
g]kfndf l;kmfl/; ul/Psf wfg / ds} afnLsf 
a0f{z+s/ hftx? / k}t[s nfO{gx?sf] 

kl/ro / ljz]iftfx?

NPSN: 081/079/080

n]vs
gf/fo0f axfb'/ wfdL
8f= ;'lzn /fh ;'j]bL

ds} afnL k|hgs -al/i7 a}1flgs P;–$_, gf/fo0f a= wfdL

wfg afnL k|hgs -a}1flgs P;–@_ 8f= ;'lzn /fh ;'j]bL 

yk hfgsf/Lsf] nflu

gf/fo0f axfb'/ wfdL
k|d'v

/fli6«o aLp la1fg k|ljlw cg';Gwfg s]Gb|
v'dn6f/, nlntk'/

Od]n 7]ufgf M nbdhami@gmail.com, seedtechnarc@gmail.com
;Dks{ M sfo{fno df]afOn g+= (*%!@&(^&$

JolQmut df]afOn g+= (*$!)%(&^#

g]kfn ;/sf/
g]kfn s[lif cg';Gwfg kl/ifb\

/fli6«o s[lif k|ljlw ;"rgf s]Gb|
v'dn6f/, nlntk'/
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ljsl;t b]zx?df gf6sLo ?kdf afnLx?sf] pTkfbsTjdf kl/at{g 
NofPsf] k|lalw g} a0f{z+s/ -xfO{la|8_ k|lalw xf] . xfO{la|8 wfg / ds}sf]  
pTkfbsTj v'Nnf ;]lrt hftsf] eGbf qmdzM !%–@)ã / 
@%–#)ã jf emG8} bf]Aa/ pTkfbg ePsf tYof+sx? kfO{G5g\ .  
g]kfndf xfO{la|8 wfg / ds} v]tLsf] If]qkmn lbg k|lt lbg t/fO{ / lelq 
dw]zdf dfq geP/ dWo kxf8L If]qdf ;d]t Aofks ?kn] la:tf/ e}/x]sf]  
5 . ;}4flGts ?kdf aLp k|lt:yfkg b/ :jo+;]rg afnLsf] nflu @% 
k|ltzt, k/;]lrt afnLsf] nflu ## k|ltzt / xfO{la|8sf] nflu ztk|ltzt 
x'g'kb{5 . aLp lahg u'0f:t/ lgoGq0f s]Gb| -@)@)÷@!_ sf cg';f/ ds} / 
wfgsf] aLp k|lt:yfkg b/ qmdzM !#=$!ã / @^=#(ã dfq ePsf] kfO{G5 .  
aLp lahgsf] lb3{sflng ;f]r @)!#–@)@% cg';f/ g]kfndf aLpsf] 
k|lt:yfkg b/ !%=% k|ltzt af6 #% k|ltztdf k'¥ofpg] nIo /fv]sf] 5 / 
xfnsf] pTkfbsTj sl/a bf]Aa/ x'g] ck]Iff ul/Psf] 5 . cf=j= @)&&÷&* df 
d'VotM xfO{la|8 wfgsf] aLp $!^*=(% d]=6g / xfO{la|8 ds}sf] aLp @!*%=& 
d]=6= ax'/fli6«o aLp sDkgLx?af6 cfoft u/]sf] kfO{G5 eg] :jb]zd} ljleGg 
aLp sDkgLx?n] xfO{la|8 ds}sf] aLp cf=j= @)&&÷&* df #(=( d]=6= pTkfbg 
u/]sf 5g\ . To;}n] lab]zL aLpsf] cfoft k|lt:yfkg b/ la:tf/} 36fpg 
:jb]zd} ljsf; ul/Psf xfO{la|8 wfg / xfO{la|8 ds}sf] aLp pTkfbg 
;DalGw k|ljlwsf] k|rf/k|;f/ u/L Joj;flos ?kn] aLp pTkfbg ub}{ hfg' 
kg{] b]lvG5 . h;sf] kmn:j?k :jb]zd} u'0f:t/Lo aLp pTkfbg ul/ k|To]s  
aif{ cfoft ul/g] xfO{la|8 aLpsf] kl/df0fnfO{ la:yflkt ul/ :jb]zL d'b|f 
art ug{'sf] ;fy} b]znfO{ cfTdlge{/tfsf] af6f]df cu|;/ u/fpg ljBdfg 
wfg / ds}sf] pTkfbsTjdf bf]Aa/ j[l4 ul/ dflg;sf] vfgf / kz'klG5sf] 
bfgfsf] ;'/Iff ug{ klg lgtfGt cfjZos b]lvG5 . To;sf/0f xfO{la|8 
aLp pTkfbg ;+u ;DalGwt cg';Gwfgstf{x?, k|fljlws, aLp Joa;foL, 
s[ifs / cGo ljleGg ;/f]sf/jfnfx?sf] cfjZostfnfO{ dWogh/ ul/ 

xfd|f] egfO{
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xfO{la|8 hftx? / ltgLx?sf] k}t[s nfO{gx?sf] hftLo klxrfg ug{,  
k}t[s nfO{gx?sf] cfg'a+lzs u'0fx? ;+/If0f / ;Daw{g ug{, u'0f:t/Lo  
;|f]t aLp / xfO{la|8 aLp pTkfbg ug{ d2t k'Ug] 5 eGg] p2]Zon] of] 
k'l:tsf ;/n g]kfnL efiffdf tof/ ul/Psf] 5 .                 

8f= ;'lzn /fh ;'j]bL   
/fli6«o wfgafnL cg';Gwfg sfo{qmd, 
xlb{gfy, wg'iff .

gf/fo0f a= wfdL  
/fli6«o aLp la1fg k|ljlw cg';Gwfg s]Gb|, 
v'dn6f/, nlntk'/ .        



vii

laifo ;'rL

k[i7e'ld !

!= wfgafnLsf xfO{la|8 hftx? / ltgsf] k}t[s nfO{gx?sf]  
   kl/ro / ljz]iftfx?

#

!=!= b|Aosf]if efn] gk+';s nfO{g (Cytoplasmic Male 
Sterile (CMS or A, Seed Parent) 

#

!=@= ;+/Ifs nfO{g (Maintainer line) jf B line #

!=#= k'g{:yfkg jf efn] nfO{g (Restorer line) jf R line $

!=$= xlb{gfy xfO{la|8–! $

!=% xlb{gfy xfO{la|8–# &

@= ds}sf a0f{z+s/ hftx? / ltgsf] k}t[s nfO{gx?sf] kl/ro  
   / ljz]iftfx?

!)

@=!= uf}/a–@ !)

-s_ Pg Pd Pn–! (CML433) !!

-v_ Pg Pd Pn–@ (CML-430) !@

@=@= /fdk'/ xfO{la|8–@ !#

-s_ cf/ Pd Pn–$ (CA00326) !$

-v_ Pg Pd Pn–@ !%

@=#= v'dn xfO{la|8–@  !%

-s_ s] jfO{ Pd–## (CML-226) !&

-v_ s] jfO{ Pd–#% (CML-295) !*

@=$=  /fdk'/ xfO{la|8–$ !(

-s_ cf/ Pd Pn–#@ (CA00320) @)

-v_ cf/ Pd Pn–!&  (CML-287) @)

@=%= /fdk'/ xfO{la|8–^ @!

-s_ cf/ Pd Pn–$ @@

-v_ cf/ Pd Pn–!& @@

@=^= /fdk'/ xfO{la|8–* (CAH-151) @@

-s_ ZL126632 @#

-v_  CML-451 @$
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@=&= /fdk'/ xfO{la|8–!) (CAH-153) @%

-s_ VL109126 @^

-v_ CML-451 @&

@=*= /fdk'/ xfO{la|8–!@ (CAH1715) @&

-s_ cf/ Pd Pn–!$% (CAL152) @(

-v_ cf/ Pd Pn–!$^ (CAL1712)  #)

@=(= /fdk'/ xfO{la|8–!$  #!

-s_ cf/ Pd Pn–*^  #@

-v_ cf/ Pd Pn–(^   ##

@=!) /fdk'/ xfO{la|8–!^ #$

-s_ cf/ Pd Pn–(%  #%

-v_ cf/ Pd Pn–(^ #^

#= a0f{z+s/ ds}sf] alu{s/0f #&

#=!= O{lGa|8÷k}t[s nfO{gdf cfwfl/t xfO{la|8x? #&

#=!=!= l;+un qm; xfO{la|8 (Single Cross Hybrid) #&

#=!=@ y|L j] qm; xfO{la|8 (Threeway Cross Hybrid)  #*

#=!=#= 8an qm; xfO{la|8 (Double Cross Hybrid)  $)

#=!=$ kl/jlt{t l;+un qm; xfO{la|8 (Modified Single  
        Cross Hybrid) 

$@

#=!=%= kl/jlt{t y|L j] qm; (Modified Threeway Cross 
         Hybrid) 

$@

#=!=^= 8an kl/jlt{t l;+un qm; xfO{la|8 (Double 
         Modified Single Cross Hybrid) 

$#

$= v'Nnf ;]lrt, xfO{la|8, ;]Gy]l6s / O{lGa|8df cfwfl/t 
   xfO{la|8x?  

$%

$=!= hftLo xfO{la|8 $%

$=@= 6kqm; xfO{la|8 $%

$=#= 8an 6k qm; xfO{la|8 $%

;Gbe{ ;fdfu|Lx? $&



ix

lr=g+= != xlb{gfy xfO{la|8–!	 $
lr=g+= @= xlb{gfy xfO{la|8–!, wfg	 %
lr=g+= #= xlb{gfy xfO{la|8–!, rfdn	 %
lr=g+= $ xlb{gfy xfO{la|8–#	 &
lr=g+= % xlb{gfy xfO{la|8–#, wfg / rfdn	 &
lr=g+= ^= uf}/a–@ xfO{lj|8	 !)
lr=g+= &= O{lGa|8 Pg=Pd=Pn–@	 !@
lr=g+= *= /fdk'/ xfO{la|8–@	 !#
lr=g+= (= /fdk'/ xfO{la|8–@	 !#
lr=g+= !)= O{lGa|8 cf/ Pd Pn–$	 !$
lr=g+= !!= O{lGa|8 cf/ Pd Pn–$	 !%
lr=g+= !@= v'dn xfO{la|8–@	 !%
lr=g+= !#= s] jfO{ Pd–##, v'dn xfO{la|8–@, s] jfO{ Pd–#% 	 !^
lr=g+= !$= O{lGa|8 s] jfO{ Pd–##	 !&
lr=g+= !%= O{lGa|8 s] jfO{ Pd–#%	 !*
lr=g+= !^= /fdk'/ xfO{la|8–$	 !(
lr=g+= !&= /fdk'/ xfO{la|8–$	 !(
lr=g+= !*= O{lGa|8 cf/ Pd Pn–#@	 @)
lr=g+= !(= O{lGa|8 cf/ Pd Pn–#@	 @)
lr=g+= @)= O{lGa|8 cf/ Pd Pn–!&	 @!
lr=g+= @!= O{lGa|8 cf/ Pd Pn–!&	 @!
lr=g+= @@= /fdk'/ xfO{la|8–^	 @!
lr=g+= @#= /fdk'/ xfO{la|8–*	 @#
lr=g+= @$= /fdk'/ xfO{la|8–*	 @#
lr=g+= @%= /fdk'/ xfO{la|8–!)	 @%
lr=g+= @^= /fdk'/ xfO{la|8–!)	 @%
lr=g+= @&= /fdk'/ xfO{la|8–!@	 @&
lr=g+= @*= /fdk'/ xfO{la|8–!@	 @*
lr=g+= @(= O{lGa|8 cf/ Pd Pn–!$%	 @(
lr=g+= #)= O{lGa|8 cf/ Pd Pn–!$%	 @(
lr=g+= #!= O{lGa|8 cf/ Pd Pn–!$^	 #)
lr=g+= #@= /fdk'/ xfO{la|8–!$	 #!

lrqsf] ;"rL



x

lr=g+= ##= /fdk'/ xfO{la|8–!$	 #!
lr=g+= #$= O{lGa|8 cf/ Pd Pn–(^	 ##
lr=g+= #%= /fdk'/ xfO{la|8–!^ 	 #$
lr=g+= #^= /fdk'/ xfO{la|8–!^ 	 #$
lr=g+= #&= cf/ Pd Pn–(%	 #%
lr=g+= #*= l;+un qm; xfO{la|8 	 #&
lr=g+= #(= 8an qm; xfO{la|8 	 $!

aS; g+= != l;+un qm; xfO{la|8 	 #&
aS; g+= @= y|L j] qm; xfO{la|8    	 #(	
aS; g+= #= 8an qm; xfO{la|8  	 $)
aS; g+= $= kl/jlt{t l;+un qm; xfO{la|8 		 $@
aS; g+= %= kl/jlt{t y|L j] qm; xfO{la|8	 $#
aS; g+= ^= 8an kl/jlt{t l;+un xfO{la|8	 $$
aS; g+= &= hftLo xfO{la|8	 $%
aS; g+= *= 6k qm; xfO{la|8	 $%
aS; g+= (= 8an 6k qm; xfO{la|8	 $^

tflnsf g= != xlb{gfy xfO{la|8–! sf] ldln+u u'0fx? 	 ^
tflnsf g+= @= xlb{gfy xfO{la|8–! sf] kf]ifs tTj ljZn]if0f glthf  	 ^
tflnsf g+= #= xlb{gfy xfO{la|8–! sf] k}t[s nfO{gx?sf] ljz]iftfx? 	 ^
tflnsf g+= $= xlb{gfy xfO{la|8–! sf] k}t[s nfO{gx?sf] bfgfsf] cfsf/ k|sf/ 	&
tflnsf g+= %= xlb{gfy xfO{la|8–# sf] ldln+u u'0fx? 	 *
tflnsf g= ^= xlb{gfy xfO{a|L8–# sf] kf]ifs tTj ljZn]if0f glthf 	 *
tflnsf g+= &= xlb{gfy xfO{a|L8–# sf] k}t[s nfO{gx?sf] ljz]iftfx? 	 (
tflnsf g+= *= uf}/a–@ xfO{la|8 ds}sf] kf]ifs tTjsf] ljZn]if0f glthf 	 !!
tflnsf g+= (= /fdk'/ xfO{la|8–@ ds}sf] kf]ifs tTjsf] ljZn]if0f glthf 	 !$
tflnsf g+= !)= v'dn xfO{la|8–@ ds}sf] kf]ifs tTjx?sf] ljZn]if0f glthf	 !^
tflnsf g+= !!M /fdk'/ xfO{la|8–!) ds}sf] kf]ifs tTj ljZn]if0f glthf	 @^
tflnsf g+= !@= /fdk'/ xfO{la|8–!@ ds}sf] kf]ifs tTj ljZn]if0f glthf	 @*
tflnsf g+= !#= /fdk'/ xfO{la|8–!$ ds}sf] kf]ifs tTj ljZn]if0f glthf	 #@
tflnsf g+= !$= /fdk'/ xfO{la|8–!^ ds}sf] kf]ifs tTj ljZn]if0f glthf	 #%
tflnsf g+= !%= laleGg :t/sf] aLpsf] pTkfbg ug{ cfjZos Kn6x?sf] ;+Vof	$^

aS;sf] ;"rL

tflnsfsf] ;"rL
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k[i7e'ld M 
g]kfndf a0f{z+s/ -xfO{la|8_ wfgsf] cg';Gwfg ;DalGw sfo{ ;g\ !((&  
b]lv cGt/fli6«o wfg cg';Gwfg k|lti7fg Ol/ (IRRI) af6 k|fKt canf]sg  
g;{/L (IHRON) af6 ;'? ul/Psf] lyof] -vltj8f / cGo, @)!$_ .  
g]kfndf tLg nfO{g (A,B,R) k|of]u ul/ xfO{la|8 wfgsf] cg';Gwfg ;g\ !((*  
b]lv z'? ul/Psf] lyof] -hf]zL aL @))#_ / To; ;dodf g]kfndf kfO{g]  
/}yfg] wfgsf hftx? dWo] af6 s]lx B / R nfO{g klg kQf nufO{Psf] 
lyof] -hf]zL / cGo, @))#_ . g]kfn ;g\ @)!! df a0f{z+s/ wfg ljsf; 
d+rsf] ;b:o ag] kl5 O{/L (IRRI) af6 k|fKt @% j6f a0f{z+s/ wfgsf 
hftx? /fli6«o wfgafnL cg';Gwfg sfo{qmd, xlb{gfy, wg'iffdf kl/If0f 
ul/ lt dWo] pTs[i6 # j6f hftsf k}t[s (A, R) nfO{gx?  Ol/ af6 NofO{ 
g]kfndf g} a0f{z+s/ wfgsf] cg';Gwfg z'? ul/Psf] xf] . oL hftx?nfO{ 
g]kfnsf] laleGg :yfgx?df ;3g ?kn] kl/If0f ul/ ;g\ @)@) df t/fO{,  
lelq dw]z / dWo kxf8sf] gbLlsgf/f b]lv !))) ld6/ prfO{ ;Dd  
v]tL ug{sf]  nflu b'O{{ j6f a0f{z+s/ wfgsf hftx? pGdf]rg ul/Psf] 5 .                                                    

To;}u/L a0f{z+s/ ds}afnLsf] cg';Gwfg ;DaGwdf /fli6«o ds}afnL 
cg';Gwfg sfo{qmd, /fdk'/, lrtjgdf ;g\ !(*& b]lv z'? ul/Psf] lyof] .  
o; sfo{qmd af6 ljsf; ul/Psf #$ (S3XS3) j6f  l;+un qm; xfO{la|8x? 
;g\ !(($ sf] lxpFb] df};ddf k/jfgLk'/, af/fdf d'Nof+sg ul/ hDdf gf} j6f 
xfO{la|8 5gf}6 ul/Psf lyP -sf]O/fnf,!((&_ . cf}krfl/s ?kdf xfO{la|8 
ds}sf] cg';Gwfg / ljsf; ;g\ !((& b]lv /fli6«o ds}afnL cg';Gwfg 
sfo{qmd /fdk'/, lrtjgdf / ;g\ !((* b]lv s[lif ag:klt dxfzfvf, 
v'dn6f/df z'? ul/Psf] lyof] . /fli6«o ds}afnL cg';Gwfg sfo{qmd 
/fdk'/n] /fdk'/ sDkf]lh6 af6 / s[lif ag:klt dxfzfvf, v'dn6f/n] 
dgsfdgf–@ / c?0f–@ af6 ->!)) S4) O{lGa|8 nfO{gsf] ljsf; ;DalGw 
sfd z'? u/]sf lyP . ;g\ !((* df !)( j6f O{lGa|8 nfO{g / !@& j6f 
xfO{la|8 ds} l;ld6, d]lS;sf] af6  / !^( j6f O{lGa|8 nfO{g Plzog If]qLo 

g]kfndf l;kmfl/; ul/Psf wfg / ds}afnLsf a0f{z+s/ 
hftx? / k}t[s nfO{gx?sf] kl/ro / ljz]iftfx?
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ds} sfo{qmd, yfO{Nof08 af6 k|fKt ePsf lyP -sf]O/fnf / cGo @)))_ . 
;g\ !((( b]lv /fli6«o ds}afnL cg';Gwfg sfo{qmd /fdk'/df xfO{la|8 ds}
sf] cg';Gwfg / ljsf;n] ult lnPsf] b]lvG5 .

xfn ;Dd g]kfn s[lif cg';Gwfg kl/ifb cGtu{tsf /fli6«o wfgjfnL 
cg';Gwfg sfo{qmd xlb{gfy, wg'iff / /fli6«o ds}afnL cg';Gwfg 
sfo{qmd, /fdk'/, lrtjgn] qmdz M wfgsf @ j6f xfO{la|8 hftx? 
/ ds}sf !) j6f xfO{la|8 hftx? ljsf; ul/ g]kfn ;/sf/åf/f  
pGdf]rg÷k+hLs[t e};s]sf 5g\ . lt dWo] s]lx xfO{la|8x?sf] k}t[s nfO{gx? 
lghL aLp sDkgLx?nfO{ pknAw u/fO{ xfO{la|8 (F1) aLp pTkfbg sfo{ 
e} /x]sf] 5 . xfn ;Dd l;kmfl/; ePsf xfO{la|8 hftx? / ltgsf] k}t[s 
nfO{gx?sf] ;+lIfKt kl/ro / ljz]iftfx?sf] af/]df o; k':tsdf pNn]v 
ul/Psf] 5 .
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tLg nfO{g k|0ffnL -Three line system_
o; ljlwaf6 a0f{z+s/ aLp pTkfbg ug{ A, B / R ul/ tLgj6f nfO{gx? 
cfjZos kg{] ePsf]n] tLg nfO{g k|0ffnL elgPsf] xf] . xfO{la|8 hft ljsf; 
ug{] cGo lalwx? ePtfklg Joj;flos ?kdf xfO{la|8 (F1) aLp pTkfbg 
ug{ lt ljlwx? hl6n x'g] ePsf]n] xfn g]kfn nufot cGo b]zx?df ltg 
nfO{g lalwaf6 g} hft ljsf; ul/ Joj;flos ?kdf xfO{la|8 (F1) aLp 
pTkfbg ug{] ul/G5 . A, B / R nfO{gx?sf] ;+lIfKt kl/ro lgDgfg';f/ 
lbO{Psf] 5 .

!=!= b|Aosf]if efn] gk'+;s nfO{g (Cytoplasmic Male Sterile 
      (CMS or A, Seed Parent) : 
b|Aosf]ifaf6 efn] c+u gk'+;s -d[t k/fus0f_ ePsf] dfp hft, h;nfO{ 
xfO{la|8 (F1) aLp pTkfbg ubf{ kf]yLsf] ?kdf k|of]u ul/G5 . o; nfO{gsf] 
;+/If0f ug{ B nfO{g;Fu qm; ul/G5 .  A / B nfO{g cfO;f]h]lgs nfO{g x'g\ .  
oL b'j}df Go"lSno/ l/;]l;e hLg x'G5g\ . t/ A nfO{gsf] b|Aosf]if (S) 
gk'+zs x'G5 eg] B nfO{gsf] b|Ao sf]if (N) df k|hgg Ifdtf x'G5 . of] 
nfO{gdf :jo+;]rg lalwaf6 aLp nfUb}g t/ o;sf] kf]yL c+u (Pistil) ;fdfGo 
x'g] ePsf]n] R nfO{g jf cGo ;fdfGo -O{lGa|8_ hftx?sf] k/fus0faf6  
k/;]rg÷qm; ePdf dfq aLp nfUb5 . CMS nfO{gsf] k'?if afFemf]kg 
(Male sterility) Go'lSno/ l/;]l;e lhg / afFemf] b|Aosf]if (Sterile 
cytoplasm) n] ;+o'Qm?kn] lgoGq0f u/]sf x'G5g\ .   

!=@= ;+/Ifs nfO{g (Maintainer line) jf B line : 
;+/Ifs nfO{g (B or Maintainer Line) eg]sf] A nfO{gsf] cfO;f]h]lgs 
(Isogenic Line) nfO{g xf] . of] nfO{g k|hgg\ Ifdtf (Fertility) df dfq 
A nfO{g ;+u km/s x'G5 . of] nfO{gsf] k/fuy}nLx? (Anthers) ;fdfGo 

wfgafnLsf xfO{la|8 hftx? / ltgsf] k}t[s 
nfO{gx?sf] kl/ro / ljz]iftfx? 

!
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!=$= xlb{gfy xfO{la|8–! M

of] xfO{la|8 hft Ol/ af6 k|fKt CMS nfO{g IR 79156 A / R nfO{g IR 
74963-262-5-1-3-3R aLr qm; ul/ ljsf; ul/Psf] xf] . 
�� pb\ud :yn M g]kfn
�� l;kmfl/; aif{ M lj=;+= @)&& -;g\ @)@)_
�� l;kmfl/; If]q M ;d'Gb| ;txaf6 !))) dL= prfO{ 
;Ddsf]  t/fO{ / lelq dw]z tyf gbL lsgf/ kmfF6 .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M ((–!!# ;]= dL=
�� %)ã km'n km'Ng cfjZos lbg M *)–!)$                              
�� kfSg cfjZos lbg M aif{] !@) / r}t] !@( 
�� pTkfbg M aif{] ^=% 6=÷x]= / r}t] *=@ 6=÷x]= 
�� ;/f ;+Vof k|lt ufFh M !)–!^ j6f
�� afnfsf] nDafO{ M @*=$  ;]=dL=                           

/ k/fus0f klg lhljt} x'g] ePsf]n] :jo+;]rg k|lqmofaf6 aLp nfUb5 .  
of] CMS (A) nfO{gsf] nflu k/fu;]rs (Pollinator) sf] ?kdf k|of]u  
ul/G5 . o;af6 pTkfbg x'g] ;GttLx? (CMS line) df klg efn] c+udf 
x'g] gk'+;stf -afFemf]kg_ sfod /xG5 . B nfO{g gePdf CMS nfO{gsf] 
;+/If0f ug{ / ;|f]t aLp pTkfbg ug{ ;lsb}g . efn] c+udf x'g] gk'+;stf 
-afFemf]kg_ afx]s CMS nfO{gsf] d'Vo u'0fx? B nfO{gn] lgw{f/0f ug{] 
ePsf]n] o;sf] 5gf}6 ub{f lgs} ;fjwfgL ckgfpg' kb{5 . of] nfO{g 
cfg'a+lzs / ef}tLs ?kdf z'4 / k|z:t dfqfdf k/fus0f pTkfbg ug{] 
Ifdtf ePsf] x'g' kb{5 .  

!=#= k'g{:yfkg jf efn] nfO{g (Restorer line) jf R line :
k'g{:yfkg (R) nfO{gsf] Go'lSno;df k|hgg\ Ifdtf / k'g:y{flkt (Restorer 
gene) lhg x'G5g\ . CMS (A) nfO{gdf k|hgg\ Ifdtf k'g{:yfkLt  
u/fpg] ePsf]n] o;nfO{ k'g{:yfkg (R) nfO{g elgPsf] xf] . xfO{la|8 (F1) 
aLp pTkfbgdf o;nfO{ k/fus0f lbg] (Pollinator) efn]sf] ?kdf k|of]u  
ul/G5 .

lr=g= != xlb{gfy xfO{la|8–!
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�� afnf ;+Vof k|lt ufFh M !$–!^ j6f                
�� bfgf -wfg_ sf] nDafO{ M !)=%  dL= dL=
�� bfgf -wfg_ sf] rf}8fO{ M !=($ dL=dL= 
�� bfgf -wfg_ sf] nDafO{ / rf}8fO{sf] cg'kft M 
%M$ dL=dL= 

�� xhf/ bfgf -wfg_ sf] tf}n M @#–@$=( u|fd
�� bfgfsf] k|sf/ M dWod, dl;gf] / nfDrf]  
�� rfdnsf] k|ltzt M ^*                         
�� rfdnsf] nDafO{ M &=@* dL= dL=                     
�� rfdnsf] rf}8fO{ M !=^* dL= dL=                      
�� rfdnsf] nDafO{ / rf}8fO{sf] cg'kft M $M# 
dL=dL=   

lr=g= @= xlb{gfy xfO{la|8–!, wfg

lr=g= #= xlb{gfy xfO{la|8–!, 
rfdn

tflnsf g= != xlb{gfy xfO{la|8–! sf] ldln+u u'0fx? 

qm=;= ljj/0f d"No (Value)
! v}/f] rfdn (Brown rice) % &$=@* 
@ e'; / xn tx x6fPsf] rfdn (Total milled 

rice) %
^*

# rfdn (Head rice)% ^)
$ s'n v/fgL (Total Ash) % @=)#
% aNs 3gTj (Bulk density) -u|f=÷ln=_ %)=^

tflnsf g+= @= xlb{gfy xfO{la|8–! sf] kf]ifs tTj ljZn]if0f glthf  

qm=;= ljj/0f d"No (Value)
! sRrf /]zf !=@( 
@ lrNnf] kbfy{ !=@ 
# sfaf]{xfO{8«]6 &^=^& 
$ k|f]l6g ^=)( 
% PdfO{nf]h dWod 
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tflnsf g+= $= xlb{gfy xfO{la|8–! sf] k}t[s nfO{gx?sf] bfgfsf] cfsf/ k|sf/ 

qm=;+= rfl/lqs ljz]iftfx? A line B line R line

! bfgfsf] -wfg_ nDafO{ -dL=dL=_ (=** (=(^ !)=%^
@ bfgfsf] -wfg_ rf}8fO{  -dL=dL=_ !=*$ !=&* @=)@
# bfgfsf] -wfg_ nDafO{ M rf}8fO{sf] 

cg'kft -dL=dL=_ 
%=$ %=^ %=@

hft lrGg] d'Vo ljz]iftfx?M
kftsf] ;tx xl/of], 7f8f] sNd, 7f8f] em+8] kft, /+u lalxg afXo s0f{ 
-sfg_ (Colorless auricle), ;]tf] /+usf] lnu'nL / l:6udf, bfgfsf] 6'Kkf]df 
w]/} 5f]6f], kx]+nf] ;]tf] (Yellowish white) /+usf] 6'F8f (Awn) x'G5 .

^ km:kmf]/; @@)=#& 
& kmnfd -ld=u|f=÷!)) u|f=_ )=^! 
* SoflN;od -ld=u|f=÷!)) u|f=_ &!=!# 

tflnsf g+= #= xlb{gfy xfO{la|8–! sf] k}t[s nfO{gx?sf] ljz]iftfx? 

qm=;+= rfl/lqs ljz]iftfx? A line B line R line

! afnfsf] nDafO{  -;]=dL=_ @& @*=^ #@
@ afnf ;+Vof÷ufFh !# !@ !(
# ufFh ;+Vof÷au{=dL= !$ !@ @)
$ %)ã km'n km'Ng cfjZos lbg *^ *^ *@
% kfSg cfjZos lbg !!^ !!^ !!$
^ af]6sf] prfO{  -;]=dL=_ ($ (* !)%
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!=%= xlb{gfy xfO{la|8–# :
of] xfO{la|8 hft Ol/ af6 k|fKt CMS nfO{g IR 68886 A / R nfO{g IR 
73678-6-9 aLr qm; ul/ ljsf; ul/Psf] 
hft xf] . 
�� pb\ud :yn M g]kfn
�� l;kmfl/; aif{ M lj=;+= @)&& -;g\ @)@)_
�� l;kmfl/; If]q M ;d'Gb| ;txaf6 !))) 
dL= prfO{ ;Ddsf]  t/fO{ / lelq dw]z 
tyf gbL lsgf/ kmfF6 .

rfl/lqs ljz]iftfx? 
�� af]6sf] prfO{ M ((–!!# ;]= dL=       
�� km'n km'Ng cfjZos lbg M aif{] &@–*@ r}
t] (@–!)@                                

�� kfSg cfjZos lbg M aif{] !)&–!!% /  
r}t] !!(–!@&   

�� pTkfbg M aif{] %=^ 6=÷x]= / r}t] (=# 6=÷x]=

�� ;/f ;+Vof k|lt ufFh M !)–!$ j6f

�� xhf/ bfgf -wfg_ sf] tf}n M @!=#–@#=$ u|fd

�� afnfsf] nDafO{ M @*=$ ;]=dL=

�� bfgf -wfg_ sf] nDafO{ M !)=@ dL=dL= 

�� bfgfsf] -wfg_ sf] rf}8fO{ M @=$ dL=dL=

�� bfgf -wfg_ sf] nDafO{ / rf}8fO{sf] cg'kft M $M# dL=dL=

�� rfdnsf] nDafO{ M &=)^ dL=dL=

�� rfdnsf] rf}8fO{ M @=)* dL=dL=

�� rfdnsf] nDafO{ / rf}8fO{sf] cg'kft M #M$ dL=dL=

�� rfdn k|ltzt M ^*

lr=g+= $ xlb{gfy xfO{la|8–#

lr=g+= % xlb{gfy xfO{la|8–#, 
wfg / rfdn
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tflnsf g+= %= xlb{gfy xfO{la|8–# sf] ldln+u u'0fx? 

qm=;+= ljj/0f d"No (Value)
! v}/f] rfdn (Brown rice)% &%=#
@ e'; / xn tx x6fPsf] rfdn (Total milled 

rice) %
^*

# rfdn (Head rice) % ^@
$ s'n v/fgL (Total Ash) % @=)
% aNs 3gTj (Bulk density) %)=@

tflnsf g= ^= xlb{gfy xfO{a|L8–# sf] kf]ifs tTj ljZn]if0f glthf 

qm=;+= ljj/0f d"No (Value)
! sRrf /]zf !=@
@ lrNnf] kbfy{ !=@
# sfaf]{xfO{8«]6 &%=^
$ k|f]l6g ^=!
% km:kmf]/; @!(=@&
^ kmnfd -dL= u|f÷!)) u|f_ )=^)
& SoflN;od -ld=u|f=÷!)) u|f=_ &)=!@

tflnsf g+= &= xlb{gfy xfO{a|L8–# sf] k}t[s nfO{gx?sf] ljz]iftfx? 

qm=;+= rfl/lqs ljz]iftfx? A line B line R line

! afnfsf] nDafO{ -;]=dL=_ @& @*=^ #@ 
@ afnf ;+Vof / ufFh !# !@ !( 

# ufFh ;+Vof÷au{ dL= !$ !@ @) 

$ %)ã km'n km'Ng cfjZos lbg *^ *^ *@ 

% kfSg cfjZos lbg !!^ !!^ !!$ 

^ af]6sf] prfO{ -;]=dL=_ ($ (* !)% 
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hft lrGg] d'Vo ljz]iftfx?M
kftsf] ;txsf] /+u xl/of], kftsf] ;txdf em'; gePsf], 7f8f] sNd, 7f8f] 
em+8] kft, s0f{ (Auricle) df /+u gePsf], ;]tf] /+usf] lnu'nL / l:6udf, 
nfDrf] bfgf, afnf e"Olt/ em's]sf] . 
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ds}sf a0f{z+s/ hftx? / ltgsf] k}t[s 
nfO{gx?sf] kl/ro / ljz]iftfx?

@

@=!= uf}/a–@ M

of] l;+un qm; xfO{la|8 k}t[s -O{lGa|8_ nfO{g Pg Pd Pn–! (CML433) 
/ Pg Pd Pn–@ (CML430) aLr qm; ul/ 
ljsf; ul/Psf] xf] . 
�� pb\ud :yfg M yfO{n]G8÷l;ld6
�� l;kmfl/; aif{ M la=;+= @)^! -;g\ @))#_                                     
�� l;kmfl/; If]q M gf/fo0fL k"j{ t/fO{ / 
leqL dw]; -lxpFb] v]tL_ 

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M @@@ ;]= dL= 
�� 3f]+ufsf] prfO{ M !@! ;]= dL=                                    
�� %)ã k/fus0f emg{ nfUg] lbg M %& -efb|df nufpFbf_ / !@) -lxpFbdf 
nufpFbf_

�� %)ã h'Fuf lg:sg nfUg] lbg M ^) -efb|df  nufpFbf_ / !@# -lxpFbdf 
nufpFbf_

�� kfSg nfUg] lbg -(%ã_ M !!) -efb|df nufpFbf_ /  !%) -lxpFbdf 
nufpFbf_  

�� 3f]+uf ;+Vof k|lt af]6 M !–@ j6f  
�� xf/ ;+Vof k|lt 3f]+uf M !$–!* j6f   
�� bfgf ;+Vof k|lt 3f]+uf M %)$ -±!)_ j6f  
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / lkmlnG6 -k'i6_
�� !))) bfgfsf] tf}n M @^) u|f= -±^ u|f=_   
�� pTkfbsTj M *=!! 6=÷x]=

d'Vo ljz]iftfx? M 
kft 89'jf / l;Gb'/] /f]u ;xg] / kfs]kl5 klg af]6 xl/of] /xg] .

lr=g+= ^= uf}/a–@ xfO{lj|8
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-s_ Pg Pd Pn–! (CML433) M 
of] k}t[s nfO{g uf}/a–@ xfO{la|8 ljsf; ug{ / o;sf] xfO{la|8 (F1) aLp 
pTkfbg ug{ kf]yL -cfdf_ sf] ?kdf k|of]u ul/Psf] 5 . 
�� pb\ud :yn M l;ld6÷yfO{n]G8 
�� l;kmfl/; aif{ M la=;+= @)&* -;g\ @)@@_
�� l;kmfl/; If]q M gf/fo0fL gbL k"j{sf t/fO{ / leqL dw]z 

rfl/lqs ljz]iftfx? M 
�� af]6sf] prfO{ M !$$ ;]=dL=
�� 3f]+ufsf] prfO{ M && ;]=dL= 
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^) -efb|df nufpFbf_ 
�� %)ã h'Fuf lg:sg cfjZos lbg M ^% -efb|df nufpFbf_                  
�� kfSg nfUg] lbg -(%ã_ M !#) -efb|df nufpFbf_ / !^) -lxpFbdf 
nufpFbf_  

�� h'Fufsf] /+u M a}hgL
�� Un'd /+u M u'nfaL
�� k/fuy}nLsf] /+u M xl/of] 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6 
�� pTkfbsTj M @=$% 6=÷x]=

tflnsf g+= *= uf}/a–@ xfO{la|8 ds}sf] kf]ifs tTjsf] ljZn]if0f glthf 

qm=;+= ljj/0f d"No (Value)
! v/fgL  -ã_ !=@(
@ lr:ofg  -ã_ !!=%(
# lrNnf]  -ã_ !=&^
$ k|f]l6g -ã_ !)=$%
% sRrf /]zf -ã_ $=&!
^ sfaf]{xfO{8«]6 -ã_ &)=@
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-v_ Pg Pd Pn–@ (CML-430) M 
of] k}t[s nfO{g uf}/a–@ xfO{la|8 / /fdk'/ xfO{la|8–@ ljsf; ug{ / oL b'j}
sf] xfO{la|8 (F1) aLp pTkfbg ug{ efn] -afp_ 
sf] ?kdf k|of]u ul/Psf] 5 .
�� pb\ud :yn M l;ld6÷yfO{n]G8
�� l;kmfl/; aif{ M la=;+= @)!@ -;g\ @)^(_
�� l;kmfl/; If]q M gf/fo0fL gbL k"j{sf  
t/fO{ / leqL dw]z

rfl/lqs ljz]iftfx?M
�� af]6sf] prfO{ M !&&–!() ;]=dL= 
�� 3f]+ufsf] prfO{ M *)–(# ;]=dL=  
�� %)ã wfg rd/f lg:sg cfjZos lbg M  %#–^) -efb|df nufpFbf_                      
�� %)ã h'Fuf lg:sg cfjZos lbg M %^–^$ -efb|df nufpFbf_  
�� wfg rd/f lg:sgsf] nflu GDU M (%# 
�� h'Fuf lg:sgsf] nflu GDU M (^&             
�� kfSg nfUg] lbg -(%ã_ M !#% -efb|df nufpFbf_ / !^) -lxpFbdf nufpFbf_ 
�� sf08sf] /+u M xl/of]
�� kftsf] /+u M xl/of] 
�� kftsf] cjl:ylt M cw{ 7f8f] 
�� kftsf] d'Vo g;fsf] /+u M ;]tf] 
�� kftsf] lzysf] /+u M xl/of]                                       
�� h'Fufsf] /+u M u'nfaL jf xNsf a}hgL 
�� Un'd /+u M xl/of] 
�� k/fuy}nLsf] /+u M kx]+nf] 
�� 3f]+uf dfly kftsf] ;+Vof M % j6f
�� 3f]+uf d'lg kftsf] ;+Vof M * j6f
�� wfg rd/fsf] cfsf/ M cw{ v'Nnf 
�� wfg rd/fsf] /+u M ;]tf] 
�� h'Fufsf] /+u M u'nfaL
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6 -lkmlnG6_ 
�� pTkfbsTj M !=@%–@=)^ 6=÷x]=

lr=g+= &= O{lGa|8 Pg=Pd=Pn–@
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@=@= /fdk'/ xfO{la|8–@ M
of] l;+un qm; xfO{la|8 k}t[s nfO{g 
cf/ Pd Pn–$ (CA00326) / Pg Pd 
Pn–@ (CML-430) aLr qm; ul/ ljsf;  
ul/Psf] xf] .
�� pb\ud :yfg M g]kfn  
�� l;kmfl/; aif{ M la=;+= @)^( -;g\ @)!@_
�� l;kmfl/; If]q M gf/fo0fL gbL k"j{sf 
t/fO{ / lelq dw]z .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M @)# ;]=dL= -efb|df nufpFbf_ / !@^ ;]=dL= -lxpFbdf nufpFbf_
�� 3f]+ufsf] prfO{ M !!# ;]=dL= -efb|df nufpFbf_ / %# ;]=dL= -lxpFbdf nufpFbf_
�� %)ã k/fus0f emg{ M ^^ lbg -efb|df nufpFbf_ /, !)# lbg -lxpFbdf 
nufpFbf_

�� %)ã h'Fuf lg:sg M &! lbg -efb|df nufpFbf_, !)& lbg -lxpFbdf 
nufpFbf_

�� sf08sf] /+u M xl/of]
�� 3f]+uf d'lg kftsf] ;+Vof M * j6f  
�� 3f]+uf dfly kftsf] ;+Vof M % j6f
�� kftsf] d'Vo g;fsf] /+u M ;]tf]
�� kft / lzysf] /+u M xl/of]
�� wfg rd/f M a}hgL /+usf] cw{ v'Nnf
�� h'Fufsf] /+u M u'nfaL
�� 3f]+uf ;+Vof÷af]6 M ! j6f 
�� 3f]+ufsf] xf/ M af+uf] 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / cw{ k'i6                         
�� xhf/ bfgfsf] tf}n M @*& u|f=
�� pTkfbg M &=) 6=÷x]= -efb|df /f]Kbf_ / %=%* 6=÷x]= -lxpFbdf nufpFbf_ 

k|zf]lwt ljz]iftfx? M
RofFVnf ^(ã, lk7f] @$=!ã, e'; ^=(ã / RofFVnf / lk7f]sf] cg'kft $M!

lr=g+= *= /fdk'/ xfO{la|8–@

lr=g+= (= /fdk'/ xfO{la|8–@
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d'Vo ljz]iftfx? M
kft 89'jf /f]ux?, kft / lzysf] wAa] /f]u ;xg] / kfs] kl5 af]6 xl/of] 
/xg] .

tflnsf g+= (= /fdk'/ xfO{la|8–@ ds}sf] kf]ifs tTjsf] ljZn]if0f glthf 

qm=;+= ljj/0f d"No (Value)
!   v/fgL  -ã_ !=@(  
@   lr:ofg  -ã_ !$=&  
#   lrNnf]  -ã_ #=)^  
$   k|f]l6g  -ã_ &=%(  
%    sRrf /]zf  -ã_ @=)@ 
^    sfaf]{xfO{8«]6  -ã_ &!=#!
*   aNs 3gTj -u|f=÷ln=_ *!^

-s_ cf/ Pd Pn–$ -CA00326_ M 
of] k}t[s nfO{g /fdk'/ xfO{la|8–@ sf] ljsf; ug{ / o;sf] xfO{la|8 (F1) 
aLp pTkfbg ug{ kf]yL -cfdf_ sf] ?kdf k|of]u ul/Psf] 5 . 
�� pb\ud :yn M l;ld6
�� l;kmfl/; aif{ M la=;= @)^( -;g\ @)!@_  
�� l;kmfl/; If]q M gf/fo0fL gbL k"j{sf  
t/fO{ / leqL dw]z 

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M !@) ;]= dL=
�� 3f]+ufsf] prfO{ M ^) ;]= dL=                                           
�� %)ã wfg rd/f lg:sg cfjZos lbg M %% 
�� %)ã h'Fuf lg:sg cfjZos lbg M %* 
�� wfg rd/f lg:sgsf] nflu GDU M !)#^
�� h'Fuf lg:sgsf] nflu GDU M !)%) 
�� kftsf] /+u M xl/of]  
�� kftsf] cjl:ylt M cw{ 7f8f]  

lr=g+= !)= O{lGa|8 cf/ Pd Pn–$
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�� kftsf] d'Vo g;fsf] /+u M ;]tf] 
�� kftsf] lzysf] /+u M xl/of] 
�� sf08sf] /+u M xl/of]
�� 3f]+uf d'lg kftsf] ;+Vof M * j6f
�� 3f]+uf dfly kftsf] ;+Vof M % j6f
�� wfg rd/fsf] cfsf/ M cw{ v'Nnf 
�� wfg rd/fsf] /+u M ;]tf] 
�� h'Fufsf] /+u M ;]tf] 
�� 3f]+uf M clgoldt xf/, xNsf ;f]nL cfsf/
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / cw{ bfFt] -;]dL lkmlnG6_      
�� pTkfbsTj M !=%)–@=) 6=÷x]=

lr=g+= !!= O{lGa|8 cf/ Pd Pn–$

lr=g+= !@= v'dn xfO{la|8–@

@=#= v'dn xfO{la|8–@ M 
of] l;+un qm; xfO{la|8 k}t[s nfO{g s] jfO{ Pd–## (CML-226) / s] jfO{ 
Pd–#% (CML- 295 ) aLr qm; ul/ ljsf; ul/Psf] xf] .
�� p4ud :yn M g]kfn 
�� l;kmfl/; aif{ M la=;+= @)&! -;g\ @)!$_
�� l;kmfl/; If]q M dWo kxf8df jiff{df / t/fO{ tyf lelq dw];df lxpFbdf

 
rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M @#@ -!*)–@^^_ ;]=dL= 
�� 3f]+ufsf] prfO{ M !!% -&$–!%%_ ;]=dL=
�� %)ã k/fus0f emg{ nfUg] lbg M ̂ & -%(–*(_
�� %)ã h'Fuf lg:sg nfUg] lbg M ^( -^!–(!_
�� 3f]+uf d'lg kftsf] ;+Vof M !! j6f 
�� 3f]+uf dfly kftsf] ;+Vof M ^ j6f
�� kftsf] cjl:ylt M xNsf 7f8f]

-v_ Pg Pd Pn–@ M 
of] k}t[s nfO{g /fdk'/ xfO{la|8–@ / uf}/j–@ sf] ljsf; ug{ / lo b'j}sf] 
xfO{la|8 (F1) aLp pTkfbg ug{ efn] -afp_ sf] ?kdf k|of]u ul/Psf] 5 . 
o;sf] kl/ro / hftLo ljz]iftfx? uf}/a–@ xfO{la|8df lbO{Psf] 5 . 
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�� lzysf] /+u M xl/of] 
�� kftsf] d'Vo g;fsf] /+u M ;]tf]
�� sf08sf] /+u M xl/of]
�� wfg rd/f M 7f8f], v'Nnf, u'nfaL  
/ftf]

�� Un'dsf] /+u M u'nfaL 
�� k/fuy}nLsf] /+u M u'nfaL   
�� h'Fufsf] /+u M u'nfaL /ftf] 
�� xf/sf] k|sf/ M xNsf af+uf], sl;nf]   
�� bfgfsf] /+u M uf9f ;'Gtnf kx]+nf]  
�� bfgfsf] a'gf]6 M lkmlnG6 -k'i6_ 
�� xhf/ bfgfsf] tf}n M #@)=^ u|f=
�� pTkfbsTj M *=% 6=÷x]=               

d'Vo ljz]iftfx?M 
;'Vvfdf klg h'Fuf ;lhn} lg:sg], 89'jf / WjfF;] /f]u dWod ;xg], kft 
xNsf v'lDrPsf], 3f]ufsf] 6'Kkf] jf vf]i6fsf] 6'Kkf]df ;–;fgf] kft x'g] .

tflnsf g+= !)= v'dn xfO{la|8–@ ds}sf] kf]ifs tTjx?sf] ljZn]if0f glthf

qm=;+= ljj/0f d"No (Value)
! v/fgL  -ã_ !=@$
@ lr:ofg -ã_ !)=$&
# lrNnf] -ã_ $=$!
$ k|f]l6g -ã_ &=#@
% l6«K6f]kmfg -ã_ )=)^&
^ nfO{l;g -ã_ )=@&) 

& aNs 3gTj -u|f=÷nL=_ &()=@

lr=g+= !#= s] jfO{ Pd–##,   v'dn xfO{la|8–@,   s] jfO{ Pd–#% 
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-s_ s] jfO{ Pd–## (CML-226) M 
of] k}t[s nfO{g v'dn xfO{la|8–@ sf] ljsf; ug{ / o;sf] xfO{la|8 (F1) aLp 
pTkfbg ug{ kf]yL -cfdf_ sf] ?kdf k|of]u ul/Psf] 5 .  
�� pb\ud :yn M l;ld6
�� l;kmfl/; aif{ M la=;+= @)&! -;g\ @)!$_ 
�� l;kmfl/; If]q M dWo kxf8df aif{] / t/fO{ / lelq dw]z lxpFb] v]tL .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M @)! ;]=dL=
�� 3f]+ufsf] prfO{ M (* ;]=dL=                                                 
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^^  
�� %)ã h'Fuf lg:sg cfjZos lbg M ^* 
�� kftsf] /+u M xl/of]   
�� kftsf] cjl:ylt M t];f]{    
�� kftsf] d'Vo g;fsf] /+u M ;]tf] 
�� kftsf] lzysf] /+u M xl/of]  
�� sf08sf] /+u M xl/of] 
�� 3f]+uf d'lg kftsf] ;+Vof M !) j6f
�� 3f]+uf dfly kftsf] ;+Vof M ^ j6f   
�� wfg rd/fsf] cfsf/ M 7f8f] / v'Nnf  
�� wfg rd/fsf] /+u M u'nfaL /ftf]
�� Un'dsf] /+u M u'nfaL               
�� k/fuy}nLsf] /+u M u'nfaL                        
�� h'Fufsf] /+u M /ftf]  
�� bfgfsf] /+u / a'gf]6 M ;'Gtnf kx]+nf] / k':6
�� 3f]+ufsf] xf/ M clgoldt -afËf]l6Ëf]_   
�� pTkfbsTj M #=$! 6=÷x]=     

lr=g+= !$= O{lGa|8 s] jfO{ Pd–##
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-v_ s] jfO{ Pd–#% (CML-295) M 
of] k}t[s nfO{g v'dn xfO{la|8–@ ljsf; ug{ / xfO{la|8 aLp pTkfbg ug{ 
efn]sf] -afp_ sf] ?kdf k|of]u ul/Psf] 5 . 
�� pb\ud :yn M l;ld6
�� l;kmfl/; aif{ M la=;+= @)&! -;g\ @)!$_
�� l;kmfl/; If]q M dWo kxf8df aif{] / t/fO{ / lelq dw]z lxpFb] v]tL .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M @)# ;]=dL=
�� 3f]+ufsf] prfO{ M &) ;]=dL=                                                
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^$   
�� %)ã h'Fuf lg:sg cfjZos lbg M ^^  
�� kftsf] /+u M xl/of]    
�� kftsf] cjl:ylt M cw{ 7f8f]    
�� kftsf] d'Vo g;fsf] /+u M ;]tf]  
�� kftsf] lzysf] /+u M xl/of]                                  
�� sf08sf] /+u M xl/of] 
�� 3f]+uf d'lg kftsf] ;+Vof M !) j6f 
�� 3f]+uf dfly kftsf] ;+Vof M ^ j6f  
�� wfg rd/fsf] cfsf/ M v'Nnf km}lnPsf]
�� wfg rd/fsf] /+u M u'nfaL  
�� Un'dsf] /+u M u'nfaL 
�� k/fuy}nLsf] /+u M xNsf u'nfaL
�� h'Fufsf] /+u M /ftf]÷u'nfaL 
�� 3f]+ufsf] cfsf/ M xNsf afËf] 
�� bfgfsf] /+u / a'gf]6 M xNsf kx]+nf] / k'i6 
�� pTkfbsTj M @=!! 6=÷x]=

d'Vo ljz]iftf M 
k|z:t dfqfdf k/fus0f pTkfbg x'g], v'Nnf wfg rd/f, k/fus0f 6f9f 
;Dd km}ng] . 

lr=g+= !%= O{lGa|8 s] jfO{ Pd–#%
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@=$=  /fdk'/ xfO{la|8–$ M 
of] l;+un qm; xfO{la|8 k}t[s nfO{g cf/ Pd Pn–#@ (CA00320) / cf/ 
Pd Pn–!& (CML-287) aLr qm; ul/ ljsf; ul/Psf] xf] . 
�� p4ud :yn M g]kfn
�� l;kmfl/; aif{ M la=;+= @)&# -;g\ @)!^_
�� l;kmfl/; If]q M lxpFbdf t/fO{ / lelq 
dw]zsf] &)) dL= prfO{ ;Dd .

rfl/lqs ljz]iftfx? M 
�� af]6sf] prfO{ M !&( ;]=dL=
�� 3f]+ufsf] prfO{ M (% ;]=dL=                                        
�� %)ã k/fus0f emg{ nfUg] lbg M &(
�� %)ã h'Fuf lg:sg nfUg] lbg M *! lbg                                 
�� kfSg nfUg] lbg M !%%–!^% lbg 
�� sf08sf] /+u M xl/of]
�� kftsf] d'Vo g;fsf] /+u M ;]tf]
�� kft / lzysf] /+u M xl/of]
�� kftsf] cj:yf M cw{ 7f8f]
�� 3f]+uf d'lg kftsf] ;+Vof M ( j6f 
�� 3f]+uf dfly kftsf] ;+Vof M % j6f 
�� wfg rd/f M cw{ v'Nnf / a}hgL /+u
�� wfg rd/fsf] xfFuf ;+Vof M !!–!@ j6f
�� h'Fufsf] /+u M u'nfaL
�� xf/sf] k|sf/ M l;wf 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6 -lkmlnG6_
�� !))) bfgfsf] tf}n M #(#=# u|f=
�� pTkfbsTj M ^=(% 6=÷x]=

d'Vo ljz]iftf M 
kfs]kl5 klg af]6 xl/of] /xg] . 

lr=g+= !^= /fdk'/ xfO{la|8–$

lr=g+= !&= /fdk'/ xfO{la|8–$
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-s_ cf/ Pd Pn–#@ (CA00320) M 
of] k}t[s nfO{g /fdk'/ xfO{la|8–$ sf] ljsf; ug{ / xfO{la|8 (F1) aLp 
pTkfbg ug{ kf]yL -cfdf_ sf] ?kdf k|of]u ul/Psf] 5 . 
�� pb\ud :yn M l;ld6 
�� l;kmfl/; aif{ M la=;+= @)&# -;g\ @)!^_ 
�� l;kmfl/; If]q M t/fO{ / lelq dw]z lxpFb] &)) dL= ;Dd .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M dWod                          
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^%  
�� %)ã h'Fuf lg:sg cfjZos lbg M ^&                 
�� kftsf] /+u M xl/of]   
�� kftsf] cjl:ylt M 7f8f]   
�� kftsf] d'Vo g;fsf] /+u M ;]tf] 
�� kftsf] lzysf] /+u M xl/of]  
�� sf08sf] /+u M xl/of] 
�� 3f]+uf d'lg kftsf] ;+Vof M * j6f
�� 3f]+uf dfly kftsf] ;+Vof M % j6f   
�� wfg rd/fsf] cfsf/ M cw{ v'Nnf  
�� wfg rd/fsf] /+u M ;]tf] 
�� wfg rd/fsf] xfFuf M !#–!$ j6f
�� h'Fufsf] /+u M a}hgL 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6
�� 3f]+uf M l;wf xf/ ePsf] a]ngfsf/  
�� pTkfbsTj M @=) 6=÷x]=        

-v_ cf/ Pd Pn–!&  (CML-287) M 
of] k}t[s nfO{g /fdk'/ xfO{la|8–$ sf] ljsf; ug{ / xfO{la|8 (F1) aLp 
pTkfbg ug{  efn] -afp_ sf] ?kdf k|of]u ul/Psf] 5 . 
�� pb\ud :yn M l;ld6
�� l;kmfl/; aif{ M la=;+= @)&# -;g\ @)!^_
�� l;kmfl/; If]q M t/fO{ / lelq dw]z &)) dL= ;Dd lxpFb] v]tL

lr=g+= !*= O{lGa|8 cf/ Pd Pn–#@

lr=g+= !(= O{lGa|8 cf/ Pd Pn–#@
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rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M dWod                          
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^(  
�� %)ã h'Fuf lg:sg cfjZos lbg M &!                                           
�� kftsf] /+u M xl/of]  
�� kftsf] cjl:ylt M 7f8f]   
�� kftsf] d'Vo g;fsf] /+u M ;]tf]                  
�� kftsf] lzy M xl/of] em'; ePsf]  
�� sf08sf] /+u M xl/of] 
�� 3f]+uf d'lg kftsf] ;+Vof M * j6f
�� 3f]+uf dfly kftsf] ;+Vof M % j6f
�� wfg rd/fsf] xfFuf M *–!) j6f  
�� wfg rd/fsf] cfsf/ M cw{ v'Nnf  
�� wfg rd/fsf] /+u M ;]tf]  
�� h'Fufsf] /+u M ;]tf] 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6    
�� pTkfbsTj M !=%–@ 6=÷x]=

@=%= /fdk'/ xfO{la|8–^ M  
of] l;+un qm; xfO{la|8 k}t[s nfO{g cf/ Pd Pn–$ (CA00326) / cf/ Pd 
Pn–!& (CML-287) aLr qm; ul/ ljsf; ul/Psf] xf] .  
�� p4ud :yn M g]kfn   
�� l;kmfl/; aif{ M la=;+= @)&# -;g\ @)!^_
�� l;kmfl/; If]q M lxpFbdf t/fO{ / 
lelq dw]zsf] &)) dL= ;Dd .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M !&( ;]=dL= dWod                            
�� 3f]+ufsf] prfO{ M (% ;]=dL=                                           
�� %)ã k/fus0f emg{ nfUg] lbg M ^)  
�� %)ã h'Fuf lg:sg nfUg] lbg M ^$ 

lr=g+= @!= O{lGa|8 cf/ Pd Pn–!&

lr=g+= @@= /fdk'/ xfO{la|8–^

lr=g+= @)= O{lGa|8 cf/ Pd Pn–!&
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�� sf08sf] /+u M xl/of] 
�� 3f]+uf d'lg kftsf] ;+Vof M * j6f 
�� 3f]+uf dfly kftsf] ;+Vof M % j6f 
�� kftsf] cjl:ylt M 7f8f]
�� kftsf] d'Vo g;fsf] /+u M ;]tf]
�� kft / lzysf] /+u M xl/of]
�� wfg rd/fsf] xfFuf ;+Vof M !!–!@ j6f 
�� wfg rd/f M cw{ v'Nnf / a}hgL /+u 
�� h'Fufsf] /+u M u'nfaL
�� 3f]+ufdf bfgfsf] xf/ M l;wf
�� pTkfbsTj M ^=(% 6=÷x]=

d'Vo ljz]iftf M
kfs] kl5 klg af]6 xl/of] /xg] . 

-s_ cf/ Pd Pn–$ M 
of] k}t[s nfO{g /fdk'/ xfO{la|8–@ / /fdk'/ xfO{la|8–^ df kf]yL  -cfdf_ sf] 
?kdf k|of]u ul/Psf] 5 . o;sf] hftLo kl/ro / ljz]iftfx? dfly /fdk'/ 
xfO{la|8–@ df a0f{g ul/Psf] 5 .

-v_ cf/ Pd Pn–!& M 
of] k}t[s nfO{g /fdk'/ xfO{la|8–$ / /fdk'/ xfO{la|8–^ df efn] -afp_ sf] 
?kdf k|of]u ul/Psf] 5 . o;sf] hftLo kl/ro / ljz]iftfx? dfly /fdk'/ 
xfO{la|8–$ df a0f{g ul/Psf] 5 .

@=^= /fdk'/ xfO{la|8–* (CAH-151) M 
of] l;+un qm; xfO{la|8 k}t[s nfO{g ZL126632 / CML-451 aLr qm; 
ul/ ljsf; ul/Psf] xf] . 
�� pb\ud :yn M l;ld6÷g]kfn   
�� k+hLs/0f aif{ M la=;+= @)&$ -;g\ @)!*_
�� l;kmfl/; If]q M lxpFbdf t/fO{ / lelq dw]zsf] &)) dL= prfO{ ;Dd .
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rfl/lqs ljz]iftfx? M       
�� af]6sf] prfO{ M !*# ;]=dL=
�� 3f]+ufsf] prfO{ M *^ ;]=dL=
�� %)ã k/fus0f emg{ nfUg] lbg M &( -^@ a;Gt] / !!! lxpFb]_   
�� %)ã h'Fuf lg:sg nfUg] lbg M *! -^$ a;Gt] / !!% lxpFb]_
�� kfSg] cjlw M !!)–!%% lbg
�� 3f]+uf d'lg kftsf] ;+Vof M !) j6f 
�� 3f]+uf dfly kftsf] ;+Vof M % j6f 
�� sf08sf] /+u M xl/of]
�� kftsf] d'Vo g;fsf] /+u M ;]tf]
�� kft / lzysf] /+u M xl/of]
�� kftsf] cjl:ylt M cw{ 7f8f],
�� wfg rd/fsf] xfFuf ;+Vof M !!–!@ j6f
�� wfg rd/f M cw{ v'Nnf / a}hgL /+u
�� h'Fufsf] /+u M u'nfaL
�� bfgfsf] /+u / a'gf]6 M ;'Gtnf kx]+nf] / k'i6
�� 3f]+ufsf] cfsf/ M a]ngfs/ l;wf xf/ 
�� xhf/ bfgfsf] tf}n M ##& u|f=
�� pTkfbsTj M a;Gt] &=%^ 6=÷x]= / lxpFb] &=*@ 6=÷x]=

d'Vo ljz]iftfx? M
pRr tfkqmd (Heat stress resilient) cg's'n, ujfF/f] ls/f / pQ/L kft 
89'jf /f]u dWod ;xg] .

-s_ ZL126632 : 
of] k}t[s nfO{g /fdk'/ xfO{la|8–* sf] ljsf; ug{ / xfO{la|8 aLp pTkfbg 
ug{ kf]yL -cfdf_ sf] ?kdf k|of]u ul/Psf] 5 .  
�� pb\ud :yn M l;ld6
�� aLp pTkfbg ug{ ;lsg] If]q M lxpFbdf t/fO{ / lelq dw]zsf] &)) 
dL= prfO{ ;Dd .

lr=g+= @#= /fdk'/ xfO{la|8–*

lr=g+= @$= /fdk'/ xfO{la|8–*
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rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M dWod                      
�� %)ã wfg rd/f lg:sg cfjZos lbg M &$   
�� %)ã h'Fuf lg:sg cfjZos lbg M &(                                                  
�� kftsf] /+u M xl/of]    
�� kftsf] cjl:ylt M cw{ 7f8f]    
�� kftsf] d'Vo g;fsf] /+u M ;]tf]   
�� kftsf] lzysf] /+u M xl/of]   
�� sf08sf] /+u M xl/of]  
�� 3f]+uf d'lg kftsf] ;+Vof M ( j6f
�� 3f]+uf dfly kftsf] ;+Vof M % j6f   
�� wfg rd/fsf] cfsf/ M cw{ v'Nnf 
�� wfg rd/fsf] xfFuf ;+Vof M !#–!$ j6f
�� wfg rd/fsf] /+u M a}hgL 
�� h'Fufsf] /+u M a}hgL 
�� 3f]+uf M a]ngfsf/ / l;wf xf/ 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6
�� pTkfbsTj M !=%–@=) 6=÷x]=

-v_  CML-451 : 
of] k}t[s nfO{g /fdk'/ xfO{la|8–* sf] ljsf; ug{ / xfO{la|8 aLp pTkfbg 
ug{ efn] -afp_ sf] ?kdf k|of]u ul/Psf] 5 . 
�� pb\ud :yn M l;ld6
�� aLp pTkfbg ug{ ;lsg] If]q M lxpFbdf t/fO{ / lelq dw]zsf] &)) 
dL= prfO{ ;Dd .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M dWod                           
�� %)ã wfg rd/f lg:sg cfjZos lbg M &$–*!    
�� %)ã h'Fuf lg:sg cfjZos lbg M &%–*^                      
�� kftsf] /+u M xl/of]    
�� kftsf] cjl:ylt M 7f8f]    
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�� kftsf] d'Vo g;fsf] /+u M ;]tf]    
�� kftsf] lzy M xl/of] / em'; ePsf]   
�� sf08sf] /+u M xl/of] 
�� 3f]+uf d'lg kftsf] ;+Vof M *–( j6f
�� 3f]+uf dfly kftsf] ;+Vof M % j6f  
�� wfg rd/fsf] cfsf/ M cw{ v'Nnf 
�� wfg rd/fsf] /+u M a}hgL   
�� wfg rd/fsf] xfFuf ;+Vof M *–!) j6f 
�� h'Fufsf] /+u M ;]tf]÷cw{ a}hgL   
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6

@=&= /fdk'/ xfO{la|8–!) (CAH-153) : 
of] l;+un qm; xfO{la|8 k}t[s nfO{g 
VL109126 / CML-451 aLr qm; ul/ 
ljsf; ul/Psf] xf] .
�� pb\ud :yn M l;ld6÷g]kfn 
�� k+hLs/0f aif{ M la=;+= @)&$ -;g\ @)!*_
�� l;kmfl/; If]q M t/fO{ / lelq dw]zsf] 
&)) dL= ;Dd lxpFb] v]tL

rfl/lqs ljz]iftfx? M         
�� af]6sf] prfO{ M !*$ ;]=dL= dWod                         
�� 3f]+ufsf] prfO{ M &@ ;]=dL=                                                                              
�� %)ã k/fus0f emg{ nfUg] lbg M a;Gt] 
&$, lxpFb] !)(–!!!        

�� %)ã h'Fuf lg:sg nfUg] lbg M a;Gt] 
&*, lxpFb] !!#

�� kfSg] cjlw M !@)–!^) lbg    
�� sf08sf] /+u M xl/of]
�� 3f]+uf d'lg kftsf] ;+Vof M ( j6f 
�� 3f]+uf dfly kftsf] ;+Vof M % j6f 

lr=g+= @%= /fdk'/ xfO{la|8–!)

lr=g+= @^= /fdk'/ xfO{la|8–!)
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�� kftsf] cjl:ylt M cw{ 7f8f] 
�� kftsf] d'Vo g;fsf] /+u M ;]tf]
�� kft / lzysf] /+u M xl/of] 
�� wfg rd/fsf] xfFuf ;+Vof M !!–!@ j6f 
�� wfg rd/f M cw{ v'Nnf / a}hgL /+u
�� h'Fufsf] /+u M u'nfaL 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6 -lkmlnG6_
�� 3f]+ufsf] xf/ M l;wf
�� xhf/ bfgfsf] tf}n M #(% u|f= 
�� pTkfbsTj M *=)% 6=÷x]=

d'Vo ljz]iftfx? M 
pRr tfkqmd (Heat stress resilient) cg's'n, ujfF/f] ls/f / pQ/L kft 
89'jf /f]u dWod ;xg] / kfs] kl5 klg af]6 xl/of] /xg] .

tflnsf g+= !!M /fdk'/ xfO{la|8–!) ds}sf] kf]ifs tTj ljZn]if0f glthf

qm=;+= ljz]iftfx? (Traits) d"No (Value)
! v/fgL -ã_ !=$% 
@ lr:ofg -ã_ !)=.#!
# lrNnf] -ã_ #=$^
$ k|f]l6g -ã_ &=&&
% kmnfd -ld=u|f=÷!)) u|f=_ !=^@
^ km:kmf]/; -ld=u|f=÷!)) u|f=_ (^=*^
& SoflN;od -ld=u|f=÷!)) u|f=_ ((=*&

-s_ VL109126 : 
of] k}t[s nfO{g /fdk'/ xfO{la|8–!) sf] ljsf; ug{ / xfO{la|8 (F1) aLp 
pTkfbg ug{ kf]yL -cfdf_ sf] ?kdf k|of]u ul/Psf] 5 . 
�� pb\ud :yn M l;ld6 
�� aLp pTkfbg ug{ ;lsg] If]q M lxpFbdf t/fO{ / lelq dw]zsf] &)) 
dL= prfO{ ;Dd .
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rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M dWod                        
�� %)ã wfg rd/f lg:sg cfjZos lbg M *$   
�� %)ã h'Fuf lg:sg cfjZos lbg M *&  
�� sf08sf] /+u M xl/of] 
�� 3f]+uf d'lg kftsf] ;+Vof M * j6f     
�� 3f]+uf dfly kftsf] ;+Vof M % j6f                                              
�� kftsf] /+u M xl/of]    
�� kftsf] cjl:ylt M cw{ 7f8f]    
�� kftsf] d'Vo g;fsf] /+u M ;]tf]   
�� kftsf] lzysf] /+u M xl/of]   
�� wfg rd/fsf] cfsf/ M cw{ v'Nnf 
�� wfg rd/fsf] /+u M a}hgL   
�� wfg rd/fsf] xfFuf ;+Vof M &–* j6f
�� h'Fufsf] /+u M ;]tf]
�� 3f]+uf M a]ngfsf/ / l;wf xf/
�� bfgfsf] /+u / a'gf]6 M kx]Fnf] / k'i6 

-v_ CML-451: 
of] k}t[s nfO{g /fdk'/ xfO{la|8–* / /fdk'/ xfO{la|8–!) sf] ljsf; ug{ 
/ xfO{la|8 (F1) aLp pTkfbg ug{ efn] -afp_ sf] ?kdf k|of]u ul/Psf] 
5 . o;sf] kl/ro / hftLo ljz]iftfx? dfly  /fdk'/ xfO{la|8–* df g}  
pNn]v ul/Psf] 5 .

@=*= /fdk'/ xfO{la|8–!@ (CAH1715) :  
of] l;+un qm; xfO{la|8 k}t[s nfO{g cf/ Pd 
Pn–!$% (CAL152) / cf/ Pd Pn–!$^ 
(CAL1720) aLr qm; ul/ ljsf; ul/Psf] 
xf] .
�� pb\ud :yn M l;ld6÷O+l8of
�� l;kmfl/; aif{ M la=;+= @)&* -;g\ @)@@_
�� l;kmfl/; If]q M t/fO{ / lelq dw]zsf] 
&)) dL= gbL lsgf/ .

lr=g+= @&= /fdk'/ xfO{la|8–!@



28

rfl/lqs ljz]iftfx? M         
�� af]6sf] prfO{ M aif{] @%^ ;]=dL=, t/fO{ lxpFb] @@% ;]=dL=                 
�� 3f]+ufsf] prfO{ M aif{] !@( ;]=dL=, t/fO{ lxpFb] !)$ ;]=dL=
�� %)ã k/fus0f emg{ nfUg] lbg M aif{] &#, t/fO{ lxpFb] !!!                                                    
�� %)ã h'Fuf lg:sg nfUg] lbg M aif{] &%, t/fO{ lxpFb] !!% 
�� kfSg nfUg] lbg M lxpFb] !^)–!^%, aif{] !@)–!%)
�� sf08sf] /+u / hldg ;tx dflysf] h/fsf] /+u M u'nfaL 
�� kftsf] cjl:ylt M em'lG8Psf]
�� wfg rd/fdf xfFuf ;+Vof M *–!# j6f
�� wfg rd/f M v'Nnf, u'nfaL /ftf]
�� bfgfsf] /+u / a'gf]6 M xNsf kx]+nf]  
-;]tf] kx]+nf]_ / cw{ lkmlnG6

�� bfgfsf] xf/ M xNsf 3'd]sf]÷af+uf]
�� xhf/ bfgfsf] tf}n M @&@=@ u|f=
�� pTkfbsTj M (=$$ 6=÷x]=

d'Vo ljz]iftfx? M
pRr tfkqmd cg's'n, kft 89'jf, kft / lzysf] wAa] / v}/] yf]Kn] /f]ux? 
;xg] . 

tflnsf g+= !@= /fdk'/ xfO{la|8–!@ ds}sf] kf]ifs tTj ljZn]if0f glthf

qm=;+= ljz]iftfx? (Traits) d"No (Value)
!   v/fgL  -ã_ !=$)
@   lr:ofg  -ã_ !)=()
#   lrNnf]  -ã_ #=*(
$   k|f]l6g  -ã_ &=(^
%   kmnfd -ld=u|f=÷!)) u|f=_ !=@^
^   km:kmf]/; -ld=u|f=÷!)) u|f=_ ((=@@
&   SoflN;od -ld=u|f=÷!)) u|f=_ !^&=@#

lr=g+= @*= /fdk'/ xfO{la|8–!@
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-s_ cf/ Pd Pn–!$% (CAL152) : 
of] k}t[s nfO{g /fdk'/ xfO{la|8–!@ sf] ljsf; 
ug{ / xfO{la|8 (F1) aLp  pTkfbg ug{ kf]yL 
-cfdf_ sf] ?kdf k|of]u ul/Psf] 5 .
�� pb\ud :yn M l;ld6÷O+l8of                        
�� PS;];g g+=M  NGRC09601  
�� aLp pTkfbg ug{ l;kmfl/; If]q M t/fO{ / 
lelq dw]zsf] &)) dL= gbL lsgf/ .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M !()–@!) ;]= dL= 
�� 3f]+ufsf] prfO{ M &%–!!) ;]=dL=                                              
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^@   
�� %)ã h'Fuf lg:sg cfjZos lbg M ^# 
�� kfSg cfjZos lbg M !%@–!%$
�� sf08sf] /+u M u'nfaL 
�� kftsf] /+u M xl/of]    
�� kftsf] cjl:ylt M cw{ 7f8f]    
�� kftsf] d'Vo g;fsf] /+u M ;]tf]   
�� kftsf] lzysf] /+u M xl/of]                                 
�� 3f]+uf dfly kftsf] ;+Vof M ^ j6f    
�� wfg rd/fsf] xfFuf ;+Vof M !) j6f  
�� wfg rd/fsf] /+u M u'nfaL /ftf]     
�� k/fuy}nLsf] /+u M kx]+nf] 
�� h'Fufsf] /+u M u'nfaL /ftf] 
�� 3f]+ufsf] cfsf/ / xf/ M a]ngfsf/ / af+uf] xf/   
�� bfgfsf] /+u / a'gf]6 M ;'Gtnf kx]+nf] / cw{ k'i6 
�� pTkfbsTj M @=%–# 6=÷x]=

lr=g+= @(= O{lGa|8 cf/ Pd Pn–!$%

lr=g+= #)= O{lGa|8 cf/ Pd Pn–!$%
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-v_ cf/ Pd Pn–!$^ (CAL1712) : 
of] k}t[s nfO{g xfO{la|8–!@ sf] ljsf; ug{ / 
xfO{la|8 (F1) aLp pTkfbg ug{ efn] -afp_ sf] 
?kdf k|of]u ul/Psf] 5 .
�� pb\ud :yn M l;ld6÷O+l8of
�� PS;];g g+= M NGRC09602 
�� aLp pTkfbg ug{] l;kmfl/; If]q M t/fO{ 
/ lelq dw]zsf] &)) dL= gbL lsgf/ .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M @))M@#% ;]=dL= 
�� 3f]+ufsf] prfO{ M !!)–!!% ;]=dL=
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^#–^$    
�� %)ã h'Fuf lg:sg cfjZos lbg M ^$–^% 
�� kfSg cfjZos lbg M !%#–!%% 
�� kftsf] /+u M xl/of]    
�� kftsf] cjl:ylt M em'l08Psf]
�� sf08sf] /+u M ;]tf] 
�� hldgsf] ;tx dflysf] h/fsf] /+u M ;]tf]df xNsf u'nfaL  
�� 3f]+uf dfly kftsf] ;+Vof M %–^ j6f   
�� wfg rd/fsf] xfFuf ;+Vof M ( j6f  
�� wfg rd/fsf] /+u M u'nfaL   
�� k/fuy}nLsf] /+u M uf9f /ftf] 
�� h'Fufsf] /+u M u'nfaL /ftf] 
�� 3f]+ufsf] xf/ M sl;nf] lgoldt -l;wf_  
�� bfgfsf] /+u / a'gf]6 M ;]tf] df xNsf /ftf] bfu / k'i6
�� pTkfbsTj M !=%–@=) 6=÷x]=

lr=g+= #!= O{lGa|8 cf/ Pd Pn–!$^
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@=(= /fdk'/ xfO{la|8–!$ M 
of] l;+un qm; xfO{la|8 k}t[s nfO{g cf/ Pd Pn–*^ / cf/ Pd Pn–(^ 
aLr qm; ul/ ljsf; ul/Psf] xf] . 
�� pb\ud :yn M g]kfn 
�� l;kmfl/; aif{ M la=;+= @)&* -;g\ @)@@_
�� l;kmfl/; If]q M t/fO{, lelq dw]z / dWo kxf8 
-!@)) dL=_

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M aif{] @#* ;]=dL= / lxpFb] !(^ ;]=dL=                  
�� 3f]+ufsf] prfO{ M aif{] !!( ;]=dL= / lxpFb] *^ ;]=dL=  
�� %)ã k/fus0f emg{ nfUg] lbg M aif{] &( /  
lxpFb] !!*                                                     

�� %)ã h'Fuf lg:sg nfUg] lbg M aif{] *@ / lxpFb] !@!
�� kfSg nfUg] lbg M aif{] !@)–!$% / lxpFb] !%%–!&) 
�� sf08sf] /+u M u'nfaL
�� 3f]+uf dfly kftsf] ;+Vof M ^ j6f
�� kftsf] d'Vo g;fsf] /+u M ;]tf] 
�� wfg rd/fdf xfFuf ;+Vof M *–!$ j6f
�� wfg rd/f M xNsf 7f8f]
�� wfg rd/fsf] /+u M ;]tf]
�� h'Fufsf] /+u M ;]tf]
�� 3f]+uf ;+Vof k|lt af]6 M !–@ j6f
�� 3f]+ufsf] nDafO{ M !%=& ;]=dL= 
�� 3f]+ufsf] Aof; M !$=& ;]=dL=
�� 3f]+ufdf xf/ ;+Vof M !$ j6f 
�� bfgf ;+Vof k|lt xf/ M ## j6f                                           
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / cw{ lkmlnG6
�� xhf/ bfgfsf] tf}n M ##! u|f=                              
�� pTkfbsTj M aif{] ^=^ 6=÷x]= / lxpFb] &=! 6=÷x]= 

d'Vo ljz]iftfx?
rf}8f kft, Sogf]kL If]q a9L ePsf] / k|f]lnlkms -k|ltaf]6 PseGbf a9L  
3f]+uf nfUg], dWo kxf8 / t/fO{ If]qdf v]tL ug{ ;lsg] .

lr=g+= #@= /fdk'/ xfO{la|8–!$

lr=g+= ##= /fdk'/ xfO{la|8–!$
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tflnsf g+= !#= /fdk'/ xfO{la|8–!$ ds}sf] kf]ifs tTj ljZn]if0f glthf

qm=;+= ljz]iftfx? (Traits) d"No (Value)
! v/fgL  -ã_ !=@$
 @ lr:ofg -ã_ !)=@(
 # lrNnf] -ã_ #=$#
 $ k|f]l6g -ã_ &=^#
 % kmnfd -ld=u|f=÷!)) u|f=_ !=^#
 ^ km:kmf]/; -ld=u|f=÷!)) u|f=_ (&=^$
 & SoflN;od -ld=u|f=÷!)) u|f=_ ^$=%&

-s_ cf/ Pd Pn – *^ M 
of] k}t[s nfO{g /fdk'/ xfO{la|8–!$ sf] ljsf; ug{ / xfO{la|8 (F1) aLp  
pTkfbg ug{ kf]yL -cfdf_ sf] ?kdf k|of]u ul/Psf] 5 .
�� pb\ud :yn M g]kfn
�� PS;];g g+= NGRC09603 
�� aLp pTkfbg ug{] l;kmfl/; If]q M t/fO{, lelq dw]z / dWo kxf8sf] 
!@)) dL= ;Dd

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M !#% ;]=dL= 
�� 3f]+ufsf] prfO{ M &) ;]=dL=             
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^@    
�� %)ã h'Fuf lg:sg cfjZos lbg M ^# 
�� kfSg cfjZos lbg M !%) 
�� sf08sf] /+u M ;]tf]
�� hldgsf] ;tx dflysf] h/fsf] /+u M ;]tf]
�� kftsf] /+u M xl/of] 
�� kftsf] d'Vo g;fsf] /+u M ;]tf]  
�� kftsf] cjl:ylt M rf}8f kft / em'lG8Psf] 
�� 3f]+uf dfly kftsf] ;+Vof M %–^ j6f 
�� wfg rd/fsf] xfFuf ;+Vof M !$–!& j6f  
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�� wfg rd/fsf] /+u M ;]tf]
�� wfg rd/fsf] cjl:ylt M cw{ 7f8f]   
�� h'Fufsf] /+u M ;]tf] 
�� bfgfsf] /+u / a'gf]6 M kx]nf] / cw{ k'i6

-v_ cf/ Pd Pn–(^ M  
of] k}t[s nfO{g /fdk'/ xfO{la|8–!$ sf] 
ljsf; ug{ / xfO{la|8 (F1) aLp  pTkfbg 
ug{ efn] -afp_ sf] ?kdf k|of]u ul/Psf] 
5 .
�� pb\ud :yn M g]kfn
�� PS;];g g+= M NGRC09604
�� aLp pTkfbg ug{] l;kmfl/; If]q M  
t/fO{, lelq dw]z / dWo kxf8sf]  
!@)) dL= ;Dd .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M !^) ;]=dL= 
�� 3f]+ufsf] prfO{ M (% ;]=dL=                   
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^!    
�� %)ã h'Fuf lg:sg cfjZos lbg M ^% 
�� kfSg cfjZos lbg M !%#
�� sf08sf] /+u M /ftf]
�� kftsf] d'Vo g;fsf] /+u M ;]tf] 
�� 3f]+uf dfly kftsf] ;+Vof M % j6f
�� kftsf] /+u M xl/of]                                           
�� kftsf] cjl:ylt M 7f8f] 
�� hldgsf] ;tx dflysf] h/fsf] /+u M /ftf]   
�� wfg rd/fsf] xfFuf ;+Vof M !)–!! j6f  
�� wfg rd/fsf] /+u M u'nfaL /ftf]   
�� h'Fufsf] /+u M u'nfaL /ftf]  
�� 3f]+uf ;+Vof k|lt af]6 M @ j6f     
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / k'i6

lr=g+= #$= O{lGa|8 cf/ Pd Pn–(^
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@=!) /fdk'/ xfO{la|8–!^M 
of] l;+un qm; xfO{la|8 k}t[s nfO{g cf/ 
Pd Pn–(% cf/ Pd Pn–(^ aLr qm; ul/ 
ljsf; ul/Psf] xf] . 
�� pb\ud :yn M g]kfn 
�� l;kmfl/; aif{ M la=;+= @)&* -;g\ 
@)@@_

�� l;kmfl/; If]q M t/fO{, lelq dw]z, 
dWo kxf8sf] !@)) dL= ;Dd k'/} b]z 
el/ t/ WjfF;] /f]usf] k|sf]k gePsf]  
If]q .

rfl/lqs ljz]iftfx? M      
�� af]6sf] prfO{ M aif{] @#@ ;]=dL=, lxpFb] !($ ;]=dL=                 
�� 3f]+ufsf] prfO{ M aif{] !!^ ;]=dL=, lxpFb] *& ;]=dL= 
�� hldg dflysf] h/fsf] /+u M u'nfaL
�� %)ã k/fus0f emg{ nfUg] lbg M aif{] *) / lxpFb] !!&         
�� %)ã h'Fuf lg:sg nfUg] lbg M aif{] *$ / lxpFb] !!(
�� kfSg nfUg] lbg M aif{] !@%–!%) /  
!^)–!&% lxpFb] 

�� sf08sf] /+u M u'nfaL
�� kftsf] /+u M xl/of] 
�� kftsf] d'Vo g;f M ;]tf]
�� 3f]+uf dfly kftsf] ;+Vof M ^ j6f
�� wfg rd/fsf] /+u M u'nfaL
�� wfg rd/f M cw{ 7f8f]
�� wfg rd/fsf] xfFuf ;+Vof M *–!$ j6f
�� h'Fufsf] /+u M u'nfaL
�� 3f]+ufsf] nDafO{ / Aof; M !%=( ;]=dL= / !$=$ ;]=dL= 
�� bfgfsf] xf/ ;+Vof k|lt 3f]+uf M !$ j6f  
�� bfgf ;+Vof k|lt xf/ M #$ j6f 
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / cw{ k'i6 

lr=g+= #%= /fdk'/ xfO{la|8–!^ 

lr=g+= #^= /fdk'/ xfO{la|8–!^ 
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lr=g+= #&= cf/ Pd Pn–(%

�� xhf/ bfgfsf] tf}n M #&* u|f= -±(=^ u|f=_
�� pTkfbsTj M aif{] &=@ 6=÷x]= / lxpFb] &=! 6=÷x]=

d'Vo ljz]iftfx? M 
k|lt af]6 Ps eGbf a9L -k|f]lnlkms_ 3f]+uf nfUg], kxf8 / t/fO{ b'j} If]qdf 
v]tL ug{ ;lsg] .

tflnsf g+= !$= /fdk'/ xfO{la|8–!^ ds}sf] kf]ifs tTj ljZn]if0f glthf

qm=;+= ljz]iftfx? (Traits) d"No (Value)
! v/fgL -ã_ !=!*
@ lr:ofg -ã_ !)
# lrNnf] -ã_ #=&^
$ k|f]l6g -ã_ &=^*
% kmnfd -ld=u|f=÷!)) u|f=_ !=%(
^ km:kmf]/; -ld=u|f=÷!)) u|f=_ *)=#$
& SoflN;od -ld=u|f=÷!)) u|f=_ !)&=$&

-s_ cf/ Pd Pn–(% M 
o;nfO{ /fdk'/ xfO{la|8–!^ sf] ljsf; ug{ / 
xfO{la|8 (F1) aLp pTkfbg ug{ kf]yL -cfdf_ 
sf] ?kdf k|of]u ul/Psf] 5 .
�� pb\ud :yn M g]kfn
�� PS;];g g+= M NGRC09605
�� aLp pTkfbg ug{] If]q M t/fO{ / lelq  
dw]zsf] &)) dL= gbL lsgf/ .

rfl/lqs ljz]iftfx? M
�� af]6sf] prfO{ M !^) ;]=dL=  
�� 3f]+ufsf] prfO{ M *% ;]=dL=                                    
�� %)ã wfg rd/f lg:sg cfjZos lbg M ^!   
�� %)ã h'Fuf lg:sg cfjZos lbg M ^@ 
�� kfSg cfjZos lbg M !%@
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�� sf08sf] /+u M ;]tf]                                       
�� kftsf] d'Vo g;fsf] /+u M ;]tf]  
�� kftsf] /+u M xl/of]  
�� kftsf] cjl:ylt M cw{ 7f8f] 
�� 3f]+uf dfly kftsf] ;+Vof M $ j6f    
�� wfg rd/fsf] xfFuf ;+Vof M !#–!& j6f 
�� wfg rd/f M 7f8f]
�� wfg rd/fsf] /+u M ;]tf] 
�� h'Fufsf] /+u M ;]tf] 
�� 3f]+ufsf] xf/ M clgoldt -afËf]l6Ëf]_  
�� bfgfsf] /+u / a'gf]6 M kx]+nf] / cw{ k'i6

-v_ cf/ Pd Pn–(^ M 
o;nfO{ /fdk'/ xfO{la|8–!$ / /fdk'/ xfO{la|8–!^ ljsf; ug{ / lo 
xfO{la|8x?sf]  aLp pTkfbg ug{ efn] -afp_ sf] ?kdf k|of]u ul/Psf] 5 .  
o;sf] hftLo ljz]iftfx? dfly /fdk'/ xfO{la|8–!$ df g} pNn]v ul/Psf] 
5 .
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ljz]iftfx? M
�� cfg'a+lzs ?kn] km/s ePsf b'O{j6f k}t[s nfO{g dfq k|of]u ul/g] 
ePsf]n] xfO{la|8sf] aflx/L rfl/lqs ljz]iftfx? (Phenotyic traits) 
h:t}M af]6 / 3f]+ufsf] prfO{, wfg rd/f / h'Fufsf] /+u, 3f]+ufsf] xf/
cflb ;dfg b]lvG5g\ t/ cfg'a+lzs (Genetically) ?kn] ljifdo'UdhL 
(Heterozygous) x'G5g\ .

�� o;sf] x]6]/f]l;; -@%–#)ã_ cGo xfO{la|8sf] eGbf w]/} x'G5 .

#=!= O{lGa|8÷k}t[s nfO{gdf cfwfl/t xfO{la|8x?
#=!=!= l;+un qm; xfO{la|8 (Single Cross Hybrid) :
cfg'j+lzs ?kdf km/s ePsf b'O{j6f l:y/ k}t[s -O{lGa|8_ nfO{g aLr 
;+s/0f -qm;_ ul/ ljsf; ul/Psf] klxnf] k':tf (F1) nfO{ l;+un qm; 
xfO{la|8 elgG5 -aS; g++= ! / lrq g+= #*_ . 

 kf]yL O{lGa|8  x efn] O{lGa|8  

                 

l;+un qm; xfO{la|8 (F1) -s x v_

aS; g+=!= l;+un qm; xfO{la|8  

a0f{z+s/ ds}sf] alu{s/0f #

lr=g+= #*= l;+un qm; xfO{la|8 

-s_ -v_ 
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�� b'O{{j6f dfq O{lGa|8sf] ;+/If0f, ;Daw{g ug{ / ;|f]t aLp pTkfbg ug{  
;lhnf] x'G5 . 

�� of] xfO{la|8sf] pTkfbg Ifdtf a9L x'g] ePsf]n] cGo xfO{la|8 aLpsf] 
d"No eGbf a9L kb{5 .

�� h}ljs / ch}ljs sf/0fn] x'g] k|lt/f]w ;xg] Ifdtf ;a} af]6df ;dfg 
x'G5 .

�� wfg rd/f y'Tg / 3f]+uf efFRg oflGqs/0f ug{ ;lsg] ePsf]n] aLp 
pTkfbgsf] nfut sd ug{ ;lsG5 .

�� jf:tljs xfO{la|8 (True Hybrid) o;}nfO g} elgG5 . ;+;f/df ;a} 
eGbf w]/} -()ã_ o;sf] v]tL ul/G5 .

�� o;sf] xfO{la|8 aLp pTkfbg sfo{nfO{ lg/Gt/tf lbg k[ystfsf] b'/L 
;lxtsf] % j6f Kn6x? cfjZos kb{5g\ -tflnsf g++= $_ .

a]kmfObfx? M
�� kf]yL O{lGa|8 nfO{g x'g] ePsf]n] aLp pTkfbg Ifdtf sd x'g] ePsf]n] 
of] aLp dxFuf] x'G5 . 

�� s'g} ca/f]w -/f]u, ls/f, ;'Vvf, clws jif{f cflb_ ePdf aLp pTkfbgdf 
lgs} c;/ kb{5 .

�� efn] O{lGa|8 nfO{g x'g] ePsf]n] yf]/} dfqfdf k/fus0f pTkfbg x'g] / 
5f]6f] ;dodf g} k/fus0f em/L ;lsg] ePsf]n] aLp sd pTkfbg x'g] 
/ aLp dx+uf] x'G5 . 

�� of] xfO{la|8df h}ljs / ch}ljs k|lt/f]wfTds Ifdtf sd x'G5 . 

#=!=@ y|L j] qm; xfO{la|8 (Threeway Cross Hybrid) : 
l;+un qm; xfO{la|8 -kf]yL_ / cfg'a+lzs ?kn] km/s O{lGa|8 nfO{g -efn]_ 
aLr qm; ul/ ljsf; ul/Psf] xfO{la|8nfO{ y|L j] qm; xfO{la|8 eGb5g\ .
�� klxnf] l;hg÷aif{df cfg'a+lzs ?kn] km/s ePsf b'O{{j6f k}t[s nfO{g 
aLr qm; ul/ l;+un qm; xfO{la|8 ljsf; ul/G5 . 

�� bf];|f] l;hg÷aif{df of] l;+un qm; xfO{la|8 -kf]yL_ / csf]{ cfg'a+lzs 
?kn] km/s k}t[s nfO{g -efn]_ aLr qm; ul/G5 -aS; g+= @_ . 
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ljz]iftfx? M 
�� of] xfO{la|8 ljsf; ug{ cfg'a+lzs ?kn] km/s ePsf tLgj6f l:y/  
k}t[s nfO{gx? cfjZos kb{5g\ .

�� of] xfO{la|8df l;+unqm; xfO{la|8df h:tf] Ps?ktf (Homozygous) 
x'b}g t/ 8an qm; xfO{la|8sf] t'ngfdf leGgtf (Variation) sd} 
x'G5 .

�� o;sf af]6x? cfg'a+lzs / aflx/L (Genetically and 
Phenotypically) ?kdf km/s x'G5g\ . 

�� o;sf] x]6]/f]l;; -@)–#)ã_ l;+un qm;sf] xfO{la|8sf] eGbf sd t/ 
cGo xfO{la|8sf] eGbf w]/} x'G5 .

�� of] xfO{la|8sf] aLp pTkfbg Ifdtf l;+un qm;sf] eGbf w]/} x'G5 t/ 
8an qm;sf] eGbf sd x'G5 .

�� o;sf] aLpsf] d"No l;+un qm; xfO{la|8sf] eGbf ;:tf] / 8an qm;sf] 
eGbf s]lx dxFuf] x'G5 .

�� l;+un qm; xfO{la|8sf] t'ngfdf of] xfO{la|8 hnjfo' kl/at{g -/f]u, 
ls/f, lr;f] tftf]_ d}qL x'G5 .

�� o;sf] aLp nuftf/ pTkfbg ug{ k[ystfsf] b'/L sfod x'g] ul/ ^ j6f 
Kn6x?sf] ;+Vof tflnsf g+= $ df lbO{Psf] 5 .

aS; g+= @ y|L j] qm; xfO{la|8    

kf]yL O{lGa|8  x efn] O{lGa|8  

                 

  l;+un qm; xfO{la|8 -s x v_
klxnf] aif{÷l;hgM

l;+un qm; xfO{la|8   x   efn] O{lGa|8                                            

        y|L j] qm; xfO{la|8

bf];|f] aif{÷l;hgM

-s_ -v_ 

-s x v_ -u_ 
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a]kmfO{bfx? M
�� af]6sf] prfO{ / 3f]+ufsf] prfO{ km/s km/s x'g] ePsf]n] wfg rd/f 
y'Tg / 3f]+uf efFRgdf oflGqs/0f ug{ c;lhnf] x'G5 .

�� tLgj6f O{lGa|8 nfO{gx? / Pp6f l;+un qm; xfO{la|8 ;+/If0f ;Def/ 
ug{ / ;|f]t aLp pTkfbg ug{ emGeml6nf] x'G5 .

#=!=#= 8an qm; xfO{la|8 (Double Cross Hybrid) : 
cfg'a+lzs ?kdf km/s ePsf b'O{{j6f l;+un qm; xfO{la|8 aLr qm; ul/ 
ljsf; ul/Psf] xfO{la|8nfO{ 8an qm; xfO{la|8 eGb5g\ . 
�� klxnf] aif{÷l;hgdf rf/j6f O{lGa|8 nfO{gx? af6 b'O{{ j6f l;+un qm; 
xfO{la|8 -s÷v_ / -u÷3_ ljsf; ul/G5 . 

�� bf];|f] aif{÷l;hgdf oL b'O{{ l;+un qm; [-s÷v_ / -u÷3_] aLr qm; 
ul/ 8an qm; xfO{la|8 ljsf; ul/G5 -aS; g+= # / lr=g+= #(_ .                        

ljz]iftfx? M
�� of] xfO{la|8df rf/j6f l:y/ k}t[s -O{lGa|8_ nfO{gx? ;dfa]z ul/g] 
ePsf]n] k|hgsn] cfkm\gf] OR5f cg';f/sf] cfg'a+z -lhgx?_ -;'Vvf, 
/f]u, sL/f / lr;f] ;xg ;Sg]_ ePsf] xfO{la|8 ljsf; ug{ ;Sb5 .

�� b'O{{j6f cfg'a+lzs ?kn] km/s l;+un qm; xfO{la|8 aLr qm; ul/g] 
ePsf]n] o;sf] af]6sf rfl/lqs ljz]iftfx? h:t}M af]6 / 3f]+ufsf] 
pFrfO{, wfg rd/f / h'Fufsf] /+u, bfgfsf] /+u, kft / sf08sf] /+u  
cflbdf y|L j] qm; xfO{la|8df eGbf w]/} leGgtf kfO{G5 .

aS; g+= # 8an qm; xfO{la|8    

kf]yL O{lGa|8 x efn] O{lGa|8  

                 

l;+un qm; xfO{la|8 (F1)  -s v_ 

kf]yL O{lGa|8 x efn] O{lGa|8  

                    

l;+un qm; xfO{la|8 (F1) -u 3_ 
klxnf] 

aif{÷l;hgM

l;+un qm; xfO{la|8 (F1)  x l;+un qm; xfO{la|8 (F1)  
                         

8an qm; xfO{la|8  
bf];|f] 

aif{÷l;hgM
-s v_ -u 3_

-s v u 3_

-s_ -v_ -u_ -3_ 
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�� o;sf] x]6]/f]l;; -!%–!*ã_ l;+un 
qm; / y|L j] qm; xfO{la|8sf] eGbf 
sd x'G5 .

�� o;sf af]6x? cfg'a+lzs 
/ aflx/L (Genetically and 
Phenotypically) ?kdf leGgtf 
x'G5g\ .

�� aLp pTkfbg Ifdtf w]/} x'g] ePsf]n]  
aLpsf] d"No l;+un qm; / ly| j] 
qm;sf] eGbf ;:tf] x'G5 .

�� o;sf] xfO{la|8 aLp lg/Gt/ 
pTkfbg ug{ cfjZos Kn6x?sf] 
;+Vof tflnsf g++ $ df lbO{Psf] 5 . 

d'Vo ljz]iftfx? M
�� l;+un qm; xfO{la|8 / ly| j] qm; xfO{la|8sf] t'ngfdf of] xfO{la|8 
hnjfo' kl/at{g -lr;f] tftf]_ d}qL x'G5 .

�� aLp pTkfbg Ifdtf w]/} x'g] ePsf]n] aLp ;:tf] x'G5 .

a]kmfObfx? M 
�� o;sf] aLp pTkfbg l;+un qm; / y|Lj] qm; xfO{la|8sf] eGbf emGhl6nf] 
x'G5 .

�� kf]yL nfO{gsf] wfg rd/f x6fpg / 3f]+uf efFRgdf oflGqs/0f ug{ ;xh 
x'b}g .

�� rf/j6f O{lGa|8 nfO{gx?sf] ;+/If0f, ;Def/ / ;|f]t aLp pTkfbg ug{ 
;fy} b'O{{j6f l;+un qm; xfO{la|8sf] ;|f]t aLp pTkfbg ug{ sl7gfO{ / 
emGeml6nf] x'G5 .

gf]6 M ;a{flws v]lt ul/g] xfO{la|8 g} dfly pNn]v ul/Psf xfO{la|8x? x'g\ . oL 
dWo] klg ljsl;t b]zx?df k|fo M l;+un qm; xfO{la|8 -()ã_ / xfn cfg'a+lzs 
kl/jlt{t (Genetically Modified) ds} v]tL ul/G5 eg] ljsf;f]Gd'v jf cNk  
ljsl;t b]zx?df y|L j] qm; / 8an qm; xfO{la|8sf] v]tL u/]sf] kfO{G5 . oL  
afx]s sd k|rngdf cfPsf cGo xfO{la|8x? o; k|sf/ 5g .

lr=g+= #(= 8an qm; xfO{la|8 
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#=!=$ kl/jlt{t l;+un qm; xfO{la|8 (Modified Single Cross  
          Hybrid) :
�� of] xfO{la|8 klg y|L j] qm; xfO{la|8 h:t} xf] . 
�� klxnf] aif{÷l;hgdf cfg'a+lzs ?kn] glhs -Ps} k}t[s >f]t÷a+zfjnL_ 
af6 ljsf; ul/Psf l;:6/ -eflugL_ O{lGa|8 nfO{gx? aLr qm; ul/ 
l;+un qm; xfO{la|8sf] ljsf; ul/G5 . 

�� bf];|f] jif{÷l;hgdf pQm l;+un qm; xfO{la|8nfO{ kf]yL -cfdf_ sf] 
?kdf / cfg'a+lzs ?kdf km/s ePsf] csf]{ O{lGa|8 nfO{g efn] aLr 
qm; ul/G5 -aS; g+= $_ . 

�� o;sf] xfO{la|8 aLp lg/Gt/ pTkfbg ug{ k[ystfsf] b'/L sfod x'g] 
ul/ Kn6x?sf] ;+Vof tflnsf g+= $ df lbO{Psf] 5 .

#=!=%= kl/jlt{t y|Lj] qm; (Modified Threeway Cross Hybrid) : 
�� klxnf] jif{÷l;hgdf cfg'a+lzs ?kdf km/s ePsf b'O{{j6f k}t[s 
-O{lGa|8_ nfO{gx? aLr qm; ul/ l;+un qm; xfO{la|8 ljsf; ul/G5 .  
To;}u/L cfg'a+lzs ?kn] glhs >f]t ePsf l;:6/ -eflugL_ nfO{g 
aLr qm; ul/ csf]{ l;+un qm; xfO{la|8 ljsf; ul/G5 .

�� bf];|f] aif{÷l;hgdf oL b'j} xfO{la|8 aLr qm; ul/ kl/jlt{t y|L j] qm; 
xfO{la|8 ljsf; ul/G5 -aS; g+= %_ .

kf]yL  O{lGa|8 x efn] O{lGa|8

                       

l;+un qm; xfO{la|8 -s s'_
klxnf] 

aif{÷l;hgM

l;+un qm; xfO{la|8  x efn] O{lGa|8

                     

        kl/jlt{t l;+un qm; xfO{la|8 -s s' u_

bf];|f] 
aif{÷l;hgM

aS; g+= $ kl/jlt{t l;+un qm; xfO{la|8 

-s_ -s'_ 

-s s'_ -u_ 
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#=!=^= 8an kl/jlt{t l;+un qm; xfO{la|8 (Double Modified Single 
           Cross Hybrid) :
�� klxnf] aif{÷l;hgdf cfg'a+lzs ?kdf glhs ;DaGw ePsf b'O{j6f 
elugL l;:6/ nfO{gx? -s÷s'_ aLr qm; ul/ l;+un qm; xfO{la|8 
-s s'_ ljsf; ul/G5 .

�� To;}u/L cfg'a+lzs ?kdf glhs ;DaGw ePsf b'O{ elugL l;:6/ 
nfO{gx? -v x v'_ aLr qm; ul/ csf]{ l;+un qm; xfO{la|8 -v v'_ 
ljsf; ul/G5 .  

�� bf];|f] jif{÷l;hgdf oL b'j} l;+un qm; aLr qm; ul/ 8an kl/jlt{t 
l;+un qm; xfO{la|8 ljsf; ul/G5 -aS; g+= ^_ . 

�� o;sf] xfO{la|8 aLp lg/Gt/ pTkfbg ug{ k[ystfsf] b'/L sfod x'g] 
ul/ cfjZos Kn6x?sf] ;+Vof tflnsf g+= $ df lbO{Psf] 5 .

aS; g+= %= kl/jlt{t y|L j] qm; xfO{la|8

�� o;sf] xfO{la|8 aLp lg/Gt/ pTkfbg ug{ k[ystfsf] b'/L ;lxtsf 
Kn6x?sf] ;+Vof tflnsf g+= $ df lbO{Psf] 5 .

kf]yL O{lGa|8 x efn] O{lGa|8  

                 

l;+un qm; xfO{la|8  -s v_

kf]yL O{lGa|8 x efn] O{lGa|8  

                    

l;+un qm; xfO{la|8 -u u'_ 
klxnf] 

aif{÷l;hgM

l;+un qm; xfO{la|8 x l;+un qm; xfO{la|8  
                             

 kl/jlt{t y|Lj] qm; xfO{la|8 -s v u u'_ 

bf];|f] 
aif{÷l;hgM

-s v_ -u u'_ 

-s_ -v_ -u_ -u'_ 
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aS; g+= ^ 8an kl/jlt{t l;+un xfO{la|8

kf]yL O{lGa|8 x efn] O{lGa|8  

                 

l;+un qm; xfO{la|8 -s s'_

kf]yL O{lGa|8 x efn] O{lGa|8

                  

l;+un qm; xfO{la|8 -v v'_
klxnf] 

aif{÷l;hgM

l;+un qm; xfO{la|8  x l;+un qm; xfO{la|8 

                       

        8an kl/jlt{t l;+un qm; xfO{la|8 -s s' v v'_

bf];|f] 
aif{÷l;hgM

-s_ -v_-s'_ -v'_

-s s'_ -v v'_
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v'Nnf ;]lrt, xfO{la|8, ;]Gy]l6s / O{lGa|8df 
cfwfl/t xfO{la|8x?  

$

$=!= hftLo xfO{la|8 M 
cfg'a+lzs ?kn] km/s ePsf b'O{{j6f hftx? aLr qm; ul/ ljsf;  
ul/Psf] xfO{la|8nfO{ hftLo xfO{la|8 elgG5 -aS; g++= &_ . o;sf] x]6]/f]l;; 
!%–!*ã ;Dd x'G5 . o;sf] xfO{la|8 aLp lg/Gt/ pTkfbg ug{ k[ystf b'/L 
;lxtsf Kn6x?sf] ;+Vof tflnsf g+= $ df lbO{Psf] 5 . 

$=@= 6kqm; xfO{la|8 M
k}t[s -O{lGa|8_ nfO{g / v'Nnf ;]lrt jf xfO{la|8÷;]Gy]l6s hft aLr qm; 
ul/ ljsf; ul/Psf] xfO{la|8nfO{ 6kqm; xfO{la|8 elgG5 -aS; g+= *_ . 
o;sf] x]6]/f]l;; !*–@%ã ;Dd x'G5 . o;sf] xfO{la|8 aLp lg/Gt/ pTkfbg 
ug{ k[ystf b'/L ;lxtsf cfjZos Kn6x?sf] ;+Vof tflnsf g+= $ df 
lbO{Psf] 5 .

$=#= 8an 6k qm; xfO{la|8 M 
l;+un qm; xfO{la|8 / v'Nnf ;]lrt hft aLr qm; ul/ ljsf; ul/Psf] 
xfO{la|8nfO{ 8an 6k qm; xfO{la|8 elgG5 -aS; g+= (_ . o;sf] xfO{la|8 

aS; g+= &= hftLo xfO{la|8

v'dn kx]+nf] x /fdk'/ sDkf]lh6

hftLo xfO{la|8 -s v_

aS; g+= * 6k qm; xfO{la|8

v'dn kx]+nf] x O{lGa|8 nfO{g 

6kqm; xfO{la|8 -s v_

-s_

-s_

-v_

-v_
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aLp lg/Gt/ pTkfbg ug{ k[ystfsf] b'/L sfod x'g] ul/ Kn6x?sf] ;+Vof 
tflnsf g+= $ df lbO{Psf] 5 .

tflnsf g+= !%= laleGg :t/sf] aLpsf] pTkfbg ug{ cfjZos Kn6x?sf] 
               ;+Vof

qm=;+= xfO{la|8sf] k|sf/
k|hgg\ aLp 
Kn6 ;+Vof

d"n aLp 
Kn6 ;+Vof

xfO{la|8 aLp 
Kn6 ;+Vof

hDdf Kn6 
;+Vof

! l;+un qm; @ @ ! %

@ y|L j] qm; # @ ! ^

# 8an qm; $ $, @ ! &, !!

$ kl/jlt{t l;+un qm; # #, ! ! &, * 

% kl/jlt{t y|Lj] qm; $ $, @ ! &, ( 

^ 8an kl/jlt{t l;+un qm; $ ^, @ ! &, !!

& hftLo qm; @ @ ! %

* 6k qm; @ jf # @    ! %, ^  

(  8an 6k qm; # @  ! ^ 

aS; g+= ( 8an 6k qm; xfO{la|8

 v'dn xfO{la|8–@ x /fdk'/ sDkf]lh6                 

8an 6k qm; xfO{la|8 -s v_

-s_ -v_
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