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Treatments
Error
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5lrti, A :$ . e RCBD flJlrr;rl (o: t)
gf1Jl6'vil

RCBD With More than One Observation Per Experimental Unit.

, c/t.l!U, t;, J+.iJ *;at as.r,F,.e crU* Jr, {i .r,t+Jl ;f Fd
P C i* a# llrlt . eJ*;,tor;$ a.uu,. j.rst :lr. ;J<l ,:jI +i

' r.l' Jt+Jl o 
j^

Symbolicat representation of the data bA )yL c.$tJt ufp, 1 I )

fl;uu..t, c"irb., .r){,r,Ir ;,. , i* J,, €td \* $t"r .ri Uy'r rir

6.vl ,f ,t crUr.Jl .f s r'p.l+l d , r J. €Jt Lhajl iJ, Og c4ri RCBD

& n;zAt c.tn c.rub {, . t$,t), -,. }a! ai.all sl'lat t, ,FFJ dr:,-rp

. 1 11 - t I Jrrr J gcrp '- '*-:t)*Vt*;

ANOVA Tabte dc$,l J$r., 4.r* ( y)

. 1YV-t ) .lr.ra J epyr. l"S r-,. Jt4c'll o i^ .ft ill.Jl"H" e.r.'I. J4
. c,rul*ll 31"er} ,l.Idlt {4..} Qt ,'ai! g il!

!'d.f S.S M.S

3

2

5

0. 110
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0. r00
0.012

8.33*
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!i1: lt I "ti + ei + Eii + €iit
L : 1,2,...,r

j = r2,...,r
k : 1,2,...,s

: J CJ.F

aJe.lt,l j {W)t U gJdi gJl kahjL irt l;.uutr ia,j,g1 liit
. i il.|dr J,,ir J! ii'l"r+;Jl

. ( drlrlull e+, ) edJ ;t lt !,,y't]F,. ir

. i iltdt ,6iU91 ?r

. i f.t!,,jt],jilht t:,

;'u .;i eli rfrr ) i ;l.rJr Jc i gtlrillli; gi . gr.j' -1g';'1r;i;.9y 
",,

6r,)t ri jrur r< ii"rr, ,fuJ;:Ji.f,'-tY',ff'#rtlll,,.
1 it rJr dJ+i ;l j 

eJ.ilU 6rr.rll ;.*J1cJl

,/ , e"+\ e'/,6 ih.9 € ,f 6r!4,.e p . crqdl 0r..,2{ij ;i,-1
sftJr CirJl iJjtr.l"l btr^ri,.;t r.I di gJ inJhJl ,-* A.\ q.,adt crutr

Jet ii,J, flJjr;,|, ,:Jl!, ., ,-{ll t.ia;rtr, j ilr(Jl &.rtAjl grt tLdt (r.."a:j

i,t, J a,j , e1 1 ri 1tL .,tlrJli/ JS p rr.,af , ;;ttity,';l E"z,t

Example : {B rJf. 1ty

.:rtvi r.ri ,kt '1*5 # y cr'r,.hr;..^, li; gU a..ra" c"-rrr

i:trrijt c,rtetlaiJt f*- A ol - i,;l Jf l* "ir* t; - 2li1 , 6.2lJ1

, ,*-* g ,r# & W F qn ( cJt$u tt ) c,t lLa i! fl!ur;.'u if4<Jl

r+r*"lt ot.rzrlt Je llttre bjj u..il cr)"tJt cr; .rtrthilt C+-rr &r
# -\ I e,u., '9)L r-a-r lic,ii e..pr.s5 n.,r\ 4te d,J. Ltld J6#1,
r,Jr .'[ .,|i.-J . * F J,el. t*l Qa C,b.tty ia"y1t irJd 

"15 
y < rztJt ; lzy

J3+ ;r tJ O[.e)! .1C,.;ll b,lrrlJk .EjJ..| ;ura..ll c.u cruh ( YA - { )
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qRCBDllJrr;,,i1 n.,a:Jl cr*, a)iil J,rF J, a* ;rla,, u* p iF {lik . (l^-i) Jr+
. ,+-* 6./Es ,F eiJ.E .rYi Cl+".J . iltt J

sY.h,
Treats.
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Blocks r, gt tldfJt+
Samples

sr rr tz tt tq fl ro

S

S

S

1

2

3

60
48
31

29
4l
23

40
42
48

26
39
2t

53
40
22

704.140 93 130 86 140 115

S

S

S

1

2

3

70

75

69

4',7

7l
67

60
61
64

't'7

50
72

64
63

78

7t
68

64

Ir94214 185 188 t99 205 m3

98
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92

95
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109
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85
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108
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88
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92
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7,"
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S

J
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I
2

3

283 296 280 284 271 248

S

S
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2
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ttz
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92

109
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93
108
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90

116
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20463l,6 32i 33'1 341 347 353

12gl t2ol 123't l2l'7 1266 1245

t34
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38
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1662

r22
96
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: ;li t+ eutJl .J{J ;[-r'il ;lJ*lt g'rL' C,.5-J

. _ lY__)' : l74slF :61785J.88
rst (6)(3) (5)

.. Ar.*)t #t', yL.

= [too1'r- 149): + (31l'z + (29)2 + '

: 690289.00 - 617853.88 :'12435'r2

. qt$t crt*.,ll Lp1b
+ (121)'z1 - 617853.88

EY, 1sst:---(-
rs

cr:)t bll drhJ, Lt* P

OUf + Or9q2 +...+(zM6)2 _ 617853.8s
(6)(3)

: 683100.72 - 617853.88 : 65246.84

EY1-
SSr = -G-

... cJt tLiJl PW-tt Uq #

(1z9lF + ( 1201)'? +.... + (1245\2
- 61?853.88

(5x3)

= 618208.07 - 617853.88 -- 354.19

... dr+Jrtl;,r &t E* 'lu
EY,',. EY,'.. ty'i' Y'1

SSe = _.:__ * -_t. -..t

(140), + (93)'?+... + (353F _ (704)2 + (1194)'? +.... + (2046)'?

3

0gt2 + (.120\2 + .... + (124 5)'z

(6X3)

04s712+
(5X3) (6)(3X5)

: 6tli933.67 - 6tt3100.?2 - 618208.07 J 617853.88

: r4i8.i6

l.t5



.. stin'r tb c.'hY LF ab
SSt: SST -SSt- SSr- SSe

= 72435.12 _ 65246.84 _ 354j9 _ 1478.76 : 5355.33

t t t-! ) ilr.r* i ey t, Uf grHt .jJr.., .Jr+'tCHl ell i J. lr.irJi fi

. (YA-O {+ y' Wrrrd a1...!,rj,tJ, ,.*.tlriir r,J.J ;prJt J$ {q 1ti-fl r.lr{

slJlr*,lj st tLijt){, {rai ( 1-t )
Number of Replications

-d crttFl ,J, {&J}r isrFt 
A+.,-at 

{e 6)t, U{.U ff iqJ,r a*)r ;e
,6,ti',2 6it"j q.r1 cjr!,(:lt )& 6J,,j rrl !1u lit Va.o1, i-,,tlr crtethill
.*lt<rtt ;6itij t4t t*.aat- cttllslt rrr 6rtri u e[Jt 4J, E(1 ;,.e.:lt

:1,t,1t og5*ll 5.l,.11+":i ,,rata.,)r , oju Ot tib OlSgtJliJ ci.ltr+.J\
P alJ,;Ct*Jl J! g$,rJr go, i44Lt jbA ,A,bt J \*!t;(+ .ri,r

taJ!, cjrlJ
: JA dil"t*dl Py ,n.9fSft*,| J!F)r 0 U'r.r, ilt ijl .i," Jdl

I

,
2MSe

S
r

ldr fr ) c.,!15:,1 * drj,J#-f,.:Jl itJl &V €N MSe g i-,,,-

fa A r ogy(;Jt ;.r* .f*; 96, RCBD € ,! g,,tJ,tLi-il :r, J..j

Blocks
Treatments
Experimental Error
Samphng 611s1

Total

d,t M,S F

5

4
20
60

354.19
6s246.84

t478.76
5355.33

70.84
16311.71

73.94

89.26

220.61*+
0.83

89 12435.12

( CRD
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. C 
'-lt 

t.ta .r,;1 U3 *)Ai t-r.r 1 e ; ;aL";, .r,t Jc O/t Or(. ,Ft
. ( LSD o.!l gt I 6p o-i Jil Arra! 

'4ilt 
- qJd #'!l &J

iil ilX ./t o,l .rt e.ilr gg qro jj .lrl ;r.ri! i,#r c;15i tlr
, oJr)tar)l "!,"t iul t,j"Jt A*' s r4.d d U.tp *brrt &p*

; ){i o.os AJi.A 6tu & qN i".ilt o 
j,o rrr ,gr

2MSe X to.o,
I

ii,L,r 6r&Lt :xrl l.[l!r ,.p ,E* o9 *) a.!-y'r a $j"$ lilr iJt ,,rr

g1t*i ( D ) ;^bd Oo ,3:dt ttv *t
2MSeD:

, " toot

:1l ( D'z ) ;PA ;,, jlt et o6^t

- /zvse\ :D',: \-i-/(too.r
... oE ' -!6Jt :.rc o0 ex j Jr.,

, (2MSc)(r"... ),
D2'

{rtt!J'.;Jt r.re {.ed #r &.r, d' },1, U .L-)t Jl r.si., iAL,t ;J:rJ y3

,rr ,lrj. ! 1 MSe ) O+.rallit*lr UF ry f"Ki , ---r,ib$Jtflr.,'
. {.,lJ|,(,'.ll

ej t;.rt 6t* saAilt tJ(i . c.r"e.ltult ,gqt 4lr ;rsr! d-ri, (y)
h"r,r" .sts.r"c c,'t1*lt r,r.i , c4g*lt r& ;trjl etl4 i6;1 t a.;

. 5.1. 6N * ar)st q& rt"
. crlJfrll :ts $ OrAt r.rr a.i UJ(i , ilcb.A irq &t.l ,!! jlr 1ry

+*.,-'r'4'-r*^:* d SU'xrlJl fl.Jurrt r<"i r(J $t ebtjt U,
.u, )t a"tJ jS", ) *dJi,l itaijt r+t r . k.c ibr.r,r irtifr d:r.a y
qJ: aaft-.r.Jt+,i gli cu.fr, - #+ e-utr ,:*t , i1-dt C1, Jrt^,

. t*rJrit,y hJ d.Ft iU.lr g,r u -*rtltJr 
71;y
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crJ'r gijlra c,.t,ll irti , clqll ar[i ,$ a,.lrrFjl ;d i.,iu qJq W

eAA itllt f+.? r-,- rlt 4, !l , l{., }t4 Jt o1r+,, 5} .at}4 oie
- 4+A.t JE"'t , 6Yhr j !r!r.,Jt dJ5 - t*U o* kA C,ilSOl rr)trtrll ;a
, df l. . . lit 1. . ) iD[i,l +"ijl dry4L, elciu ,?. 'jt-At d \f ,t

'5" d! xli^ll ill rr0 , t.o rLnt ia?utl sle(r\i"fn .Tlcia- dr"
)1r" Sr.r.\ y7.\, 4,t> i ofi ** ;r \rt, rrr:r, b-.ir Jt irtlJ

,.,q eJli r,tti Ly't y'l.l tt,tn n ott e@ ir.r., J4Li4 $ l5i oti 4b-1

*aa h)*"i pta.-.rt g dt. i'tA etit*)t ,?-At,a ) -t!.'"1
- n+u. J5* ..l tr+Jt o.i. Jti .la,,y'l J'/.lo tir2 g otl lti./t l #

. d"ftJl rru.l Jr eqX - k!, r!.'

c,l+:r Jp eJlif11[+1t I -.rlhlt ai;dt 6U, & dts l+1, t i"i t4

r",,e1,rJr c,,)Urrlr r& Jr, $iJ nl"r':Jl U ,y dp 6J#Ir cJr, i#l
: ijull il:tJt &b iiu 1.y c.4g*lt :.r.1 !,!)l rajl * ts.,

lrrlll ;l.t rJ. c.v.

s.,.i{ Ab \p - t)*lt a""t* ,-rAIr - crtla..,y't ,f. i-ll * o
.4r+rl Nr bA Uay

e[1.rJ;1 t'1" J s'l"l *,..1lLIl fuJt .9!i*, e l*J ,/ t,

Litr.l"=rr , ;ull Cl., f-, *t,#',?5,,
e. i,ty't ',l,lff sr ft+tt .tr"r-r ) Y grt+ ;tilr EJ' J'

. < o+) U glarYlr
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, ( C.v. ) gry,')l .ltE4t ottSl tj* l, ps Afi,lt b2z U *jie ir.,' t;o
. ei:p Cv *.te -rjnJt ,j A S;s$-t-AtV1



Example : rItu
c#tleJ! p.", ,tu Jt ** Qtb/-t ;r .liat i,.rr ij.iir UrJ lil

r 15'l. 6yL; C.v. i"i d -,.ltrull # &ll l.i! .,,! ti& titi ., &60 e.1Ji^,1

.r1 . 1,trlt 
Cry't i/ 20"1" sss di ,-,!"r)t 61 \1Vtt a.,t1i rglt 6lt 0t9

da=r l.51 > 
'"iA 

'sSu 
r! o.s0 grj.rilt t.u J,lst d -. /,lolt Ctd,l dr..,

f,-r.1rEll orA i,-,tll .;rt tlaijl rirn<l ' 005 g. ( r!)t gy'l y tEJt

rr,r o.ro .r..i ,!flr tr., ,, d eH tiD laLI ijrdr Je,!, t Q 9(J
tJt t d ,i, crl k e orrt dt gP; t-(: . alt ij'r! +r# dr {',

. ( ro) tld) V Lr? 9i,')5'l, t*P \)a.t

1.96 L1J-l @ ir? r;rla ), 0.05 Jdd $, t,

2(1 -0.80) : 0.40 fJ.r t, dt =t3n1 dEl EJI y itoilr .ti";zr

0.84 fjt-, ,*'urz efu7 241 0.40 Jt rtt k tz i4 . .

crt tLill lle, ;r)t .rlt Of, , ilrtrlt .;Ja.1

2(1sF(1.96 + 0.84F _ 8.78 _9
(20r

9fJ-a srtetlei,l te u ,-ir{.,qul srdJl &L J', d
1e{.ctJaill &r.- crtTr: I 1 iletJt Arr gtrJr; - Oarn:lr 

ililt Arz jg-:J .. .

.. Error d.f : (t - 1) (r - 1) = (4X8) : 32

32 ira .rlr)5 .t* t ga +i f
t,o 65, : 2O4

!to.+t 1 = 0.85



.'. r :2$sr (2.04 + 0.85)' :9.4:10

sfl 6.,r;JJ[J &b d

. 6t!.t.51.;, -

e g,!,tblt tr' o, 6++ qht Jt e ;lrrJr j &sdt **t r:6as
irj)t l c/t &dt s.r 0D o.ilr1g1r_,,?, .,crJ-:.-J.rJr cnqr J, Jar,;

lzl0


