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u'0f:t/ /fg' pTkfbg k|ljlw

!= kl/roM
cfw'lgs tl/sfaf6 df}/L kfng ubf{ a9L kmfObf lng df}/Lkfnsn] 
cfkm';Fu ePsf df}/Luf]nfx?sf] u'0f:t/ j[l4 ub}{ n}hfg' clt cfjZos 
x'G5 . df}/Luf]nfsf] ;Dk"0f{ lqmofsnfkx? ;f] uf]nfsf] /fg'df g} lge{/x'g] 
x'Fbf ;f]sf] nflu :t/Lo uf]nfx¿af6 hftLo 5gf}6 u/L s[lqd tl/sfåf/f 
pRr u'0f:t/sf] /fg' pTkfbg / k|of]udf hf]8 lbg' cfjZos k/]sf] xf] . 
o"/f]lkog df}/L, Plk; d]lnkm]/fdf k|hgg\ / 5gf}6 ljlwåf/f gZn ;'wf/ 
ug]{ sfo{ cGo b]zx?df k|z:t dfqfdf e};s]sf] ePtf klg PlzofnL 
df}/L, Plk; ;]/fgfdf cem} klg xfd|f] :yfgLo jftfj/0f, s[ifssf] cfly{s 
l:ylt ;'xfpFbf] /fd|f u'0fx?o'Qm df}/Luf]nfsf] hftLo ;'wf/ ug]{ sfd x'g 
;s]sf] 5}g . h:sf] kmn:j¿kM oL :yfgLo df}/Ldf u[xTofu, x'n lgof{;, 
a9L l/;fxfkg, n'6n8fOF, sd dx pTkfbsTj h:tf cju'0fx? cem} 
kfOG5 . cg'ejL / s'zn df}/L kfnsx?n] cfkm} klg pko'Qm u'0f ePsf, 
/fd|f] gZnsf uf]nfx¿ qmdzM a9fpb} n}hfg ;Sb5g\ . o;sf] nflu 
lgoldt uf]nf lg/LIf0f u/L ;f]sf] qmddf k|To]s uf]nfsf] oyfy{ ljj/0fsf] 
clen]v /fv]/ cfkm"n] 5fg]sf uf]nfx¿af6 dfq /fg' / 9f]/ pTkfbg u/L 
pTs[i6 km'n kfg]{ /fg' pTkfbg u/L uf]nfdf k|j]z u/fpg' kb{5 .

@= u'0f:t/ /fg' pTkfbgsf] cfjZostf 
df}/L uf]nfdf dxsf] pTkfbg tyf pTkfbsTj a9fpg ;fy} dx afx]ssf 
cGo pTkfbgx¿ h:t}Ù d}g, zfxL v'/fs, k|f]kf]ln;, s'6, df}/Lljif cflbsf] 
u'0f:t/ sfod /fVg /fg'sf] k|d'v e"ldsf /xG5 . df}/Luf]nfsf] hftLo 
tyf a+zfg'ut ;'wf/ ug{ ;j{k|yd /fg' df}/Lsf] hftLo ;'wf/ ug{' kb{5 . 
/fg'sf] u'0f:t/ sfod ug{ g;Sbf xfn g]kfndf kflnPsf df}/Lsf] hftLo 
u'0f x|f; x'b} uPsf] 5 . df}/Luf]nfdf x'g'kg]{ pko'Qm u'0fx? h:t}Ù df}/L 
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uf]nfsf] dx tyf cGo pTkfbx¿sf] pTkfbg÷;+sng Ifdtf a9L ePsf], 
uf]nfdf df}/Lsf] ;+VofTds a[l4 x'g] Ifdtf /fd|f] ePsf], /f]u tyf ;'n;'n] 
k|lt/f]ws Ifdtf al9 ePsf], k|lts'n df};ddf klg uf]nfnfO{ arfP/ 
/fVg] Ifdtf ePsf] / df}/Ldf l/;fxfkg sd jf zfGt :jefj ePsf] x'g'df 
/fg' df}/Lsf] a+zfg'ut u'0fdf lge{/ x'G5 . t;y{ u'0f:t/Lo /fg' pTkfbg af6 
df}/L Joj;foLn] lgDg kmfObf lng ;Sb5g\ .

 df}/LhGo pTkfbgx? h:t}M dx, d}g, s'6, rf]k, df}/L laif, zfxL v'/fs 
cflbsf] pTkfbg / u'0f:t/df a[l4 ug{ .

 /fg'ljxLg jf k'/fgf] uf]nfdf gofF :j:y / u'0f:t/Lo /fg' km]/abn u/L 
uf]nfnfO{ dha't agfpg .

 Joj:yfkgsf lx;fjn] g/fd|f] / sd pTkfbg lbg] uf]nfsf] /fg' 
k|lt:yfkg u/L uf]nfnfO{ a9L pTkfbglzn agfpg .

 pko'Qm df};ddf k|z:t :j:y / u'0f:t/ /fg' pTkfbg u/L o;sf] 
a]rlavgaf6 /fd|f] cfocfh{g ug{ .

 dx / cGo df}/L pkhx?sf] pTkfbg / pTkfbsTj a9fpg .
 ahf/sf] dfu cfk'lt{sf cfwf/df o;/L pTkfbg ul/Psf pRr 

sf]6Lsf gofF /fg'sf] k|of]u u/L df}/Luf]nfsf] ;+VofTds j[l4 ug{ / 
;f]sf] a]rlavgaf6 cfocfh{g ug{ .

 u'0f:t/Lo /fg'sf] k|of]uaf6 df}/L uf]nfdf df}/Lsf] ;+Vofdf a[l4 u/L 
k/fu;]rg k|s[of k|efjsf/L agfO{ jfnLgfnLsf] pTkfbg / pTkfbsTj 
a[l4 ug{ .

#= /fg' pTkfbg ug]{ pko'Qm ;do
g]kfnsf] ;Gbe{df ef}uf]lns / df};dL ljljwtfsf] sf/0f df}/L r/g >f]t 
;a} 7fpFdf Psgf; gx'gfn] k'ik/; / s'6sf] k|jfxsf] cg's'ntfsf cfwf/df 
/fg' pTkfbg ug{' kb{5 .dx pTkfbgsf] ;dodf cyjf df}/L r/g>f]t k|r'/ 
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ePsf] ;dodf sdL{ df}/Lx¿ k|foM h;f] r/gdf a9L Jo:t x'gfn]  g;{/L 
uf]nfdf lbOPsf] /fg' 5fp/fsf] Tolt x]/ ljrf/ ub}{gg\ . To;}n] dx k|jfx 
z'? x'g' eGbf cufl8g} cyjf km"nx? ev{/ km'Ng yfn]sf] cj:yfdf /fg' 
pTkfbg u/]df a9L ;kmntf kfOG5 . g]kfnsf ljleGg 7fpFdf df}/L r/g 
pknAwtfsf] cfwf/df tn pNn]lvt df};ddf /fg' pTkfbg ug{ ;lsG5 .

 a;Gt ofd – kmfNu'0f, r}q 
 u[id ofd – a}zfv, h]7 
 z/b ofd – c;f]h, sflt{s 
 lxpFb ofd – d+l;/, k'if 

$= /fg' pTkfbg ug]{ tl/sfx?
 df}/Ldf k|fs[lts tyf s[lqd u/L @ lsl;dn]  /fg' pTkfbg x'g] ub{5 .

$=!  k|fs[lts tl/sfaf6 ul/g] /fg' pTkfbg
df}/L cfkm}n] k|fs[lts ?kdf x'n lgof{;, a[4f]b/ / cfsl:ds u/L # tl/sfaf6 
/fg' pTkfbg ub{5 .

s_ x'nlgof{; -Swarming_
of] df}/Lsf] j+z a[l4 tyf hflto ;+/If0f 
ug]{ k|fs[lts k|s[of xf] . df}/Ln] pko'Qm 
jftfj/0fdf k|fs[lts k|hgg\ / j+z 
a[l4sf] :jefj cKgfPsf] cj:yfdf, 
kof{Kt vfB e08f/ / uf]nfdf 
cToflws df}/Lsf] ;+Vof eO{ vfB 
e08f/0f / c08f kfg]{ :yfgsf] cefj 
ePdf o; t/Lsfaf6 /fg' pTkfbg ub{5 
. of] k|lqmof df}/Ldf a+z a[l4sf] lgoldt 
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k|lqmof xf] . df}/Ldf k|hgg l;hg cfP;+u} 5fp/f rf}sf];sf] tNnf] efudf 
x'n lgof{; /fg'sf]if agfpg yfN5g\ / Pp6f uf]nfdf k|z:t /fg'sf]if x? 
agfO{ x'n lgof{; sf] tof/L ub{5g .x'n lgof{; x'g] ;dodf df}/L uf]nfdf 
efn] df}/L x? b]lvg', k|j]z åf/df y'lk|P/ a:g', df}/L ;':tfP h:tf] lgl:qmo 
:jefj b]vfpg' cflb nIf0f b]lvG5g\ .

v_ a[4f]b/ -Supersedure_
o; k|lqmofdf sdL{ df}/Ln] /fg'sf] 
pkl:ylt x'Fbf x'Fb} /fg' abNg] 
p2]Zosf ;fy /fg'sf]if agfOPsf] 
x'G5 . a[4f]b/ /fg'sf]if lgdf{0fsf] 
qmddf sdL{ df}/Ln] rfsfsf] 
aLr efudf sf]if tof/ ub{5g\ . 
/fg'sf]ifaf6 gofF /fg' lg:s]kl5 
k'/fgf] /fg'nfO{ x6fpmF5g\ t/ 
slxn]sfxLF  ckjfbsf] ?kdf 
k'/fgf] /fg'nfO{ klg oyfjt /fVb} 
gofF /fg'n] sfd u/]sf] e]l6G5 . o;/L pTkflbt /fg'x? s[lqd /fg' eGbf 
nfdf] cfo' x'g] / w]/} :kd{ -efn] ljh_ ;+u|x ug{ ;Sg] x'G5g\ . 

a[4f]b/ /fg' pTkfbg x'g] cj:yf 
 /fg'n] cfjZos dfqfdf c08f kfg{ g;s]df . 
 /fg'n] k|ofKt /fg' uGw ;+k|]if0f ug{ g;s]df .
 /fg' czQm, ckfË jf a'9f] ePdf jf ;l~rt :kd{ -Sperm_ 

l/lQPdf .



5

u_ cfkTsfnLg÷;Í6sfnLg -Emergency_ 
df}/Luf]nf cs:dft /fg'ljxLg 
ePsf] cj:yfdf sdL{df}/Ln] @$ 
306fkl5 lgif]lrt km'n jf nfef{ 
ePsf] sf]ifnfO{ /fg'sf]ifsf] ?kdf 
ljsf; ub{5 . cfkTsfnLg 
/fg'sf]ifx? 5fp/frfsfsf] 
h'g;'s} efudf / k|z:t dfqfdf 
e]l6g ;S5g\ . /fg'sf]ifx? 
cfsf/df ;fgf] x'g'sf] ;fy} hlGdg] /fg' klg u'0f:t/Lo gx'g] / df}/Lsf x'n 
lgof{; x'g;Sg] ;Defjgf x'G5 .

o;/L df}/Ln] dfly pNn]lvt k|fs[lts tl/sfaf6 df}/Lsf] a+z k/Dk/f 
wfGg] tyf uf]nf a[l4÷lj:tf/ ug]{ ub{5 .o; k|sf/sf] k|lqmof df}/L uf]nfdf 
lg/Gt/ x'g] ub{5 . t/ Jofj;flos ?kdf df}/Lkfng ug]{ tyf /fg' pTkfbg 
/ lalqm ljt/0f u/L cfo cfh{g ug{ vf]Hg] df}/Lkfnssf] dfunfO{ eg] 
k|fs[lts /fg' pTkfbgn] dfq k"/f ug{ ;Sb}g .

$=@ s[lqd /fg' pTkfbg t/Lsf
df}/Lkfnsn] cfkm'n] rfx]sf] ;dodf 5gf}6 ul/Psf df}/Luf]nfaf6 /fg' pTkfbg 
ug]{ k|ljlw s[lqd /fg' pTkfbg xf] . s[lqd tl/sfåf/f /fg' pTkfbg ug]{ elgPtf 
klg sndL u/L uf]nfdf lbO{Psf 5fp/fx?nfO{ zfxL v'/fs -Royal Jelly_ 
v'jfpg] / Gofgf] ug]{ sfd df}/Lx?n] g} ub{5g\ . s[lqd /fg'  pTkfbg lgDg 
p2]Zosf ;fy ul/G5 .

 df}/Lsf] hflto u'0f sfod /fVg jf a+z ;'wf/ Nofpg . 
 dx / df}/LhGo pkhx?sf] pTkfbg / pTkfbsTjdf a[l4 Nofpg .
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 df}/L vs{sf] ;'wf/ Pj+ a[l4 ug{ .
 df}/Lsf laleGg k|hfltsf] cg'j+lzs ;'wf/, cg';Gwfg jf kl/dfh{g 

ug{. 
 ahf/ dfunfO{ cfk"lt{ ug]{ u/L u'0f:t/Lo /fg' pTkfbg / Aoj:yfkg 

ug{ .
 pRr u'0f:t/sf] /fg' pTkfbgsf If]qdf Jofj;flos ;kmntf k|fKt u/L 

dgUo cfo cfh{g ug{ .

s[lqd tl/sfaf6 /fg' pTkfbg ljlw ckgfpg lgDg rf/ j6f a'Fbfx?df 
Wofg lbg' kb{5 .

 pTs[i6 cfdf / efn]  uf]nfsf] 5gf}6 
 ! lbg] 5fp/fsf] pTkfbg 
 g;{/L uf]nfsf] tof/L 
 d]l6Ë -;xaf;_ uf]nfx?sf] tof/L 

$=@=!= pTs[i6 cfdf / efn] uf]nfsf] 5gf}6
pTkflbt /fg'sf] u'0f:t/ k"0f{ ?kdf cfdf / efn] uf]nfsf] 5gf}6df lge{/ /xG5 . 
u'0f:t/ /fg' pTkfbgsf nflu nfef{ k|fKt ug]{ /fg'sf] u'0f, a+zh / sdL{ df}/Lsf] 
cfgLafgL, pTkfbg Ifdtf cflb yfxf kfpg slDtdf klg ! aif{sf] ultljlw 
yfxf kfpg' kb{5 .cfdf / efn] uf]nfsf] 5gf}6 ubf{ lgDg s'/fx? Wofg lbg' 
kb{5 .

 dx / s'6 ;+sng Ifdtf a9L ePsf] 
 zfGt :jefjsf] 
 x'n lgof{; / u[x Tofusf] k|j[lt sd ePsf] 
 ;+VofTds a[l4 Ifdtf /fd|f] ePsf] 
 k|lts"n ;dodf klg rfsfnfO{ /fd|f];+u 5f]k]/ a:g] Ifdtf ePsf] 
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 /f]u tyf ;'n;'n] cj/f]wL Ifdtf ePsf] 
 alnof] uf]nf 
 k|fs[lts zq'x?;Fu n8\g ;Sg] Ifdtf ePsf]

oL u'0fx?sf ;fy ;fy} sdL{ / 9f]/ df}/Lsf] k]6sf] /+u, lha|f]sf] nDafO{, z/L/sf] 
nDafO{, kv]6fsf] km}nfj6, z/L/sf] /f}sf] nDafO{sf] cfwf/df klg uf]nfx¿ 
5gf}6 ul/G5 .

$=@=@ cfdfuf]nfsf] :j:ytf / dha'tkg dfkg ug]{ tl/sf -Hygienic 

behavior testing_ 
of] df}/L uf]nfdf /x]sf sdL{ df}/Lsf] sfd ug]{ Ifdtf dfkg ug]{ ljlw xf] . o; 
tl/sfaf6 sdL{ df}/Ln] slt l56f] d/]sf / /f]uL nfef{ / Ko'kf sf]if aflx/ 
ˆofSb5g\ eGg] s'/fsf] hfgsf/L lnO{G5 . d/]sf nfef{ kQf nufpg] u'0f ePsf 
df}/L uf]nf 5fp/f s'lxg] /f]u k|lt/f]wfTds x'G5g\ . h'g df}/L uf]nfn] (%Ü b]lv 
!))Ü sf]if ;kmf ub{5 pQm uf]nf cfdf uf]nf 5gf}6sf nflu pko'Qm dflgG5 
. *)Ü b]lv ()Ü sf]if ;kmf ug]{ df}/Luf]nfnfO{ efn] uf]nfsf] nflu 5gf}6 ug{ 
;lsG5 . :j:y / dha't uf]nfaf6 pTkfbg ul/Psf] /fgL pRr u'0f:t/sf] x'g] 
ub{5 . o;/L 5flgPsf efn] uf]nfsf efn]sf] ljo{af6 s[lqd uef{wfg u/L 
:j:y /fgL lgsfNg ;lsG5 .
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:j:ytf dfkg ug]{ ljlwx?

!= k]k/ ljlw 
df}/L uf]nfsf] rf}sf]z dfly sfuh /flvlbg], @$ 306f k5L sfuh slt sf6\of] 
lg/LIf0f ug]{, sfuhnfO{ ;kmf u/]sf] uf]nf :j:y / dha't eGg] a'lemG5 .

@= lklg+u ljlw
sf]ifsf] 9sgL aGb u/L Ko'kf cj:yfdf k'u]sf] sf]ifnfO{ l;of]n] sf]lklbg], 
l;of]n] sf]k]sf] efunfO{ lrgf] nufpg], To;kl5 pQm rf}sf]znfO{ @$ 306f 
;Dd 3f/ leq /fVg] / @$ 306f k5L slt k|ltzt sf]if ;kmf u/]sf] 5 
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cjnf]sg ug]{ . w]/} k|ltzt sf]if ;kmf ug]{ uf]nf cfdf uf]nf 5gf}6sf nflu 
pko'Qm dflgG5 .

#= LNKB (Liquid Nitrogen Killed Brood Test) 

o;nfO{ LNKB-Liquid Nitrogen Killed Brood Test_ ljlw klg elgG5 
. sf]if 6flnPsf] 5fp/f rf}sf]z lng], rf}sf]z dfly kfOk /fVg] / Liquid 
Nitrogen vGofpg] / pQm rf}sf];nfO{ @$ 306f;Dd 3f/df /fVg] . @$ 306f 
k5L slt k|ltzt sf]if ;kmf u5{ cjnf]sg ug]{ .
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$= FKB (Freezer Killed Brood Test) 

!)) j 6f sf]if kg]{ u/L 5fp/f rf}sf];sf] 6'qmf sf6Llb g], pQm 6'qmfnfO{ –100 

F tfkqmddf @$ b]lv $* 306f;Dd k|mLh/df /fVg], To;kl5 pQm 6'qmfnfO{ 
k'/fg} rf}sf];df lkm6 u/L 3f/df /fVg], To;sf] @$ 306fdf ;kmf u/]sf / 
gu/]sf sf]if uGg] / k|ltzt lgsfNg] .
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$=@=#=efn] pTkfbg ug]{ tl/sf 
pTs[i6 /fg'sf] h}ljsL u'0f sfod ug{df %)Ü ;kmntf efn]-9f]/_ df}/Ldf g} 
lge{/ x'g] x'gfn] 5gf}6 ul/Psf @–# j6f efn] -afa'_ uf]nfdf lgDg tl/sfåf/f 
efn] pTkfbg ul/G5 .

 ;]/fgf df}/Luf]nfnfO{ d]lnkm]/fsf] cfwf/ rfsf k|m]ddf h8fg u/]/ 
lbFbf, k'/} rfsfdf efn] sf]if agfpFb5g\ .

 k|m]dsf] cfwf efudf dfq cfwf/ rfsf h8fg u/]/ lbPdf cyjf 
cfwf/ rfsfsf] tn b'j} s'gf sf6]/ lbPdf tnk§L b'j} 5]psf 
s'gfx¿df efn]sf]ifx¿ agfpFb5g\ .

Pp6f uf]nfdf @,))) b]lv @,$)) efn]x? pTkfbg ug{ ;lsG5 . sl/j 
@)) j6f /fg'sf] nflu !,)))–!),))) efn]x?sf] cfjZstf kb{5 . efn]x? 
pTkfbg ubf{ k'ik/;sf] cefj b]lvPdf uf]nfnfO{ lrgL rf:gL lbg' kb{5 . efn] 
5fp/fx? x'sf{pg] qmddf sdL{ df}/Lsf] cefj x'g glbg alnof] uf]nfaf6 sdL{ 
5fp/f rfsfx? lems]/ ylklbg' kb{5 . efn]sf 5fp/fx? 6flnPkl5 cyjf 
efn]x? lgl:sg yfn]kl5 dfq /fg' pTkfbgsf] tof/L ug{' kb{5 . lsgls 
efn]nfO{ km'naf6 jo:s eP/ lgl:sg hDdf @$ lbg nfUb5 eg] /fg'nfO{ !^ 
lbg nfUb5 . To;}n] /fg' pTkfbgsf] tof/L eGbf cufl8 g} efn] pTkfbg ug{' 
kb{5 .

$=@=$ Ps lbg] 5fp/fsf] tof/L 
Ps} pd]/sf !–@ lbg] 5fp/f k|fKt ug{ /fg' pTkfbgsf] nflu 5gf}6 ul/Psf 
cfdf uf]nfx?sf] 5fp/f sIfsf] dfemdf gofF vfnL rfsf /flvlbg], ;fy} dx 
kfgL 5s]{/ lbPdf sdL{ df}/Lx?n] t'?Gt} ;kmf ub{5g\ / /fg'n] km'n kfg{ z'? 
ub{5 . o:tf] vfnL rfsf tof/ ug{ 6fn]sf 5fp/f rfsfnfO{ ;aeGbf 5]pdf 
/fvLlbPdf ;a} sdL{ df}/Lx¿ lgl:sgf ;fy k|of]u ug{ ;lsG5 . x/]s lbg 
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o:tf] vfnL rfsfdf /fg'n] km'n kf/]sf] jf gkf/]sf] hfFrL, km'n kf/]sf] e]l6Pdf 
t]>f] lbg kl5 5fp/f u|fˆ6 -sndL_ ug]{ u/L tof/Ldf nfUg ;lsG5. olb df}/L 
kfnsn] !–@ lbgsf] nfef{ lrGg ;S5g\ eg] oL pNn]lvt tof/L gu/Lsg} 
;f]em} 5gf]6 u/]sf] uf]naf6 !–@ lbg] 5fp/f u|fˆ6 -sndL_ug{ ;lsG5 . 
u|flˆ6Ë ug{' eGbf b'O{ lbg cufj} lrgL rf:gL v'jfPdf sdL{ df}/Lx?n] oL 
slnnf 5fp/fnfO{ w]/} v'/fs v'jfpmFb5g\ / u|fˆ6 -sndL_ug{ ;lhnf] x'G5 . 
Ps} uf]nfaf6 eGbf 5gf}6 ul/Psf ljleGg uf]nfaf6 5fp/f lgsfn]df cGt/ 
k|hgg\ -Inbreeding_ 36fpg ;lsG5 .

$=@=% g;{/L uf]nfsf] tof/L 
!–@ lbg] 5fp/fnfO{ /fg' agfpg] qmddf zfxL v'/fs v'jfpg, x]/ ljrf/ ug{ 
/ 5f]k]/ /fVg k|z:t ;';f/]-wfO{_ df}/Lx¿ ePsf] uf]nfdf lbg' kb{5 . To;}n] 
o:tf] g;{/L uf]nfx¿sf] 5gf}6 / tof/L lgDglnlvt tl/sfn] ug{' k5{ .

 k|z:t s'6 / dx e08f/ ePsf] x'g'kb{5 / ;f] gePdf cyjf vfgfsf] 
cefj b]lvPdf 5fp/f lbg' eGbf &–!) lbg cufl8 b]lv g} lrgL 
rf:gL v'jfpg] .

 ;s];Dd gofF /fg' ePsf] uf]nf g5fGg] .
 /f]ud'Qm uf]nf x'g' kg]{ .
 k|z:t slnnf] pd]/sf sdL{ df}/Lx¿ ePsf] uf]nf 5fGg], olb sd 

b]lvPdf s'g} cGo alnof] uf]nfaf6 6fn]sf 5fp/f rfsfx? NofP/ 
ylklbg] .

 df}/Ln] g5f]k]sf rfsfx? 5g\ eg] x6fO{ lbg] .
 slDtdf ^–* rfsf cyjf $–% rfsfdf 6Gg} 5fp/f ePsf] uf]nf 

x'g' kb{5 .
 5fp/f lbg' eGbf cufl8 g} g;{/L uf]nfnfO{ /fg' ljlxg ug{' kb{5 .
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$=#= g;{/L uf]nfnfO{ 5fp/f lbg] tl/sf 
5fp/f u|flˆ6Ë u/]/ / gul/sg u/L b'O{ t/Lsf x? 5g\.

$=#=!= 5fp/f u|flk\m6Ë u/]/
o;sf] nflu lgDglnlvt ;fdfu|Lx? tof/ ug{' kb{5 .

-s_  z'4 d}g 
;fwf/0f d}g rfsfx? eGbf j/{ 
rfsfx? -Burr comb_ af6 lgld{t 
d}g srf}/fx? /fd|f] x'G5 . j/{ rfsf 
eGgfn] df}/Lx?n] vfnL 7fpFx? h:t} 
3f/sf] 5fgf, b'O{ k|m]dsf] df}/L cGt/ 
a9L ePdf To;sf] ljrdf cfkm}n] 
gofF rfsfx? lgdf{0f ug{' xf] . o;sf] 
uGw cfsif{s / /fd|f] x'g] ePsfn] o:tf] d}gnfO{ hDdf u/L k|zf]wg u/]/ ;+lrt 
u/L /fg' pTkfbg ubf{ d}g srf}/fx? agfpg k|of]u ug{ ;lsG5 .

-v_ d}g srf}/f agfpg] 58-Dipping Rod_
of] sf7n] agfOPsf] s[lqd 
d}g srf}/f agfpg] ;fFrf] xf] . o;sf] 
tnlt/ /fg' sf]ifsf] cfsf/ h:t} 
s[lqd d}g srf}/fxf¿ lgdf{0f ug{ 
;tx uf]nf] / lrNnf] kfl/Psf] x'G5 . 
s[lqd /fg' sf]if cyjf d}g srf}/fx? 
agfpFbf o;sf] prfOdf ljz]if Wofg 
lbg' kb{5 lsgls w]/} nfdf] ePdf 
sdL{ df}/Lx?n] 6f]Sg yfNb5g\ . o:tf] d}g srf}/fx? agfpg ;aeGbf klxn] 
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z'4 d}g ePsf] ;fgf] efF8f]nfO{ tftf] kfgLsf] efF8f]df /fvL l7Ss kufNg] 
. sf7sf] 58nfO{ lr;f] kfgLdf 8'afO{ lems]/ a9L ePsf] kfgL emg]{ . clg 
58nfO{ l;wf u/L # k6s;Dd tftf] d}gdf rf]Kb} lemSb} ug]{ .

klxnf]k6sM ^–& ld=ld=ulx/f]

bf]>f] k6sM $–% ld=ld=ulx/f] 

t]>f]k6sM #–$ ld=ld= ulx/f]

olb cfkm"nfO{ cGbfh gePdf sf7sf] 58df lrGx agfpg ;lsG5 . # 
k6s;Dd 8'afP kl5 lgsfnL lr;f] kfgLdf Ps l5g rf]k]/ aflx/ lgsfnL 
xftn] xNsf;Fu d}g srf}/fx?nfO{ 3'dfO{ lgsfNg' kb{5 . oL d}gsf srf}/fx?sf] 
dflyNnf] efu kftnf] / tNnf] efu afSnf] x'G5 . o:t} tl/sfn] y'k|} d}g 
srf}/fx? agfP/ Pp6} ;fOhsf 5fgL, rflxPsf hlt srf}/fx¿ u|flˆ6+u 
af/df 6fF:g 5'§ofpg' kb{5 .

-u_ u|flk\m6Ë k|m]d 
of] 5fp/f k|m]ds} gfk ;fOh cfsf/sf] x'G5 
t/ o;df b'O{j6f af/x? x'G5g\ h;nfO{ !=% 
;]=dL= sf] sLnfn] b'j} 5]p lt/ 7f]s]sf] x'G5 
h;n] ubf{ o:nfO{ cfjZostf cg';f/ 
rf/}lt/ 3'dfpg ;lsG5 .

-3_ u|flk\m6Ë lg8n -Grafting Needle_
!–@ lbg] nfef{ sndL ug]{ rfFbL of 
Knfli6saf6 ag]sf] lg8n .
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-ª_  d}g ttfpg] efF8f]  

a/{ d}g kufNgsf] nflu k|of]u ug]{ efF8f] .

-r_ kftnf afF; cyjf sf7sf 6'qmf
b'a}lt/ r'Rrf] ePsf ;–;fgf kftnf afF;sf 
cyjf sf7sf 6'qmfx¿nfO{ d}gsf] ;xfotfn] 
u|flˆ6Ë k|m]ddf 6fF:g' kb{5 .

u|flk\m6Ësf] nflu 5fp/f 5gf]6M
 u|flˆ6Ësf nflu 5fp/f -nfef{_ 5gf}6 

ubf{ nfef{sf] pd]/ !@–!* 306fsf] 
x'g'kb{5 .

 nfef{ ;s];Dd sd pd]/sf] x'g'kb{5.
 Weiss eGg] JolQmsf cg';f/ d]lnkm]/f df}/Lsf] nfef{ 5gf}6 ubf{ 

@$–#^ 306fsf] nfef{ pQd dflgG5 .
 nfef{ 5gf}6 ubf{sf] pd]/ / To;af6 lg:s]sf] /fg'sf] ;DaGw lgDg 

k|sf/sf] e]l6Psf] 5 .

nfef{sf] pd]/ -306fdf_ # !@ @$ #^ $* ^) &@

s'df/L /fg'sf] tf}n -ldln 
u|fd_

!^% !^@ !^@ !%) !$@ !#@ !@!

dfly pNn]lvt tflnsfaf6 of] k|i6 b]lvG5 ls nfef{sf] pd]/ #–@$ 306fsf] 
ePdf To;af6 pQd /fg' pTkfbg x'G5 .
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$=#=@=5fp/f u|flk\m6Ë
 5fp/f u|flˆ6Ësf] tof/L ubf{ 

u|flˆ6Ë rf}sf];nfO{ cfkm"lt/ 
3'dfpg] .

 kftnf afF;sf cyjf 
sf7sf 6'qmfx?nfO{ kmf]/;]k 
-lrD6L_ sf] ;xfotfn] tftf] 
d}gdf 8'afO{ r'Rrf]x? aflx/ 
lgl:sg] u/L 58\s] u/L 
lrqx?df b]vfP em}F af/x?df 6fF:g] .

 z'?df % ;]=dL=6f9f / To;kl5 b'Osf] b'/Ldf @–# ;]=dL=sf] km/s eP 
k'Ub5 . b'j} af/x?df 6fF;L ;s]k5L tof/L d}g srf}/fx?df 58 k;fO{ 
tftf] d}gdf 8'afO klxnf g} /flvPsf afF;sf 6'qmfx¿ dfly lj:tf/} 
58 lgsfn]/ 6fF:g' kb{5 .

 o;/L Pp6f u|flˆ6Ë rf}sf];df @%–#) j6f d}g srf}/fx? h8fg ug{ 
;lsG5 .

 tof/L u|flˆ6Ë rf}sf];df @$ 306f cyjf ! lbg] 5fp/f /fVgsf] 
nflu 5flgPsf] uf]nfaf6 
5fp/f rf}sf]; lgsfnL ;kmf 
a|'; cyjf s'rf]åf/f lj:tf/} 
df}/LnfO{ x6fpg' kb{5 .

 oL lgsfn]sf rfsfnfO{ 
pHofnf] lt/ clnslt 
9NsfP/ x]/]df sf]ifleq 3'd|]sf] 
cj:yfdf /x]sf !–@ lbg] 
5fp/fx? ;lhn}l;t b]lvG5g\ . 
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 lrqdf b]vfPsf] 5fp/f lgsfNg] 
sndL ;'O/f]sf] 6'Kkf]sf] 
;xfotfn] ;j{k|yd pknAw 
ePdf zfxL v'/fs / gePdf 
dxsf] ;fgf] Ps yf]kf ;a} 
h8fg ul/Psf d}g srf}/fx?df 
/fVb} hfg] . 

 o;kl5 o;} ;'O/f]åf/f 5fp/fnfO{ afwf gk'Ug] u/L v'/fs ;lxt 
5fp/fnfO{ aflx/ lgsfnL Ps Ps u/L ;a} d}g srf}/fx?df /flvlbg] .

 5fp/f lgsfNg] ;'O/f] rfFbLsf] ePdf 5fp/fnfO{ lgsfNbf /f]u nfUg] 
;Defjgf sd x'G5 . t/ rfFbLsf] pknAw gePdf PNd'lgod jf 
Knfli6saf6 klg agfpg ;lsG5 .

 oL sndL u/]sf nfef{x? ePsf rf}sf];nfO{ g;{/L uf]nfx?df 
/fVg' eGbf !%–@) ldg]6 cuf8L g;{/L 5fp/f sIfdf g6fn]sf b'O{ 
5fp/fx?sf] k|m]dsf] dfemdf vfnL 7fpF /fvL lbP/ To; kl5 dfq 
u|flˆ6Ë rf}sf]; lbPdf t'?Gt} sdL{ df}/Lx?n] u|fˆ6 u/]sf 5fp/fx?nfO{ 
5f]k]/ /fVb5g\ / /fg'x? lgl:sg] ;+Vofsf] k|ltzt a9\g ;Sb5.

 5fp/f sndL ubf{ df};d ;kmf x'g' kb{5 . w]/} udL{ cyjf w]/} lr;f] of 
atf; nfUg] ePdf 5fp/f dg{ ;Sb5g\ . 5fp/f u|fˆ6 ubf{ klg Psbd 
xNsf ;Fu / l56f] ug{' kb{5 .g;{/L uf]nfdf /fVbf 5fp/f sndL u/]sf 
af/nfO{ tnlt/ kmsf{pg la;{g' x'Fb}g .

 u|flˆ6Ë rf}sf]; lbPsf] ef]lnkN6 g} rf}sf];nfO{ lemsL x]g{' kb{5 . 
olb sdL{ df}/Ln] 5fp/fnfO{ 5f]k]/ /fv]sf 5g\ / d}g srf}/fx?nfO{ 
df}/Ln] cfkm} agfpg yfn]sf 5g\ eg] sdL{ df}/Ln] xfdLn] lbPsf] 
5fp/fx?nfO{ /fg' agfpg] t/v/df nfUb}5g\ egL a'‰g' kb{5 .

 olb yf]/} k|ltztdf dfq /fg' x'sf{pg nfu]sf 5g\ eg] ePsf 5fp/fnfO{ 
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lemsL km]/L ;a} d}g srf}/fx?df 5fp/f u|fˆ6 u/L oL lqmofx? bf]xf]of{pg 
;lsG5 h;nfO{ 8an u|flˆ6Ë -Double GraŌ ing_ elgG5 .

$=#=#=8an u|flk\m6Ë -Double GraŌ ing_
klxnf] u|flˆ6Ë u/]sf rf}sf];nfO{ @$ 306f kl5 g;{/L uf]naf6 lemsL d}g 
srf}/fx? leq ePsf 5fp/fnfO{ lrD6Låf/f aflx/ lgsfNg] / km]/L ! lbg] 5fp/f 
u|fˆ6u/L g;{/L uf]nfx?df /fvL lbg] . o;f] ubf{ a9L k|ltztdf /fg' df}/Lx¿ 
lg:sG5g\ . b'j} Psn / 8an u|flˆ6Ë ljlwdf hGdg] /fg' :t/Lo g} x'G5g\ .

$=#=$=5fp/f u|fk\m6 gul/sg 
5fp/f u|fˆ6 gul/sg klg tn pNn]lvt ljleGg tl/sfaf6 ! lbg] jf @$ 
306fsf] 5fp/f /fg' ljlxg g;{/L uf]nfnfO{ lbg ;lsG5 .

-s_  ldn/ tl/sf -Miller Method_
8f= l;= o]n= ldn/ -o'=P;=P=_ n] ;g\ !(!@ b]lv ;kmntf k'j{s k|of]udf 
NofPsf] of] ljlwaf6 @) b]lv &% j6f ;Dd /fd|f] / u'0f:t/Lo /fg' pTkfbg 
ug{ ;lsG5 . o; ljlwdf lgDgfg';f/ sfo{ ug{'kb{5.

 5gf}6 ul/Psf cfdf uf]nfnfO{ @–# OGr rf}8f / %–^ OGr nfdf], tn 

r'Rrf] ;]k agfO{ Ps cfwf/ rfsf 6'qmfx? cyjf gofF sf]if p7fOPsf] 
rfsf sf6L k|m]dsf] dflyNnf] af/df hf]8Llbg] .

 rf}yf] lbg;Dd lt $÷% 6'qmfdf sdL{ df}/Lx?n] sf]ifx? p7fO{ /fg'n] 
c08f kfb{5 cyjf rfsf lbO{Psf] 5 eg] t]>f] lbg;Dd /fg'n] c08f 
kfb{5 .
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 g;{/L uf]nfnfO{ lbg' cl3 5]pdf Pp6f nfef{ /fVg] / bfofF afofF  x6fO{ 
lbO{;s] kl5 k|z:t / /fd|f /fg' sf]if x? p7fpmFb5\g\ . ljr ljrsf 
sf]ifx? x6fO{ lbg' kb{5 .

 /fg' lgl:sg' @ lbg cl3 cfjZos 7fpFdf ljt/0fsf] Joj:yf ldnfpg' 
kb{5 .     

-v_  Pn]sf] tl/sf -Alley Method_
of] ljlw x]g/L Pn] -o'=P;=P=_ sf] ljlw xf] .  o;df lgDg adf]lhd sfo{ ug{' 
kb{5 . 

 5gf}6 ul/Psf cfdf uf]nfdf gofF vfnL rfsf /fvL lbg], /fg'n] km'n 
kf/] kl5 rf}yf] lbg ;f] k|m]d lemls lbg]  . 

 An]8÷wfl/nf] tftf] rSs'n] # j6f sf]if cfpg] u/L rfsfsf] Ps 
nfO{g sf6\g] / k|To]s km'nkl5 csf]{ km'nnfO{ ljuf/L lbg] . 

 of] sf6]sf] rfsfnfO{ lrqdf b]vfP h:t} s'g} 5fp/f rfsfsf] tNnf] 

efudf d}gn] 6fF;]/ g;{/L uf]nf nfO{ lbPdf sdL{ df}/Ln] /fg' sf]if 
agfpFb5\g\ .

 /fd|f pko'Qm agfj6sf sf]ifnfO{ cfjZos :yfgdf lbO{ /fd|f / 
u'0f:t/Lo /fg' pTkfbg ug{ ;lsG5 .     
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$=$=g;{/L uf]nfx?sf] x]/rfx
u|flˆ6Ë k|m]d cyjf 5fp/f u|flˆ6Ë u/]sf] rf}sf]; /flv;s]kl5, df}/Lr/g >f]tdf 
sdL b]lvPdf /fg'sf]ifx¿ g6fn];Dd lrgL rf:gL v'jfpg' kb{5 . s'6sf] sdL 
b]lvPdf c?uf]nfaf6 s'6sf] rf}sf]; lgsfn]/ pQm g;{/L uf]nfdf lbg ;lsG5 
cyjf s'6nfO{ dxdf ld;fP/ kfp8/ h:t} agfO{ k|m]ddfly 5g{ ;lsG5 . x/]s 
@–@ lbg kl5 u|flˆ6Ë k|m]dnfO{ lgsfnL sdL{ df}/Lx?nfO{ afwf gk'of{O{sg 
x]g{' kb{5  . /fg' agfpg nfu]sf 5fp/fnfO{ dfq df}/Ln] 5f]Kb5g\ / /fg' sf]ifsf] 
cfsf/ a9fpFb} nfG5g\ . o;af6 sltj6f /fg' lgl:sG5g\ eg]/ cGbfh ug{ 
;lsG5 . o;sf] ;fy;fy} g;{/L uf]nfsf] ;a} k|m]dx? lg/LIf0f u/L cfkTsfnLg 
/fg' sf]if agfPsf] b]lvPdf ljuf/L lbg' kb{5 . /fg' sf]ifaf6 /fg' lgl:sg' eGbf 
!–@ lbg cufj} /fg' sf]ifx?nfO{ lemsL /fg' lk+h8f cyjf d]l6Ë uf]nfx?df 
/fVg] Joj:yf ldnfpg' kb{5 . cGoyf 
;a} /fg'x? Ps} rf]6L lg:sL emu8f 
u/L Psn] csf{nfO{ dfg{ yfNb5g\, 
clg pTs[i6 /fg' pTkfbg ug{sf] nflu 
u/]sf] ;a} d]xgt v]/ hfg ;S5 .

$=% d]l6Ë jf Go"lSno; 3f/x?sf] 
tof/L
olb ! lbgsf] nfef{ k|of]u ul/Psf] 5 
eg] ;fdfGo tof ;]/gf hftsf] df}/Lsf] 
/fg' !) lbgdf / d]lnkm]/f df}/Lsf] /fg' !@ lbgdf lgl:sG5g\ . ctM /fg' 
lgl:sg] !–@ lbg cufl8 g} d]l6Ë jf Go"lSno; 3f/x? tof/ u/L To;df /fg' 
sf]if cyjf /fg' k|j]z u/fpg' kb{5 . o; 3f/df /fg'nfO{ /fvL ;xjf; p8fgdf 
k7fpg ;lsG5 . tof/L 3f/ leq sdL{ df}/Lx?, 6fn]sf 5fp/f, k|z:t vfgf / 
s'6 x'g' kb{5 / 5fp/f rfsfdf /fg' sf]if lbg' kb{5 . olb Go"lSno; 3f/ xf] eg] 
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;]/fgfsf] nflu # 5fp/f ePsf] k|m]d / d]lnkm]/fsf] nflu !–@ 5fp/f k|m]d, dx 
/ s'6 ;lxt /fv]df /fd|f] x'G5 . olb /fg' lg:sL ;s]sf] 5 eg] lk+h8fdf /fvL 
sdL{ df}/Lx?n] :jLsfg{ yfn] kl5 dfq /fg' lk+h8faf6 lgsfnL 3f/df /fVg' 
kb{5 . d]l6ªu jf Go"lSno; 3f/x?nfO{ k'/fgf] df}/Lvs{af6 sd;]sd !–@ 
ls=ld= 6f9f nx/} Ps} 7fpFdf /fVg] / ;Fu} efn] pTkfbg ug]{ uf]nfx¿ klg nfg' 
kb{5 . /fg'nfO{ j}jflxs p8fgdf hfg' cufl8sf] ljxfg lrgL rf:gL lbPdf 
/fd|f] x'G5 . olb ;a} 3f/x? Ps gfzsf 5g\ eg] /fg'nfO{ cfˆgf] 3f/ lrGgsf] 
nflu s]lx lrGxx? agfO{ lbg'kb{5 . oL 3f/x? ;s];Dd v'Nnf 7fpFdf /fVg' 
kb{5 . /fg'n] km'n kfg{ yfn] kl5 ;f] /fg'nfO{ cfkm"n] rfx]sf] uf]nfdf  k|j]z 
u/fpg' kb{5 .

;f/f+zdf s[lqd tl/sfaf6 /fg' pTkfbg sfo{ tflnsf
klxnf] lbg efn]÷9f]/ pTkfbg ug]{

!^cf}+ lbg pTs[i6cfdf uf]nfdf gofF vfnL 
rfsf k'mn kfg{ /fvL lbg]

g;{/L uf]nfsf] 5gf}6 ug]{

!&cf}+ lbg /fg'n] k'mnkf/]sf]÷gkf/]sf] lg/LIf0f 
ug]{

g;{/L uf]nfnfO{ lrgL 
rf:gL v'jfpg]

!(cf}+ lbg cfdf uf]nfnfO{ lrgL rf:gL 
v'jfpg]

g;{/L u|fˆ6 u/]sf k|]md 
/fvL lbg]

@)cf}+ lbg d}g srf}/fx? tof/L u/L 5fp/f 
u|fˆ6 ug]{

5fp/f u|fˆ6 u/]sf k|]md 
/fvL bg]
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@@cf}+ lbg ;]/fgfdf 9f]/x? k|z:t lgl:sg] u|flˆ6Ë k|]mdnfO{ lg/LIf0f 
ug]{ . olb lgl:sg] k|ltzt 

sd b]lvPdf 8an 
u|flˆ6Ë ug]{ . ;a} k|]md 

lg/LIf0f u/L cfkTsflng 
/fg' sf]if b]lvPdf gi6 

ug]{ .

@%cf}+ lbg d]lnkm]/fdf 9f/x? k|z:t lgl:sg]

@*cf}+ lbg ;]/gf /fg' sf]ifnfO{ lgsfnL 
d]l6Ë3f/ cyjf /fg' lalxg 

uf]nfdf /fVg]

#)cf}+ lbg d]lnk]m/f /fg' sf]ifnfO{ lgsfnL 
d]l6Ë3f/ cyjf /fg' lalxg 

uf]nfdf /fVg]

##–#(cf} lbg ;]/fgfsf] /fg' j}jflxs p8fgdf 
hfG5

#$–#*cf}+ lbg d]lnk]m/fsf] /fg' j}jflxs p8fgdf 
hfG5

$!cf}+ lbg gofF /fg'n] k'mn kfg{ yfNb5

$^cf}+ lbg k'mn kfg{ z'? u/]sf] /fg'nfO{ /fg' 
lk+h8fdf /fvL rflxPsf] uf]nfdf 

k|j]z u/fpg] .

;Gbe{ ;fdfu|L
!= df}/Lkfngsf] cfwf/e"t l;sfO, tLy{ s'df/ >]i7, @)&& c;f/
@= u'0f:t/Lo /fg' pTkfbg / o;sf] Joj:yfkg, Joj;flos sL6 ljsf; s]Gb|, @)&* 
#= df}/L ljsf; s]Gb|, uf]bfj/L, nlntk'/af6 k|sflzt k'l:tsfx?


