'  w¾O j,dldr jy,hla iys; jHqy jeääääämqr Ndú;

lrhs'  my; rg m%foaYj,§ fï ;=< WIaK;ajh
by< hdu m%n, .eg¨jls'  tjka wjia:dj, oS
ì;a;sfha by<ska jd;h weo ouk mxld iú lrhs'
ke;fyd;a 9'17 rEmfha oelafjk whqre w¾O
ljdldr jy,fha by<ska r;a jQ jdhq Odrd bj;a
jk wdldrhg jy,h ilihs' ì;a;s i|yd fmd,s;Ska
fjkqjg lDñ wdrlaIs; oe,a Ndú; lsÍfuka o
Wu`.  ;=< jd;h WKqiqï ùu je<fla'   túg my<
oe,a .eiQ fldgiaj,ska isis,a jdhq Odrd weoS tk
w;r r;a jQ jdhq Odrd bj;a ùfuka WIaK;ajh
md,kh fõ' fï l%shd ksid u wkjYH mßÈ wd¾ø;dj
by< hdfuka jk ydks o j<ld .; yels h' fï

yereKq úg WIaK;ajh" wd¾ø;dj" jdhq p,k wdosh md,kh flfrk ixlS¾K l%uhla fuu
jHqyh ;=< fkdue;'

fuu jHqy jvd;a id¾:l j Ndú; l< yelafla
kqjrt<sh" nKavdrfj, wd§ isis,a foaY.=Kh iys;
m%foaYj, h'  ld,hla .; jk úg j¾Idjg yiq
ùfuka f;;ukh jeä ùu ksid;a wfkla mßir
idOlj, n,mEu ksid;a fmd,s;Ska$lDñ oe,a u;
we,a.S j¾Okh ùfuka tajd ÿ¾j¾K ù wdf,dalh
.uka lsÍu iSudldÍ fõ' tu ksid jir 4-5 lg jrla
wdjrKh w¨;a l< hq;= h'

,e;a ksjdi     (lath house)

oekg jir lSmhlg fmr jvd;a m%p,s; j ;snQ Ydl m%pdrl jHqy j¾.hls' ,S máj,ska
wdjrKh lr iE¥ ksjdi ,e;a ksjdi f,i ye¢kafõ' fuys § ,S fjkqjg ,Kq fyda oe,a
Ndú; fldg wdjrKh lsÍu o issÿ l< yels h' ,e;a ksjdi iE§fï uQ,sl wruqK jQfha
iq<`.ska wdrlaIdj" wd¾ø;dj hï ;rulg by< w.hl mj;ajd .ekSu" fijK iemhSu yd
óhka" idjqka jeks m<sfndaOhkaf.ka wdrlaId lr .ekSu h'  ,Kq .Dy" oe,a .Dy yd ,S má

rEmh 9'15# fmd,s;Ska Wu.la

rEmh 9'16# fmd,s;Ska Wu.l ieleiau

rEmh 9'17# mshis iys; fmd,s;ska Wu.la
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.Dy fuu jHqy j¾.hg wh;a fõ'

� ,Kq .Dy

f;;ukh yd wd¾ø;dj wdrlaId lr .ekSug
jvd;a WÑ; fõ'   iq<`. u.ska wdrlaId ùu o isÿ fõ'
Wv jeähd" weka;+ßhï jeks u,a Ydl i|yd jvd
fhda.H jk w;r blaukska ,kq Èrdm;a ùu" È,Sr

frda. jHdma;sh fuys we;s .eg¨ f,i oelsh yels h'

� oe,a .Dy

wdf,dalh md,kh lsÍu oe,a .Dyj, uQ,sl wruqK
fõ' fï i|yd wdf,dalh md,kh 50%  yd 75%

jYfhka fj<|fmdf<ys oe,a j¾. we;' Wvjeähd
i|yd 50%  fijK oe, o weka;+ßhï i|yd 75%
fijK oe, o Ndú; fõ' WIaK;ajh wvq m%foaYj,
fld< mdg oe,a Ndú; lsÍfuka .Dyh ;=< WIaK;ajh

Wmßu lr .; yels h'

� ,S má .Dy (lath

house)

fijK ,nd §u yd iq<.ska me< wdrlaId lsÍu isÿ
fõ' úfYaIfhka f;a j.dfõ § ;jdka me< ,S má .Dy ;=<
;nkq ,efí'

fnda. j.dfõ oS mrsir ;;aj md,kfha .eg¨

� m%pdrl jHqy f;dard .ekSu iy bos lsrSfï ;dlaIKh ms<sn|

mj;sk .eg¨

� j.d lrk fnda. j¾.h iy m%foaYfha mdßißl
;;a;aj wkqj md,kh l< hq;= wjYH;d ksjerÈ j wjfndaO lr fkd.ekSu

� ksjerÈ ;;aj ksis mßÈ wjfndaO lr .;a; o Wmßu Ôj ld,hlg Tfrd;a;= fok
mßÈ wvq úhoñka m%pdrl jHqy bÈ lr .ekSug wjYH wuqøjH" WmlrK "Wmdx.
iy mqyqKq Y%uh ys`. ùu

� ld,.=Ksl yd foaY.=Ksl úpH,hkag fkd.e<fmk jHqy bÈ lsÍu fya;=fjka
fnda. wiajekafka .=Kd;aulNdjh msßySu

� fnda. j.d ;dlaIKh ksis f,i Ndú; fkdlsÍu

md,kh lrk ,o ;;aj hgf;a fnda. j.d isÿ lrk úg taa i|yd kshñ; l%ufõo
wkq.ukh l< hq;= h' ta i|yd m%ñ;sfhka by< îcj,ska l%udkql+, j ilia l< ;jdkaj,
îc me< idod .; hq;= h' kuq;a tu l%ufõo wkq.ukh fkdlr ndysr j.djkag iqÿiq
m%fNaoj, me< m%pdrl jHqy ;=< j.djg f;dard .kS'  tu.skaa j¾Okfha úIu;d iys;
j.djla we;s fõ'

� wêl f,i ridhksl m<sfndaO kdYl u; úYajdih ;eîu

m%pdrl jHqy ;=< j.dfõ § yg .kakd È,Sr frda. md,khg wêl f,i ridhk øjH
Ndú; lrk wjia:d we;' fï fya;=fjka yß;d.dr fiajlhkaf.a  yd mdßißl m%fhdackj;a

rEmh 9'18# ,Kq .Dyhla

rEmh 9'19# oe,a .Dyhla

rEmh 9'20# ,S má .Dyhla
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Ôùkaf.a meje;aug o wjidkfha mdxY= mßirhg o ;¾ckhla we;s lrúh yels h'

� wdfhdack yelshdj wvqlu yd l=vd mßudK j.djkag iSud ùu

fmd,s;ska Wux jeks m%pdrl jHqy ;=< t<j¨ j.dfõ kshe<s fndfyda j.dlrejka
ÿ¾j, wd¾Ól Yla;shlska hq;a mqoa.,hka ùu ksid by< wdfhdackhg th ndOdjla fõ'
;dlaIKsl .eg¨ yd wf<úfha .eg¨ ksid o wjodkï ;;ajhla we;' tu.ska wmkhk
fj<|fmd< jeks jvd;a ,dNodhS ia:djr wdodhï ud¾. olajd <`.d ùug ndOdjla ù we;'

� wdh;ksl myiqlï wvq ùu

md,kh lrk ,o ;;aj hgf;a fnda. j.dj isÿ lrk úg j.d lkakh ;=< jßka jr
.eg¨ u;= ùu isÿ fõ' kuq;a fïjdg úi÷ï i|yd wjYH Wmfoia ,nd .ekSug Yla;su;a
lDIs jHdma;s fiajhla fkdue;s ùu m%Odk .eg¨jls'

;j o ;dlaIKsl wuqøjHj, iy fiajdj, l,ska l,g ys`. ;;ajhka mj;S'
Wod ( fhda.H fouqyqka îc m%fNao ys`. ùu

uv m%;sldß; wdjrK øjHj, wêl ñ,

� wmøjH neyer lsÍu

wdrlaIs; fnda. j.dfõ § Èrdm;a fkdjk fmd,s;Ska wdÈh fhdod .kS' kuq;a wjqreÿ
4 - 5 jeks ld, iSudj, § fïjd bj;a lr w¨;ska fmd,s;Ska wdjrK fhdohs'  bj;a lrk
,o fmd,s;Ska wmøjH neyer lsÍu .eg¨jls'

by; .eg¨ iy.; ;;a;aj j<lajd .ekSug wdh;ksl myiqlï ÈhqKq lr jHdma;
fiajd" wf<úlrKh" wuqøjH yd fiajd iemhqu wdÈh úêu;a lsrSu jeo.;a fõ'

   9'2 ks¾mdxY= j.dj

lDIsl¾ufha § fnda. j¾Okh i|yd wjYH fmdaIl yd c,h ,nd fok m%Odk udOH
f,i mi fhdod .efka' kuq;a úúO fya;+ka ksid fuu mi iSudldÍ idOlhla njg m;a
fõ' tkï ck.yk j¾Okh yd kd.ÍlrKh fya;=fjka j.djg fhdod .; yels N+ñ
m%udKh wvq fõ' wLKav j j.d lsrSu" mdxY= Ldokh" mi wdï,sl fyda ,jK ;;ajhg
m;aùu jeks fya;+ka ksid o j.d i|yd iqÿiq ìï m%udKh wvq fõ' fuu iSudldÍ idOlh
u`. yrjd .ekSfï úl,am l%uhla f,i ks¾mdxY= j.dj fyj;a mia rys; j.dj ( soil - less

culture)  y÷kajd § we;'

Ndú; lrk j.d udOHh"  fmdaIl imhkq ,nk l%uh yd j.d lrkq ,nk n÷ka
i,ld ks¾mdxY= j.dj igyk 9'1 wkqj j¾.SlrKh l< yels h'

fï wkqj ks¾mdxY= j.dfõ oS j.d udOHh f,i øj" >k fyda jdhq fhdod.; yels h'
fuu l%uj,ska iqÿqiq l%uhla f;arSfï oS my; i|yka idOl flfrys wjOdkh fhduq lsrSu
jeo.;a h'

• mrsirfhka ,nd.; yels bv
• fhoúh yels iïm;a yd uQ,Okh
• myiqfjka $,dNodhS j ,nd .; yels iajdNdúl fyda lD;%su udOH
• talSh lafIa;%M,hlska ,nd .; yels wiajekak
• ksIamdos;fha .=Kd;aulNdjh

- meyeh" fmkqu" yevh
- lDIs ridhkj,ska f;dr ùu
- ñksidg ydksodhl laIqø cSùkaf.ka f;dr ùSu



3
3
6

fmdaIl ødjK mg,

;dlaIKh

(nutrient film technique -

NFT)

 újD;

 l%uh

ixjD;

l%uh

n`ÿka ;dlaIKh

(pot technique)

.eUqre fmdaIK Odrd

;dlaIKh (deep flow

technique- DFT)

ks¾mdxY= j.dj

Soilless Cultivation

c, frdams;$fmdaIl ødjK ;=< j.dj >k udOH$j.dj jd.; j.dj

 (water culture/ (Solid media culture) (aeroponis)

hydroponics)

fmdaIK ødjK

j<djla ;=<

j.d ;dlaIKh

(fog feed

  technique)

fmdaIK ødjK

;=< úisreula ;=<

j.d ;dlaIKh

(root mist  technique)

ixjD;

^kej; ixirKh jk&

moaO;s ;=< ixirKh

jk l%u

(circulating solution

culture)

újD; ̂kej; ixirKh

fkdjk&  moaO;s ;=<

ødjK ixirKh fkdjk

l%u

(non - circulating

solution culture) isria f,i /`o jQ j.d u¨

;dlaIKh (hanging bag

technique)

 ;sria j.d u¨

;dlaIKh

(horizontal grow bag

technique)

>k udOH msr jQ ldkq fyda

md;a;s ;=< j.d ;dlaIKh

(trench or trough

technique)

c,Sh fmdaIl udOHhl

uq,a .s,a jQ j.d

;dlaIKh (root

dipping technique)

md fjk ia;rhl j.d

;dlaIKh (floating

technique)

flaYdl¾Il

wjfYdaIK j.d

;dlaIKh ( capillary

action technique)

igyk 9'1( ks¾mdxY= j.dj j¾.SlrKh
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c, frdams; j.dj$ fmdaIl ødjK ;=< j.dj

c,Sh j.d udOHhl fnda. j.d lsÍu c, frdams; j.dj f,i ye¢ka fõ'  wx. iïmQ¾K
fmdaIl ødjKhla nyd¨ n÷ka ;=< >k udOHhl wdOdrh we;sj fyda fkdue;sj fnda. j.d
lsÍu fuys § isÿ flf¾'  c, frdams;  j.dfõ § fhdod .kq ,nk c,fha .=Kd;alNdjh
ms<sn| wjfndaOh jeo.;a fõ'

j.=j 9'1 # jdß c, iïmdokfha § c,fha .=Kd;aulNdjh i|yd i,lkq ,nk lreKq

ie,lsh hq;= .=Kd;aul mka;sh

lreKq   ydksodhl fkdjk$ uOHia: mrdih   ydksodhS mrdih

  fhda.H mrdih

pH w.h idudkH mrdih 6'5- 8'4

,jK;dj

^úoHq;a ikakdhl;dj&(ds/m) 0'0 - 0'8 0'8 - 3'0 >3

fidaähï ^ñ,s iul$,Sgr& <3 >3

laf,darhsâ ^ñ,s iul$,Sgr& <3 >3

fndafrdaka  ^ñ,s .%Eï$,Sgr& <0'7 0.7-3.0 >3

nhsldnfkaÜ ^ñ,s iul$,Sgr& <1'5 1'5 - 8'5 >8'5

fmdaIl ødjK ;=< j.dj m%Odk jYfhka wdldr follg isÿl< yels h'
1' ixirKh jk l%uh 2' ixirKh fkdjk l%uh

ixirKh jk l%uh

fmdaIK  udOHh  ixirKh  isÿ  jk  wdldrhg  j.d  lsÍu  l%u  lsysmhlg  isÿ
l< yels h'

� fkd.eUqre fmdaIK ødjK mg, ;dlaIKh (nutrient film technique - NFT)

� .eUqre fmdaIK Odrd ;dlaIKh (deep

flow technique - DFT)

fkd.eUqre fmdaIK ødjK mg, ;dlaIKh     (NFT)

fuys § fmdaIl udOH ishqï nEjqula iys;
fkd.eUqre we<shla (shallow gully) ;=< .,d hdug
i,iajhs' Y%S ,xldfõ fuu we<s idokq ,nkafka 10cm

úIalïNh iys; fmd,sjhskhs,a laf,darhsâ (PVC)

ngj,sks' wfkla rgj, fï i|yd fhdod .kafka keñh
yels (flexible) PVC,  fmd,sldnfkaÜ (polycarbonate),

*hsn¾.a,dia mg, (fibre glass films) hkdÈfhks' 0'5mm

muK we;s øj mg,hla f,i
fmdaIl ødjKh fuu we<s ;=<ska
.,d hdug i,iajhs'

j.d udOHhl fyd a l=vd
n÷kl isgqjkq ,enQ me< we<sh
uOHfha ;nd jdIamSlrKh ùu iy
wdf,dalh m;s; ùu je<elaùu

rEmh 9'22# NFT j.d moaO;shl uQ,sl fldgia

PVC k<h

fmrKh
fmdaIl gexlsh
fmdaIl ødjKh
ødjKh ;=< .s,aúh
yels fmdïml,.klh

,S ;Ügqj

lrdu lmdgh

j.d k,h rEmh 9'21# NFT we<sh ̂ isrialvla&

NFT we,sh

uQ, uKav,h
;=kS fyda >k
ødjKh ^mg,h&
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i|yd we<sfha odr fol tlg isák fia ;nd lgq .id ;%sfldaKdldr k<hla f,i ilikq
,efí'

l=vd me< fmdaIl ødjKfhka fmdfydr yd c,h ,nd .kakd w;r uq,a j¾Okh jk
úg uq,a k<h ;=< me;sÍ jefâ'

Wmßu jYfhka 10 m  la È. fma<s mdúÉÑ l< yels h' u| nEjqula iys; j mej;sh hq;=
h'  i;shlg muK jrla fmdaIl udOHh udre l< hq;= h'

.eUqre fmdaIl Odrd ;dlaIKh (DFT)

fuys § fkd.eUqre we<shla fjkqjg .eUqrg ilia lrk ,o we<shla Ndú; lrhs'
tkï fmdaIl ødjKhla 10cm úIalïNh we;s PVC k<j, wvla msfrk fia ilia lr we;'
k<fha Wv me;af;a we;s isÿrlska me<h iys; oe,a fyda isÿre iys; ma,diaála n÷k k<h ;=<
;nd we;' oe,a n÷k ;=< mqrjd we;af;a fldyq n;a" .,a l=vq jeks wl%Sh >k udOHhlsks' th
fhdod .kqfha me<h ord isàu i|yd muKs' fuys PVC k< ;ks ;Ügqjl wdldrhl fyda
;Ügq lsysmhla wdldrhg ̂ wla - jla (zig - zag) wdldrhg& ilia l< yels h' ;Ügq lsysmhlg
ilia lrk úg ñá fnda. isgqùu lrhs'

fldyqn;a fyda ldnksllD; oyhshd fyda fuu
foj¾.fhau ñY%Khla nÿka udOH i|yd Ndú; lrhs' j.d
udOHh n÷kg oeóug fmr khsf,daka oe,a lene,a,lska
nÿka we;=<; wdjrKh lsÍfuka >k udOHh fmdaIl ødjKh
;=<g .uka lsÍu j<lajhs'

by; l%uj,g ilik ,o moaO;shl .,d hk ødjKh
tu we<sfha fl<jr iú lrk ,o fmdaIl gexlshg tl;=

fõ' fuu .,d hk fmd aIl
ødjKh tys fl<jr iú lr we;s fmdaIl gexlsfha isg mSvk fmdïmhl wdOdrfhka kej;
kej;;a m%;spl%SlrKh jk wdldrg ilia lr we;' fuu fmdaIl ødjKh ks;r w¨;a lsÍu
fyda hdj;a ld,Sk lsÍu l< hq;= h'
ksYap, ødjK l%uh ^fmdaIl pl%SlrKh fkdjk l%uh&

fuh m%Odk jYfhka wdlr 3 lg isÿ lrhs'

� uq,a .s,a jQ j.dj (root dipping technique)

� md fjk j.dj (floating technique)

� flaYsl wjfYdaIK j.dj (capillary action technique)

uq,a .s,a jQ j.dj

fmdaIl pl%slrKh fkdjk by; l%uj, § fmdaIl udOHh gexlshl yeve;s lsishï
nÿkl fyda fmÜáhl mqrjd we;' tys we;=`M me;a; 0'15mm >klu we;s l`M fmd,s;Ska
fld<hla w;=rd ilia lr we;'   fï u.ska Èhr ldkaÿ ùu je<elaùu fuka u wdf,dalh

rEmh 9'24# wla-jla wdldr     DFT

j.d moaO;shl uQ,sl ie,eiaurEmh 9'23# ;ks ;Ügqfõ     DFT j.d moaO;shl uQ,sl ie,eiau

bj;a jk
fmdaIl ødjKh
kej; gexlshg
.uka lrhs'

mSùiS
k<h

fmdïmh

laIqø fmdaIl
iemhqï k<
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wju lsÍu o n,dfmdfrd;a;= fõ'  fuu l%ufha § îÜrEÜ' rdnq" lerÜ jeks fnda. i|yd >k
udOHhla iys; j Ndú; l< yels jHqy fuka u wfkl=;a fnda. i|yd ødjK udOHh muKla
Ndú; jk jHqy y÷kajd § we;'

� w, fnda. yer wfkl=;a fnda.

i|yd

fuys o S m shkla iys;
n÷kla j.dj i|yd Ndú; fõ'
úúO wdldrfha jHqy fï i|yd
Ndú; l< yels jqj o WIaK;ajfha
by< ke.Sula isÿ fkdjk neúka
iaghsrfmdaï fmÜá jvd;a iqÿiq
fõ' n÷fka .eUqr 28 - 30cm  la
muK úh hq;= h' wdf,dalh we;=,a
ùu je<elaùu i|yd;a" me< /
|ùu i|yd;a mshkla fhdod .kakd w;r"  mshfkys ilia lrk ,o isÿre ;=<ska n÷ka .;

me< ødjKh yd iïnkaO lrkq ,efí'  n÷ka me< ;nk
isÿrej,g wu;r j tla isÿrla fmdaIl udOH kej;
iemhSu i|yd ysia j ;eìh hq;= h'   fuu isÿre u.ska
n÷ka ;=< jd;h ixirKh fõ'

n÷fka isgqùu i|yd wjYH me< ilid .ekSug oe,a
n÷ka fyda l=vd ma,diaála fldamam Ndú; l< yels fõ'
ma,diaála fldamamj, ì;a;sfha yd m;=f,a isÿre we;s lr
tu n÷kaj,g ÔjdKqyß; fldyq n;a mqrjd îc fyda me<
isgqjd .kS'  bka miq l`M fmd,s;Skaj,ska wdjrKh lrk
,o ßðf*daï fmÜáhg fmdaIl ødjKh oud tys mshkg
me< iú lr ;nhs'  fuf,i ilia lr .;a jHqyh

fkdf;fuk" wdf,dalh ,efnk ia:dkhl ;nhs'

n÷fka fmdaIK ødjKhg by<ska m%udKj;a ysia wjldYhla mj;ajd f.k hdfuka uq,a
j¾Okh ukdj isÿ fõ'  jvd;a iqÿiq jkafka uq, uKav,fha by< ;=fkka foll fldgila

jd;hg ksrdjrKh ùu;a" wfkla fldgi fmdaIl ødjKh ;=< .s,S md ù ;Sîu;a h'

� w, fnda. i|yd >k udOH iys;

j.d jHqyh

20-30cm .eUqre fmÜáhla fï
i|yd fhdod .efka' n÷fkka 1$3 la
muK jk fia fmdaIl ødjKh mqrjd
ødjKhg by<ska 7'5cm  l muK ysia
wjldYhla ;sfnk fia hlv oe,la
n÷kg iú lr thg ÔjdKqyß; fldyq
n;a jeks udOHhla mqrjd me< isgqùu
lrkq ,nhs'

l=vd me<j, uQ, uKav,h fmdaIl ødjKh olajd j¾Okh jk ;=re 2'5 cm muK
úIalïNfhka hq;a iújr" isÿre iys; PVC k<h ;=< >k udOHh mqrjd fmdaIl udOHh ;=<
.sf,k fia ;nk neúka fmdaIl ødjKh flaYdl¾IK l%shdj,sfhka me<j,g imhkq

rEmh 9'25# ixirKh fkdjk fmÜá wdldr j.d n`ÿkl isrialv

jd ixirKh yd
ødjKh kej;
msrùfï isÿr

mshk

ødjK n÷k

fmdaIl ødjKh

me< iys;
l=vd n÷k

n÷ka udOHh
jd;h wjfYdaIKh
lrk uq,a

fmdaIl wjfYdaIKh
lrk uq,a

rEmh 9'26# iaghsrf*daï  fmÜáhl
ieliQ ixirKh fkdjk j.d

moaO;shla

rEmh 9'27# iaghsrf*daï  fmÜáhl ieliQ ixirKh
fkdjk j.d moaO;shla

jd ixirKh i|yd
mSùiS k<h

jd;kh i|yd bv

j.d n÷kfmdaIl ødjKh

>k udOHh
r|jk oe,

>k udOHh
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,nhs'  uQ, uKav,h fmdaIl
ødjKh lrd j¾Okh jQ miqj
>k udOHh bj;a lr .;a
tu k<hg fmdaIl ødjKh
jd;kh ùu i|yd wdOdrhla
f,i Ndú; l< yels h'

md fjk j.dj

fuh uq,a .s,a jQ j.djg iudk fõ' kuq;a n÷k iïmQ¾Kfhka u fmdaIl udOHfha
.s,ajd md ùug i,iajhs'  idudkH-fhka we;=<; mDIaGh l¿ fmd,s;skaj,ska wdjrKh l<
10 cm la muK .eUq/;s ßðf*daï fmÜáhla fï i|yd fhda.H h'  lD;%su jd Odrdjla u.ska
ødjKh jd;kh ùug i,iajkq ,efí'

md ùfï l%uh iqÿiq jkafka m<d jeks ieye,a¨ fnda.j,g h' fuu me< frdamK
udOHh iys; oe,a n÷kaj, isgqjd tajd ieye,a¨ ßcsf*daï
fyda md ùug myiq ieye,ä  ;yvqjl isÿre ;=< r|jd fmdaIl
udOHh u; md ùug i,iajhs'

flaYsl wjfYdaIK j.dj

flaYsl wjfYdaIK j.dfõ §  m;=f,a isÿre iys;
úúO m%udKj, n`ÿkaj, >k udOH mqrjd" ta ;=< me<
isgqjd  fmdaIl ødjKh wvx.= fkd.eUqre ;eá u;  n÷fka
m;=, fmdaIl ødjKfha .sf,k f,i ;nkq ,efí'
flaYdl¾IKh u.ska ødjKh frdamK udOHh ;=<ska .uka
lr me<fha uq,aj,g ,efí'

n÷ka udOHh f,i fldyq n;a iu`. je,s fyda .,a
l=vq iys; ñY%Khla Ndú; lsÍfuka jd;kh ukdj mj;ajd .; yels h'  fuu l%uh jeäääää
jákdlula iys; me<Eá" w,xldr Ydl" .DydY%s; Ydl j.d lsÍu i|yd fhdod .; yels h'

fnda. j¾Okh jk úg fmdaIl ødjKfha uÜgu wvq ùu;a iu. ødjKfha whk
idkaøKh jeä úh yels h'   fujeks wjia:dj, § tu ødjKh bj;a lr kj fmdaIl
ødjKhla tl;= lsÍu wjYH h'

>k udOH ;=< j.dj (solid media culture or aggregate system)

fuys § j.d udOHh f,i ÔjdKqyrKh lrk ,o my; i|yka øjH Ndú; l< yels
h'

� wldnksl iajdNdúl >k udOH
Wod( fndr¨" .,a l=vq

� ldnksl iajdNdúl udOH
Wod( ldnksl oyhshd" ,S l=vq" fldyq n;a" mSÜfudia" fldyqq fl¢

� wldnksl lD;%su udOH
Wod( frdlajQ,a" m¾,hsÜ (perlite)  j¾ñlshq,hsÜ (vermiculite)

� ldnksl lD;%su udOH
Wod( fmd,shqfr;ska  (polyurethane)

fmd,s*Sfkda,a  (polyphenol)

fmd,sB;¾  (polyether)

rEmh 9'28# md fjk ia;rhl isÿ jk j.dj

fmdaIl
ødjKh

md fjk ;yvqj
lD;%su jd
Odrdjla
iemfha

>k
udOHh

rEmh 9'29# flaIdl¾IK
wjfYdaIs; j.d n`ÿkl isrialvla

fmdaIl
ødjKh
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fmd,sjhskhs,a (polyvinyl)

w¨;a fldyq n;aj, fkdfhla gekska j¾. yd wï, j¾. we;' tajd Ydlj,g ydksodhl
fõ' tneúka fldyq n;a fhdod .ekSfï § udi 6 la muK mrK tajd fhdod .; hq;= h'

>k udOH f;dard .ekSfï § my; i|yka ,laIK iys; udOHhka f;dard .; hq;= h'

� kuHYS,S nj (flexibility)

� Nx.=r nj  (friability)

� c,h r|jd ;nd .ekSfï yelshdj  (water holding capacity)

� m%Yia; jd;kh   (areation)

� c, jykhùu  (drainage)

� iajdrlaIl .=Kh  (buffering  capacity)

� úI ix>glj,ska f;dr ùu

� ydksodhl laIqø Ôù yd jgmKq .ykj,ska f;dr ùu'

újD; fyda ixjD; l%uhg j.d jHqy Ndú; l< yels h'

� ;sria j.d u¨j, j.dj

� isria j.d u¨j, j.dj

� ldkq$md;a;s ;=< j.dj

� n`ÿka ;=< j.dj

isria f,i /`o jQ j.d u¨ ;dlaIKh

fuys § 1 '3m muK È.
is,skavrdldr" mdrcïnq, lsrK
m%;sfrdaë" we;=<; l`M" msg; iqÿ
fmd,s; sk a Ndú; lrhs '  fïjd
ÔjdKqyrKh lrk ,o fldy q
flÈj,ska msrùu lrhs' fuf,i ilia
lr .;a j.d u¨ my< fl<jr uqød
;nd " by< fl<jr l=vd  PVC

k<hlg iú lr" l%udkql+, mr;r
isák fia isria j ;nkq ,efí'  l=vd
oe,a n\qkaj, isgq jk ,o me< t,a,k ,o u¨j, msg;g újD; j mj;sk isÿrej, ;eîu
lrhs' iEu nE.hlu by< fl<jf¾ fmdaIl udOHh úiqreï c, iïmdok ysila u.ska tys
by< wNHka;rhg taldldÍ j  biSu isÿ lrhs'  túg iEu nE.hlu by< fl,jf¾ tu
nE.h ;=< we;s fldyq fl|s yd Ydl uq,a f;ud f.k my<g niS' jeämqr we;s fmdaIl my<g
.uka lr n÷fka m;=f,a isÿfrka bj;a lsÍu lrhs'  bj;ajk fmdaIl ødjKh k< ;=<ska
kej; fmdaIl gexlshg tl;= ùu isÿ fõ'

wdrlaIs; .Dy ;=< fyda újD; ia:dkj, fuu l%uh wkq.ukh l< yels h' m%udKj;a
wdf,dalhla ,efnk mßÈ nE.a ;eîu l< yels h'

t,a,k nE.a t;rï Yla;su;a fkdfõ'  fïjd jir 2 la muK fhdod .; yels h'
fïjdfha we;=<; l`M meye ùfuka mdis yd os,Sr j¾Okh je<flk w;r uQ, uKav,fha
ys;lr j¾Okhg wjYH w`ÿre mßirh ,nd foa'  fuu l%uh fld< t<j¨" iafg%dafnß" l=vd
u,a me<j,g fhdod .; yels h'

rEmh 9' 30# isria f,i /|jQ j.d u¨ iys; moaO;shl uQ,sl

fldgia

fmdaIl ødjK
iemhqï k,

fldyq fl|s
msrjQ j.d u¨

N+.; gexlsh

fmdïmh
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;sria j.d u¨ ;dlaIKh

fï i|yd 1-1 1$2 m la È.
iqÿ meye;s ̂ we;=<; l`M meye;s&
mdrcïnq, m%;sfrdaë fmd,s;Ska
Ndú; lrhs '  fïjd ; =<g
ÔjdKqyrKh lr .;a udi 6 la
muK merKs fldyq n;a fhdod
.ekSu lrhs'  fuf,i ilia lr
.;a nE.hla  6cm la muK Wi yd 18 cm la muK m<, fõ'

fujeks u¨ j.d ìfï ;sria w;g" tla j.d u,a,l fl<jr wfkla j.d u,af,a
fl<jr yd iam¾Y jk f,i" ;ks fma<s fyda fofma<s l%uhg ;eìh yels h'  fma<s folla
w;r mr;rh tla wfhl=g myiqfjka tyd fuyd  hd yels f,i;a" fnda.fha kv;a;= lghq;=
myiqfjka l< yels f,i;a ;sìh hq;= h'  fuu l%ufha oS ìxÿ c, iïmdok l%uhg l¿
meye;s fmd,st;s,Ska l=vd ng ;=<ska" fmdaIl ødjKh k<fha isg u¨ ;=<g iemhSu isÿ lrhs'

j.d u¨ ;eîug fmr j.d ìu iqÿ meye;s mdrcïnq, lsrK m%;sfrdê fmd,s;Ska u.ska
wdjrKh l< hq;= h' fuu iqÿ fmd,s;Skh wdf,dalh mrdj¾;kh lrk w;r u me< w;r
idfmalaI wd¾ø;dj wvq lrk neúka os,Sr wdidok fuka u mdxY=ckl jHdêldrl ydks o
j<lajhs'

fuu nE.aj, by< fl<jßka l=vd isÿrla idod tu ia:dkfha l=vd oe,a n÷kl isg jQ
me< ;eîu lrhs'   fuys § idod.;a j.d u`Mj, hg me;af;a l=vd isÿre 1 la fyda 2 la ;eìh
yels h'  tu.ska jeämqr we;s c,h fldgi bj;aùu isÿ fõ'

ldkq fyda fødaKsld l%uh

újD; j.d l%uhla jk fuh
msysá ìfï 30-35cm  .eUqrg lemQ
.fvd, a fyd a  fldkal % SÜ
.,aj,ska idok ,o ldkq ;=<
fyda fødaKsld ;=< me< isgqùu
lrhs'  fuu ldKq fyda fødaKsld
;=< fmd,s;Ska (polythene) ;Ügq
2 la ldKqj fyda md;a;s iy ta
wjg ìu jefik fia t,d bka
miqj j.d udOHh msrúh hq;=

h'  fï u.ska ldkqfjys wvx.= udOH mi yd .eàu j<lajhs'

fuys § merKs fldyq n;a" je,s fndr¨" j¾ñlshq,hsÜ" m¾,hsÜ" merKs ,S l=vq jeks
øjHhl fuys § merKs fldyqsn;a" je,s fndr`M'
j¾ñlshq,hsÜ" m¾,hsÜ" merKs ,S l=vq jeks øjHhla
fyda fuu øjHj, ñY%Khla f,i j.d udOHh
fhdod .; yels h'  ìxÿ c, iïmdok l%ufhka
fyda w;ska c,h iemhSu l< yels h'

n÷ka l%uh (pot culture)

fuh o ldkq fyda fødaKsld l%uhg iudk
fõ' kuq;a fuys §  me< isgq ùu lrkqfha  30cm

muK .eUq/;s  ma,diaála fyda ueá n÷kaj,g j.d

rEmh 9'31 # j.d u¨ ;nd we;s wdldrh

fldyq n;a $fl|s
msrjQ j.d u¨

fmdaIl ødjK
iemhqï laIqø k,m%Odk fmdaIl

ødjK iemhqï
laIqø k,

rEmh 9'32# >k udOHh msrjQ md;a;shl me;slvla

j.d udOH
iys; md;a;s

fmd,s;Ska mg,h

fmdaIl ødjK
iemhqï laIqø
k,

m%Odk fmdaIl
iemhqï k,h

f,jyk k,h

rEmh 9'33# n÷ka j.d l%ufha c, frdams; me<

m%Odk fmdaIl
iemhqï k,h

laIqø k,

>k udOH
iys; j.d
n÷k
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udOHh msrùfuks'  fuu n÷kl mßudj  1-10l olajd muK fjkia úh yels h'   fuys j.d
udOH yd fmdaIl imhk wdldrh ldkq l%uhg iudk h'

jd .; j.d ;dlaIKh (aerponic technique)

fuh l=vd isÿre iys; iaghsrf*daï ;eá fhdod ieliQ ysia wjldYh iys; l=á fyda
fmÜáj,ska iukaú; fõ'  jdhj mßirfha t,a,d jefgk uQ, uKav,hla ,efnk mßos
isÿre ;=<ska me<j, uQ, uKav,h fmÜá ;=<g we;=,a lrhs'  uq,aj, j¾Okh osßu;a lsÍu
i`oyd iy os,Sr j¾Okh
je<elaùu i`oyd fuu l=á
;=<g wdf,dalh fkd,efnk
wdldrhg ilid we;'

fuu j.d l%ufha oS
úkdä 2-3 lg jrla ;;amr
lsysmhla fmdaIl ødjKh
ishqï ñysÿula fyda >k
j,djla wdldrhg iafm% a
lrhs'  tu.ska  uq,a u; we;s
jk fmdaIl ødjK mg,h uq,aj,g wjYH c,h iy fmdaIl ,nd fok w;r jd;kh o fkd
wvqj ,efí'  jdhj frdams; j.d wdrlaIs; .Dy ;=< isÿ lsÍu jvd;a fhda.H h'  ta ;=< bv
ld¾hlaIu j Ndú; lsÍu i`oyd bx.S%is A wl=r yeve;s jHqyhla fï i`oyd Ndú; l< yels
h'

fuu l%uh iqÿiq jkafka i,do" lxl=x" ksú;s jeks ñá Ydl we;s lrk m;%sl me<Eáj,g
h'  fuu l%ufha § bv lv b;d ld¾hlaIu j Ndú; fõ'  idudkH c, frdams; l%uj, fuka
fo.=Khla muK me< tall j¾.M,hl isgq úh yels h'  wmkhkh i`oyd mia rys; uq,a
weoao jQ úis;=re me< ksIamdokh l< yels ùu o jdishls'

Ydl fmdaIl øjH iemhqu

w;HjYH laIqø uQ,øjH yd uyd uQ,øjH ,nd fok Ydl fmdaIl fnda.hl ldhsl
ls%hdldß;ajh i`oyd wjYH fjhs'  tu ksid ks¾mdxY= j.dfõ oS fhdok fmdaIlj, ixhq;sh
fnda.fha fmdaIl wjYH;dj i`oyd n,mdk idOl wkqj ;SrKh fõ'

fnda. idïm%odhsl f,i mfiys j.d lrk úg laIqø fmdaIl W!k;d ÿ¾,N h'  tu
ksid fmdfydr ixhq;Ska ;SrKh lsÍfï oS fnda.hg úYd, m%udKhkaf.ka wjYH jk N, P,

K jeks wê ud;% fmdaIl .ek ie,lSula lrkq ,nhs'

kuq;a c, frdams; j.dfõ oS mi Ndú; fkdlrk w;r uQ, j¾Okh i`oyd iemfhk
udOHh iSudldÍ fõ'  tjka wjia:djl oS Ydl j¾Okhg wjYH ish¨ fmdaIl ndysßka
iemhSu wksjd¾h fõ'  tfuka u ks¾mdxY= j.dfõ oS udOHfha fmdaIl ixrlaIK Odß;djla
(buffering  capacity) fkdue;s ùu hï fmdaIlhl b;d iq̀M fyda ;djld,sl wvq ùula fnda.fha
j¾Okh iy iuyr úg tys meje;au flfrys b;d wys;lr m%;sM, we;s lrjhs'

ks¾mdxY= j.dfõ oS wx. iïmQ¾K fmdaIl ødjKhla moaO;shg imhkq ,efí'  fuu fmdaIl
ødjKh iuyr moaO;s hgf;a oS fnda.fha uQ, moaO;s iu. ksr;=rej .efgk wdldrhg  (Wod(
NFT) iemhSu  isÿ fõ'  iuyr moaO;sj, fmdaIl ødjKh kshñ; ld,hlg jrla c,
iemhqï moaO;sh yryd iemhSu lrkq ,nhs ^Wod( ì`os;s c, iïmdokh iys; ldkq fyda
fødaKsld l%uh" isria j.d u¿ ;dlaIKh&' fuf,i fmdaIl øj wdldrfhka iemhSfï oS
Ydlhg wjYH ish¨ u fmdaIl ,nd. ; yels wdldrfhka iy kshñ; idkaøKfhka iemhsh
hq;= ksid b;d iQlaIu l<ukdlrK ;;a;aj hgf;a l< hq;= h'

rEmh 9'34# jdhj frdams; j.d moaO;shl fldgia

ma,diaála wdjrKh fmdaIlødjKh biskh

iaghsfrdaf*daï

;yvqj
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c, frdams;  j.dfõ oS  fhdod  .kakd wx. iïmQ¾K fmdfydr ñY%K  we;'  Wod(
we,anÜ  fmdfydr"  yhsfv%da ls%iagf,daka yd  yhsfv%d  le,aishï khsfÜ%Ü" fgdag,a f.%da"
f,dkaiska

nyq, j fhdod .kakd fmdaIl udOH

we,anÜ ñY%Kh ^ødjK 1 000l la ms<sfh, lsÍug fhdod .kakd ridhksl ixfhda.j, nr

.%Eïj,ska&

ridhksl ixfhda. nr  ^.%Eï&

u,aá fla - fmdgEishï khsfÜ%Ü KNO
3

38'00
msßmyÿq le,aishï khsfÜ%Ü (Ca(NO

3
)

2
 H

2
O 952'00

ue.akSishï i,af*aÜ Mg SO
4

308'00
hlv lSf,ag FeEDTA 8'00
iskala i,af*aÜ ZnSO

4
308'00

fndaßla wï,h H
3
BO

3
0'20

ueka.kSia i,af*aÜ  Mn SO
4

1'15
fldm¾ i,af*aÜ CuSO

4
0'10

fudfkd  fmdgEishï fmdiafmaÜ  KH
2
PO

4
269'00

fmdgEishï i,af*aÜ K
2
PSO

4
423'00

wefudakshï fud,aìfâÜ NH
4
Mo

4
O

24
0'03

wdpd¾h we,ka l=m¾ y÷kajd ÿka fmdaIl ñY%Kh ̂ ødjK 10 000l l la ms<sfh, lsÍug fhdod

.kakd ridhksl ixfhda.j, nr .%Eïj,ska&

ridhksl ixfhda. nr ̂ .%Eï&

fmdgEishï vhsyhsv%cka fmdiaf*aÜ KH
2
PO

4
236'00

fmdgEishï khsfÜ%Ü KNO
3

583'00
le,aishï khsfÜ%Ü Ca(NO

3
) H

2
O 1003'00

ue.akSishï  khsfÜ%Ü MgSO
4

513'00
hlv lSf,ag FeEDTA 79'00
ueka.kSia i,af*aÜ Mn SO

4
6'10

fndaßla wï,h  H
3
BO

3
1'70

fldm¾ i,af*aÜ CuSO
4

0'39
wefudakshï fud,sìfâÜ NH

4
Mo

7
O

24
0'37

iskala i,af*aÜ ZnSO
4

0'44

fmdaIl udOHh kv;a;=j iy md,kh

m%Yia; fmdaIl udOHhla Ndú; l< o úúO fya;= u.ska fmdaIl udOHh wiu;=,s;
fõ' tu.ska fnda.j,g ydks isÿ úh yels h' tksid fmdaIl udOHh ksjerÈ j md,kh l<
hq;= h' fï i|yd wjOdkh fhduq l< hq;= lreKq lsysmhls'

1' fmdaIl udOHfha pH w.h

fmdaIl ødjKfha pH w.h ødjKfha fmdaIl iq,N;dj fmkakqï lrk m%Odk idOlh
fjhs' fuh hï fnda. iy j¾Ok wjê i|yd úfYaIjk w;r idudkHfhka  m%Yia; mrdih
5'8 - 6'5 w;r úh hq;= h' ødjKfha pH w.h 7'5 g jeäjk úg hlv" ueka.kSia" fldm¾"
iskala iy fndafrdaka hk uQ, øjH Ydlhg ,nd .ekSfï yelshdj wvq fõ' ødjKfha pH w.h
Bg jvd wvqjkúg fmdiamria" le,aishï" ueka.kSia j, ødjH;dj iS.%fhka wvq fõ' fuksid
j.dj id¾:lj mj;ajd .ekSug fhda.H pH  mrdihl fmdaIK udOHh mj;ajd .; hq;= h'
tksid Èkm;d th mÍlaIdlr pH w.h kshñ; mrdifha ;nd .ekSu jeo.;a fõ' idudkHfhka

pH w.h ksjeros lsrSu i|yd fhdod .kq ,nkafka uDÿ wï, fyda NIau h' Wod # H
3
PO

4
 0.1%

NH
4
OH, HCl / H

2
SO4
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2' fmdaIl udOHfha úoHq;a ikakdhl;dj (electrical conductivity)

úoHq;a ikakdhl;dj hï ødjKhl wvx.= ødjH ,jK idkaøKh fmkakqï lrk
ñkquls' ødjKh ;=<ska úoHq;h .,d hdug i,iajd úoHq;a ikakdhl;d udkhla Ndú;fhka
úoHq;a ikakdhl;dj ukskq ,nhs' fuh ógrhg fvisiSuka (ds/m) j,ska olajhs' fu u.ska
ødjKfha wvx.= ,jK idkaøKh uek .; yels kuq;a tla tla fmdaIlhl wvx.= m%udKh
ueksh fkdyels h' c, frdams; j.d udOHhl § m%Yia; úoHq;a ikakdhl;d mrdih
1'5 - 2'5 ds/m fõ' fuu w.h m%Yia; uÜgug jvd jeä jQ úg fmdaIl wjfYdaIKh ÿ¾j,
jk w;r b;d wvq w.hkays § fnda.fha ksfrda.S njg yd wiajekakg ydksodhl fõ' úoHq;a
ikakdhl;d w.h jeä jQ úg thg msßisÿ c,h tl;= l< yels w;r pH  w.h wvq jQ úg
thg fmdaIl tl;= lsÍu l< hq;= h'

ks¾mdxY= j.dfõ jeo.;alu

� úYd, N+ñhla wjYH fkdùu yd tl u N+ñfhA wLKav j j.d l< yels ùu

� ìï ieliSu" j,a fk<Su jeks lïlre Y%uh wêl j wjYH ld¾hhka fkdue;s
ùu

� c, iïmdokh i|yd hk úhou wvq ùu

� mdxY= ckk frda. wju ùu

� ´kEu ld,.=Ksl ;;ajhla hgf;a isÿ l< yels ùu

� mia fkdue;s mßirhl j.d lsÍug yels neúka kj mrmqf¾ Y%ñlhka fhdod .;
yels ùu

� m,;=re" t<j¨" y;= j¾." úis;=re u,a j¾. o j.d lsÍug yels ùu

� j.d ìfï msßisÿ nj yd mia rys; ùu ksid frda. m<sfndaO ydks wvq ùu

� frda. m<sfndaO ydks wju ksid lDIs ridhksl øjH Ndú;h wju ùfuka mßir
¥IKh wju ùu yd .=Kd;aulNdjfhka hq;a wiajekakla ,nd .; yels ùu

ks¾mdxY= j.dfõ mj;sk .eg¨

� ks¾mdxY= j.d újD; mßirh ;=< isÿ lsÍfuka by< wiajekakla n,dfmdfrd;a;=
úh fkdyels h'

� uQ,sl ksIamdok úhou wêl fyhska jeä jákdlï iys; fnda. i`oyd yd l=vd
mßudK j.djkag iSud fõ'
ta i`oyd tla tla fnda.j,g iqÿiq wdrlaIs; .Dy fhdod .; hq;= w;r túg
uQ,Ok úhou wêl fõ'  wjYH WmlrK i`oyd o uQ,sl úhou wêl fõ'

� wdrlaIs; jHqy fhdod .ekSfï § tajd ;=< mßir ;;ajhka fnda.hg ys;lr mßÈ
mj;ajd .; hq;= ùu
fuu j.djkaaj, § fmdaIl udOHh ieliSu" fmdaIl udOHfha pH  w.h yd
úoHq;a ikakdhl;dj (EC) jeks .=Kdx. mÍlaId lr n,d tajd fnda.hg WÑ;
mßÈ mj;ajd .ekSu" mßir md,kh jeks lghq;= i`oyd ;dlaIKsl oekqula iys;
mqyqKq Y%uh wjYH fõ'

� fndfyda úg tallh ls%hd;aul lsÍu i`oyd bkaOk fyda úÿ,sh wjYH fõ'  túg
kv;a;= úhou o wêl fõ'

� fidaähï iy laf,daÍka wju jk mßos ;;a;ajfhka Wiia c,h wjYH fõ'

� wdh;ksl myiqlï wvq ùu

� iq¿ fodaIhla ksid we;s úh yels wys;lr m%;sM, wêl ùu

by; .eg,q wju lr .ekSu i|yd wjYH myiqlï ÈhqKq lr ukd jHdma;s fiajhla
we;s l< hq;= h'  wuqøjH ,nd .ekSfï yd wf<úlrKh i|yd myiqlï we;s l< hq;= h'
fiajd myiqlï we;s lr Y%ñlhkag ukd mqyqKqjla ,nd Èh hq;= h'
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10' Ydl ldhsl úoHdj

Ôù Ydl ffi, ;=< úúO mßjD;a;Sh ls%hdjka isÿ fõ'  m%NdixYaf,aIKh" Yajikh"
W;aiafõokh" øjH wjfYdaIKh yd yd mßjykh fuhska lsysmhla fõ'  fïjd ms<sn| j
wOHhkh lsÍu Ydl ldhsl úoHdj f,i ye|ska fõ'

fuu ldhsl ls%hdj,s wiajekak flfrys Rcq j n,mdhs'  fïjd hdukh lsÍfuka
wiajekak m%Yia; lsÍug yels fõ'  fuu mßÉfÊoh ;=< wms fï ms<sn| j wOHhkh lruq'

    10'1   m%NdixYaf,aIKh

m%NdixYaf,aIKh hkq yß; m%o (chrolophyll) orkakd jQ iÔù ffi, ;=< wdf,dal Yla;sh

Wmfhda.S lr f.k ldnka vfhdlaihsâ ^CO
2
) iy c,h 2(H O)  hk wldnksl wuqøjH

fhdod .ksñka ldnksl wdydr ksmoùu;a" iQ¾hdf,dal Yla;sh tu ldnksl wdydr ;=<
ridhksl Yla;sh f,i /`oùu;a i`oyd isÿ lrkq ,nk  ffcj ridhksl l%shdj,shhs'  th
ir, j my; i|yka ridhksl iólrKfhka fmkaúh yels h'

m%NdixYaf,aIKfha oS we;a; jYfhka u issÿ
jk foa fmkaùug fuu iólrKh m%udKj;a ke;'
m%NdixYaf,aIK lsss%hdj,sh isÿ jkafka tllg miq
tlla jYfhka wkqms<sfj,ska isÿ jk m%Odk wÈhr
follska h'

1' wdf,dal Yla;sh wjYH jk wdf,dal
m%;sl%shdj  (light reaction)

2' wdf,dal Yla;sh wjYH fkdjk w÷re
m%;sl%shdj (dark reaction)

wdf,dal m%;sl%shdj

wdf,dal m%;sl%shdj isÿ jkafka yß;,j ;=< ;hs,fldhsv mg, yd iïnkaOj ;sfnk
m%;sl%shd uOHia:dk f,i y÷kajk ia:dkj, h'

fuys oS wdf,dal Yla;sh ridhksl Yla;sh f,i ATP ̂weäfkdiSka g%hsfmdiafmaÜ& iy
TlaiSlrKh jQ ksfldákuhsâ  weäkska vhskshqla,sfhdaghsâ yhsv%cka fmdiafmaÜ (NADPH

2
)

;=< ;ekam;a fõ'  wdf,dal m%;sls%hdfõ M, jkafka  ATP, (NADPH
2
) iy Tlaiscka h'

weäkSka vhs fmdiafmaÜ  +  fmdiafmaÜ weäfkdiSka g%hs fmdiafmaÜ
    (ADP)          ( P)    (ATP)

w÷re m%;sl%shdj

w÷re m%;sl%shdj isÿ jkafka yß;,jfha mxcrh fldgfiys h' tys § tkaihsu .Kkdjla
iyNd.S fjñka wÈhr lSmhlska isÿ jk m%;sl%shd ud,djla we;' wdf,dal m%;sl%shdfõ  §

+  6O
2

2 26CO  + 6H 06 12 6C H 0

 yrs;m%o

iQ¾h Yla;sh

rEmh 10'1# yrs;m%ohl wkaùlaISh fmkqu

ksfldákuhsâ weäkska vhs

kshqla,sfhdaghsâ fmdiafmaÜ

(NADP)

 +  2H

TlaiSlrKh jQ ksfldákuhsâ

weäkska vhskshqla,sfhdaghsâ

yhsv%cka fmdiafmaÜ (NADPH
2
)
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ksmojQ ATP  iy NADPH
2    

fhdod .ksñka CO
2
, ldfndyhsfâ%Ü njg m;a lrhs'  th ir,

j my; mßÈ oelaúh yels h'
fuu w÷re m%;sl%shdj, uqq,a m%;sl%shd m%Odk

wdldr follg isÿ fõ' fuys § we;eï Ydlj,
m%:u ia:dhS M,h f,i ldnka-3 ixfhda.hla
iEfok w;r ;j;a iuyr Ydlj, ldnka-4
ixfhda.hla iEfohs'  fuu m%;sl%shd j¾. folg
wkqj tu Ydlj, m;%j, mglSh jHqyh o wdldr
folls' ta wkqj Ydl C

3
 Ydl iy C

4
 Ydl f,i

j¾. lrhs'  fuu j¾. fol w;ßka C
4 
Ydlj,

m%NdixYaf,aIK ld¾hlaIu;dj jeä h' C
4

Ydlj,ska jeä m%udKhla >¾u l,dmSh rgj, jefjk Ydl fõ'  bß`.=" Wla jeks tal îc
m;%S Ydl;a ;ïm,d jeks we;eï oaú îc m;%S Ydl;a C

4
 Ydl i|yd WodyrK fõ'  isis,a

foaY.=Khla iys; rgj, jefjk fndaxÑ" lerÜ wd§ fndfyda Ydl C
3
  Ydl i|yd WodyrK

fõ'

m%Ndixiaf,aIKhg n,mdk idOl

m%NdixYaf,aIKhg n,mdk idOl ndysr idOl iy wNHka;r idOl f,i fldgia
follg fjka l< yels h'

m%NdixYaf,aIKhg n,mdk idOl

    ndysr idOl wNHka;r idOl

1' wdf,dalh 1 m%NdixYaf,aIl j¾Kl
2' WIaK;ajh 2' m;% udOH ffi,j, wvx.= c,
3' ldnka vfhdlaihsâ idkaøKh m%udKh
4' c,h 3' lf|ys m;% msysgk rgdj
5' ksfIaOl iy ¥Il 4' m;% ;,fha m<,

5' mQáld ixLHdj
6' wka;¾ ffi,Sh wjldY m%udKh
7' m;%j, jhi

fuu idOl u.ska m%NdixYaf,aIK iS>%;dj md,kh lrk w;r fndfyda úg iSudldÍ
jk idOlh u.ska uq¿ m%;sl%shdfõu iS>%;dj md,kh flf¾' fuh iSudldÍ idOl ms<sn|
kshufhka meyeÈ,s flf¾'

iSudldÍ idOlh ms<sn| kshuh

l=uk fyda l%shdjlg n,mdk idOl tllg jvd jeäfhka we;a kï tu idOl w;=ßka
ys`. j mj;sk idOlh uq`M l%shdj,shu i|yd iSudldÍ idOlhla njg m;a fjhs'

m%NdixYaf,aIKhg n,mdk idOl wOHhkh lsÍfï § ta i|yd n,mdk wfkl=;a idOl
u.ska n,mEula we;s fkdjk úg i,lk idOlh muKla fjkia lsÍfuka m%NdixYaf,aIK
iS>%;dj fjkia jk whqre úia;r flf¾'

m%NdixYaf,aIKhg n,mdk ndysr idOl

1' wdf,dalh

m%NdixYaf,aIKh isÿ ùug Yla;sh ,efnkafka iQ¾h Yla;sh u.sks' fï ksid wdf,dal
;Sj%;dj;a m%NdixYf,aIK iS>%;dj;a w;r f¾Çh iïnkaO;djla we;' fï ms<sn|j 2'2

ATP ADP + P

NADPH
2
                      NADP

ldfndyhsfâ%ÜCO
2
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ksmqK;d uÜgu hgf;a idlÉPd lr we;'  wêl wdf,dal ;Sj%;dj, § yß;m%o úkdY ùu;a"
mQáld jeiSu;a isÿ ù m%NdixYaf,aIK iS>%;dj  md,kh fõ'  wêl wdf,dal ;Sj%;d ,efnk
úg m;% ly meyeùug fya;=j jkafka fufia laf,dar*s,a úkdY ùuhs'

idudkH ;;a;ajj, § fijfKa jefvk Ydlj, yer fjk;a fN!ñl Ydl i|yd
wdf,dalh m%Odk iSudldÍ idOlhla jkafka ke;' w÷f¾ § m%NdixYaf,aIKhla isÿ fkdjk
w;r Yajikh muKla isÿ fõ' wvq wdf,dalfha § Yajikh iy m%NdixYaf,aIKh hk
l%shdj,S folu fndfyda ÿrg iudk fõ.hlska isÿ fõ' kuq;a §ma;su;a wdf,dalh we;súg
Yajikhg jvd jeä iS>%;djlska m%NdixYaf,aIKh isÿ fõ'

fï fya;=j ksid fnda. j.dfõ § jeä wiajekakla ,nd .ekSug fnda.j,g ysre t<sh ,nd
§ug lghq;= l< hq;= fõ'  tfia u kshñ; mr;rhg j.d lsÍu" lmamdÿ lsÍu" w;=j, nr
t,a,d w;= wE;a lsrSu jeks ls%hd u.ska wdf,dalh ,eîug ie,eiaùfuka wiajekak jeä lr
.; yels fõ'

2' WIaK;ajh

WIaK;ajh m%NdixYaf,aIKh flfrys n,mdk whqre 2'2 ksmqK;d uÜfï § idlÉPd
lr we;s fyhska fuys § kej; idlÉPd fkdflf¾'

WIaK;ajh wvq kqjrt<sh jeks m%foaYj, yß;d.dr iy fmd,s;Ska Wux  jeks jHqy ;=<
fnda. j.d lsÍfuka fnda. i|yd m%Yia; WIaK;aj ,nd § wiajekak jeä lr .; yels fõ'
tfia u úh<s l,dmSh m%foaYj, md,s; ;;a;aj ,nd §u i|yd fujeks jHqy Ndú; lsÍfuka
WIaK;ajh jeä ù wys;lr ;;a;aj we;s úh yels h'  tjeks wjia:dj, WIaK;ajh wvq lsÍug
ms<shï fh§u id¾:l wiajekakla ,eîug fya;== fõ'

3' ldnka vfhdlaihsâ (CO
2
) idkaøKh

ldnka vfhdlaihsâ m%NdixYaf,aIK
m%;sl%shdfõ wuq øjHhls' CO

2
 idkaøKh jeä

lrk úg m%NdixYaf,aIK iS>%;dj jeäfõ'
kuq;a ;jÿrg;a CO

2
 idkaøKh jeä lr f.k

hdfï § Ydlfha wNHka;r idOl iSudldÍ
ùu ksid m%NdixYaf,aIK iS>%;dj md,kh
fõ'

m;% CO
2
 ,nd .kafka jdhq f.da,fha we;s

CO
2
 mQáld yryd m;%h ;=<g úirKh ùu

u.sks' jdhq f.da,fha  CO
2
 m%;sY;h 0'03 -

0'04%  w;r fõ'  kuq;a md,s; ;;a;aj ,nd
foñka yß;d.dr ;=< fuu CO

2
 m%;sY;h jeä

l< yels kï m%NdixYaf,aIK iS>%;dj by< kxjd wiajkq jeä lr .; yels h'  fndfyda úg
f.dvìu we;s fnda.j, m%NdixYaf,aIK l%shdj,sfha iSudldÍ idOlh f,i  l%shd lrkafka
CO

2 
 idkaøKhhs' WIaK;ajh jeä" CO

2
  iSudldÍ idOlhla f,i l%shd lrk úh<s l,dmSh

m%foaYj, nv bß`.=" Wla jeks C
4 
fnda. j.d lsÍfuka id¾:l wiajekakla ,eìh yels fõ'

4' c,h

c,h m%NdixYaf,aIKfha wuqøjHhls' tmuKla fkdj fndfyda l%shdj,Ska i|yd o
c,h  b;d jeo.;a h'  fï ksid m%NdixYaf,aIKh flfrys c,fha iDcq n,meu uekSu b;d
wmyiq fjhs'  kuq;a mÍlaIKd;aul j fmkajd § we;s lreKla kï c,h uekúka ,efnk
Ydl j,g jvd c, ys`.hlg uqyqK md we;s Ydlj, m%NdixYaf,aIK yelshdj wvq njhs'
thg fya;=j kï Ylj, W;aiafõokh wvq lr .ekSu i|yd mQáld jeiSu hs'  fuúg Ydlhg

m
%N
di

xY
af
,
aI
K

 i
S>
%;
dj

 CO
2
  idkaøKh

m%iA;drh 10'1# m%NdixYaf,aIK iS>%;dj yd
CO

2
     idkaøKh w;r in|;dj
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,nd .; yels CO
2
 m%udKh wvq ùfuka m%NdixYaf,aIK fõ.h wvq fõ'  tfia u Ydl m;%j,

c,h wvq jk úg tajdfha j¾Okh ÿ¾j, ù m;%j, m%udKh wvq ùu ksid o m%NdixYaf,aIK
fõ.h wvq fõ'

fï ksid fnda.j, c, ys`.hla we;s ùug bv fkd;eîug lghq;= l< hq;= h' túg
m%NdixYaf,aIKh isÿ ù id¾:l wiajekakla ,nd .ekSug yels fõ' fï i|yd lafIa;%hg c,
iïmdokhla isÿ lsÍu;a lafIa;%fha c,h ixrlaIKh lsÍug lghq;= lsÍu;a jeo.;a fõ'

5' ksfIaOl iy ¥Il

´fidaka (O
3 
& i,a*¾ vfhdlaihsâ (SO

2 
& jeks jdhq m;%j,g ydks isÿ lrhs' fuu jdhqka

we;s úg iuyr OdkH fnda.j, m%NdixYaf,aIKh wvq jk nj mÍlaIKd;aul f,i fmkajd
§ we;' tfia u we;eï ld¾ñl m%foaYj, jdhq f.da,h" fndfyda fihska ld¾ñl wmøjH iys;
h' tajd m;% u; m;s; jQ úg mQáld wjysr úh yels h' md,s; ;;a;aj ,nd foñka yß;d.dr
;=< fnda. jeùfuka o mßir ¥Ilj, n,mEu wju l< yels h' tfia u idudkH ;;a;aj
hgf;a fnda. j.d lsÍfï § úfYaIfhka mßir ¥IKh jeä m%foaYj,g úisreï c, iïmdok
l%u fhdod c,h iïmdokh lsÍfuka fnda.j, m;%j, /f|k ÿú,s iy oe,s jeks wxY= fidaod
yeßh yels h'

m%NdixYaf,aIKhg n,mdk wNHka;r idOl

1' m%NdixYaf,aIl j¾Kl

m%NdixYaf,aIKfha § wdf,dalh wjfYdaIKh lrkafka m%NdixYaf,aIl j¾Kl u.sks'
Wiia Ydlj, m%Ndixiaf,aIl j¾Kl j¾. y;rls'

laf,dar*s,a a  -  fld< meyeh
laf,dar*s,a b  -  fld< meyeh
lefrdáka  -  ly
iekaf;d*s,a - ;eô,s

fï w;ßka m%NdixYaf,aIKhg iDcqju odhl jkafka laf,dar*s,a a yd b muKs' Ydl
m;%hl we;s laf,dar*s,a m%udKh m%NdixYaf,aIK m%udKh yd m%NdixYaf,aIK ld¾hlaIu;djg
n,mdhs'  yß;laIh ^laf,dr*s,a úkdY ùu& kï ;;a;ajh we;s jk jhsria frda." W!k;d
jeks wjia:dj, § m%NdixYaf,aIK ld¾hlaIu;dj wvq fõ' tneúka tjeks ;;aj j<lajd
.ekSu jeo.;a fõ'

2' m;% uOH ffi,j, wvx.= c, m%udKh

m;% uOH ffi,j, wvx.= c, m%udKh m%Yia; ;;ajfha mj;ajd .ekSfuka mQáld
jeiSu j<lajd .; yels fõ'  ukd c, iïmdokhla ,nd §u;a fnda. wjg idfmalaI
wd¾ø;dj ksis uÜgul mj;ajd .ekSu;a u.ska m;% uOH ffi,j, wvx.= c, m%udKh
m%Yia; j ;nd .; yels h'

m%NdixYaf,aIKh i|yd n,mdk wfkl=;a wNHka;r idOl fndfyda úg fnda.j,g
wdfõKsl jk neúka tu ;;a;aj fjkia lsÍug fyda md,kh lsÍug yels wjia:d úr, h'
kuq;a Ydl iajNdúlj u mßirhg .e<fmk f,i;a tu wNHka;r idOl m%NdixYaf,aIKh
ukdj isÿ ùug yels f,i;a wkqj¾;kh ù we;'  jeä wdf,dal lsrK m%udKhla ,nd
.ekSug yels f,i;a ,efnk wdf,dal m%udKh ld¾hlaIu f,i m%fhdackhg .ekSug yels
f,i;a wdf,dalh foig m;% ÈYdk; ù ;sîu tla wkqj¾;khls'  mdroDYH wmsp¾uhla iy
WÉp¾uhla oeÍu iy m;% ;=kS me;,s yevhla .ekSu;a ;j;a wkqj¾;kj,g WodyrK fõ'
jdhq yqjudrej ld¾hlaIu j isÿ lsÍug wkqj¾;k f,i m;%j, mQáld úYd, ixLHdjla
oeÍu" wdf,dalhg m%;spdr f,i mQáld újD; ùu iy m;%h ;=< jdhq wjldY lsÍu y÷kajd
Èh yels h'  tfia u m%NdixYaf,aIKfha M, ld¾hlaIu f,i l<ukdlrKh lsÍug;a c,h



350

ld¾hlaIu f,i fnod yeÍug;a yels f,i m;%fha úisreKq ikd, moaO;shla we;'

tla tla fnda.fha m%NdixYaf,aIK iS>%;dj by< kexùu u.ska wiajkq by< kexùu
flfrys fufia wjOdkh fhduq lrkjdg wu;r j fnda. ixia:dmkfha § o tall
lafIa;%M,hlska jeä m%NdixYaf,aIKhla isÿ lr  .ekSug lghq;= ie,iSfuka o wiajkq
by< kxjd .ekSug yels fõ' ta i|yd wkq.ukh l< yels l%shdud¾. lSmhla my; oelafõ'

� lafIa;%fha bv wmf;a hdu fyda Ydl w;r wfkHdkH fijK we;s ùu je<elaùug
fnda. i|yd m%Yia; mr;rhla ,nd §u

� wdf,dalh m%sh lrk fnda. w;r fijK m%sh lrk fnda. jeùu ̂ nyq ia;r fnda.
j.dj&

� Ydlj, l|ka jeks bvlv we;s ia:dkj,g je,a j¾. mqyqKq lsÍu

� iEu úgu lafIa;%h fnda.j,ska jeiS mej;Su i|yd läka lv fnda. jeùu

� ;r.ldÍ jk j,a me< bj;a lsÍu

� fijKg iy ;r.hg ,la jQ wld¾hlaIu j m%NdixYaf,aIKh isÿ jk fldgia
lmamdÿ lsÍu

   10'2 Yajikh

Yajikh hkq ldnksl ixfhda. tkaihsóh m%;sl%shd fY%aKshla u.ska ì| fy<Sfuka
Yla;sh ,nd .ekSfï l%shdj,shhs'

iÔù ffi,hla l%shd lsÍug;a tys mK /lS ;sîug;a Yajikh b;du wjYH jQjls'
il%Sh wjfYdaIKh"  ffi, ;=< øjH mßjykh lsÍu j¾Okh" ffi, .=Kkh ùu" fm%daàk
ixYaf,aIKh m%ckkh iy ;j;a iÔù ffi,hla ;=< isÿ jk l%shdldrlï .Kkdjla i|yd
wjYH Yla;sh ,nd .kafka Yajikh u.sks'

Yajikfha § jvd;au iq,N f,i Ndú; flfrk Wm ia;rh .a¨fldaia fõ' Tlaiscka
(O

2
)

  
we;s úg .aÆfldaia iïmQ¾K TlaislrKhg ,la ù isÿ jk iajdhq Yajikh my;

oelafjk m%;sl%shdfjka ir, j fmkakqï l< yels h'

C
6
H

12
O

6
+     6O

2
  6CO

2   
+   6H

2
O  +  Yla;sh

Yajik hdka;%Kh

Yajik hdka;%Kh  m%;sl%shd fY%aKshla Tiafia isÿ jk w;r tys m%Odk mshjr ;=kla  y÷kd
.; yels h' tajd kï .a,hsfld,sish" fl%í pl%h iy bf,lafg%dak mßjykh hs'

.a,hsfld,sish

6 - ldnka ixfhda.hla jk .aÆfldaia wKqjla 3 - ldnka ixfhda.hla jk mhsrefõÜ
^mhsreúla wï,h& wKq folla njg ì| fy<Su m<uq mshjrhs'  fï l%shdoduh .a,hsfld,sish
f,i ye¢kafõ'  .a,hsfld,sish hkafkys f;areu .aÆfldaia ì| fy<Su hkakhs'  fuh isÿ
jkafka ffi, ma,diauh ;=< § h'  fuu l%shdj,sfhka weäfkdiSka g%hs fmdiafmaÜ (ATP)  iy
TlaisyrKh jQ ksfldákuhsâ weäkSka vhskshqla,sfhdaghsâ yhsv%cka (NADH

2
) wKq fol

ne.ska iEfoa'

fl%íia pl%h

fojeks mshjf¾" tkï mhsreúla wï,h ;jÿrg;a mßjD;a;shg ,la jkafka flfiao
hkak r|d mj;skafka ffi, ;=<g Tlaiscka ,nd .; yels o fkdyels o hkak u; h'
idudkH ;;a;aj hgf;a Ydlj,g Yajikh i|yd Tlaiscka ,efnk w;r iajdhq Yajikh
f,i  ye¢kafjkafka fuhhs'  túg .a,hsfld,sisfha § ksmo jQ mhsreúla wï,h fl%í pl%hg

tkaihsu
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we;=,a fõ'  tys § tla mhsreúla wï,hlska my; wKq ksmofõ'

� weäfkdiska g%hsfmdiafmaÜ (ATP)  wKq 1

� ksfldákuhsâ weäkSka vhskshqla,sfhdaghsâ yhsv%cka  (NADH
2
) wKq 4

� *af,aúka weäkSka vhskshqla,sfhdaghsâ yhsv%cka (FADH
2
) wKq 1

fuys iEu  mshjrl §u tkaihsu l%shdldÍ jk ksid mdßißl WIaK;ajh u.ska
m%;sl%shd fõ.h ;SrKh lrkq ,efí' ihkhsâ" wdifkaÜ jeks whk u.ska fuu l%shdj,sh
ksfIaOkh flf¾'

bf,lafg%dak mßjykh

fl%%íia pl%fha § ksmojqkq NADH
2
 yd FADH

2
 wKq ihsgfl%daï j¾Kl moaO;shla

Tiafia .uka lr TlaislrKh fõ' fuys § Yla;sh ksmoùula isÿ fõ' th my; whqre fõ'

� tla NADH
2
 wKqjlska ATP  wKq 3 la iEfoa'

� tla FADH
2
 wKqjlska ATP  wKq 2 la iEfoa'

� w;=re M,hla f,i c, jdIam iEfoa'

fuu l%shdj,sh 

CO

 u.ska ksfYaOkh lrhs'

mhsreúla wï,fhys ks¾jdhql TlaiSlrKh

Tlaiscka fkdue;s úg .a,hsfld,sisfha § ksmo jQ mhsreúla wï,h wdldr follg
m%;sl%shdj,g iyNd.S fõ'

hSiaÜ jeks we;eï laIqø Ôùka iy l,d;=rlska Ydl mglj, mhsreúla wï,h
ldfndlais,ayrKh ù t;fkda,a iEfoa'

mhsreúlaa wï,h 

 

       t;fkda,a  + 
CO

2

uoHidr meiSu f,i ye¢kafjkafka fuu ks¾jdhq Yajikhhs'  uOHidr meiSfï iïmQ¾K
m%;sl%shdj my; mßÈ idrdxY lr oelaúh yels h'

^.aÆfldaia&

fuys § ,efnk Yla;sh b;d wvq w.hls'  tfia u Ydlj,g fuu t;fkda,a úI iys;
jk w;r Ydl c,fhka hg ù we;s wjia:dj, fuh isÿ úh yels h'  kuq;a Ydl jydu iajdhq
Yajikh l< hq;= fjhs' ke;fyd;a Ydl mgl úkdY fjhs'

i;a;aj ffi, iy we;eï nelaàßhd ;=< o mhsreúla wï,h ,elaála wï,h njg m;a fõ'
fuh ,elaála wï, meiSu f,i ye`Èkafõ'  ,elaála wï, meiSfï iïmQ¾K m%;sls%hdj my;
mrsÈ idrdxY lr oelaúh yels  h'

.aÆfldaia ,elaála wï,h +  2ATP

Ydlj, Yajikh i|yd iajdhq Yajikh w;HjYH fõ' kuq;a we;eï Ydl Tlaiscka wvq
c,c mßir fyda uv iys; mßirj, jefâ' fujeks Ydlj, l| iy uq,aj,g ,efnk
Tlaiscka m%udKh wvq h' tjeks Ydl Tlaiscka ,nd .ekSu i|yd úúO wkqj¾;k olajhs'

Wod' ² isÿre iys; l|ka msysàu
Wod( fk`Mï" lx l=x" f.dhï

² jdhqOr uq,a mssysàu
Wod( lsr, jeks lfvd,dk Ydl
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Yajik l%shdj,sh i|yd n,mdk idOl

Yajik l%shdj,shg wjYH jk wuqøjHh;a" iyNd.S jk fjk;a ffi,sh ixfhda.;a
Yajik iS>%;dj flfrys n,mdhs'  tajd ,efnk wdldrh wkqj wNHka;r idOl iy ndysr
idOl f,i j¾. l< yels h'

Yajikh i|yd n,mdk wNHka;r idOl

1' tkaihsu

Yajik l%shdj,sh m%;sl%shd rdYshla Tiafia isÿ jk w;r tajd W;afm%arKh lsÍug
tkaihsu rdYshla o iyNd.S fõ'  tkaihsu wl%sh jqjfyd;a Yajik l%shdj,sh wvd, fõ'

2' ffi,Sh ixfhda.

Yajik l%shdj,shg ffi, ;=< we;s ldnksl ixfhda. o wjYH fõ' fuu ixfhda.
m%udKh u; o Yajik l%shdj,sh fõ.j;a fõ'  kuq;a fïjd jeä jk úg Yajik fõ.h jeä
jqj;a fjk;a idOlhla iSudldÍ ùu ksid Yajik fõ.h taldldÍ j mj;S'

Wod(  ADP, NAD jeks ixfhda.

Yajik l%shdj,shg n,mdk ndysr idOl

1' WIaK;ajh

mßir WIaK;ajh jeä ùu;a iu.u
ffi,j, Yajik fõ.h jeä fõ'  fuhg
fya;=j WIaK;ajh jeä ùu;a iu.u tkaihsu
l%shdldÍ;ajh fõ.j;a ùuhs' kuq;a tla;rd
WIaK;ajhlg miq tkaihsu wl%Sh ùu ksid
Yajikh kj;S'

2' Tlaiscka idkaøKh

jdhq f.da,fha Tlaiscka idkaøKh
jeä jk úg wjYH ;rï Wm ia;rh
we;a kï fnda.j, Yajik fõ.h
jeä fõ' kuq;a Tlaiscka idkaøKh
jeä ù Wm ia;rh iSud iys; kï
Yajik fõ.h iSud fõ'

Yajik l%shdj,sh hdukh lsÍu

Yajikfha § isÿ jkqfha ldnksl wdydr oykh lr Yla;sh ,nd .ekSuhs'  fnda.
j.dfõ isÿ lrkq ,nk l%shdj,Ska w;f¾ ldnksl wdydr oykh wvq lr .; hq;= wjia:d
fuka u jeämqr Yla;sh wjYH jk wjia:d yuq fõ'  fï ksid Yajik l%shdj,sh hdukh
lsÍu wjYH fõ'  Yajikh i|yd n,mdk ndysr idOl md,kh lsÍfuka Yajik fõ.h
md,kh l< yels w;r tu.ska fnda. j.dfõ ksis m%;sM, ,eìh yels h'

Yajik fõ.h jeä lr .ekSug wjYH jk wjia:d

1' îc m%frdayKh blauka lrùu i|yd

jeä WIaK;ajhl § Yajik fõ.h jeä ù îc m%frdayKh ùfï l%shdj,sh fõ.j;a fõ'

m%iA;drh 10'3 # Yajik fõ.h yd Tlaiscka idkaøKh w;r in|;dj

Yajik fõ.h

Tlaiscka idkaøKh

m%iA;drh 10'2# m%iA;drh 10'2# m%iA;drh 10'2# m%iA;drh 10'2# m%iA;drh 10'2# Yajik fõ.h Yajik fõ.h Yajik fõ.h Yajik fõ.h Yajik fõ.h ydydydydyd

WIaK;ajhWIaK;ajhWIaK;ajhWIaK;ajhWIaK;ajh w;r in|;dj w;r in|;dj w;r in|;dj w;r in|;dj w;r in|;dj

48 0C

Yajik fõ.h

>

> WIaK;ajh
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idudkHfhka 400 - 450C  w;r WIaK;ajhlg WIaK;ajh by< oeófuka fuh isÿ lr .;
yels fõ'

ù îc m%frdayKh lr .ekSfï § fmd`.jk ,o îc f.dv .id wdjrKh lr nr ;eîu"
;jdka md;a;s  jiqka lsÍu jeks l%u u.ska WIaK;ajh by< oud m%frdayKh blauka l<
yelsh'

2' w;= len,s" uq,a len,s iy m;% len,s wdosfha uq,a weoSu fõ.j;a lsÍu i|yd

WIaK;ajh by< oud Yajik fõ.h jeä lsÍfuka fuu frdamK øjHj, uq,a we§u
fõ.j;a fõ'

Ydl m%pdrl jHqy Ndú; lsÍfuka tajd ;=< WIaK;ajh by< w.hl mj;ajd .; yels
neúka uq,a we§u fõ.j;a fõ'

Yajik fõ.h wvq lr .ekSug wjYH jk wjia:d

1' .nvd îcj, ÔjH;dj wdrlaId lr .ekSu i|yd

frdamK øjH f,i .nvd lr we;s îcj, m%frdayK m%;sY;h l%ufhka wvq fõ' îc ;=<
we;s ixÑ; wdydr m%udKh wvq ùu o óg m%Odk fya;=jls'  tu îcj, Yajik fõ.h wvq lr
.; yels kï ixÑ; wdydr oykh ùu o wvq lr .; yels fõ'  túg îcj, m%frdayK
m%;sY;h wvq ùu o wvq lr .; yels fõ'

.nvdj, ì;a;sj, iqÿ j¾K wdf,am lsÍfuka wdf,dalh mrdj¾;kh lr we;=<;
WIaK;ajh jeä ùu o  wvq lr .; yels fjhs'  tfia u .nvd jdhq iukh lsÍfuka o we;=<;
WIaK;ajh wvq lr .; yels fõ'

Yajikh i|yd Tlaiscka wjYH neúka îc .nvd lrk weiqreï ;=<g yhsv%cka iy
khsg%cka jeks jdhqka msrùfuka o îc Yajik fõ.h wvq lr m%frdayK m%;sY;h wvq ùu wvq
lr .; yels fõ'

2' Ydlj, ksmofjk wdydr jeh ùu wvq lr .ekSu i|yd

Yajikh Ydlfha ish,qu Ôù ffi, j, isÿ fõ'  Ydl m;% ;=< wdydr ksmoùu fuka
u jeh ùu o isÿ fõ'  osjd ld,fha Ydl m;% u;g m%udKj;a wdf,dalh fkd,efnk úg
m%NdixYaf,aIKh t;rï isÿ fkdfõ' kuq;a wdydr oykh fjñka Yajikh isÿ fõ' fuu
Yajik mDIaGh wvq lr .; yels kï ta i|yd jeh jk wdydr b;sß lr .; yels fõ'

fijfKa we;s fujeks Ydl w;= lmamdÿ lsÍfuka iy fnda. Ydlj,g jÿ, f,i we;s
fjk;a Ydl fyda w;= lmd bj;a lsÍfuka fnda.j, wiajekak jeä lr .; yels fõ'

3' u,a wiajekak jeä lsÍu i|yd

rd;%s ld,fha Yajikh ksid wdydr oykh ùu wvq lr .; yels kï u,a fnda.j, u,a
wiajekak jeä lr .; yels fõ'

iuyr Ydlj, rd;%s ld,hg .fia uq, isg 10cm  muK wE;ska mig YS;, c,h
fh§fuka uq,a moaO;sh yryd Ydlfha WIaK;ajh wvq ù Yajik fõ.h my< hhs' túg
Yajikh i|yd jeh jk ldnksl wdydr b;sß lr .; yels fõ'

Wod ( frdai j.dfõ u,a wiajekak jeä lsÍug fuu l%uh Ndú; lrhs'

4' wdlkao wiajekak jeä lsÍu

meyeÈ,s wdf,dalhla we;s oyj,a ld,hla iy my< WIaK;ajhla we;s rd;%s ld,.=K
;;a;aj hgf;a § wdlkao iys; w¾;dm,a jeks fnda.j, yd fjk;a w, fnda.j, wiajkq by<
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hhs'  fuhg fya;=j kï Èjd ld,fha § wdf,dalh ,efnk neúka jeä wdydr ksIamdokhla
isÿ ùu;a rd;%s ld,fha wvq WIaK;ajhla ,efnk neúka Yajik fõ.h my< f.dia wdydr
jeh ùu  wvq ùu;a h'

tneúka by; wdldrfha foaY.=Khla iys; m%foaYhl fyda ld, iSudjka f;dard fnda.
jeùfuka Yajik fõ.h hdukh fldg wdlkao wiajkq by< kexúh yels h'

ks¾jdhq Yajikh Ndú; lrkq ,nk l¾udka;

1' uoHidr ksIAmdokh
2' jhska ksIamdokh
3' îr ksIamdokh
4' ifla ksIamdokh
5' fílß l¾udka;h
6' rd l¾udka;h
7' úkdlsß l¾udka;h
10' fhda.Ü ksIamdokh
11' uqojdmq lsß ksIamdokh
12' Öia ksIamdokh
13' ng¾ ksIamdokh

   10'3   W;aiafõokh

Ydlj, jdhj fldgiaj,ska c,h jdIamldrfhka bj;a ùu W;aiafõokh f,i ye¢ka
fõ' úYd, Ydl iys; jkdka;rhla ;=< WIaK;ajh kd.ßl mßirhl WIaK;ajhg jvd
5- 80C muK wvq w.hl mj;S'  ta ksid u jkdka;rhla ;=< § isis,a .;shla .;g oefka'
idudkHfhka c,h lsf,da .a?ï tlla jdIamSlrKh i|yd wjYH ;dm m%udKh 2'27x106J

muK fõ'  fï ksid Ydl ;=<sska c,h jdIam f,i msg ùfï § ;dmh Wrd .kakd w;r tu.ska
mßirh isis,a flf¾'

Ydlh u.ska wjfYdaIKh lr .kakd c, m%udKfhka jeä u m%udKhla W;aiafõokh
u.ska kej; Ydlfhka msg fõ'  b;sß 1% g;a jvd wvq m%udKhla Ydlfha r|jd .kakd w;r
;j;a fldgila mßjD;a;Sh l%shd i|yd fhdod .kS'

Ydlj,ska m%Odk l%u ;=klg W;aiafõokh isÿ fõ'
i. mQQáld W;aiafõokh -  (strdomatal transpiration)

ii. WÉÉ¾óh W;aiafõokh -  (cuticular transpiraion)

iii. jd isÿre W;aiafõokh -  (lenticular transpiration)

mQáld W;aiafõokh

Ydlhl m;%hl jQ md,l ffi, follg ueÈ jQ wkaùlaISh isÿrla fyj;a mQáldjla
yryd c,h jdIamdldrfhka msg ùu mQáld W;aiafõokh kï fõ'   Ydlj,ska msg jk uq`M
c, m%udKfhka 98%  la muK isÿ jkafka fï wdldrfhks'   Èjd ld,fha §  m%NdixYaf,aIKfha
jdhq yqjudrej i|yd mQáld újD;ùu isÿ fõ'  m;% wNHka;rfha c, jdIam idkaøKh wjg
mßirfha c, jdIam m%udKhg jvd jeä w;r fuu idkaøK wkql%uKh  Tiafia Ydlh ;=<
we;s c, jdIam jdhq f.da,hg msg fõ'
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WÉp¾óh W;aiafõokh

m;% yd <má l|kaj, wmsp¾óh ffi,j, c,h WÉp¾uh yryd jdIamSlrKh ù bj;a
ùu WÉp¾uSh W;aiafõokh fõ'  fuh b;d iq`M jYfhka isÿ fõ'

jd isÿre W;aiafõokh

Ydl l|l fmd;af;a jQ ,sys,a j weisrS we;s ia:dkhla jd isÿrla f,i ye|skafõ' ta
;=<ska c,h jdIam ù hdu jd isÿre W;aiafõokh f,i ye¢ka fõ'  b;d iq`M jYfhka isÿ fõ'

W;aiafõokh ksrSlaIKh lsrSu

;Ska; Wrk lvodis ke;fyd;a fmryka lvodis l;=rlska lodjl m%udKhg lmkq
,efí'  fujka len,s 10la muK ilia lr tajd COCl

2 
ødjKfha fmd`.jd Wÿk ;=< fyda

úÿ,s ,sm wdOdrfhka ks,a j¾Kh biau;= jk f;la
úh<d .kq ,efí'  lod folg ueosjk fia lvodis
len,s folla ^ieksâúps f,i& w`vqfjka w,a,d ;nd
.kq ,efí'  lvodis len,s folg ueos jk fia Ydlhl
m;%hla ;nd lodj, fofl<jrg rn¾ j<,a, ne.ska
fhdod ;o lr .kq ,efí'  tfia lsrSfï oS fõ,dj
igyka lr .ekSu l< hq;= h' m;%fhka ksl=;a jk c,
jdIam CoCl

2 
 lvodishg wjfYdaIKh ùu;A iu. u tys

j¾Kh fjkia jk whqre lodj ;=<ska fmfkkq we;'

jvd;a blaukska  frdai meyehla we;s jkafka Wvq
mDIaGh jeiQ lvodish o ke;fyd;a hg mDIaGh jeiQ

lvodish oehs ksrSlaIKh lrkak'

W;aiafõok YS>%;dj flfrys n, mdk idOl

W;aiafõok YS>%;dj m%Odk jYfhka
md,kh lrkqfha mQáld u.sks'  tu ksid
mQáld p,khg n,mdk ´kEu idOlhla
W;aiafõokh YS>%;djg n,mdhs'  tneúka
mQáld újD; ùug n, mdk idOl úuid
ne,Su jeo.;a fõ'

mQáld újD; ùu flfrys n,mdk
uQ,sl u idOlh jkqfha mQáld md,l ffi,
;=<g c,h we;=,a ù we;s jk  Y+k;djhs'
fufia Y+k;dj we;s lsÍu úia;r lrkq ,nk
jdo lsysmhla mj;S'

� md,l ffi,j, yß;,j u.ska Èjd ld,fha § m%NdixYaf,aIKh isÿ lsÍu;a
rd;%s ld,fha § th isÿ fkdùu;a ksid md,l ffi,j, iSks - msIaG idkaøKhka
fjkia ù" tu.ska md,l ffi,j, Y+k;dj fjkia nj iSks - msIaG l,ams;fhka
lsh fõ'

� md,l ffi, Èjd ld,fha wjg wmsp¾óh ffi,j,ska il%sh f,i K+  we;=,a
lr .ekSu;a" rd;%S ld,fha oS il%sh f,ig wjg ffi, olajd K+  ;,a¨ lr
yeÍu;a ksid tu.ska md,l ffi,j, Y=k;dj fjkia jk nj fmdgEishï
whk mßjyk l,ams;h u.ska fmkajd fohs'

md,l ffi, ;=< Èh ù we;s CO
2 
 m%udKh o mQáld újD; ùug n,mdk nj oelafõ'

rEmh 10'3# mQáld újD; ùu yd jeiSu flfrys

n,mdk idOl

rEmh 10'2# W;aiafõokh ksrSlaIKhrEmh 10'2# W;aiafõokh ksrSlaIKhrEmh 10'2# W;aiafõokh ksrSlaIKhrEmh 10'2# W;aiafõokh ksrSlaIKhrEmh 10'2# W;aiafõokh ksrSlaIKh

lsrSu i|yd wegjqulalsrSu i|yd wegjqulalsrSu i|yd wegjqulalsrSu i|yd wegjqulalsrSu i|yd wegjqula
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th ffi,j, pH  w.h fjkia lrk  w;r mQáld újD; ùfï hdka;%Khg pH  w.h
n,mdhs'

Ydlh c, W!k;djhlg uqyqK § we;s úg Ydlfha weífiisla wï,h (ABA) jeämqr
ksmojhs' tu.ska md,l ffi,j,  K   whk wvq fõ' túg tys iSks" msIagh njg yef¾'
tu.ska ffi,j, Y=k;dj wvq ù mQáld jefia'  wêl iQ¾hdf,dalfha § o ABA  l%shd;aul
ùfuka mQáld jeiSu isÿ fõ'

óg wu;r j W;aiafõok iS>%;dj flfrys n,mdk wNHka;r yd ndysr idOl my;
oela fõ'

wNHka;r idOl

i. m;%j, mDIaG lafIa;%M,h

m;%j, lafIa;%M,h jeä jk úg W;aiafõok iS>%;dj jeä fõ' fuys § Ydlfha ;ks
m;%hl lafIa;%M,h muKla fkdj Ydlfha m;% ish,af,a u uq`M lafIa;%M,h ie,ls,a,g
.efka'

ii. m;% wdf,dalhg ÈYdk; ù we;s wdldrh

wdf,dal lsrK jeä m%udKhla jefgk wdldrhg m;% ÈYdk; ù we;s úg m;% r;a ùu
ksid W;aiafõok iS>%;dj jeä fõ'

iii. WÉp¾ufha >klu

WÉp¾uh c,hg wmdr.uH ksid tys >klu jeä jk úg W;aiafõok iS>%;dj wvq
fõ'  tfia u WÉp¾uh ksid m;% È,sfia' túg wdf,dalh mrdj¾;kh lsrSu ksid o WIaK;ajh
jeä ùu wvq ù W;aiafõokh wvq fõ'

iv. m;% ;,fha flaYr msysàu

flaYr u.ska m;% ;,h wdikakfha jdhq ixirK fõ.h wvq lrhs'  túg ta wjg c,
jdIam idkaøKh idfmalaI j jeä h'  tu ksid W;aiafõok iS>%;dj wvq fõ'

v. .s¨Kq mQáld msysàu

mQáldj .s,S we;súg mQáld l=yrfha wd¾ø;dj jeä ù W;aiafõok iS>%;dj wvq fõ'

vi. mQáld ixLHdj iy jHdma;sh

tall lafIa;%M,hl we;s mQáld ixLHdj jeä jk úg W;aiafõok iS>%;dj o jeä fõ'
tfiau wdf,dalhg wvqfjka ksrdjrKh jk mDIaGfha mQáld jeämqr msysàfuka W;aiafõok
iS>%;dj wvq fõ'

vii. bkss uDÿ ia;r ixLHdj

bks uDÿ ia;r .Kk jeä jk úg jdhq yqjudrej i|yd mQáld újD; j mj;sk ld,h
jeä fõ' túg W;aiafõokh jeämqr isÿ fõ'

ndysr idOl

i. wdf,dal ;Sj%;dj

wdf,dal ;Sj%;dj jeä jk úg
mQáld újD; ùfuka W;aiafõok iS>%;dj
o jeä fõ'  ;jÿrg;a wdf,dal ;Sj%r;dj
jeä lr f.k hdfï § mQáld ish,a,
újD; ù we;s neúka W;aiafõok iS>%;dj
ksh; fõ' m%iA;drh 10'4# W;aiafõok iS>%;dj yd wdf,dal ;Sj%;dj

w;r in|;dj

wdf,dal ;Sj%;dj

W;aiafõok iS>%;dj



357

ii. WIaK;ajh

WIaK;ajh jeä jk úg m;% uOHfhka c,h
jdIam jk fõ.h jeä ù W;aiafõok iS>%;dj jeä
fõ' kuq;a tla;rd WIaK;ajhlg miqj mQáld jeiSu
isÿù W;aiafõok iS>%;dj wvq fõ'

iii. wd¾ø;dj

W;aiafõokfha §
c, jdIam úirKh
ùula isÿ fõ' Ydl
wNHka;rh;a ndysr mßirh;a w;r idkaøK fjki u;
fuu úirK fõ.h fjkia fõ' mrsirfha wd¾ø;djh jeä
jk úg fuu fjki wvq ù c, jdIam úirKh ùfï
fõ.h wvq ùfuka W;aiafõok fõ.h wvq fõ'

iv. iq<`.

iq<f.a fõ.h jeä jk úg Ydl mDIaGh
wdikakfha we;s c, jdIam fõ.fhka bj;a fõ' túg
m;% uOHh iy jdhq f.da,h w;r c, jdIam idkaøK
fjki jeä ù W;aiafõok iS>%;dj jeä fõ'

v. is,slka W!k;dj

is,slka W!k;dj o W;aiafõokh jeä ùug
n,mdk nj uE;l § fidhd f.k we;'  is,slka
W!k;dj iys; ù Ydlj, W;aiafõok  YS>%;dj is,slka
iemhQ ù Ydlj,g jvd 30%  jeä nj jd¾;d ù we;' is,slka iemhSfuka Wla j.dfõ
W;aiafõok iS>%;dj 21%  muK wvq lr .; yels h'

j.=j 10'1( W;aiafõokh yd jdIamSlrKh w;r we;s fjki

W;aiafõok iS>%;dj (rate of transpiration) uekSu

lsishï ld, tallhl § isÿ jk W;aiafõok m%udKh W;aiafõok iS>%;dj f,i
ye|skafõ' fuh wdldr lsysmhlg uekSu isÿ l< yels h'

1' iïmQ¾K Ydlhla Ndú; lsÍu

Ydlfhka bj;a jk c, jdIam m%udKh tl;= lr th ridhksl fyda fN!;sl l%u

m%iA;drh 10'5# W;aiafõok iS>%;dj yd
WIaK;ajh w;r in|;dj

WIaK;ajh

W;aiafõok
iS>%;dj

wd¾ø;dj

W;aiafõok iS>%;dj

m%iA;drh 10'6#  W;aiafõok iS>%;dj
yd wd¾ø;dj w;r in|;dj

m%iA;drh 10'7#  W;aiafõok iS>%;dj yd
iq<f.a fõ.h w;r in|;dj

W;aiafõok
iS>%;dj

iq<f.a fõ.h

jdIamSlrKh

fN!;sl ixisoaêhls'

md,l ffi,j, iïnkaOhla ke;'

u;=msg lafIa;%M,hg mQáld fyda
md,l ffi,j, n,mEula ke;'

´kEu u;=msgl isÿ úh yels h'

jdIamSlrKh ksid th isÿjk
mDIaGh úhf<a'

W;aiafõokh

� Ôù yd ldhsl úoHd;aul ls%hdj,shls'

� m%Odk jYfhka md,l ffi,j,
ls%hdldß;ajh u.ska hdukh fõ'

� W;aiafõokh isÿ jk u;=msg lafIa;%M,h
md,l ffi, u.ska md,kh fõ'

� iÔù ffi,j, ls%hdjls'

� W;aiafõokh u.ska th isÿ jk mDIagh
isis,a j ;nhs'
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u.ska ueksh yels h' tfiAa u u,a fmdaÉÑhl Ydlhla isgqjd
tys mfika c,h bj;a ùfï fjk;a ud¾. j<lajd tys uq`M
nr wvq ùu W;aifõok c, ydksh f,i ie,lsh yels h'
tu.ska W;aiafõok iS>%;dj ueksh yels h'

2' mdkudkh (potometer) Ndú; lsÍu

fujeks  mdkudkhla u.ska W;aiafõok iS>%;dj
uekSfï moku jkqfha Ydl w;= lene,a, u.ska W;aiafõokh
jk c, m%udKhg iudk c, m%udKhla l%udxlsl k<h
Tiafia wefok úg ta iu. wfok jdhq nqnq< W;aiafõok
iS>%;dj ms<sn`o o¾Ylhla ùu h'  ta wkqj k<fha kshñ;
l%udxlk .Kkla miq lsÍug jdhq nqnq,g .; jk ld,h
uekSfuka W;aiafõok iS>%;dj ueksh yels h'

kuq;a fuu l%uh W;aiafõokh uekSu i`oyd m%dfhda.sl núka wvq h'  th ls%hd;aul
jkafka Wmßu c, iemhqula
hgf;a h'  w;= lene,a, ,nd
.;a Ydlhg fu ;rï Wmßu
c, iemhqula hgf;a ls%hd;aul
ùug f.dvìu § wjia:dj
fkd,efí'

W;ai afõokh md,kh lsÍfï

jeo.;alu

1' c,h jdIam ùfï §
;dmh Wrd .kS'  tuksid

W;aiafõok l%shdj,sh fya;=fjka Ydlh isis,a fõ'
2' ffY,óh mßjykhg wjYH n,h ,nd §ug ^W;aiafõok pQIKh& jeo.;a fõ'
4' Ydlj,g wjYH c,h yd Lksc ,jK wjfYdaIKhg iy tajd Ydlfha by<g

mßjykh ùug jeo.;a fõ'
5' iajdNdúl c, pl%h mj;ajd .ekSug odhl fõ'

kuq;a" jdhq f.da,Sh wd¾ø;dj iy mdxY+ c, m%udKh b;d wvq wjia:dj, § Ydl
W;aiafõokfhka bj;a jk m%udKhg idfmalaI j Ydlhg c,h wjfYdaIKh lr .;
fkdyels fõ' tjeks wjia:dj, Ydl ue,ùug bv we;'  c, wjfYdaIKh wvd, jQ úg
fmdaIl wjfYdaIKh o wvd, fõ'  tys m%;sM,h jkafka fnda.j, wiajekak wvq ùu h'
tneúka mdxY= c, ixrlaIKh i|yd W;aiafõokh md,kh lsÍu jeo.;a fõ'  W;aiafõokh
md,kh i|yd m%;s W;aiafõokldrl Ndú; flf¾'

m%;s-W;aiafõok ldrl (anti  transpiration agent)

W;aiafõokh wvq lsÍu i|yd fhdok Ydl u;g fhdok øjH m%;s-W;aiafõok ldrl
f,i ye¢ka fõ' m%;s W;aiafõok ldrl m%Odk wdldr 3 la we;'

1' mQáld jik wdldr

fuu øjH fhoSu u.ska mQáld jeiS" W;aiafõokh wvq fõ'  kuq;a fuys § CO
2

yqjudrejg ndOd meñfKk ksid m%NdixYaf,aIKh o wvq fõ' Wod( weíisisla wï,h (ABA)

m;% wjg CO
2 
idkaøKh jeä lsÍfuka o mQáld w¾O j jefia'  túg o W;aiafõokh

rEmh 10'4# iïmQ¾K Ydlhla Ndú;rEmh 10'4# iïmQ¾K Ydlhla Ndú;rEmh 10'4# iïmQ¾K Ydlhla Ndú;rEmh 10'4# iïmQ¾K Ydlhla Ndú;rEmh 10'4# iïmQ¾K Ydlhla Ndú;
lsÍfuka W;aiafõok  iS>%;djlsÍfuka W;aiafõok  iS>%;djlsÍfuka W;aiafõok  iS>%;djlsÍfuka W;aiafõok  iS>%;djlsÍfuka W;aiafõok  iS>%;dj

ksrSlaIKh lsrSu i|yd wegjqulaksrSlaIKh lsrSu i|yd wegjqulaksrSlaIKh lsrSu i|yd wegjqulaksrSlaIKh lsrSu i|yd wegjqulaksrSlaIKh lsrSu i|yd wegjqula

rEmh 10'5 # mdkudkh Ndú; lsÍfuka W;aiafõok iS>%;dj
ksrSlaIKh lsrSu i|yd wegjqula
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wvq fõ'  kuq;a fuys § wjYH ;rï CO
2
 ,efnk ksid m%NdixYaf,aIKh wvq fkdfõ'  tfy;a

yß;d.dr jeks ixjD; mßirhl muKla CO
2
 idkaøKh jeä lsÍug yels kuq;a j.d ìïj,

fuh isÿ lsÍu W.yg h'

2' m;%  u; ;=kS mg, idok wdldr

bá" fmd,s;Ska jeks øjH m;% u; ;=kS j biSfuka th hdka;%sl ndOlhla f,i l%shdlr
W;aiafõokh wvq lrhs'   fuf,i fhdok  øjH jd;h i|yd mdr.uH úh hq;= w;r c,
jdIam  i|yd wmdr.uH úh hq;= fõ'  ke;s kï m%NdixYaf,aIKhg ndOd meñfKa'  fk<d
.;a m,;=rej, c,h wdrlaId lr tajdfha .nvd ld,h jeä lr .ekSug bá wdf,am lsÍu
m%dfhda.sl j Ndú; fõ'

3' mßjD;a;Sh úI iys; wdldr

md,l ffi,j, ma,diaud mg,j,g ydks lrk úI j¾. fh§fuka tys Y=kH;dj
ke;s ù mQáld jefia'  mßjD;a;Sh úI iys; m%;s-W;aiafõok ldrl j¾. Ndú; lsÍfï
isoaOdka;h fuh fõ'

óg wu;r j my; l%shdud¾. u.ska o W;aiafõok iS>%;dj md,kh l< yelsh'

1' fijK ,nd §u

<má me< lafIa;%fha isgq jk wjia:dj, fyda Ydlhl uq,a lmamdÿ lr frdamKh lrk
wjia:dj, § tu Ydlj,g fijK ,nd §fuka W;aiafõok iS>%;dj wvq l< yels h'

2' me< iy w;= frdamKh lsÍfï § m;% w¾O j lmd oeóu

Ydlj, W;aiafõokh jeämqr u isÿ jkafka m;%j,ska h'  fï ksid frdamKh lrk w;=
iy me<j, m;% w¾O j lemSfuka W;aiafõokh md,kh l< yels fõ'

3' wdrlaIs; .Dy ;=< fnda. jeùu

yß;d.dr" fmd,s;Ska Wux l=àr fyda ir, m%pdrl jHqy jeks jHqyhka ;=< idfmalaI
wd¾ø;dj by< w.hl mj;S'  tu ksid Ydlj, mQáld újD; j mej;sh o W;aiafõokh b;d
wvqfjka isÿ fõ'

fuf,i úúO l%uj,g W;aiafõokh md,kh lsÍfuka c, ixrlaIKh isÿ l< yels
jqj o" Ydlfha wfkl=;a mßjD;a;sh l%shdjkag ndOd meñKSug yels nj ;j;a iuyrl=f.a
u;hhs'  Wod( ffi,u ;=< øjH mßjykh m%Odk jYfhka isÿ jkafka W;aiafõok pQIKh
u.sks'

tneúka m%NdixYaf,aIKhg ndOd fkdjk f,i W;aiafõokh md,kh lsÍu hym;a
nj Tjqkaf.a u;hhs'

ìxÿoh

wjg mrsirfha wd¾ø;dj by< .sh úg ̂ úfYaIfhkau rd;%s ld,fha& W;aiafõok iS>%;dj
b;du;a wvq fõ'  fndfyda úg W;aiafõokh kj;S'  tfy;a uq, mSvkh u.ska we;s lrk n,h
fya;= fldg f.k m;% w.%j, msysá kdrá ̂ ikd, moaO;sh& fl<jßka c,h ìxÿ f,i msg;g
meñfKa'  fuh ìxÿoh f,i ye|ska fõ ^Wod( ynr, Ydl m;% w.%fha c, ìxÿ /£ ;sîu&

fuf,i jEiafik c, ìxÿj, úúO Lksc ,jK" iSks" .a¨geñka yd úúO tkaihsu
wvx.= fõ'  tu ksid fuu c, ìxÿ úh<Sfï § ,jK idkaøKh jeä ùu ksid m;%hg ydks
isÿ úh yels h'  tmuKla fkdj" fuu c, ìxÿj, iSks we;s ksid th úúO laIqø Ôùkag
frdamK udOHhla ù Ydlhg frda. fnda ùug o bv ;sfí'
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j.=j 10'2 ( W;aiafõok iy ìxÿoh w;r m%Odk fjkialï

W;aiafõokh ìxÿoh

� Èjd ld,fha isÿ fõ' � rd;%s ld,fha isÿ fõ'

� c,h jdIam f,i msg fõ' � c,h øj wdldrfhka msg fõ'

� mQáld yryd msßisÿ c,h msg fõ' � c, ðø yryd Lksc ,jK iys;
c,h msg fõ'

� md,khla iys; l%shdj,shls �  md,khla rys; l%shdj,shls'

� Ydlfha yd m;%j, WIaK;ajh wvq fõ' � tjekakla isÿ fkdfõ'

Èhr .e,Su ^ks¾hdih&

Ydl mglhl ;=jd,hla fyda lemqula isÿ jQ úg thska Èhr .e,Su fuf,i ye¢ka fõ'
fuh b;d fiñka isÿ fõ'  fndfyda úg ukdj c,h iemhQ Ydlj, fuh isÿ fõ'

    10' 4   Ydl ;=<g øjH wjfYdaIKh

Ydl c,h" fmdaIl yd jd;h m%Odk jYfhka wjfYdaIKh lrhs'  Ydl fmdaIl jeä
m%udKhla wjfYdaIKh lr .kafka c,fha Èh ù we;s ødjKhla f,i uQ, moaO;sh yryd
mfiks'

Ydl ;=< c,h úúO ld¾hhka bgq lrhs'  ta ms<sn`oj 6'1 ksmqK;d uÜgfï § idlÉPd
lr we;'

Ydlhla ;=<g øjH wjfYdaIKh m%Odk wdldr follg isÿ fõ'
1' il%Sh wjfYdaIKh
2' wl%Sh wjfYdaIKh

il%Sh wjfYdaIKh

mßjD;a;Sh Yla;sh (ATP) jeh lrñka" idkaøK wkql%uKhlg úreoaO j isÿ flfrk øjH
wjfYdaIKh il%Sh wjfYdaIKh fõ'  Lksc ,jK wjfYdaIKh fï l%uhg m%Odk jYfhka
isÿ jk w;r ta ms<sn|j ksmqK;d uÜgu 4'2 § iúia;rd;aul j idlÉPd lr we;'   c,h
ys`. wjia:dj, yd ,jK;dj jeä wjia:dj, c,h o fï wdldrhg wjfYdaIKh lr .kS'

Ydlj,g c,h yd Lksc ,jK wjfYdaIKh myiq lsÍug" c,h iq,N j mj;ajd
.ekSu yd whk j¾. ;kql ødjK  wjia:dfõ mj;ajd .ekSu jeo.;a h' c,fha whk j¾.
wêl idkaøKhla we;s wjia:dj, c, wjfYdaIKhg jeä Yla;shla jeh fõ'

wl%Sh wjfYdaIKh

idkaøK wkql%uKh fyda úNj wkql%uKh Tiafia jeä idkaøKhl fyda jeä úNjhl
isg wvq idkaøKhla fyda wvq úNjhla olajd mßjD;a;sh Yla;sh jeh lsÍulska f;dr j" øjH
mßjykh ùu wl%Sh wjfYdaIKhhs' idudkH ;;a;aj hgf;a Ydl c,h ,nd .kafka fï
u.sks'  wl%Sh wjfYdaIKh isÿ jk m%Odk wdldr lSmhls'

1' úirKh

hï øjHhla idkaøKh jeä ia:dkhl fyda udOHhl isg idkaøKh wvq ia:dkhla
fyda udOHhla fyda fj; ;ks wxY= jYfhka .uka lsÍu úirKhhs'  wxY=j, wyUq p,kh
fya;=fjka  fuh isÿ fõ'  wjidkfha § taldldr idkaøKhla ,efí'
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2' ksmdkh

c, wxY=  jeä c, úNjhl isg wvq c, úNjhla we;s c,ldñ wxY= fj;g c, wxY=j,
pd,l Yla;sh Ndú;fhka wêfYdaIKh ùu ksmdkhhs'  ffi, ì;a;sfha fi,shqf,daia laIqø
;ka;= ffi, ma,diaufha wvx.=  c,ldó fm%daàk" úh<s îc wdÈhg c,h Wrd .kq ,nkafka
ksmdkh u.sks'

3' wdi%e;sh

w¾O mdr.uH mg,hla yryd jeä c, wKq idkaøKhl ̂ c, úNjh jeä& isg wvq c,
wKq idkaøKhla ^wvq c, úNjh& olajd c, wKq .uka lsÍu wdi%e;sfha § isÿ fõ'

4' myiqlï iys; úirKh

fuys § ffi, mg,h ;=< we;s jdyl fm%daàka u.ska idkaøKh jeä ;ek isg wvq
;ekg øjH .uka lsÍu blauka lrjkq ,efí' fuh úfYaIfhkau idfmalaIj úYd, wKq
p,khg WmldÍ fõ'

fuu l%uj,g wu;r j ffi, mg,h u.ska hï hï wxY=ka jg fldg rsla;lhla f,i
ffi, ma,diauh ;=<g øjH we;=,a lr .kS'

wjfYdaIKh lr .;a øjH Ydlh ;=< mßjykh i|yd fhdod .kafka ialkaO m%jdyh
(mass flow) hs'

ialkaO m%jdyh

.=re;ajh fyda mSvk wkql%uKh Tiafia ødjKhl wvx.= ish¨ u wxY= iuQy jYfhka tl
u ÈYdjlg mßjykh ùu fõ'

Wod ( .`.l .e,Su" lrduhl c,h .e,Su" reêr jdyskS ;=< reêrh .e,Su" ffY,u ;=<
c,h yd Lksc mßjykh
jeä iS>%;djlska fuka u øjH jeä jYfhka u mßjykh jkafka ialkaO m%jdyh
u.sks'

Ydl ;=< jdhq mßjykh jkafka wka;¾ ffi,Sh wjldY ;=<ska ir, úirKh u.sks'
fï i|yd mQáld" jd isÿre jeks ia:dk ;=<ska jdhq we;=,a fõ'  ù" fk`Mï" lxl=x jeks c,dY%s;
Ydlj, N+ .; fldgia lrd jdhq f.k hdug l|ka isÿre iys;j jeã we;'  lsr, jeks
Ydlj, ufvka u;= jQ jdhqOr uq,a we;af;a o fï i|yd h'

Ydl uq,l jHqyh

m%Odk jYfhka Ydl c,h wjfYdaIKh lr .kafka uq,aj, msysá uQ, flaY u.sks'
<má uQ,l uQ,d.%hg u|la by<ska we;s fmfofiys wmsp¾ufhka uQ, flaY yg .kS'  uq,l
ndysßka u msysgd we;s fuu
fldgi flaYOr i a;rh
(pillferous layer) f,i y÷kajhs'
u q, aj, wmsp¾uhg msg;ska
WÉp¾uhla fkdue;s ;rï h'
ke;fyd;a WÉp¾ufha isÿre
úYd, f,i mj;S'

mßK; uq,aj, uQ, flaY
fkdmsysgk w;r jd isÿre msysghs'
wmsp¾uhg we;=<;ska we;af;a
ffi, ia;r lsysmhla iys;
>klï ndyslhhs'  fuh úYd,

ikd, is,skavrh

wka;Ya p¾uh yd
leiamd¾ máh

ndyslh

wmsp¾uh

leiamd¾
máh

úYd, l< miq
fmkqu

uQ,flaY

rEmh 10'6 # Ydl ;=< c, mrsjyk .uka u.
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uDÿ ia;r ffi,j,ska iE§ we;'  ndyslfha uDÿ ia;r ffi, w;r ffi,dka;r wjldY
msysghs'  ndyslfha we;=<;sk au msysá ffi, ia;rh úfYaIK jQ ffi,j,ska hqla; jk w;r
th wka;Yap¾uh f,i y÷kajhs'

wka;Yap¾ufha ffi, È.eá h'  <má uQ,l tajdfha wÍh yd yria ì;a;sj, máhl
wdldrhg iqnßka fyda ,s.akska fyda fï fol u ;ekam;a ù we;'  fïjd leiamd¾ má kï fõ'
wka;¾p¾uhg we;=<;ska úfYaIKh fkdjQ ffi, iys; mßpl%h msysghs'   uQ,l wNHka;rh
uOH is,skavrh fyj;a ia:QKh hkqfjka y÷kajkq ,nk fldgilska iE§ we;'  ikd,
mgl msysgd we;af;a fuys h'  ikd, mgl ;=< we;s ffi,ï ffi, iy ì;a;s iys;
kd<dldr" ñh .sh ffi, we;' fïjd icSù j yg .kakd kuq;a miqj by< my< ì;a;s Èh
ù hdfuka ffi,ï jdyskS we;s fõ'  fïjd flaYsl isÿre fõ'

uq,a u.ska c,h wjfYdaIKh yd Ydlh ;=< c,h mßjyk l%shdj,sh

imqIam Ydlhlg c,h wjfYdaIKh iy Ydlh ;=< c,h mßjykh ms<sn`oj
iúia;rd;aul j  wOHhkh i|yd tu l%shdj,sh m%Odk wÈhr 3 lg fnod oelaúh yels h'

tkï"
1' uqf,a wmsp¾óh ffi, fyda uQ, flaY u.ska c,h wjfYdaIKh
2' wmsp¾óh ffi, fyda uQ, flaYj, isg uqf,ys ffi,u olajd c,h .uka lsÍu

^wÍh c, mßjykh&
3' uqf,a ffi,j, isg l| ;=<ska m;% olajd c,h isriaj mßjykh ùu ̂ rfidaoa.ukh&

uQ, flaY fyda uqf,a wmsp¾óh ffi, ;=<ska c,h wjfYdaIKh

uqf,a wmsp¾uhg msg;ska mdxY= ødjKh mj;S'  mdxY= ødjKfha wvq idkaøKhla mj;sk
ksid c, úNjh jeä h'  uqf,a fyda uQ, flaYfha ffi,fha rsla;lh ;=< mj;sk ßla;l
hqIfha jeä idkaøKhla mj;S'  tneúka c, úNjh wvq h'  fï ksid c,h mdxY= ødjKfha
isg ßla;l hqIhg wdi%e;sh u.ska we;=,a fõ'

uqf,ys wÍh c, mßjykh

uqf,ys wmsp¾óh ffi,j,ska wjfYdaIKh l< c,h uqf,ys ffi,u olajd yria
w;g mßjykh ùu wÍh c, mßjykh f,i ye¢kafõ'  fuys § c,h uqf,ys wmsp¾uh ̂ uQ,
flaY ffi,& ndyslh" wka;Yap¾uh"
mßpl%h hk mgl yryd ffi,u
mglh olajd meñfKa'

fuu ffi,j, c,hg ffi,
;=<ska fuka u ffi, ì;a;s Tiafia
o .uka l< yels h'  tfy;a
wka;Yap¾ufha leiamd¾ máh yryd
c,hg ffi, ì;a;sh ;=<ska fyda
ffi, ì;a;sh yd ma,diau mg,h
;=<ska wÍh j .uka l< fkdyels h'
tksid fuu máh yryd c,hg .uka
l< yels tl u ud¾.h m%dlama,diauh
yryd muKs'

fufia c,h meñfKk wdldr 3 ls'

i. wefmdma,diag ud¾.h (apoplast  pathway)

rErErErErEmh 10'7 # mh 10'7 # mh 10'7 # mh 10'7 # mh 10'7 # uqf,ys wÍh c, mßjykhuqf,ys wÍh c, mßjykhuqf,ys wÍh c, mßjykhuqf,ys wÍh c, mßjykhuqf,ys wÍh c, mßjykh
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ffi,j, ffi, ì;a;sh iy wka;¾ ffi,Sh wjldY yryd úirKh ùu iy
ialkaO m%jdyh u.ska .uka lsÍuhs'

ii. isïma,diag ud¾.h (symplast pathway)

ffi,fhka ffi,hg ffi, ma,diauh ;=<ska ma,diau nkaO yryd úirKh u.ska
c,h .uka lsÍuhs'

iii. ßla;l  ud¾.h (vacuolar  pathway)

ffi,fhka ffi,hg ßla;lfhka
ßla;lhg ffi, ì;a;sh" ma,diau mg,h"
ffi, ma,diauh" ßla;l mg,h yryd
c,h wdi%e;sh u.ska .uka lsÍuhs' jeä u
c, m%udKhla wefmdma,diag ud¾.fhka
o wvqu m%udKhla ßla;l ud¾.fhka o
.uka lrhs'

rfidaoa.ukh

    Ydl uq,l uOHfha mj;sk ffi,u
mglh yryd wÍh c, mßjykfhka meñKs c,h m;% olajd uq," l| ;=<ska isria j by<g
.uka lsÍu rfidaoa.ukh f,i ye¢kafõ'  fuh ialkaO m%jdyh u.ska isÿ jk w;r ta i|yd
wjYH mSvkh$n,h my; wdldr fol u.ska ,nd fohs'

i. W;aiafõok pQIK n,h

Ydl m;%j, i sÿ jk
W;aiafõokh ksid m;% uOH ffi,j,
c, úNjh wvq fõ'  túg kdráj,
ffi,ufha c,h m;% uOHhg we§
ths'  fï wdldrhg wLKav c, l|la
we;s fõ' fuh W;aiafõok pQIKh hs'
fï ksid ffi,u Tiafia pQIK
mSvkhla ks¾udKh fõ'  ta ksid
ffi,uh ;=< c, l| by<g we§ulg
,la fõ'  ffi,u ;=< wLKav c,
l|la ks¾udKh ùu i|yd c,fha
ixila;s wdila;s n, jeo.;a fõ'
ixila;s n, ksid c, wKq tlg ne£
mj;sk neúka c, l| fkdleã mj;S'
ffi,u ;=<g c,h we;=,a jkafka
fmÍulg Ndckh ùfuka ksid c,fha we;s ishqï wxY+ mjd bj;a fõ'  fï ksid ixila;s n,
ksishdldr j l%shd;aul fõ'  fï wkqj pQIK mSvkh ksid b;d Wi Ydl uqÿka olajd c,h
.uka lrhs'

fï wkqj uq, moaO;sfha isg m;% olajd wLKav c, Odrdjla yg .ekSu msKsi W;aiafõok
pQIK n,h fukau ixila;s yd wdila;s n, o Woõ jk nj meyeÈ,s h'  fï nj my;
WodyrK u.ska ;j ÿrg;a meyeÈ,s l< yels h'

ksjil c, fmdïmhl l%shdldß;ajh i,luq'  my< iú l< c, fmdïmhla u.ska
j;=r gexlsh f;la c,h ;,ä  lsÍula ñi j;=r gexlsfha iú l< fmdïmhla u.ska my< isg
j;=r gexlsh f;la c,h we§ula ̂ pQIKhla& isÿ fkdfõ'   túg c,h ;,a¨ l< yels Wmßu

rEmh 10'9# W;aiafõokh yd c, wjfYdaIKhrEmh 10'9# W;aiafõokh yd c, wjfYdaIKhrEmh 10'9# W;aiafõokh yd c, wjfYdaIKhrEmh 10'9# W;aiafõokh yd c, wjfYdaIKhrEmh 10'9# W;aiafõokh yd c, wjfYdaIKh

w;r iïnkaO;djw;r iïnkaO;djw;r iïnkaO;djw;r iïnkaO;djw;r iïnkaO;dj

rErErErErEmh 10'8# mh 10'8# mh 10'8# mh 10'8# mh 10'8# Ydl ;=< c, mrsjyk .uka u.Ydl ;=< c, mrsjyk .uka u.Ydl ;=< c, mrsjyk .uka u.Ydl ;=< c, mrsjyk .uka u.Ydl ;=< c, mrsjyk .uka u.

wefmdma,diag ud¾.h
isï ma,diag ud¾.h

ßla;l ud¾.h

ma,diau nkaO   ;dk ma,diagh



364

Wi óg¾ 10 la ̂ jdhq f.da, tll mSvkh& muKs' kuq;a óg¾ 10 .eUqre <sxj, isg c,h by<g
we§ug c, fmdïmj,g yels h'  fuys § isÿ jkafka ;,a¨ lsÍula fkdj weo .ekSuls
^pQIKhls&'   fï wkqj pQIKh u.ska c,h b;d by<g weo .; yels nj meyeÈ,s h'  fufia
pQIKh u.ska c,h by< k.skafka tys we;s m%n, ixila;s wdila;s n, u.ska we;s lrk
wd;;sh ksid h'  óg¾ 10 g jvd Wi Ydlj,g c,h .uka lsÍu o fujeks h'

isyska ùÿre nghla f.k tys tla fl<jrl c,fhka fm`.jQ iafmdkaÊ tlla iúlr
ùÿre k<h c,fhka mqrjd tys wfkla fl<jr c, îlrhl .s,ajkq ,efí'  îlrfha c,h
jdIam ùu je<elaùug th wdjrKh lsÍu jeo.;a h' tu m%udKh u c,h msrjQ ;j;a

îlrhla wdjrKh fkdlr 10'10 rEm
igyfka wdldrhg wegjqu ilikq
,efí'  bka miq îlrj, c, uÜgu
ksÍlaIKh l<úg iafmdkaÊ lene,a,
iys; îlrfha c,h wfkla îlrfha
c,hg jvd blaukska my< hkq
ksÍlaIKh l< yels h'  fuhg fya;=j
iafmdkaÊ lene,af,a c,h jdIam jk
u;=msg lafIa;%M,h jeä ksid c,h
YS>%fhka jdIam ùu;a" tksid we;s jk
pQIKh ixila;s wdila;sshla f,i ùÿre
ngfha we;s c, l| Èf.a l%shd;aul ù
îlrfha by<g we§ hdu;a ksid h'

uQ, mSvkh

Ydlfha uq, u.ska we;s lrk mSvkhla u.ska c,h
by<g ;,a¨ lsÍu uq, mSvkh f,i ye¢ka fõ'  uQ,
mSvkh meyeÈ,s lsÍu i|yd my; mÍlaIKh l< yels
h'

fmdaÉÑhl isgqjd" c,h imhk ,o l=vd Ydlhl
l| 5cm  la muK Wiska lmd rn¾ k<hl wdOdrfhka
ùÿre k<hla iú l< úg  ùÿre k<h Èf.a øj l|
by<g k.skq oelsh yels h'  riÈh jdhq mSvk udkhla
iú lsÍfuka uQ, mSvkh uekSu o l< yels h'  uQ,
mSvkh" uqf,ys we;sjk mßjD;a;sh l%shdj,s yd iïnkaO h'

my; lreKqj,ska th meyeÈ,s fõ'
1' Tlaiscka rys; mßirhl uQ, uKav,h ;enQ úg uQ, mSvkh ie,lsh hq;= uÜgulska

wvq fõ'
2' Yajikh j<lajk øjHhla jk fmdgEishï ihkhsâ uq,g fh¥ úg uQ, mSvkh

ie,lsh hq;= uÜgulska my< niS'
3' ;lald,s uq,aj,g b;d iq¨ m%udKhlska bkafvda,a weisála wï,h fh¥úg uQ,

mSvkh jeä fõ'  tfy;a idkaøKh jeä jQ úg uQ, mSvkh ksfYaOkh fõ'

uQ, mSvkh ffi,u c, mßjykhg w;sf¾l n,hla ,nd fok kuq;a Wi Ydlj, c,
mßjykhg th m%udKj;a fkdfõ'  W;aiafõokh ÿ¾j, úg § c, mßjykhg uQ, mSvkh
jeo.;a jk w;r W;aiafõok pQIKh l%shd;aul jk úg uQ, mSvkh ke;s ù hk nj o
fidhdf.k we;'

c, wjfYdaIKh ksrSlaIKh lsrSu

rErErErErEmh 10'10# mh 10'10# mh 10'10# mh 10'10# mh 10'10# W;aiafõokh yd c, wjfYdaIKh w;rW;aiafõokh yd c, wjfYdaIKh w;rW;aiafõokh yd c, wjfYdaIKh w;rW;aiafõokh yd c, wjfYdaIKh w;rW;aiafõokh yd c, wjfYdaIKh w;r

iïnkaO;djiïnkaO;djiïnkaO;djiïnkaO;djiïnkaO;dj

rErErErErEmh 10'11# mh 10'11# mh 10'11# mh 10'11# mh 10'11# uQ, mSvkh meyeos,s lsrSuuQ, mSvkh meyeos,s lsrSuuQ, mSvkh meyeos,s lsrSuuQ, mSvkh meyeos,s lsrSuuQ, mSvkh meyeos,s lsrSu

riÈh
jdhq
mSvk
udkh Ydl

l|
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m%dfhda.slh lsÍug i;s 2- 3 g l,ska nv bß`.= îc 10 - 12 muK tlsfklg wE;ska
^uq,a tlsfklg meg,Sula isÿ fkdjk ;rï ÿrlska& isgqjkq ,efí'  i;s 2 - 3 la jhie;s
bß`.= me< uqf,a isg 2 - 3 cm  l Wiska l| lmd bj;a lr" mßiaiñka .,jd" me<h c,
fíiul ;nd l%udxlkh lrk ,o flaYsl k<hg iú lrk ,o rn¾ k<fha wks;a fl<jr
me<fha lemQ fldgig iú l< hq;= h'  rn¾" k<h uq`Mukska u flaYsl k<h wvla ÿrg
c,fhka msÍ ;sìh hq;= h'  nqnq̀M rys; j bß`.= me<fha uq,a j;=ßka hg jk fia Ndckhl ;nd
wdOdrlhla Wmfhda.S lr f.k flaYsl k<h yria w;g iú l< hq;= h'  talSh ld,
mßÉfþohla ̂  1-3 ñks;a;=& ;=< oS flaYsl k<h ;=< c,h .uka lsÍfï ÿr fikaáógrj,ska
igyka l< hq;= h'  ál fõ,djlska c,h .uka lsÍfï fõ.h ksh; jkq we;'  oeka iSks
ødjKhla uq,a .s,ajd we;s Ndckhg oud fõ.h h<s ueksh hq;= h'

wjOdrKh l< hq;= lreKq

� rn¾ k<h ;=< jd nqnq`M fkd;sìh hq;= h'

� l,a we;s j bß`.= me< jeùfuka rn¾ k<fha kshu úIalïNh ;SrKh l< yels
h'

� rn¾ k<fha ldkaÿ ùï je<elaùug m%;Hia: ueá fhdod .; yels h'

� îc jeä m%udKhla wjYH jkafka rn¾ k<h iú lsÍfï oS me< ;e,Sug bv we;s
neúks'

maf,dhóh mßixl%uKh

m%NdixYaf,aIKh u.ska ksmojk ,o ldnksl wdydr maf,dhu
mglh ;=<ska Ydlfha YS>% j¾Okhla olajk fldgia jk j¾Ol
wxl=r yd wdydr ixÑ; lrk wdlkao" n,an" fldau" wdosh olajd
mßjykh lsÍu maf,dhóh mßjykh f,i ye`oska fõ'

m%NdixYaf,aIKfha oS ksmojk msIagh ødjH iSks njg m;a ù
ixÑ; ia:dk olajd maf,dhu mglfha jQ fmfkar kd< yryd
mßjykh fõ'  fuh idudkH úirKhg jvd wêl YS>%;djlska
isÿ jk ksid Yla;sh jeh lr isÿ lrk ls%hdjls'  fmfkar
k<j,g iïnkaO iypr ffi, u.ska fï i`oyd wjYH Yla;sh
,efí'

maf,dahu ;=<ska mßjykh jk
m%Odk øjH wxY= j¾.h iqfl%daia fõ'  óg wu;r j weuhsfkda wï," úgñk" Tlaisk"
.sfnr,sk jeks j¾Ol hdul o" K+ , PO

4

3- jeks wldnksl whk wdÈh o maf,dahu mglh
;=<ska mßjykh fõ'  .nvd ia:dkj, § ødjH ldnksl øjH fm%daàk" fïoh" msIagh jeks
wødjH ldnksl øjH njg m;a fõ'

maf,dhu mglh ;=<ska mßixl%uKh isÿ jk nj

fmkaùug mÍlaIK

1' fmd;= j<¨ .eiSu

mßK; oaú îc m;%S Ydlj, maf,dhu mgl fmd;a;g
iSud ù we;'  fujeks Ydlhl l| jgd fmd;= j<,a,la
bj;a l<úg tu ia:dkhg Wäka fmd;af;a iSks idkaøKh
by< hk w;r my<ska iSks idkaøKh wvq fõ'    l,la .;
jk úg fmd;= j<¨ lemQ ia:dkhg by<ska fmd;a; msgg
fkrd ;sfnkq oelsh yels fõ'  ta ldnksl øjH ;ekam;a
ùfuks'

rEmh 10'12# maf,dhu mglh

rEmh 10'13 # fmd;= j<,a, lemQ

ia:dkhg by<ska fmd;a; msgg fkrd
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fï wkqj jdhj fldgiaj, isg uq, olajd maf,dhu ;=<ska wdydr mßixl%uKh jk
nj meyeos,s fõ'

2' úlsrKYS,S iuia:dksl Ndú;h

úlsrKYS,S iuia:dkshla jk 14C wvx.= CO
2
 m;%j,g ,nd oSfuka tu úlsrKYS,S  14C

m%NdixYaf,aIKh u.ska iSks njg m;a fõ'  úlsrKYS,S;dj mÍlaId lsÍfï § fmd;af;a
úlsrKYS,S nj  we;s nj fmfka'  ta wkqj fmd;af;a jQ maf,dhu mglh yryd mßixl%uKh

jk nj meyeos,s fõ'

    10'5   Ydl  fyda¾fudak

Ydl fyda¾fudak hkq Ydl ;=< iajdNdúl j ksmofjk" ksmofjk ia:dkfhys §
l%shdldÍ fkdjk" fjk;a iaa:dkhlg .uka lr tu ia:dkfha isÿ jk j¾Okh fyda fjk;a
Ydl ldhsl l%shdj,shla hdukh ̂W;af;ackh lsÍu" fõ.h wvq fyda jeä lsÍu fyda ksfIaOkh
lsÍu& lrk ta i|yd b;du;au iq`M m%udKhlska ^10-6  isg 10-5 ujq,$,Sgr& wjYH jk
ldnksl øjH fõ'  Ydl fydaa¾fudak fï wkqj ridhksl mKsúvlrejka (chemical messengers)

jk w;r Ydlj, mßirhg m%;spdr oelaùfï yelshdj md,kh lrhs'

wo fndfyda Ydl ldhsl úoHd{hska" Ydl fydaa¾fudak hkak fjkqjg Ydl j¾Ol
hdul (plant growth regulators) fyda Ydl j¾Ol øjH (plant growth substances) hk mo Ndú;
lrhs' kuq;a Ydl ;=< ksmojk tajd Ydl fydaa¾fudak f,i o lD;%su j ksmojk fyda¾fudak
j¾Ok hdul f,i o ye¢kafõ'

Ydl ;=< l%shdldß;ajh

1' fyda¾fudak ksmofjk ia:dkfha isg l%shdldÍ jk ia:dkhg .uka lsrSu
mßixl%uKh (translocation)   f,i y`ÿkajk w;r fuh ffi,hlska ffi,hlg
fyda wjhjhlska wjhjhlg ffi,u fyda maf,dhu yryd isÿ fõ'   fuu .uka
l< hq;= ÈYdj fyda¾fudakh ksmofjk ia:dkh ^uq,aj," m%frdayj, wd§ f,i&
yd Ydlfha j¾Ol wjosh u; ;SrKh fõ'

2' Ydl fyda¾fudakhkag mq`M,a l%shdldÍ mrdihla we;' tkï tlu fyda¾fudakh
u.ska Ydlfha úúO l%shdj,s md,kh lrk w;r ta i|yd fyda¾fudak idkaøKh
yd th l%shdldÍ jk ia:dkfha ;;ajhka n,mdhs'

3' idudkHfhka Ydlhl ksmofjk iïmQ¾K fyda¾fudak m%udKhu ldhsl
úoHd;aulj l%shdldÍ fkdfõ' bka fldgila muKla l%shdldÍ jk w;r b;sß
fldgi ridhksl nkaOk (chemical binding) we;s lr .ekSu ksid ^Wod(
ihsfgdlhskska" ishàkaa rhsfndghsv&  f,i fyda fldgiaj,g fjka ù ;sîfuka
^Wod ( yß;,j ;=< weíisisla wï,h&  ;djld,sl j wl%sh j mj;S'

4' iuyr fyda¾fudak l%shldß;ajhg oaú;Shsl mKsúv yqjudrelrejka  (secondary

messengers or transmitters) wjYH fõ'  fndfyda úg nyq weók oaú;Shsl mKsúv
lrejka f,i l%shd lrhs'

5' Ydl fyda¾fudak ksIamdokh yd l%shdldß;ajh mßir idOl wkqjo fjkia fõ'
Wod ( c,h yd khsg%cka ys`. jQ úg weíisisla wï, l%shdldß;ajh jeä fõ'

fmdÿfõ fyda¾fudak l%shd lrk wdldrh my; oela fõ'

� m%frdayfha ffi, ì;a;sj, iqúld¾h;dj yd uqf,ys ffi, ì;a;sj, m%;Hdia:;dj
jeä  lrhs'

� c,hg mdr.uH;dj jeä  lrhs'

� ,nd .;a c,h r|jd .ekSfï Odrs;dj jeä  lrhs'
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� wdi%e;s n,j,ska iajdëk j yd iuyr wjia:dj, oS wdi%e;s wkql%uKhlg
úreoaOj mjd il%sh j c,h wjfYdaIKh lrhs'

� m%dlama,diaóh ÿiai%dú;dj wvq lrhs'

� Yajik fõ.h jeä lrhs'

� ksoyia weuhsfkda wï, wvq wjia:dj, oS mjd fm%daaáka ixYaf,aIKh lrhs'

� ixÖ; fmd,sielrhsv" fudfkdielrhsv njg m;a lrhs'

� ffi, ì;a;sfha fmlaáka yd fi,shqf,daia m%udKh jeä  lrhs'

� uef,hsla äyhsv%cfkaia" legf,aia" fmdiamfÜia yd weiafldìla weissâ Tlaisfâia
tkaihsu W;af;ackh lrhs'

wdÖ¾Kl,amsl (classical) fyda¾fudak ldKav

1' TlaiSk (IAA)

2' ihsfgdlhskska (CYT)

3' .snr,Sk (GA)

4' weíisisla wï,h (ABA)

5' t;s,Ska

fyda¾fudak fuu m%Odk ldKav 5 g fn§fï § jHqyd;aul iudk;djka yd Ydl ldhsl
l%shd flfrys we;s lrk n,mEu i,ld we;'

TlaiSk

TlaiSk" y÷kd .kakd ,o uq,a u Ydl fyda¾fudakh
hs'  Wod( bkafvda,a 3 weisálaa wï,h (IAA)

óg wu;r j iajNdjfha mj;sk TlaiSk j¾. f,i 4
- laf,dafrd bkafvda,a weisála wï,  (IAA), *Skhs,a weisála
wï,  (PAA)    wdÈh kï l< yels h'

wo lD;%su j ksIamdÈ; TlaiSk j¾. fndfyda we;s
w;r fïjd IAA j,g iudk l%shdldÍ;ajhla ,ndfohs'   fuu lD;s%u TlaiSk ndysr Ndú;fha
§ ,dNodhS jk w;r IAA j,g jvd ia:dhS o fõ'  lD;%su TlaiSk f,i nyq, j 1-kema;,Ska
weisálaa wï, (NAA)  bkafvda,a 3 ìhqá%la wï,h (IBA)  Ndú; fõ'  óg wu;r j kema;,ska
ìhqá%la wï,h (NBA) yd 2 fu;s,a 4 laf,dafrd *sfkdlais weisála wï,h (MCPA) Ndú; fõ'

TlaiSk Ydlj, m%frday w.%ia: yd uq,a w.%ia:hkays úNdcl mglj, o j¾Okh jk
m;% yd M,j, o nyq, j ksIamdokh fõ'   óg wu;r j b;d l=vd m%udKj,ska fïrE m;% yd
fïrE uq,aj, ffi, ;=< § TlaiSka ksIamdokh fõ'

TlaiSkj, l%shdldß;ajh l,,fha § we;sfõ'  fuys § îc m%frdayKhg o Bg miq isÿ
jk Ydlfha j¾Okhg o tkï m%d:ñl j¾Ol w.%ia: we;s ùug o TlaiSk n,mdhs'  ;j o
Ydlfha úúO  wjhj iE§ug wjYH wxl=r j¾Okh o TlaiSk u.ska ;SrKh lrhs'  TlaiSkj,
mßixl%uKh m%frdayj,  by< fldgfia (shoots tip) isg uq,aj, my< u fldgi (root tip)

olajd nyq, j maf,dahu yryd isÿ fõ'

TlaiSkj, fyda¾fudak l%shdldß;ajh

rEmh 10'14# bkafvda,a 3

weisálaa wï,h (IAA) ys jHqyh
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1' ffi, fn§u úYd, ùu yd Èla ùu

Wod( m%frday
yd uq, a j¾Okh'
fuys § ffi, ì;a;s
,ssys,a lsÍug wjYH
idOl (Wod( elastins)

W;af; ackh lr
tu.ska ffi, ì;a;s
we§u jeä lrhs'  óg
wu;r j ffi,
ì;a;sj, øjH Èh ùu" fi,shqf,daia yd ffi, ì;a;s w;r ridhksl
nkaOk ì§u yd w¨;ska ffi, ì;a;s iE§u o" ffi, ì;a;s ,sys,a lsÍfï
§ isÿ fõ'  .snr,ska we;s úg fuu l%shdj jvd ;Sj% fõ'

ffi, Èla ùu mÍlaId lsÍu

l=vd wxl=rhla iys; Ydlhla f.k tys w.%ia:hg iaj,amhla
my<ska w¾O lemqula fhdod th ;=<g l=vd ma,diaála m;=re lene,a,la
we;=,a lr Èk lsysmhlg miq w.%ia:h lemqu l< me;a;g keó
;sfnkq oelsh yels h' thg fya;=j tu me;af;a lemqug my<ska we;s
ffi,j,g TlaiSka fkd,eîu ksid Èla fkdùu;a" wfkla me;af;a
ffi,j,g TlaiSka ,eîug ndOlhla fkdjQ ksid ffi, Èla ùu;a
ksid h'  tfia u 10'16 rEm igyfkys fmfkk mßÈ w.%ia:h bj;a
l< m%frdayhla u; Tlaiska iys; t.d¾ l=Üáhla ;eîfuka o fuh
wjfndaO lr .; yels h'

2' oaú;shsl j¾Okh

iQ¾hldka; îc me<j, w.%ia:h is| oeuQ úg ̂ TlaiSka m%Njh bj;a
l< úg& tys oaú;Shsl j¾Okhla we;s fkdfõ'  thg fya;=j TlaiSka fkd;sîu ksid oaú;Shsl
ikd, leïìhu we;s fkdùuhs'  tksid l| uy;ska fkdjefâ'  tfy;a w.%ia:h bj;a l<
l|g TlaiSka ,nd ÿka úg leïìhï l%shdldß;ajh we;s ù oaú;Shsl j¾Okh we;s fõ'  tksid
Ydl l|l uy; TlaiSka u.ska md,kh jk nj meyeÈ,s fõ'

3' w.%ia: m%uqL;dj

fuys § w.%ia: wxl=rh u.ska ksmojk TlaiSk l| Èf.a my<g .uka lr md¾Yaúl
wxl=rj, j¾Okh ksfIaOkh lrhs'  fuh mÍlaIKhla u.ska meyeÈ,s l< yels h'  fmdaÉÑj,
isgq jQ oaú îc m;%S îc me< y;rla f.k bka tll w.%ia:h bj;a lrkq ,efí'   fojekafkys
w.%ia:h bj;a lr ta u; t.d¾ l=Üáhla ;nkq ,efí'   ;=kajekafkys w.%ia:h bj;a lr ta
u; TlaiSk wvx.= t.d¾ l=Üáhla ;nkq ,efí'  b;sß me<h tf,i u ;nkq ,efí' Èk
lsysmhlg miq ksÍlaIKh l<úg my; m%;sM,h oelsh yels h'

m%;sldrh ksÍlaIKh

 1' idudkH îc me<h md¾Yaúl wxl=r j¾Okh ù ke;

rEmh 10'16#

TlaiSk Ydl ffi,

Èlaùug n,mdk whqre mrSlaIdj

rEmh 10'15# TlaiSk Ydl ffi, úYd, ùu yd Èla ùug

n,mdk whqre
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 2' w.%ia:h bj;a l< îc me<h md¾Yaúl wxl=r j¾Okh ù we;
 3' w.%ia:h bj;a lr t.d¾ l=Üáhla ;enQ îc me<h md¾Yaúl wxl=r j¾Okh ù we;
 4' w.%ia:h bj;a l< TlaaiSka wvx.= t.d¾ l=Üáhla md¾Yaúl wxl=r j¾Okh ù ke;

;enQ îc me<h

fufia Ydlfha uq̀M Ôú; ld,h ;=<u j¾Ok O%eùh;dj
(polarity of growth)  mj;ajd .ekSug iy Ydlfha w;= fyda
fjk;a wjhj l=uk ia:dkhl oS yg .; hq;= o hkak ;SrKh
lsÍug o" fï whqßka uq̀M Ydlfha u j¾Okh iy yevh mj;ajd
.ekSug o TlaiSka jeo.;a fõ'

4' mdf;fkdaM,kh

id¾:l mrd.khlska iy ixfiapkhlska f;dr j M,
yg .ekSu mdf;fkdaM,kh f,i ye¢kafõ'

IAA  iys; ,sfkd,ska wdf,amkhla l,xlh u; fh§fuka
md;fkdt,Sh M, ,nd .; yels h' tfuka u îc bj;a lrk
,o M,j, j¾Okh we;s lsrSug o TlaiSka bjy,a fõ'

5' wdj¾;S p,k ^wdf,dalhg" .=re;ajhg iy c,hg& we;s

lsÍug ueosy;a fõ'

� m%ldYj¾;S p,k

Wod( tal îc m;% Ydlj,
îcd.%mh (coleoptile) keóu
wdf,dalh ,efnk osYdjg isÿ fõ'

Tlai Sk idkaøKh wkqj
ffi, j¾Okh isÿ fõ' fuys§
fijk ,efnk me;a;g TlaiSk
md¾Yaúlj .uka lr" Tlai Sk
idkaøKh jeäù fõ.fhka j¾Okh
fõ'   ta  wkqj m%frdayh wdf,dalfhaa

ÈYdjg kefï'

� .=re;ajdj¾;S p,k

6' Ydl ;=< fyd¾fudak ksIamdokh

jeä lsÍu issÿ lrhs'

� t;s,Ska yd tla j fn%dfuda,shâ (Bromeliads)  j¾.fha Ydlj, mqIamSlrKh

rEmh 10'18#  Ydlj, m%ldY j¾;S p,k i|yd TlaiSk

n,mdk whqre

wdf,dalh tla osYdjlska ,nd foa'
îcd.%mh wdf,dalh foig keó
we;'

wdf,dalh iudldr j
,nd foa' îcd.%mh keó
ke;'

rEmh 10'17( TlaiSk fhoSfuka
îc bj;a lrk ,o iaafg%dafnß

M, j¾Okh ù we;s whqre

T l a i S k a
fhdod úkdä
30lg miq

rEmh 10'19 ( nvrEmh 10'19 ( nvrEmh 10'19 ( nvrEmh 10'19 ( nvrEmh 10'19 ( nv
brs.=  îc me<fha .=re;ajdj¾;S p,kh i|yd TlaiSk n,mdkbrs.=  îc me<fha .=re;ajdj¾;S p,kh i|yd TlaiSk n,mdkbrs.=  îc me<fha .=re;ajdj¾;S p,kh i|yd TlaiSk n,mdkbrs.=  îc me<fha .=re;ajdj¾;S p,kh i|yd TlaiSk n,mdkbrs.=  îc me<fha .=re;ajdj¾;S p,kh i|yd TlaiSk n,mdk
whqrewhqrewhqrewhqrewhqre
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W;af;ackh lrhs'  iuyr Ydlj, cdhdx.s mqIam we;s ùu W;af;ackh lrhs'

� t;s,Ska ixYaf,aIKh W;af;ackh lsÍu yryd M, yd m;%j, fþo ia;rhla we;s
ùu mud lrhs'  M, yg .ekSu yd j¾Okh W;af;ackh lrhs'   M, boSu mud
lrhs'

7' Ydl uq,aj, j¾Okhg n,mdhs'

ihsfgdlhskska u.ska we;s lrk ,o Ydl uq,aj, w.%ia: m%uqL;dj bj;a lr w¨;a uq,a
we;s ùu W;af;ackh lrhs'  fuys §  yd wd.ka;=l uq,a we;sùu W;af;ackh lrhs'

8' iuyr Ydlj, maf,dahu yryd m%NdixYaf,aIKh u.ska ixYaf,aIs; wdydr mßixl%uKhg
TlaiSka l%shd lrhs'

TlaiSkj, lDIsld¾ñl Ndú;hka

1' IAA, IBA, NBA  wdÈh wvq idkaøKj,ska îc m%frdayKh jeä ÈhqKq lr .ekSu
i|yd Ndú; lrhs' fuu fyda¾fudakj, l%shdldß;ajh fnda. úfYaIh yd îcj,
wdldrh u; fjkia fõ'

2' WoHdk fnda. j.dfõ § yd úis;=re me< fyda u,a j.dfõ § w;= len,sj, uq,a
yg .ekSu" md¾Yaúl uq,a j¾Okh W;af;ackh lr .ekSu i|yd NAA  yd IBA

nyq, j Ndú; lrhs'
Wod # 10% NAA  idkaøKhla fh§u wU Ydlfha uq,a yg .ekSu 100% lska
W;af;ackh l< yels h'

3' Èk WodiSk Ydlj, cdhdx.s mqIam we;s ùu jeä lr .ekSu i|yd IAA Ndú;
lrhs'
tfuka u ;sß`.=j, mqIam uQ,dlD;s ixLHdj" m;% ixLHdj" OdkH ixLHdj jeä
lr .ekSug yd OdkHj, nr jeä lr .ekSug  IAA  Ndú; lrhs' wkakdisj,
u,a yg .ekSu" W;af;ackh lsÍug NAA, 2,4D  wdÈh Ndú; lrhs' tfuka u
NAA u.ska wkakdis f.äj, nr jeä lsÍu o isÿ fõ'

4' md;fkdaM,kh we;s lr .ekSu i|yd Wmfhda.S fõ'  fuys § îc rys; M, ̂ Wod
# iafg%dafnß wdÈh& ,nd .ekSug IBA yd NAA Ndú; lrhs'

5' IAA, IBA, yd NAA u.ska M, yg .ekSfï m%;sY;h jeä lr .ekSug Ndú;
lrhs'

6' IAA, IBA,  2-4 D wdÈh meKs fodvïj, fkdfïrE M, jeàu j<lajd .ekSug
Ndú; lrhs'

7' m;% m;kh j<lajd .ekSug
8' f;dard .;a j,a kdYl f,i Wod( 2-4 D, 2-4-5- T

9' mgl frdamKha § IAA  yd lhskáka Ndú; lrhs'

ihsfgdlhskska

iajdNdúl j mj;sk ihsfgdlhskska j¾. úYd, ixLHdjla we;s w;r oekg Ydlj,
yd laIqø cSùka ;=< iajNdúl j ksmofjk ihsfgdlhskska j¾. 30lg jeä ixLHdjla y÷kd
f.k we;'  lD;%su j yd iajdNdúl j mj;sk y÷kd .;a uq`M ihsfgdlhskska ixLHdj 200
g wêl fõ'  uq,skau Harberlandelt  (1913) § maf,dhï mglfha we;s hï øjHhla Ydlj,
ffi, úNdckh W;af;ackh lrk nj fidhd .kakd ,§'

fndfyda Ydl mgl ^Wod( w¾;dm,a uDÿ ia;r mglh& ;=jd, l< úg tys ffi,
úNdckh fm%arKh jk nj Haberlandt (1921) ksÍlaIKh lrk ,§'  tfy;a lemQ mglh
fiaÿj fyd;a fuu l%shdj isÿ fkdfõ'  tf,i fia¥ mglh u;" fmdä l< mgl fldgila
wdf,am l< fyd;a tys ffi, úNdckh we;s fõ'  fuhg fya;=j lemQ mglh u.ska i%djh
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ihsfgdlhskskaj, uQ,sl jHqyh lhskáka isheáka

rEmh 10'20 ( ihsfgdlhskska ja¾.j, jHqyhka

jk hï rihdksl øjHhla úh hq;= hhs Tyq wkqudk lf<a h'

óg wu;r j Johannes Van Overbeek (1941)  fmd,a lsßj, yd ;j;a fndfyda Ydl
úfYaIj,g o fufia ffi, úNdckh W;af;ackh lrk øjH we;s nj fidhd .kakd ,§'
tfy;a iajdNdúl Ydlj,ska ksiaidrKh lr.;a ihsfgdlhskska f,i uq,ska u y÷kd
.;af;a nv bß`.= Ydlj,ska ksiaidrs;  isheáka (Zeatin)   h'

ÿïfld< Ydlfha uÊcd ffi, mglfha fldgila TlaiSka iys; frdamK udOHhl
j.d l< úg tu mglhg ikd, mgl lene,a,la iïnkaO ù we;a kï muKla ffi,
úNdckh isÿ jk nj Haberlandt (1921) ÿgqfõ h'  fuf,i ikd, l,dm fldgila ;sîu
fjkqjg" fmd,a lsß fuda,aÜ ksiaidrlh fyda ikd, l,dmfhka ,nd .;a ksiaidrlhla

fh§fuka o ffi, úNdckh fm%arKh l< yels úh'  fuf,i mglhl ffi, úNdckh
fm%arKh lrk fyda¾fudakh ihsfgdlhskska ^uq, § fuh lhskska f,i kï flßKs& f,i
ye¢kafõ'

ish¨ u iajdNdúl ihsfgdlhskskaj, weäkSka fldgila we;'

ish¨ u Wiia Ydlj, fuka u" mdis (mosses) È,Sr yd nelaàßhdj, o ihsfgdlhskska
we;snj fidhd .kakd ,§'

ihsfgdlhskskaj, ffcj ixYaf,aIKh m%Odk j isÿ jkafka uq,aj, úNdcl mgl
;=<hs'  óg wu;r j îcj, l,,fha o isÿ fõ'   ihsfgdlhskskaj, ffcj ixYaf,aIKh
TlaiSk u.ska md,kh lrk nj fidhd f.k we;'

uq,aj, ksIamdokh jQ ihsfgdlhskska m%frday lrd .uka lrkafka ffi,u yrydh'
Ydl ;=< ihsfgdlhskska idkaøKh wêl j we;af;a úNdcl mgl ;=< yd ksrka;r j¾Okhla
we;s m%foaY jk uq,a" <má m;% yd j¾Okh fjñka mj;sk M, yd îcj, h'

ihsfgdlhskskaj, ld¾hhka
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1' ffi, fn§u yd úYd, ùu W;af;ackh lrhs' fufia ffi, úYd, ùu ;=<ska m;%
úYd, ùu o W;af;ackh lrhs'  tfuka u m¾jj,  È. yd m;% j¾Okhg o n,mdhs'

2' m%frday yd uq,aj, rEm ckkh W;af;ackh lrhs' tfuka u m%frday uQ,drïNhg yd
wxl=r j¾Okhg o mgl úNdckhg o n,mdhs tkï" mgl jhig hEu (aging of

tissues) m%udo lrhs'
3' iuyr Ydl úfYaIj, mQáld weÍu jeä lrhs'
4' laf,dafrd*s,a ixYaf,aIKh W;af;ackh  lsrSu yd fïÍug n,mdhs'
5' w.%ia: m%uqL;dj bj;a lr md¾Yaúl wxl=r j¾Okh W;af;ackh lrhs'
6' tkaihsóh l%shd fm%arKh lrhs' fm%daàka ixYaf,aIKfha fõ.h jeä lrhs' tfuka u

kshqlaf,hsla wï,j, mßjD;a;shg o n,mdhs'
7' flá Èk Ydlj, mqIamSlrKh W;af;ackh lrhs'
8' îc m%frdayKhg yd îc me< j¾Okhg n,mdhs'  fuys § oaú îc m;%S Ydlj, îc m;%

m%idrKh ùug ihsfgdlhskska jeo.;a fõ'
9' TlaiSk$ihsfgdlhskska wkqmd;h Ydlhl Ôú; ld,h ;=< isÿ jk m%Odk j¾Ol

wjoas we;s ùu flfrys n,mdhs'
tfia u fuu wkqmd;h ffi, úNdckh

yd mgl úfNaok wjia:dj, § b;d u jeo.;a idOlhla fõ'

ihsfgdlhskakj, lDIsld¾ñl Ndú;hka

� M,j, j¾Okh md,kh lsÍug

� mgl frdamK udOHfha m%frday yd uq,aj, rEmdKqckkh i|yd
fuys § TlaiSka$ihsfgdlhskska  wkqmd;h jeä kï uq,a we;s ùu yd j¾Okh
W;af;ackh fõ'  fuu wkqmd;h wvq kï m%frday we;s ùu W;af;ackh fõ'
w;rueÈ wkqmd; lsKlh iE§u W;af;ackh lrhs'

� md¾Yaúl wxl=r j¾Okh W;af;ackh lsÍug  Wod( úis;=re u,a Ydl

l
h
sk

á
k

a 
i
dk

aøK
h

rEmh 10'21#  m%frday yd uq,aj, rEmdKqckkh i|yd
TlaiSk$ihsfgdlhskska wkqmd;h n,mdk whqre

rEmh 10'22( TlaiSka$ihsfgdlhskska idkaøK
wkqmd;h



373

� fld< t<j¨j, Ôú; ld,h Èla lr
.ekSug yd m;% jhig hEu mud lsÍug
Wod( f.dajd" i,do

� u,a j¾. kejqï fmkqfuka jeä ld,hla ;nd .ekSu i|yd

.snr,ska

Gibberella  fujikuroi  È,Srh u.ska ksmojk lsishï øjHhla ksid tu È,Srh wdidÈ;
ù Ydlj, widudkH Wi hdula we;s fjk nj cmka úoHd{  Eiichi Kurasowa (1920) úiska
uq,ska u fidhd .kakd ,È'  fuu øjH miqj .snr,ska f,i kï lrk ,§'  ;j o fuu
.snr,ska l=vd m%udKj,ska Ydl ;=< ksmofjk  nj o fidhd .kakd ,§'

.snr,sk úYd,;u yd fojkshg jeo.;a jk Ydl fyda¾fudak ldKavhhs'  .snr,sk"
tys jHqyh yd l%shdldß;ajh u; j¾. lr we;'  fuu fyda¾fudak y÷kd .ekSfï ms<sfj<
wkqj kï lsÍu (GA

1
...GA

n
) f,i isÿ lrhs'  oekg .snr,sk wdldr 136 la muK y÷kd f.k

we;'  fïjd Ydl" È,Sr fyda nelaàßhd ;=< ksmofõ'  ñka 51 la muK Wiia Ydl ;=<
ksmofjk .snr,Sk fõ'

oekg nyq,ju mj;sk yd uq,ska u y÷kd .kakd ,o .snr,Skh jkafka .snr,sla
wï,h (GA

3
) hs'

.snr,sla wï,h 3(GA )

.snr,skaj, ffcj ixYaf,aIKh m%frday w.% yd j¾Okh jk m;%j, nyq, j isÿ fõ'
óg wu;r j m%frdayj, wksl=;a ia:dkj," j¾Okh jk îcj, yd M,j, o .snr,ska ksmo
fõ'

.snr,Skj, ld¾hhka

Ydl j¾Okh flfrys .snr,sk fkdfhla wdldrfhka n,mdk w;r fuu n,mEu .snr,ska
ldKavh  yd Ydl úfYaIh wkqj fjkia fõ'

1. m%Odk ffi, Èla ùu yd ffi, úNdckh jeä lrhs'  fuys § .snr,ska ndyssßka
fhdok ,o Ydl yd fkdfhdok ,o Ydlj, j¾Okh iei`¥úg .snr,ska  fhdok
,o Ydl idudkH Wig jvd jeä nj ksÍlaIKh l< yels h'

� l| yd jDka;j, Èla ùu we;s lrhs'

� m;% úYd, lrhs'
2' mqIamSlrKh W;af;ackh lrhs'
3' tkaihsu ksIamdokh W;af;ackh  lrhs'
4' m%frdayj, we;s iqma;;dj yd weíisisla wï,h u.ska we;s lrk ,o îc iqma;;dj

bj;a lrhs' ^îc iqma;;dj ABA/GA  wkqmd;h jeä úg we;s fõ'&
5' .snr,ska u.ska l,, j¾Ok úNjh jeä lrhs'  tfuka u N%EK fmdaIh ;=<

weíisisla wï,h u.ska ksfIaOkh lrk ldhsl l%shdj,s" .snr,ska u.ska md,kh
lrhs'

6' îc m%%frdayKhg n,mdhs'  fuys § kj ffi, j¾Okh i|yd wdydr ,nd§ug
wjYH tkaihsu ksIamdokh W;af;ackh lrhs' Wod ( OdkH îc

rErErErErEmh 10'23( mh 10'23( mh 10'23( mh 10'23( mh 10'23( .snr,sla wï,fhys jHqyh.snr,sla wï,fhys jHqyh.snr,sla wï,fhys jHqyh.snr,sla wï,fhys jHqyh.snr,sla wï,fhys jHqyh
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� wmsfldá,fha (epicotyl) os. jeä lrhs'  oaú îc m;% Ydlj, îc m;%j,
lafIa;%M,h jeä lrhs'

� tfuka u îc m%frdayKfhka miq îc me<fha j¾Okh jeä lrhs'
OdkH îc c,h wjfYdaIKh l< miq l,,h u.ska .snr,ska ksmojhs'
fuu .snr,ska u.ska we,shqfrdaka ia;rh ;=< weuhsf,aia ksIamdokh
W;af;ackh lrhs'  fuu weuhsf,aia   msIagh .aÆfldaia njg m;a lrhs'
fuu .aÆfldaia l,,hg úirKh fõ'  .aÆfldaia îc me<fha uq,a wjia:dfõ
j¾Okhg Ndú; fõ'

7' m;% jhig hdu (senescence) mud lrhs'  tfuka u isg%ia l=,fha M,j, uy¨
ùu mud lrhs'

.snr,Skj, lDIsld¾ñl Ndú;hka

� m;%  úYd, lr .ekSug Wod ( f.dajd yd sweet corn M,

� lmqre jeks Ydlj, m;% iDcq j ;nd .ekSug .snr,sk fhdohs'

� M, yd mqIamj, m%udKh úYd, lr .ekSug
Wod(- ish¨ u îc rys; ñÈ iy fpß M, úYd, lr .ekSug

îc rys; ñÈ fmdl=rej,g fh§fuka fmdl=f¾ È. jeä lsÍu yd M,j,"
jDka; j, È. jeä lsÍu ksid M, tlsfklg ;o ù msysàu wvqù" M, ,sys,a
j msysghs'  fï ksid M, úYd, ùu fuka u" È,Sr wdidokhkag we;s
.%dys;dj o wvq lrhs'

� M, yg .ekSu (fruit setting) jeälr .ekSug Wod (  meKs fodvï yd ñÈ

� mdf;fkdaM,kh we;s lsÍu i|yd Wod(  jïngq" fmar" ñÈ

� mrd. m%frdayKh jeä lr .ekSug Wod ( Wla Ydl j,

� m;%  m;kh m%udo lsÍug

� fodvï l=,fha Ydlj, M, jeà hdu md,khg
fuys § .snr,Ska fh§u ksid M, b§u mud fõ'  fï ksid fj<|fmd< b,a¨ug
wkqj wiajekak fk<sh yels h'  tfuka u b§u mud ùu ksid M,djrKfha
jdIamYS,S f;,a ;sîfuka m,;=re ueiaidf.ka jk ydks wju fõ'

� mqIamSlrKh i|yd È.= Èjd ld,hla fyda YS; W;af;ackh (cold  induction)

wjYH Ydlj, mqIamSlrKh W;af;ackh lr .ekSug

� lf|a È. jeä lr .ekSug
Wod ( Chorchorus  capsularis lf|a È. yd wka;¾ m¾j ixLHdj jeälr .ekSug

.snr,ska fhdohs'  kuq;a fuys § m;% lafIa;%M,h" lf|a mdoia:fha jg
m%udKh yd fl¢j, .=Kd;aulNdjh wvq fõ'

� Ydlj, j¾Okh wvqlr .ekSug m%;s .snr,sk Ndú; lrhs'
Wod (  fmdaÉÑj, isgqjkq ,nk úis;=re u,a Ydl
iuyr ldIaGsuh Ydl yd l%Svd N+ñj, ;DK j¾. i`oyd m%;s-.snr,Sk Ndú;
lrhs'  fuu m%;s-.snr,ska u.ska .snr,Sk ksIamdokh j<lajhs'  ñá Ydl we;s lr
.ekSug o m%;s.snr,ska Ndú; lrhs'

� cdkuh f,i we;s jk l=re Ydlj, o fndfyda úg .snr,Sk W!k j we;' fuu
Ydl j,g .snr,ska fh§fuka l=re Ndjh bj;a l< yels h'

� ìh¾ ksIamdolhka úiska ìh¾ fyda úials wdÈfha we,afldfyd,a idkaøKh jeä
lr .ekSu i|yd .snr,sk Ndú; lrhs'
fuys § .snr,Sk u.ska ìh¾ ksIamdokfha § Ndú; lrk nd¾,s fyda fjk;a
OdkH j¾. ilia lsÍfï l%shdj,sfha § ksmojk iSks m%udKh jeälsÍu lrkq
,nhs'

� iqma;;dj bj;a lsÍu
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I. îc iqma;;dj
îc iqma;;dj     .snr,sk fh§fuka

bj;a l< yels h'
fufia .snr,sk fhdod îc m%;sldr

lsÍu u.ska taldldr îc m%frdayKhla
o ,nd .; yels h'

II. wxl=r iqma;;dj
fi!uH l,dmSh Ydlj, .sïydk iD;=j wjidkfha wxl=r iqma;;dj we;s
fõ' fuu iqma;;dj ke;s ùug úfYaIfhka È.= Èk yd r;= wdf,dalh
wjYH fõ' .snr,sk Ndú;fhka fuu iqma;;dj bj;a lr .kq ,efí'
Ys; iD;=fõ § w¾;dm,a wdlkaoj,g GA  Ndú;fhka wxl=r j¾Okh we;s
lr .kq ,efí'

weíisisla wï,h

ihsfgdlhskska fyda .snr,Sk fuka fkdj weíisisla wï,h tu fyda¾fudak ldKavfha
tlu ixfhda.h fõ'  ABA  uq,ska u y÷kd .kakd ,oafoa  Ferick  Addicott  iy msßi ^1963&
§ h'  fudjqka úiska lmq Ydlfha M,j, fþokh we;s lsÍug n,mdk ixfhda.hka 2 la
y`ÿkd .kakd ,o w;r bka tlla  abscisin II  f,i kï lrk ,§'  fï ld,fha § úoHd{hska
lKavdhï 2 la úiska fuu ixfhda.h y÷kd.kakd ,§' ñka Phillii Wareing  yd msßi ldIaGSh
Ydlj, wxl=r iqma;;dj we;s lsÍug n,mdk ixfhda.hla y÷kd.kakd ,o w;r th fvdañk
f,i kï lrk ,§' wks;a m¾fhaIK lKavdhu  (Van Steveninckyd msßi)  u,a yd M,j,
fþokhg hï ixfhda.hla n,mdk nj fidhd .kakd ,§ miqj fï ish¨ ixfhda. tlla
jk nj y÷kd .kakd ,o w;r th weíisisla wï,h (ABA)  f,i  kï lrk ,§'

weíisislaj, m%Odk ld¾hh ksfIaOk ld¾hh hhs is;=j;a th fndfyda m%j¾Ok ld¾hhka
isÿ lrk nj o fidhd .kakd ,§'  weíisisla wï,fha ffcj ixYaf,aIKh yß;,jj, isÿ
fõ'  fï ksid m%d:ñl j ixYaf,aIKh isÿ jkafka Ydl m;% ;=< h'

óg wu;r j uq,a iy m%frdayj, iïmQ¾Kfhka j¾Okh ù we;s mglj, o ABA

ixYaf,aIKh isÿ fõ'

ABA ixYaf,aIKh c,h ys̀. ùu yd b;d wvq WIaK;ajh (Freezing temperature) u.ska
W;af;ackh fõ' óg wu;rj ABA  ixYaf,aIKh" leráfkdhsv ixYaf,aIKh yd jl%dldr
j iïnkaOhla mej;S hhs úYajdi flf¾'  fþo ia;rh we;s jQ m;%j, iy m;kh jQ ú.i
m;%j, ABA  idkaøKh jeä h'

ABA  j, mßixl%uKh ùu ffi,u yd maf,dhï mgl yryd isÿ fõ'  óg wu;r j
uDÿ ia;r ffi, yryd o .uka lsÍu isÿ fõ'   ABA  TlaiSk fuka fkdj Ydlfha by< yd
my< ÈYd folgu .uka lrhs'

ABA  b;d ñ, wêl ixfhda.hls'  oekg lD;%suj ksIamdokh fkdlrk w;r" m%dfhda.sl
j o Ndú; fkdlrhs'

weíisisla wï,fha ld¾hhka

1' mQáld jeiSu

c,h W!k wjia:dfõ§ yß;,j ;=< úYd, f,i ABA  ksmofjk w;r  fuu ABA m;%
uOHfha ffi, yryd úirKh ù mQáldj, md,l ffi, olajd meñK tajd jid
oeófuka W;aiafõokh md,kh lrhs'
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2' Ydl j¾Okh ksfYaOkh lsÍu

fndfyda úg m%frday j¾Okh ksfYaOkh lrhs' kuq;a uq,a j¾Okh ksfYaOkh fkdlrk
w;r iuyr úg uq,a j¾Okh jeä lrhs' fï i|yd fndfydaúg ndysr mßirfha ;;aj
n,mdhs'

3' iqma;;dj we;s lsÍu

² m%frday iqma;;dj

wxl=r iqma;;dj W;af;ackh lrhs' fndfydaúg fi!uH l,dmSh Ydlj,
m%frdayhkaf.a wjidk m;%" wxl=r wdrlaId lrk
wdjrK njg m;a lrhs'
whym;a mßir ;;aj hg;a ,enk ix{d ksid
ABA  m%frday fj; .ukalr" w¾;dm,a" fâ,shd
jeks Ydlj, m%frday j¾Okh ksfYaOkh lsÍfuka  tajd iqma; j ;nhs' mßir
;;aj hym;a jQ úg m%frdayj, ABA  idkaøKh wvqù tajd j¾Okh fõ'

² îc iqma;;dj

M, fïÍfï § îcj, ABA  tl;= fõ'  fu u.ska M, ;=< § îc m%frdayKh
j<lajhs'  ;j o îcj, we;s ABA  u.ska l,, m%frdayKhg wjYH tkaihsu
ksmoùu ksfIaOkh lr wmrsK; îcj, isÿ jk m%frdayKh j<lajhs'
;j o îc iqma;;dj we;s lsÍu u.ska iS; iD;=jg m%:u îc m%frdayKh ùu
j<lajhs'

4' mgl ;=jd, jQ úg frda. ldrl u.ska wdrlaId ùug" fm%daáfhai tkaihsï ksfIaOl
ksmoùu W;af;ackh lrhs'

5' rhsfndkshqla,sfhai il%sh lsrSu isÿ lrhs'

6' mg,j,  mdr.uH;dj jeä lrhs'

7' m;% yd M, fþokh ùu W;af;ackh lrhs'

8' úIu m;s%;dj we;s lrhs'  fndfyda c,c Ydl yd iuyr m¾Kdx. Ydl wdldr foll
m;% ksmo fõ'  ABA  fh§fuka fuu ;;ajh fm%arKh l< yels nj jd¾;d ù we;'

t;s,Ska

t;s,ska hkq ir, wika;Dma; ldnksl jdhqjls'  t;s,Ska u.ska fodvï M, b§u isoq jk
nj 1930 § fidhd .kakd ,§'  óg miq flfi,a" wem,a wd§ fndfyda m,;=re bfok úg
t;s,Ska ksmojk nj fidhd .kakd ,oS'

t;s,Ska Ydlfha ish¨ u fyda fndfyda wjhj tkï" m;%" l|" mqIam" M," wdlkao yd îc
me< ;=< ksmofõ'  Ydl ;=< t;s,Ska ixYaf,aIKh ùu flfrys Ydlfha wNHka;r idOl
fuka u" mßir idOl o n,mdhs'

²²²²² wys;lr mßir ;;aj yd iuyr ridhksl øjH t;s,Ska ksIamdokh W;af;ackh
lrhs'
fõ.fhka úNdckh yd j¾Okh jk ffi,j, úfYaIfhka w÷re ;;aj hgf;a
t;s,Ska ksmoùu o b;d fõ.j;a h'  m%frdayKh jQ ú.i îc me<j, t;s,ska
ksmoùu b;d jeä w;r fu u.ska m;% úYd, ùu ksfIaOkh lrhs'  kuq;a fufia
we;s jQ m%frday wdf,dalhg ksrdjrKh ùu;a iu. u" Ydl ffi,j, we;s
mhsgfl%daï u.ska fokq ,nk ix{d u.ska t;s,Ska ixYaf,aIKh wvq ù m;% úYd,
ùu we;s lrhs'
óg wu;r j Ydlfha iuyr j¾Ok wjosj, § tkï îc m%frdayKh" M, b§u"
m;% m;kh" mqIam ye<S hdu wd§ wjia:dj, Ydl ;=< t;s,Ska ixYaf,aIKh
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ksfIaOkh fõ'
²²²²² TlaiSk yd ihsfgdlhskskaj, idkaøKh jeäùu u.ska t;s,Ska ksmoùu jeäjk

w;r weíisisla wï,h u.ska yd     TlaiSkj, idkaøKh wvq úg o t;s,Ska
ixYaf,aIKh ksfIaOkh fõ'

t;s,Skaj, ld¾hhka

1' m%Odk j t;s,Ska M, b§u flfrys n,mdhs'   îc fudark úg t;s,Ska ksIamdokh
jeä ù M, ;=< tl;= fõ'

2'  t;s,Ska ffi,j, j¾Okhg yd yevhg n,mdhs'
îc m%frdayKfha § wO#fldá,h  (hypocotyl)  mfika Wvg tk wjia:dfõ
lsishï ndOlhla ̂ Wod( .,a& yuq jQ úg t;s,Ska ksIamdokh jeä ù" ffi, Èla ùu
j<lajd >k yd flá wO#fldá,h we;s lrhs'   tu.ska ndOlh flfrys jeä
mSvkhla ,nd § mi u;=msg tau isÿ fõ'

3. t;s,Ska Ydl lf|ys úIalïNh yd Wi u; n,mdk nj fmkajd we;'
Ydl ksrka;rfhka iq<f`.a n,mEug Ndckh jk úg" l|ka ;=< úYd, f,i
t;s,Ska ksmofõ'  fu u.ska >k yd oeä Yla;su;a l|la yd md¾Yaúl w;= we;s
lrhs'

� OdkH fnda.j, wiajekak fk<Sug fmr weo jeàu fndfyda úg wiajkq
ydks we;s lrhs'  t;s,Ska fh¥ úg Ydl l| È. wvq jk w;r tys Yla;su;a
Ndjh jeä fõ'  tksid weo jeàu wvq fõ'

4' oaú.Dys (dioecious)  Ydlj, cdhdx.s mqIam we;s ùu W;af;ackh lrhs'  tfia u
wkakdisj, mqIamSlrK o t;s,Ska u.ska W;af;ackh fõ'

5' u,a yd m;% uy,q ùu (senescence) W;af;ackh lrhs'
6' m;% yd M, jeàu (abscistion) W;af;ackh lrhs'
7' îc m%frdayKh yd iqma;;dj bj;a lsÍu W;af;ackh lrhs'
8' uq,flaY j¾Okh W;af;ackh lsÍu ;=<ska c,h yd fmdaIl øjH wjfYdaIK

ld¾hlaIu;dj jeä lrhs'
9' c,fhka hg jQ ;;aj we;s úg Ydlj, wd.ka;=l uq,a we;s ùu W;af;ackh lrhs'

lDIsld¾ñl Ndú;fhka

� ;lald,s" flfi,a" wem,a wd§ fndfyda Ydlj, M, b§u fõ.j;a lr .ekSug yd
taldldr f,i M, b§u we;s lr .ekSug Ndú; lrhs'

� wkakdis Ydlj, mqIamSlrKh W;af;ackh lsÍug fhdohs'

� lD;%su ksIamdok jk ethepon Ndú; lsÍfuka

� rn¾ lsß jEiaiSu W;af;ackh fõ'

� l=la¾ìfÜ Ydlj, u,a msmSu W;af;ackh fõ'

� úis;=re Ydlj, M, yg .ekSu ksfIaOkh l< yels h'

� ÿïfld<j, fïÍu blauka fõ'

� j,a kdYl Ndú;hg fmr t;s,Ska fh§fuka j,a îcj, m%frdayKh W;af;ackh
ùu ksid j,a Ydl jeä m%udKhla u¾okh l< yels h'

� msms[a[d" flduvq" wdÈfha mQudx.s mqIam l,ska we;s fõ'  t;s,Ska fh§fuka ta
wjia:dfõ Pdhdx.S mqIam o we;s ùu ksid jeä wiajekakla ,nd .; yels h'

ie'hq' t;s,Ska (C
2
H

4
)  fjkqjg le,aishï ldnhsÜj,g c,h fh¥ úg msg fjk C

2
H

2

^weisg,Ska& o m,;=re boùug Ndú; l< yels h' weisg,ska u.ska m,;=rej,
iajdNdúl t;s,Ska ksmoùu W;af;ackh lrhs'

ixhq.aul Ydl fyda¾fudak

iyixhqc nkaOk u.ska wvq wKql Ndrhla iys; ixfhda. iu. mrsjD;a;Sh f,i
iïnkaO jQ Ydl fyda¾fudak ixhq.aul Ydl fydafudak f,i ye`oska fõ'

fïjd Ydl ;=< nyq, j olakg ,efí'  fïjd tla;rd wdldrhlg  ixÑ; fyda¾fudak
f,i ye`oskaúh yels h'  tkï" fuf,i ixhq.aukh jQ fyda¾fudak mßjD;a;sh f,i ls%hdYS,S


