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Aofj;flos dT:okfng
dfgj :jf:Yodf hfu?stf a9] ;Fu} g]kfndf klg df5fsf] dfu lbg k|ltlbg 
al9/fv]sf] 5 . xfn df5fsf] dfunfO{ :yflgo pTkfbgn] cfk'lt{ ug{ g;s]sf] 
x'Fbf jflif{s xhf/f} d]l6«s 6g vfg] df5f ef/t nufot cGo b]zx?jf6 cfoft 
ul/G5  . o:tf] cj:yfdf df5fkfngsf] nfuL If]q la:tf/ ;Fu} oxfF ePsf laleGg 
hnfzo, pknAw ;|f]t ;fwgx?sf] pko'Qm tl/sfn] k|of]u u/L df5fsf] pTkfbgdf 
j[l4 ug{ ;lsG5  . dT:o kfngdf pTkfbg ul/Psf df5f vfgsf] nfuL dfq geP/ 
dgf]/Ghg, ;fdflhs sfo{, wfld{s sfo{, dfg k|lti7f tyf ljlqm ljt/0fsf] nfuL 
klg ul/G5  . Joj;fonfO{ k|d'v p2]Zo dfg]/ ul/Psf] df5f pTkfbg sfo{nfO{ 
Joj;flos dT:o kfng elgG5 . dT:o kfngjf6 clwstd kmfO{bf lngsf] nfuL 
o; ;Fu ;DjlGwt ;j} kIfx?sf] plrt Joj:yfkgsf] cfjZoQmf kb{5 . plrt 
Joj:yfkgsf] nfuL ug{' kg]{ sfo{x?sf] k'0f{ hfgsf/L x'g cfjZos 5 . Joj;flos 
?kdf vfg] df5f pTkfbgsf] nfuL kf]v/Ldf df5f e'/f /fVg' cl3 g} lgDg j'Fbfx?df 
ljif]z Wofg k'of{pg' kb{5  . h:t}M kfgL, df5f e'/f, cfxf/f cTofjZos j:t'x?df 
kb{5g eg] 3gTj, ld>Lt dT:o kfng, /f]ujf6 jrfj6 cfbL k|fljlws kIf kb{5g .

!= kfgL

dT:o kfngsf nfuL u'0f:t/o'Qm kfgLsf] :yfO{ ;|f]t x'g clt cfjZos 5 . 
u'0f:t/o'Qm kfgL eGg] ljQLs} 3'nLt clS;hgsf] dfqf % ldlnu|fd÷k|lt ln6/ 
x'g' k5{ . ;do ;dodf kf]v/Ldf :jR5 / ;kmf kfgL cfjZoQmf cg';f/ ylk /fVg' 
kb{5 . h;n] ubf{ kfgLsf] ulx/fO{, kfgLsf] u'0f:t/ / 3'nLt clS;hgsf] dfqf 
36j9 e} /xb}g . e'ldtu hn, glb, gfnf, tfntn}of cfbL kfgLsf] d'Vo ;|f]tx? 
x'g\ . glb, gfnf, tfn tn}ofsf] kfgL kf]v/Ldf /fVbf dl;gf] hfnLsf] k|of]u ug{' 
kb{5 h:n] ubf{ hËnL df5f, ls/fx? kf]v/Ldf k|a]z ug{ kfpb}gg . t/ ljleGg 
sf/vfgfx?jf6 lgl:sPsf] kfgLx?df x'g] xfgLsf/s /;fogx?jf6 k|b'l;t x'g] 
ePsf]n] kf]v/Lx?df o:tf] kfgL k|of]u ug{' x'b}g .

@ r'g

df5f a:g] 7fpF kf]v/Lsf] kfgL xf] . kfgL u'0f:t/o'Qm / df5f a:g ;xh x'gsf] 
nfuL kf]v/Lsf] kfgL cln Iff/Lo x'g' kb{5 cyf{t kfgLsf] lk= Pr= &=%– ( ;Dd 
x'g' kb{5 . kf]v/Lx?sf] lk= Pr= k|foM sd x'g] ePsf]n] 3/ kf]Tg] r'gsf] k|of]u u/L 
kfgLsf] lk= Pr= &=%– ( sf] lardf /fVg' kb{5 . r'gsf] k|of]un] kfgLsf] lk= Pr= 
a9g'sf] ;fy} df5fsf] nfuL SoflN;od tTj pknAw x'g', /f]u Aoj:yfkg x'g' / 
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k|fs[lts cfxf/f pTkfbgsf] nfuL ;d]t ul/G5 .

#= lap / df5f e'/f

df5f pTkfbgsf] nfuL /fd|f] u'0f:t/o'Qm e'/fsf] dxTjk'0f{ e'ldsf x'G5 . df5f e'/f 
:6s ubf{ 7'nf] ;fO{hsf] -#–%æ_ jf of] eGbf 7'nf] ;fO{hsf] e'/f :6s ul/Pdf 
d[To'b/ sd x'g], l56f] a9\g] / cfly{s lx;fjn] klg kmfO{bfhgs x'G5 . s[ifsx?n] 
z'4 / pGgt gZnsf df5f e'/fx? e/ kbf]{ ;|f]tjf6 v/Lb ug{' kb{5  . df5f e'/f 
v/Lb ubf{ e'/fsf] hftLo z'4tf, rfn, cfsf/ / :jf:Yodf ljz]if Wofg k'of{pg' 
kb{5 . e'/fsf] rfnjf6 :j:y df5f 5fGg ;lsG5 . e'/fnfO{ xftdf lnFbf km'lt{;fy 
plk|mG5 eg] Tof] e'/f :j:y dflgG5  . s'g} 6\ofÍL jf 7'nf] efF8f]df s]xL e'/fx?nfO{ 
/fvL x]bf{ olb e'/fx? 6fpsf] tn / k'R5/ dfyL u/L em'08df kf}8G5g eg] ltgnfO{ 
:j:y e'/f dfGg' kb{5 . t/ em'08df ge} PSn} ;':t rfndf kf}8G5g eg] ltgnfO{ 
c:j:y e'/f dfGg' kb{5 . e'/f ;s];Dd Ps} cjlwsf, Psgf;sf ;fO{h / tf}n 
ePsf] x'g' kb{5  .

$= cfxf/f

sd ;dodf k|lt OsfO{ kfgLsf] If]qkmnjf6 al9 df5f pTkfbg lngsf] nfuL 
df5fnfO{ ;Gt'lnt cfxf/fsf] cfjZos kb{5 . kf]v/Ldf df5fn] b'O{ lsl;djf6 
cfxf/f k|fKt ub{5 . Pp6f kf]v/Ldf pTkfbg x'g] k|fs[lts cfxf/f / csf]{ jflx/jf6 
lbO{g] s[lqd cfxf/f . kf]v/Ldf kfngsf] nfuL df5f 5gf]6 ubf{ l;kmf/L; ul/Psf] 
cxf/fsf] cfwf/df lgDg cg';f/ ltg efudf jfF8\g ;lsG5  .

s=  s[lqd cfxf/f ?rfpg] df5fM sdg sfk{, u|f; sfk{ cflb .

v=  s[lqd tyf k|fs[lts cfxf/f ?rfpg] df5f M /x', g}gL, sdg sfk{ cflb .

u=  k|fs[lts cfxf/f dfq ?rfpg] df5fM l;Ne/ sfk{, ljux]8 sfk{, efs'/ cflb .

k|fs[lts cfxf/f pTkfbgdf j[l4 ug{ dnvfbsf] k|of]u ug{' kb{5 eg] s[lqd 
cfxf/fsf] ?kdf bfgf / 3fF; lbg' kb{5 .

kf]v/Ldf dn k|of]u

kf]v/Lsf] dnLnf]kgfsf] cfwf/df dnvfbsf] dfqf lgwf{/0f ul/G5 . dn k|of]u 
ubf{ kfgLsf] /Ëdf ljz]if Wofg lbg' kb{5 . olb kfgLsf] /Ë lgs} xl/of] 5 eg] 
Tof] ;do kf]v/Ldf s'g} klg dn k|of]u ug{' x'b}g . kf]v/Ldf 3fd nfu]sf] ;dodf 
/f;folgs PjF k|fËfl/s dn k|of]u u/]sf] s]lx lbg kl5 To; kf]v/Lsf] kfgLsf] 
/Ë xl/of] x'b} hfG5 . of] xl/of]kgf pQm kf]v/Ldf k|z:t dfqfdf z'Id jg:klto 
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lhjf0f' -Phytoplankton_ sf] pTkfbgn] ePsf] xf] . t/ of] xl/of]kgf cyf{t 
z'Id jg:klt w]/} lbg /xFb}g / s]lx lbg kl5 kfgLsf] /Ë cln v}/f] x'b} x'G5 . 
of] v}/f] /Ë z'Id k|f0fLhGo lhjf0f' -Zooplankton_ sf] pTkfbgn] ePsf] xf] . 
kfgLsf] /Ë v}/f] b]vLg yfn]k5L dn k|of]u ug{' kb{5 . o;/L k'gM dn k|of]u ePk5L 
pQm kf]v/Lsf] kfgL k'gM xl/of] x'g yfN5 . df5fsf] pTkfbg a9fpg] d'Vo kf]ifs 
tTj gfO{6f]hg / km:kmf]/; xf] . lo tTjx? kf]v/Ldf /f;folgs / k|fªuf/Ls dn 
k|of]u u/]/ a9fpg ;lsG5 . /f;folgs dnsf] k|of]u ubf{ 3f]n]/ 3fd nfu]sf] 
;dodf kf]v/Ldf Psgf;n] ug{' kb{5 . k|fªuf/Ls dnsf] ?kdf ufO{ e};Lsf] k'/fgf] 
uf]j/, sDkf]i6 dn k|of]u ug{' kb{5  . uf]j/sf] k|of]u k|lt s¶f !)) lsnf] cfwf/ 
dfqfsf] b/n] z'?df / x/]s !% lbgdf !) lsnf] k|lt s¶fsf] b/n] k|of]u ug{' kb{5 . 
km:kmf]/; / gfO{6f]hgsf] ;|f]tsf] ?kdf l8 P kL / o'/Lofsf] k|of]u ug{' kb{5 . l8PkL 
# lsnf] / o'/Lof $ lsnf] k|lt s¶f cfwf/ dfqfsf] b/n] z'?df / x/]s xKtf lbgdf 
kf]v/Lsf] dlnnf]kgf x]b}{ %)) u|fd l8 P kL / %)) u|fd o'/Lof k|lt s¶fsf] b/n] 
k|of]u ug{' kb{5 .

bfgfsf] k|of]u

kf]v/Ldf kflnPsf] df5fsf] nfuL k|fs[lts cfxf/fjf6 dfq cfjZos kf}li6s tTj 
pknJw x'g g;Sg] ePsf]n] yk rflxg] kf}li6s tTjx? jflx/jf6 s[lqd cfxf/fsf] 
?kdf k|bfg ug{' kb{5 . o;n] kf]v/Lsf] k|lt O{sfO If]qkmnjf6 al9 df5f pTkfbg 
ug{ d2t k'of{pF5 . k|fs[lts / s[lqd cfxf/f ?rfpg] df5fsf] cg'kft %%M$% 
sfod /fVg' kb{5 .

df5fnfO{ rflxg] s[lqd cfxf/f / bfgf b'O{ j6f ;|f]t af6 pknAw u/fpg ;lsG5 .

s_  kfgLdf t}l/g] tof/L bfgf -t}l/g] k]n]6 bfgf_M xfn ahf/df laleGg k|f]l6g 
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dfqf / uf]6L cfsf/ ePsf t}l/g] bfgfx? kfO{G5 . oL bfgfx? laleGg ;fO{hdf 
pknAw ePsf]n] lkmË/lnª b]vL vfg] df5fnO{ ;d]t v'jfpg ldNg] tyf 
oL bfgfx? kf]v/Lsf] kfgLdf tTsfn g3'Ng] / bfgf kfgLdf t}l//xg] ePsf]n] 
df5f nfdf] ;do ;Dd vfg] cj;/ kfpg'sf] ;fy} bfgf klg v]/ hfg kfpb}g .

v_  :yflgo :t/df pknAw x'g] pk pTkfbg M pk pTkfbgx? h:t} wfgsf] 
9'6f], tf]/Lsf] lkgf, uFx'sf] lk7f], ds}sf] lk7f], rf]s/, e6df;sf] lk7f] cfbL 
k|of]u u/]/ :yflgo :t/df ;lhn} / k|foM ;a} 7fpFdf pknJw x'g] ;fdfu|L dWo] 
wfgsf] 9'6f] %)Ü / tf]/Lsf] lkgf %)Ü ldnfP/ cfkm} tof/ ug{ ;lsG5 .

kf]v/Ldf bfgf lbbf ;'?sf] cj:yfdf df5fsf] zfl//Ls tf}nsf] %–!)Ü sf] b/n] 
lbg' kb{5 eg] df5f j9\b} hfFbf bfgfsf] dfqfdf klg sld Nofpb} zfl//Ls tf}nsf] 
/ df};d cg';f/ !–#Ü sf] b/n] bfgf lbg' kb{5 . wfgsf] 9'6f] %)Ü / tf]/Lsf] lkgf 
%)Ü ldnfP/ bfgf agfP/ lbFbf /fd|f] ;Fu d'5]/ 8Nnf kf/L k|To]s lbg Pp6} ;do / 
:yfgdf lbg] ug{' kb{5 .kfgLdf t}l/g] tof/L bfgf -t}l/g] k]n]6 bfgf_ ;f]em} kf]v/Ldf 
l;kmfl/; u/] cg';f/ lbg' kb{5 .bfgf lbg] u/]sf] 7fpFdf ;do ;dodf bfgf vfP 
gvfPsf] x]g{' kb{5 . u|f; sfk{sf] nfuL cfjZoQmf cg';f/ b}lgs 3fF; klg lbg] 



5

ug{' kb{5 . u|f; sfk{ %) u|fd eGbf dfyL k'Ubf z/L/sf] tf}nsf] $)–!))Ü ;Dd 
3fF; vfg] ub{5 .

%= ldl>t dT:o kfng

b'O{ jf b'O{ eGbf al9 hftsf df5f Pp6} ;do / lgZrLt kfgL ePsf] ;|f]tdf 
lgolGqt cj:yfdf kfng ul/g] k|ljlwnfO{ ldl>t dT:o kfng jf ax'hftLo 
dT:o kfng elgG5 . Joj;flos dT:o kfng ubf{ ldl>t dT:o kfng ug{' clt 
g} nfebfos dflgG5 . o;/L ldl>t dT:o kfng ljlw ckgfpbf lgDg lnlvt 
s'/fx?df Wofg lbg' kb{5 M

 � kf]v/Ldf kfO{g] ljleGg k|fs[lts cfxf/fx?sf] cToflws pkof]u ug{ ;lsG5 . 
kf]v/Ldf df5fsf] nfuL aflx/jf6 lbO{g] s[lqd cfxf/fsf] /fd|f] ;b'kof]u x'G5, 
h:t}M bfgfsf] 7'nf] / ;fgf] s0fx?nfO{ sdgsfk{, /x' tyf g}gLn] k|of]u ub{5g 
eg] w'nf] bfgfnfO{ l;Ne/sfk{, ljux]8sfk{ cfbLn] k|of]u ub{5g .

 � kfgL tyf 7fpFsf] cTolws ;b'kof]u x'G5 .

 � Ps hftsf] df5fjf6 csf]{ hftsf] df5fsf] nfuL cfxf/f pTkfbgdf ;xof]u 
k'Ub5 .

o;/L ld>Lt dT:o kfng ljlw ckgfpbf vfg] df5f pTkfbgsf ;fy} sd vr{df 
7'nf] ;fO{hsf] df5f e'/f ;d]t pTkfbg ug{ ;lsG5 .

ld>Lt dT:o kfngsf] l;4fGt

 � kf]v/Ldf kfgLn] df5fx?sf] vfg] tyf a:g] afgL km/s x'g' kb{5 .

 � df5fx? Ps} lsl;dsf] tfkqmd tyf kfgLsf] u'0f:t/df x's{g ;Sg] vfnsf 
x'g' kb{5 .

 � kflnPsf df5fx? Ps csf{nfO{ gf]S;fg gk'¥ofpg] vfnsf x'g' kb{5 .

Ps hftLo df5f kfng eGbf ax' hftLo jf ld>Lt dT:o kfngjf6 al9 df5f 
pTkfbg ug{ ;lsG5 . s'g} klg kf]v/Lsf] If]qkmndf kfgLsf] ulx/fO{ Aojl:yt 
ul/Psf] x'G5 . kf]v/Lsf] kfgLsf] ;jeGbf dflyNnf] ;txdf ;"o{sf] ls/0fsf] 
;xfotfn] kfgLdf ePsf tTjx?jf6 cfFvfn] ;f]em} b]Vg g;lsg] ;'Id jg:klthGo 
hLjf0f' cyjf xl/of] n]psf] pTkfbg x'G5 . of] df5fsf] nfuL k|f/lDes vfgf xf] . 
o; kl5 kfgLsf] ljrsf] ;txdf k|f0fLhGo hLjf0f' eGg] clt ;fgf ;fgf hLjx?sf] 
pTkfbg x'G5 h;n] dfyLsf] ;txsf] clt ;–;fgf xl/of] n]pnfO{ cfxf/f agfp5 . 
kf]v/Lsf] ;jeGbf tNnf] tx÷lkFwdf ;–;fgf ls/fx?sf] pTkfbg x'G5 / logn] 
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cfkm' eGbf dflyNnf] txsf h"Knf6gnfO{ vfP/ a9g] ub{5g . o;/L kf]v/Ldf 
ljleGg lsl;dsf df5fsf] cxf/fsf] pTkfbg ePsf] x'G5 . kf]v/Ldf pTkfbg x'g] 
ljleGg k|sf/sf ;j} cfxf/fnfO{ pkof]u ug{ ;lsPdf kf]v/Lsf] pTkfbg a9\g 
hfg] :jtM l;4 x'G5 . h:t} l;Ne/ sfk{ kf]v/Lsf] dflyNnf] ;txdf a:5 

/ jg:klthGo lhj, dl;gf n]p h:tf k|fs[lts cfxf/f vfG5 . ljux]8sfk{ 

kf]v/Lsf] dfyLNnf] ;txdf / efs'/ kf]v/Lsf] ljr txdf a;L k|f0fLhGo lhj / 

dl;gf ls/fx? vfG5 . u|f; sfk{n] 3fF; vfG5 / 3fF;sf] vf]hLdf kf]v/Lsf] rf/}lt/ 

rxfg]{ u5{ . /x' kf]v/Lsf] ljr ;txdf a:5 / jg:klthGo lhj, Ps sf]ifLo n]p, 

s'x]sf] emf/kft / s[lqd cfxf/f h:tf cfxf/f vfG5 . g}gL kf]v/Lsf] tNnf] ;txdf 

a:5 o;n] ;8]un]sf emf/kft, ;–;fgf lhjx? tyf s[lqd bfgf vfG5 . sdg 

sfk{ kf]v/Lsf] lkFwdf j:5 / o;n] ;j} j:t', z'Id lhj, ;–;fgf ls/f, s'lxPsf 

emf/kft, s[lqd cfxf/f cfbL vfg] ePsf]n] o;nfO{ ;j{xf/L df5f klg elgG5  .

^= 3gTj

Joj;flos dT:o kfng k|ljlwdf cToflws pTkfbg lngsf nfuL kf]v/Ldf ;j} 

hftsf df5fx?nfO{ plrt dfqf ldnfP/ /fVg' kb{5 . ;fwf/0ftof kf]v/Ldf df5f 

:6s ubf{ cfˆgf] cfjxjf, kfgLsf] u'0f:t/, df6f] cfbL cg';f/ 7'nf] ;fO{h -%)–

!)) u|fd sf] e'/f_ sf] ^)))–!)))) uf]6f sfk{ hftsf] e'/fx? k|lt x]S6]o/sf 

b/n] /fVg l;kmf/L; ul/Psf] 5 . ;fO{h cg';f/ e'/f :6lsª b/ km/s kg{ ;S5 .
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l;Ne/ sfk{ hftsf] df5f e'/f d'Vo ?kdf :6s ubf{ -%)–!)) u|fd sf] 
e'/f÷x]S6]o/_

qm=;+ e'/fsf] hft :6s Ü e'/f ;+Vof
!= l;Ne/ sfk{ $) @$))
@= sdg sfk{ @) !@))

#= ljux]8 sfk{ @) !@))

$= u|f; sfk{ !) ^))

%= O{l08og d]h/ sfk{ !) ^))

hDdf !)) ^)))

ljux]8 sfk{ hftsf] df5f e'/f d'Vo ?kdf :6s ubf{ -%)–!)) u|fd sf] 
e'/f÷x]S6]o/_

qm=;+ e'/fsf] hft :6s Ü e'/f ;+Vof
!= ljux]8 sfk{ $) @$))
@= sdg sfk{ @) !@))
#= l;Ne/ sfk{ @) !@))
$= u|f; sfk{ !) ^))
%= O{l08og d]h/ sfk{ !) ^))

hDdf !)) ^)))

sdg sfk{ hftsf] df5f e'/f d'Vo ?kdf :6s ubf{ -%)–!)) u|fd sf] 
e'/f÷x]S6]o/_

qm=;+ e'/fsf] hft :6s Ü e'/f ;+Vof
!= sdg sfk{ $) @$))
@= l;Ne/ sfk{ @% !%))
#= ljux]8 sfk{ !% ())
$= u|f; sfk{ !) ^))
%= O{l08og d]h/ sfk{ !) ^))

hDdf !)) ^)))

5f]6f] cjlwdf w]/] df5f pTkfbg ug{ / k6s k6s kf]v/Laf6 df5f dfg{nfO{ %) 
b]vL !)) u|fdsf] df5f x? dfyL pNn]vLt cg'kftdf vfg]df5f kf]v/Ldf :6s ug{' 
kb{5 . s[ifsx?n] %) b]vL !)) u|fdsf] df5f pTkfbgsf] nfuL g;{/L kf]v/Lsf] 
Aoj:yf ug{' kb{5 .
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&= /f]ujf6 arfj6

clwstd pTkfbg lng] p2]Zon] kf]v/Ldf al9 dfqfdf df5f :6s, dnvfb tyf 
bfgfsf] k|of]u ubf{ kf]v/Lsf] jftfj/0f df5fsf] nfuL rflxg] cj:yf eGbf tn 
dfyL x'g' :jefljs b]lvG5 . df5f kfng hlt ;3g x'b} hfG5 TotLg} kf]v/Lsf] 
jftfj/0f km]/jbn eO{ kfgLsf] u'0f:t/ lau|g] ;Defjgf al9 x'G5 . df5f lr;f] /ut 
ePsf] lhj x'gfn] jftfj/0fdf ePsf] kl/jt{gn] df5fnfO{ k|ToIf c;/ kfb{5 / 
df5f /f]usf] lzsf/ x'g k'Ub5 .

df5fdf nfUg] /f]ux? d'Vo b'O{ k|sf/sf 5g\ .

!_  ;+qmfds /f]uM s'g} k|sf/sf] z'Id lhjf0f' -JofS6]/Lof, efO{/;, 9'ifL jf c? 
s'g} k/hLljx?_ sf] cfqmd0fjf6 nfUg] /f]u, h:t}M ;fk|f]n]lUgof, O{=o'=o;=, 
cfu{'n;, ngL{of cfbL .

@_  c;+qmfds /f]uM kfgLsf] u'0fdf k|lts'n c;/ kg{ u} nfUg] /f]u, h:t}M :jf; 
km'Ng] /f]u -Asphyxiation_ / Uof; aan /f]u .

!_ ;+qmfds /f]uM

s_  ;fk|f]n]lUgofl;;M  ;fk|f]n]lUgof gfdsf] 9';LhGo k/lhjLn] lgif]lrt gePsf 
km'n tyf df5fsf] 5fnf, 
kv]6f, cfFvf, d'v, lun 
cfbLdf cfqmd0f ub{5 . of] 
k/lhjLn] cfqmd0f u/]sf] 
7fpFdf v}/f] ;]tf] wJjf b]lvg', 
km'nx?df ;]tf] skf; h:tf] 
/];f b]lvg', 5fnfdf 3fp x'g' 
tyf kv]6f ePsf] 7fpFdf /ut hDg' o; /f]usf nIf0fx? b]vf kb{5g\ . 
df5fnfO{ c;fjwfgLk'j{s rnfpbf rf]6k6s nfu]sf] 7fpFdf ;+qmd0f eP/ 
of] /f]u nfUb5 . /x', g}gL, efs'/ / sdg sfk{sf] km'ndf of] /f]u jl9 nfUb5 .

 of] /f]usf] pkrf/sf] nfuL df5fnfO{ cgfjZos ?kdf grnfpg], kf]v/Lsf] 
kfgLsf] lk=Pr= hfFr u/L cfjZos dfqfdf r'g k|of]u ug]{, df5fnfO{ 
rnfPkl5 jf 9'jfgL ubf{ !…% lk=lk=Pd=sf] b/n] kf]6fl;od k/d}ug]6sf] 
emf]ndf @ lbg ;Dd /fVg] jf /f]u nfu]sf] df5fnfO{ ! lk=lk=Pd=sf] b/n] 
dfnfsfO{6u|Lgsf] emf]ndf !)–!% ldg]6 ;Dd 8'afpg] .

v_  O{=o'=o;M of] /f]usf] d'Vo sf/0f 9';L ePtf klg hLjf0f', Ps sf]ifLo k/hLjL / 
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cg'ko'Qm jftfj/0fsf] 
;fd'lxs k|sf]k 
dflgPsf] 5 . ;'?sf] 
cj:yfdf df5fsf] 
z/L/sf] k5f8Lsf] 
efudf ;fgf] /ftf] v}/f] 
wJjf b]vf k5{, kl5 
of] wJjf 3fpsf] ?kdf 
kl/0ft x'G5 . s]lx lbg 
k5L 3fp ePsf] 7fp+df /ut hD5 / sTnf emg{ yfN5 / df;'sf] efu b]lvg 
yfN5 . ;+qmldt df5f s]lx ;do kl5 dg{ yfN5 . of] /f]u O{08Log d]h/ 
sfk{ / sTnf gePsf nf]sn df5fx?df b]lvG5 . of] /f]usf] pkrf/sf] nfuL 
kfgLsf] lk=Pr= x]/L 3/ kf]Tg] r'gf k|lt x]S6/ hnfzodf %)) lsnf]sf] 
b/n] 5g]{ jf l;km]S; ! ln6/÷x]S6]o/ hnfzodf kfgLdf 3f]n]/ 5g]{ jf 
KnfG6f]dfO{l;g !)) u|fd / %)) u|fd r]nfsk ld;fP/ kfgLdf 3f]n]/ 5g]{ jf 
;f]qmLgf @–$ ln6/÷x]= hnfzosf] b/n] k|of]u ug]{ .

u_  cfu{'n;÷df5fsf] h'd|fM o;nfO{ sfk{ nfO{; klg elgG5 . h'd|f /f]uL df5fsf] 
hLpdf htftt} r';ssf] 
;xfotfn] 6fF;LPsf] 
x'G5 . o;sf] 6f]sfO{n] 
df5fsf] z/L/sf] 7fpF 
7fpFdf /ftf wJjfx? 
b]lvG5g\, /f]uL df5fn] 
cfˆgf] hLp s7f]/ j:t'df 
/u8]sf] x'G5, df5f j'?s j'?s pk|mG5, 6f]s]sf] 7fpFdf /ut hD5 / 3fp jG5 . 
of] k/lhjLjf6 jrfpgsf] nfuL df5fnfO{ lbg] bfgfdf 8\o'/fSnLg @%–#) 
u|fd÷!)) lsnf] bfgfdf ldnfP/ df5fnfO{ !–@ xKtf ;Dd Vjfpg' k5{ . 
8\o'/fSnLgsf] uGwsf] sf/0f pQm k/lhjL df5fsf] /ut r':b}g / z/L/jf6 
cnlUuG5 .

3_  nlg{of÷c+s'z] ls/fM of] k/lhjLn] cfˆgf] cFs'z] cfsf/sf] 6fpsf] 
df5fsf] hLp leq k;fpF5 jfFsL efu jflx/ em'08\ofP/ j;]sf] x'G5 . o;n] 
df5fsf] z/L/ leqsf] vfB tTj r';]/ c? cFux?nfO{ gf]S;fg ub{5 . 
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o;nfO{ cFs'z] ls/f klg elgG5 . df5fnfO{ kf]yL k/lhjLn] dfq gf]S;fg 
ub{5 . of] k/lhjLjf6 jrfpgsf] nfuL df5fnfO{ lbg] bfgfdf 8\o'/fSnLg 
@%–#) u|fd÷!)) lsnf] bfgfdf ldnfP/ df5fnfO{ !–@ xKtf ;Dd Vjfpg' 
k5{  . h;sf] uGwsf] sf/0f pQm k/lhjL df5fsf] /ut r':b}g / z/L/jf6 
cnlUuG5  .

@_ c;+qmfds /f]uM

s_  :jf; km'Ng] /f]uM df5f kfng ul/g] kf]v/Lsf] kfgLsf] u'0f:t/ vl:sPsf] 
cj:yfdf clS;hgsf] sdLn] df5fnfO{ :jf; km]g{ sl7gfO{ x'G5 . kf]v/Ldf 
cfjZoQmf eGbf w]/} dn jf vfB kbfy{ lbP/ kfgL al9 dlnnf] ePdf, 
emf/kft jl9 ePdf, kf]v/Lsf] kfgL k'/fgf] ePdf, 3fd gnfu]df jf jbnL 
ePdf / df5f al9 :6s ePdf klg clS;hgsf] sdL x'g hfG5 . o:tf] 
cj:yfdf df5f pko'Qm dfqfdf clS;hg gkfP/ kfgLsf] ;txdf cfO{ Kofs 
Kofs ug{ yfN5 . a9L udL{ jf afbn nfu]sf] ;dodf vf; u/L r}q b]vL 
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ef› dlxgf ;Dd ljxfg 3fd nfUg' cuf8L of] ;d:of b]vf k5{ . oltj]nf 
kf]v/Lsf] kfgLdf 3'lnt clS;hgsf] dfqf @ lk=lk=Pd= eGbf sd x'g] 
;Defjgf x'G5 . o:tf] cj:yfdf kf]v/Ldf lgoldt ?kdf tfhf kfgL xfNg], 
df5fnfO{ cGoq tfhf kfgL ePsf] kf]v/Ldf ;fg]{, kf]v/Lsf] kfgL rnfpg], 
Pl/o6/sf] k|of]u ug]{, bfgf tyf dn lbg s]lx lbg aGb ug]{ h:tf sfo{x? ug{' 
kb{5 . tTsfnsf] nfuL o; ;d:ofjf6 df5fnfO{ jrfpg :yflgo jhf/df 
kfO{g] O2 max 6\ofjn]6 @=$ s]=hL= k|lt s¶fsf] b/n] jf clS;hg l/k|m]; 
@=% s]=hL= nfO{ !@=% s]=hL= l86f]S;df ld;fP/ kf]v/Ldf Psgf;n] k|of]u 
u/]df o; ;d:ofnfO{ lgoGq0f ug{ ;lsG5  .

v_  Uof; jjn /f]uM kfgLdf cTolws dfqfdf 3'lnt clS;hg -!% lk=lk=Pd= 
eGbf al9_ ePsf] cj:yfdf of] /f]u nfUb5 . of] ;d:of k|foM k|hgg\ 3/ 
leq O{Gs'j];g 6\ofÍdf /flvPsf XofrlnË x?df b]vf kb{5 . XofrlnË 
tyf ;fgf e'/fsf] of]s:ofssf] 7fpF UofF;n] el/G5 / e'/f kfgL leq hfg 
;Sb}g . /f]uL df5fsf] Po/Jnf8/ km}nLPsf] x'G5 ;fy} /Qm gnLx?df xfjfsf] 
kmf]sf÷aanx?sf] pkl:ytLn] ubf{ /ut ;+rfng /f]lsG5 / df5fn] ;Gt'ng 
u'dfO{ cGtdf db{5 . o:tf] cj:yfdf clS;hgo'Qm kfgLsf] k|jfxnfO{ 
lgoGq0f÷sld ug{' kb{5 .

*= dT:o kfngdf Pl/P6/sf] k|of]uM

;3g dT:o kfngdf pTkfbg / pTkfbsTj a9fpg e'/fsf] ;+Vof / ;fO{hdf a[l4 
ug{sf] nflu bfgf tyf dnvfb h:tf y'k|} pTkfbg ;fdfu|Lx?sf] yk k|of]u ul/Psf] 
x'G5, h:n] kf]v/Lsf] jxg Ifdtf -Carrying Capacity_ 36fO{ lbG5 . o;n] 
df5fsf] pTkfbgdf k|efj kfg]{ kfgLsf y'k|} u'0fx? dWo] ;+j]bgzLn u'0f cS;Lhgsf] 
pknJwtfdf gsf/fTds k|efj kfb{5 . kfgLsf] 3'nLt cS;Lhg pkof]u ug]{ df5f 
tyf k|fs[lts ;'Id lhjsf] 3gTj a9L x'g] / pTkfbg l;ldt x'g] Pp6f c;Gt'lnt 
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cj:yfsf] >[hgf x'g uO{ clS;hgsf] sdL x'g hfG5 . nfdf] ;do ;Dd kfgLdf 
clS;hgsf] dfqf sd ePsf] cj:yfdf df5fdf lgDg k|efj kg{ uO{ df5fsf] 
pTkfbgdf sld cfpg] jf gf]S;fg x'g] ub{5 .

 � df5fn] bfgf sd vfg]  .

 � bfgf vfP cg';f/ df5f ga9\g] jf df5f sdhf]/ x'g] .

 � df5fnfO{ /f]u / k/lhjLsf] cfqmd0f x'g] hf]lvd /xg] .

 � df5f lg;fl:;P/ dg]{ .

To;}n] ;3g dT:okfng ul/Psf] kf]v/Ldf, kf]v/Lsf] jxg Ifdtf a9fO{ df5fsf] 
pTkfbg / pTkfbsTj a[l4 ug{ / Joj;foaf6 clwstd k|ltkmn k|fKt ug{ yk 
clS;hgsf] cfk"lt{ clgjfo{ x'G5 .

kf]v/Ldf k|of]u ul/g] Pl/P6/sf] k|sf/M dT:o kfngdf clS;hg k|jfx ug{sf] 
nflu k]8n lJxn, O{Dk]n/, kDd :k]o/, el6{sn kDk, l8ˆo'h/ jf6/ sDk|];/ ul/ 
% k|sf/sf Pl/P6/x? rngdf /x]sf] eP klg k]8n lJxn, O{Dk]n/ Pl/P6/ pko'Qm 
dflgG5 . ljw'taf6 rNg] o:tf Pl/P6/x? cfjZoQmf cg';f/ kf]v/Ldf /fVg 
;lsG5 . !)–!% s¶f kf]v/Lx?sf] nflu oL Pl/P6/ a9L pkof]uL x'G5 .

Pl/P6/sf sfdx?M

 � kf]v/Lsf] kfgLdf clS;hgsf] dfqf ;f]em} a9fp5 .

 � kf]v/Lsf] kfgLnfO{ rnfodfg u/fO{ ;txb]lv lkFw;Dd clS;hgsf] dfqf 
;se/ ;dfg ?kn] ljt/0f ug{ d2t ub{5 .

 � ulx/f] h}ljs lyu|fogsf] tx ePsf] kf]v/Ldf Pl/P6/n] kf]v/Lsf] ;txdf 
clS;hgdo tx agfO{ lkw+af6 lg:sg] ljiffn' Uof;, -cdf]lgof, xfO{8f]hg 
;NkmfO{8_ sf] k|efjnfO{ sd ub{5 .

 � Pl/P6/n] cGo ljiffn' Uof;, a9L ePsf] gfO{6f]hg Pj+ sfj{g8fO{ cS;fO{8nfO{ 
kfgLaf6 jfo'd08nLo jftfj/0fdf k7fpg ;lsG5 .

Pl/P;g ug{' kg]{ cj:yfx?M ;fdfGotM :j:yo df5f kfngsf] nflu % 
ld=u|f=÷nL= 3'lnt clS;hgsf] cfjZostf x'G5 . kf]v/Ldf 3'lnt clS;hgsf] 
dfqf @–# ld=u|f=÷ln= eGbf sd x'g lbg' x'b}g . kf]v/Ldf clS;hg sd x'g'sf 
lgDg sf/0fx? x'g ;Sb5g\ .

 � bfgf, dn tyf cGo pTkfbg ;fdfu|Lsf] a9L k|of]u ePdf,



13

 � nfdf] ;do ;Dd afbn /x]df,

 � z'Id jg:klt tyf hLjx? crfgs d/]df /

 � kf]v/Lsf] kfgLdf z'Id k|f0fLhGo hLjx?sf] dfqf cToflws ePdf .

;3g dT;o kfngdf dfly pNn]lvt sf/0fx? / kfgLsf] u'0f:t/sf] plrt 
Joj:yfkg gx'bf clS;hgsf] sdLsf nIf0fx? a/fa/ b]vf kg]{ u/]sf] kfO{Psf] 
5 . k|foM laxfg 3fd nfUg' eGbf klxn] -laxfg$–% ah] lt/_ clS;hgsf] dfqf 
kfgLdf slxn] sfFxL !–@ ld=u|f= ln6/ eGbf klg sd x'g] u5{ .o;f] x'g'sf] sf/0f 
;"o{sf] pkl:yltdf lbge/ pTkfbg ePsf] clS;hg df5f tyf cGo hnLo jg:ktL 
tyf ;'Id hLjx?sf] afSnf] pkl:yltn] pkof]u eO{;Sg' / k'gM pTkfbg k|s[ofsf] 
z'?jft x'g gEofpg' xf] . To;j]nf df5f ;txdf cfO{ Kofs–Kofs ug]{ / PSsf;L 
dg]{ ub{5g\, h;n] ubf{ 7'nf] gf]S;fgL ;d]t Joxf]g{' kg]{ x'G5 . To:tf] cj:yf cfpg 
glbg jf Go"g ug{ ljxfg–ljxfg kf]v/Ldf ePsf df5fx?sf] rfn, Jojxf/ cg'udg 

ug]{, clS;hg / tfkqmdsf] hf+r lgoldt ?kn] ug]{, kf]v/Ldf kfgLsf] pko'Qm 
ulx/fO{ sfod /fVg] / pTkfbg ;fdfu|Lsf] k|of]u cfjZstf cg';f/ ug{'sf ;fy} yk 
clS;hgsf nflu Pl/P6/x? rnfpg] ug{' kb{5 . clS;hg sdL x'g'sf nIf0fx? 
cfsl:ds ?kdf b]vLO{ /xg] dlxgfx? ;fdfGotof h]i7 b]lv ef› ;Dddf ljxfg 
#–^ ah];Dd b}lgs #–$ 306f / kfng cjlwsf] pQ/fw{df df5f 7"nf x'b} hfFbf, 
df5fsf] s'n tf}n a9\g], bfgf tyf cGo pTkfbg ;fdfu|Lsf] cfk"lt{ klg a9\b} hfg] 
x'bf, TotL a]nf cfsl:ds ;dosf ;fy…;fy} bfgf lbg' eGbf cufl8 cltl/Qm Ps 
306f Pl/P6/ rnfpg' pko'Qm x'G5 .

Pl/P6/ /fVg] :yfgM Pl/P6/ kf]v/Lsf] ljr efudf /fVg' pko'Qm x'G5, h;n] 
ubf{ kf]v/Lsf] kfgL k"0f{ ?kdf rfnfodfg x'G5 / ck]lIft ?kdf clS;hgsf] 
pTkfbg ;d]t x'G5 . Pl/P6/ Ps lsgf/f jf s'gfdf /fVbf kf]v/Lsf] l8n eTsfO 
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df6f] / cGo kmf]x/ ljrdf y'kfb}{ hfG5 h;n] ubf{ df5f dfg{ hfn xfNg] tyf cGo 
sfo{x?df afwf k'Ub5 .

(_ df5f kfngsf] vr{sf] n]vfhf]vfM 

dT:o kfngdf ul/Psf ultljlwx? h:t} df5f e'/f, bfgf, dnvfb vl/b tyf 
9'jfgL vr{, HofdL vr{ cflbsf] k|i6 / lnlvt ?kdf ljj/0f /fv]sf] v08df lgDg 
s'/fx? yfxf kfpg ;lsG5 .

 � k|lt x]S6/ hnfzodf jflif{s slt vr{ eof] / slt df5f pTkfbg eof],

 � Ps lsnf] u|fd df5f pTkfbg ug{ slt vr{ kb{5 / ;f]xL cg';f/ df5fsf] 
ljqmL b/ sfod ug{ ;lhnf] x'G5 .

 � e'/f, bfgf / dnvfb cflbsf] vr{ slt slt kg]{ /x]5,

 � bfgf tyf dnvfb k|of]u u/] cg';f/ df5fsf] a[l4 ePsf] 5 jf 5}g,

 � df5f kfng af6 jflif{s ?kdf slt kmfO{bf jf j]kmfO{bf eof],

 � olb s'g} lsl;dsf] q'l6 ePsf] /x]5 eg] qmlds?kdf ;'wf/x? ug{ ;lsG5 .

Joj;flos df5f kfngsf] nflu pTkfbg vr{

qm=

;=
sfo{ ljj/0f OsfO{ kl/df0f b/ /sd ?=

1
kf]v/Lsf] hnfzo   

If]qkmn
x]S6/ 1

2 kf]v/Lsf] x|f; s§L /sd ?= 600000 10% 60000
3 kf]v/L ;/;kmfO{ k6s 1 5000 5000
4 r'g k|of]u s]=hL= 500 20 10000
5 kfgL eg]{ vr{ lkm6 5 40000 40000
6 df5f e'/f uf]6f 1000 1.5 15000 
7 k|fËl/s dn s]=hL= 6000 3 18000 
8 o'l/of dn s]=hL= 1000 25 25000
9 l8=P=kL= s]=hL= 700 50 35000
10 k}n]6 bfgf s]=hL= 6000 45 270000

11
Pl/P6/ ;+rfng 

-ljw't_
3+06f 600 10 6000 

12 HofdL / ;'/Iff ! hgf dlxgf 12 10000 120000
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13 cf}ifwL / cGo /sd ?= 604000 5% 30200
14 jflif{s Jofh /sd ?= 634200  %% 31710

hDdf vr{ 665910

cfDbfgL ljj/0f
1 vfg] df5f pTkfbg s]=hL= 6000 200 1200000 .
2 v'b gfkmf /sd ?= 534090
3 df5f pTkfbg vr{ s]=hL= 110.98
4 vr{ / cfDbfgL cg'kft 1:1.8

gf]6M !=% sÝf a/fa/ ! /f]kgL, #) sÝf a/fa/ ! x]S6/ / @) /f]kgL a/fa/ ! x]S6/ 
x'G5 .

!)_ df5f kfngsf] ;kmntfsf] cfwf/x?M

 � pko'Qm :ynsf] 5gf}6 .
 � pko'Qm kfng k|lalwsf] 5gf}6 .
 � kf]v/Lsf] tof/L .
 � ;+Vof, ;fO{h / cg'kft ldnfP/ df5f e'/f :6lsË .
 � dnvfbsf] k|of]u ul/ kfgLsf] pko'Qm xl/of]kg sfod /fVg] .
 � s[lqd cxf/fsf] plrt tl/sfn] k|of]u .
 � kfgLsf] u'0f:t/ Joj:yfkg .
 � ;do ;dodf df5fsf] a[l4 hfFr .
 � k|ltklIf hLj lgoGq0f .
 � :jf:y hfFr Pj+ Joj:yfkg .

df5f kfngsf] ;a} lqmofsnfkx?sf] ljj/0f cWofjlws .

!!_ jhf/ Joj:yf tyf cfly{s ljZn]if0fM

df5f %)) u|fd eGbf dfyL ;fO{hsf] ePkl5 kf]v/Ljf6 lemSb} hfg' kb{5 / lems]sf] 
cg'kftdf / ;+Vofdf df5f e'/f /fVb} klg hfg' kb{5 . o;/L df5f e'/f /fVbf htL 
;Sbf] 7'nf] ;fO{hsf] -%)–!)) u|fd_ /fVg' kb{5 / aif{df Ps k6s ;j}df5f 
ljqmL ljt/0f ul/ kf]v/L ;/;kmfO{ u/L k'gM df5f :6s ug{'kb{5 . df5f l5§} s'lxg] 
ePsf]n] dfu cg';f/ cfjZos dfqfdf dfq df5f lemsL ;'/lIft tl/sfn] jhf/ 
;Dd k'¥ofpg' kb{5 . dT:o kfngdf ;dfj]z ePsf ;Dk'0f{ lqmofsnfkx?sf] 
ljj/0f pko'Qm tflnsf cg'?k l7s tj/n] /fVg' kb{5 h;sf] ;xof]un] dT:o 
kfngjf6 ePsf] gfkmf÷gf]S;fgsf] oyfy{ l:ytL yfxf kfpg ;lsG5 Joj;flos 
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dT:o kfng k|ljlwjf6 jflif{s @))–#)) lsnf] df5f k|lt sÝf pTkfbg ug{ 
;lsG5 eg] pTkfbg nfut ? @%)))–#)))) nfU5 .

lhpbf] df5fM

ljut s]lx jif{x? b]lv u|fxsx?df hgr]tgf clej[l4 j9\b} uPsf sf/0f 
:jf:Yosf b[li6sf]0fn] df5f pkef]u tkm{ rf;f] j9b} u}/x]sf] kfO{G5 . xfn zx/L 
If]`df ljleGg k|sf/sf ;+/rgfx? lgdf{0f u/]/ lhpbf] df5fsf] k;nx? Aofks 
?kdf ;Grfngdf cfO;s]sf] / cem} klg la:tf/ ePs} 5 . lhpbf] df5f k;n 
af6 pkef]Qmfx? eg]sf] ;dodf OR5f 
cg';f/ /f]h]sf] hft / tf}n cg';f/sf] 
:j:y / lhpbf] df5f lsGg kfp5g eg] 
pTkfbgstf{n] klg al9 b//]6df df5f 
a]Rg kfp5g .

ljutsf ( jif{sf] cWoog ubf{ 
g]kfndf dT:o pTkfbg, k|lt JolQm 
pkef]u tyf df5f cfoftdf ;d]t 
j[l4 x'b} u}/x]sf] kl/k|]Iodf pkef]Qmfx? 
lhpbf] df5f k|lt klg plQs} cfsl;{t x'b} uPsf 5g\ .

ljutsf ( jif{df g]kfndf df5f pTkfbg, cfoft / k|lt JolQm aflif{s 
df5f pknJwtf  .

cf=j= df5f pTkfbg 
-d]=6=/x]=_

k|lt JolQm aflif{s 
df5f pknJwtf 

-lsnf]_
df5f cfoft -d]=6=_
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