
k|b]z ;/sf/k|b]z ;/sf/
e"ld Joj:yf, s[lif tyf ;xsf/L dGqfnoe"ld Joj:yf, s[lif tyf ;xsf/L dGqfno

kz'kG5L tyf dT:o ljsf; lgb]{zgfnokz'kG5L tyf dT:o ljsf; lgb]{zgfno
k|b]z g+= !, lj/f6gu/k|b]z g+= !, lj/f6gu/

k|b]z ;/sf/
e"ld Joj:yf, s[lif tyf ;xsf/L dGqfno

kz'kG5L tyf dT:o ljsf; lgb]{zgfno
k|b]z g+= !, lj/f6gu/

-cg';GwgfTds tyf ljifout n]v /rgfn] el/k"0f{_ 
 -jif{–!, c+s– !_ 

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6gkz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6gkz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g



k|b]z ;/sf/
e"ld Joj:yf, s[lif tyf ;xsf/L dGqfno

kz'kG5L tyf dT:o ljsf; lgb]{zgfno

k|b]z g+= !, lj/f6gu/

-cg';GwgfTds tyf ljifout n]v /rgfn] el/k"0f{_ 
 -jif{–!, c+s– !_ 

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6gkz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6gkz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g





 b]zsf] zf;g Joj:yf ;+l3otf :j?kdf uPsf] cj:yfdf e"ld Joj:yf, s[lif tyf ;xsf/L 
dGqfno, k|b]z g+ =!, lj/f6gu/ cGtu{t o; lgb]{zgfnosf] hGd @)&% ;fn c;f]h !* ut] ePsf] xf]] . 
lgb{]zgfno cGtu{t xfn Pp6f kz' ;]jf tflnd s]Gb|, cf7j6f e]6]l/g/L c:ktfn tyf kz';]jf lj1 
s]Gb| / 5j6f ;Dks{ s]Gb|x¿ /x]sf 5g\ . 

cf=j= @)&^÷&& df o; lgb{]zgfnosf] jflif{s :jLs[t sfo{qmd cg';f/ rf}dfl;s ?kdf 
j'n]l6g k|sfzg ug'{kg]{ ePtf klg :t/Lo k|sfzgsf] nflu /sd sd ePsfn] klxnf] tyf bf];|f] 
rf}dfl;ssf] /sdnfO{ ;+o'Qm ?kdf vr{ u/L :t/Lo tyf pkof]uL kf7\o;fdu|Lsf] ?kdf of] a'n]l6g 
tof/ ug]{ k|of; ul/Psf] 5 .

o; j'n]l6gsf] nflu cfˆgf cd"No cg';GwgfTds tyf ljifout n]v/rgfx¿ pknJw u/fO{ 
;xof]u k'¥ofpg' x'g] ;Dk"0f{ n]vsx¿k|lt lgb]{zgfno kl/jf/ tyf d]/f] JolQmut tkm{jf6 xflb{s cfef/ 
k|s6 ug{ rfxfG5' . ;fy} of] j'n]l6g k|sfzgsf] ;Dk"0f{ lhDd]jf/L lnP/ k|sfzg ug{ cxf]/fq nfUg'ePsf 
o; lgb]{zgfnosf clws[t >L k'?iff]Qd kf08]nfO{ o; cj;/df wGojfb lbg rfxfG5' .

j'n]l6g k|sfzgsf] nflu ctL pkof]uL ;/-;Nnfx tyf ;'emfj lbg'x'g] e"ld Joj:yf, s[lif tyf 
;xsf/L dGqfnosf >Ldfg\ ;lrj 8f= ljdns'df/ lgd{n, kz'kG5L ljsf; dxfzfvf k|d'v 8f= kz'ktL 
9'+ufgf Pj+ dGqfno kl/jf/, kz'kG5L tyf dT:o ljsf; lgb]{zgfno k|b]z g+= !, lj/f6gu/sf ;Dk"0f{ 
sd{rf/L kl/jf/, kz' ;]jf tflnd s]Gb| b'xjL, e]6]l/g/L c:ktfn tyf kz' ;]jf lj1 s]Gb|x¿, kz'kG5L 
/f]u cGj]if0f k|of]uzfnf, lj/f6gu/ nufotsf ;Dk"0f{ sd{rf/Lx¿df Psd'i6 wGojfb JoQm ub{5' . 

of] j'n]l6g kz'kG5L, dT:o tyf 3fF;jfnL ;DjGwL cWoog tyf cg';Gwfg ug{ OR5's kz'kG5L 
tyf dT:o If]qdf sfo{/t sd{rf/L, cWog/t ljBfyL{ tyf s[ifsx¿sf] nflu pkof]uL Pj+ hfgsf/Ld"ns 
v'/fs x'g] s'/fdf cfzfjfbL /x]sf] 5' . o; k|sf/sf] j'n]l6g k|sfzg lgb]{zgfnosf] klxnf] k|of; ePsf] 
x'gfn] o;nfO{ cWoog u/L o;df ePsf sdLsdhf]/Lx¿nfO{ cf+}nfO{ lbP/ eljiodf k|sfzg ul/g] 
j'n]l6gsf] nflu cfjZos ;Nnfx tyf ;'emfjsf] ck]Iff u/]sf] 5' .
 ho kz'kG5L Û ho dT:owg Û 
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First report of malaria parasite in water buffalo 
in Nepal

 

/fdrGb| s8]n

 

$

 

#

 

Total Bacterial Counts of Raw Milk 

 

in Eastern 
Terai of Nepal

 

8f= n]v/fh bfxfn

 

&

 

$

 

PlG6dfOqmf]ljPn /]l;:6]G;, 8«u ;]lG;l6le6L 6]:6

 

/ 
PlG6afof]l6S; /]l;8o"haf/] hfgsf/L

 
8f= kz'klt 9'+ufgf

 

!@

 

%
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pbok'/df b]lvPsf] kL=kL=cf/= /f]usf] s]xL 
hfgsf/L
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hnjfo' kl/jt{g / hgfj/df kg]{ gsf/fTds c;/
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Compara�ve Produc�vity and Rela�ve Growth 
Rate Of Guine (Mumbasa), Setaria (Sumba), 
Desmodium (Green-leaf) and Peanut (Erect) 

  
lxdfno kf]v/]n

 

xl/bQ ;'j]bL
 @&
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y'g]nf] /f]usf] Ps kl/ro
 

8f= lk|o+sf e08f/L
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kz' cfxf/fsf] nflu afx|} dlxgf xl/of] 3f; 
pTkfbg
 /Iff kf}8]n

 
##

 

!@ ho ho ho ho ho kz' wg kljqfb]jL bfxfn  #^  

!# Carrying Capacity / Stocking Rate kQf nufpg] 
tl/sf 

k'?iff]Qd kf08]  #&  
 

!$ s'v/fsf] g]qmf]l6s OG6]/fO6L; -cfGb|f ;8g] /f]u_ 8f= sdn lu/L  #(  
!% cSjfkf]lgs k|ljlw g]Nzg kf]v/]n  $!  

 
!^ !^= :6fO{nf] 3f+; -Stylo_ tyf g]lko/ 3f;  

-Napier_  v]tL k|ljwL 

ljgf]b s'df/ ;fx  $#  

!&
 

Surgical Management of Corneal Dermoid 
Complicated 

 
by Ruptured Cornea with Maggot 

Infesta�on in a Calf
 

8f= aAn' 7fs'/
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dT:o kfngdf ofGqLs/0f
 

hfg'sf b]jL ;'g'jf/
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kz'kG5L tyf dT:o ljsf; lgb]{zgfno, k|b]z g+= 
!, lj/f6gu/n] cf=j= @)&^÷&& df u/]sf] sfo{x? 
tyf cg'udgx? jf/] 5f]6s/L ljj/0f
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! k[i7e"ld
     dT:okfng kz'kG5Lkfng h:t} cToGt 
dxTjk"0f{ / vfB tyf kf]if0f ;'/Iffsf] nflu ul/g] 
s[lif Joj;fo xf] . k|f]l6gsf] nflu pkof]u ul/g] 
df5f Pj+ cGo hnr/ k|fl0fnfO{ kf}li6stfn] 
el/k'0f{ dfq geO{ :jR5 tyf :j:Yo vfBkbfy{ 
elgG5 . g]kfn h:tf] hnfzodf wgL b]zdf 
o;sf] pkof]lutfn] nfdf] cfo' afFRg] Pj+ lg/f]uL 
;d]t x'gfn] df5f pTkfbgdf hf]8 lbg' cfjZos 
5 . k/Dk/fut ?kn] alg, d'lvof, dfFemL, yf? 
cflb hfltut ?kdf df5fkfng ug]{ Jofj;flos 
?kdf ckgfpg] rng ePsf]n] u/LaL lgjf/0f Pj+ 
cfo cfh{gsf] k|d'v >f]tsf] ?kdf /x]sf] 5 . 
jt{dfg cj:yfdf ;Defjgf /xFbf /xFb} em08} 
!),))) d]=6g=df5f jif]{gL cfoft x'g] u5{ . o; 
nufot cGo hnr/ vfBfGg ljleGg ;'k/ dfs]{6 
cflbdf cfoft eO { lalqmsf ] nflu ki| 6 } bV] g ;lsG5 . 
nueu *%))) d]=6g s'n jflif{s df5f pTkfbg 
x'g] u5{ . k|ltJolQm k|lt jif{ pkof]u b/ l5d]sL 
d'n'ssf] t'ngfdf Go'g /x]sf], g]kfnsf] @=@)s]lh 
k|lt JolQm k|ltjif{ lrgsf] #@ s]=lh=/ ef/tdf 
(=) s]=lh k|ltJolQm k|ltjif{ pkef]u ug]{ ub{5g . 
-DOFD,2016/17_ g]kfn ljZjsf] )=! k|ltzt 
hldgdf df5f pTkfbg x'g] b]zdf k5{ t/ oxfF 
pTkfbg x'g] df5fn] b'lgofFsf] @=^ k|ltzt /x]sf]  
5 . ef/tLo pkdxflåksf] @#=# k|ltzt e'ld k|m]; 
kfgL hnfwf/ g]kfndf /x]sf] 5 -/fhj+zL, @)!@_

@ jt{dfg r'gf}tL 
     g]kfndf df5fkfngsf] k|z:t ;Defjgf 5g\ 
xfn em08} #)))) kf]v/Lx?df df5f kflng] u5{ 
t/ pTkfbg / pTkfbsTj cToGt Go'g 5 . 
k|ltJolQm k|lt jif{ pkef]u b/ cToGt Go'g 5 . 
o;nfO{ vf;} Jofj;flos/0f ug{ ;lsPsf] 5}g, 
k/Dk/fut ?kdf df5f kflng] hghflt ul/aLsf] 
/ ]vfd ' lg /x ]sf ] b ] lvG5, df5fkfngnfO { 
cfocfh{gsf] ;|f]t agfpg ;lsPsf] 5}g . kl5Nnf] 
;do g]kfn ;/sf/sf] ;xof]udf lghL pBdLx? 
Jofj;flos?kdf df5fkfng u/]tf klg ahf/sf] 
;d:of b]lvG5 . ls;fgn] pTkfbg u/] cg';f/ 

dT:okfngdf u'0f lgoGq0f tyf Jofj;foLs/0f

8f= ladn s'df/ lgd{n
;lrj

e"ld Joj:yf, s[lif tyf ;xsf/L dGqfno
k|b]z g+= !, lj/f6gu/

d'No k|fKt u/]sf] 5}g, pkef]Qmfn] dxFuf]df 
u'0f:t/xLg df5f vfg' k/]sf] 5 . 7"nf] kxf8L 
e"–efudf cem}df5f vfg] k|rngdf cfPsf] 5}g . 
jt{dfg cj:yfdf dT:okfngsf] nflu kof{Kt 
nufgL ePsf] b]lvb}g, e'/f pTkfbgsf] nflu 
x\ofr/Lsf] sld b]lvG5 . k|of]uzfnf guGo 5, /f]u 
lgoGq0fsf pkfox? gePsf], ;]jf kof{Kt 5}g . 
ahf/Ls/0fsf] ;d:of 5 df5f :j:y / u'0f:t/ 
ePsf] k|df0f e]l6Gg . dT:okfngsf] nflu Ifdtf 
ljsf; ePsf] b]lvb}g .

# dT:okfng cleofg sfo{qmd 
  pk/f]Qm pNn]lvt ;d:of ;dfwfgsf] 
nflu ;3g ?kdf dT:okfng cleofg sfo{qmd 
;+rfng ug{ cfjZos 5 . of] %–!) jif{ ;Ddsf] 
cleofg sfo{qmd x'g]5 . o;sf] p2]Zo d'Votof 
pTkfbg / pTkfbsTjdf j[l4 ug]{, Jofj;flos/0f 
u/L/ cfoft k|lt:yfkg ug]{ Pjd\ vfB tyf kf]if0f 
;'/Iffdf 6]jf k'¥ofpg] /x]sf] 5 .

#=! hftLo ;'wf/ -Breed Improvement_
  e'/f pTkfbgsf] nflu ;+3Lo ;/sf/ 
cGtu{tsf hgsk'/, e}/xjf / x]6f}8fdf x\oofr/L 
:yfkgf ug{'k5{ . To:t} k|fb]lzs ;/sf/ cGtu{t 
l;/xf, lrTnfu+, lrtjg, afFs] / s}nfnLdf ;d]t 
k|ljlw ;lxtsf] x\ofr/L :yfkgf jf :t/f]Gglt 
x'g'k5{ . lghL:t/sf ;/b/ #& x\ofr/Lx? /x]klg 
o;nfO{ e'/fsf] cfk"lt{ ;xh agfpg lghL 
;/sf/Lsf] ;xsfo{df !)) j6f x\ofr/L :yfkgf 
ug{'kg]{ o:tf Xoofr/Lx?df ls;fgx?sf] Ifdtf 
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clej[l4sf] nflu Joj:yfkg x'g'k5{ . hgsk'/df 
qmofaf] Nofj -lnlSj8 gfO{6«f]hg_ :yfkgf x'g'k5{ . 
k+ufl;o; / l6nflkofsf] Xoofr/L ;d]t :yfkgf 
ug]{ To:t} :yfgLo df5fx? /x', Eofs'/sf] ;d]t 
e'/f pTkfbg / lj:tf/ ug{'k5{ . pure line hftsf] 
ljsf; ug{'k5{ . To:t} :yfgLo hftsf] df5fsf] 
;+/If0f  ;Dj4{wg / ljsf; ub}{ hfg'k5{ .

#=@ k|of]uzfnf ;'b[9Ls/0f /f]u lgoGq0f / 
u'0f:t/ lgodg 
  hgsk'/df qmfof]Nofj ;+rfng ub}{ 
e}/xjf / x]6f}8fdf gofF dT:o k|of]uzfnf :yfkgf 
ug{ 'k5{, To:t} afnfh'df /x ]sf ] s]G›Lo 
k|of]uzfnfnfO{ ;'b[9 ug{'k5{ . k|of]uzfnf 
k/LIf0fdf vf;u/L kfgLsf] u'0f:t/, bfgfsf] 
u'0f:t/ / /f]u lgbfg ;d]l6g' k5{ . of] k/LIf0f ck 
6' 8]6 On]S6«f]lgS; d]lzgaf6 x'g'k5{ . lghL 
;/sf/L If]qsf] ;xsfo{df ;d]t k|of]uzfnf 
:yfkgf ug{ ;lsG5 . 

#=# /f]u lgoGq0f 
    df5fIf]qdf ljz]if1tf xfl;n ug{ tflnd 
sfo{qmddf ;xefuL u/fpg] / ljZj kz' :jf:Yo 
;+u7gn] tf]s]sf dfkb08 / lgb]{lzsf kfng 
ug{ 'k5 { . df5fkfngdf dT:osNof0fsf 
:jtGqtfx? kfng x'g'k5{ . ;le{n]G; / 
slG6Gh]G;L of]hgf tof/ ul/ nfu' ug{'k5{ . /f]u 
cGj]if0fsf kIf, h}ljs ;'/Iff vfB :jR5tf / 
PlG6jfof]l6S; k|lt/Iff ;DaGwL Joj:yfkg 
x'g'k5{ . /f]u lgbfg nufot lgoGq0fsf pkfox? 
ckgfpg / ;xh ;]jf k'¥ofpg 3'DtL lSnlgs 
;+rfng ug{'k5{ .

#=$ Jofj;flos/0f tyf ahf/Ls/0f
  dT:okfngnfO{ Jofj;flos/0f ug{ 
Joj;fo k|j{4gsf sfo{qmd ;+rfng ug{'k5{ . 
k|ltkmndf cfwfl/t h:t} k|lts]hL df5f pTkfbg, 
k|lt x]S6/ pTkfbgdf cg'bfg k|bfg ug{ ;lsG5 . 
o:tf sfo{qmdx? ;d'x ;ldlt / ;xsf/Ldf 
;+rfng ug{ ;lsG5 . ofGqLs/0f / k|ljlw 
pkof]unfO{ lta|tf lbg'k5{ . To:t} ;+sng s]G›x? 
/ df5f xf]n;]n laqmLs]G›x? ePsf] cS;g 
ahf/sf] Joj:yf ug{'k5{ . kf]v/Lsf] df5f ;u} 

vf]nf gfnf gbLx?df l/h{efo/ / tfnx?df ;d]t 
Jofj;flos ?kdf df5fkfng ug{'kg]{ x'G5 . k'/fgf 
kf]v/Lx?nfO{ dd{t ;+/If0f Pj+ gof kf]v/Lx? 
lgdf{0f ug{'k5{ . To:t} s/f/ dT:okfng / lnlhu+ 
kmfld{ª ;d]t ug{'k5{ . To:t} xfn;fn} b]lvPsf] 
58L df5fnfO{ ljz]if pTkfbg If]qdf lj:tf/ 
ug{'k5{ . 
  lhljt df5f ahf/;Fu} cGo laqmL 
ahf/x? a9fpFb} nfg'k5{ . lhljt, hd]sf] k|mf]hg 
df5f 9'jfgLsf] uf8Lsf] Joj:yfkg  ug{'k5{ . k|b]z 
g+ @ / % sf ;a} lhNnfx?df df5f If]q 3f]if0ff u/L 
sfo{qmd lj:tf/ ug{'k5{ . df5f ahf/ k/Dk/fut 
?kdf v'Nnf ;8sdf laqmL ug]{df vf;} km/s 
b]lvPsf] 5}g . t;y{ v'Nnf ahf/ / aGb ahf/nfO{ 
Joj:yfkg ug{'k5{ . ;/;kmfO{df Wofg k'¥ofpg' 
cfjZos 5 . sf]N8 :6f]/]hsf] Joj:yfkg x'g'k5{ . 
;d'bfodf ;d"x, ;ldlt / ;xsf/Ldf cfwfl/t 
ahf/ Joj:yfkg ug{'kg]{ x'G5 . df5fsf] ahf/df 
dWo:ystf{nfO{ Go'gLs/0f ug]{ / pBdLnfO{ %) 
k|ltzt Joj;fo k|j{4gsf] nflu cg'bfg 
;fem]bf/Ldf lbg ;lsG5 . xfO{8«f]kfj/df x'g] 
l/hef{o/ -;+/If0f s]G›_af/] kfgLnfO{ dT:okfng / 
lk+h8f df5fkfngsf] ?kdf pkof]u ug{ ;lsG5 . 
k|To]s pTkfbg :yfgdf lr:ofg ;lxtsf] ;+sng 
s]G› :yfkgf ug{'k5{ . k|To]s k|b]z :t/df k|fb]lzs 
ahf/ -cS;g_ sf] :yfkgf ug]{ / o:tf :yfgx?df 
u'0f:t/ k/LIf0f k|of]uzfnf :yfkgf ug{'k5{ . 
  To:t} lsl;dn] ;Defjgf x]l/sg /fli6«o 
:t/sf] ahf/ k|of]uzfnf :yfkgf ug{' k5{ . ;+sng 
s]G› :yfkgf ubf{ kuf+;, l6nflkof, /x', g}gL, 58L 
df5fsf] cnu cnu / PsLs[t ?kdf ;d]t 
:yfkgf ug{ ;lsG5 .g]kfndf /]Gaf] 6«fp6 nufot 
@#) df5fx?sf] ;j]{If0f x'g' cfjZos 5 . k|To]s 
:yfgLo txdf /x]sf xf6 ahf/ k]l7ofdf df5f If]q 
lgwf{/0f u/L ;]8 lgdf{0f nufot ;'b[9Ls/0f 
ug{'k5{ . o; ;DaGwL cg';Gwfg / hftLo 
ljljlws/0fdf hf]8 lbg'k5{  . 

$ lhljsf]kfh{g Pj+ cfo cfh{gsf] nflu 
df5fkfng
  dT:okfngdf ;+nUg >ldsnfO{ o;af6 
kmfO{bfsf] !) k|ltzt ;DalGwt d'lvof, dfemL / 
yf?nfO{ lbg'k5{ . ;fy} df5f dfg]{ / ;dfTg] k|lqmof 
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nufot cfxf/f cfk"lt{df gFof k|ljlwx? pkof]u 
ug{'k5{ . o; Joj;fodf /x]sf s[ifs jf >ldssf] 
Ifdtf clej[l4 ug]{, ladf ug]{, tflnd tyf 
l/k|m];/ tflnd, s[ifs kf7zfnf nufotsf 
ljifonfO{ a9fjf lbg'k5{ . dT:okfng 
Joj;foaf6 k|To]snfO{ b}lgs slDtdf ? !))).– 
cfocfh{g ug]{ lsl;dsf] of]hgf agfpg'k5{ . xfn 
b]lvg] hnafo' kl/jt{gsf] c;/af/] s[ifsnfO{ 
1fg lbg'k5{ Pj+ ;d'bfodf cfwfl/t o;sf 
c;/nfO{ Go"gLs/0f ug]{ /0flgtL ckgfpg'k5{ .

% hnko{6g -Aquatourism_
     dn]v'sf] df5f /]i6'/]G6 ahf/ h:t} sDtLdf 
k|To]s k|b]zdf !÷! j6f ;f]xL df]8]nsf] /]i6'/]G6 
ahf/ :yfkgf ug{'k5{ . To:t} ;Defjgf /x]sf 
hnko{6g If]q dWo] s'n]vfgL, v'sf]{6, ef/bx     
-sf]zL If]q_ 5flkof, s0ff{nL, jlb{jf;, l5Gr', 
efn'jfË cflb h:tf hnko{6g Pj+ df5f /]i6'/]G6 
ahf/ lgdf{0f ug{'k5{ . pRr tyf dWo kxf8L 
ko{6g If]qdf /]Gaf]6«fp6 -g'jfsf]6 h:t}_ If]qsf] 
?kdf ljsf; ug{'k5{ . ljz]if lsl;dsf] df5f 
ahf/ lkm; km]:6Ljnsf] ?kdf jflif{s ?kdf k|b]z 
:t/ cfof]hgf ug{'k5{ . r'/] If]qdf :yfoL jf 
c:yfoL kf]v/L lgdf{0f, df5f kfng / /]i6'/]G6 
;+rfng ug{ ;lsG5 . r'/]sf] ;+/If0f nufot 
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Introduction: 
 The livestock farming in Nepal is 
suffering economic losses from different species of 
protozoan pathogens like Babesia,Theileriaand 
Trypanosoma, those infect to cattle, water buffalo, 
pigs, goats and sheep.Most of the locally available 
diagnosis techniques to identify the protozoan 
parasites are either based on microscopic or 

serological examination (Maharjan and Mishra, 
2006). Microscopic study is not an effective 
technique, because it lacks sensitivity and 

specicity (Böse et al., 1995). A serological 
technique, ELISA,despite being highly sensitive at 
detecting parasitic infection in animals fails to 
differentiate between current and prior infections. 
However, Polymerase Chain Reaction (PCR) 
presenting high sensitivity and specicity for 
detecting as well as identifying species of the 
parasite that infects the animals are not commonly 
used to identify the parasites in Nepal. Malaria is a 
vector-borne disease caused by Plasmodium 
parasite. It is an intracellular protozoan parasite 
transmitted from one individual to others by the 
bite ofmosquitoes. Besides human beings, malaria 
parasite infects wide range of hosts including non-
human primates, rodents, bats, ungulates, birds, 

and reptiles. (Cox, 2010; Garnham, 1966). The 
earliest report of ungulate malaria parasite in 
domestic water buffalo was from India andthis 
paras i te  ident ied through microscopic 
observation was named as Plasmodiumbubalis 

(Sheather, 1919). Most of P. bubalis cases were 
reported on immune-compromised water buffalo 

(Kolte et al., 2002). Since then, morphological 
observations of malaria parasites in water buffalo 
were sporadically reported until recently. 
Templeton et al. (2016) reported molecular-based 
surveillances of malaria parasites in water buffalo 
in Thailand and Vietnam and found up to 45% of 
the examined animals were infected with malaria 
parasites. They found that there were two distinct 
Plasmodium mitochondorial DNA sequences and 
provisionally designated as Types I and II. 
Quantitative PCR analysis revealed that the Type I 
sequence showed higher parasite density and 
microscopical images obtained from this type, thus 
Type I sequence was deposited as "P.bubalis 
(accession number LC090213)" and Type II, for 
which all samples showed very low parasite 

First report of malaria parasite in water buffalo in Nepal
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density,was deposited as "Plasmodium sp. ex 
B.bubalis (accession number LC090214)".
Materials and methods
 Sampling site: All the blood samples 
were originally collected from KTWR for 
population genetic study of wild buffalo. The area 
of KTWR is along the bank of Sapta-Koshi River 
in the south-eastern low land Tarai region of Nepal. 
This isthe smallest wildlife reserve in Nepal 

2established in 1976with areas of 176 km , 
primarily to protect the Nepal's last remaining 
population of an endangered Asiatic wild buffalo 
(Bubalusarnee)(Hedges et al., 2008), the wild 
progenitor of domesticated water buffalo locally 
called as 'Arna' (B.arnee). In the recent count a 
total of 432 individuals (182 adult female, 120 
a d u l t  m a l e ,  a n d  1 3 0  c a l v e s ) w e r e 
recorded(KTWR, 2016). Wild buffalo co-habit the 
reserve with highly backcrossed feral animals that 
are thought to have been released in the forest 
around 70 years ago.Based on the phenological 
and behavioral characteristic of buffaloes, theyare 
classied in three groups as wild (n = 16), mixed 
wild/domestic ancestry (referred as feral; n = 23) 
and domestic (n = 17). Blood samples of buffaloes 
were taken during their translocation to Chitwan 
National Park in January to February, 2017. 
Similarly, the remaining 40 blood samples were 
collected from feral and domestic buffaloes (B. 
bubalis) in June to July, 2017 (rainy season). A 
total of 5 mL blood samples were collected from 
the jugular vein from feral and domestic buffalo 
randomly without considering age and sex. Nested 
PCR assay was performed to detect presence of 
malaria parasite in water buffalo (wild, feral and 
domestic). It was done using oligonucleotide 
p r i m e r s  s p e c i  c  f o r  t h e  P l a s m o d i u m 
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mitochondrial cytochrome b (cytb) sequence and 
found two cases.
 DNA extraction, PCR, and sequencing: 
Genomic DNA was extracted from blood samples 
using commercial kit (QIAGEN DNeasy Blood 
and Tissue kits, QIAGEN, Germany), according to 
the manufacturer's protocol. The extracted DNA 
samples were stored at 4°C until used for this 
analysis.PCR assay usingPlasmodiumcytb 
genespecicprimers followed a previous study 
(Martinsen et al., 2006). Briey,thecytb gene of 
Plasmodium was amplied by nested PCR using 
the universal primers for Plasmodium DW2 
(TAATGCCTAGACGTATTCCTGATTATCCAG) 
a n d  D W 4  ( T G T T T G C T T G G G A G  
CTGTAATCATAATGTG) for the rst round PCR. 
The nested PCR was performed using primers 
N C Y B I N F  ( T A A G A G A A T T A T G 
G A G T G G AT G G T G )  a n d  N C Y B I N R 
(CTTGTGGTAATTGACATCCAATCC) as 
described  (Abkallo et al.,  2014). All reactions 
were performed using negative controls, and no 
contamination was detected.The quality of the PCR 
product was conrmed by viewing under InGenius 
bio-imaging system (Syngene UK) after the 
agarose gel electrophoresis. For purication, 5 µL 
of PCR product and 2 µL of ExoSap-IT Express 
PCR Product Cleanup (Affymetrix Inc. Santa 
Clara, CA, USA) was taken. A complete 
mitochondrial DNA sequence was determined by 
assembling sequences of DNA fragments amplied 
from one buffalo sample using a panel of PCR 
primer pairs.
 Result and discussion: Out of 56 blood 
samples; 16 (28.6%), 23 (41.1%) and 17(30.3%) 
were of wild, feral and domestic buffalo 
respectively. Among these buffalo, 32 (57.1%)were 
female and 24 (42.9%) male. The age of buffalo 
ranged from 0.5 months to 15 years (for only 38 
samples).PCR detected 2 positive cases (3.5%);one 
was a feral buffalo (2 years old female) andthe other 
wasa domestic buffalo (2 years old male). Both 
positive sampleswere collected during rainy season 
from KTWR and nearbyvillage. None among 16 
wild buffalo samplescollected during winter season 
were positive, however further tests must be done 
on all existing individuals of the reserve for 
conrmation. Previously, 16% (15/95) and 65% 
(65/144) of water buffaloes were PCR positive for 
malaria parasites in Thailand in 2015 and 2014 
respectively, and 6% (3/49) and 5% (243) in 
Vietnam in 2013 and 2010 respectively (Templeton 
et al, 2016). The low frequency of the positivity in 

this study may be attributed to the difference in the 
vectorial capacity of each area or seasonality. To 
clarify this point, more samples from different 
seasons needs to be analyzed.
 Sequences of two positive PCR products 
(773 bp) from water buffalo were identical, and 
identical to the Type II sequence exceptone non-
synonymous substitution at nucleotide position 
5344 (number is after LC090214) from A to T, a 
nucleotide type seen in Type I sequence.Because 
this cytb region in 39 Type II sequences of water 
buffalo in Thailand were identical (Templeton et 
al., 2016), identied A5344T single nucleotide 
polymorphism in Nepal may serve as a unique 
region-specic marker. In order to evaluate if there 
are substitutions other than A5344T in cytb, a 
complete mitochondrial DNA sequence of Type II 
(roughly 6 kbp) was determined for the sample 
D47. However, no other substitutions were 
detected.In the previous study, Type II sequence 
was detected from 57/80 (71%) and 2/5 (40%) 
Plasmodium positive cases in Thailand and 
Vietnamrespectively, and Type I was from 43/80 
(54%) and 3/5 (60%) positive cases in Thailand and 
Vietnam respectively. Thus, we consider that Type I 
water buffalo malaria parasite is likely exists in 
Nepal too. More samples are required to evaluate 
the existence of the Type I water buffalo malaria 
parasite in Nepal.

 Buffalo farming is one of the major 
occupations in the lowland and mid-hills of Nepal. 
The study area KTWR is stretching northward from 
the Indo-Nepal border where annually buying and 
selling of buffalo takes place between farmers 
residing across borders. The rst water buffalo 
malaria parasite reported from India where the 
prevalence of this pathogen in different areas of has 
been reported by many succeeding studies; such as 

Bareilly/Muktesar (Sheather, 1919),Nagpur(Kolte 

et al., 2002), and Maharashtra(Shastri et al., 1985; 
Shinde et al., 2005). In this context,it is important to 
quarantine the water buffalo across the border 
between Nepal and Indiato prevent the spreading of 
ungulate malaria parasites.Although the early study 
concluded that the pathogen causes only mild 
symptoms and animals (B. bubalis)were self-cured 

(Riaz-Ul-Hassan, 1953), one mortality case has 

been observed (Templeton et al., 2016). It was not 
determined the wild buffalo (B. bubalis) died due to 
malaria infection alone or due to malaria was an 

opportunistic parasitic infection(Templeton et al., 
2016).Nonetheless, the hidden pathogenesis of this 
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pathogen as an opportunistic agent is not evaluated 
so far.The pathogeneisis against the buffalo with 
different genetic background (wild, feral or 
domestic buffalo) is also not clearly understood. 
The sole objective of KTWR is to conserve the last 
remaining Nepal's population of an endangered 
Asiatic wild buffalo.Therefore diagnostic assays 
are strongly recommended to be employed by the 
reserve authority to conrm possible health 
impacts of malaria in wild individuals. 

In conclusion, this is the rst PCR-based 
surveillance of water buffalo malaria parasite in 
Nepal. The presence of malaria parasites in feral 

and domestic animals may have greater 
consequences in terms of ecological impact as well 
as economy of the farmers. Furthermore, active 
surveillance is necessary for identifying malaria 
parasite infection,health status and mortality 
ratesin Asiaticwild buffalo. This study would help 
to develop strategies for the management and 
control of malaria infection especially in wild 
buffalos in Nepal.
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Total Bacterial Counts of Raw Milk 
in Eastern Terai of Nepal

Abstract,
  This study was carried out to evaluate the 
quality of raw milk measured by Total Bacterial Count 
(TBC). Bulk raw milk for bacteriological study was 
carried out in Regional Veterinary Laboratory (RVL), 
Biratnagar. Altogether, 520 milk samples for TBC were 
examined at farm and plant levels. Results showed a 
great variability of TBC for the overall study period. The 
lowest TBC (2.78 x 106) and the highest TBC (13.299 x 
106) at two milk collection units revealed nearly 
vefold difference. The results of mean TBC at farm 
(9.03 x 105) was nine fold of international standard (1 x 
105), and mean TBC at plant (104.71 x 105) reached 104 
folds the international standard. The TBC at farm level 
were non signicant (P>0.05) for overall experimental 
period where as most of TBC at plant level differed 

(p<0.01) signicantly. TBC at farm level differed signicantly (P<0.01) from each record of same 
date at plant level. The highest number of TBC (16.5 x 106) was observed in the month of September, 
which was signicantly (P <0.01) different from the rest of the months. The results obtained from the 
study indicated that the current situation is critical and needs real improvement from production point 
to processing plant.
Key words: Raw milk, Total Bacterial Count (TBC)

INTRODUCTION
  Milk is Milk is synthesized in specialized cells of the mammary gland and is virtually sterile 
when secreted into the alveoli of the udder (Tolle, 1980). Beyond this stage of milk production, 
microbial contamination can generally occur from three main sources (Bramley and McKinnon, 
1990); from within the udder, from the exterior of the udder and from the surface of milk handling and 
storage equipment. All these sources of contamination inuence the Total Bacteria Count (TBC) or 
Standard Plate Count (SPC). Cattle and buffaloes provide direct cash income and are living bank for 
marginal farmers (Nakao, 2005). To target the export market the quality of the milk is to be 
standardized and pricing should be based on milk quality. Products should be diversied so that they 
suit the export market. However, hygienic and quality regulations for production and distribution of 
milk are more relaxed in Nepal, and are not subject to specic microbiological standards in a legal 
sense. Gaps and deciencies in such standards are to be identied and made compatible with codex, a 
standard setting organization of World Trade Organization (WTO) and South Asia Free Trade 
Agreement (SAFTA) which have potentially opened markets in the South Asia Region. Nepal will 
have to compete aggressively on price along with quality. Dairy farming is one of potential agri-
business in the eastern Terai. Thirteen percent of total milk production of the country is shared by 
Eastern Terai, out of which Sunsari and Morang districts occupy about 38.28 % of milk production of 
Eastern Terai (MOAC, 2007). Hence, the present study was designed to evaluate the quality of raw 
milk as inuenced due to level of management and milk handling procedures on TBC as the bulk milk 
quality indicator at production point and processing plant and to examine the trend of different milk 
quality variables for the study period.

MATERIALS AND METHODS
  The site selected for this study was Kamadhenu Dairy Development and Cooperative Ltd 
(KDDC), Tarahara Sunsari and its command area (milk-shed area of Morang and Sunsari districts). 
The KDDC was chosen as study site because it represents one of the successful dairy cooperatives 
run by livestock farmers themselves in Nepal. Furthermore Sunsari and Morang are leading milk 
producing districts after Ilam in organized milk market of Eastern Nepal (MOAC, 2007). The KDDC, 
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Fig. 1: Trend of fortnightly average dry bulb temperature and relative humidity recorded at 8.45 a.m. at Tarahara, Sunsari 
over six months study period ( * A. T. : Ambient Temperature; R. H. : Relative Humidity .

 The milk samples were subjected to TBC in the testing laboratory. TBC was accomplished 
as per Quinn et al. (1994) who prescribed serial ten-fold dilutions of the milk sample. Hence, TBC 
were determined by the pour plate method on nutrient agar. Fortnightly meteorological data related to 
dry bulb temperature and relative humidity is presented in Fig.1 which was obtained from Koshi 
Basin Ofce, Dharan, Sunsari in 2008. TBC data obtained from experiments were transformed into 
decimal logarithm scale to normalize their frequency distributions. Descriptive analysis was 
performed using MS Excel 2003. Analysis of variance (ANOVA) was performed according to 
Gomez and Gomez (1984). Means were separated by DMRT using MSTAT-C version 1.3 computer 
package.

RESULTS AND DISCUSSION
TBC AT DIFFERENT MILK POCKET AREA
  Mean TBC per ml of milk of different MCU of KDDC, Tarahara is presented in Table 1. 
Accordingly, maximum (13.299 x 106) TBC per ml of milk, which was recorded in Bahuni area 
indicating the most miserable condition of milk handling and management differed signicantly 
(P<0.01) from other milk pocket areas. Minimum (2.78 x 106) TBC per ml of milk which was 
recorded in Santinagar, Itahari area showing the better condition of milk production was signicantly 
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Tarahara is situated around 4 municipalities: Dharan, Itahari, Inaruwa and Biratnagar, heart of 
eastern Terai of Nepal, which distributes and markets about 6000 liters of milk daily with storage 
capacity 20,000 liters. Raw milk samples (25 ml each) were collected aseptically into sterile screwed 
test tube in the morning at two points - one from bulk milk of each milk collection unit just before 
pouring into milk plant (hereafter referred as milk at plant level or MPL) and another randomly 
selected three farmhouses of each milk collection unit (hereafter referred as milk at farm level or 
MFL). The collected samples were kept in an ice box, and then processed immediately after delivery 
to the Regional Veterinary Laboratory (RVL), Biratnagar. Ten samples, one from each milk 
collection unit at plant level and 30 samples from randomly selected three farmhouse of each milk 
collection unit at farm level were collected. Altogether a total of 520 raw milk samples were 
collected at fortnightly interval from ten milk collection units of KDDC, Tarahara during mid 
September 2007 to mid March 2008. 
 Every milk collecting unit was considered as a block to minimize the variation. Two Factor 
Randomized Complete Block Design (RCBD) was applied as factor A (dates), and factor B (MPL 
and MFL). Microorganism counts were expressed in colony forming units (cfu) per ml of milk.



TBC AT PLANT AND FARM LEVELS
The mean TBC at MPL and MFL for the study period (September15, 2007 to March 15, 2008)
are presented in Table 2.

Table 2: Mean TBC of raw milk at plant level (MPL) and milk at eld level (MFL) at KDDC, Tarahara Nepal

Table 2: Mean TBC of raw milk at plant level (MPL) and milk at eld level (MFL) at KDDC, Tarahara Nepal
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different (P<0.01) from that of Bahuni, Lalpur and Letang area but did not differ signicantly (P > 
0.05) from rest of MCU. The high variability of TBC from MCU to MCU in the present study was 
supported by the nding of Srairi et al. (2006). Heavy contamination was found in milk collected 
from Bahuni, Lalpur and Letang areas. It might be due to the result of long distance of these MCU to 
reach to milk plant, which took almost more than 5 hours in transportation. Especially, milk from 
these three MCU was delivered to plant around 10:00 to 10:30 am and until then there was a rise in an 
ambient temperature which automatically inuenced in milk temperature as well. The increased 
temperature might have favored bacterial multiplication of milk. Similar observation was made 
earlier by CUCES (1999) who observed very low increment of bacterial population at 400 F and 5 
fold at 500 F, 15 fold at 600 F, 700 fold at 700 F and 3000 fold at 800 F indicating a high positive 
relationship between temperature rise and multiplication of bacteria.

Table 1: Mean TBC of raw milk of different MCU of KDDC, Tarahara Nepal  

MCU                                               Transformed TBC means                        Original TBC means  

Upper Santinagar, Itahari-3                      6.348bcd                                               3.587 x 106 bcd  
Latijhoda, Sundarpur                                6.310d                                                   4.310 x 106d  
Banuni                                                       6.529a                                                   13.299 x 106a  
West Baklauri                                            6.277d                                                  4.894 x 106cd  
Bamhrapur, Hanspokha                            6.306d                                                   3.582 x 106d  
Santinagar, Itahari                                     6.310d                                                  

 
2.780 x 106d

 
Mrigauliya, Gothgaon, Salakpur And

 Biratchowk                                                  6.338bcd                                            
 

5.030 x 106bcd
 Kumarkhat, Baklauri                                   6.314cd                                              

 
3.516 x 106cd

 Lalpur, Singiya                                            6.420b                                                
 

6.880 x 106b
 Letang                        

                                 
6.403bc                                               

 
8.990 x 106bc

 CV%                                                            2.41
 

Means in column followed by different letters are signicantly different (P=0.01) by Duncan's Multiple Range Test (DMRT).

Date of sample collection                             Transformed TBC means               Original TBC means  
                                                                     MFL                MPL                      MFL                  MPL  
September 15, 2007                                    6.020h             7.406a             1.066 x 106h       32.930 x 106a  
September 30, 2007                            

        
5.996h            

 
7.351a            

 
1.013 x 106h     

  
31.002 x 106a

 October 15, 2007                                
        
5.988h            

 
7.162b           

  
0.988 x 106h 

      
16.962 x 106b

 October 31, 2007                                        5.978h            
 

7.072bc            0.961 x 106h       14.020 x 106bc
 November 15, 2007                                    5.951h            

 
6.964cd            0.902 x 106h     

   
10.610 x 106cd

 November 30, 2007                                    5.939h            

 

6.862de            0.875 x 106h        8.205 x 106de

 December 14, 2007                                    5.934h            

 

6.738e              0.867 x 106h       

 

6.105 x 106e

 
December 31, 2007                                    5.914h             6.604f               0.831 x 106h        4.302 x 106f

 
January 15, 2008                                        5.895h             6.358g              0.795 x 106h        2.495 x 106g

 
January 31, 2008                                        5.885h             6.281g              0.784 x 106h        2.000 x 106g

 
February 15, 2008                                      5.931h             6.313g              0.863 x 106h        2.116 x 106g

 

February 29, 2008                                      5.942h             6.393g              0.888 x 106h        2.612 x 106g

 

March 15, 2008                                          5.949h             6.424g              0.901 x 106h        2.762 x 106g

 

Means in row and column followed by different letter are signicantly different (P=0.01) by DMRT.

  



COMPARISON OF TBC WITH INTERNATIONAL STANDARD
 The results of mean TBC at MFL (9.03 x 105) was nine times greater than that of 
international standard (EU standard) (1 x 105) whereas mean TBC at MPL (104.71 x 105) reached 
104 fold the international standard due to conducive ambient temperature andrelative humidity for 
the growth of bacteria (Fig.1) accompanied by lacking of  milkrefrigeration in the situation of long 
distance milk transportation. Srairi et al. (2006) also reported similar problems concerning hygienic 
quality of raw milk received by MCU in Morocco. Similarly, Aumaitre (1999) observed similar 
results due to lapses in milk sanitation. Litwińczuk et al. (1999) and Przysucha et al. (2003) 
documented difculties to obtain high quality milk during the summer season. All of them reported 
that higher air temperatures favour the increase of bacteria number, especially on the surfaces of no 
good enough cleaned up milking equipment which were the potential source of infection. To date, 
TBC is not accounted as standard parameter for enhancement of raw milk quality in Nepal. Although 
TBC (1 x 105) is considered as international standard adopted by EU, Brazilian National Program of 
Milk Quality adopted 1.0 x 106 cfu / ml of mesophilic aerobic count as national standard, however, 
ISI has laid down SPC standard (< 2 x 105) for very good quality milk in India. It is too late to 
standardize different milk quality parameters in Nepal to cope with provision of WTO and to provide 
healthy milk and milk products to consumers.

TREND OF FORTNIGHTLY RECORDINGS OF TBC
 Trend of fortnightly recordings of overall mean TBC of MFL and MPL, and mean TBC  
atMFL and MPL per ml milk have been depicted in Fig.2. Overall mean TBC and mean TBC at MPL 
were considerably higher during September and October than the rest of months. Lower 
microclimatic temperature during winter also reduced bacterial count (<10 x 106). However, mean 
TBC at MFL was considerably very low (≤ 1.00 x 106) which remained almost unchanged over study 
period. The present observation of reduced number of TBC, as winter advanced, was in agreement 
with earlier nding of Srairi et al. (2008) who also observed the highest Log TBC of raw milk during 
the hottest months of July followed by August to November and the lowest Log TBC during the 
coolest or driest month of December, January.

Fig. 2: Fortnightly recordings of mean TBC of MFL and MPL and mean TBC at MFL and MPL per ml 
milk at KDDC, Tarahara Nepal (15 Sept. 2007 to 15 Mar. 2008)
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A higher number of TBC was observed in the month of September as compared to October which 
might be due to high mean ambient temperature recorded for the same month (Fig.1). The trend of 
bacterial load showed a positive relation with prevailing ambient temperature. Data obtained from 
pervious study also indicated higher microbial counts during summer (Tirard-Collet et al., 1991). A 
similar observation was recorded by Zweifel et al. (2006) in different agro-climatic region in goat 
milk.

CONCLUSION
 The results obtained during this work on the hygienic quality of raw milk in Nepal indicated 
that the current situation is critical and needs real improvement. In effect, a great majority of milk 
samples had very high level of bacteria. Lacking refrigeration facilities of milk during transportation 
from production to processing sites contributed higher microbial load of raw milk. Microbial counts 
as quality indicator of raw milk and the possible impact of specic inuence factors are of central 
importance, and such specic inuencing factors are therefore of great concern in hygienic milk 
production. The following suggestions are made in order to avail quality milk and milk products to 
the consumers.
1.  Government should include legal enforcement on TBC of marketed milk considering Nepalese 

situation.
2.  NDDB should bring all dairy stakeholders together to set milk pricing policy in order to stimulate 

the awareness among farmers and processors for quality milk production.
3.  Milk refrigeration system during transportation as well as in the milk collection units especially to 

those areas which are located far from the plant should be developed immediately.
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8f= kz'klt 9'+ufgf
jl/i7 kz' ljsf; clws[t

e"ld Joj:yf, s[lif tyf ;xsf/L dGqfno,
k|b]z g+= !, lj/f6gu/

k[i7e"ld M
 dfgj :jf:Yosf nflu clt cfjZos 
kz'kG5L hGo vfB kbfy{x¿df b"w, df;' / c08f 
x'g\ . z/L/sf nflu geO{ gx'g] dxTjk"0f{ kf}li6s 
tTj k|f]l6g / vlgh tyf le6fldgsf ;|f]tsf 
¿kdf k|f0fL k|f]l6gsf] ;|f]tsf ¿kdf pkef]u ul/g] 
oL vfB j:t'x¿sf] oyf]lrt Joj:yf;Fu k|ToIf 
;/f]sf/sf] ljifo xf] vfB ;'/Iff tyf e]6]l/g/L 
hg:jf:Yo . kz'kG5Lsf] :jf:Yo;Fu kz'kG5LhGo 
kbfy{x¿sf] k|ToIf ;DaGw /xG5 . o;sf nflu 
kz'kG5L kmfd{ Joj:yfkgsf] dfkb08sf] kfngf, 
/f]u lj?4sf] vf]k, u'0f:t/Lo bfgf tyf cfxf/fsf] 
k|of]u tyf :j:y b"w, df;' / c08fsf] pkef]usf] 
jftfj/0f ;[hgf ug{' ;+k"0f{ e]6]l/g/L tyf kz' ;]jf 
sdL{x¿sf] bfloTj xf] . 
 /f]usf] pkrf/ tyf lgoGq0fsf nflu 
k|of]u ul/g] ljleGg k|sf/sf cf}iflwx¿sf] 
oyf]lrt k|of]u x'g ;s]sf] v08df dfq ;dodf 
/f]usf] lg/fs/0f ug{ ;lsg] x'Fbf cf}iflwsf] 
k|of]unfO{ Jojl:yt t'Nofpg' clt cfjZos 5 . 
xr'jfsf e/df cf}iflwsf] k|of]u, cfjZos 8f]h b/ 
/ dfqf gldnfO{ cf}iflwsf] k|of]u x'Fbf 8«u 
/]lh;6]G;sf] ;d:of pTkGg eO{ cf}iflwn] sfd 
gug]{ cj:yf ;[hgf x'g hfG5 . xfdLn] pkef]u ug]{ 
b"w, df;' tyf c08fdf cf}iflwsf] cjoj clwstd 
;Ldf eGbf a9L gx'g] u/L dfq kz'kG5Ldf cf}iflw 
k|of]u ug{' kg]{ x'G5 . o;sf nflu pko'Qm cf}iflw 
rogsf nflu 8«u ;]lG;l6le6L  6]i6sf] 7"nf] dxTj 
/x]sf] x'G5. 

 ;'/Iff tyf e]6]l/g/L hg:jf:Yosf] dxTj M
· dfgj hLjgsf nflu cfjZos kg] { 

kz'kG5LhGo vfB kbfy{x¿ b"w, df;' / 
c08fsf] :j:ytf sfod /fVg e]6]l/g/L 
hg:jf:Yosf] cxd\ e"ldsf /x]sf] 5 . 

· kz'kG5L :j:y /x] ltgaf6 pTkfbg ePsf 
kbfy{x¿ klg :j:y / u'0f:t/Lo x'g] ck]Iff 
/fVg ;lsG5 . 

· kz'kG5L tyf kz'kG5LhGo kbfy{af6 

PlG6dfOqmf]ljPn /]l;:6]G;, 8«u ;]lG;l6le6L 6]:6
/ PlG6afof]l6S; /]l;8\o"haf/] hfgsf/L 

dflg;df ;g{ ;Sg] ljleGg k|sf/sf /f]ux¿ 
5g\. o:tf /f]ux¿nfO{ h'gf]l6s /f]u elgG5 . 
/ ] l ah ,  P Gy | f o f S; ,  a ' ; ] Nn f ] l ;; \ , 
n ] K 6 f ] :k fO/ f ] l;; \ ,  l; l :6;sf ] { l;; \ , 
xfO8fl68f]l;;\, 6fS] ;f]KnfHdf]l;;\, j8{ ˆn', 
6 \o 'a/So "nf ] l;; cflb hg:jf:Yosf 
b[li6sf]0faf6 Hofb} dxTjk"0f{ /f]ux¿ x'g\ . 

· kz'kG5Ldf k|of]u ePsf cf}iflwx¿sf] cjoj 
b"w, df;' / c08fdf dflg;sf nflu pkef]u 
ug{ ;lsg] ;Ldf leq /xg] u/L k|of]udf 
Nofpg' k5{ . o;sf nflu of]Uotf k|fKt kz' 
lrlsT;ssf] k|]:s[K;g jf lghsf] lgb]{zg 
adf]lhd k|of]u ug{' k5{ . 

· /f]usf] nIf0f atfO{ e]6]l/g/L cf}iflw 
k;naf6 l;w} cf}iflw nu]/ k|of]u ug]{ 
afgLnfO{ lg?T;flxt ug{ ;lsPg eg] dfgj 
cf } i f lwx¿sf ]  clgolGqt k |of ]uaf6 
PlG6afof]l6S; /]lh:6]G;, b"w, df;' / c08fdf 
cf}iflwsf] cjoj /xg uO{ dfgj :jf:Yo g} 
hfl] vddf kg { ;Sg ] kj| n ;e+ fjgf /xs] f ] xG' 5 . 

· kz'kG5Ldf k|of]u ul/g] cf}iflwx¿sf] ;d'lrt 
k|of]uaf6 dfly pnn]lvt ;d:ofx¿sf] 
lg/fs/0f ug{ ;lsG5 .  

PlG6dfOqmf]ljPn /]l;:6]G; M
· kz'kG5Ldf hLjf0f'sf sf/0f ljleGg /f]ux¿ 

nfUb5g\. tL /f]ux¿sf] PlG6afof]l6S;sf] 
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k|of]u u/L pkrf/ ul/G5 . PlG6afof]l6S; 
cf}iflwx¿sf] lglZrt 8f]h b/ / dfqf x'G5 . 
hLjf0f'nfO{ gi6 j[l4 x'g glbO{ lgis[o 
t'Nofpg :k]l;lkms PlG6afof]l6S;sf] 
tf]lsP adf]lhdsf] 8f]h b/ / dfqfdf k|of]u 
ug{'  k5{ . To;f] ul/Pg eg] cf}iflwn] sfd 
gug]{ cj:yf ;[hgf x'g;S5 . o;}nfO{ 
PlG6dfOqmf]ljPn /]lh:6]G; elgG5 . /f]usf] 
sf/s hLjf0f' klxrfgsf nflu 8«u 
;]lG;l6le6L 6]:6 ug{' k5{ . o;af6 s'g 
PlG6afof]l6S; klxrfg ul/Psf] hLjf0f'sf 
nflu pko'Qm x'G5 eGg] yfxf nfUb5 . ;f]xL 
adf]lhdsf] PlG6afof]l6S; k|of]u u/L 
pkrf/ u/]df /f]u lgsf] kfg{ ;lsG5 . 

· hlt klg kz'kG5Lx¿df k|of]u ul/g] 
Pl6dfOqmf]ljPn cf}iflwx¿ 5g\ olb 
lglb{i6 dfqf gldnfO{ k|of]u u/]sf] 
cj:yfdf klg /]lh:6]G; ljsf; x'g;S5 . 
cfGtl/s k/hLjL lj?4 k|of]u ul/g] 
cf}iflwx¿, k|f6f]hf]cf, /Qm k/hLjL lj?4 
k|of]u ul/g] cf}iflwx¿ nufot ljleGg 
cf}iflwx¿sf] poo'Qm k|of]u gePsf] v08df 
/ ] lh:6 ]G; k }bf x 'g;S5 . o;nfO { 
PlG6dfOqmf]ljPn /]lh:6]G; elgG5 . 

· ljZj :jf:Yo ;+u7g -WHO_ ljZj kz' 
:jf:Yo ;+u7g -OIE_ vfB tyf s[lif ;+u7g 
-FAO_ nufot ljleGg cGt//fli6«o 
;+3;+:yfx¿ Ps cfk;df of] ;d:of lj?4 
Ps h'6 eO{ ;xsfo{ u/L /x]sf 5g\ . 

· kz'kG5Ldf ePsf ] PlG6dfOqmf ] ljPn 
/]lh:6]G; kz'kG5LhGo vfB kbfy{x¿ 
dfkm{t dflg;df klg :yfgGt/0f x'g ;Sg] 
ePsfn] dfgj :jf:Yo / kz' :jf:Yo 
OG6/km];sf ljleGg hLjf0f'x¿sf] cWoog 
eO{ /x]sf] 5 . kz'kG5Ldf ;+qmd0f ePsf] 
a]nf k|of]u ePsf ljleGg cf}iflwx¿af6 
;[hgf ePsf sltko /]lh:6]G; hLjf0f'x¿ 
b"w, df;' tyf c08f dfkm{t dfgj z/L/df 
;d]t k|j]z u/L ;d:of k}bf ug{;S5g\ . 
;fNdf]g]Nnf, dfOsf]JofS6]l/od, lelj|of], 
O{G6]/f]JofS6/, O=sf]nfO{ cflbsf ;+qmd0fx¿ 
HjnGt pbfx/0fx¿ x'g\ . 

8«u ;]lG;l6le6L 6]:6 M
· k|of]uzfnf k/LIf0f u/L ;+qmd0f ePsf] 

hLj f0 f '  k lxrfg u/ ]  kZrft s 'g 
PlG6afof]l6S;n] k|dfjsf/L ¿kdf sfd ub{5 
egL 5gf}6 ug]{ ljlwnfO{ 8«u ;]lG;l6le6L 
6]:6 elgG5 . o; k|ljlwnfO{ PlG6afof]l6S; 
;]lG;l6le6L 6]:6 klg elgG5 . 

· k|of]uzfnfdf sNr/ u/L klxrfg ePsf] 
hLjf0f'sf] sf]nf]gLx¿af6 :6]/fOn :s'ksf] 
;xfotfaf6 sNr/ gd"gf lnO{ gd{n 
;nfO{{gdf ldnfOG5 . To; kl5 Pp6f 
:6]/fO{n s6g :jfsf] dfWodaf6 tof/ ePsf] 
d]l8ofsf] ;txdf xNsf n]kg ul/G5 . 
tTkZrft k/lIf0f ug{ ' kg] { ljleGg 
PlG6afof]l6S;x¿sf] ;;fgf 6\ofJn]6 jf 
l8:sx¿ ljleGg :yfgdf /fVg] ul/G5. 
o;nfO{ #& l8u|L ;]lN;o; tfkqmddf @$ 
306fOGSo'j]zg ul/G5. csf]{ lbg ;]lG;l6le6L 
sf] glthf kl/If0f ul/G5 . 

PlG6afof]l6S; /]l;8\o"h M
· kz'kG5Lx¿df k|of]u ul/Psf ljleGg 

k|sf/sf cf}iflwx¿sf] s]xL dfqf kz'kG5LhGo 
vfB kbfy{x¿ b"w, df;' / c08fdf klg 
cjz]if-Residues_ sf ¿kdf lgisfzg 
x'g;S5 . o;}nfO{ PlG6afof]l6S; /]l;8\o"h 
elgG5 . 

· PlG6afof]l6:S; /]l;8\o"h b"w, df;' / c08f 
dfkm{t z/L/df k|j]z x'g' dfgj :jf:Yosf 
nflu xflgsf/s x'g;S5 . 

· kz'kG5Lx¿df k|of]u ul/g] PlG6afof]l6S; 
cf}iflwx¿sf] k|of]u ubf{ pko'Qm cf}iflwsf] 
5gf}6 u/L lglb{i6 8f]h b/ / dfqfnfO{ Wofgdf 
/fvL k|of]u ug{' k5{ . 

· x/ ]s PlG6dfOqmf ] ljon cf } if lwx¿sf ] 
kz'kG5Ldf k|of]u eP kZrft slt lbg;Dd 
b"w, df; ' / c08f ;j] g ug { pkoQ' m xbF ' g}  eGg ] s/' f 
lgwf/{ 0f ul/Psf ] xG' 5 . o;nfO { ko| fu]  ug{ /f]s 
nufPsf] cjlw cyf{t -Withholding Period_ 
elgG5 . cf}iflwx¿sf] z/L/df pkef]u x'g] / 
lgisfzg x'g] k|s[ltsf cfwf/df of] cjlw 
Go"gtd & lbg b]lv @! lbg;Dd x'g] ub{5 . 
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PlG6dfOqmf]ljPn /]lh:6]G; Go"gLs/0fsf 
pkfox¿
 ljZj :jf:Yo ;+u7gn] ;+;f/ e/ 
PG6dfOqmf]ljPn /]lh:6]G; Go"gLs/0fsf nflu 
b]xfo adf]lhdsf] k|d'v kfrF  p2]Zox¿ ;lxt 
Unf]jn PS;g Knfgsf] cjwf/0f sfof{Gjog ug]{ 
u/fpg] gLlt lnPsf] 5 . 
· k|efjsf/L ;+rf/, lzIff tyf tflndsf] 

dfWodaf6 AMR sf ljifodf hgr]tgf 
clej[l4 ug]{ . 

· ;j]{If0f / cg';Gwfgsf dfWodaf6 1fg / 
glthf cfwf/nfO{ ;an agfpg] . 

· k|efjsf/L ;/;kmfO, :jf:Yo tyf ;+qmd0f 
/f]syfdsf dfWodaf6 k|sf]k Go"gLs/0f ug]{ . 

· dfgj tyf kz' :jf:Yodf PlG6dfOqmf]ljon 
cf}iflwx¿sf] plrt k|of]u ug{] . 

· cfly{s nfe ;lxtsf] cf}iflwsf] nfutdf bLuf] 
ljsf; tyf gofF gofF cf}iflw, lgbfg ;fdu|L, 
EoflS;g tyf cGo vf]h sfo{x¿ ug]{ . 

 x/]s ;b:o /fi6x¿n] AMR ;DaGwL 
/fli6«o sfo{of]hgf tof/ kf/L sfof{Gjogdf 
Nofpg] l;nl;nfdf g]kfndf klg dfgj / 
kz':jf:Yo ;DalGwt ;/sf/L lgsfox¿ :jf:Yo 
dGqfno / s[lif tyf kz'kG5L dGqfnon] ;+o'Qm 
¿kdf /0fgLlt / sfo{of]hgf tof/ u/L g]kfn 
;/sf/sf] :jLs[lt kZrft nfu " ug]{ k|s[of cl3 
al9;s]sf] cj:yf 5 . 

PlG6afof]l6S; /]l;8\o"h Go"gLs/0fsf 
pkfox¿
· PlG6afof]l6S; cf}iflwx¿sf] ;d'lrt k|of]u . 

· s'g} klg PlG6afof]l6S; cf}iflwsf] k|of]u ubf{ 
clgjfo{ ¿kdf cflwsf/Ls kz' lrlsT;ssf] 
k|]:s[K;gnfO{ cfwf/ agfpg] . 

· PlG6afof]l6S; cf}iflwsf] plrt dfqf / k|of]u 
cjlwnfO{ laz]if Wofg lbg] .

· lglb{i6 8f]h b/ / dfqf eGbf sd jf a9L 
cf}iflwsf] k|of]u gug]{ . 

· cf}iflw k|of]u kZrftsf] afg]{ cjlwnfO{ 
clgjfo{ ¿kdf kfngf ug]{ .

cf}iflw k|of]u ubf{ Wofg lbg' kg]{ s'/fx¿ M
· x/]s cf}iflwsf] lglb{i7 8f]h b/ cg';f/sf] 

dfqf Plsg u/L k|of]udf Nofpg] . 36L of 
a9L ug{' x'Fb}g . 

· PlG6afof]l6S;sf] k|of]u ug{' cl3 ;+ej 
eP;Dd 8«u ;]lG;l6le6L  6]i6 u/L 
k|dfjsf/L cf}iflwsf] 5gf}6 ug{' k5{ . 

· cf}iflwsf] cjoj b"w jf df;'df klg 
lgisfzg x'g ;Sg] ePsfn] k|of]u kZrft 
;]jg ug{ gx'g] cjlwsf] s[ifsnfO{ /fd|f];Fu 
hfgsf/L u/fO{ lbg' k5{ . 

· cf}iflwsf] ?6 ckm P8ldlg:6«]zgnfO{ Wofgdf 
/fvL cf}iflw k|of]u ug{'k5{ . 

· ;s];Dd cf}iflwsf] sd k|of]uaf6 /f]usf] 
lg/fs/0f ug]{ k|oTg ug{' a]z x'G5 . 

· k|d'v / ;xfos cf}iflwx¿sf] 5gf}6 ubf{ 
/f]usf] k|s[lt cg';f/ cTofjZos cf}iflw 
dfq k|of]udf Nofpg' k5{ . 

 ldlt u'h|]sf], n]an :k:6 gePsf] jf 
c:jfefljs ;+/rgf ePsf] cf}iflw k|of]udf 
Nofpg' x'Fb}g . 
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/fdgf/fo0f ;fx
kz' lrlsT;s -clws[t:t/ cf7f}+_

kz'kG5L tyf dT:o ljsf; lgb]{zgfno
k|b]z g+= !, lj/f6gu/ .

!= kl/efiffM
 zflAbs cy{df s'g}} b]jL b]ptfsf] gfddf 
jf b]jL b]ptfsf] gfd a]u/ s'g} JolQm, a:t' jf 
;d'xsf] lglxt p4]Zo k'lt{sf] nfuL s;}n] cfkmgf] 
Hofg, hLjg ck{0f ug'{nfO{ aln eGg' plrt x'G5 / 
of] zAbn] c?sf] nfuL geO{ cfkmg} lxtsf] nfuL 
cfkmgf b'u'{gx? tyf lasf/x? ck{0f ug'{ jf c?sf] 
:jfy{sf] nfuL cfkmgf] xfgL gf]S;fgL x'g] u/L jf 
gx'g] u/L cfkmgf] u'0f ck{0f ug'{ nfO{ aln eGg' 
plrt xf]nf h:tf] dnfO{ nfUb5 . 
 o;/L ck{0f ul/g] Hofg, hLjg tyf u'0f 
s;}sf] aGwgdf kl/ 8/, qf;sf] sf/0f ul/G5 jf 
cfkmgf] ;j{:jLs[lt tyf :j]R5fn], :j]R5fn] ck{0f 
ul/g] Hofg, hLjg, u'0f, bf]if nfO{ alnbfg  
elgG5 . ;xL alnbfgaf6 g} s'g} JolQm, a:t' jf 
;d'xsf] lglxt :jfy{ k'/f x'G5 / o;af6 hut 
sNof0f klg x'g ;Sb5 .
 alnbfgdf alnbfg dfu ug]{ JolQm÷ 
a:t'÷ ;d'x÷ cb[Zo zlQmaf6 lbOg] alnbfg 
:jLsf/ u/]sf] klg  x'g' kb{{5 . clg dfq Tof] 
alnbfgn] ;fy{s cy{ Nofp+5 .
@= alnsf] a}1flgs tyf cWoflTds kIf 
s= a}1flgs kIf
 aln zAbsf] kl/efiff cg';f/ ;+:ff/df 
hLjsf] ;[li6 eP b]lv g} of] k|s[of lg/Gt/ 
rln/x]sf] 5 . hLj -k|f0fL ± ag:klt _ sf] k~r 
tTjx? -hn, t]h, afo", k[YjL, cfsfz_ sf] Ps 
;fy ;+o"Qm ;lqmotf af6 hGd x'G5 eGg] cfw'lgs 
la1fgn] klg k|dfl0ft ul/ ;s]sf] 5 . t/ tL k~r 
tTjx?sf] tfnd]n ldnfO{ Ps;fy ;+o"Qm ?kdf 
;lqmo u/fpg' xfd|f] azsf] s'/f xf]Og, o;}n] 
hLjnfO{ O{Zj/Lo ;[li6 jf /rgf elgPsf] xf] . 
O{Zj/Lo ;[li6df hGd / d/0fdf cfkmgf] clwsf/ 
x'F+b}g / x/]s hLj Ps–csf{sf] k'/ssf] ?kdf ;[li6 
ePsf] x'G5 . o; cy{df h;sf] lglDt ;[li6 jf 
hGd ePsf] x'G5 p;}sf] clwg:y jf z/0ffut eO{ 
d[To" a/0f ug'{ g} ;lx cy{df alnbfg xf] h:tf] 
dnfO{ nfUb5 .
 OZj/Lo ;+/rgfdf ;[ li6 ePsf ] 
hLjx?sf] cGt/;DaGw / cGt/4Gb, ag:kltx? 

kz' aln, dfgj tyf kz' sNof0f 

leqsf] cGt/ ;DaGw / cGt/åGå, hGt' hgfj/x? 
larsf] cGt/ ;DaGw / cGt/åGå x?nfO{ k'li6 ug{ 
a}1flgs vfB rqmn] ;a} hLjhGt'nfO{ k|fylds 
lzsf/ / lzsf/L -k|] / lk|8]6/_, låtLo lzsf/ / 
lzsf/L, t[lto lzsf/ / lzsf/L, laR5]bs lzsf/ 
/ lzsf/Lsf] ?kdf af8]sf] 5 . zfsfxf/L 
-Herbivorous_,df +;fxf/L -Carnivorous_, 
;j{eIfL -Omnivorous_ tyf lj36gstf{ 
(Decomposers) cfbLdf af+l8Psf] 5 . of] 
k|fs[lts ?kdf cfkm} lg/Gt/ rln/xg] h+unL jf 
aln rqm xf] . o;}sf/0f h+unL o"u b]lv g} of] 
alnsf] s'/f rln/x]sf] 5 t/ o;nfO{ alnbfgsf] 
?kdf lng ;lsb}g h:tf] d]/f] 7DofO{ 5 .
 o;afx]s :jtGq elgPsf dfgjåf/f 
>[lht /rgf leqsf] 8f]d]l:6s]6]8 rqm leqsf] 
klg aln 5 . o; rqmleq dfgjn] cfkmgf] 
:jfy{k"lt{sf] nflu h+unLaf6 3/kfn'jfsf] 
agwgdf kfl/Psf lgl/x kz'k+IfLsf] km]/L klg 
cfkmgf] ;jfy{sf] vflt/ b]jL b]ptfsf] yfgdf uO{ 
lbOg] alnnfO{ kz'aln elgG5 , h'g clxn] ;a}sf] 
cf+vfdf 5 . t/ dfgj cfkm} alnsf] a:t' xf] eGg] 
s'/f sd}nfO{ yfxf xf]nf .
 dfly elgP em}+ dfgj cfkm} klg :jtGq 
5}g . lsgeg] p;sf] klg hGd / d/0f cfkmgf] 
xftdf 5}g . csf]{ s'/f dfgjleq} dfgjn] agfPsf] 
;+/rgfnfO{ ;+rfngfy{ lhDd]jf/ !–@ hgf 
JolQmsf] lglxt :jfy{sf] nfuL agfPsf] of]hgf 
cg';f/ g} dfgjsf] ;Dk"0f{ ultljlwx? rn]sf] 5 . 
;f]xL of]hgf cg';f/ g} dfgjsf] af; :yfg, 

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ !%



cfxf/, :jf:Yo, tyf cGo cfjZoQmfx? k'/f x'g] 
lx;fjn] g} ahf/ Joa:yfkg ePsf]n] dfgj s;/L 
:jtGq xf] eGg ;lsG5 < o;/L dfgj dfgjs} 
clwg:y eP/ dfgjs} alnsf] a:t' ePg / <

v= cWoflTds kIf
 k|flrgsfndf b]jtfsf] ;Dk"0f{ clwsf/ 
vf];L hutdf PsIfq clwsf/ hdfPsf c;'/;+u 
clwsf/ lkmtf{sf] nfuL b]ptfx?sf] t]haf6 
lg:s]sf k'Ghx? Pslqt eO{ k|s6 ePsL chGdf, 
lgTo :j?kf eujtL hubDaf laleGg :j?k tyf 
laleGg gfdaf6 c;'/x?;+u o"4 u/L / s]xL 
c;'/x?sf] /ut e'+Odf v:g} glbO{ kfg u/]/ dfq 
c;'/sf] d[To" ;Dej ePsf] / o;/L c;'/x?nfO{ 
k/f:t u/L b]jtfx?sf] /fHo / clwsf/ lkmtf{ 
u/fO{ hutsf] sNof0f u/fPsL ;'vb cj;/df 
b]jtfx?4f/f b]jLsf] :t'tLufg eof] / b]jtfx?sf] 
:t'tL ufgkl5 k|zGg eO{ hublDas]af6 
b]jtfx?nfO{ a/ dfUg] cf1ffx'+bf ha ha of] 
k[YjLdf c;'/L zlQmsf] k|fb'ef{j x'G5 ta ta xh'/ 
lgTo :j?kdf cfO{ c;'/af6 xfd|f] /Iff u/L 
hutsf] sNof0f ul/of]; egL dfudf tyf:t' eGb} 
cGt/Wofg eOg . h'g h'g :j?k / gfdaf6 
c;'/x?;+u o'4 u/L ToxL ToxL :j?k / gfdn] 
hutsf] laleGg :yfgx?df ToxL ToxL gfdsf 
zlQmkL7x? :yflkt eP .
  tt kZrft hut sNof0fsf] gfddf 3/ 
kl/jf/ tyf ;dfhdf afwfsf] ?kdf b]lvg] c;'/L 
k|a[ltnfO{ ltg} hubDafsf] z/0fdf ;'lDkP 
Joaxfl/s sNof0f x'G5, dgdf zflGt / lge{otf 
cfO{ gof hf]z / hf+u/df a[lw x'G5 eGg] 
dfGotfaf6 aln k|yfsf] z'?jft ePsf] kfOG5 . 
x'g t o;sf] cfzo cg';f/ lgl/x kz'sf] aln g} 
lbg eg]sf] 5}g , JolQmdf a]nf a]nf plAhg] c;'/L 
k|a[lt, cz'4 /Qm, laleGg bf]ifx?nfO{ b]jL 
hublDasf ;dIf ;Rrf dgn] ;dk{0f ug]{ xf], 
;fwgf u/L dg z'l4 ug]{ xf] . Tolx g} ;lx ?kdf 
alnbfg xf] . oL s'/fx?nfO{ Joaxf/df ptfg{ 
;a}af6 ;Dej gePsf]n] ;lhnf]sf] nfuL b]jLnfO{ 
c;'/sf] /ut g} rflxG5 eg]/ lgl/x kz'kG5Lx? 
h:t} /f+ufnfO{ dlxiff;'/sf] ?kdf, af]sf tyf 
laleGg kz'kG5Lx?nfO{ laleGg c;'/x?sf] ?kdf 
aln lbO{ /ut r9fpg] rng x'g uPsf] xf] h:tf] 
dnfO{ nfU5 .

#= alnsf] dxTj tyf ;fsf/fTds kIf
s= kfof{a/0fLo ;+t'ngsf] ?kdf
 sldnfn] cfkmgf] k|hgg Ifdtf cg';f/ 
pTkfbg u/]sf] jf nfdv'6]n] cfkmgf] Ifdtf 
cg';f/ pTkfbg u/]sf] ;a} ;Gtfg ;s'zn af+rL 
lbof] eGg] dfq} ! aif{kl5 of] k[YjL sldnf jf 
nfdv'6]do x'g]5 . s+xL v'6f /fVg] 7fp+ x'g] 5}g . 
t/ To:tf] x'+b}g lsgeg] alnsf] a}1flgs kIfdf 
bzf{OP cg';f/ h+unL rqmdf ;a} hLjhGt'x? 
cfkmgf] ;+t'ng laleGg cGt/4Gbx/af6 cfkm} 
ldnfp+5 .
 t/ 8f]d]l:6s]6]8 rqmdf cfkmgf ] 
;+VofTds ;+t'ng ldnfg ug{ alnsf] klg dxTj 
5 . pbfx/0f dfG5]sf] ;+Vofaf6 lng ;lsG5 . 
dfG5]sf] k|hgg Ifdtf lgoGq0f ug{ olt w]/} 
pkfox? canDag x'+bfx'+b} klg hg;+Vofsf] lta| 
;+VofTds a[lwn] Unf]jn jfld{+u, SnfOd]6 r]Gh 
h:tf c;/ b]vfO{ ;s]sf] 5 . t;y{ of] k[YjL ;a}sf] 
;x–l:tTj tyf ;femf 3/ agfpg hftLo 
hg;+Vof lgoGq0f ug{ h?/L 5 . h;dWo] 
kz'alnn] klg  cfkmgf] :yfg /fV5 .

v= k|;fbsf] ?kdf df;' vfg] cj;/ M
 kz'alnsf] ?kdf aw ul/g] kz'kG5Lx? 
d'Vo ?kn] df;'sf] nfuL g} kflnPsf 3/kfn'jf 
hgfj/x? x'G5g . o;nfO{ alnsf] ?kdf aw 
gu/]klg cGttf]uTjf aw u/L df;'sf] nfuL g} 
pkof]u x'g] xf] t/ alnsf] ?kdf aw gu/L df;'sf] 
?kdf aw u/L pkof]u ul/bf To;df ;a}sf] kx'+r 
geO{ s]xL x'g] vfg] Ifdtfjfg dflg;x? dfq Tof] 
df;' pkef]u ug{ kfpF5 . alnsf] ?kdf aw ul/g] 
kz'sf] df;' laqmL gu/L b]jLsf] k|;fbsf] ?kdf w]/} 
eGbf w]/} dflg;nfO{ lat/0f ul/g] dfGotf /xL 
cfPsf] 5 . xfd|f] ufpF7fpFsf] clwsf+z ;fsfxf/L 
dflg;x? h;nfO{ lsg]/ vfg] Ifdtf 5}g To;n] 
clxn] klg df;' vfg o:tf cj;/x?nfO{ k|ltIff 
ul/ a;]sf x'G5g To:tfx?sf] nfuL kz'aln df;' 
vfg] Pp6f cj;/sf] ?kdf dxTj /fVb5 .

u= hgcf:yf / wfld{s dxTj
 kz'aln lbObf 3/ kl/jf/ tyf ;dfhaf6 
c;'/L zlQmsf] gfz eO{ 3/ kl/jf/ tyf ;dfhdf 
;'v,zflGt tyf sNof0f x'G5 / b]jLnfO{ alnsf] 
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?kdf kz'kG5L ;dk{0f ubf{ To:tf kz'kG5L 
;bfsf] nfuL kz' of]gLaf6 d'QmeO{ k6s k6ssf] 
hGd d/0fsf] rqmaf6 d'lQm kfp+5 t/ cGoa]nf 
a4 x'g] kz'kG5Ln] To:tf] d'lQm kfp+b}g, o;af6 
kz' hutsf] sNof0f x'G5 eGg] hg cf:yf / 
wfld{s dxTj 5 .

3= /f]huf/L / cfocfh{gsf] cj;/sf] ?kdfM
 aif{sf] c? ;doeGbf bz}+df kz' alnsf] 
nfuL kz'kG5Lx?sf] v/Lb lalqm cTolws 
x'g]u/]sf] 5 . v;L kfNg nfdf] ;do kfNg'kg]{ / 
af]fsfsf] t'ngfdf sd d'No cfpg] ePsf]n] 
bz}+nfO{ nIo u/L af]sfx? pTkfbg ug{ / ;lhn} 
al9 d'Nodf laqm ug{ ls;fgx?sf] nfuL /f]huf/L 
tyf cfo cfh{gsf] /fd|f] cj;/ xf] . sltko 
Jofkf/Lx? bz}+df v;Laf]sf pknAw u/fpg 
Jofkf/df ;+nUg eO{ /f]huf/L klg kfPsf 5g . 
t;y{ kz'alnnfO{ /f]huf/L tyf cfo cfh{gsf] 
cj;/sf] ?kdf klg lnOG5 .

$= alnsf] gsf/fTds kIf
s= df;'df laiffQmtf cfpg ;Sg] M
 kz'kG5L klg Ps r]tgzL k|f0fL x'g . 
kz'alnsf] a]nf xhf/f}+ kz'kG5LnfO{ nfd nufP/ 
Pskl5 csf]{nfO{ a4 ub}{ u/]sf] b[Zo nfddf cl3 
/x]sf kz'kG5Lx? b]V5g / ca dnfO{ klg o:t} 
ug]{ xf]nf eGg] Ps lsl;dsf] dfgl;s 8/ 
kz'kG5Ldf pTkGg x'G5 h;n] ubf{ /f}+ 7f8f x'g] / 
8/n] Ps lsl;dsf] xfdf]{g pTkGg x'G5 h'g 
zl//e/L lazfQm pTkGg u5{ kmn:j?k df;' 
lazfQm x'g hfG5 eGg] a}1flgs cWoogx?n] 
b]vfPsf 5g . t;y{ cfw'lgs awzfnfx?df aw 
ul/g] kz'x?nfO{ df/ xfGg] :yn b]vfp+b}g, 
kz'kG5Ln] yfxf gkfpg] u/L PSsf;L nu]/ df/ 
xflgG5 .

v=;dfhdf xTof lx+;fsf] a9fjf x'g ;Sg] M
 x'g t kz'kG5Lx? df;' vfg] 3/kfn'jf 
hgfj/ x'g, o;sf] sf6df/ rln g} /x]sf] 5 . t/ 
bz}+ h:tf d'Vo d'Vo kz'alnx?sf] cj;/df Ps} 
k6s Ps} :yfgdf ;fj{hlgs ?kdf ;a}sf] ;fd' 
;}+of}+, xhf/f}+ kz'kG5Lx?nfO{ aw u/]sf] b]Vbf, 
/utsf] vf]nf g} au]sf] b]Vbf w]/}sf] dg ?G5, o;f] 

ug'{ plrt xf]Og eG5 eGg] sltkodf gs/fTds 
efj klg pTkGg u/fp+5 / ;dfhdf ;fdfGo em}+ 
emu8fdf klg alnsf] pkdf lbOb} o;/L g} sf65' 
eGg] efjsf] a9fjf klg x'g ;Sg] / ePsf 
pbfx/0fx? klg 5g .

%=aln k|s[ofsf] cWofTd / la1fg
 xfd|f] wfld{s dfGotf cg';f/ ;a} 
kz'kG5Lx?nfO{ alnsf] nfuL of]Uo dflgb}g . 
alnsf] nfuL of]Uo x'g] kz'kG5Lsf s]xL cfwf/x? 
5g . tL x'g efn] hftsf kz' dfq -s]xL ckjfb 
afx]s_, v;L gkfl/Psf, Psfa0f{sf], lg/f]uL x'g' 
kg]{, aln lbOg] !% lbg cl3 ;Dd s'g} 5'jf5't 
h:t} s's'/, la/fnf] cfbLn] g5f]Psf], z'4 3f+;kft, 
cGgkft afx]s cgfjZos a:t'x? gv'jfPsf] jf 
!% lbg cl3af6 s'g} cf}ifwLx?sf] k|of]u gePsf], 
k"0f{ rf]vf], tyf clGtd kl/Iffdf ;kmn eO{ 
:jLsf/f]QmL lbPsf] . :jLsf/]sf]nfO{ dfq 
alnbfgsf] ?kdf lnOG5 . :jLsf/ geP aln x'g] 
:ynaf6 klg lkmtf{ x'G5 . pk/f]Qm cfwf/x? 
alnsf] wfld{s dfGotfx? x'g .
 alnsf] nfuL efn] hftsf] kz'nfO{ dfq 
k|fyldQmf lbg' eg]sf] kf]yL eg]sf] k|s[lt, hggL, 
pTkfbgsf] cfwf/ xf] t;y{ alnn] klg 
pTkfbgnfO{ hf]8 lbPsf] b]lvG5, To:t} v;L 
gkfl/Psf] a:t'sf] rog ug'{ eg]sf] k|fs[lts ?kn] 
Tof] hftsf] ;Dk"0f{ u'0f v;L gkf/]sf] a:t'n] dfq 
af]S5 . v;L kf/]kl5 To;df s[lqdtfsf] al9 
lasf; x'g] ePsf]n] z'4 k|fs[lts a:t' g} ;]jg ug'{ 
k5{ eGg] ;+b]z lbG5, Psa0f{ eg]sf] clws eGbf 
clws To;sf] hftLo u'0f To;df ePsf], lg/f]u 
x'g' kg]{ eg]sf] :j:Yo / lg/f]u a:t'sf] ;]jg dfq 
:jf:Yosf] nfuL lxts/ x'G5 . !% lbg;Ddsf] 
5'jf5't afg'{ eg]sf] Sjf/]G6fOg ug'{ cyjf /]ljh 
h:tf cGo aflx/L s'g} /f]ux?sf] jf /]l;8o"\ 
c;/x? gePsf], clGtd kl/Iffdf kf; x'g' eg]sf] 
pk/f]Qm dfkb08x? x'+bfx'+b} klg cIftf, km'n, 
kfgLx? 6fpsf]df /fvL kl/If0f ubf{ d'G6f] 
xNnfpg', eg]sf] lg/f]uLsf] klxrfg xf] h;nfO{ 
PlG6df6{d klg elGG5 . / o;/L d'G6f] xNnfP/ 
:jLsf/f]QmL lbg' eg]sf] wfld{s cy{df Tof] kz'df 
cfTdaf]w eO{ hGd d/0fsf] rqmaf6 d'QmL kfpg 
alnnfO { :jLsf/s] f ] h;nfO { vf; alnbfg elgG5 .
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 aln kZrft /ut hlt b]jLnfO{ ck{0f ug'{ 
eg]sf] /ut lgyf/]s} df;' pkef]usf] nfuL of]Uo 
x'G5 . ttkZrft aln lbPsf] kz' 3/df NofO{ 
/fd|/L ;/;kmf u/L sf6df/ u/]/ Toxf+ klg df;'sf] 
hf+r ul/G5 . leqsf] /f]u u|:t c+usf] df;' 
x6fO{G5 / /fd|f] df;'x?dfq pkef]usf] nfuL 
5'6ofOG5 h;nfO{ kf]i6df6{d eG5f}+ . o;/L tof/ 
ul/Psf] /fd|f] df;' k|;fbsf] ?kdf clwsflws 
JolQmnfO{ af+8g], ToxL lbgleq vfO{ ;Sg], vfg 
g;s] vfN8f] vgL uf8g] .
 t;y{ alnsf] pk/f]Qm k|s[of tyf 
rngx? cfw'lgs la1fgn] sNkgf u/]sf] 
awzfnfsf] P]g lgod tyf vfB :jR5tf eGbf 
sd b]lvb}g .

^=lgisif{ tyf ;'emfj
 pk/f]Qm s'/fx?sf] laZn]if0faf6 xfdL 
;xh} s] lgisif{df k'U5f}+ eGg] aln eg]sf] ;+;f/df 
hLj hutnfO{ rnfO{dfg u/fO{ /xg k|fs[lts 
?kn] rNg] Ps k|s[of xf] h'g lg/Gt/ rln/x]sf] 5 
eGg] olx k|fs[lts k|s[ofnfO{ lg/Gt/tf lbg hg 
cf:yf tyf wfld{s la:jf;;+u hf]l8Psf] 
8f]d]l:6s]6]8 rqm leqsf] dfgj4f/f agfOPsf] 
k|yf g} kz'aln xf] . of] k|yf hgcf:yf / wfld{s 
la:jf; 5pGh]n rln/xg] lgisif{ 5 .
 of] k|s[of rln/xg] g} lgisif{ cfPkl5 o; 
k|yfdf wfld{s dfGotf cg';f/ laBdfg 
tf}/tl/sfx? Psbd} a}1flgs eP klg kz'a:t'df 
df/xfGg] 8/ qf;sf] sf/0f pTkGg x'g] 
laiffQmtfnfO{ Go"lgs/0f ug{ df/xfGg] :yn 

kz'a:t'n] gb]Vg] u/L Ps Ps u/L dfq 
pQm:yndf nuL df/ xfGg] Joa:yfkg x'+bf / 
ePsf dfGotf tyf :6 ]kx?nfO { x 'ax ' 
sfof{Gjogdf ptf/] cema9L ;do;fk]If / 
la1fgd'vL x'GYof] . 
 o;}u/L aln eg]sf] lgl/x kz'nfO{ dfq 
aln lbg' xf]Og, JolQmleq /x]sf c;'/L k|j[ltsf 
OR5f, cfsfªIff, bf]if, u'0f tyf cz'4 /Qm ;Rrf 
x[bon] b]jLnfO{ ;dk{0f ug'{ klg aln xf] . ;fjl0f{s 
dgjGt/sf] syfdf /fhf tyf a}Zo ;'/y Clifaf6 
hfgsf/L lnO{ tk:ofdf a:bf s}+of}+rf]6L cfkmg} 
/Qm b]jLnfO{ ;dk{0f ubf{ b]jL v'zLeO{ a/bfg 
lbPsf pbfx/0fx? klg 5g . t;y{ Tof] 
cfTdz'4Lsf af6fx? cjnDag ubf{ kz'alndf 
Go"lgs/0f x'Gyof] ls <
 csf]{ s'/f alnsf] nfuL cfkmgf ayfgdf 
jf kl/jf/df /x]sf] kz'x?nfO{ 5'6ofO{ nlubf ;f] 
kz'n] cfkmgf ;fyLefO{ tyf kl/jf/;+u u/]sf] 
afrf / ;f] kz'sf] kl/jf/hg h;n] cfkmgf] 
5ftLdf ddtf?kL 9'+uf/fvL cfkmgf ;+tfgnfO{ 
kz'dflns tyf cfkmgf] kl/jf/sf] sNof0fsf] nflu 
cfkmgf 5f]/fnfO{ alnsf] nfuL k7fpg tof/ePsf] 
x'G5 To:tf] kz'sf] kl/jf/hgsf] lxt / sNof0fsf] 
laifodf xfdL ;f]Rg} kg]{ x'G5 . kz'sf] lge{otf 
k"j{s af+Rg], a:g], vfg] tyf cGo cfjZoQmf k'/f 
u/of}+ eGg] dfq kz' alnsf] ;fy{stf / 
kz'kfnssf] sNof0f x'G5 eGg] d]/f] 7x/ 5 . t;y{ 
cfh}af6 xfdL ;a} kz' sNof0fsf] nfuL h'6f}+ . 
o;}af6 kz' / dfgjsf] sNof0f x'G5 .
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  kz' cfxf/f Joj:yfkgsf] s'n nufgLdf 
^% b]lv &) k|ltzt eGbf a9L cxf/fdf vr{ x'G5 . 
s'n cfxf/fsf] Ps ltxfO{ bfgf -concentrate_ af6 
/ bO'  { ltxfO { 3f;F kftaf6 -Roughage_ lbOG5 . 
3fF;kft dWo] b'O{ ltxfO{ efu xl/of] 3fF;af6 / 
afsL Ps ltxfO{ efu ;'Vvf 3fF;af6 lbg' kb{5 . 
xl/of] 3fF; lbbf b'O{ ltxfO{ efu csf]z] -Non 

Legume_ 3fF;af6 / af+sL Ps ltxfO{ efu sf]z] 
- Legume_ 3fF;af6 lbg' kb{5 . 
 bfgf -Concentrate_ agfpbf cGg 
-Grain_ $)%, lkgf -Cake_ #%% / rf]s/ -Husk 

Bran_ @%% tof/ kfg{ ;lsG5 . 3fF;kftdf /];f 
!*% eGbf a9L / s'n kfrgzLn kbfy{ -Total 

Diges�ve Nutrients- TDN_ ̂ )% eGbf sd x'G5 . 
bfgfdf -Concentrate_ /];f !*% eGbf sd / s'n 
kfrgzLn kbfy{ -Total Diges�ve Nutrients- 

TDN_ ̂ )% eGbf a9L x'G5 .
  a9L kf]lifnf] / kfrgzLn xl/of] 3fF; 
pTkfbg / pkof]u M xl/of] 3fF;df ;a} lsl;dsf 
kf]ifs tTjx? le6fldg ldlg/n /x]sf] x'G5 . 
o;af6 kz'n] cfjZos kg]{ tTjx? u|x0f ub{5 . 
gn, k/fn, 9f]8, s'gf}/f], e';f cfbLdf kf]ifs tTj 
Psbd guGo dfqfdf /x]sf] x'G5 eg] xl/of] 
3fF;df kf]ifs tTj k|r'/dfqfdf /x]sf] x'G5 . h:t} M 
lxFpb] 3fF; – h}, jlif{d, e]h cflb 

!= h} 3f“; -Oat_ 
  h} 3fF; Ps k|sf/sf] hf} h:t} xf] . hf} 
cyjf ux'+ h:t} pd|G5 . h}sf] kft / 8fF7 g/d x'g] 
ePsf]n] kz'x?nfO{ xl/of] Vjfpg kf]lifnf] x'G5 . 
;fy} ;'sfP/ /fVg klg ;lsG5 . 
  v]tL of]Uo s'g} klg hldgdf h} 3fF; 
nufpg ;lsG5 . /fd|f] df6f] ePsf] u/f, v]tdf h} 
3fF;sf] pTkfbg /fd|f] x'G5 . t/fO{ / dWo kxf8df 
h} 3fF;nfO{ wfg sf6] k5L sflt{s d+l;/df 
nufOG5 . t/fO{ / dWo kxf8df h} 3fF;nfO{ l;rfO{ 
s'nf]sf] ;'ljwf ePsf] 7fpFdf o;sf] pTkfbg a9L 
lng ;lsG5 . t/ lxpF kg]{ 7fpFdf lxpFb ;lsP/ 
aiff{ z'? x'g] ;dodf nufpg' k5{ . 
  ux'FnfO{ h:t} u/]/ h} 3fF;nfO{ klg hldg 

lxp“b] 3f“;sf] dxTj

lxdf s'df/L uf}td 
kz' ljsf; clws[t -clws[t:t/ ;ftf}_
kz'kG5L tyf dT:o ljsf; lgb]{zgfno

k|b]z g+= !, lj/f6gu/

tof/ ug{' k5{ . h} 3fF;nfO{ hldgsf] lr:ofgsf] 
cj:yf x]/]/ k|To]s !% lbgdf l;rfO{ ug{' k5{ . 
;fy} k|To]s k6s sf6]kl5 klg kfgL nufpg' k5{ . 
kz'nfO{ xl/of] 3fF; Vjfpgsf] lgldQ Ps /f]kgLdf 
% s]=hL= -!% dfgf_ h} 3fF;sf] ljp 5g{' k5{ / 
ljpsf] nflu nufpg] xf] eg] ;fF9] ltg s]=hL= -!) 
dfgf_ 5g{' k5{ . c? kf]lifnf] 3fF; agfpg ;fgf] 
s]/fp cyjf e]r klg ;Fu} 5g{ ;lsG5 . ;fgf] 
s]/fp jf e]r @ s]=hL= -^ dfgf_ / # s]=hL= h} 3fF; 
-( dfgf_ Ps /f]kgLdf 5g{' k5{ . h} 3fF; nufPsf] 
b'O{ ldxgf kl5 b'O{ lkm6 cUnf] x'G5 / of] ;dodf 
xl/of] Vjfpgsf] lgldQ sf6\g' k5{ . h} 3fF;sf] 8fF7 
aGg' eGbf klxnf g} sf6\g' k5{ . km'nkm'nL ;s] kl5 
sf6\of] eg] bf];|f] k6\s sf6\g ldNb}g . /fd|f] l;rfO{ 
ePsf] 7fFpdf h} 3fF; $ k6\s ;Dd sf6\g ;lsG5 
/ 3fF; a9L pTkfbg ePdf x] agfP/ kl5sf] nfuL 
klg /fVg ;lsG5 . 

@= j/l;d -Berseem_
  of] hf8f]sf] ofddf t/ udL{ 7fFpdf x'g] 
clt g} kf]lifnf] sf];] 3fF; xf] . o;nfO{ x/]s 
lsl;dsf] j:t'efpn] ?lr k'j{s vfG5 . j/l;d 
r/fpg], sf6]/ tyf x] agfP/ Vjfpg ;lsG5 . 
   of] 3fF; tNnf] kxf8L efu / t/fO{df 
/fd|f];Fu nufpg ;lsG5 . o;n] lxpF tyf t'iff/f] 
;xg ;Sb}g . o;sf] v]tL bf]d6 df6f]df /fd|f] x'G5 
;fy} o;sf] nfuL l;+rfO{ tyf lgsf;sf] w]/} g} 
h?/t kb{5 . kfgL gk/]sf] v08df j/l;dnfO{ 
k|To]s !) lbgdf l;+rfO{ ug{' k5{ .  j / l ; d s f ] 

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ !(



nflu hUuf ux'Fsf] em} tof/ kfg{' k5{ . v]tdf 
emf/kft /xg lbg' x'Gg o;nfO{ c;f]h sflt{s lt/ 
5g{' k5{ . j/l;d klxnf] k6s 5l/g] 7fpFdf 
Ogfs'n]zg u/L 5g{' k5{ . ;fy} ! /f]kgLdf 5g{sf] 
nfuL ! s]= hL= %) u|fd hlt jLp rflxG5 . ! 
/f]kgL hUufsf] nflu !) 8f]sf] uf]j/ dn ! s] hL 
gfO6«f]hg, # s]= hL= km:km]6 rflxG5 .

Ogfs'n]zg ug]{ t/Lsf M
  hldg /fd|f];Fu tof/ ug]{ / j/l;dsf] 
jLpnfO{ rf/}lt/ Psgf;n] 5g]{ . jLp 5/]kl5 
xn'sf;Fu df6f] 5/]/ 5f]Kg] . v]tdf lr:ofg 
gePsf] v08df jLp 5/]kl5 Ps k6s kfgL 
nufpg], j/l;d /f]k]sf] @) lbg kl5 / x/]s s6fO{ 
kl5 kfgL nufpg' k5{ . 
  csf]{ t/Lsfn] klg jLp 5g{ ;lsG5 . 
o;/L 5bf{ v]tdf @ b]lv # OGr;Dd kfgL 
hdfpg] . jLpnfO{ Psgfzn] rf/}lt/ 5g]{ / 
lj:tf/} rnfO{ lbg] cgL kfgLnfO{ cfkm} ;'Sg lbg] .
  Psrf]6L j/l;d /f]k]kl5 % b]lv & 
k6s;Dd sf6\g ;lsG5 .j/l;d /f]k]sf] ^) lbg 
kl5 klxnf] k6s sf6\g ;lsG5 . To;kl5 x/]s # 
b]lv $ xKtf kl5 c? s6fO{x? ug{ ;lsG5 . k|To]s 
sl6ª kl5 l;+rfO{ ug{ h?/L 5 . 

#= HjfO{G6 e]r -Aeschynomene Americana 

Lee_
 o;nfO{ ;+o'Qm clw/fHo cd]l/sf tyf 
ci6«]lnofdf cd]l/sg HjfO{G6 e]r, >Ln+sfdf 
sf8f gePsf] dfodf];f -Thomless mimosa_, 
hdfO{sfdf jf;68{ ;]G;]l6e lj?jf -bastard 

sensi�ve plant_, n]l6g cd]l/sfdf k]uf k]uf 
-Paga Paga_, k]uf /f]kf -Paga ropa_, PG6]h'nf 
-Antejueja_, /f]G6] -Ronte_, s'lhl;nf] -Cujicillo_, 
8f ]/dLnf ]Guf -dormilonga_ cfbL gfdn] 
lrlgG5 . 
  HjfO{G6 e]r hdLg eGbf l;wf x'ls{g] 
lsl;dsf] pi0f tyf ;dlztf]i0f xfjfkfgLdf x'g] 
sf]z] Ps jifL{o jf 5f]6f] cjlwsf] ax'jifL{o 
3fF;]jfnL xf] . o;sf] prfO{ ! b]lv @ ld6/ ;Dd 
cUnf] x'G5 . o;sf] 8fF7df e'+jf x'Fb}g t/ s8f 
lsl;dsf] x'G5 . o;sf] kft # b]lv & ;]G6Lld6/ 
nfdf] x'G5 . o;sf] sf]zf $ ;]G6Lld6/ nfdf] ;Dd 

w]/} h;f] cln 3'ld|Psf] x'G5 . o;sf] ljpsf] /+u 
km';|f] xl/of] -Grey-green_ b]lv xn'sf v}/f] -light 

brown_ x'G5 .
  of] sf]z] 3fF;]jfnL ePsf]n] k|z:t 
dfqfdf kf}li6s tTjx? kfOG5 . of] 3fF; e]8f 
afv|f tyf ufO{j:t'x?n] w]/} ?lrk'j{s vfG5g . 
o;nfO{ ;fd'bfoLs jg, sj'lnotL jgx?df 
nufO{ r/gsf] ljsf; ug{ ;lsG5 . r/g gul/g] 
s[lif If]qdf of] 3fF; l;wf tyf emf8L h:tf] b]lvG5 
eg] r/g If]qddf ePsf] 3fF; Tolt cUnf] x'b}g . 

ljj/0f M
  o;sf] pbud :yn ;]G6«n cd]l/sf / 
pi0f k|b]zLo blIf0f cd]l/sf xf] / o; kl5 of] 3fF; 
c/h]G6Lgf, kmnf]l/8f, ;+o'Qm clw/fHo cd]l/sf 
tyf j]:6 OG8Lhdf km}lnb} uPsf] 5 . o;nfO{ 
OG8f]g]l;ofdf xl/of] dnsf] ?kdf k|of]u ug]{ u/]sf] 
5 eg] kmnf]l/8f / SjLG;Nof08, ci6«]nLofdf 
3fF;]jfnLsf] ?kdf k|of]u ul/g] u/]sf] 5 . of] 
3fF;nfO{ ;g\ !(&! df df:sf]af6 ci6«]lnofsf] 
pQ/L l;dfgfaf6 k|j]z u/fPsf] xf] / ;g !(*#df 
o;sf] Un]g -Glenn_ eGg] gofF hftsf] ljsf; 
ci6«]lnofdf u/]sf] kfOG5 . of] hft w]/} emfFluP/ 
l56f] a9\g] lsl;dsf] Ps jifL{o 3fF;]jfnL xf] . of] 
hftsf] jLp w]/} kmNb5 . o;sf] -Lee_ eGg] csf]{ 
hft ax'jifL{o lsl;dsf] ePsf]n] r/g If]qdf 
nufOG5 . 

xfjfkfgL M 
  o;sf] v]tL ;d'G›sf] ;txb]lv !@)) 
dL6/sf] prfO{;Dd ;kmntf;fy ug{ ;lsG5 . 
o;sf] nflu aflif{s cf}ift !))) dLnLdL6/ kfgL 
kg]{ lr:ofg ePsf] If]q pko'Qm x'G5 t/ aflif{s 
$)) b]lv !%)) ldnLdL6/ jiff{ x'g] If]qdf 
nufpg ;lsG5 . o;n] ;'Vvf df};d cln cln 
dfq ;xg ;S5 . @) b]lv $% l8u|L ;]N;Lo; 
tfkqmd ePsf] If]qdf o;sf] v]tL ;kmntf ;fy 
ug{ ;lsG5 . To; eGbf sd tfkqmd eof] eg] 
jLp pTkfbg sd x'G5 . o;n] t'iff/f] vKg ;Sb}g / 
t'iff/f] k/]kl5 k'gM x'ls{g a9\g ;Sb}g . jLp 
pTkfbgsf] nflu km'n km'Ng] j]nfdf k|z:t 3fd 
nfu]sf] x'g' kb{5 . jf9L cfO;s] kl5 klg of] 
k'g:km:6fpg ;Sb5 .
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hUufsf] tof/L M
  r/gsf] nflu v]tL ug]{ xf] eg] ghf]tLsg 
jf cln cln vghf]t u/L jLp 5g{' kb{5 . t/ v]tL 
ug]{ If]qdf nufpg] xf] eg] /fd|/L hf]t]/ nufpg 
pkoQ' m xG' 5 / jLp pTkfbg lng ;lsG5 . of] 3fF; 
h'g;'s} df6f]df nufpg ;lsG5 t/ k|z:t 
lr:ofg ePsf] ulx/f] If]qsf] hUuf -Wet 

low–lying_ sf] jnf}6] df6f] -Sandy Soils_ df 
/fd|/L km:6fpb5 . jLp pTkfbg ug]{ hUufdf 
emf/kft tyf c? hftsf] lj?jfx? x'g' x'b}g .

nufpg] ;do M
  jiff{tsf] z'?jft kl5 a}zfvsf] cGtLd 
xKtfb]lv cfiff9 ;Dd jLp 5g{' kb{5 . t/ jLp 
pTkfbgsf] nflu HjfO{G6 e]rsf] v]tL ubf{ h]i7 
dlxgfdf 5g{' pko'Qm x'G5 .

jLpsf] b/ M
 af]qmf ;lxtsf] jLp nufpg] xf] eg] !@ 
lsnf] jLp k|lt x]S6/ cfjZostf kb{5 . t/ 
jLpsf] jf]qmf x6fPsf] jLp -Dehulled seed_ 5g]{ 
xf] eg] % lsnf] jLp k|lt x]S6/ aiff{t z'? eP kl5 
lr:ofg ePsf] hUufdf 5g{' kb{5 . 

5g]{ t/Lsf M
 ;kmf v]tdf &% ;]G6LdL6/sf] km/sdf 
nfOg agfO{ 5g{' kb{5 . xf]h]h -Hodges 

et.al.,1982_ n] l;kmfl/; u/] cg';f/ @=% 
;]G6LdL6? eGbf a9L ulx/f] u/L jLp 5bf{ jLpsf] 
pdf/ zQmL sd x'Fb} hfG5 . jLp Psgf;;Fu 5g{ 
jfn'jf;Fu ld;fO{ 5g{' pko'Qm x'G5 . 

s8f jLp k|ltzt -Percentage of hard seed_M 
  jf]qmf;lxtsf] jLpdf -Seed in pod_ %% 
b]lv () k|ltzt s8f jLp x'G5 eg] jLpsf] jf]qmf 
x6fPsf] -Dehullde Seed_ df o;sf] k|ltzt 36]/ 
@) jf ;f] eGbf sd x'g hfG5 . To; kl5 klg 
cfjZos ePdf Scarifica�on ug{ ;lsG5 . 
HjfO{G6 e]rsf] Un]g hftdf k|lt s]=hL= jLpdf 
#^*))) jLpsf] ;+Vof x'G5 . 

dnvfbsf] cfjZstf M
  ;fwf/0fotf o; 3fF;nfO{ dnsf] 

cfjZostf kb}{g . t/ kmf;kmf]/; sdL ePsf] 
df6f]df cd]l/sg HjfOG6 e]rnfO{ kmf;kmf]/;sf] 
cToflws k|efj kfOPsf] 5 . ci6«]lnofsf] dsfo 
cg';Gwfg s]G›df hxf+ df6f]df dfq # b]lv ^ 
lklkPd pknAw kmf;kmf]/; ePsf]df @ b]lv $ 
u'0ff z'is kbfy{ -Dry ma�er yield_ pTkfbg j[l4 
ePsf] kfOof] . 
  cf]gf, kmnf]l/8fsf] clt cDnLo df6f]nfO{ 
@=@$ d]=6g k|lt x]S6/ r'gfsf] k|of]un] cDnLkg 
;'wf/ ePsf] b]lvG5 . t/ vfB tTj sdL ePsf] 
df6f]df kmf;kmf]/; tyf kf]6f;sf] k|efj leGbf 
leGb} ePsf] b]lvof] . -Hodges et.al.,1982_, 
cd]l/sg HjfO{G6 e]rnfO{ sd kmf;kmf]/; ePsf] 
df6f]df klg v]tL ug{ ;lsG5 . t/ df6f]sf] lk=Pr= 
%=% b]lv ̂ =) ;Dd x'g' kb{5 . ;fy} % lsnf] jf]/]S; 
k|lt x]S6/ 5/]df jLpsf] pTkfbg j9fpg ;lsG5 . 

uf]8d]n tyf emf/kft lgoGq0f M
  z'?sf] a]gf{ x's{g] cj:yfdf HjfO{G6 e]r 
c? ljsl;t sf]z] tyf csf]z] 3fF;]jfnL / 
emf/kftx?;Fu ba]/ hfg] ePsf]n] ;lhn} x's{g 
a9\g kfpb}g t/ of] l;wf tyf cUnf] e} ;s] kl5 
c? lj?jf tyf emf/kftx?nfO{ ;lhn} lhTg 
;Sb5 . t;y{ b'O{ nfOgsf] ljrdf ePsf 
emf/kftx?, 3f F;x? tyf lj?jfx? eP 
cfjZostf cg';f/ pv]nL kmfnL lbg' kb{5 . 
Jofj;foLs ?kdf jLp pTkfbgsf] nfuL HjfO{G6 
e]r nufpg] xf] eg] jLp 5g]{ ljlQs} 6«Lˆn'/fnLg 
-Trifluralin as pre–emergence_ eGg] emf/kft 
gfzs cf}ifwL emf/kft cfpg' eGbf klxn] v]tdf 
5g{' kb{5 . emf/kft v]tdf cfO{;s] kl5 
cfjZostf cg';f/ @, $ -D -Post emergence_ 
lgb]{lzt dfqfdf 5g{' kb{5 . HjfO{G6 e]rsf] jLp 
pTkfbg v]tdf oL b'j} emf/kftgfzs cf}ifwL 
5/]df HjfO{G6 e]rnfO{ s]xL g/fd|f] c;/ gk'of{O{ 
emf/kftx?nfO{ ;kmntf k'j{s lgoGq0f ug{ 
;lsG5 .

j]gf{sf] cj:yf / prfO{ M
  z'?df lj:tf/} j9\b5 . jLp 5/]sf] ^) 
b]lv &) lbg leq o;sf] prfO{ s/La ^) 
;]G6LdL6/ k'Ub5 . of] cj:yf;Dd ljz]if x]/rfx 
ug{' kb{5 . j]gf{n] h/f] uf8L ;s] kl5 of] xnSs 

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ @!



a9]/ cfp+5 / o;nfO{ a9\g /f]Sg ;lsb}g . k'0f{ 
?kn] km'n gnfu];Dd o;sf] a9\g] qmd hf/L 
/xG5 . l5lk;s] kl5 of] a9\g kfpb}g . 

gfO6«f]hg l:y/Ls/0f Ifdtf M
  o;n] r/g k|0ffnLdf !!@ lsnf] k|lt 
x]S6/ gfO6«f]hg Pslqt ug{ ;S5 . 

r/g Joj:yfkg M
  a]gf{ /fd|/L :yflkt geP;Dd o;nfO{ 
z'?df ljz]if x]/rfx tyf Joj:yfkg ug{ cfjZos 
5 . ci6«]lnofsf] w]/} h;f] r/g If]qdf o;nfO{ 
lg/Gt/ r/L r/fp u/L /flvPsf] kfOG5 / 
cd]l/sg HjfOG6 e]r o;df /fd|/L km:6fPsf] 
kfOG5 . t/ kmnf]l/8fdf # b]lv % xKtfsf] cGt/df 
3'DtL r/g k|0ffnLdf r/fpg] u/]sf] 5 / of] 
cjlwdf cToflws pTkfbg ePsf] b]lvG5 . 

z'is kbfy{ tyf xl/of] 3f“; pTkfbg M
  dnfjLdf /f]8\; 3fF; / cd]l/sg HjfOG6 
e]r ldl>t v]tL ubf{ /f]8\; 3fF; / Unfol;gsf] 
ldl>t v]tL eGbf a9L pTkfbg ePsf] /]s8{ kfOof] 
t/ cd]l/sg HjfOG6 e]r Unfol;g eGbf sd ?rL 
k'j{s vfg] u/]sf] b]lvof] . kz'x?n] ^% k|ltzt 
HjfOG6 e]r ?rfPsf] kfOof] eg] HjfOG6 e]rsf] 
t'ngfdf Unfol;g &$ k|ltztn] ?rfPsf] 
b]lvG5 . HjfO{G6 e]r 3fF; l5k]sf] cj:yfdf 
clwsQd prfO{ ! dL6/ tyf 8f7sf] km]bsf] efu 
s8f ePsf] kfO{of] >Ln+sfdf % k6s @ dlxgfsf] 
cGt/df s6fO{ lnbf @^=$ 6g k|lt x]S6/ xl/of] 
3fF; pTkfbg ePsf] b]lvG5 .

kf}li6s tTjsf] dfqf M
 x] -hay_ df lgDg adf]lhdsf] kf}li6s 
tTj ePsf] b]lvG5 .
!= x] df lr:ofgsf] dfqf !@=&@ k|ltzt 
@= qm8 k|f]6Lg @!=@& k|ltzt      
#= v/fgL -Ash_ &=&) k|ltzt
$= qm'8 kmfO{a/ @@=%) k|ltzt
%= kfrgzLn &)=) k|ltzt
  ljif nfUg] tTj -Toxicity _M xfn;Dd 
/]s8{ ul/Psf] 5}g .

/f]lu+u -Roguing_ M 
  klxnf] /f]uL+u km'n km'Ng' eGbf 7Ls 
cufl8 cyjf km'n km'Ng] j]nfdf ug{' kb{5 . of] 
cj:yfdf hftLou'0f eGbf km/s ePsf 
lj?jfx?nfO{ h/}b]lv pv]n]/ kmfNg' kb{5 . bf];|f] 
/f]uL+u k"0f{?kn] km'n km'ln;s]kl5 ug{' kb{5 . t]>f] 
/f]uL+u jLp kfSg yfn]kl5 / kfSg z'? u/] kl5 ug{' 
kb{5 . hftLo u'0f eGbf km/s lsl;dsf 
lj?jfx?nfO{ /f]uL+u u/L kmfNg' kb{5 . 

jLp l6Kg] / k|zf]wg 
   Jo;flos ?kn] jLp pTkfbg ubf{ o;sf] 
s6fO{ uxF'+ sf6g] d]zLg -Wheat Combine 

Harvester_ af6 jLp sf6\g ;lsG5 . jLp 
pTkfbg ubf{ ha 3fF; l5lkb} hfG5 TotL v]/ km'n 
km'Ng] a]nf kfp8/L dLN8o' -Powdery mildew_ 
sf] k|sf]k a9\b} hfG5 . t/ o;n] vf;} c;/ 
k'¥ofPsf] kfOb}g . jx'jlif{o hft nL -Lee_ eGbf 
Ps jifL{o hft Un]g -Glenn_ sf] jLp pTkfbg ug{ 
;lhnf] 5 . jLp kfsL ;s]kl5 To;sf] kft 
em'/LP/ tn em5{ t/ jLp lj?jfd} em'l/P/ a;L 
/fV5 . jLp kfs] kl5 jf]6 sf6]/ ;'sfpg], r'6\g], 
rfNgf]df rfNg' kb{5 . 

jLp pTkfbg M
  ;fgf] :s]ndf jLp pTkfbg ubf{ a9L 
kmn]sf] b]lvG5 . jf]qmf ;lxtsf] jLp pTkfbg k|lt 
x]S6/ ̂ )) b]lv !%)) lsnf] ;Dd lng ;lsG5 . 
;fgf] Knf]6df jLp pTkfbg ubf{ jf]qmf ;lxtsf] 
jLp -Seeds in Pod_ a9Ldf @ 6g k|lt x]S6/ 
pTkfbg ePsf] b]lvG5 . 

/f]ux?M
  gr/fO{sg /flvPsf] jLp pTkfbg 
Knf]6df xfn ;Dd kfp8/L ldN8o' /f]u -Powdery 

mildew disease_ dfq kfO{Psf] b]lvG5 . 

jLp e08f/0fM
  jLp 3fddf ;'sfpbf s8fkg gi6 x'g 
;S5 To;sf/0f jLpnfO{ cf]em]ndf ;'sfpg' k5{ . 
jLpdf * b]lv !) k|ltzt lr:ofgsf] dfqf /flv 
e08f/0f ug{ pko'Qm x'G5 . ;'sfPsf] jLpnfO{ 
h'6sf] y}nLdf xfn]/ 6f8dfyL /fv]df ^ dlxgf 
;Dd ;lhn} e08f/0f ug{ ;lsG5 . 
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  kL=kL=cf/= /f]u afv|fx?df b]lvg] Ps 
k|sf/sf] efO{/;af6 x'g] ;+qmfds /f]u xf] . g]kfndf 
of] /f]u aif]{gL afv|fx¿df b]lv/x]sf] 5 / afv|fdf 
w]/} Iflt ul//x]sf] 5 . of] Ps ;+qmds /f]u xf] / 
dxfdf/Lsf] ?kdf km}lng] ub{5 . of] /f]u nflu 
;s]kl5 Ps ;+qmldt kmfd{af6 csf]{ kmfd{df 
;lhn} km}lng] ub{5 . k|foul/ afv|fdf b]lvg] of] 
/f]u e]8fx¿df eg] vf;} b]lvb}g . of] /f]usf] k|ToIf 
;Dks{af6, efO{/;af6 b"lift bfgf kfgL, kmfd{df 
cGo ;/;fdf, ;f]Q/ cflb af6, ;g{ ;Sb5 . of] 
/f]usf] efO{/; gfssf] l;Fufg, cfvfsf] cfF;', 
5]/k6l§ cflbdf x'g] ePsf]n] To;sf] ;dks{af6 
;b{5 . kmfd{df NofOPsf gof afv|fx¿af6 klg of] 
/f]u ;g]{ / km}lng] ub{5 .
  @)&^ ;fndf pbok'/sf] a]N6f/df 
afv|fx¿df kL=kL=cf/= /f]u b]vfk/]sf] lyof] . ;f] 
/f]u Ps kmfd{af6 csf]{ kmfd{df km}lnPsf] lyof] . 
kL=kLcf/= Ps afv|f Aofkf/Lsf] kmfd{df @)&^ 
;fnsf] c;f]h @@ ut] klxnf]k6s b]lvPsf] lyof] . 
b;}sf] nflu eg]/ sf7df8f}+ n}hfg elg vf]6fËaf6 
NofOPsf elgPsf afv|fx¿ sf7df08f}+ n}hfn] 
qmddf Ps afv|f glhssf] h+unaf6 5f]l8Psf] 
lyof] . pQm 5f]l8Psf] afv|f pQm Aofkf/Ln] csf]{ 
Aofkf/LnfO{ nlulbg eg]kl5 ;f] Aofkf/Ln] cfˆgf] 
kmfd{df nu]sf] / cfˆgf afv|f;Fu} /fv]sf] lyof] . 
afv|f nluPsf] lbg g} cln emf]qmfPsf] h:tf] b]lvg] 
pQm afv|f NofOPsf] t];|f] lbgdf 5]g]{ nIf0f b]vfO{ 
d/]sf] lyof].of] afv|f NofPsf] $–% lbgdf kmfd{df 
c¿ afv|fx¿ la/fdL kg]{ yfn]sf] . 
  kL=kL=cf/= /f]un] ubf{ of] kmfd{df afv|f 
z'¿df emf]qmfpg], cfFvfaf6 cfF;' cfpg] / gfsaf6 
l;Fufg aUg] / @÷# lbgdf lha|f] kfSg z'¿ ug]{ / $ 
lbg hltdf 5]g{ z'¿ ug]{ u/]sf] . 5]g{ yfn]sf] s]lx 
lbgdf g} afv|fx¿ dg]{ u/]sf] . o;/L of] kmfd{df 
/f]usf] nIf0f z'¿ x'g' eGbf cuf8L #) j6f hlt 
afv|fx¿ ePsf]df /f]usf] nIf0f b]lvPsf] ! 
dlxgfdf ! dfp afv|f, # j6f 7"nf kf7f, # ;fgf 
v;L, # 7"nf v;L, / ! af]sf ul/ !! j6f d/]sf] 
lyof] . 
  kL=kL=cf/= /f]u b]lvPsf] ! xKtfdf ;Fu} 
/x]sf] l5d]sLsf] afv|f kmfd{df ;d]t of] /f]u b]lvg 

pbok'/df b]lvPsf] kL=kL=cf/= /f]usf] s]xL hfgsf/L

8f= ;'/h ;'j]bL
kz' lrlsT;s

kz'kG5L /f]u cGj]if0f k|of]uzfnf, df]/ª

z'¿ u/]sf] lyof] . pQm kmfd{df $ j6f dfp afv|f, 
^ j6f af]sf, # kf7L / ! v;L /x]sf lyP . klxnf ! 
dfp afv|fdf kL=kL=cf/= /f]usf] nIf0f b]lvPsf] 
lyof] . pQm dfp afv|fdf klxnf] lbg emf]qmfpg] / 
vfg c¿lr b]lvPsf] / @ lbgdf cfF;', l;ufg / 
¥ofn emfg]{ nIf0f b]lvPsf] lyof] . /f]u b]lvPsf] # 
lbgdf of] kmfd{df /x]sf c¿ afv|fdf ;d]t /f]u 
b]lvPsf] / s]lx lbgdf g} kmfd{df /x]sf ;a} 
afv|fx¿df /f]u b]lvPsf] lyof] . /f]uL afv|fx¿df 
kvfnf nfUg], kvfnf w]/} uGxfpg] tyf Psbd} 
kftnf] kfgL h:tf] x'g] tyf d'vdf 3fp cfpg], 5'§} 
kq h:tf] x'g], uGxfpg] tyf 3fp ePk5L vfg 
aGb ug]{ / cGTodf dg]{ u/]sf] e]l6of] . pQm 
kmfd{df $ af]sf, ! kf7L, ! dl/;s]sf lyP / dfp 
afv|fx¿ la/fdL kl/ l;lyn cj:yfdf d/0ff;Gg 
cj:yfdf /x]sf e]l6P . 
  bf];|f] kmfd{df kL=kL=cf/= b]lvPsf] sl/a 
@ xKtfdf t];|f] kmfd{df of] /f]u b]lvPsf] lyof] . 
bf];|f] kmfd{af6 vl/b u/]/ NofPsf] @ j6f af]sfaf6 
;/]sf] of] /f]u s]xL lbgdf kmfd{df /x]sf] 
afv|fx¿df s]xL lbgkl5 b]lvPsf] lyof] . z'¿df 
3fF; gvfg] nIf0faf6 z'¿ ePsf] / gfsaf6 
l;Fufg cfPsf] b]lvPsf] of] /f]u z¿df # j6f 
af]sfdf b]lvPsf] lyof] . To;sf] !÷@ lbgdf g} 
dfp afv|fx¿ dg{ yfn]sf] / kmfd{df /x]sf] w]/} 
afv|fx¿ d/]sf lyP . hDdf !( j6f afv|f /x]sf] 
o; kmfd{df @ dfp, ! kf7L, $ j6f af]sf 
dl/;s]sf lyP . o; kmfd{df cjnf]sgsf qmddf 
$ j6f afv|f afx]s ;a}df /f]usf] nIf0f b]lvPsf] 
lyof] / nIf0f gb]lvPsfx¿ cl3Nnf] ;fndf 
kL=kL=cf/= lj¿4 Eofs;Lg nufPsf afv|fx¿ 
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lyP . rf}yf] kmfd{ t];|f] kmfd{af6 sl/a %)÷^) 
ld6/ k/ /x]sf] / of] kmfd{df e/v/ ! Eofs;Lg 
gnufPsf] kf7L la/fdL kg{ z'¿ u/]sf], h;df 
klxnf] lbg emf]qmfPsf], t];|f] lbgdf cfFvf /;fO{ 
sr]/f cfPsf], l;Fufg cfPsf] / d'v leq s]lx 3fpF 
b]lvPsf] / rf}yf] lbgaf6 kfgL h:tf] kftnf] / 
uGxfpg] kvfnf nfUg z'¿ u/]sf] nIf0f b]lvPsf] .
  of] /f]usf] efO/; z/L/leq k;]kl5 
;fdfGotof # b]lv !) lbgdf /f]usf] nIf0f b]vf 
kb{5 . pbok'/sf] of] 36gf x]bf{ klg efO{/;sf] 
;+qmd0fsf] %–^ lbg hlt ;dodf g} of] /f]usf] 
nIf0f b]vfk/]sf] b]lvG5 . pQm 36gfqmdx¿ x]bf{ 
afv|fsf] lsg–a]rn] of] /f]u Ps 7fpFaf6 csf]{ 
7fpFdf ;/]sf] b]lvof] . b;}Fsf] a]nfdf x'g] 
v;L–af]sfsf] lsga]r tyf cf};f/–k;f/n] of] /f]u 
pQm 7fpFdf k'u]sf] b]lvof]. gof lsg]/ NofPsf] 

afv|f ;f]em} cfˆgf] vf]/df ld;fpbf /f]uL afv|faf6 
lg/f]uL afv|fdf ;/]sf] / Iflt w]/} ePsf] b]lvof] . 
efO{/;sf] ;+qmd0f eP kZrft of] /f]usf] efO{/; 
glhssf] ;Dks{af6 ;g]{ af6 x'g] x'Fbf r/g If]qdf 
of] /f]u rfF8} km}lng] / 7"nf] kl/df0fdf afv|fx¿df 
of] /f]u ;g]{ ;Defjgf x'G5 . of] If]qdf afv|fx¿ 
r/gdf nfg] ul/Psf] x'Fbf klg w]/} afv|fx¿df ;g]{ 
;Defjgf b]lvPsf] lyof] . of] /f]u Eofs;Lgaf6 
/f]syfd ug{ ;lsg] /f]u ePsf] sf/0fn] klg o;sf] 
la¿4 vf]k nufO{ /f]u nfUgaf6 afv|fx¿nfO{ 
arfpg ;lsG5. t/ o; If]qdf afv|fx¿df 
kL=kL=cf/= lj¿4sf] Eofs;Lg gnufO{Psf] 
b]lvPsfn] /f]u b]vf k/]sf] If]qdf c¿ afv|fx¿df 
/f]u b]vf gk/f]; / lgoGq0fdf Nofpgsf] nflu 
t'¿Gt Eofs;Lg nufO{ afv|fx¿df kL=kL=cf/= 
la¿4sf] k|lt/IffTds Ifdtf a9fOPsf] lyof] .
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 hnjfo' kl/jt{g clxn] laZjsf] 
hnbf]jNbf] laifosf] ¿kdf b]vf k/]sf] 5 . hnjfo' 
kl/jt{gn] s[lif, kz'kfng, dfga :jf:y, 
jftfj/0f / ko{a/0fdf c;/ kf/]sf] 5 . g]kfn 
hnafo' kl/at{gsf] pRr hlvdf kg]{ laZjsf] 
rf}yf] /fi6«df kb{5 . hnafo' kl/at{gsf c;/x? 
xfd|f] h:tf] ;fgf] d'n'sdf c¿ b]zsf] t'ngfdg 
w]/} c;/ b]vf k/]sf 5. o];sf] c;/ s[lif, 
kz'kfng, agh+un, jftfj/0f, ko{a/0f / 
xfjfkfgLdf b]vfk/]sf] k/]sf] 5 . xfd|f] b]zdf 
hnjfo' kl/at{gn] ;du| s[lif k|0ffnLnfO{ c;/ 
u/]sf] 5 / k|tIo of ck|ToIf ?kdf xfdLn] kfn]sf] 
kz'k+5Ldf klg o;sf] c;/ b]vf k/]sf .
  kz'k+5Ldf gofF /f]u b]vf kg{', afemf]kg, 
kz'sf] pTkfbgdf sdL x'g', r/gdf kfOg] 3f“;sf] 
sdL x'g', lsgf{, h'd|f / c¿ cGtl/s / aflx/ 
k/hLaLsf] ;+Vof a9\g' hnjfo' kl/jt{gsf] 
c;/sf] ?kdf b]vf k/]sf 5g\ . xfaf, kfgL / 
tfkqmd j[l4;“u} /f]u ug{ ;Sg] lhaf0f' / 
la;f0f'nfO{ cfkm"nfO{ rfOg] cfwf/e"t tfkqmd 
;lhn} k|fKt x'g] x“'bf lhjf0f' / la;f0f'sf] ;+Vof j[l4 
ePsf] / /f]u ug{ ;Sg] Ifdtfdf j8]sf] 5 . 
hgfa/n] tfkqmd ;xh x'“bf p;n] g/dn a]xf]/f 
b]vfp“5 t/ tfkqmd a[l4 ;Fu;“u} hgfj/nfO{ 
ckm\6]/f] dx;'; u5{ / hgfj/n] vfg 5f]85\ / 
z/L/df rfOg] pmhf{sf] sdL x'g uO{ z/L/df ;+ro 
ePsf] af];f] k|of]u x'g] / z/L/df g]u]6Lj Og/hL 
Aofn]G; x'g] / hgfa/sf] zf/Ll/s cj:yf cem} 
lau|b} hfg] u5{ . a9\b} uPsf] jftfj/0fLo 
tfkqmdsf] tgfjn] ubf{ kz'kG5LhGo kbfy{sf] 
pTkfbg / u'0f:t/df sld cfp“5 h:t}  b'wfn' 
ufO{ jf e}+;Lsf] b"w pTkfbg ug]{ Ifdtfdf !) b]lv 
@% k|ltzt;Dd sd cfpg] u5{ . ;fdfGo 
cj:yfsf] t'ngfdf eGbf tgfasf] cj:yfdf kz'n] 
sl/a !) b]lv @) k|ltzt 3fF; tyf bfgf vfg 
sd u5{ . h;sf] sf/0f hgfa/sf] a[l4 lasf;df 
sdL x'g] ub{5 / zf/Ll/s b'a{ntf, ljleGg /f]usf] 
cqmd0f h:tf c;/n] ub}{ ;dodf aln gnfUg], 
pN6g], af5f af5L /fd|f] ghGdg] x'g] ub{5 . 
To;}u/L jftfj/0fLo tfkqmd a[l4 of udL{sf] 

hnjfo' kl/jt{g / hgfj/df kg]{ gsf/fTds c;/

8f= cgGt sf]O/fnf
kz' lrlsT;s

kz'kG5L /f]u cGj]if0f k|of]uzfnf, lj/f6gu/

tgfanfO{ ;Gt'ngdf /fVgsf] nflu kz'kG5Ln] 
l56f] l56f] Zjf; km]g]{ jf xfkm\g] u5{ o];f] ubf{ 
kz'kG5LnfO{ ;fdfGo cj:yfsf] eGbf @) b]lv #) 
k|ltzt zlQm a9L cfjZos x'G5 . udL{sf] 
tgfadf kz'kG5Lsf] z/L/nfO{ lr;f] /fVgsf] nflu 
z/L/sf] aflx/L c+ux?, h:t} 5fnfdf /Qm;+rf/ 
a9L x'G5 . kmn:j?k z/L/sf] leqL dxTjk"0f{ 
c+ux?df /Qm;+rf/sf] sdL eO{ kz'sf] :jf:YonfO{ 
c;/ kg]{ ub{5 . 
  c¿ c;/dWo] ljz]if ul/ lxdfnL e]udf 
kfOg] r/gdf, 3f;Fsf] sld / r/gdf ljiffn' 
3f“;x¿ pd|g] h;sf sf/0fn] ubf{ o; e]usf 
hgfa/nfO{ rfOg] kf}li6s cfxf/sf] sdL x'g] / 
kz'sf] zf/Ll/s cj:yfdf gsf/fTds c;/ kg]{ / 
kz' pTkfbgdf sdL x'g] u/]sf] 5 . a]df};dL aif{, 
lxdkftn] ub{ klg aif]{gL w]/} hgfa/x¿ h:t} 
e]8f, Rofªu|f, rf}/L, ofsx¿ r/gdf d[To' ePsf] 
;dfrf/ xfdLn] ;'g]sf 5g\ .         
  To;}u/L hnjfo' kl/at{gn] s'v'/fsf] 
pTkfbg 36fpg] / pTkfbg nfut a9\g] ub{5 . 
Ps cg';Gwfg cg';f/ tfkqmd pr ePsf] a]nfdf 
s'v'/fn] w]/} kfgL / bfgf sd vfG5  h;sf sf/0f 
s'v'/f w]/} db{5g\, cG8f pTkfbgdf sdL, df;' 
pTkfbgdf sdL x'g hfG5 . tfkqmd j[l4;“u} 
s'v'/fdf xL6 :6«]; x'G5 / xL6 :6«]; ePsf] s'v/f  
rf“8f]–rf“8f] ;f; km]g]{, kfgL w]/} vfg], bfgf sd 
vfg], kv]6f / v'§f kmfn]/ a:g], c08f pTkfbg sd 
ug]{ h:tf nIf0fx? b]vfpg] ub{5 . o;f] ePdf  
kof{Kt e]G6Ln];g k|bfg ug]{, s'v'/fsf] 3gTj sd 
ug]{, tfkqmd clws /x]sf a]nf -lbp“;f] !@–# ah]  
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;Dd_ bfgf glbg] a¿ a]n'sfsf] ;dodf bfgf lbg], 
kof{Kt dfqfdf ;kmf, lr;f] kfgLsf] Joj:yf ug]{ . 
;fy} kfgLdf On]S6«f]nfO{6 / dN6L le6fdLg /fv]/ 
klg lbg ;lsG5 . j[l4 ePsf] tfkqmdn] 
pTkfbgdf sdL x'g] x“'bf df};d cg';f/sf] 
cg's"ngsf pkfo cKgfpg' k5{ h:t} tfkqmd w]/} 
ePdf vf]/df e]G6Ln];gsf] /fd|f] Aoj:yf ug]{ 
h;sf nflu vf]/df k+vf, s'n/, jf P;L h8fg ug{ 

;lsG5 . o;f] ug{ ;Dej gePdf vf]/sf] 5fgfdf 
k/n /fvg ;lsG5 / a]nf a]nfdf kfgL 5s{g 
;lsG5 . udL{ df};ddf s'v'/fsf] efn]sf] k|hgg 
Ifdtfdf sdL cfpg] x'gfn] la|l8Ë :6sdf efn]sf] 
;+Vof  a9fP/ !@ b]lv !%% ;Dd /fVg'kb{5 . 
;fy} bfgfdf le6fdLg–O{ tyf ;]n]lgodsf] dfqf 
a9fpg' pko'Qm x'G5 .
wGojfb .
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Comparative Productivity and Relative Growth Rate Of Guine (Mumbasa), 
Setaria (Sumba), Desmodium (Green-leaf) and Peanut (Erect).

lxdfno kf]v/]n
kz' lrlsT;s

e]6]g/L c:ktfn, ;+v'jf;ef

xl/bQ ;'j]bL
kz' lrlsT;s

uNsf]6 gu/kflnsf, afUn'·

 This ar�cle is the summarized part of the 
research study of "An Inven�onal Study On The 
Produc�vity Of Different Perennial Fodders 
Species uine(Mumbasa), Setaria(Sumba), 
Desmodium(Green-leaf), and Peanut(Erect) 
2019" conducted for the purpose of fulfillment of 
the course of B. Tech. Ed (livestock) KU.

Background and Gap
 Livestock development related research 
and literature in Nepal is thin and primi�ve in level 
which describes the surface areas of livestock sectors as a smaller part of the agriculture, whereas the 
pasture and fodder development is much lower concerns. In addi�on, the related literature shows that; 
the factual informa�on about same fact: Produc�vity and growth rate of perennial forage were spreads 
hugely. I.e. Produc�vity of dry ma�er of panicum maximum, in India (IGFRI, 2011): 41-72% from the 40-
00 t/ha, in Japan (Yamada, 2014): 55% from 60 t/ha, and in Nepal (PFD, 2018) 13.04 t/ha fromGM 
54.35±28.6 t/ha, that is approximately 32% from 26- 82 t/ha or not more than 50%. This condi�on shows 
the gap between the reliable informa�on needed by the farmers, policy makers, extension worker et al 
and the facts developed from research.

Observation and Analysis
1. -RGR of the Stem,  Leaf and Biomass in Different Species

Rela�ve Growth Rates  

Fodder species  

Guine-  Mumbasa  Setaria-  Sumba  Desmodium GL  
Peanut-  
Erect  

RGR-Stem (cm/day)
 

2.936
 

0.583
 

1.21
 
0.329

 RGR-Leaf (cm
2
/day)

 
0.0819

 
0.0078

 
0.0361

 
0.0087

 RGR-Biomass (gm/day)
 

25.86
 

23.36
 

51.67
 

35.05
 

 
 Above Table-1, describe the daily rela�ve growth of the stem, leaf and biomass; of the studied 
fodder within the study period. In term of stem rela�ve growth rate Guine has higher growth rate that is 
2.936cm/day where the peanut has least stem growth rate that is 0.329cm/day, similarly, the higher 

2rela�ve growth rate of leaf has recorded 0.0819 cm /day has recorded for Guine, and higher rela�ve 
growth rate of biomass has recorded 51.67gm/day for Desmodium.

2.-Weighted Average of RGR

RGR  
Weightage 
(W)  

Guine-Mumbasa  Setaria-Sumba  Desmodium-GL  Peanut-Erect  
X  WX  X  WX  X  WX  X  WX  

Stem 
 

1
 

2.936
 

2.936
 

0.583
 

0.583
 

1.21
 

1.21
 

0.329
 

0.329
 Leaf 

 
2

 
0.082

 
0.164

 
0.008

 
0.016

 
0.036

 
0.072

 
0.009

 
0.018

 Biomass

 
1

 
25.86

 
25.86

 
23.36

 
23.36

 
51.67

 
51.67

 
35.05

 
35.05

 Sum (∑)

 

4

  

28.96

  

23.95

  

52.95

  

35.397

 Mean WX

 

7.24

 

5.98

 

13.24

 

8.85

 
SD

 

10.81

 

10.03

 

22.25

 

15.13

 

 kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ @&



Here, we calculated the average RGR by using the weightage 1, 2, and 1 for stem, leaf and biomass 
respec�vely, as suggested by the Jorou, Z. (2007). By this analysis, we found that Desmodium has higher 
rela�ve growth Rate and Peanut has lower Rela�ve growth Rate among the fodder species studied. 
When each species had tested for their differences and greatness with each other with the 5% level of 
significance the findings show the rela�on of RGR as all species has significantly differed in their growth 
rate and Rela�ons had created as ẌD>ẌP>ẌG>ẌS 
3.-GM (gram) and DM (%) produc�on from three crop cu�ngs

Sample 
cu�ngs in 1 m

2

 

Guine-Mumbasa  Setaria-Sumba  Desmodium-GL  Peanut-Erect  
GM  DM%  GM  DM%  GM  DM%  GM  DM%  

Mean 
produc�on

 

770
 

30.05
 

2989
 

26.43
 

1157
 

29.62
 

794.33
 

29.75
 

SD

 
281.4

 
1.73

 
565.3

 
0.25

 
1163.2

 
2.17

 
794.97

 
0.26

 Produc�vity 
m.t./ ha

 

7.7

 

2.32

 

29.89

 

7.89

 

11.57

 

3.43

 

7.94

 

2.36

 

 

 Analysis shows the higher biomass produc�vity of the Setaria i.e.29.89mt/ha/cu�ng where 
least produc�vity has recorded 7.7mt/ha/cu�ng for Guine. Similarly in terms of dry ma�er also 
recorded higher produc�vity for Setaria and least produc�vity for Guine 7.89 and 2.32mt/ha 
respec�vely, although, the percen�le dry ma�er in total biomass has recorded lesser than all species for 
Setaria that is 26.43% and higher percent of DM is recorded 30.05% for Guine. Other fodders, 
Desmodium and peanut had the dry ma�er produc�vity 11.57mt/ha and 7.94mt/ha respec�vely.
 when each species had tested for their differences and greatness of green ma�er produc�on 
with each other with the 5% level of significance the findings show the rela�on RGR as  ẌS>ẌD>ẌP>ẌG. 
That is Setaria has greater RGR than rest of species, Desmodium has lower RGR than Setaria but greater 
than Peanut and Guine, similarly Peanut has greater RGR than Guine but leaser than other species, and 
the Guine has lower RGR than rest species. 
 When each species had tested for their differences and greatness for dry ma�er produc�on 
with each other with the 5% level of significance the findings show the rela�on DM percentage as 
ẌG≥ẌP≥ẌD>ẌS That is Dry Ma�er percent of Guine has not significantly greater than Peanut and 
Desmodium but significantly greater than Setaria, only Setaria has significantly lower dry ma�er 
percentage than other species. 
Chart 1: Compara�ve RGR of the species
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 This comparison show that the Guine has its greater Steam and Leaf growth rate than all other 
species but in the Biomass criteria, it is in the third rank among four species. Desmodium has greater 
Biomass growth rate and the peanut is second in the rank of biomass growth rate. Although in the overall 
average RGR, Guine has in the greatest rank and the Setaria has in least rank.
Chart 2: Compara�ve produc�on of the species

 Above Chart shows the Dry Ma�er and Green Ma�er produc�vity comparison between 
species. This comparison shows that the Setaria has its greater DM and GM produc�vity rate than all 
other species. Desmodium has second rank in DM and GM produc�vity rate and the peanut has third in 
the rank of DM and GM produc�vity rate. Although, in the overall average RGR, Guine has in the greatest 
rank, has least rank in produc�vity of DM and GM.
Table 5: Overall produc�vity and RGR of the Species

 Guine  Setaria  Desmodium  Peanut  
RGR (average)

 
7.24

 
5.98

 
13.24

 
8.85

 
DM produc�vity 
(Mt/ha/cut)

 

2.32
 

 

7.89
 

 

3.43
 

 

2.36
 

 

 
Chart 4: Overall produc�vity and RGR of the Species

 As shown in above Table and Chart, Desmodium has the highest RGR but the produc�vity per 
cu�ng is second in rank. Setaria has highest rank in produc�vity but last rank in growth rate. In 
conclusion produc�vity criteria shows the rank among species is; Setaria>Desmodium>Peanut>Guine, 
and in RGR criteria Desmodium>Peanut>Guine>Setaria. This different degree of rank show the different 
quality of traits in different species, which species have the higher DM produc�vity per cu�ng has lower 
RGR, whereas having faster growth rate shows the DM produc�vity per culling is least in amount.
 The higher rate of RGR shows the ability of fodder to grow and made the higher numbers of 
cu�ngs, So the having higher numbers of cu�ng may refer by the farmers, Whereas another important 
thing is dry ma�er produc�vity of the fodder. Hence, the higher DM produc�vity with higher RGR is 
important for fodder selec�on to produce high amount of forage.
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Key ndings of the study
 Among the species studied in this research Desmodium has greater RGR than rest of species, 
Peanut has lower RGR than Desmodium but greater than Guine and Setaria, similarly Guine has greater 
RGR than Setaria but leaser than other species, and the Setaria has lower RGR than rest species. 
Although Dry Ma�er percent of Guine has not significantly greater than Peanut and Desmodium; 
significantly greater than Setaria. Only Setaria has significantly lower dry ma�er percentage than all 
other species
 This study iden�fied in overall performance of the fodder species, i.e. Desmodium has the 
highest RGR but the produc�vity per cu�ng is second in rank. Setaria has highest rank in produc�vity but 
last rank in growth rate. In addi�on the rank among species is; 
 Setaria>Desmodium>Peanut>Guine, in produc�vity criteria,
 Desmodium>Peanut>Guine>Setaria, in RGR criteria, 
 This different degree of rank show the different quality of traits in different species, which 
species have the higher DM produc�vity per cu�ng has lower RGR, whereas having faster growth rate 
shows the DM produc�vity per culling is least in amount.
 Finally, this study iden�fied that i. Rela�ve Growth Rate different in four fodder species, ii- Dry 
ma�er and Green Ma�er Produc�vity different in four fodder species, iii. Overall performance in four 
fodder species and iv. Various criteria of selec�on of the fodder-species to cul�vate with different 
objec�ves and in different eco-zone. 
 In reference with the overall data presenta�on and analyses produced in previous sec�ons, the 
following key findings have been deducted: 
1. The study established the facts; in term of stem rela�ve growth rate; Guine has higher growth rate 

that is 2.936cm/day, where the peanut has least stem growth rate that is 0.329cm/day. Similarly, 
the higher rela�ve growth rate of leaf has 0.0819 cm/day for Guine, and higher rela�ve growth rate 
of biomass has 51.67gm/day for Desmodium. 

2. In the combined average RGR of the species: Desmodium has greater RGR than rest of species, 
Peanut has lower RGR than Desmodium but greater than Guine and Setaria, similarly Guine has 
greater RGR than Setaria but leaser than other species, and the Setaria has lower RGR than rest 
species.

3. Level of fodder species' biomass produc�vity as recorded by the experimental observa�on and 
data analysis; the higher biomass produc�vity of the Setaria i.e.29.89mt/ha/cu�ng where least 
produc�vity has recorded 7.7mt/ha/cu�ng for Guine; has been found. 

4. Similarly in terms of dry ma�er higher produc�vity for Setaria and least produc�vity for Guine 7.89 
and 2.32mt/ha respec�vely, although, the percen�le dry ma�er in total biomass has recorded 
lesser than all species for Setaria that is 26.43% and higher percent of DM is recorded 30.05% for 
Guine. Other fodders, Desmodium and peanut had the dry ma�er produc�vity 11.57mt/ha and 
7.94mt/ha respec�vely 

5. On performing sta�s�cal tests of the overall results from the observa�on of various species of 
fodder and their growth rate, produc�vity in green-mass, and percen�le dry ma�er in this 
inven�on study: it was confirmed that there was significant differences between the type fodder 
species and level of overall performance of the species. 

6. At the same �me, no significant differentness was confirmed in the terms of dry ma�er percent, 
species are found not significantly different.

7. Finally it is recommended that Desmodium from legume fodder and Setaria from non-legume 
fodder is recommended for mid hill eco-zone of Nepal for their higher RGR and DM produc�vity, 
among the studied species.

Conclusions	of	the	Study
 On the basis of overall data presenta�on, analysis and sta�s�cal tes�ng, the present researcher 
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has been able to establish an argument that the overall performance level of studied fodder is differ in 
each other. In the basis of Rela�ve Growth Rate differ in performance is ranked as: Desmodium> Peanut> 
Guine> Setaria, and in the basis of Dry Ma�er Produc�vity performance is ranked as Setaria> 
Desmodium> Peanut> Guine. Among the four species of studied fodder, overall performance is higher in 
Desmodium and least in peanut, where the Setaria and Guine are in the middle rank.  
 Another equally important conclusion drawn from the present study is that different degree of 
rank show the different quality of traits in different species, which species have the higher DM 
produc�vity per cu�ng has lower RGR, whereas having faster growth rate shows the DM produc�vity 
per culling is least in amount.
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kl/ro 
 w]/} b'w lbg] ufO{, e};L, e]8f, afv|f,3f]8f 
cflbsf] sNrf}8f] ;'lgg' jf b"wsf] u'0fdf km/s kg]{ 
cj:yfnfO{ y'g]nf] elgG5 . kf]ly hfltsf ufO{, 
e};L, e]8f, afv|f, 3f]8f cflb ;a} h;f] 
hgfj/x?nfO{ of] /f]u x'g ;Sb5 .of] /f]u g]kfndf 
;fdfGo b]lvg] /f]u xf] / vf;u/L kz'x? Jofpg] 
ljlQs} w]/} b]lvg] ub{5 . y'g]nf] /f]u w]/} lsl;dsf 
lhjf0f', ljiff0f', 9';Lsf sf/0faf6 x'g] ub{5 . olb 
uf]7sf] /fd|f] ;/;kmfO{ ePsf] 5}g eg] hgfj/ 
JofPsf] ;dodf ljleGg lsl;dsf lhjf0f'x? 
sNrf}8f]df y'gaf6 k|a]z ub{5 / sNrf}8f] ;'lgg] 
jf b'wsf] u'0fdf km/s x'g] ub{5 . y'g]nf] /f]u nflu 
;s]kl5 cfly{s b[li6sf]0fn] klg ls;fgnfO{ lgs} 
3f6f x'g hfG5 / hgfj/sf] sl/j @% k|ltzt hlt 
b'w pTkfbg 36fpFb5 . 
/f]usf] k|d'v nIf0fx? 
– JofPsf] j:t'x?sf] sNrf}8f] ;'lgg', 5'bf b'v]sf] 

cg'ej ug{' / sNrf}8f tftf] x'g' .
– b'w glbg', y'g ;fx|f] x'g', b'wsf] u'0f:t/df km/s  

b]lvg', b'wdf /ut ldl;Psf] /ftf] jf hd]sf] 
n]3|fx? - 6'qmf_ b]lvg' .

– olb pkrf/ ug { l9nf ePdf bw' df lkk klg cfpbF 5 . 
– olb y'g dfq} ;'lGgPsf] eP z'?df b'w /fd|f] x'G5 

t/ y'g ;'lGgPsf]n] b'w b'x'g ufx|f] kb{5 . 
– clt ltj|?kdf ePdf kz'nfO{ Hj/f] cfpg], 

emf]lqmg], vfgf gvfg] x'G5 . 
– ;dodf pkrf/ geP yg'  aGb xG' 5 / bw'  gcfpg ]

/ k/' f sNrf8} f ] g } vtd xg'  ] ;e+ fjgf xG' 5 . 
kl/If0f  
  y'g]nf kl/If0f o; k|sf/n] ug{ ;lsG5 . 
– dflysf nIf0fsf] cfwf/df y'g]nf] nfu]sf] of 

gnfu]sf] Plsg ug{ ;lsG5 .  
– bw' nfO { ko| fu] zfnfdf kl/If0f (CMT test)  u/fP 

kl5 dfq yg' n] f ] nfus] f ] of gnfus] f ] ug { ;lsG5 .  
pkrf/ M
– b'w a]nf a]nfdf b'x'g' kb{5 tfls sNrf}8f]df kg]{ 

bjfj sd xf]; / y'gdf b'w hDdf gxf];  . 
– olb b'w cfPsf] 5}g eg] ls6f0f' /lxt kf/]sf] y'g 

leq /fVg] gln (Teat syphon) y'gdf leq 
3';fpg] / lelqPsf] b'w ;j} lgsfNg] . 

y'g]nf] /f]usf] Ps kl/ro

8f= lk|o+sf e08f/L
kz' lasf; clws[t

e]6]/Lg/L c:ktfn tyf kz' ;]jf lj1 s]Gb|, df]/ª

– ;j} b'w lgsfn]kl5 Sofg'nfnfO{ aflx/ lgsfNg' 
kb{5 ,sNrf}8f] / y'gnfO{ ljxfg a]n'sf /fd|f] ;+u 
tftf]n] ;]sL lbg] . 

– olb b'wdf kfgL h:tf] /ut ldl;Psf] lkk h:tf] 
ePdf lhjf0f'sf] sf/0faf6 y'g]nf] ePsf] /x]5 
egL a'‰g' kb{5 . To:tf] cj:yfdf kz'nfO{ kz' 
lrlsT;ssf] ;Nnfxfdf PG6Ljfof]l6s ;'O{ lbg] 
/ ;a } bw'  lgvf//]  dfq cfi} flw yg' df /fVg ' kb5{  . 

– g;'lGgg], gb'Vg] ;'O{ lbg] / ljleGg k|sf/sf 
dnd k|of]u ug{ ;lsG5 . 

Wofg lbg' kg]{ s'/fx? M
– b'w b'x'g] dfG5]n] gË gkfNg] / b'w b'x'g' cuf8L 

xft ;kmf /fVg] . 
– b}lgs b'w b'x'g' eGbf klxn] sNrf}8f]nfO{ ;kmfO{ 

;kmf kfgLn] ;kmf ug]{ . 
– y'g]nf] /f]u nfu]sf] y'gaf6 cfpg] b'w /fd|f] ;Fu 

Jojyfkg ug]{ . 
– y'g]nf] /f]u nfu]sf] y'g jf hgfj/nfO{ c? 

kz'x? b'lx ;s]kl5 dfq b'x'g] . 
– b'w b]lx;s] kl5 b'wfn' ufO{j:t'nfO{ y'g]nf]sf] 

;d:ofaf6 arfpg uf]7 ;w} ;kmf /fVg]. ;fy} 
lUnl;l/g ! efu / kf]le8g cfof]l8g ( efu sf] 
cg'kftdf agfOPsf] emf]ndf b'w b'lx;s]kl5 
#) ;]s]08;Dd y'g 8'afpg u/]df y'g]nf] /f]u 
af6 cfkmgf] kz'nfO{ arfpg ;lsG5 .

 yg' n] f ] /fu] sf nflu bw'  kl/If0f ug '{ kb5{  ,bw'  
kl/If0fsf ] nflu bw'  ;s+ ng o; ks| f/n ] ug '{ kb5{  .

!= l;;fsf] ef8fdf b'w ;+sng ug{' kb{5 . 
@= l;;fsf] ef8fnfO{ tftf] kflgdf pdfNg' kb{5 

tfls l;;fsf] ef8f s'g} klg ;+qmd0f ug]{ 
lhjf0f' / laiff0f'  afFsL gxf]; . 

#= To; kl5 k|Tos y'gsf] b'w km/s km/s l;;fsf] 
ef8f ;+sng ug{' kb{5 / n]an ug]{ kb{5 s'g 
b'w s'g y'gsf] xf] eg]/ .
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 afx|} dlxgf xl/of] 3fF; pTkfbgsf nflu 
of]hgf a4 tl/sfaf6 3fF; v]tL ug'{ kb{5 . kz' 
;+Vofsf] cfwf/df lxpFb], aif]{, ax' aif]{ / 8fn] 3fF; 
nufpg' kb{5 . lxpFb] 3fF; v]lt c;f]hb]lv d+l;/ 
;Dd 5l/;Sg' kb{5 . lxpFb] 3fF; kf}if b]lv r}q;Dd 
v'jfpg ;lsG5 . ax'aif]{ / 8fn] 3fF;sf] /f]k0f 
sfo{qmd k|fo aiff{sf] l;hgdf ul/G5 . ax'aif]{ 3fF; 
eg]sf] Ps k6s nufP kl5 k6sk6s 5g'{ 
jfnufO{ /xg' gkg]{ 3fF;x? x'g\ . ax'aif]{ 3fF;x? 
k|fo aiff{bsf] l;hgdf nufOG5 . o; cGtu{t e'O 
3fF; tyf 8fn]3fF; kb{5g\ / sf]if] csf]if] b'a} 
yl/sf 3fF; kb{5g\ . ax' aif]{ 3fF;sf] k|;f/0f lap 
tyf afg:klts k|;f/0faf6 ug{ ;lsG5 . afx|} 
dlxgf kz'x?sf] nflu xl/of] 3fF; pknAw u/fpg 
ax'aif]{ 3fF;sf] 7"nf] of]ubfg /x]sf] 5 . l;hg 
cg';f/ nufO{Psf 3fF;x? ;'s]sf] ca:yfdf klg 
ax'aif]{ 3fF; tyf 8fn] 3fF; af6 xl/of] 3fF;sf] 
cfk'lt{ ug{ ;lsG5 . b"w tyf df;' pTkfbg a[l4sf 
nflu ax'aif]{ 3fF;sf] lasf; ug'{ kg]{ cfa:os 
kb{5 . ax'aif]{ 3fF; :yflgo hftsf eGbf pGgt 
hft 3fF;sf] a9L pTkfbglbg] vfnsf x'G5g\ . 
ax'aif]{ 3fF;x? v]lt cof]Uo v]/ uO/x]sf] hUufdf 
klg ;kmntf k'a{s v]tL ug{ ;lsG5 . kz' 
cfxf/fdf cfk"lt{, xl/ofnLdf a[l4, jftfj/0f 
;+/If0fdf klg ax' alif{o 3fF;sf] of]ubfg /x]sf 5 . 
o;/L kz'cfxf/fdf xl/of] 3fF;sf]] dxTjk"0f{ :yfg 
/x]sf] 5 .

xl/of] 3f“;sf] dxTjM
· ufO{ e}+;Lsf] nflu xl/of] 3fF; dxTk'0f{ v'/fs 

xf] . aif{el/ b"w pTkfbg Ps} gf; /fVg, 
kz'nfO{ :jf:Yo /fVg, ufO{e} +;Lx?nfO{  
afFdm]fkgaf6 hf]ufpg / a]tfGt/ 36fpg 
xl/of] 3fF; ckl/xfo{ x'G5 .

· kmfd{df kflnPsf ufO{ e}+;Lsf] ;+Vofsf] 
cwf/df 3fF; v]ltsf] nfuLhUuf 5'6\ofpg' 
kb{5 . afx| } dlxgf 3fF; pTkfbgsf] 
nfuLao:s ufO{ e}+;Lsf] nfuL t/fO{df # s¶f 
/ kfxf8df @ /f]kgL hUuf cfjZos kb{5 .

· 3fF; v]tL ;3g ?kdf ug{' kb{5 . 

kz' cfxf/fsf] nflu afx|} dlxgf xl/of] 3f“; pTkfbg

/Iff kf}8]n
 s[lif cy{ la1

 kz'kG5L tyf dT:o ljsf; lgb]{zgfno

· l;hg cg';f/ 3fF; v]tL ug'{ kb{5 / ax'aif]{ 
3fF;sf] klg lasf; ug'{ kb{5 .

· ao:sufO{ jf e}+;Lsf] nfuL b}lgs !% b]lv @) 
s]=hL=xl/of] 3fF;sf] cfjZos kb{5 .

· xl/of] 3fF; kz' cfxf/fsf] nflu ;:tf], kf]l;nf] 
/ u''''0f:t/Lo ;|f]t xf] .

· xl/of] 3fF; kzx?sf] nflu cd[t g} dflgG5 .
· kzx?sf] :j:Yo l:ylt tGb'?:t /fVg ;xof]u 

ub{5 .
· k|hgg\ tyf ;Gtfg pTkfbg Ifdtfdf j[l4 

ug{sf nflu xl/of] 3fF; cfjZos kb{5 .
· zf/Ll/s tfks|d ;Gt'lnt /fVg ;xof]u 

ub{5 .
· xl/of] 3fF; ;lhn};Fu kfrgx'g], kz'n] ?rfo/ 

vfg], slJhot gx'g] / tfhf kf]ifs tTj 
k|fs[lts ?kdfg} pknJwx'g] x' Fbfkz'n] 
clwstd k|of]u ug]{ / o;n] :jf:Yodf s'g} 
klg k|lts'n c;/ ub}{g .

· k|fs[lts 3fF; eGbf v]tL ul/Psf a9L 
pTkfbg Ifdtf ePsf pGgt 3fF;x?df kf]ifs 
tTjx? a9L kfOG5 .

· zf/Ll/s a[l4 / b"w pTkfbgdf a[l4 x'G5 .
· pTkfbg nfutdf sdL Nofpg .
· xl/of] 3fF; Sof/f]l6gsf] /fd|f] >f]t xf] .
· b}lgs !) ln= ;Dd b"w pTkfbg ug]{ Ifdtf 

ePsf ufO{ e};Lx?sf] nflu sf]if] 3fF; 
cfjZos dfqfdf v'jfPdf cgfhaf6 tof/ 
kf/]sf] bfgf lbO /xg' kb}{g .

· xl/of] 3fF; a]u/ ufO{ e}+;L kfngsf] sNkgf 
ug{ ;ls+b}g .
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· bw pTkfbgsf] cfwf/ kz'cfxf/fdf ;'wf/ 
To;df klg 3fF; ljsf;df ljif]; hf]8 lbg' 
kb{5 .

· kz'kfns s[ifsx?n] cfly{s b[li6n] kmfO{bfdf 
hfg 3fF;df cfwfl/t eO{ kz'kfng ug'{ 
pko'Qm x'G5 .

3f“; ljsf; ubf{ Wofg lbg' kg]{ ljifox? M
· cfk"mn] kfn]sf kz' ;+Vof / ayfgsf] agfj6 
· 3fF; nufpg] l;hg
· 3fF;sf] hft
· pTkfbg Ifdtf
· 3fF;df ePsf] kf]if0f tTj
· 3fF; nufpg] hUufsf] pknAwtf
· Dff};d tyf xfjfkfgL
· l;+rfOsf] ;'ljwf
· k|fljlws 1fg

3f“;df xg' kg]{ u'0fx? 
 3fF; kf]lifnf] x'g' kb{5 . k|lt OsfO{ 
If]qkmndf a9L pTkfbg lbg] vfnsf] x'g' kb{5 . 
3fF; afx|} dlxgf xl/of] x'g] vfnsf] x'g' kb{5 . w]/} 
k6s 3fF; sf6\g ;lsg] vfnsf] x'g' kb{5 . 
jfg:kflts k|;f/0f af6 km}nfpg ;lsg] vfnsf] 
x'g' kb{5 .

3f“; ljsf;df ePs l;sfO{x? M
s= 3fF; lasf;df lnOPsf /0fgLltx?M
· 3fF;sf >f]t s]Gb| ljsf;
· 3fF;df cfwfl/t kz'kfng
· ;xsfo{df 3fF; ljsf;
· 3fF; ljsf;sf nflu Go"gtd nIf lgwf{/0f
· s[ifsaf6 s[ifs;Dd 3fF; lj:tf/

v=3fF; lasf;sf nflu ckgfOPsf k4ltx?M
· s[ifs ;d"x ;ldlt u7g tyf kl/rfng
· 3fF; ljsf; ;DaGwL cled'vLs/0f
· 3fF; ljsf;sf nfuL ;|f]t s]Gb| :yfkgf

u=3fF; lasf;sf nflu ckgfOPsf lqmofsnfkx?M
· lxpFb] 3fF; ljsf; sfo{s|d
· aif]{ 3fF; ljsf; sfo{s|d

· ax'aif]{ 3fF; ljsf; sfo{s|d
· 8fn] 3fF; ljsf; sfo{s|d
  Dfly pNn]lvt 3fF; ljsf; sfo{nfO{ 
cufl8 a9fpg tklzn cg';f/sf sfo{s|dnfO{ 
k|fyldstfsf ;fy ;+rfng ul/b} cfOPsf] 5 .
· ;fd'bflos jgdf 3fF; ljsf; ug]{
· lghL hUufdf 3fF; ljsf; ug]{
· ;d'bfosf] hldgdf 3fF; ljsf; ug]{
· u|fld0f ;8s 5]p lsgf/df 3fF; ljsf; ug]{
· klx/f] u|:t If]qdf 3fF; ljsf; ug]
{
s]xL dxTjk"0f{ lxp“b] 3f;x? M
h}, alif{d, e]r

s]xL dxTjk'0f{ ax'alif{o 3fF;x? M
-s_ sf]if] 3fF;x? M
  :6fOnf ] , abfd], s8\h' , e6df;], 
ljgs]l;of, ;]G6«f], l;/f6«f], OlknOlkn, HjfOG6 
e]r, l8:df]]l8od, n';g{, Nsf]e/ cflb .
-v_ csf]if] 3fF;x? M
  Dff ]nf;];, l;Ugn, ;'Daf;]6fl/of, 
kf:kfnd, df]nf6f], g]lko/, Ujf6]dfnf, cd|L;f], 
lulg 3fF;, /fO{ 3fF;, sS;k'm6 cflb .
-u_ 8fn] 3fF;x? M
  lsDa', Olkn Olkn, a8x/, sf]O/fnf], 
6fFsL, asfOgf], sfa|f]

ax'aif]{ 3f“; k|;f/0f lalw M
  lapaf6 / afg:klts k|;f/0f af6 ax'aif]{ 
3fF;sf] la:tf/ ug{ ;lsG5 . xfFuf, 8fF7, h/f, 
ufgf, nx/f cflbaf6 ax'aif]{ 3fF;sf] lasf; ug{ 
;lhnf] kb{5 .

ax' aif]{ 3f“; nufpg] ;do M 
  k|foul/ ax'aif]{ 3fF; dg;'gsf] ;'?jft 
;Fu} ;'?jft ;Fu} ;'? x'G5 .

3f“; nufpg] tl/sf M
 lapaf6 k|;f/0f ul/g] 3fF;x?sf] nflu 
dg;'g ;'? x'gf ;fy hUufsf] tof/L u/L klxnf] 
dg;'lg aiff{b x'gf ;fy lap 5g'{ kb{5 . lapsf] 
bfgfsf] cfsf/ cg';f/ lapsf] kl/df0fsf] 
cfjZostf kb{5 . h:t} :6fOnf] 3fF;sf] lapsf] 

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ #$



dfqf k|lt x]S6/ If]qkmnsf nflu % s]=hL=lapsf] 
cfaZostf kb{5 . dl;gf] lap ePsf sf/0f 
lapnfO{ w]/} k'g'{ xF'b}g .
 g]lko/ 3fF;sf nflu #) ;]=dL= ulx/f] 
tyf uf]nfO{sf] vf8n vgL dlnnf] df6f] tyf dnn] 
k'g'{ kb{5 . ltg cfVnfsf] 6'qmf kf/L b'a} tkm{ 58\s] 
kfl/ sf6]/ Ps cfVnf hldg d'lg Ps cfVnf 
hldgsf] ;txdf / Ps cfVnf hldgdfly kf/L $% 
l8u|Lsf] sf]0fdf /f]Kg' kb{5 . ;]6\; /f]Kbf () 
;]=dL=sf] km/sdf /f]Kg' kb{5 .
 d'nf6f], kf:kfnd, ;'Daf;]6]l/of, l;Ugn 
h:tf aG;f] k|hfltsf ax' aif]{ 3fF;x? ufFh kmf]/]/ 
#) ;]=dL=sf] km/sdf ;fg'{ kb{5 . h]7–c;f/df 
df6f]df k|z:t lr:ofg ePsf] ;dodf ufFh kmf]/]/ 
/f]Kg' kb{5 .
 8fn] 3fF; nufpFbf sDtLdf !=% lkm6 
ulx/fO{ tyf uf]nfO{sf] vf8n vgL dlnnf] dn 
tyf df6f]n] slDtdf Ps xKtf cufl8 k'g'{ kb{5 . 
df6f] vfFlbPkl5 dfq vf8nsf] lardf kg]{ u/L 
la?jf /f]Kg' kb{5 . vf8ndf kfgL hDg lbg' x'Fb}g .

dnsf] k|of]u M
 hlt klg aG;f] k|hfltsf cyf{t\ csf]if] 
3fF;x? 5g\ ltgLx?sf] nflu gfO6«f]hg o'St 
dnsf] dfqf a9L k|of]u ug'{ kb{5 . hlt klg sf]if] 
3fF;x? 5g\ ltgLx?sf] nflu km;kmf]/; o'Stdn 

a9L dfqf k|of]u ug'{kb{5 . sf]if] 3fF;df gfO6«f]hg 
o'St dn lap 5g]{ a]nfdf k|of]u ug'{ kb{5 eg] 
a9L pTkfbgsf nflu csf]if] 3fF;x?df gfO6«f]hg 
o'St dn k|To]s k6s 3fF; sf6]kl5 6k 8«];sf] 
?kdf k|of]u ug'{ kb{5 .

l;“rfOsf] Aoa:yf M
 a9L 3fF; pTkfbgsf nflu df6f]sf] 
ca:yf x]/L lgoldt ?kdf l;+rfO{sf] ;'lawf x'g' 
kb{5 . xl/of] 3fF;df sl/a *) b]lv () k|ltzt 
kflg x'g] ePsf]n] 3fF;sf] pTkfbg a9fpg 
cfjZos cg';f/ l;+rfO{sf] lgoldt k|aGw 
ldnfpg' kb{5 .

3f“;sf] pTkfbg M
 a9L dfqfdf 3fF; pTkfbgsf nflu 
;dod} 3fF; nufpg], dnsf] dfqf l;kmfl/; ul/P 
cg';f/ k|of]u ug]{, l;+rfO{sf] k|aGw ldnfpg] ;xL 
;dosf] cGt/fndf 3fF; sf6\g] cflb h:tf 
Aoa:yfkgdf e/ kb{5 . 3fF; sf6\bf hldgsf] 
;txaf6 sl/a % ;]=dL= 5f8]/ sf6\g' kb{5 . h:n] 
ubf{ kl5 3fF; knfpg ;lhnf] x'G5 / pTkfbgdf 
a[l4 x'G5 . ax' aif]{ 3fF;sf] pTkfbg 3fF;sf] hft, 
v]tLsf] Aoa:yfkg cflbdf e/ kb{5 . xfO{la|8 
3fF;sf] pTkfbg a9L x'G5 .
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ho ho ho ho ho kz' wg
kz' wgdf nfuL/xf]; ;w}+ xfd|f] dg\ 

 kl/>dL d]xglt ls;fg bfh' efO{
  ;Ddfg ;fy :jLsfg{' xf]; xfd|f] cg'bfg nfO{ 
  nugl;ntf kl/>d hlt ug{ ;S5f} 
  To;s} e/df ;xof]u clg kmfObf lng ;S5f} .   

 ho ho ho ho ho kz'wg  
 kz' wgdf nfuL /xf]; ;w}+ xfd|f] dg .

  g'gsf] ;f]emf] dfq x}g u'g klg nfpg'
  ;d:ofdf kl/uP xfdL ;Fu cfpg';\ 
  gd'gf / sd{7of]Uo Aofa;flo aGg';\ 
  zTo s'/f ;a} ;+u ;w}+ el/ af]Ng';\ .

gofF gofF ;[hgfdf ;w}+ e/L nfUg';\ 
gvf]l;g] gn'l6g] wg xf] xfd|f] 1fg 
u5f}{ xfdL ;w}+ e/L ls;fg nfO{ ;Ddfg .

  ho ho ho ho ho kz' wg 
  kz'wgdf nuL/xf]; ;w}+ xfd|f] dg ;w} xfd|f] dg .

ho ho ho ho ho kz' wg

kljqfb]jL bfxfn
clws[t:t/ 5}6f]

kz'kG5L tyf dT:o ljsf; lgb]{zgfno,
k|b]z g+= !, lj/f6gu/ 
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 xfd|f] b]zdf  kz'x? b'O{ lsl;djf^ 

kfNg] ul/G% . Ps j+w'jf ?kdf eg] csf]{  

r/fP/ . a+w'jf ?kdf kz'x? kfNbf xl/of] 

#f+; sf^]/ af]s]/ NofO{ uf]&df kz'nfO{ lbg] 

ul/G%  eg] r/fP/ kfNbf r/g If]qdf ePsf 

#f+; nfO kz'x?n] rg]{ / c#fpg] ub{%g\ . ;a} 

ef}uf]lns If]qdf oL b'a} lsl;dn] kz'x? 

kfNg] u/]tf klg pRr kxf*L e]usf ofs, 

gfs, rf}/L, Rofe |f, e]*f ,afv|f eg] k")f{tof 

r/g If]qdf r/fP/ kfNg] u/LG% . o+xf vf; 

u/]/ kz'x?nfO r/fP/ kfNbf s] slt kz' 

;+VofnfO s] slt r/g If]q rflxG% / s] s:tf] 

u')fsf] r/g If]q x'g' kb{% eGg] jf/]df rrf{ 

ul/Psf] % .

hgfj/nfO{ r/g If]qdf r/fpbf pQm 

r/g If]qsf] Ifdtfsf] cfwf/df r/fpg] ug'{ 

kb{% . r/g If]qsf] kz'x? wfGg] Ifdtf 

-Carrying Capacity _ eGbf a(L kz'x? r/fO{Psf] 

ca:yfdf kz'x?n] ?rfpg] #f+; gfz x'g uO{ 

r/g If]qdf xsf; x'G% . nfdf] ;do ;Dd w]/} 

kz'x? r/fPdf Toxf ePsf #+f;x?sf] k'gM 

knfP/ cfpg] -Regrowth_ qmd g} x/fpg ;Sg] 

x+'bf jftfj/)fdf ;d]t g/fd|f] c;/ kb{% . t;y{ 

k|fs[lts r/g If]qsf] ;lx pkof]u ug{ / 

r/gaf^ kz' kfngaf^ clwstd nfe lng  

sd;]sd kz' j:t'sf] b/ -Stocking Rate_ / r/g 

If]qsf] Ifdtf -Carrying Capacity _ jf/] !fg x'g' 

clt cfjZos % .

!= nfOe:s6s o'lgs -LU_
  Pp^f hgfj/nfO{ Ps nfOe:^s o"lg^ 

eg]/ eGg ;lsG% . t/  LU k|of]u ubf{ #F+;sf] 

kl/df)f ;fy} cGo ?kdf klg k|of]u ul/g] 

ePsf]n] &"nf ;fgf ;j} vfn] Ps hgfj/nfO Ps 

LU eGg gldNg] x'gfn] o;sf] :^f)**{ tf]lsPsf] 

% . g]kfndf Pp^f jo:s -Adult and non  

lacta�ng_ / 300 KG zf//Ls tf}n ePsf] 

hgfj/nfO Ps LU dflgG% . 

Carrying Capacity / Stocking Rate kQf nufpg] tl/sf

k'?iff]Qd kf08]
clws[t:t/ 5}6f]

kz'kG5L tyf dT:o ljsf; lgb]{zgfno,
k|b]z g+= !, lj/f6gu/

@= Sof/Lª Sofkfl;6L -Carrying Capacity_
 r/g If]qn] jftfj/0fnfO{ c;/ gkfg]{ 
u/L kz'x? rg{sf] nflu wfGg ;Sg] IfdtfnfO{ 
carrying capacity elgG5 .  of] k|fKt r/g If]q / 
To;df r/fO{g] hgfj/sf] ;+Vof ;+u ;DalGwt 

zAb xf] . Pp^f lgwf{/Lt r/g If]qdf ePsf] 

#f+;sf] kl/df)fsf cfwf/df hgfj/nfO rflxg] 

u/L v'jfpg jf r/fpg slt clwstd ;do 

;Dd ;lsG%  jf To; r/g If]qdf ePsf] #f+;n] 

slt hgfj/nfO{ clwstd ;do ;Dd wfGg 

;Sb% To;}nfO{ To; r/g If]qsf] Carrying 

Capacity elgG% . Carrying Capacity sf] 

ljZn]if)f ubf{ nfdf] ;do -Long term CC_ jf 

%f]^f] ;do -Short term CC_ sf] nflu ug]{  

ul/G% . ;fwf/)ftof vf; r/g If]qdf vf; 

°t' jf aif{df vf; ;+Vofsf hgfj/nfO{ r/fpg] 

u/L Carrying Capacity  lgwf{/)f ug{ ;lsG% .

#= :6sLª /]6 -Stocking Rate_
  :^sL~ /]^ -Stocking Rate_ eGgfn] 

r/fpg ;Sg] hgfj/sf] ;+Vof xf] . Pp^f 

lgwf{/Lt r/g If]qdf slt ;+Vofdf kz'x? 

r/fO{G% To;nfO{ :^sL~ /]^ elgG% . :^sL~ /]^ 

-Stocking Rate_ lgwf{/)f ubf{ ;DalGwt r/g 

If]qsf] Ifdtf -Carrying Capacity_ / nfOe:^s 

o"lg^sf] cfwf/df ul/G% . :^sL~ /]^ nfO{ r/g 

If]qkmn -x]S^/_ k|lt nfOe:^s o'lg^ k|lt aif{df 
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eGg] ul/G% . h:t} 2 ha / LU / Year slx slx 

cyjf g]kfndf klg o;nfO{ hgfj/ k|lt r/g 

If]q jf  LU /ha eGg] klg ul/G% . Pp^f 

lgwf{/Lt r/g If]qdf pQm If]qsf] Sof/L~ 

Sofkfl;^Lsf] cfwf/df slt nfOe:^s o"lg^ 

r/fpg ;lsG% eg]/ lx;fj ug{' kb%{ . h:t} 

Pp^f s[ifs;+u 8 uf]^f  ;fgf &"nf kz' %g\ / 

ltgx?sf] zf/L/Ls tf}n hDdf 2700 s]=lh= % 

eg] 2700 nfO{ 300 -300 Kg =1  LU _ n] efu ubf{ 

9 x'g\ cfp% cyf{t 9 LU x'G% . pSt 9 LU 

h;nfO{ 7.5 s]=lh= ;'Vvf kbf{y k|lt LU k|lt lbg 

sf b/n] Ps lbgnfO{ nfO{ 9 X 7.5 = 67.5 s]=lh= 

;'Vvf kbfy{ cfjZostf kb{% .

 pQm s[ifssf] lgwf{/Lt hUuf -dfgf} 2 

x]S^/_ df TotLv]/ slt ;'Vvf kbfy{ % lx;fj 

ug{' kb{% . r/gdf ePsf] #f+;sf] hftsf] 

cfwf/df ;'Vvf kbfy{ lgsfng' kb{% . o;/L 

lx;fj ubf{ pQm If]qkmndf dfgf}+] 3000  s]=hL= 

;'Vvf kbfy{ % eg] p ;+u ePsf] 9 LU nfO{ To; 

hUufdf ePsf] 3000 s]=hL= #F+;n] slt lbg 

k'Ub% ToxL To; #f+; If]qsf] Carrying Capacity  

xf] .

h:t}M   

LU  : 9
DM req /day    : 67.5
DM Available  :  3000 Kg
Grazing days  = DM Available ( Kg) 
           DM req /day
              3000
           67.5
  = 44.44 day

 cyf{t 9 LU nfO pQm 2 x]= hUufsf] 

To; ;do lgwf{/)f u/LPsf] #f+;n] pko"Qm 

cfxf/fsf]nflu 44 lbg k'Ub% . o; eGbf a(L 

lbg r/fpbf Grazing Pressure al(x'G% eg] sd 

lbg r/fpbf Grazing Pressure sd x'G% . 

Grazing	 Pressure a(L x'bf r/gdf Xof; x'g 

cfp% . Carrying Capacity lx;fj ubf{ Seasonal , 

Yearly jf  long term ;Dd klg lx;fj ug{ 

;lsG% . dflysf] lx;fj Seasonal  xf] . 
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kl/ro
  g]qmf]l6s OG6]/fO6L; -Enterotoxemia_ 
s'v/fdf -a|f]On/, n]o;{_ nfUg] sn;6«L8Lod 
k/lk|mGh]G; -type A, type C_ Aofs6]/Lofn] nfUg] 
cfG›fsf] lelq kq -Intes�nal Mucosa_ kl/ung 
eO ;8\g] -PSo'6_ k|s[ltsf] cfly{s b[li6sf]0fn] 
dxTjk'0f{ ;+qmfds /f]u xf] . PG6Lafof]l6ssf] 
hyfefjL Aokfs / ts{xLg -ira�onal_ k|of]usf 
sf/0f lasf; ePsf] PG6Lafof]l6s /]l;:6]G;n] 
dfgj :jf:yodf kg]{ gsf/fTds c;/ a9\b} uPsf] 
tYo laZj :jf:Yo ;+u7gaf6 k'li6 eO laleGg 

s'v/fsf] g]qmf]l6s OG6]/fO6L; -cfGb|f ;8\g] /f]u_

8f= sdn lu/L
kz' lrlsT;s

e"ld Aoj:yf s[lif tyf ;xsf/L d+qfno 
k|b]z g=!, la/f6gu/

;/f]sf/jfnf ;+3 ;+:yfaf6 laZjAofkL ?kdf PG6Lafof]l6ssf] ts{;+ut k|of]u cleofg z'? ePkl5 
g]kfndf klg @)&$ ;fn b]lv kz'k+IfLsf] bfgfdf k|of]u x'g] PG6Lafof]l6s lkm8 lk|ldS; cfotdf /f]s 
nufOof] / bfgfdf PG6Lafof]l6s k|of]uaf6 AofS6]/Lofn] ubf{ x'g] /f]ux? -Bacterial Diseases_ sf] 
arfjdf sdL cfO Necro�c Enteri�s, E=Coli, Fowl Cholera, Coryza h:tf /f]ux?sf] k|sf]k a9]sf] 5 . 
kf]N6«L kmfd{x?df sdfhf]/ h}las ;'/Iffsf] Aoj:yf, cAoj:yLt bfgf e08f/0f / sdhf]/ :jf:Yo tyf 
kf]if0f Aoj:yfkg / zl//sf] k|lt/Iff k|0ffnL -Immunity_ sdhf]/ kfg]{ /f]u -/fgLv]t, uDa/f], d/]S;_ 
tyf tTjx? -cold stress, heat stress, toxin, malnutri�on_ sf sf/0f  of] /f]usf] ;+qmd0fsf] nflu 
cfjZos jftfj/0f ;[hgf x'G5 . k|b]z g+=! sf laleGg :yfgsf n]o;{ kmfd{x?df klg dfly pNn]v 
ul/Psf sf/0fx?n] cg's'n ca:yf aGg uO of] cfG›f ;8g] /f]un] cfly{s ?kn] Iflt u/]sf] 5 .

/f]usf] ljz]iftf 
  of] /f]u PSsf;L ;'? x'G5 / d[To'b/ tLa| ultdf a9\g] ub{5 . zl//df pRr hnljof]hg x'g] 
ePsf]n] 5fnf df;'df 6f+l;Psf] x'G5 . n]o;{ / Kof/]G6 s'v/fdf of] /f]u k|fo c08f pTkfbg z'?  / lksdf 
k'u]sf] -@% b]vL $% xKtf_ a]nfdf nfUg] ub5{ . sS;L /f]usf] h6Lntfsf] ?kdf klg of] /f]u b]lvg] ub{5 . 
Type A / Type C n] qmd;׃  A / P gfds laif -Toxin_ pTkfbg ub{ ub{5 / pQm laifsf] k|efjn] sn]hf] 
sfnf] x'g] / cfG›fsf] lelq kq -Intes�nal Mucosa_ kl/ung eO ;8\5 . ;fgf] cfG›f k|fo Uof;n] el/G5 
/ km'n]sf] b]lvG5 . d[To'b/ Acute Form df pRr x'G5 / Subclinical form df kmf6km'6 x'G5 .

lta| cj:yf -Acute Form_׃ 
  o; k|sf/sf] ;+qmd0fdf crfgs s'v/f la/fdL x'g], k|fo nIf0f b]lvPsf] @ b]vL # 306fleq dg]{ 
/ d[To'b/ crfgs a95 . Aoj;flos n]o;{ / la8;{df c08f kfg{ z'? ug]{ a]nf / lks pTkfbg ePsf] 
a]nf of] Acute Form b]lvG5 . of] ca:yf % b]lv !) lbg ;Dd hf/L /xG5 / d[To'b/ % b]vL %) k|ltzt 
;Dd k'Ug ;S5 . k|fo a|f]On/ / la|8/df sS;L8Lof];L;sf] hl6ntfsf] ?kdf klg of] k|sf/ b]vf kb{5 .

l56k'6 k|efj kfg]{ cj:yf -sporadic outbreaks_׃
  lkm8df u|f]y k|f]df]6/sf] ?kdf PlG6jfof]l6s k|of]u gul/Psf], Plgdn k|f]l6g -Fish Meal, MBM 

etc_ df cfwfl/t 8fO6 /x]sf] / kmd{df c;n Aoj:yfkg cEof; s8f -Strict Husbandry Prac�ce_ 
g/x]sf] cj:yfdf of] k|sf/sf] ;+qmd0f af/Daf/ b]vf kb5{ / l56k'6 s'v/f dg]{ ub{5 . a|f]On/sf] s];df 
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z'?sf nIf0fx? 5]/f}6L, vf]/ leHg] x'G5 / dg]{ b/ la:tf/} a9g yfN5 . d[To'b/ guGo klg x'g ;S5 t/ 
n'Kt -Subclinical_ ;+qmd0f ayfgdf :yflkt eO nfdf] ;do ;Dd k|efj kfl//xG5 / cfG›fsf] Ifltsf 
sf/0f bfgf kfrg sld ePsf] x'gfn] k|fo #% lbgkl5 s'v/fsf] FCR  36g uO a[l4 b/df sdL cfpg 
yfN5 .

/f]u ;g]{ dfWod׃ ;+qmldt df6f], w'nf], ;f]Q/, ;'nL, bfgf cflb
 kf]:6df]6{ddf b]lvg cj:yfx? -Postmortem Lesions_

/f]u lgbfg
  o; /f]usf] lgbfg gross lesions -ruffled intes�nal mucosa_, nIf0f / an8 cuf/df  
bacterial isola�on u/]/ ul/G5 .

pkrf/ / /f]syfd 
– ;d:of ePsf] kmnsdf of] /f]usf] nfuL l;kmfl/; ul/Psf] Doqmf]nfO8 -Lincomycin_,  Penicillin 

?ksf] PlG6afof]l6s, l/xfO8«];g bafO -Electrolyte_ sf] k|of]u ug]{ .
– kmfd{df h}las ;'/Iffsf pkfox? / c;n Aoj:yfkg cEof; -Good Husbandry Prac�ce_ s8f 

?kdf nfu' ug]{ .
– z/L/sf] k|lt/Iff k|0ffnL -Immunity_ sdhf]/ kfg]{ d/]S;, /fgLv]t, uDaf]/f] / sS;Ll8of]l;; 

h:tf /f]ux? l;kmfl/; u/LPsf] tfnLsf cg';f/ vf]k nufO k|efjsf/L ?kdf Aoj:yfkg ug]{ . 
– bfgfdf k|f]l6gsf] ;|f]tsf] ?kdf kmL; ldn, Pd=la=Pd= k|of]u ubf{ PG6Lafof]l6s k|of]u ug{ gldNg] 

ca:yfdf k|f]afof]l6s tyf lk|afof]l6ssf] k|of]u ug]{ . 

hnlaof]hg eP/ df;'df 5fnf 6f+l;Psf] 6lS;gn] sn]hf] sfnf] ePsf] cfGb|fdf Uof; el/Psf] 6lS;gn] cfGb|f ;8]sf] -Necrosis_

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ $)



g]Nzg kf]v/]n
dT:o ljsf; clws[t -clws[t:t/ cf7f}+_
kz'kG5L tyf dT:o ljsf; lgb]{zgfno

! g+ k|b]z lj/f6gu/

cSjfkf]lgs k|ljlw

df5f 

  kfgL  la?jf

  of] Pp6f pTkfbg k4lt xf] hxfF df5f 
;fy} t/sfl/ pTkfbg ul/G5 . o;/L pTkflbt 
t/sfl/ laiffbL /lxt x'G5 . df5f kfngdf k|of]u 
ePsf] kfgLdf lasf/o'Qm Uof; c+df]lgof x'G5 
h:nfO{ AofS6]l/ofn] gfO6«]6;df kfl/0ft ub{5 h'g 
la?jfn] kf]if0fsf] ?kdf k|of]u ub{5 . o;df 
lkmN6/ xfjfsf] ;+rf/ / AofS6]l/ofsf] k|d'v 
s[ofsnfk  /x]sf] x'G5  .

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ $!

o; k|ljlwdf b'O6f kIf /x]sf x'G5g\ 
! hlno lha kfng                                                                                         
@ t/sf/L pTkfbg 
 df5f /flvPsf ] kfgLaf6 lg:sg] 
lasf/nfO{ la?jf pTkfbgdf kf]if0fsf] ?kdf k|of]u 
ul/G5 .

kmfO{bfx? s] 5g t < 
– emf/kftsf] ;d:of gx'g] 
– yk l;rfO lbg' gkg]{ 
– ;lhn} km;n lng ;lsg] 
– /;folgs dn / laiffbLsf] k|of]u ug{' gkg]{ 

– h'g;'s} kof{a/0fdf ug{ ldNg] 
– ()% kfgLsf] art x'g] 
– >f]tsf] k'g k|of]u ul/g] x'Fbf aftfj/0fdf c;/ 

gx'g]
– kf]if0f o'Qm df5f / t/sfl/sf] cfk'tL{ x'g] 
la?jf s;/L /f]Kg] < 
– lapnfO{ sf]sf]lk6df pdfg]{ 
– sf]sf]lk6n] xfjf / kf]if0f pQm kfgLnfO{ 

;Gt'lnt dfqfdf la?nfO{ pknAw u/fp5 
– la?jf 7"nf] tLg kft] ePkl5 gofF a]8df ;fg]{ 
l;kmfl/; ul/Psf t/sf/Lsf hftx? 
– leG8L
– 6df6/
– ;fu
–  klbgf
–  /fof]
–  n;'g cflb
l;kmfl/; ul/Psf] df5fsf] hft 
– laz]ifu/L u|f; sfk{
–  sdg sfk{ 
–  l6nflkof 
– df5f nfO{ lbgdf b'O{ k6s bfgf lbg] 
– :jYo e'/f k|of]u ug]{ 
– k|lts'n cj:yf ;xg ;Sg] df5fsf hft 

5gf}6 ug]{
o;n] s;/L sfd ub{5 <
df5f 6]Gsdf kfng ug]{žt/sf/L kfgLdf 
kmnfpg]

”
o;df  k'/} gfO6«f]hgsf] rqm rN5 



”
df5fn] lgsfNg] kmf]xf]/df cGdf]lgof x'G5 

”
kfgLdf /x]sf  z'Id lhan] cGdf]lgof nfO{ 
gfO6«]6df kf/L0ft ub{5

” 
la?jfnfO{ a8\g x's{g / pTkfbg lbg gfO6«]6sf] 
h?/L kb{5 

”
la?jfn] kfgL af6 lkmN6/ u/L gfO6«6]; lnG5 

”
;kmf kfgL km]/L df5fsf] 6]Gsdf cfk"lt{ x'G5
cGo kmfO{bfx?                             
– kl/jf/sf] vBf tyf kf]z0f ;'/Iff x'G5 

– laqmL u/L cfDbfgL ug{ ;lsG5 
– pkef]Qmfx?n] cufl{\gs pTkfbg pkef]u ug{ 

;S5g 
– tfhf pKtfbg x'G5 
– ;f}o{ phf{sf] k|of]u x'G5 
cfjZos ;fdu|Lx? 
– df5f 
– 6]Gs 
– la?jf 
– la?jf /f]Kg] a]8 
– lkmN6/ 
– nfO{6 
– l;rfO{ 6a 
– lah'nL/;f]n/ cfbL .   

dfggLo d'VodGqL z]/wg /fO{af6 kz'kG5L tyf dT:o ljsf; lgb]{zgfnosf] sfof{no ;d'b\3f6g ug'{x'“b} .

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ $@



ljgf]b s'df/ ;fx
kz' lrlsT;s -clws[t:t/ cf7f}+_
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k|b]z g+= !, lj/f6gu/

 :^fO{nf] Pp^f ax'jlif{o sf];] #f+; xf] . 

o;sf ;—;fgf kftx? k|Zf:t xféfljéfx? 

x'G%g\ . o;sf] emfé a(Ldf 150 ;]=dL=;Dd 

cUnf] x'G% . 

:6fO{nf] 3f+; -Stylo_ tyf g]lko/ 3f+; -Napier)  v]tL k|ljwL

Ø :^fO{nf] clt kf]lifnf] #f+; xf] . o;nfO{ ufO{ 

j:t'n] clt dg k/fp+%g\. :^fO{nf]sf] x] klg 

jgfpg ;lsG%g . :^fO{nf] e"—;+/If)fsf] 

nfuL klg pkof]uL x'G% . sf];] afnL 

ePsf]n] :^fO{nf] jfo'd)*ndf /x]sf] 

gfO^<f]hg tTjnfO{ df^f]df ldnfpg] ub{% .

Ø :^fO{{nf]nfO{ ;df]if)f k|sf/sf] hnjfo' 

rflxG% . o;nfO{ g]kfnsf] t/fO{ tyf dWo 

kxf*L If]qsf] 2000 ld^/ p+rfO{;Dd 

nufpg ;lsG% . :^gfO{nf]nfO{ v]tjf/Ldf 

dfq geO{ af+emf]/klt{ hUuf, cfnL, sfGnf, 

u/fsf] l*n, le/fnf] hUufx? / j[Iff/f]k)f 

ul/Psf] &fp+df ;kmntfk"j{s nufpg 

;lsG% .

Ø :^fO{nf]nfO{ z'$ jfnLsf] ?kdf jf cGo 

#f+;x? h:t} df]nf;];;+u ldl>t v]tL ug{ 

;lsG% .

Ø :^fO{nf]nfO{ u[id ¥t'df dg;'g z"? eP 

kl% h]i& c;f/df %g{ kb{% . l;+rfO{sf] 

;'ljwf ePsf] hUufdf :^fOn{ f ] kmfug' —rq} df 

%/ ] klg xG' % .

Ø :^fO{nf]sf] ljp ;fgf] / dl;gf] x'G% . 

:^fO{nf]sf] v]tLsf] nfuL hUuf /fd|f] tof/ 

u/]ssf] x'g' kb{% . hUuf tof/ ubf{ /fd|f] 

vghf]t u/L emf/kft x^fP/ df^f] a'a'{/fp+bf] 

kfg'{ k%{ .

Ø ;wf/)ftof Ps /f]kgLdf 250 u|fd -Ps 

x]s^/df 5 lsnf]_ aLp eP k'U% . aLp %bf{ 

v]tdf Psgf;;+u ;j}lt/ %g{' kb{% . 

jLpnfO{ nfO{gsf] b"/L 50 ;]=ld=x'g' kb{% . 

aLp %bf{ aLpnfO{ df^f]df ulx/f] u/L k'g{' 

x'b}g . aLp 1 ;]=ld=eGbf ulx/f] u/L df^f]df 

k'l/Pdf ̂ ';fx? pd|g ;sb}gg\ .

Ø af+emf] / le/fnf] hUufdf :^fO{nf]sf] v]tL 

ubf{ ; ;fgf] s'nf] agfO{ aLp %g{ ;lsG% . 

o:tf] s'Nff] jgfp+bf s'nf] sl/j 10—15 

;]=ld= ulx/f] / Tolts} rf}*f x'g' kb{% . 

s'nf] leqsf] df^f] vg]/ a'a'/fp+bf] agfpg[' 

kb{% . aLpnfO{ s'nf]df %/]/ df^f]n] aLp 

(fsL lbg' kb{% . Pp^f s'nf] b]vL csf]{ 

s'nf]sf] b"/L 1 ld^/ /fVg' kb{% .

Ø pGgt ?kdf :^fO{nf]sf] v]tL ubf{ k|lt /f]kgL 

4 lsnf]u|fd o'l/of dn aLp %g{' cufj} 

df^f]df ldnfpg' kb{% .

Ø ;wf/)ftof :^fO{nf] %/]sf] 2—3 dlxgfdf 

#f+; sf^\g nfos x'G% . :^fO{nf]nfO{ ynf]d} 

r/fP/ jf #f+; sf^]/ v'jfpg ;lsG% . 

klxnf] s^fO lnPsf] *]( klxgfdf bf]>f] 

s^fO{ lng ;lsG% . aif{e/Ldf :^fO{nf]jf^ 

2—3 afnL lng ;lsG% . #f+; sf^\bf 

e'O+jf^ sl/j 10 ;]=ld=dflyjf^ sf^\g' 

kb{% . aLp lng] xf] eg] Ps k^s #f+; 
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sf^]/ km"n km'Ngsf] nfuL %fl* lbg' kb{% .

Ø :^fO{nf] k|fo aif}{ el/ xl/of] /lx /xG% t/ 

r}q a};fvlt/ of] s]xL ;'sg ;Sb% . 

;fwf/)f cj:yfdf Ps /f]kgLjf^ 

1000—1500 lsnf]u|fd -k|lt x]S^/ 20— 

30 ^g_ ;Dd xl/of] #f+;sf] pJhf lng 

;lsG% . olb pGgt tl/sfn] v]tL u/]df 

#f+;sf] pJhf bf]Jj/ a(fpg ;lsG% . 

Ø :^fO{nf]nfO{ xl/of] #f+;sf] ?kdf dfq jf 

k/fn;+u ld;fP/ v'jfpg ;ldG% .

Ø :^fO{nf]sf] sf];f lxp+bdf l%lkG%g\ / kf}if 

df# lt/ jfnL sf^\g nfos x'G% . aLp 

;+sngsf] nfuL sf];f ;d]tsf] xfuf+ 

x+l;ofn] sf^\g' kb{% . sf^\bf sf];fnfO{ 

Iflt k'Cofpg' x'b}g gq sf];f km'^]/ aLp 

%l/P/ hfG% . sf^]sf] sf];f ;lxtsf] 

efunfO{ ;kmf lnk]sf],#fd nfUg] &fp+df 

;'Sg lbg' kb{% . sf];f ;'s]/ km'^\g nfu] 

kl% bfpgL u/L r'^]/ aLp emfg'{ kb{%{ . 

aLpnfO{ lgkmg]/ ;kmf kf/L b'O{ #fd ;'sfO{ 

yGsfpg' kb{%।

Ø ;wf/)ftof :^O{nf]af^ k|lt /f]kgL 10 

lsnf]u|fd -k|lt x]S^/ 200 lsnf]u|fd_ aLp 

k|fKt ug{ ;lsG% . olb pGgt k|lallw 

ckgfPdf aLp pTkfbg a(fpg ;lsG% . 

aLp lnO{ ;s]kl%sf] e'; kz' cfxf/fdf 

k|of]u x'G% .

g]lko/ 3f+; -Napier)

Ø g]lko/ g]kfnsf] k|foM x/]s e"efudf kfO{g] 

cToGt nf]slk|o ax'jlif{o #f+; xf] . Ps 

k^s nufPkl% jiff}{;Dd sf^\g kfOg] / 

t'ngfTds ?kdf cGo #f+;sf] bf+hf]df 

pTkfbg klg jl( x'g] x'gfn] ls;fgx?n] of] 

#f+;sf] dxTjnfO{ /fd|/L j'emb} cfPsf] 

kfOG% . blIf)f clk|msfsf] #gf héndf 

pTklt ePsf] &flgPsf] of] #f+; Plzofsf 

w]/} If]qx?df km}lnPsf] %. g]kfndf k|foM 

ls;fgx?n] wf+; nufpg hUufsf] jGbf]j:t 

ug{ g;Sg] x'gfn] l*n, sfGnf, #/ jl/k/L 

tyf s'gfsfKrfsf l;ldt hUufdf nufP/ 

klg 2—4 af]^jf^} *f]sf]el/ #f+; sf^|g 

;lsg] ePsf]n] g]kfnsf] kxf*, t/fO{ 

htftt} g]lko/ km}lnPsf] xf] .
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Ø c? h:t} g]lko/ klg kfgL ghDg] kf+uf], 

b'd^ tyf jnf}^] df^f]df /fd|/L km:^fp+% . 

w]/} hUuf ePdf o:sf] v]tLsf] lgldQ 2—4 

k^s vghf]t u/L *Nnf km'^fO{ z'?df 50 

s]=hL= gfO^<f]hg, 50 s]hL km:kmf]/; tyf 

30—40 s]hL kf]^f; k|ltx]S^/sf b/n] 

df^f]df ldnfO{ sl/j 10 ̂ g uf]j/ dn k|lt 

x]S^/sf b/n] /fd|/L df^f]df ld;fP/ 

hUufsf] t of/L u/]df o; #f+;jf^ dgUo 

pTkfbg lng ;lsG% . t/ #/ jl/kl/sf] 

yf]/} hUufdf nufpbf eg] dnvfbsf] vf;} 

Wofg glbPdf klg o;jf^ #f+; pTkfbg ug{ 

;lsG% . Jofj;foLs ?kdf g]lko/ v]tL 

ul/Psf] cj:yfdf /f]k]sf] sl/j 3 dlxgfkl% 

k|yd k^s sf^\g ;lsg] x'gfn] k|To]s 

s^fO{kl% 25—30 s]hL k|lt x]S^/sf b/n] 

gfO^<f]hg dn %g{ ;s]df /fd|f] pTkfbg 

x'G% .

Ø g]lko/ wf+; ;fg{ w]/} ;lhnf] % . olb 

l;+rfOsf] ;'ljwf %  eg] kmfNu')fsf] cGTo 

tyf r}q, a}zfv / olb cfsf;] kfgLsf] 

e/df nufpg' k/]df h]i& / cfiff(df of] 



#f+; /f]Kg' kb{%. p+v'sf] *f+& h:t} 3 cf+Vnf 

hldg d'lg / Ps cf+Vnf hldg dfly kf/]/ 

uf*]df g]lko/ ;fg{' cfklQ kb}{g . cj:yf 

x]/L x/]s nfOgdf Pp^f *f+& / csf{sf] b'/L 

20—30 jf 50 ;]=dL=sf] km/sdf nufpg 

;lsG%. To;sf] ;§f 60x60 ;]=dL=-xf/ x 

lj?jf_ sf] km/sdf nufPdf k|lt x]S^/sf] 

lgldQ 27,777 *f+& ePdf k'Ub% eg] 30 x 

30 ;]=dL=sf] b'/Ldf nufPdf 1,11,111 *f+& 

k|lt x]S^/sf] lgldQ cfjZos k%{ .

Ø lxp+bdf tyf kmfNu')f / r}qdf nufp+bf 

z'?df ;g{sf] nfuL s]xL ;do nfUg] / uf+h 

xfNg klg g;Sg] x'gfn] jl/kl/sf] emf/n] 

(fs]/ of] #f+;nfO{ ;d:ofdf kfb{% . t/ 

aiff{ nfUgf;fYf g]lko/ dHhfn] uf+lhP/ 

cfp+% / emf/ klg ;lhn} gf; ug{ ;Sb% .

Ø x'g t g]lko/ #f+; sf^]kl%sf &'^fnfO{{ h/} 

;d]t pv]n]/ klg dfly eg] em} &'^f ;fg{ 

;lsG% t/ Jofj;flos ?kjf^ v]tL ubf{ 

eg] &'^f ;fg{ ;lsG% t/ Jofj;flos 

?kjf^ v]tL ubf{ eg] &'^feGbf *f+& g} /fd|f] 

x'G% . t/ slnnf *f+& eg] ;s];Dd k|of]u 

gug'{ g} /fd|f] . slnnff *f+& p:t} k/] s'lxg] 

/ h/f xfNg g;Sg] x'gfn] ;fg{ sl&g klg 

x'G% .

Ø g]lko/ sf^\bf sl/j 15—20 ;]=dL=%f*]sf] 

cj:yfdf /fd|/L knfpg ;S% . aif{ el/df 

7—8 k^s;Dd sf^\g ;lsg] of] #f+;sf] 
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pTkfbg 130— 140/ 50 ^g;Dd xl/of] 

#f+; k|lt jif{ k|lt x]S^/sf b/n] lng 

;lsG% . /fd|/L dnhn :ofxf/ k'CofPdf 

Ps x]S^/ v]tL ug{ g;s]sf] cj:yfdf ;d]t 

k|lt sÝf 50—60 lSjg^n;Dd jif{ el/df 

s"n xl/of] #f+; pTkfbg ug{ ;lsG% . 

csf]z] jfnL ePsf sf/)f o;df sRrf 

k|f]l^g 6—11 k|ltzt;Dd dfq kfOg%,tyflk 

vlgh nj)f / cGo kf}li^s tTj eg] /fd|f] 

kfOG% .

Ø g]lko/ #f+;df kz'j:t'nfO{ xfgL ug]{ tTjx? 

vf;} e]l^Psf] %}g . t/ klg s]xL cf]OnfP/ 

/ k/fn tyf sf]z] #f+;;+Uf ldnfP/ v'jfpg' 

;w} /fd|f] x'G% . /fdk'/ SofDk;df ul/Psf] 

Ps cg';Gwfgdf jfv|fnfO{ g]lko/ dfq 

v'jfP/ kfNbf /fd|} tf}n a[l$ ePsf] 

kfOtfklg kf&f kmfNg] / t'lxg] ;d:ofx? 

j? #f+; tyf k/fn;+u v'jfpg' plrt 

x'G% . g]lko/ #f+;df 3— 6 k|ltzt;Dd 
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v'jfpg' eg]sf] cShfn]^ j(L v'jfpg' x'G% . 

cyf{t j(L cShfn]^ zl//df ePdf To;n] 

zl//sf] Sofnl;odsf] dfqfnfO{ sd 

t'Nofp+% / d[uf}nfnfO{ xfgL k'Ug ;Sb% . 

t;y{ g]lko/ v'jfPsf] cj:yfdf yf]/ ax't 

bfgf lbg' kz' :jf:Yosf] b[li^n] /fd|f] x'G% . 

bnxg afnL bfgfdf lk;fPdf sofN;Lodsf] 

cfk'lt{ ;lhn} x'g uO{ g]lko/ dfq j(L 

v'jfP/ x'g] xfgLnfO{ jrfpg ;lsG% .

Ø g]lko/sf y'k|} hftxx? k|rngdf %g\. 

IGFRI—6,NB—5,NB—17 / xfOlj|*df 

NB—21,CO—3 cln a(L k|rngdf %g\ . 
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Surgical Management of Corneal Dermoid Complicated 
by Ruptured Cornea with Maggot Infestation in a Calf

8f= aAn' 7fs'/
kz' lrlsT;s

kz'kG5L tyf dT:o ljsf; lgb]{zgfno
k|b]z g+= #, x]6f}8f

ABSTRACT
 A one month old jersey female calf was 
presented to Veterinary Teaching Hospital, 
Agriculture and Forestry University, Chitwan, 
Nepal with a history of hairy growth on excess 
mass of tissue developed on the left eyeball by 
birth, complicated by corneal rupture and maggot 
infestation. The corneal rupture wound was 
supposedly caused by pecking by crows on the 
protruding mass of tissue on the eyeball. The calf 
was sedated with xylazine HCl @ 0.05mg/kg body 
weight intramuscularly. The affected eyeball was 
thoroughly and gently washed with normal saline 
for clinical examination. The presence of hair on a muscular mass abnormally developed over 
the cornea was found i.e. Corneal Dermoid eye. Maggot infestation was also observed on the 
wounded portion of eyeball. The animal was placed in right lateral position for surgical 
intervention. Auriculo-palpebral nerve block was achieved by using 5 ml 2% of Lignocaine HCl 
to cause motor paralysis of the eyelids. Since this block does not cause analgesia of the eye ball 
topical anesthesia (Lignocaine HCl) was also used at the site of incision and manipulation. 
Enucleation of the affected eyeball was performed followed by tarsorrhaphy. Obligation of 
proper surgical techniques and maintenance of adequate postoperative measures rewarded with 
uneventful recovery.

Keywords:  cow calf; dermoid eye; enucleation; tarsorrhaphy

Introduction 
 Ocular dermoids, as reported, are peculiar defects recognized in animals and man 
characterized by solid, skin-like masses of tissue on or in various ocular structures (Barkyoumb 
& Leipold, 1984). Dermoids involving central cornea (Mudasir et al. 2012), conjunctiva 
(Mahesh et al., 2014), third eyelid, canthus or eyelid are reported in cattle. It can be unilateral or 
bilateral and may be associated with other ocular manifestation, or with other malformations. 
Hair from the lesions is predominantly responsible for the associated irritation resulting in 
chronic inammation of the conjunctivae and cornea, and may cause visual impairment 
(Yeruham et al., 2002). 
 Ocular dermoids are examples of a choristoma or congenital circumscribed overgrowth 
of microscopically normal tissue in an abnormal place. These represent histologically normal 
islands of skin arising in the conjunctiva, third eyelid, limbus, cornea or eyelid margin in various 
combinations (Jena et al., 2015).
 Dermoids have been reported frequently in dogs (Singh, 2015) and cattle calves , less in 
cats and rarely in other domestic animals like horse , donkey , buffalo, goat, sheep , camel and 
pig, wild animals like white tailed deer , red deer, lion and wildebeest, birds like parrot and goose 
, laboratory animals like rat, rabbit , guinea pig  and even in humans (Sarangom et al. 2015). The 
present communication describes the surgical management of corneal dermoid complicated by 
maggot infestation in the same eyeball.

Case History and Clinical Observation 
 A one month old jersey female calf was presented to Veterinary Teaching Hospital, 
Agriculture and Forestry University, Chitwan, Nepal with a history of hairy growth on excess 
mass of tissue developed on the left eyeball by birth and wound caused by maggot infestation in 
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the same eyeball (Figure 1). The wound was supposedly caused by pecking by crows on the 
protruding mass of tissue on the eyeball. The calf was sedated with xylazine HCl @ 0.05mg/kg 
body weight. The affected eyeball was thoroughly and gently washed with normal saline for 
clinical examination. The presence of hair on a muscular mass abnormally developed over the 
cornea was found i.e. Corneal Dermoid eye. Maggot infestation was also observed on the 
wounded portion of eyeball. It was observed that the eyeball was protruding out and wound was 
caused at the base of the protruding mass of eyeball. Chronic epiphora, keratoconjunctivitis, 
cutaneous outgrowths with hair clusters at various corneal locations are the most common 
clinical ndings in corneal dermoid in dogs and cats (Abu-Seida, 2014).   After careful clinical 
examination, it was decided to enucleate the affected eyeball and to relieve the animal from 
suffering by surgical means.

Before cleaning of wound After cleaning with normal saline

Corneal dermoid along with maggot infestation in left eyeball of a calf  

Treatment 
 The animal was restrained in right lateral recumbency after mild sedation by xylazine 
hydrochloride @ 0.05 mg/kg body weight. Site preparation was done for aseptic surgery (gure 
2). The protruding mass of wounded dermoid eye was cleaned with diluted povidone- iodine 
solution. Auriculopalpebral nerve block was achieved by using 5 ml of Lignocaine HCl to cause 
motor paralysis of the eyelids. Since this block does not cause analgesia of the eye ball topical 
anesthesia (Lignocaine HCl) was also used at the site of operation. The dermoid was clamped 
with clamping forceps at the base of the eyeball (gure 3) and the chromic catgut (1-0) was used 
for ligation and suturing of stamp of eyeball beneath the clamping forceps. The mass was excised 
above the clamping forceps (gure 4) and checked for bleeding. There was no bleeding at site of 
excision. Tarsorrhaphy was done to close both the eyelids temporarily (gure 5). Betadine 
ointment was applied topically over the sutured region. Gentamicin injection was injected 
intramuscularly for 5 days and meloxicam injection 3ml intramuscularly for 3 days post-
operatively. The external suture was cut 15 days post-operatively. 

Draping of affected eye
Clamping of dermoid for 

surgical excision
Dermoid part of eye
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Tarsorrhaphy done after enucleation uneventful recovery of affected eye uneventful recovery of affected eye 

Results and Discussion
 The calf recovered uneventfully in a month (g6.A & 6.B). The result of our study 
showed the unusual presence of maggot and rupture of cornea. Enucleation of the affected 
eyeball was the only way to help the poor calf. For treatment of dermoids; enucleation, 
evisceration, exenteration, cryotherapy, hyperthermia, radiofrequency or combination of these 
modalities (Sarrafzadeh-Rezaei et al., 2007) has been suggested. Dermoids are islands of skin 
that are histologically normal but misplaced to an abnormal location, usually the lateral canthus 
or limbus, third eyelid, medial canthus and eyelid. It is due to heritable autosomal recessive and 
polygenic trait (Simon et al., 2010). Unless complicated the corneal dermoid may be treated by 
supercial keratectomy. In addition a conjunctival ap may be performed after supercial 
keratectomy to support the re-epithelization, aid vascularization of the defect and consequently 
improve healing (Abu-Seida, 2014). Enucleation remains a feasible, simple, inexpensive option 
of treatment for many types of severe ocular pathology including complicated cases of ocular 
dermoid. It has the potential to resolve chronic pain, infection, and neoplastic disease. 
Enucleation can be performed with routine restraint and surgical equipment at minimal cost to 
the client. Post-operative complications of the operative site are minimal (Ali et al., 2015).
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   g]kfn hn >f]tsf] bf]>f] wgL b]z xf] . 
oxfF ljleGg lsl;dsf sl/a *,!*,@^@ x] 
hnfzo If]qkmn /x]sf] eP tfklg s'n hnfzo 
dWo] sl/a @℅ dfq dT:okfngdf pkof]u ePsf] 
b]lvG5 . xfn;Dd @#@ hftsf df5fx? g]kfnsf] 
hnfzodf kfOPsf] 5 h; dWo] @!& hftsf 
:yfgLo /y} fg ] / !% hftsf ljbz] L df5fx? kb5{ g \ . 
df5fdf cf ]d ]u f # , le6f ldg P, ldg/N; 
-SoflN;od, cfO/g, lhGs, cflb_ w]/} kfOg] ;fy} 
df5f kfngaf6 cGg afnL -wfg, ux'F, ds}_ eGbf 
a9L cfDbfgL x'g] ePsf]n] s[ifsx?n] df5f kfng 
lgs} ?rfPsf] b]lvG5 . df5fsf] pTkfbg / 
pTkfbsTj j[l4 u/L cfoft k|lt:yfkg ug]{ 
p2]Zon] cf=j= @)^$÷^% b]lv cleofgd'vL 
dT:o pTkfbg sfo{qmd ;'?jft ePsf] 5 . o;} 
u/L df5f kfngnfO{ ;an tl/sfn] cl3 
a9fpgsf] nflu dT:o kfngdf ofGqLs/0f ug{ 
cToGt} h?/L b]lvG5 . ofGqLs/0f dfkm{t 
s[ifsx?nfO{ pBdL agfpg] p2Zon] ;/sf/n] 
klg clxn] dT:o kfngdf ofGqLs/0fsf] nflu hf]8 
lbb}F ofGqLs/0f;Fu ;DalGwt ljleGg sfo{qmdx? 
;~rfng u/]sf] kfOG5 . ;/sf/sf] dT:o kfngdf 
ofGqLs/0f ug{'sf] d'Vo p2]Zox? lgDg 5g\
– dT:okfng sfo{qmddf ofGqLs/0f ug{ 

;xof]u k'of{pg' .
– k|tL OsfO{ If]qdf df5fsf] pTkfnsTj j[4L 

u/L pTkfbg nfut 36fpg' .
– dT:o kfng Joj;fonfO{ Joj;foLs/0f / 

cfw'lgsLs/0f ug{' .
 df5f kfngdf k|of]u x'g] oGq / 
pks/0fx? lgDg lbOPsf 5g\ M
Pl/P6/
 ;3g df5f kfngdf df5fsf] ;+Vof 
pko'Qm eGbf a9L x'bfF ;fy} k|fs[lts z'Id 
hLjf0f'sf] 3gTj w]/} x'bfF clS;hgsf] pTkfbg 
eGbf vktsf] dfqf w]/} x'G5 . kmn:j?k kf]v/Ldf 
clS;hgsf] dfqf cToGt sd ePsf] cj:yfdf 
df5fdf k|efj kg{ uO{ kf]v/Ldf pTkfbg 36\g 
hfG5 .
clS;hgsf] sdLsf] lrGx / nIf0fM
– bfgf sd vfg] 

dT:o kfngdf ofGqLs/0f

hfg'sf b]jL ;'g'jf/
dT:o k|fljlws -;xfos:t/ kf“rf}+_

kz'kG5L tyf dT:o ljsf; lgb]{zgfno, 
k|b]z g+= !, lj/f6gu/

– /f]u / k/hLjL cfqmd0fsf] hf]lvd /xg]
– df5fx? kfgLsf] ;txdf cfP/ Kofs Kofs 

u/]sf] b]lvg]
– df5fx? kfgL cfpg] d'xfg tkm{ Plss[t x'g] 
– lg;fl:;P/ df5f dg]{
  o; k|sf/sf ljleGg ;d:of clS;hgsf] 
sdLn] x'g] xF'bf Pl/P6/sf] k|of]u u/L clS;hgsf] 
cfk'tL{ ubf{ Psbd k|efjsf/L ePsf] kfOG5 . 
Pl/P6/ d]lzgn] Pl/P;gsf] kfgLnfO{ kf]v/Ldf 
6f9f ˆofsL lg/Gt/ ?kdf k'/fgf] -Pl/P;g 
gePsf]_ kfgLnfO{ Pl/P;g u/L ;dfg?kn] 
clS;hg ljt/0f ub{5 . ulx/f] h}ljs lyu|ofgsf] 
tx ePsf] kf]v/Ldf Pl/P6/n] kf]v/Lsf] ;txdf 
clS;s[t tx agfO{ kf]v/Lsf] kL+waf6 lg:sg] 
ljiffn' UofF; -h:t} cdf]lgof, xfO{8«f]hg;NkmfO{8_ 
sf] k|efjnfO{ sd ub{5 . Pl/P;gn] cGo ljiffn' 
UofF;, a9L ePsf] gfO{6«f ]hg, sfj{g8fO{ 
cS;fO{8nfO{ kf]v/Laf6 jfo'd08nLo jftfj/0fdf 
k7fpg d2t ub{5 / kf]v/Lsf] jftfj/0fdf ;'wf/ 
ub{5 . kf]v/Lsf] kfgLnfO{ rnfodfg u/fO{ ;tx 
b]lv kL+w;Dd clS;hgsf] ;dfg?kn] ljt/0f 
ub{5 . o;n] ubf{ df5fx?n] k|of{Kt dfqfdf 
clS;hg kfpF5g\ . 
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Pl/P6/          Pl/P;g ub}{ u/]sf] lrq



;]RrL l8S;
  ;]RrL l8S; eg]sf] kf]v/Lsf] wldnf]kgf 
/ dlnnf]kgf gfKg] Ps pks/0f xf] . ;]RrL l8S; 
ahf/df lsGg klg ;lsG5 . To:t} u/L :yfgLo 
:t/df cfkm} agfpg klg ;lsG5 . 

;]RrL l8S;sf] agfj6M
 o;df @) ;]=ld= Jof; ePsf] kmnfdsf] 
uf]nf] Kn]6 x'G5 . o;sf] d'lgkl§ kfgLdf 8'afpg 
;lhnf] xf]; egL ;fgf] tf}n hf]l8Psf] x'G5 eg] 
dflykl§ 7Ls aLrdf ! ld hlt nfdf] 8f]/L 
afFlwPsf] x'G5. oxL /;Lsf] ;xfotfn] l8S;nfO{ 
kfgLdf 8'afpg / lgsfNg ;lsG5 .

k|of]u ljlwM
– lbpF;f] 3fd nfu]sf] a]nfdf /;LnfO{ ;dfO{ 

kf]v/Ldf lj:tf/} 8'afpFb} hfg]
– h'g ljGb'df k'Ubf ;]RrL l8S; b]lvg 5f8\5 

To;sf] l6kf]8 ug]{
– km]l/ l8S;nfO{ 8'afO{ lj:tf/} dflylt/ tfGg] / 

h'g laGb'df cfpFbf l8S; b]lvg yfN5 Tof] dfg 
l6Kg]

  ;fdfGotof @)–$) ;]=ld= l8S;sf] dfg 
ePdf pko'Qm dflgG5 . @) ;]=ld= eGbf sd dfg 
cfPdf clt dlnnf] / $) ;]=ld= eGbf a9L cfPdf 
w]/} sd dlnnf] eGg] a'lemG5 / sd dlnnf] ePdf 
dnvfb /fVg'k5{ . w]/} dlnnf] ePdf k'/fgf] kfgL 
kf]v/Laf6 x6fO{ tfhf kfgL xfNg' kb{5 . 
 gf]6M wldnf]kgf jf dlnnf]kgf hfFr ubf{ 
hlxn] 3fd nfu]sf] ;dodf dfq ug{' kb{5 .

xfkf
 of] dfpF df5f x'sf{pg / dfpFdf5f 
;dfpg k|of]u ul/g] dl;gf] / sf]dnf] hfn xf] . 

:s'k g]6
  8f8' cfsf/sf] / nfdf] ;dfpg] lj+8 
ePsf] hfnnfO{ :s'k g]6 elgG5 . :s'k g]6 uf]nf] 
d'v -lrof 5fGg] hfnL h':t}_ ePsf] y}nL cfsf/sf] 
kgL x'G5 eg] cfotsf/ d'v ePsf] klg agfpg 
;lsG5 . s]haf6 df5f lgsfNgsf nflu tyf dfpF 
df5f ;dfpgsf nflu :s'k g]6sf] k|of]u ul/G5 . 
;fgf df5fsf e'/f laqmL ubf{ u0fgf ug{sf] nflu 
klg dl;gf] ;fgf] :s'k g]6sf] k|of]u ul/G5 . 

 tfGg] jf ;f]xf]g]{ hfn
  of] hfn vf;u/L dfpF df5f / vfg] df5f 
;dfpgsf nflu k|of]u ul/G5 . o;nfO{ dxfhfn 
klg elgG5. o; lsl;dsf] hfn kf]v/Lsf] cfsf/ 
cg';f/ nfdf] / kf]v/Lsf] ulx/fO{ eGbf s]xL a9L 
rf}8fOsf] x'g' kb{5 . hfnsf] Psflt/sf] nDafO{ 
5]pFdf l;;f, kmnfd jf cGo ux|f}+ j:t' em'G8fOPsf] 
x'G5, h;n] ubf{ kf]v/Lsf] kL+wdf 8'aL df5f 
;f]xf]g]{ qmddf d'lgaf6 df5f l5g{ kfpFb}gg\ . csf]{ 
nDafO{ lt/sf] efudf kfgLdf g8'Ag] sf7sf] k|of]u 
ug{ ;lsG5,h;n] ubf{ df5f hfnL dflyaf6 
pDsg kfpFb}gg\ . hfn tfGg ;lhnf]sf] nflu 
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;]RrL l8S;

xfkf

:s'k g]6



b'j}lt/sf] rf/j6} 5]pFdf alnof] nfdf] /;L 
/flvPsf] x'G5 .
 

xfGg] jf ̂ofSg] hfn
  of] hfn dflyaf6 tnlt/ km'Sb} uPsf] 
x'G5 / tNnf] 5]pdf jl/kl/ ux|f}+ uf]6L em'08fOPsf] 
x'G5. tNnf] 5]pFsf] leqkl§ #-$ O{Gr bf]a|fP/ uf]hL 
h:t} agfOPsf] x'G5 / dflysf] ;f+3'l/Psf] efudf 
gfOngsf] 8f]/L af+lwPsf] x'G5 . xftn] ˆofSg] 
x'gfn] o; hfnnfO{ xft]hfn klg elgG5 . of] hfn 
kfgLdf ˆofSg s'zn snf x'g'k5{ / hfn ˆofSbf 
kfgLdf km'Sb} / lkmhfl/b} hfg'k5{. ;f+3'l/Psf] 
7fpFdf afFlwPsf] /;L xftdf cNemfOPsf] xG5 / 
hfn ̂ ofls;s] kl5 lj:tf/} tflgG5 . 

t/fh'
  s'g} klg lhljt jf lghL{j j:t'sf] tf}n 
lng] Ps pks/0fnfO{ t/fh' elgG5 . df5fnfO{ 
a]Rg kbf{ ;fy} df5fsf] zf/Ll/s j[l4b/ hfRg klg 
t/fh'sf] k|of]u ul/G5 . t/fh' ljleGg lsl;dsf] 
x'G5 t/ df5f tf}ngsf] nflu k|fo O{n]S6«f]lgs 
t/fh' g} k|of]u ub}{ cfPsf] kfOG5 . Xofªluª\ x's 
O{n]S6«f]lgs j]O{ª\ :s]nklg k|of]u ug{ ;lsG5 .

 

lrln· aS;
  lrlnË aS; df5f pTkfbgdf k|of]u x'g] 
Ps standard pks/0f xf]. of] l;d]G6, sf7 
cyjf lvof gnfUg] cfO{/g l;6n] juf{sf/ jf 
cfoftsf/ # ld nDafO{, !=% ld rf}8fO{ / )=$ ld 
ulx/fO{sf] agfOPsf] x'G5 . df5f xfe]{i6 ug]{ 
;dodf of] aS;df ;kmf kfgL / 6'qmfOPsf] a/km 
nufOG5 . xfe]{i6 ul/ ;s]sf] df5fnfO{ KoflsË 
ug{' k'j{ kvfNg / lr;f] agfpg lrn aS;df 
/flvG5 .

a8{ sG6«f]n l8efO;
  df5f kfngdf ljleGg ;d:ofx? cfpF5g\, 
ToLdWo] r/fx?åf/f cfqmd0f klg Ps xf] . 
r/fx?n] Ps k6s kf]v/Ldf w]/} df5f ePsf] yfxf 
kfP eg] c? r/fx?nfO{ klg cfslif{t ub{5g\ . 
r/fx?n] kf]v/Ldf ePsf df5fx? vfg] dfq geP/ 
Pp6f kf]v/Ldf ePsf] /f]u csf]{ kf]v/Ldf ;fg]{ 
ub{5g\ h;n] ubf{ df5f kfngdf lgs} w]/} ;d:of 
k}bf u/]sf] kfOG5 . ufpF3/df k/Dk/fut tl/sf 
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tfGg] jf ;f]xf]g]{ hfn

xfGg] jf ˆofSg] hfn

   O{n]S6«f]lgs j]O{ª\ :s]nO{n]S6«f]lgs t/fh'

lrlnË aS;



-u'n]lnsf] k|of]uåf/f, kf;f] yfk]/, k'Tnf agfO{ 
t;f{P/_ n] r/fsf] lgoGq0f u/]sf] kfOG5 . t/ 
clxn]sf] ;dodf k/Dk/fut tl/sf ;Dej / 
pko'Qm b]lvb}g lsgeg] r/fx?sf] lxtsf] nflu 
ljleGg sfg'g ag]sf 5g\ . To;}n] clxn] 
Agrilaser Autonomic gfds a8{ sG6«f]n 
l8efO;sf] k|of]uåf/f r/fx?sf] lgoGq0f ug{ 
;lsG5. kf]v/Lsf] j/Lk/L r/fsf] ;d"x b]vf k/]df 
o; pks/0fn] xl/of] n]h/ lad Tof] If]qdf k7fpF5 
h;n] ubf{ r/fx? 8/fp5g\ / To; If]qaf6 t'?Gt} 
efUg] ub{5g\ .

l8cf] ld6/ -DO meter_
  k f g L d f  x ' g ]  j g : k l t x ? a f 6 
photosynthesis k|lqmofdf pTkGg x'g] 
clS;hg g} kfgLdf 3'lnt clS;hgsf] Ps d'Vo 
;|f]t xf] . kfgLsf] tfkqmd a9\b} hfFbf kfgLdf 
clS;hg 3'Ng] k|lqmof sd x'b} hfG5 eg] tfkqmd 
36\b} hfFbf clS;hg 3'Ng] k|lqmof a9\b5 . To;}n] 
tfkqmd / clS;hg 3'Ng] dfqfdf pN6f] ;DaGw 
x'G5 . t/ tfkqmd a9\bf kfgLleq h}ljs / 
/f;folgs k|lqmof klg a9L x'G5 / clS;hgsf] 
vkt a9\b5 . o;} sf/0f udL{ ofddf kf]v/Lsf] 
kfgLdf clS;hg sdL x'G5 . z'Id jgl:tx?sf] 
/fqLdf x'g] lqmofsnfksf] sf/0f /ftL clS;hgsf] 
dfqfdf lgs} sdL x'G5 . ;fdfGotof kfgLdf 
l8hNe clS;hg %–* ld=u|fd÷ ln= kfgL ePdf 
pko'Qm dflgG5 . kf]v/Lsf] kfgLdf slt l8hNe 
clS;hg 5 egL l8cf] ld6/åf/f gfKg ;lsG5 .
 

ydf]{ld6/ -Thermometer_
  kfgLsf] tfkqmd gfKg] oGqnfO{ ydf]l{\d6/ 
elgG5 . of] ljleGg lsl;dsf] x'G5.lSnlgsn 
ydf]l{\d6/sf] k|of]u ubf{ kfgLsf] tfkqmd ;xL 
cfp5.df5fsf] nflu pko'Qm kfgLsf] tfkqmd 

) )!^–!* ;]lN;o; ePtf klg !@–@)  ;]lN;o; 
:jLs[t tfkqmd dflgG5 . kfgLsf] tfkqmd lnbfF 
hlxn] klg laxfg ^ ah] b]lv lbpF;f] @ ah] lng' 
kb{5 .
 

lrln· Eofg -Chilling Van_
  lrlnË Eofg eg]sf] lglZrt tfkqmd 
ldnfO s'lxhfg] vfWo j:t' af]Sgsf] nflu 
agfOPsf] Ps pks/0f xf] . o;df lr:ofgsf] 
nflu ljleGg ljz]if pks/0fx? h8fg ul/Psf] 
x'G5 h;n] vfWo j:t'nfO{ tfhf /fVg] sfd ub{5 . 
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)
a8{ sG6«f]n l8efO;

l8cf] ld6/

ydf]{ld6/ -Thermometer_



lrlnË Eofgsf] k|of]uåf/f pkef]Qmfx? dfem 
:jR5, :jf:Yo P+j u'0f:tl/o df;' tyf df;'hGo 
kbfy{sf] pknAwtf ;'lgZrt ug{, df;' e08f/0f / 
a]rlavfg sfo{nfO{ Jojl:yt ug{ ;fy} To;sf] 
ahfl/s/0fsf] bf}/fgdf dfu / cfk"lt{ ljrsf] 
;+t'ng sfod ug{ ;xof]u k'Ub5 . 

lk=Pr= ld6/ -PH Meter_
  cDnLokg jf Iff/Lkgsf] l:ylt kfgLsf] 
/f;folgs u'0fx?dWo] dxTjk"0f{ u'0f xf] . lk=Pr= 
:s]ndf )–!$ cÍ ;Dd ;Ldf x'G5 . h;df & 
cÍn] Neutral Point hgfpF5 eg] & eGbf sd 
cÍn] cDnLo / & eGbf a9L cÍn] Iff/Lokgsf] 
k|ltlglwTj ub{5.kf]v/Lsf] kfgLsf] lk=Pr= lk=Pr= 
ld6/åf/f gflkG5 . lk=Pr= ld6/sf] probe nfO{ 
akm/ ;n';gdf 8'afO{ calibra�on ug]{, To; kl5 
gd'gfsf] nflu lnOPsf] kfgLsf] lk=Pr= gfKgsf] 
nflu tof/ x'G5 . pQm lnOPsf] kfgLdf lk=Pr= 
ld6/sf] probe ha;Dd cÍ l:y/ x'Fb}g ta;Dd 
8'afpg' kb{5 / cfPsf] dfg g} kfgLsf] lk=Pr= xf] . 
df5fsf] nfuL pko'Qm kfgLsf] lk=Pr ̂ =%–( xf] .   

c6f]d]l6s lkm8/ d]lzg
  c6f]d]l6s lkm8/ d]lzg Ps ljw'tLo 
pks/0f xf], o;sf] ;xfotfn] df5fnfO{ c6f]d]l6s 
tl/sfn] cfxf/f lbg ;lsG5. df5fnfO{ cfxf/f 
lbgsf] nflu ha dflg; cyjf sfdbf/sf] 
pknAwtf x'b}g ;fy} ;do / sfdbf/sf] art 
ug{sf] nflu o; pks/0fsf] k|of]u ul/G5 .

 

  dfly pNn]lvt pks/0fx?sf] k|of]uåf/f 
df5f kfngdf ofGqLs/0f P+j cfw'lgsLs/0f ul/ 
Joj;foLs aGg, b}lgs kfl/jf/Ls hLjg :t/ 
;'wf/ ug{ ;fy} /fli6«o cfodf a9f]Q/ ug{ ;Sb5f}F . 
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lrlnË Eofg

lk=Pr= ld6/

c6f]d]l6s lkm8/ d]lzg



kz'kG5L tyf dT:o ljsf; lgb]{zgfno, k|b]z g+= !, lj/f6gu/n] cf=j= 
@)&^÷&& df u/]sf] sfo{x? tyf cg'udgx? jf/] 5f]6s/L ljj/0f

kz'kG5L tyf dT:o ljsf; ;DaGwL a'n]l6g ÷÷ %$

!_ sfo{qmdsf] gfdM t]>f] rf}dfl;s tyf aflif{s ;ldIff uf]i7L
 ldlt M @)&^÷$÷!( / @) ut]
 :yfgM xf]6n Plzofl6s, Po/kf]6{ df]8, lj/f6gu/ .
 p2]ZoM cf=a= @)&%÷&^ sf] jflif{s ;ldIff tyf cf=a= @)&^÷&& sf] k|yd rf}dfl;ssf] uf]i7L 
k|b]z g+= ! sf d'VodGqL tyf e"ld Joj:yf, s[lif tyf ;xsf/L dGqLsf] k|d'v cfltYo tyf cfly{s 
dfldnf tyf of]hgf dfglgo dGqL OG›axfb'/ cfªjf], k|b]z of]hgf cfof]ussf] pkfWoIf dfggLo ;'dg 
Kofs'/]n tyf k|d'v ;lrj >L ;'/]z clwsf/LHo"x?sf] ljlzi7 cltYodf sfo{qmd ;DkGg ul/Psf] lyof] . 
;f] sfo{qmddf #% j6f kz' tyf s[lif;Fu ;DalGwt sfof{nox?n] cf–cfˆgf] k|:t'lts/0f ug{' ePsf] 
lyof] . h;df !^! hgfn] ;xeflutf hgfpg' ePsf] lyof] .

@_ :yfgM sf]zL6Kk' jGohGt' cf/If sfof{nosf] >Ln+sf 6fKk' If]q
 cjwLM ldlt @)&^÷)$÷@^ b]vL @)&^÷)$÷@* ;Dd
 p2]ZoM ldlt @)&^÷)$÷@# ut]sf lbg sf]zL6Kk' jGohGt' cf/If sfof{nosf] >Ln+sf 6fKk' 
If]qdf PSsf;L w]/} ;+Vofdf ufO{÷uf]?sf] d[To' ePsf] ;DjGwdf -$$ j6f_ sf]zL6Kk' jGohGt' cf/If 
If]qdf e|d0f u/L 36gf :ynsf] :ynut cg'udg, lg/LIf0f tyf ;/f]sf/ jfnfx? ;+u 5nkmn ul/Psf] .

d[t e]l6Psf ufO÷uf]?x? d[t e]l6Psf ufO÷uf]?x?

#_ :yfgM sf]zL6Kk' jGohGt' cf/If sfof{nosf] If]q
 cjwLM ldlt @)&^÷)%÷!( b]vL @)&^÷)%÷@! ;Dd
 p2]ZoM sf]zL6Kk jGohGt' cf/If sfof{nosf] h+un If]qjf6 jflx/ j:tLdf k;L :yfgLo 
JoQmLnfO{ df/]sf], 3/, uf]7, vf]/ tyf jfnLgfnLdf Iflt ul//x]sf] h+unL xfQL lgoGq0f tyf cgf{sf] 
:yfgt/0f ug]{ sfo{df k|fljlws ;xof]u ug{sf] nflu sf]zL6Kk' jGohGt' cf/If If]qdf e|d0f u/L 36gf 
:ynsf] :ynut cg'udg, lg/LIf0f tyf ;/f]sf/ jfnfx? ;+u 5nkmn sfo{ u/L xfQL lgoGq0fsf] nfuL 
cfjZos sfo{ u/L ;d:ofu|:t cgf{nfO{ j:tL If]q jf6 cf/If sfof{nosf] sf]/ h+un If]qdf :yfGt/0f 
sfo{df k|fljlws ;xof]u u/L sfo{ ;DkGg ul/Psf] .
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d:t cj:yfdf /x]sf] xftL

cfjZos cf}ifwL pkrf/ ub}{

xftLsf] dft sd ug]{ cf}ifwL lbP kZrft 

cgf{nfO{ vf]/df xfln ;s]sf]

cgf{nfO{ 8f6{ u/] k5L j;]sf]

cgf{ :yfgt/0fsf] nfuL tof/L 

$_ :yfgM s[lif ahf/ Joj:yfkg ;ldlt, w/fg tyf kz'xf6 jhf/ lgdf{0f :yn, Og?jf .
 e|d0f cjlw M @)&^÷%÷@% b]lv @)&^÷)%÷@& ;Dd u/L hDdf # lbg
 p2]ZoM kz'kG5L tyf dT:o lasf; lgb]{zgfnosf] nfut ;fem]bf/Ldf lgdf{0fflwg kz'xf6 
jhf/ lgdf0f{ ;'wf/ sfo{qmd Og?jf tyf w/fgsf] jfv|f ;sng s]G› :ynut lg/LIf0f tyf cg'udg = 

%_ :yfgM Onfd lhNnfsf] ;Gbsk'/ ufFpkflnsfsf] jgIf]q
 cjwLM ldlt @)&^÷)%÷@( b]vL @)&^÷)^÷)( ;Dd, @)&^÷&÷* b]lv @)&^÷&÷!$ 
;Dd @)&^÷*÷^ b]vL @)&^÷(÷% ;Dd
 p2]ZoM /]8 kf08f g]6js{n] Onfd lhNnfsf] ;fd'bflos jgx?df /x]sf] !) j6f /]8 kf08fdf -
xfj|]_ df :of6nfO{6 k|ljlw h8fg sfo{df k|fljlws ;xof]u dfu]sf]df dfu jdf]lhdsf] k|fljlws sd{rf/L 
v6fO{ sfo{ ;DkGg ul/Psf] 5 . /]8 kf08fdf /]l8of] sn/ h8fg u/L /]8 kf08f ;DaGwL cWoog tyf 
cg';Gwfg ug]{ sfo{sf] nflu g]kfn ;/sf/n] cg'dlt k|bfg u/]sf] 5 . g]kfn nufotsf hDdf % b]zdf 
dfq kfO{g] /]8 kf08fsf] ljifodf vf;} cWoog tyf cg';Gwfg ePsf] kfOb}g, /]8 kf08fsf] ljr/0f ug]{ 
If]q, cflgjfgL, vfgkfg, df};dL j;fO{, cGt/ b]zLo cfjt–hfjt OToflbsf] af/]df 7f]; j}1flgs 
tYox? kQf nufO{ /]8 kf08fsf] ;+/If0fdf gLlt lgodx? jgfpgsf] nfuL dfu{lgb]{z ug{' g} :of6nfO{6 
k|ljlw h8fgsf] d'Vo p2]Zo /x]sf] 5 . 
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^_ :yfgM a]nsf ;vL af]sf ;+sng s]G› pbok'/ / df]/ªsf ;'gsifL{ g=kf=, a"9Lu+uf 
ufp“kflnsfsf ;xsf/L ;+:yf .
 cg'udg cjlwM @)&^÷^÷! b]lv @)&^÷^÷%;Dd .    
 p2]ZoM ;xsf/L ;+:yf / kz' kG5L tyf dT:o lasf; lgb]{zgfnosf] nfut ;fem]bf/Ldf 
lgdf{0fflwg v;L af]sf ;+sng s]G›dsf] cWoog tyf cg'udg ug]{ . lrlnÍ Eof6 ;+rfng /x] g/x]sf] 
cWoog cg'udg ug]{ .
 
&_ sfo{qmdsf] gfdM Joj;foL s[ifsx?;“usf] cGt/lqmof uf]i7L tyf #^ ;f}+ ljZj vfB 
lbj;
 ldltM @)&^÷&÷% 
 :yfgM O:6g{ :6f/ xf]6n, /f]8z]if rf]s, lj/f6gu/ .
 p2]ZoM xfn ;+rflnt sfo{qmdx? tyf eljiodf ;+rfng ul/g] sfo{qmdx?nfO{ s[ifsd'vL 
agfpg] p2]Zon] ;/f]sf/jfnf s[ifs tyf s[lif pBdLx?nfO{ Ps lbg] uf]i7L ;+rfng ul/Psf] . h;df 
k|d'v cltly e"ld Joj:yf, s[lif tyf ;xsf/L dGqfno, k|b]z g+= ! sf ;lrj /xg'ePsf] lyof] eGg] 
uf]i7Ldf *% hgfsf] ;xeflutf /x]sf] lyof] .

*_ :yfg M lbuf]kg ;fdflhs pwdL dlxnf ;+=;=ln= sfg]kf]v/L, df]/ª
 e|d0f cjlw M @)&^÷)*÷!& b]lv @)&^÷)*÷!( 
  p2]Zo M kz'kG5L tyf dT:o ljsf; lgb]{zgfnosf] nfut ;fem]bf/Ldf lbuf]kg ;fdflhs 
pwdL dlxnf ;+=;=ln= sfg]kf]v/L, df]/ªdf lgdf{0fwLg v;L jf]sf ;+sng s]G›sf] :ynut cg'udg / 
ut cf=j=sf cg'bfg sfo{qmdsf] cg'udg .

lbuf]kg ;fdflhs pBdL dlxnf ;+=;=ln= sfg]kf]v/L, df]/ªdf lgdf{0fwLg v;L jf]sf ;+sng s]Gb|
;xefuLx? lgl/If0f ub}{ aGb} u/]sf] ;+/rgf
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aGb} u/]sf] ;+/rgf aGb} u/]sf] ;+/rgf

(_  :yfg M 5y/ hf]/kfl6 uf=kf=–^, wgs'6f, yfkf 6f]n / dxfnIdL g=kf=–@, wgs'6f
 ldlt M @)&^÷(÷!& ut] b]lv @)&^÷(÷@! ;Dd
 p2]Zo M lgb]{zgfnoaf6 cf=j=@)&%÷@)&^ df 5y/ hf]/kfl6 ufpkflnsf j8f=g+ ^ yfkf 
6f]ndf ;+rfngdf /x]sf] sf}zn ufO{ kmfd{sf k|f]= b]j]G› axfb'/ yfkfn] %)) ln6/ lrlnËEof6 h]g]/]6/ 
;lxtsf] cg'bfg nu]sf]df lghn] xfn lrlnËEof6 ;+rfng gu/]sf] ;DaGwdf cg'udg sfo{ u/]sf] 
tyf . ;fy} dxfnIdL gu/kflnsf j8f=g+ @ a:g] dfg axfb'/ s§'jfnn] %)) ln6/sf] h]g]/]6/ ;lxtsf] 
;d]t cg'udg ul/Psf] .

!)_ :yfg M r}gk'/ gu/kflnsfsf] sfof{no jf8{ g=^ -xl6of_ r}gk'/ ;+v'jf;ef 
 e|d0f cjlw M @)&^÷)(÷!& b]lv @)&^÷)(÷@# 
 p2]Zo M kz'kG5L tyf dT:o ljsf; lgb]{zgfno k|b]z g+= !, lj/f6gu/sf] nfut ;fem]bf/Ldf 
r}gk'/ gu/kflnsfsf] sfof{no r}gk'/ ;+v'jf;ef jf8{ g= ^ xl6ofdf lgdf{0fwLg v;L af]sf ;+sng 
s]G›sf] :ynut cg'udg / ut cf=j=sf cg'bfg sfo{qmdsf] cg'udg .

r}gk'/ gu/kflnsfsf] sfof{no r}gk'/ ;+v'jf;ef jf8{ g= ̂  xl6ofdf lgdf{0fwLg v;L jf]sf ;+sng s]Gb|

cg'dgdf ;xefuLx? aGb} u/]sf] ;+/rgf aGb} u/]sf] ;+/rgfaGb} u/]sf] ;+/rgf

ufO{ kmfd{ s[ifs;“u 5nkmn ub}{ h]g]6/ /x]sf] t/ lrlnª Eof6 g/x]sf] ljh'nLsf] Joj:yf
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!!_ :yfgM dfbL gu/kflnsfsf] sfof{no j8f g+= $ cf]v/jf]6], ;+v'jf;ef 
 e|d0f cjlw M @)&^÷)(÷!& b]lv @)&^÷)(÷@# 
  p2]ZoM ljifout kIf cg'?k cg'udg tyf 5nkmn sfo{qmddf dfbL gu/kflnsfsf] sfof{no 
j8f g+= $ dfbL ;+v'jf;ef cf]v/jf]6]df lgdf{0fwLg jw:yn lgdf{0f ;'wf/ sfo{sf] kz'kG5L tyf dT:o 
ljsf; lgb]{zgfno k|b]z g+= ! lj/f6gu/sf] k|ltlglwsf ;fy} k|fljlws / cGosf] pkl:yltdf :ynut 
cg'udg ul/Psf] lyof] . 

dfbL gu/kflnsfsf] sfof{no j8f g+= $ dfbL ;+v'jf;ef cf]v/jf]6]df lgdf{0fwLg jw:yn lgdf{0f ;'wf/
;xefuLx? lglgl/If0f ub}{ aGb} u/]sf] ;+/rgf

aGb} u/]sf] ;+/rgf aGb} u/]sf] ;+/rgf



d'b|s M s~rg ax'p2]ZoLo sDkgL k|f=ln= -/fwf/Tg cf]vn9'Ëf 5fkfvfgf_ lj/f6gu/–!!, kmf]g g+= )@!–$&!##^ Od]n M kanchanbrt@gmail.com
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