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;jf]{Qd Joj:yfkg cEof;  
 
s/];faf/Ldf t/sf/L v]tL - lelh6]an uf8]{lgª_ sf nflu ;jf]{Qd Joj:yfkg 
cEof; - aLPdkL_ Pp6f k/LIf0f -r]slni6_ xf]  . h;n] jftfj/0fLo 
k|efjnfO{ Wofgdf /fv]/ afnL pTKffbgnfO{ a9fpg / >d zlQmnfO{ 36fpg 
k|f]T;flxt u5{ . aLPdkL If]q–If]qdf km/s k5{, To;}n] Pp6f pTkfbsn] 
t/sf/L pTkfbgsf] Joj:yfkgsf s]xL jf ;j} cEof;x?nfO{ s;/L sfof{Gjog 
u5{ eGg] s'/f a'‰g' dxTjk"0f{ x'G5 . 
 
t/sf/L pTkfbgsf nflu ul/g] ;jf]{Qd Joj:yfkg cEof;df df6f]sf] 
Joj:yfkg / ;+/If0f, kfgL Joj:yfkg / l;+rfO{, afnLgfnLdf nfUg] /f]uaf/] 
hfgsf/L -/f]u, ls/fx? / cgfjZos emf/_, ljiffbL k|of]u / e08f/0f, kf]if0f 
Joj:yfkg, h}ljs tyf ch}ljs kmf]x/ Joj:yfkg / phf{ k|of]u tyf ;+/If0f 
;dfj]z 5g\ . - o'lgel;{6L ckm Dof;fr';]6\; P6 Pdx;{6 M-www.umass.edu_ 

 
df6f] Pp6f hl6n ;+/rgf xf] h;nfO{ kfgL, kf]if0f, jg:klt 5gf]6 / :ofxf/ 
tyf jftfj/0f h:tf s'/fx?n] k|efj kf5{ . df6f]sf] klxrfg / k|sf/, kf]if0f, 
cDnLotf, kfgLsf] lgsf; -9n_h:tf kIf;lxt ;jf]{Qd Joj:yfkg cEof; -
aLPdkL_ n] t/sf/L pTkfbg of]hgfdf dxTjk"0f{ e"ldsf lgjf{x u5{g\ . s'g} 
lglZrt jg:kltnfO{ df6f] kof{Kt ePg eg] lj:tf/} jg:kltsf] :jf:Yo 
sdhf]/ x'Fb} hfG5 .  ;f]xL sf/0f jg:kltdf /f]ux?sf] k|sf]k / ls/fx?sf] 
bafj a9\b} hfg] u5{, ;fy} kfgL Joj:yfkg, ljiffbL k|of]u / phf{sf] j[l4df 
klg o;n] k|efj kf5{ .  
 



df6f]sf] k|b"if0f w]/} xb;Dd ;d:of x'g] u5{ . b"lift df6f]af6 pAhg] vt/fdf 
jg:kltn] df6f]af6 k|b"if0f ;f];]/ lng], k|b"lift df6f]af6 o;sf] d'lg jf 
dflyjf6 aUg] kfgL klg k|b"lift x'g] / ;Demf}tf ul/Psf] cyf{t\ To:tf] k|b"lift 
df6f]df pTkflbt t/sf/Laf6 dflg; jf cGo hLjhGt'sf z/L/df k|b"lift 
tTjx?n] k|j]z kfpg] h:tf ;Defjgf a9L x'G5 . 
 
ha oL k|To]s ljifox? dxTjk"0f{ x'G5g\, ta zx/L If]qdf t/sf/L v]tL ug]{ 
clwsf+zsf] k|fylds rf;f] df6f]sf] k|b'if0f eg]sf] dfgjLo :jf:Yo;Fu 
;DjlGwt x'G5 eGg] x'g'k5{ . df6f]df ePsf] k|b"if0f;DjGwL vt/faf6 dfgj 
:jf:Yodf kg]{ :jf:Yo vt/fsf] lg/LIf0f / clen]vLs/0f dxTjk"0f{  x'G5 . 
o:tf k|b"if0fsf s]xL pbfx/0fdf ux'+|uf wft'x?, ljiffbL, kf]nLSnf]l/g]6]8 
jfOlkgfON; -kL;LjLP;_ x'g\, h'g cuf{lgs ld>0fsf ;fdfGo ju{ / :yfoL 
:jefjsf jftfj/0fLo k|b"ifs x'g\ . 
 
b h]km;{g sfpG6L sf]–ck/]l6e PS:6]G;g ;le{;n] df6f]df ePsf] cDnLotf / 
dlnnf]kg;DaGwL ;fdfGo df6f]sf] k/LIf0f u5{ . of] sfo{ o'lgel;{6L ckm 
s]G6sLdf ul/G5 . olb df6f]df w]/} g} wft'x? /x]sf 5g\ eg] o'lgel;{6L ckm 
Dof;fr';]6\;df - o'PdPP;P;_ k|of]u x'G5 . b sf]–ck/]l6e PS;6]G;g 
;le{;n] df6f]df ePsf wft' jf cGo k|b"if0f jftfj/0fLo ;+/If0f ;+:yf -OkLP_ 
sf] k/LIf0f dfkb08 eg] k|of]u ub}{g . o;sf] p2]Zo df6f]df ePsf] wft' tyf 
l;;fsf] txsf af/]df ;fdfGo 1fg lbg' xf] . s'g If]qnfO{ 5f8\g], s'g If]qdf 
lglZrt dfu{bz{g k|of]u u/]/ ;f]em} lj?jf /f]Kg] jf 8\ofªx? p7fpg] eGg] 
lg0f{o lng' klg o;sf p2]Zoleq kb{5g\ . o; k|of;n] o:tf kl/of]hgfnfO{ 
ljgfz'Ns gd'gfsf] ?kdf lj:tf/} cufl8 a9fpg / lg/Gt/tfsf] cg'dlt lbG5 
. 
s'g s'g t/sf/L slxn] /f]Kg] < 
uf]ne]+8f, lh/Lsf] ;fu, ds}, aL6\;, hf8f] ofdsf] ux'F / af]8LnfO{ s] ug]{ < 
;j}nfO{ Pp6} s/];faf/Ldf /f]Kg ;lsG5 t/ km/s–km/s df};ddf tL pTkfbg 
ul/G5 -tflnsf x]g'{xf]nf_ . s/];faf/Lsf] of]hgf slxn] agfpg] eGg] yfxf 
kfpg s'g df};ddf s'g jg:klt x'G5 eGg] s'/fsf] hfgsf/L x'g'kb{5 . 
 



Psk6s Pp6f afnLsf] df};d ;lsPkl5 df6f]df b]lvPsf eUgfjz]if / 
6'qmf6'qmLx? ;kmf ug'{ / df6f]nfO{ ;'wf/ ug'{ cfjZos x'G5 . ha s/];faf/Lsf] 
df};d ;lsG5, afFsL /x]sf jg:klt h/f;lxt g} ;kmf ug'{k5{ . o;n] lr;f] 
df};ddf ljiffbL / /f]ux? afFRg] / csf]{ df};ddf k'gM ;d:of cfpg] 
;DefjgfnfO{ 36fpF5 . jg:klt /f]Kgfn] df6f]nfO{ hf]ufpF5, vlgh tTjnfO{ 
aUgaf6 /f]S5, df6f]sf] s8fkg sd x'G5 / t'ngfTds ?kdf cgfjZos 
emf/x? x/fpF5g\ . o;n] lr;f]df afFRg;Sg] /f]usf ls6f0f'x?af6 nfUg] /f]u / 
csf]{ df};ddf k'gM ;d:of cfpFg;Sg] ;DefjgfnfO{ 36fpF5 . hUuf 9fSg] 
vfnsf] afnL nufpFbf df6f] / vlghnfO{ aUgaf6 hf]ufpFg ;lsG5 . ;fy} 
h+unL emf/kft a9\g] tyf emf+lug] qmdnfO{ klg o:tf] cEof;n] 36fpF5 . 
hdLgdf /l;nf]kg a9\g', xl/of] dn k|of]u ug'{ / vghf]t ug'{n] h}ljs kbfy{ 
j[l4 x'g uO{ df6f] emg\ dlnnf] aGb5 . df6f]af6} h/f a9\g] ePsf]n] h}ljs 
kbfy{ / o;sf] ;+/rgfut dl;gf] bfgfn] lgs} dxTj /fVb5 . ToxL eP/ 
dflysf] j[l4eGbf cfj/0fd'lgsf] h/f j[l4 x'g'nfO{ a9L dxTjk"0f{ dflgG5 . 
xfjfnfO{ :jR5 kfg{ / cgfjZos kfgL lgsf;sf nflu of] ljlw pQd dflgG5 
. 
df6f]sf] u'0f:t/ ;'wf/ u/]/ afnL pTkfbgdf ;sf/fTds k|efj k5{ . c? 
hfgsf/Lsf nflu tkfO{+sf] h]km;{g sfpG6L PS;6]G;g clkm;df ;Dks{ 
ug'{xf]nf . x\ofKkL uf8]{lgª\ .  
 
s/];faf/Ldf t/sf/L v]tLsf nflu tnsf] j]a;fO6 x]g'{xf]nf .  
http://www.ca.uky.edu/agc/pubs/id/id128/id128.pdf 
 
  

http://www.ca.uky.edu/agc/pubs/id/id128/id128.pdf


tflnsf !)M j;Gt Ct'df kmNg] t/sf/L 
 

t/sf/L aLp ;fg]{ ;do kl/kSj jf tof/ x'g] 
;do -lbg_! 

jL6\;   x  %%–^) 
jLj n]6\o'; x    x ^)–*) 
a|f]sfpnL  x $)–() 
a|;]N; :k|fp6  x *)–() 
aGbfsf]aL  x ^)–!)) 
ufFh/ x  ^)–*) 
km'nsf]aL÷sfpnL  x %)–!)) 
l;n]/L  x !))–!#) 
lrlgofF sf]aL x x $#–&% 
sf]nf8{; x  &%–() 
OG8fOe x x ^)–() 
s]n x x %)–^) 
sf]xn/jL x  %)–&) 
;nfb kQf x x $)–%) 
tf]/Lsf] ;fu x  #%–^) 

Kofh @ x x $)–!@) 

s]/fpm x  ^)–*) 
cfn' #   ()–!$) 
d'nf x  @)–#) 
kfns x  $)–&)  
:jL; rf8{ x x %%–^) 
;nud x  $)–^) 
;nud ;fu x  #%–%) 

 
!= vfgof]Uo x'g] lbgx? Go"gtdb]lv clwstd\ x'g\ . 
@= Kofh ;]6df klg pknJw 5 . 
#= cfn' aLpsf 6'qmfx?sf] ?kdf klg pknJw 5 . 

 
  



tflnsf !! M udL{ ofdsf] s/];faf/Ldf kmNg] t/sf/L  
 
t/sf/L 

t';f/f] k|lt/f]w 
aLpm /fVg] 

la?jf ;fg]{ 
kl/kSj x'g] ;do÷ 
lbg! 

jL6\; × ×  %%–^) 
aGbf sf]aL ×  × ^)–!)) 
ufFh/ × ×  ^)–*) 
sf]nf8{; × ×  &%–() 
sfFqmf]  × × $%–^% 
Ef06f   × ^)–&% 
OG8fOe x x × %)–^) 
xl/of] l;dL a';  ×  %)–^) 
xl/of] l;dL kf]n  x  ^)–() 
cfOl/; cfn' @    ()–!$) 
s]n × ×  %)–^) 
;nfb kQf × ×  $)–%) 
lndf l;dL a';  ×  ^%–*) 
lndf l;dL kf]n  ×  ^%–() 
va{'hf  × × &%–() 
Go"lhNof08 kfns  ×  &)–*) 
cf]qmf  ×  %)–*) 
Kofh # × × × $)–!@) 
kf;{nL÷l;nx/L × ×  &)–() 
kf;{gLk÷ufFh/ × ×  ()–!!) 
dl/r   × ^%–&% 
km;L{  ×  ()–!@) 
d'nf × ×  @)–#) 
blIf0fL s]/fp  ×  &)–*) 
kfns × ×  $)–&) 
jif]{ :s';  ×  %)–%% 
u'lnof] ds}  ×  ^)–!)) 
;Sv/v08 $   × !@)–!$) 
:jL; rf8{ × ×  %%–^) 
uf]ne]+8f   × ^)–() 
t/a'hf  × × &)–() 
lxpFb] :s';  ×  *)–!@) 

!= lbOPsf lbgx? kmNg ;'? u/]b]lv cGTo x'Fbf;Ddsf x'g\ . 



@= cfOl/; cfn' aLpsf 6'qmfx?sf] ?kdf klg pknJw 5 . 
#= Kofh ;]6df klg pknJw 5 .  
$=;Sv/v08 h/fsf] ?kdf x'g]5g\ .  
gf]6 M udL{ ofdsf] tftf] cfjZos x'g] k|sf/sf kmnk"mx? klg pknJw 5g\ . oL clwsf+z afnLx? 
h'nfO{ jf cu:6df aLpm /fVg jf ;fg{ ;lsg]5 / dWo udL{df a9\g]5g\ . ha o:tf afnLx? 
a9\g]5g\, To;kl5 cfpg] lr;f / 5f]6f lbgx?n] o:tf pTkfbgdf lrgL / :jfbx?sf] ld>0f 
yKg]5g\ h;n], kmnkm"n÷t/sf/LnfO{ cem a9L :jflbnf] agfpg]5 . 
 

 
tflnsf !@ M hf8f] ofd z'?sf afnLx?  
 
t/sf/L /f]Kg] ;do aLp 

;fg]{{ ;do 
kl/kSj x'g] 
lbg  

afnL p7fpg] 
;do! 

jL6\; 
h'nfO{ dWob]lv 
cu:6 

×  &)–&% cS6f]a/ 

jLj n]]6\o'; 
h'nfO{ b]lv 
cu:6 

× × %)–^) ;]K6]Da/ b]lv 
cS6f]a/ 

a|f]sfpnL 
h'nfO{ b]lv 
cu:6 

 × ^)–*) ;]K6]Da/ b]lv 
gf]e]Da/ 

a|;]N; :k|fp6 
h'gb]lv h'nfO{  

× 
&)–*) cS6f]a/ b]lv 

gf]e]Da/ 

aGbf sf]aL 
h'g clGtd b]lv 
cu:6 z'? 

 × ^)–&) ;]K6]Da/ b]lv 
gf]e]Da/ 

ufFh/ 
h'nfO{ b]lv 
cu:6 ×  

*)–() 
gf]e]Da/ 

k"mn sf]aL 
h'g clGtd b]lv 
cu:6 ;'? 

 × &)–*) ;]K6]Da/ b]lv 
gf]e]Da/ 

lrlgofF sf]aL 
h'nfO{b]lv 
cu:6 × × %)–&) 

;]K6]Da/ b]lv 
gf]e]Da/ 

sf]nf8{; 
h'nfO{b]lv 
cu:6 ×  *)–() 

cS6f]a/ b]lv 
gf]e]Da/ 

sf;gL÷OG8fOe 
h'nfO{b]lv 
cu:6 × × &)–*) 

;]K6]Da/ b]lv 
gf]e]Da/ 

xl/of] af]8L a'; 
h'nfO{ dWo b]lv 
cu:6 ×  ^)–^% ;]K6]Da/ 

s]n 
h'nfO{ b]lv 
cu:6 × × &)–*) 

;]K6]Da/ b]lv 
gf]e]Da/ 

sf]n/aL 
 
 
 

h'nfO{ b]lv 
cu:6 ×  ^)–&) 

;]K6]Da/ b]lv 
gf]e]Da/ 



;nfb kQf 
h'nfO{, cu:6, 
;]K6]Da/ × × $)–^) 

;]K6]Da/ b]lv 
cS6f]a/ 

tf]/Lsf] ;fu  
h'nfO{ b]lv 
cu:6 ×  %)–^) 

;]K6]Da/ b]lv 
cS6f]a/ 

kf;{lge h'g ×  ()–!)) gf]e]Da/ 
cfn' dWo h'g ×  ()–!)) cS6f]a/ 
d'nf ;]K6]Da/ ×  #)–$) cS6f]a/ 

?6fafuf 
h'nfO{ dWob]lv 
cu:6 ×  *)–() 

cS6f]a/ b]lv 
gf]e]Da/ 

lxpFb]] d6/ cu:6 ×  %)–&) cS6f]a/ 

kfns 
cu:6 b]lv 
;]K6]Da/ ×  %)–^) 

cu:6 b]lv 
;]K6]Da/ 

u'lnof] ds}  h'nfO{ ×  &)–*) ;]K6]Da/ 

;nud  
h'nfO{ b]lv 
cu:6 ×  %)–^) 

;]K6]Da/ b]lv 
gf]e]Da/ 

;nudsf] ;fu 
h''nfO{ b]lv 
cu:6 ×  %)–^) 

;]K6]Da/ b]lv 
gf]e]Da/ 

 
!=lxpFbdf lr;f] tfkqmdsf] sf/0f s]xL 
afnLx?nfO{ kl/kSj x'g nfdf] ;do 
nfUb5 . 
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