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vif'kd cfr—fr vikdYiukvk dn jpuk fof/k

,y-,u- fou;dekj’] fhuh oxilY] Bhek €Xxi7 ,Y/kk oxil¥) ekgEen ghk#ul]

Ik; run dekdjl nole dekj*

Bkjk*k

1"Btkfel 1k/kk d ctuu dk;@ek e ckjfkd ih<h d ¢ctuu 1ji{k.k kecBTsh cgr egRoi.k gA vi/kdrj ekeyk €]
cgr de miytk FIkhuk d BkFk cMh B[k e ¢ctuu ykbuk dk iji{k.k djuk gkrk g] vkj bu iji{k.kk dk db
okrkoj.kk e nkgjku dh Hh vko™ ;drk gkrh gA , 1 ijik.lk d fy,] vif'kd -i I ¢fr—fr vitkdYiuk ,d fodYi
d Zieg] tok ck;d 1;koj.k e 1jik.k ykbuk d vuikr dk nkgjk;k tkrk gA

fof/k;ki ol ckjfkd [k.Mk d ek/;e T Deku [k.M vkdkjk e ecetsd fy, nfk vkf'kd =i I c¢fr—fr
vikdYiukvk dh ,d J[kyk di Bjpuk gr ,d Bell; fof/k fodflr dh xb gA

ifj.kket BHh okrkoj.k dk ,d BkFk yr g,] ckir vikdYiuk, Beku&cfr—fr g rfik vkf*kd i 1 Brfyr gA
o 1lkkuk d eley e ykxr ¢hikon g D;kid mlg de ¢fr—fr di vko®;drk gkrh gA

“n ot ¢ijfkd i<t d ctuu ijii.K co&izlojk ijifk vieid =i I cir—fr viidYiuk,] vifkd =i I Irfyra
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ABSTRACT

Background: Early generation breeding trials (EGBTs) are very important in plant breeding programmes. In most cases, a large
number of breeding lines are to be tested, often with very few available resources and it is also required to repeat these trials in a
number of environments. For such trials, an alternative is to use partially replicated designs, where a proportion of the test lines are
replicated at each environment.

Methods: Here, a general method of constructing a series of efficient partially replicated designs for EGBTs in equal block sizes,
through initial blocks is developed.

Result: Taking all environments together, the designs obtained are equi-replicate and are partially balanced. They are cost effective
in terms of resources as they require lesser replications.

Key words: Early generation breeding trials, Multi-environmental trials, Partially balanced, Partially replicated designs.

ifjp;

cg i;koj.k iji{k.k dk mizkx vDIj Hkni ¢tuu e
fofok y{; {i= e vyx&vyx 1;koj.kn; ifjfLRfr;k e
ykbuk dk eY;kdu dju d fy, fd;k trk gA ¢tud
,d , I vilkdYiuk puuk pkgxk €k vkuof*kd vtk dk
vikdre dj rifd miyCk §Thikuk dk mizkx 1kni
ctuu ijik.kk d visktu d nkgku ;FkBHo nfkrk 1
fd;k €k 1dA ;g ckjfkd ih<h d ¢tuu ijifk.kk d
ekey e] tgk 1 1kku nyH g] fo'k'k -1 1 Dgh gA ub
yhkbuk ;k 1jik.k ykouk db B[k vi{kk—r cMh gkrh g
¢;kx d fy, cnku dh xb vkuof'kd Bkexh 1jh 1jh{k.k
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ykouk dk ,d BkFk nkgjku d fy, vi;kir gk Idrh g
vij b1l {k= dh deh gk Idrh gA db "Wkdrkvk u
ilni&ctuu dk;dek e txM&ly,V vikdYiukvk d
mi;kx 1j tkj fn;k gA o ifa&Lrik vidYiuk, g
Kkr 0;kolkf;d fdLek di ¢fr—fr dk mi;kx djrh g]
fdLek ,o0 fcuk ¢fr—fr oky iji{k.k dn ykbuk dh tkp
djr g idEiVu] 1982¢A fxM&ly,V vitkdYiukvk d
fodYi d -1 €] dfyl bR;kfn %2006% u gy fd, X,
ifa&lrik vitkdYiukvk dk cLrkfor fd ;K f€lg migku
vif'kd i 1 ¢fr—fr vitkdYiuk, dgk] tgk ijik.k
ykbuk dh pos dk tkp fdLek dk cfrLRkfir dju d fy,
¢fr—r fd;k thrk gA
vif'kd - b cfr—fr vikdYiuk, fxM&ly,V
vitkdYiukvk dh ryuk e ¢ctuu ykbuk d p;u gr
IVidrk e 1k djr gA gky d o'k e] "lkdrkvk u
ikni ¢ctuu dk;dek e wkf'kd zi 1 cfr—fr
vikdYiukvk d miskx 1j ® sk gA vuke db
x.kolkk Wji{k.k d fy,] fLeFk bR;kn 12009 u vkf'kd
=i 1 ¢fr—fr vitkdYiuk dk cLrko fn;kA ;g vukt
dh mit vij vukt dh x.koUkk d y{k.l] nkuk d fy,
n{k fefdr e,My fo"y'k.k d mi;kx dk I{ke cukrk gA
Dykd wkj LVQkukok #2011% Hjk ckjfkd ih<h d ¢tuu
1jh{k.k dfy, b'Vre vitkdYiuk ftle fcuk ¢fr—fr ;k
doy vif'kd i I cfr—fr ijik.k j[k, Iftefyr g]
fodflr fd, x, FA fofy;EN bR;kfn 12011% Fkjk n{k
vif'kd zi 1 ¢fr—fr vikdYiuk d fy, ,d Ijpuk
¢fd;k ckjktk dh xb g ko 1j.kt 1 vo;ok dk gVku
ij Vikfjr gA fofy ;ED bR;kfn %2014% u wif*kd -i |
cfr—fr vitkdYiukvk d puko e vi/kd yphyiu db
vuefr nu oky vkf'kd -1 1 ¢fr—fr vikdYiukvk d
vilkd 0;kid ox dh Ijpuk dju d fy, bl —f'Vdk.k
dk vkj vix c<k;kA bld virfja] egfjx bR;kfn
12014% u Vkbfvdy vkj eDdk d ckjfkd ih<h d ¢tuu
ijifk.k vif'kd i 1 cfr—fr vikdYiuk d ¢n®fu dk
v/;;uh fi,Qk bR;kin 12016% u n®lk;k g fd dl
LFkfud fopj.k&Bgclj.k Bjpukvk dk mi;kx wif“kd
=1 1 ¢fr—fr vitkdYiukvk Ifgr leku vij vieku
=i 1 ¢fr—r vikdYiukvk d fy, ij {i= e mipij
¢fr—fr d vikd leku forj.k dk c¢lir dju d fy,
fd;k €k Idrk gA gkzu bR;kfn 12016a]oh u i jh{k.k

cuke uo&fufer ykbuk ,o 1jik.k ykouk d chp eY;kdu
gr i.k ,o vif'kd f=&iF @,1 vitkdYiukvk dh fuek.k
fof/k fodfl r dh gA gky oh e] dfy I bR;kin 42020% u
"% pj.k d ijidk.kk dk ,d dl LvMh ger fd ;A
bld ckn] lefjuh bR;kn 120204 u ckjitkd ih<h d ¢tuu
ik d fy, vif'kd i 1 ¢fr—fr vitkdYiuk r;kj dj
iji{k.kked fLFkfr;k di ,d foLrr J[kyk d fy, etcr
vitkdYiukvk di igpku djudfy vuzirk ijik.k fd ;A
bl y[k e ge ckjftkd ih<h d ¢ctuu ijhfk.k d fy,
nfk wvif'kd zi 1 cfr—fr vikdYiukvk dh ,d J[kyk
cuku d fy, ,d 1)fr ¢Lrr djr gA bu vitkdYiukvk
d ekinMk dk Hh v/; ;u fd;k x5k gA

ckjftkd
bl [k.Me Ijpuk fof/k d ckj e ppk dju I igy dN
eghoi .k TfjHk'lk, ,0 ckjftkd tkudkjh nh xb gA

fpa 1)fr

eku yift, fd ,d 1ji{k.k db okrkoj.kk e ¢fr—r fd;k
X;k oA sk ¢;a Idru fututyflkr g viaykbuk oh B[ ;K
e¥askoj.k dn B[;K o¥%[k.Mk db B[;K Zacfr—fr dh
E[k vk «Favik .M dk vire vidkgA

vii'kd -1 1 ¢fr—fr vilkdYiuk,

vif'kd zi 1 ¢fr—fr vFok p-rep vikdYiuk, , I
vitkdYiuk, gkrh g feue ¢ctuu 1ji{k.k Ifeefyr ghrt
g vkj felg 1j i1;koj.k e ¢fr—r fd, tu dh vko® ; dr¥
gkrh g vkj ¢R;d i;koj.k e ykbuk d p ¢frikr dk
¢fr—r fd;k thrk gA tc e Ifjo’k gkr g] rk dib ,d
ifjo’k e ¢fof'V;k d i =10 Hix dk bl ¢dkj cfr—r

fd;k € 1drk g fd ¢R;d cfof'V dk 1ji{k.k e ifjo"kk
e 1 ,denkcfr—fr d I fd;k tkrk gA bu
vitkdYiukvk I vU; vitkdYiukvk di ryuk e ¢tuu
ykouk d p;u di BVhdrk e B/kj gku ch BHkkouk gA

eMy ,0 ijifi.kred folzkI

vif'kd -1 1 ¢fr—fr vitkdYiukvk dh fLRkfr dk /;ku
e jlkrg,] , 1 vikdYiukvk d fy, 1jik.kked e My
dk bl ¢dkj fn;k € 1drk gt tgk mipkj d vu:i
voykdu g

YTt Bite
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o]

y,=i0 %%1] 2] ..] oh [k.M e i0 i%1] 2] ....] vh mipkj
d vu:i voykdu g

u= Tekl; ek/ chiko g]

+= i Ok mipkj cHko g

p=j ok [k.M ctido g]

e= kPN =fV Avd g tk ian 0] o dk vulj.k

djrk gA bl vky[k d cin d [IM €] *Kn bykbub ,0

mipkj Reku -1 1 mi;kx fd, x, gA

1jpuk fof/k
bl vul/u 1)fr dk fodkl o'k 2021&2022 e HWE—E
VEI & tkjrh; —% B[ ; dh vulAu BLFku] ub fnYys
d ijhfk.k vitkdYiuk folkkx e fd;k x;k FKA
mipkj Bjpuk vis Is&1% d DkFk ckjfkd i<t d
ctuu ijifk.k d fy, vif'kd -1 1 ¢fr—fr Yp—reph
vitkdYiuk dh ,d J[kyk uhp fn, x, pj.k dk mi;kx
djd clir dh € Idrh g
GFke pj .k v¥is® mipkjk 1j fopkj dj] tgk s=5 vo; ok
d I ,d fo'ke VHAT; ;k 11]2]..] st vojok dh
VHKT; %kr gkA rc] ckjfikd 1f&;k dk miskx djr g,]
sxs Vkdkj d Is&lh ox Bkjf.k;k dh Bjpuk ckjfkd
ifa;k dk miskx djd futuku Bk djt
i. ck—frd @e e svo;ok dh 1gyh ckjftkd 1f& yA
i. 1gyh ¢fof'V dk vifjofrr j[kr g,] fiNyh ckjftkd
ifa;k d ckn dh ¢R;d vku okyh cfof'V;k e @eki
mod s d Bk 1]2]..] s&1 dh of) thMA
iii. bu ckjfkd 1f&;k dk p@h; i1 1 dmod st d kR
fodflr dj rifd ¢R;d d fy, sxs vkdkj dh is-1%
ox Bkjf.k;k ckir dh € IdA
f}rh; pj.k s mipkjk dk sxs Bkj.kh e 0;ofLFkr dj
vkj bl pj.k 1 efodflr (s-1) Dkjf.k;k ij ViAjir djA
h; pj.-ki Dcfhkr so Lrt e ¢fof'V;kd -1 efdlh
fo k"k so ¢rid d fy, Mkel; mipkp B[;kvk 1j
fopkj djd pj.k 2 e vkjkfir ij 1 sxs@e d ,d
Vkj Is&1% ub Bkj.lh fodflr djA
prrc pj.ki pj.k 3 e chir Bjfk;k 1 s mipkjk d
vire s vo;ok okyh 1f& dk gVk nA
ipe pj.ki vr €] pj.k 4 e Is&1% Bjf.k;k 1 De’k
igyf] nlji - ]Vs&lv ifa dk gVkdj vij igy 52 dik
i;koj.k 1 0] vkj "Kk iskoj.k 2 1 tiMdj ifj.kkeh

vif'kd -1 1 ¢fr—fr vitkdYiuk, ¢kir djA Icfir
jf.k;k dh 1f&;k ekinMk v¥is is-1% mipkjk dh B[ ;K]
GR;d mipkj dk 3 ckj ¢fr—r fd ;k thrk g vFkr] 93]
e>2 i;koj.k db R[;K [K-M wkdkj «¥s&2 oky b¥s
Is&L% [k.Mc dh B[k d BkFk ifj.kkeh vitkdYiukvk d
[k.M cukrh gA

fp=.k eku yhft, s¥%5]v¥25 mipkjk dk tle nrk gA
sxs @e dh pkj Bkjf.k;k dv Djpuk p@h; =i 1 4
chyftkd 1f&;k14)2]3]4]54) YL]3]5]2)44) 11]412]5]3% iy 4L]5]4]3)2+
dk fodflr djd bl cdkj dh xb gt

12345 13524 14253 15432
23451 24135 25314 21543
34512 35241 31425 32154
4 5123 41352 42531 4 3215
51234 52413 53142 54321
pi W15k ol fodfIr dju d mijir] 565 Btk

e /25 mipkj dh 0;oLFk unp fn, x, vulkj dj

12 3 45
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20

21 22 23 24 25
vc] fiNyh pkj Bkf.ksk i 25 mipkjk dh 5%5 1.4
dk Nijbeike djd €k fd pj.k 3 e crick x:k g
vz pkj ub Bjf.kzk fodflr dj] bl utp sk x:k gi
1 2345 14253 13524 15432
106 78 9 869710 9618107 76109 8

14151112 13 1513111412 1214111315 1312 111514
1819 2016 17 1720181619 2017 1916 18 1918 1716 20

22232425 21 2422252321 2325222421 2524 232221
cR;d Nkj.k 1 vire 1f& gVk, vk 1u] Bcf/r pkj
Big.lo 1 agyn nljh) riljh vij pkAd 1f&;k dk gk, A
ifask dk [kM d zi e n[kr g,] 1gyh nk Bkjf.k;k
dk 1;koj.k 1wy wU; nk Bjfk;k dk 15kop.k 2 1
Ic) dj rifd ckpy v¥:20] e%:2] b%:20] %3 Vkj k%3 d
IFvid'kd -1 1 ¢fr—fr lp—reph vitkdYiuk uip
fnkk; vulkj ckir dh & Idh
1;k0jJ.k&1

Bl B2 B3 B4 B5 B6 B7 B8 B9 BIO

1 23 4514253
10 6 78 9 8 6 9 7 10

1

i ;l0j.k&2
Bl B2 B3 B4 B5 B6 B7 B8 B9 B10
1 35 2 47 6110 9 8
12 14 11 13 15 13 12 11 15 14

14 15 11 12 13 17 20 18 16 19 20 17 19 16 18 19 18 17 16 20
mijk& vildYiukvk di Vilr fopj.k vij dudfudy
nfirk dijd @e'lt 12023 wij 05158 gA tl&tl
I[:k [k, c<rig] vikdYiukvi dh dukfudy nfrk
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dkjd Hh c<rh gA mnkgj.k d fy,] dukfudy n{krk
dkjd v¥20 ykouk d fy, 05152 vkj v¥42 ykbuk d
fy, 0-7943 gA

ifjppk

cftkd 1n<h d ¢tuu 1jh{k.k €] foftklu okrkoj.k e
cMh B[;k e %> 1000% ¢tuu ykbuk ;k c¢fof'V;k dk
eY;kdu lell;rt 4 vk ¢R;d 1;koj.k e ¢fr—fr d
1iF 2 1 de dju dh vio" ;drk gkrh gA T Rk/kuk vkj
cht dh denh €1h Thek i;koj.k vkj cR;d ¢tuu j[k
d fy, H[M di I[;k de dj nrh gA , Ih fLFkfr;k €]
vif'kd 1 1 ¢fr—fr vikdYiukvk e vPNi vug;kx
{kerk gkrh g vkj bldk yiken mi;kx fd;k € 1drk
gA bl ¢dkj dh vitkdYiukvk gr ,d Bjpuk ¢fd;k
fofy ;ED bR;kfn 12011] 20144 Hjk nh xb] € €fVy
vij le; yu okyh FeA ok wkf'kd -1 1 cfr—fr
vitkdYiuk di Ijpuk gr ,d ub 1)fr ¢Lrkfor dh xb
g] & mudh vug;kx {kerk e of) djr g,] fofy;El
bR;kin 12011] 2014% Hjk nh xb i)fr di ryuk e
vklku gA
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