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mipkjk d itko d Igh vidyu gr
mPp @e ucj Nrfyr p@h; (ykd viikdYiuk,

vi.kHkfed] ,Ynk oxhl] Bhek €Xxh] fhuh oxhll] ci-&- xgyikr ,o fot; fclny

Hid-v-1-& Hijrh; df% B[ ; dh vulu ELFku Yibegh ,ol;] ub fnYy1&110012
L Lotidr ¢ fHrEcj] 2015

— df'] unkfud] ckxokun ,0 —df'k okfudh d 1jh{k.kk e fudVorn bdkb;k d ucj iHkok dk k;k Ekuk cMh
LK .k ckr g A fudVort 1jifk.kRed bdkb;k e ucy iHkok d vufpr 1c/ku d dikj.k ijikk d fu'd' dkQh gn
rd iHon gir g A v tgk fudVorn bdkb;k d ucj iHko ekten gi ogk 1ji{k.k dh 1fj "krk c<u d fy,] ey
eucj iHkokdk lek;ifer dju dh Bykg nh thrh g A ; gk Retiorh bdib;kd BH fn*lkvke ik; thu oky Bfn'k
ucj iHkok oky ,d ekMy 1j fopkj fd;k x;k g A bld virfjDr] k-1 (tgk k Cykd vkdkj g) njh rd BHa
fn"kvk e fLFkr Tettorh bdko;kd Bfn*k ucj iHkok d fy, Nrfyr i.kr;k p@h; (ykd vikdYiuk dh ,d
J. tkr dh x;h gA bl 1dkj 1 kr vikdYiuk, mipkj d iR;{k ,0 ucj iHkok d vidyu ikir dju d fy,
.krsk Wrfyr g g A
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ABSTRACT

Neighbour effects from adjacent units are very common in agricultural, clinical,
horticultural and agro-forestry experiments. Inference from an experiment may be
substantially affected by improper handling of neighbour effects from adjacent
experimental units. Hence, for increasing the precision of an experiment where evidence
of neighbour effects from adjacent units can be witnessed, it is advisable to incorporate
neighbour effects into the model. Here, a block model with directional neighbour
effects arising from the adjacent units on either sides has been considered. Further, a
class of complete circular block design balanced for directional neighbour effects from
the adjacent units up to distance k-1(where k is the block size) on either side has been
obtained. The designs so obtained are totally balanced for estimating direct and

neighbour effects of treatments. ij ifjdYiuk ijpk gr ijikik o DioMkuniod
iLrkouk vikdYiuk djuk VR;ko";d gkrk g A vt 1ji{k.k

fd Ih o okkfud vulMu €] Tjifkk o ijefkk ij  vikdYiuk fd Ih Hh oKkfud vull/u dk vio® ;d vx
VI ok fu'd' ir djuk nkukgh vio";d y{kkgp  gkrk g A oKkfud i jhfk.k dh vikdYiukvk d fuek.k e
fd b jofk.k db vikdYiuk] ijidk.k ij viu oky [kp]  ijik-kiked Bkexh e fo'kekxrk gkuk ,d vir egfoi .k
ijifk.kred Bkexh dh miyChrk rfkmid mnn®; d  BeLskgA ajifk.kRed Nkexh e LRkuh; fopj .k o fu;fl=r
Vk/Kj ij o fulkj djrh g A ifj krk o Londk; difv - dju gr ykd vikdYaukvk dk 15kx] BEk i jhk.kked
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Ikexh dk Tegi@lykd e bl idkj foikter djd fd;k
krk g fd 1jik.kred bdkb;k BEi.k Hkext dh ryuk e

,d (ykd e lekx giA ,d kjEifjd Cykd eiMy e ;g
eluk tkrk g fd vuf@;k ml Iykv 1j 1;0r Ixr (ykd
o d virfjDr] fd Ih bdib@Iytv di mipkj 1 gh itor
gkrh g A rR] fcuk Qkly okyf] NkVh bdikb sk e pyk;
x; —dfk [lr 1jifk.ke mipkj vrjkd vidyuke Letior
bdkb;k e 1;Dr mipkjk d dkj.k fopyu vk Idrk gA
mnkgj.k d fy,] Qlyk dh fofklu fdLek d 1ji{k.kk e
de ytcikb okyh fdLek 1j Behiorh yEch fdLek dh Nk;k
d dkj.k udkjifRed tHio 1M Idrk gA ;g Behiorh Iyl
,dnlj ij ifko Mkyr g rFik mipkjk d eY;kdu e
vitkufr dk xefhj Bkr gA Behiort bdkb;k dk 1Hko
1ji{k.k d 1fj.kek e 1fjoru yk bdrk g rAk n{krk dk
udkjired #1 1 iHkfor dj Idrk gA , I fLRfr €]
mipkj iHkok dk ryulRed v/; ;u djr g, vitufr |
cpudfy, ;g vio";d gk tkrk g fd fd Ih Hh mipkj
1j bld fudVorh dk udkjiRed ito uk IMA bld fy,
Dep;iRed #i1 1 Nrfyr vikdYiukvk dk 1;kx fd 5k
thrk g felemipkjkdk forj.k bl idkj fd;k €rkg fd
dio Ho mipkj] 1R;d WU; mipkj d DR fudVort d #i
e Delu chjEckjrk d Dk virt g A vri ;g vio®;d g
mfpr fof*'fvdj.k d fy,] in; tku oky elMy e fudVort

ifko Dekigr gkA ucj iHkok dk HUrfyr dJu okyh
vitkdYiukvk d fuek.k ij , €€ ,0 Bg;kxh (1993)]
cy (2003)] riej ,0 Ig;kxh (2005)] €Xxh ,0 Bg;kxi
(2006)] oxil ,0 Bg;kxh (2011)]H kfed o Bg;kxh
(2012)] Hifed ,0 Bg;kxh (2014) Hjk lk;kr dk;
fd;k x;k gA

fudVorh it doy fudVre fLFr bdib;kdkfn;

X; mipkjk d dkj.k gh ugh gkr] cfYd ryuifed #i 1
vikd njh ij fLFr bdkb;kdk fn; x; mipkjk d dij.k
Ho mRilu gkr g A vt fudVorh itko fudVrre bdib;k
rd g Ifer ugh jgr cfYd vix dh bdkb;k rd Ho
Idr g tl chekfj;k dh Nkuchu oky ijhfk.kk e
buidye&ilkj d dl e n[ku e virk gA bl d virfjDr]
;0 chr Cykd Lrj 1j Ho n[ku e virt g €k fd Qy o{kk
d liFfd; t oky 1jrfk.kkd fy, fdIt Qy ofk d
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"k (bdkb) fo'kk dk fn; x; mipkj dk iHko mih ofk
dh nljh "Kkvk Cykd) d ifj.kek 1j 1k;k €hrk gA
vri vikd njh rd itko Mkyu oky fudVorh iHkok d
fy, Nriyr (yid vikdYiuk dh vio® ;drk gA

dfk ,o unkfud ijhfk.lke , Ik gk Idrk g fd dN
fo'k"k 1jh{k.kkked bdkb;k (mnkgj.kkFk dN
ok;jy@cDij y@Qxy dYpj) , Ih p@h; 0;0LFk e
LFdfir dh trh g tgk lyV oh fd It Ha in*lk e dYpj d
Qyko d dij kbdkb kdN viR;{k 1o NiMrh g A ;g
Qyto doy fudVre lyV rd gh ugh gkrk viir dN
vikd njh ij fLRr Iy rd thrkg A, Ih ifjfLRdr;ke
;0 egroi .k gk thrk g fd mu bdkb;k d dYpj d itko
ij fopkj fd;k tk; tk fdh Hh fn*ik e vikd njh ij
vofLFkr g Abl y[k e fd I Ho fn*kk e i njh ij fLRr
(1<i<k—1 tgkklykd dk vkdkj ) fudVLF bdkb;k
d fn*liked ucj 1ok oky Cykd eiMy ij fopkj fd ;k
gA 1jik.KREd 0; oLFkk dk 1fjHfkr fd sk x;k g rAk
dN BkelU; ifjHk, Ho nh xb oA k- 1(vf/kdre) rd dh
njh d fudVort bdkb k I fn"iRed ucj iHkok d fy,
Iriyr vitkdYiukvk dh J[kyk fufer dju dh fof/k;k
1j fopkj foe*k khfd kx;k gA

1jh{k.KREkd 05 oLFkk rFkk ekMy

ge ;0kn 1jik.kRed bdkb;H v VIVEV rRk b (ykd
okyh Cykd vitkdYiukvk dh ,d J.k 1 fopkj djx A
ekuk y;, jt“Cykd e iMIykV (i=1,2,.k; j=1,2...b) dk
ifj.le gA ekuk fd ji{k.k Hyh 1dkj vyx cuk, x;
Cykdk e fLFr NKV Iyivk e Bpkfyr fd;k thrk g tcfd
Cykdk e fLFr Iykvk d chp dib xiM {k= ugh g A Cykdk
Rridkj g vAkr mipkj ,d ok ebl idkj 0;0flFr fd;
thr gfd iR;d mipkj fd B Ho wU; mipkj d niuk v
fLAr girk g VAl u (1<u<k-1) njh 1 ,d fLAj cEcgrk
oty ucj d #i e Dyid oot rik ,VDykdokbt girk g A

fd Ih Ha "l 1 in*lked ucj iHko okyh ,d Cyikd
vikdYiuk d fo*y'k.k gr futufyflkr fu; r iHo ;kxifed

elMy 1j fopkj fd;k x;k A

Y= U F T 5t Oy T Vaga, y T O

(kD[ {i-(kD)}. ]

Ve D[ fi+ (kD). | +Bte
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Hkyrt; dfft vullMu 1f=dk

Thgk v, i Cykd e i Iykv 1 ikir ifj.le g p
HeW; el/; gl t,, jolylkd diolylV e yxk, X
mipkj dk 1R;{k 1Hko g Oupn jy (U=1.2,... k1) u njh
ij fLFkr fudVorh bdkozk T ck; ucj itko g]
Yoy U N 1 fLR fudVorh bdibsk 1 nk; ucj
iio gA B, j"lykd iHko g rfk e, "W; el/; o fLR
fopj.k d Ik =fV In g A ucj iHko okyh Cykd
vikdYiukvk I REcflkr AN Bkell; 1fjHklk, nh xb gA

iRk 14 oRrkdkj Cykd vitkdYiuk dk k 1njhrd
fn*iked ucj Hkokd fy, NUrfyr dgk tirkg ;fn ;g
u njh ij (I<u<k-1) in"fRed ucj iHkok d fy,

WUrfyr gkA vFkr] dib tykd vikdYiuk u njh 1 fLFr

fudVorh bdkb d] fn*kked ucj iHkok d fy, Hrfyr
doh thrh g 5 Beku cjfckjrk d BF (€0 p) fd I

Ho ,d mipkj d fy, bI 1 njh ij fLFr fd B Ho fn'l e
ucj d #i e iR;d vi; mipkj miflRr gkrk g A

HFJHKk 20 i njh rd fLFkr fudVorh bdkb;k d ucj
itkok okyh dkb Cykd vikdYiuk 10j.k Nrfyr
vikdYiuk dgykrh g ;fn iR;{k ito kefdl vkdfyr
elfyd 0;frjd dk 11j.k fLAg gk (ekuk v,) ck;h rjQ u
njh rd fLFkr bdkb;k d ucj Hkok e fd I v dfyr
elfyd 0;frjd dk i bj.kfLRj gk (€0 v, )] nk;h rjQ
u njh rd fLFkr bdkb;k d ucj iHkok e fd I vidfyr
elfyd 0;frjd dk in.kaij ok (el v, A

,d (ykd vikdYiuk i.kri BUrfyr gkri g ;fn
V,=V, =V, (Isu<k- 1)

fuek.k fof/k

bl [k.M e] k-1 njh rd fLrr 6 fudVorh bdib; k
d ucj itkok d fy, Nrfyr 1.kri oRrkdkj Cykd
vikdYiuk d fuek.k dh fof/k dk fooj.k fnk x;k gA

foffie ,&k; 1 1g;kxh (1993) Hjk v-1 (yid] ftue
IH0 dk vidkj v (>5) g] okyh vidkdYiukvk dk u njh
(I<u<k-1) 1j fn"kRed ucj tHkok d fy, Hlrfyr
fn[};kx;kgAv (foke I[;K) mipy dfy, vikdYiuk
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d v-1 1.k(ykd di Tkext vix&1IN fudVorh mipkjkd
hp 1,2,..v-1 vUrj oky Cykd e 1ifrch e e ViveVk
dk fy[kr g, 1kir fd; & IdrgA 1Fe (ykd mipij e
1 dkvirj jlkr g, ir fd;k € Idrik g] nljk (ykd
mipkj e 2 dk virj rAk blh idkj vix d (ykd (v-1)"
(yid d fy, (v-1) dkvirj j[kr g, 1r fd; & Idr
g A vikdYiuk d 1.kr;kfy[kyu ij THa Cykd u njh
(l<u<k-1) rd oRrkdkj #i 1 0;ofLFr fd; tir g]
ifj.HeLo#l v=k b=(v-1)=r,m=1d N u njh rd
fLFr Bid fudVre bdkb'kd ucj iHkokd fy rfyr
(ykd vitkdYiukvk dh ,d J[kyk 1kir gkrh g] €gk r
vikdYiuk e fd I mlpkj fo"kk d vku dh ckjEckjrk gA

vikdYiukvk dh b1 3.0 gr u(l<u<k-1) njh rd
fLFkr ucy iHkok dh x.kuk djd i njh rd ucj iHko o
iR;{k 1ok d vidyu d fy, 1puk&vil;g futu idkj
ilr fd; thr gt

v[v-(2u+1)]
(v-2u)

rimipkkd iR;{k tHkok 1 BEcflAr 0;frjd rF

fdlh Ho in*lk e i njh rd fudVorh bdib; kd fn"kfed

ucj itokd vidyu gr ;g vikdYiuk 1.kr;k Rrfyr
gA

mnkgj.ktv=7=k b=6=r,p =1 ikpykd fy,

fd1h Ho fn*i e 6 dh njh rd fLFkr fudVort bdkb;kd

fn"iRed ucj iHkokd fy, 1.kt Rridkj tyld vdYiuk
uhp nh xb g A

—) ,V>(2u+1)

VI .k
; | fi mnkgj .k e of.kr vikdYiuk 6 rd dh njh d
ucj itko d fy, BUrfyr g rAi bl vkdYiuk fo'Kk
gr ek=2 rd dh njh d fy, ghucj iHko ,0 1R;{k
itho d fy, Ipukwvil;g dhx.kukdj Idr gA6 rd
dh njh d ucj ko d fy, Ipuk vid;g dh x.kuk dju
dfy, 13 1 vikd mipkj okyh vikdYiuk dh vio™ ; dr

giri g A
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mPp de ucj Irfyr pdh;

0' 30 vd (3)] 2015

Cykd vitkdYiuk,

iyid 1

Cykd 2

(ykd 3

’

ds (ykd 5

lykd 6

fp=&ltv=7=k b=6=r, u=

VKKK
;g vul/u dk; Ipkyr dju d fy, vio®;d
Vidd Bgk; rkmiytkdjlu d fy, ge foKiu ,0 ik} ifxah

fotkx] Hikjr 1 jdkj] ub fnYyh (okoM ID*ku u-SR/S4/
MS:650/09)] dk M;0kn djr gA
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