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mfpr vfHkHkkod ykbZuksa ,oa ÿkWflax ;kstukvksa dk p;u gh fdlh Hkh ladj mRiknu rduhdh dks lQy cukrk gSA

ladj mRiknu ds {ks= esa f=&iFk ÿkWl ;kstuk,a egRoiw.kZ Hkwfedk vnk djrh gSaA f=&iFk ÿkWl ikjLifjd :i ls n`fo&iFk
,oa pkj&iFk ÿkWl ds e/;orhZ gS] blfy;s ,d:irk] mit] fLFkjrk ,oa pu; vkSj ijh{k.k dh lgtrk ds laca/k esa ykHkizn
lkfcr gksrs gSaA f=&iFk ladj fLFkj gksrs gSa vkSj O;kid vkuqokaf'kd vk/kkj ds dkj.k os O;fDrxr ,oa tula[;k izfrjks/kd raa=
dks iznf'kZr djrs gSaA tSlk fd gesa foxr gS fd ykbZuksa dh la[;k c<+us ij ÿkWlksa dh la[;k dbZ xquk c<+ tkrh gS] vr% bl
ifjfLFkfr esa iw.kZ f=&iFk ÿklksa dk izfrn'kZ] ftls vkaf'kd f=&iFk ÿkl ;kstuk izkIr djus dh fof/k fodflr dh x;h gSA
;g fof/k larqfyr viw.kZ [akM vfHkdYiuk ij vk/kkfjr gSA iw.kZ ,oa v/kZ&vfHkHkkod ls lacaf/kr lkekU; la;kstu {kerk ds
izHkko dh n{krk dkjd] iw.kZ f=&iFk ÿkWl ;kstukvksa dh rqyuk esa ifjdfyr dh x;h gS] ;g ekudj fd =qfV izlj.k nksuksa
fof/k;ksa esa cjkcj gS vkSj bls dkQh vPNk ik;k x;k gSA ;g fof/k ,d mnkgj.k }kjk Li"V dh x;h gSA

izLrkouk
ladj mRiknu vFkok ladj.k dk mn~ns'; ifjorZu'khyrk

dk l`tu djus ,oa o`fº vFkok Hkfo"; esa iztuu dk;Zÿe ds
fy, mi;qDr ykbZuksa dk p;u djuk gSA ladj.k dk mi;ksx
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ABSTRACT
The selection of appropriate parental lines and crossing plans are the most important keys for

success in the area of hybrid production.Three-way cross breeding has been a major tool for the
development of present day commercial hybrids.Three-way crosses are intermediate between two-
way and four-way cross hybrids with respect to uniformity, yield, stability and the relative simplicity of
selecting and testing. Three-way cross hybrids are more stable and they exhibit individual as well as
population buffering mechanism because of the broad genetic base. As the number of lines increases
number of crosses also increases and hence in such situation taking a sample from all possible three-
way crosses, known as partial three-way cross, is always economical. Here, a method of constructing
Partial Three-way Cross designs has been developed. The method is based on BIB designs. The
efficiency factor pertaining to general combining ability effects of half parents as well as full parents in
comparison to a Complete Three-way Cross plan, assuming constant error variance over both the
cases, has been computed and is found to be very good. The method is illustrated through an example.

ikS/kk foKku ,oa i'kq foKku nksuksa esa gh fujarj :i ls fd;k
tkrk gSA ladj mRiknu ds {ks= esa eq[; :i ls iz;ksx dh tkus
okyh rduhdsa gSa & n~fo&iFk ÿkWl rduhd] f=&iFk ÿkWl
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n~fo&iFk ÿkWl rduhd iz;ksx esa ljy gksus ds dkj.k lcls
T;knk izpfyr gSA vxj ge bu rhuksa fof/k;ksa dh rqyuk dqy
ÿkWlksa dh la[;k ,oa fof'k"V la;kstu {kerk (sca) dks ,d
lkFk eq[; dkjd ekudj djrs gSa rks f=&iFk ÿkWl rduhdsa
n~fo&iFk ,oa pkj&iFk rduhdksa ls vf/kd ykHkdkjh flº
gksrh gSaA f=&iFk ÿkWl rduhd n~fo&iFk ,oa pkj&iFk rduhdksa
ls vf/kd ykHkdkjh flº gksrh gSaA f=&iFk ÿkWl ladj
,d:irk] mit] LFkkf;Ro rFkk p;u ,oa ijh{k.k dh lkis{k
ljyrk ds lanHkZ esa n~fo&iFk ,oa pkj iFk f=&iFk ÿkWl ladjksa
ds chp e/;orhZ gSA f=&iFk ÿkWl ladj fLFkr gksrs gSa ,oa
O;kid vkuqokaf'kd vk/kkj ds dkj.k O;fDrxr ,oa tula[;k
izfrjks/kd ra= dks iznf'kZr djrs gSaA okf.kfT;d ikS/ks ,oa i'kqq
mRiknu ds dbZ {ks= gSa tgkW f=&iFk ÿkWl csgrj izn'kZu dj jgk
gS vkSj bl izdkj iztudksa eas yksdfiz; gks jgk gSA 'kqaeqxFkkbZ ,oa
Jhfuoklu (2012) ds vuqlkj f=&iFk ÿkWl eDdk mRiknu esa
iz;ksx dh tkus okyh lcls lkekU; okf.kfT;d rduhd gSA
[oktk ,oa vU; (2013) ds vuqlkj f=&iFk ÿkWl ladfjr
eqfxZ;ksa esa n~fo&iFk ÿkWl dh rqyuk esa de e`R;q nj ds lkFk
csgrj vaMksa ds y{k.k ik;s x;s gSaA

vxj gekjs ikl n ykbZuksa ls cuk, x, iw.kZ f=&iFk ÿkWl
la;kstuk esa dqy ÿkWlksa dh la[;k] N uhps fn, x, lw= dk
iz;ksx dj Kkr dh tk ldrh gSA

bl lw= dks ns[kdj gesas Kkr gksrk gS fd ykbZuksa fd la[;k
(n) ds c<+us ij dqy ÿkWlksa dh la[;k (N) dbZ xq.kh c<+ tk,xh
vkSj ;g fLFkfr iztudksa ds fy, ,d fodV leL;k cu tkrh
gSA vr% bl fLFkfr ds lek/kku ds fy, iw.kZ f=&iFk ÿkWlksa dk
,d izfrn'kZ] ftls vkaf'kd f=&iFk ÿkWl ds uke ls tkuk tkrk
gS] dk mi;ksx ykHknk;d gksrk gSA fgadsyeu us 1965 esa vkaaf'kd
f=&iFk ÿkWl fd vo/kkj.kk 'kq: dh rFkk lkekU;hd`r vkaf'kd
larqfyr viw.kZ [k.M (GPBIB) vfHkdYiuk ds mi;ksx ls bl
dk fuekZ.k ,oa fo'ys"k.k fd;kA fgadsyeu us vkaf'kd f=&iFk
ÿkWl dks ifjHkkf"kr fd;k tks fd bl izdkj gS % fdlh Hkh
f=&iFk laxeu ds ,d lewg dks vkaf'kd f=&iFk ÿkWl dgk
tk ldrk gS] ;fn og fuEufyf[kr fu;eksa dh iwfrZ djrk gksA
(i) izR;sd ykbu v/kZ&vfHkHkkod ds :i eas ru ,oa
iw.kZ&vfHkHkkod ds :i esa rr ckj izdV gksrh gksaA

(ii) izR;sd ÿkWl (ixj)xk ;k rks ,d ckj izdV gks ;k fcYdqy
Hkh ughaA
fu;e (ii) fdlh Hkh izdkj ls ÿkWl (ixj)xk, (ixk)xj ,oa
(jxk)xi ds lkFk ?kVu ls i`Fkd ughas gSA

larqfyr viw.kZ [k.M (BIB) ,oa vkaf'kd larqfyr viw.kZ
[k.M (PBIB) vfHkdYiukvksa ds ,d fo'ks"k oxZ ds iz;ksx ls
iksUuqLokeh ,oa Jhfuoklu (1991)] }kjk fuekZ.k fof/k fodflr
dh x;h gSA lkfgR; esas vHkkT; ,oa vHkkT; ?kkr ykbZuksa dh
la[;k ds fy, vkaf'kd f=&iFk ÿkWl ;kstukvksa dh fuekZ.k dh
fof/k;kW miyC/k gS (gk:u o vU;] 2016 a, b ,oa c] nkl
,oa xqIrk] 1971)A  vr% la;qDr ykbZuksa dh la[;k ds fy,
vkaf'kd f=&iFk ÿkWl ;kstukvksa dh lkekU; ,oa ljy fuekZ.k
fof/k;kW fodflr djus dh vko';drk FkhA fodflr ;kstukvksa
dh lwph ls iztudksa dks fdlh Hkh iz;ksxkRed fLFkfr ds fy,
mi;qDr ;kstuk pquus esa lgk;rk feysxhA ;gkW ij vkaf'kd
f=&iFk ÿkWl ;kstuk izkIr djus dh fof/k fodflr dh x;h gSA
;g fof/k larqfyr viw.kZ [k.M vfHkdYiukvksa esa ÿkWusdj xq.kuQy
dk mi;ksx dj fodflr dh x;h gSA fuekZ.k fof/k dks foLr`r
:i esa crkus ls igys dqN 'kCnksa ,oa ekin.Mksa dks ifjHkkf"kr
fd;k x;k gSA
ÿkWusdj xq.kuQy % ÿkWusdj xq.kuQy dks ,d mnkgj.k }kjk
ljyrk ls le>k tk ldrk gSA eku yhft;s fd A ,oa B nks
vkO;wg bl izdkj gSa %

A= ,  B = .

bu nks vkO;wgksa dk ÿkWusdj xq.kuQy bl izdkj gS %

foHkktu dh ek=k (f) % ;fn n ykbZuksa ds fy,] cukbZ x;h
vkaf'kd f=&iFk ÿkWl ;kstuk esa dqy ÿkWlksa dh la[;k N1 gS]
,oa iw.kZ f=&iFk ÿkWl ;kstuk esa dqy ÿkWlksa dh la[;k N2 gS
rc foHkktu dh ek=k (f) uhps fn, x, lw= ls fudkyh tk
ldrh gS %

n{krk dkjd % ;fn n ykbZuksa ds fy,] cukbZ x;h vkaf'kd
f=&iFk ÿkWl ;kstuk esa dqy ÿkWlksa dh la[;k rFkk iw.kZ ,oa
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v/kZ&vfHkHkkodksa ls lacaf/kr lkekU; la;kstu {kerk ds izHkko
ds vkSlr izlj.k ÿe'k% N1 , Vh1 ,oa Vf1 gSa] vkSj iw.kZ
f=&iFk ÿkWl ;kstuk esa dqy ÿkWlksa dh la[;k rFkk iw.kZ ,oa
v/kZ&vfHkHkkodksa ls lacaf/kr lkekU; la;kstu {kerk ds izHkko
ds vkSlr izlj.k ÿe'k% N2 , Vh2 

,oa Vf2 
gSa] rc n{krk

dkjd v/kZ&vfHkHkkod (Eh) n{krk dkjd iw.kZ&vfHkHkkod
(Ef) uhps fn, x, lw=ksa ls fudkyh tk ldrh gSa %

vkaf'kd f=&iFk ÿkWl ;kstuk dh fuekZ.k fof/k
bl fof/k dk iz;ksx la;qDr ykbZuksa dh la[;k ds fy,

f=&iFk ÿkWl ;kstuk cukus gsrq fd;k tk ldrk gSA bl fof/k esa
fdlh Hkh nks larqfyr viw.kZ [k.M (BIB) vfHkdYiukvksa ds
O;kidrk vkO;wgksa ds ÿkWusdj xq.kuQy ls mRiUu ubZ vfHkdYiuk
ls f=&iFk ÿkWl ;kstuk rS;kj dh tk ldrh gSA tc ge
ÿkWusdj xq.kuQy ds ifj.kke dks O;kidrk vkO;wg ekudj
mRiUu ubZ vfHkdYiuk ds izR;sd [k.M ls dqy laHkkfor ÿkWl
cukrs gSa rc gesa ,d ubZ f=&iFk ÿkWl ;kstuk izkIr gksrh gSA
SAS lkW∂Vos;j ds PROC IML dFku ds mi;ksx ls iw.kZ ,oa
v/kZ&vfHkHkkodksa ls lacaf/kr lkekU; la;kstu {kerk ds izHkko
ds vuqekfur vkSlr izlj.k rFkk n{krk dkjd dks ifjdfyr
fd;k tk ldrk gSA

mnkgj.k % ;gkW ij 12 ykbZuksa dh la[;k ,oa dqy ÿkWlksa dh
la[;k 216 ds fy, f=&iFk ÿkWl ;kstuk cukus gsrq bl fof/k
dk iz;ksx fd;k x;k gSA uhps fn;s x, nks larqfyr viw.kZ [k.M
(BIB) vfHkdYiukvksa ij fopkj djsa %

bu nksuksa vfHkdYiukvksa dh O;kidrk vkO;wg ÿe'k%
bl izdkj gS %
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vc ge ÿksusdj xq.kuQy ds ifj.kke dks O;kidrk vkO;wg ekudj ,d ubZ vfHkdYiuk dk fuekZ.k dj ldrs gSa] tks fd bl
izdkj gS %
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bl uo fufeZr vfHkdYiuk ds izR;sd [k.M ls dqy laHkkfor ÿkWl dks lfEefyr dj ,d ubZ vkaf'kd f=&iFk ;kstuk dk
fuekZ.k fd;k tk ldrk gS] tks fd bl izdkj gS %

bl mnkgj.k ds fy, foHkktu dh ek=k (f) = 0.33, n{krk dkjd v/kZ&vfHkHkkod (Eh) = 0.9063 ,oa n{krk dkjd
iw.kZ&vfHkHkkod (Ef) = 0.9382 gSA

fu"d"kZ
;gkW ij la;qDr la[;kvksa ds fy, derj foHkktu dh

ek=k okyh vkaf'kd f=&iFk ÿkWl ;kstuk,sa tks lalk/kuksa ds
mi;ksx dks Hkh vuqdwfyr djrh gSa] fodflr dh xbZa gSaA ;g
fof/k iztudksa ds fy, vkd"kZd ,oa mi;ksxh flº gksrh gSa
D;ksafd muds }kjk dsoy ykbZuksa dh la[;k Mkydj SAS ds
PROC IML [kaM esa fy[ks x, dEI;wVj dksM dh lgk;rk ls
n{k ;kstuk dks pquk tk ldrk gSA iztud lkekU; rkSj ij
n~fo&iFk ÿkWl ;kstukvksa dk iz;ksx ljy ,ao NksVh n{k f=&iFk
ÿkWl ;kstukvkaas dh deh ds dkj.k djrs gSa] vr% ;g fof/k
muds fy, ykHkdkjh flº gksxhA
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(2×10)×11 (2×10)×12 (3×11)×12 (5×9)×10 (5×9)×11 (5×9)×12 (6×10)×11 (6×10)×12 (7×11)×12
(2×10)×11 (4×10)×12 (4×11)×12 (6×9)×10 (7×9)×11 (8×9)×12 (7×10)×11 (8×10)×12 (8×11)×12
(2×5)×6 (3×5)×7 (4×5)×8 (3×6)×7 (4×6)×8 (4×7)×8 (2×9)×10 (3×9)×11 (4×9)×12

vkaf'kd f=&iFk ÿkWl    iw.kZ   f=&iFk ÿkWl f Eh Ef

n N1 N2
9 108 0.1083 0.1833 252 0.0423 0.0740 0.43 0.9116 0.9427
12 216 0.0686 0.1206 660 0.0203 0.0370 0.33 0.9063 0.9382
15 360 0.0504 0.0903 1365 0.0119 0.0222 0.26 0.8993 0.9321
18 540 0.0421 0.0795 2448 0.0077 0.0116 0.22 0.8753 0.9124
20 720 0.0385 0.0654 3420 0.0061 0.0093 0.21 0.8612 0.9009
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