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ifjp;
viw.kZ [k.M vfHkdYiuk,a ¼IBDS½ —f’k ijh{k.kksa ls mPp
ifj”kqf) lfgr de lalk/kuksa dk mi;ksx dj mi;ksxh
lwpuk,a çkIr djus esa egRoiw.kZ Hkwfedk fuHkkrh gSA lkekU;h—r
IBDS ls lkaf[;dh; vfHkdYiukvksa dk ,d egRoiw.kZ ifjokj
curk gS ftls t&vfHkdYiuk,a] t&¼v] k] t½ }kjk fu#fir
tgk¡ v&mipkjksa dh la[;k] k&[k.M vkdkj o t&[k.Mksas
dh la[;k ftlesa çR;sd [k.M esa v&mipkjks ds t&ViYl
}kjk fu#fir gaSA tc t¾2 gks rks ge ,d 2&vfHkdYiuk
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ijLij ykfEcd ysfVu oxksaZ dk mi;ksx djrs gq, vkaf”kd larqfyr 3&vfHkdYiuk,a
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lkjka'k
t&vfHkdYiuk,a larqfyr viw.kZ [k.M vfHkdYiukvksa dh ,d lkekU;h—r Js.kh fu#fir djrh gS ftlesa [k.Mksa dh la[;k,a]
ftuesa dksÃ t mipkj ¼t  2½ lkFk&lkFk gksrs gSa] fu;r gSaA viw.kZ [k.M vfHkdYiukvksa d¢ vU; ifjokjksa dh rjg
t&vfHkdYiukvksa dk Qly ç.kkyh vuqla/kku esa çeq[k vuqç;ksx ik;k tkrk gS tgk¡ ij eq[; ljksdkj ,d fof”k’V —f’k
ifjfLFkfr;ksa gsrq t&vo;o Qly ç.kkfy;ksa d¢ fdlh fo”k¢’k leqPp; ls mR—’V la;ksx dk p;u djuk gksxkA fdUrq
t&larqyu çkIr djus d¢ fy;s gesa cM+h la[;k esa [k.Mksa ,oa çfr—fr;ksa dh vko”;drk gksxhA vkaf”kd larqfyr
t&vfHkdYiukvksa dk lekos”k mu ijh{kk.kkRed ifjfLFkfr;ksa esa fd;k x;k tgk¡ t&larqfyr vfHkdYiuk,a laHko ugha gSaA
vkaf”kd larqfyr 3&vfHkdYiukvksa dh ,d Js.kh dh lajpuk ijLij ykfECkd ysfVu oxksZa dk mi;ksx djrs gq, dh xÃA bu
vfHkdYiukvksa esa gkykafd ;qfXer larqyu gksrk gS] 3&ViYl d¢ inksa esa la;kstu rkSj ij larqfyr ugha gSaA ;s 3&iSfdax
vfHkdYiukvksa d¢ xq.kksa dks Hkh larq’V djrk gSA bu vfHkdYiukvksa dk n{krk ?kVd cgqr vf/kd gksrk gS D;ksafd tSls&tSls
v c<+rk gS oSls&oSls n{krk c<+rh gSA

“kCn dqath% larqfyr viw.kZ [k.M vfHkdYiuk,a] çkekf.kd n{krk ?kVd] ijLij ykfECkd ySfVu oxZ] t&iSfdaxA
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ABSTRACT
t-designs represent a generalized class of balanced incomplete block designs in which the number of blocks in which any
t treatments (t  2) occur together is a constant. Like other families of incomplete block designs, t-designs find potential
application in farming system research where the main concern would be to select the best combination out of a certain
set of t-component farming systems for a specific agro-ecological zone. But in order to obtain t-balance we may require
large number of blocks and replications. Partially balanced t-designs are introduced for experimental situations where it is
not possible to get t-balanced designs. A series of partially balanced 3-designs are constructed using mutually orthogonal
Latin Squares. These designs, though possess pair-wise balance, are not combinatorially balanced in terms of 3-tuples.
They also satisfy the properties of 3-packing designs. The efficiency factor of these designs is quite high as v increases,
the efficiency increases.
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çkIr djrs gSa tks fd ,d larqfyr viw.kZ [k.M vfHkdYiuk
gSA bld¢ vkxs 3&vfHkdYiuk ¼t¾3 lfgr½ dks f}larqfyr
viw.kZ [k.M vfHkdYiuk dgk tkrk gSA

viw.kZ [k.M vfHkdYiukvksa d¢ vU; ifjokjksa dh rjg]
t&vfHkdYiukvksa dk l”kDRk vuqç;ksx oSKkfud vuqla/kku
d¢ yxHkx lHkh {ks=ksa esa fd;k tkrk gSA tc fdlh ijh{k.k
dk d¢Unz fcUnq xzsfMax ,oa mipkj mi&leqPp;ksa d¢ p;u esa
gk srk g S rc ikj aifjd vfHkdYiukvk s a d¢ eqdkcys
t&vfHkdYiukvksa dks çkFkfedrk nh tk,xh D;ksafd muesa
t&ViYk larqyu dh vfrfjDr lqfo/kk gksrh gSA mnkgj.kkFkZ]
lesfdr Qly ç.kkyh vuqla/kku esa] eq[; ljksdkj fdlh
fof”k’V —f’k ifjfLFkfrd tksu gsrq t&vo;o Qly ç.kkfy;ksa
d¢ fdlh fuf”pr leqPp; ls loZJ’B la;kstu dk p;u
djuk gksxkA ;gk¡ ij t&larqfyr vfHkdYiuk csgrj gksxhA
bu vfHkdYiukvksa dh lajpuk lkekU;r% ;wMsu vfHkdYiuk,a]
lkekU;h—r ;wMsu vfHkdYiuk,a] gSMkeMZ vkO;wg o blh
çdkj dh çpfyr vfHkdYiukvksa ,oa foU;kl dh vU; izpfyr
Jsf.k;ksa dk mi;ksx dj dh tkrh gSA

>k bR;kfn ¼2018a, b½ ,oa oxhZl ¼2020½ us lek/ks;h
,oa vkaf'kd larqfyr viw.kZ [k.M vfHkdYiukvksa dh dbZ
Jsf.k;k¡ cukbZ gSaA fgnk;r ,oa dts;kek ¼1980½ o dts;kek
,oa fgnk;r ¼1983½ us la;kstukRed nf̀’Vdks.k ls t&
vfHkdYiukvksa d¢ lkfgR; dk losZ{k.k fd;kA MsfoM ¼2017½
us dqN lek/ks;h t&vfHkdYiukvksa dh lajpuk dh ftlesa
BIB ¼larqfyr viw.k Z [k.M½ vfHkdYiukvks a tks fd
t&vfHkdYiuk,a gh gSa] dh igpku dj t  3 ,oa t  1 ij
vf/kd t¨j fn;k x;k gaSA Vaªx ¼2001] 2017] 2018] 2019½ us
3&vfHkdYiukvksa ,oa lek/ks;h 3&vfHkdYiukvksa dh iqujkòRr
lajpuk miyC/k djok;hA

,slh ifjfLFkfr;ksa esa] tgka t&vfHkdYiuk,a ugha gksrh gSa]
ogka ij oSdfYid vfHkdYiuk,a tSls fd t&iSfdax vfHkdYiuk,a
tks fd t&vfHkdYiukvksa dk gh lkekU;hdj.k gS] dks viuk;k
tk ldrk gSA gkVZeSu ¼1986½ o vklQ ,oa “kkykch ¼1992½
us Øe”k% 4 o 5 [k.M vkdkj okyh iSfdax leL;k,a gy
dhA t&larqyu izkIr djus ds fy, gesa cM+h la[;k esa [k.Mksa
,oa izfrd̀fr;ksa dh vko”;drk gks ldrh gS tks fd lnSo
lqlaxr ugha gks ldrh gSA t&iSfdax vfHkdYiukvksa d¢ xq.k
vPNs izdkj ls Kkr ugha gSaA vkaf”kd larqfyr 3&vfHkdYiukvkas
dh Li’V pkfjf=d xq.kksa okyh ,d Ja[kyk ;gka ij ifjHkkf’kr
,oa lajfpr dh xbZ gSA

ekWMy ,oa ijh{k.kkRed foU;kl
[k.M vfHkdYiukvks a gsrq izpfyr fLFkj izHkko ekWMy
dk mi;ksx] v mipkjk s a g srq vkaf”kd lar qfyr t&
vfHkdYiukvks a gsrq ijh{k.kkRed ekWMy ds :i esa fd;k
tk ldrk gS%

yijk= µ+i+j+ijk; i = 1 (1) v, j = 1 (1) b

Tkgka ij yijk] i os mipkj ysrs gq, j&oas [k.M d¢ ln”̀k
izs{k.k gS] µ lkekU; ek/; izHkko gS] j ] i&ok mipkj izHkko gS]
j ] j&ok [k.M izHkko gS o ijk] ;kǹfPNd =f̀V vo;o gS tks
iid N ¼0] 2½ dk ikyu djrk gSA vc] larqfyr t&
vfHkdYiuk,a] t&iSfdax vfHkdYiuk,a ,oa vkaf”kd larqfyr
t&vfHkdYiuk,a ifjHkkf’kr dh xbZ gSA

Lkarqfyr t&vfHkdYiuk

v mipkjksa gsrq viw.kZ [k.M vfHkdYiuk ¼IBD½ dks larqfyr
t&vfHkdYiuk dgk tkrk gS ;fn ijh{k.k lkexzh dks ¼1<t<k<v½
vkdkj ds b [k.Mksa esa bl izdkj foHkDr fd;k tkrk gS fd%
¼1½ izR;sd mipkj r [k.Mksa esa feyrk gS]
¼2½ mipkjksa dk izR;sd ;qXe  [k.Mksa esa ,dne lkFk vkrk gS]
¼3½ Li’V mipkjksa dks dksbZ t&mileqPp;  [k.Mksa esa ,dne
lkFk&lkFk fn[krk gSA
v ] b] r] k]  la[;kvksa dks vfHkdYiuk dk izkpky dgk
tkrk gSA

fVIi.kh

;gka ij /;ku fn;k tk ldrk gS fd Li’V mipkjksa dk dksbZ
t&mileqPp;  [k.Mksa esa lkFk&lkFk fn[k jgs gaSA r¨ ;g
n”kkZrk gS fd Li’V mipkjksa dk dksbZ fuEu Øe mileqPp;
[ 2 ls ¼t&1½ rd] [k.Mksa dh ,d fu;r la[;k ¼tks  d¢ ¾
ugha gks ldrh½ esa lkFk&lkFk vk jghs gSA ;g lk/kkj.kr%
n”kkZrk gS fd larqfyr t&vfHkdYiuk ,d larqfyr ¼t&1½
vfHkdYiuk ¼fdlh t>2 gsrq½ Hkh gSA

t&iSfdax vfHkdYiuk

t&iSfdax vfHkdYiuk esa larqfyr t&vfHkdYiuk dh ¼i½ “krZ
leku jgrh gSA “krZ ¼iii½ esa Li’V mipkjksa d¢ t&mileqPp;
vf/kd ls vf/kd  [k.Mksa esa lkFk&lkFk gksrs gS <hy nh
tkrh gSA ;g ifjHkk’kk bl ckr dh xkjaVh ugha nsrh fd
t&iSfdax vfHkdYiuk] ¼t&1½ vfHkdYiuk dh “krZ larq’V
djsA t&iSfdax vfHkdYiuk d¢ vU; pkfjf=d xq.kksa dks vHkh
[kkstk tkuk gSA
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vkaf”kd larqfyr t&vfHkdYiuk

vkaf”kd larqfyr t&vfHkdYiuk dks vkSj vf/kd Li’Vrk ls
ifjHkkf’kr fd;k x;k gSA t&larqfyr vfHkdYiuk dh igyh
“krZ d¢ vfrfjDr ;g uhps nh xbZ “krksZ a dks Hkh larq’V
djrk gS%
1½ fuEu fyf[kr “krksZa dks iw.kZ djrs gq, mipkjksa d¢ e/; ,d
xw<+ laca/k gksrk gS%
Û nks mipkj ;k rks izFke] f}rh; vFkok m os lkgp;Z gSaA
lkgp;Z dk laca/k le:Ik gksrk gS vFkkZr ;fn  mipkj 
dk iok lkgp;Z gS rks  Hkh  ¼i ¾ 1] 2] --- m½ dk iok
lkgp;Z gSA
Û izR;sad mipkj d¢ ,dne Bhd ni ios lkgp;Z gSa] vkSj fn;s
x, dksbZ nks mipkj ijLij ios lkgp;Z gSa] izFke d¢ jos
lkgp;Z ds mHk;fu’B mipkjksa dh la[;k ,oa f}rh; d¢ ios
lkgp;ksZa dh la[;k Pi

jl(i,j,l = 1,2,3) gSA
¼2½ nks mipkj tks fd ijLij ios lkgp;Z gSa] i [k.Mksa esa ,d
ne Bhd lkFk&lkFk gksrs gSA
¼3½ fHkUu mipkjksa dk dksbZ t&mileqPp; j [k.Mksa esa
lkFk&lkFk vkrk gSA

fVIi.kh

;gka bl ckr ij /;ku fn;k tk ldrk gS fd ftl izdkj
ge larqfyr t&vfHkdYiuk dks larqfyr viw.kZ vfHkdYiuk
Hkh dgrs gS mlh izdkj vkaf”kd larqfyr t&vfHkdYiuk dks
Hkh vkaf”kd larqfyr viw.kZ [k.M vfHkdYiuk dgk tk ldrk
gSA blds vkxs] vkaf”kd larqfyr t&vfHkdYiuk,a lnSo bl
vFkZ esa t&iSfdax vfHkdYiuk,a gS fd fHkUu mipkjksa dk dksbZ
t&mi leqPp; vf/kd ls vf/kd  [k.Mksa esa lkFk&lkFk gks
ldrk gS fdUrq t&iSfdax vfHkdYiuk,a lnSo vkaf”kd larqfyr
t&vfHkdYiuk,a ugha gks ldrh gSaA

lajpuk i)fr
;gka ij vkaf”kd larqfyr 3&vfHkdYiukvksa dh lajpuk
v(  5½ gsrq ijLij ykafcd ySfVu oxksaZ dk mi;ksx dj dh
tkrh gSaA ;s vfHkdYiuk,a ;|fi fVªiysV~l d¢ inksa esa la;qDr
:Ik ls larqfyr ugha gksrh gaS] ijh{k.kdrkZvksa esa c<s+ gq,
vuqÁ;ksx ÁHkko d¢ fy, mPp n{krk dkjd okyh gksrh gSA
vkaf”kd larqfyr 3&vfHkdYiuk,a uhps fn, tk jgs pj.kksa dk
mi;¨x dj ÁkIr dh tk ldrh gSA

ÁFke pj.k

¼v&1½ ÁkjfEHkd [k.M yhft, ftlesa ÁR;sd [k.M dk vkdkj

v gS vkSj ÁFke ÁkjfEHkd [k.M d¢ vo;o ¼1]2]3] --- v½ dh
rjg gksaA

f}rh; pj.k

“ks’k ¼v&2½ izkjfEHkd [k.Mksa dh jpuk blls iwoZ okys
¼mod v½ izkjfEHkd [k.Mksa d¢ vo;oksa esa Øe”k% 0]1]2]---]
¼v&1½ t¨M+dj dh tkrh gSA

rr̀h; pj.k

izR;sd izkjfEHkd [k.M dks pØh; :Ik esa ¼mod v½ mlls
igys okys [k.M ds izR;sd vo;o eas ,d tksM+dj v [k.Mksa
dks mRiUu dj fodflr djsaA blls v drkj ,oa v LrEHkksa
okys izR;sd ijLij ykafcd ySfVu oxksZa d¢ iw.kZ leqPp; dh
japuk gksrh gSA

prqFkZ pj.k

¼v&1½ ijLij ykafcd ySfVu oxksZa esa ls d¨bZ       ls ijLij

ykafcd ySfVu oxksZa dk p;u dhft, vkSj mUgsa ,d nwljs ds

Åij ikl&ikl jf[k,] d¢oy igys       LrEHkks a ¼[k.M

vkdkj½ dks cpkdjA bl çdkj fufeZr vfHkdYiuk v, b =

         , r =      , k =       ,  =       çkpkyksa lfgr

vkaf”kd larqfyr 3&vfHkdYiuk gSA
bl çdkj çkIr dh xÃ vkaf”kd larqfyr 3&vfHkdYiuk

ewy mipkj O;frjasdksa dh x.kuk gsrq larqfyr gSA vfHkdYiukvksa
dh bl Js.kh gsrq mipkj çHkkoksa ls lacaf/kr SAS dksM
¼ys[kdksa ds ikl miyC/k½ dk mi;ksx dj mRiUu dh xÃ
lwpuk vkO;wg ¼v&vkO;wg½ C = COIv – C1 Jv gSA

;gk¡ ij Iv , v Øe dh le:irk vkO;wg gS] Jv , v Øe

dh bdkÃ vkO;wg gS tks CO =       ,oa CI = -

lfgr gSaA bld¢ vkxs ;g Hkh ns[kk tk ldrk gS fd ;g
vfHkdYiuk 3&iSfdax vfHkdYiuk Hkh gSA

mnkgj.k

v¾7 ysdj] gekjs ikl ¼v&1½¾6 ijLij ykafcd ySfVu oxksZa
dk ,d iwjk leqPp; gksxk ftls 6 çkjfEHkd [k.Mksa v rd
pØh; #i ls fodflr dj çkIr fd;k x;k gS vFkkZr
vko”;drkuqlkj çR;sd [k.M vkdkj v¾7 dk mod v
7 ysdjA

6 laHko ykafcd ySfVu oxksZa esas ls igys          = 3 ijLij

ykafcd ySfVu oxksZa dk p;u v¾7 LrEHkksa esa ls      = 3

LrEHkksa ¼[k.M vkdkj½ dks “ks’k j[kdj djsaA bu 3 p;fur
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ykafcd ySfVu oxk]sZa ftuesa vkjafHkd [k.M vo;o bl çdkj
gSa% ¼1]2]3]4½] ¼1]3]5]7½ ,oa ¼1]4]7]3½] ,d nwljs ds Åij
ikl&ikl j[krs gq, ,d vkaf”kd larqfyr 3&vfHkdYiuk
ftlesa çR;sd fVªIysV nks ;k rhu ckj vkrk gS bl çdkj dh
tkrh gS%

[k.M            mipkj

B1 1 2 3 4
B2 2 3 4 5
B3 3 4 5 6
B4 4 5 6 7
B5 5 6 7 1
B6 6 7 1 2
B7 7 1 2 3
B8 1 3 5 7
B9 2 4 6 1
B10 3 5 7 2
B12 5 7 2 4
B13 6 1 3 5
B14 7 2 4 6
B15 1 4 7 3
B16 2 5 1 4
B17 3 6 2 5
B18 4 7 3 6
B19 5 1 4 7
B20 6 2 5 1
B21 7 3 6 2

çkIr vfHkdYiuk d¢ çkpky v¾7] b¾21] r¾12] k¾4]
¾6] 1¾2] 2¾3 gSaA tSls fd fVªIysV~l vf/kdrj 3 ckj
vk jgs gSa] rks bl çdkj çkIr vkaf”kd larqfyr 3&vfHkdYiuk]
v¾7] k¾4 ,oa ¾3] lfgr ,d 3&iSfdax vfHkdYiuk Hkh gSA

çkIr vfHkdYiukvksa d¢ vU; pkfjf=d xq.kksa dk v/;;u
foLrkj ls djus d¢ fy; SAS dk PROC IML esa ,d çksxzse
fy[kk x;k gS tks ,d ykafcd vfHkdYiuk dh rqyuk esa
çLrkfor vkaf”kd larqfyr 3&vfHkdYiukvksa d¢ C& vkO;wg
,oa çkekf.kd n{krk dh x.kuk] leku çlj.k ekurs gq,
leku la[;k d¢ mipkjksa ,oa çfr—fr;ksa d¢ lkFk djrk gSA

mnkgj.kkFkZ] C& vkO;wg dh x.kuk bl çdkj dh tkrh
gS% C¾10-5 I

7
 & 1-5 J

7
] ;g bafxr djrs gq, fd ;g ,d

2&larqfyr vfHkdYiuk gSA vfUre vfHkdYiuk dk çkekf.kd
n{krk xq.kd 88% tks fd vR;f/kd gSA

vfHkdYiukvksa dh lwph

mijksDr lajpuk i)fr dk mi;ksx djrs gq, v < 20 gsrq
vfHkdYiukvksa dh ,d lwph rS;kj dh xÃ gS tks lkj.kh esa
nh xÃ gSA fodflr SAS dksM+ dk mi;ksx djrs gq, C&
vkO;wg ,oa çkekf.kd n{krk xq.kdksa dh x.kuk dh xÃ gSA

bl çdkj çkIr vkaf”kd larqfyr 3&vfHkdYiukvksa d¢
çkekf.kd n{krk xq.kd vR;kf/kd gSA bld¢ vfrfjDr tSls&tSls
v c<+rk gS oSls&oSls vfHkdYiukvksa dh n{krk c<+rh gSA

fu’d’kZ
ijLij ykafcd ySfVu oXksZa dk mi;ksx djrs gq, vkaf”kd
larqfyr 3&vfHkdYiukvksa dh uÃ Jà[kyk dh lajpuk djuk
ljy ,oa lLrk gSA bu vfHkdYiukvksa d¢ n{krk xq.kd
vR;kf/kd gSa vkSj mudk mi;ksx yksdfç; 3&vfHkdYiukvksa
vFkok 3&iSfdax vfHkdYiukvksa d¢ csgrj fodYi d¢ :Ik esa
fd;k tk ldrk gSA
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 çkekf.kd


1


2
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