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aa dad Jsa) JL Ge Gy KUy pall 30 gsiley Jildia je (F) aosi inie ®

(V1 Vo) Aall Elayy calyyl WS (alall Jsa Gl
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Slal) G L) Eilaya (4 (V1) pladl go (V2 V2) Al Eilays L (F) gish Edlalase
(V2EN-t) il Jals K5l il ik (V) K5l 450 (Vi=t-1)
S Ol ) Lol 25 Y5 Ol den G55 (0) Q) A Lals (F) sl b o
coasall dall 8 JalSll 3l 5 Bilaie S gl G Ga dll3s (1) Jlasls (2) lasl
(sl e LR Al Gl S
: @ racur Chgl buiCt es (F) VrCHyyryl 6FPRFUrIA -3-2-3
LAl 45 25 (F) gl (v, Vo) Zpal) o Sl ses laslad 25 4sal) (F) o &)
Lol d5a Slas (V1) Gum o F,(vy,1,) Aaall Wy dlasy) Jylaall (e &lsaal (F) o8
Jslaall (8 Lnsanll adl) Lefiayy el a Glagy (Vo) Js (Aplaldl) 2y .l Ly,
(F) sl Lilasy)

Yo oliall (Vo=4) 5 Jall (Vi=1) La Glayy (F) sl Glsaall adll day) :(1-3) Jla
Foos(1, 4)=7.71 :QS:.'GS\ e Cishy (a:0_05) L gina (55
t(F) Jhsd) cilaladia) 2af
oY) YW & (F) Dlas) aadang
o? s
G1adh s s
o5 i 3
Ho: 0% = 0% ¢ o Gumaine s sl Jsm cilimyp Slia) =
(AL Jlat) Catasis o FST (gslas om Sllmp Sladl
:(ANOVA) bl Julas jlad) —3-3
O Gl Lgia LAY aadi) Zilas) Slasl s :(ANOVA) AN Judas jlad) Ciy s
saals Aplie S 5 cilde E2 st
Plas o Capdll ehal 30l clial)l cilaaliad KN GWED and Jo SLEAY) 10 Adiay
Glial) G LN dad &l ol Ally Ll selanlS (F ) Aladind 2 clgiy (liaY)

o Dliall Gl (n gine (3908 25ms o (3883 dal (e Sllag (el Jaly QAN e

Aade
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Pl Julas £l —1-3-3

gl Aliaall il o Adied G Jidas e g sl B30 Gllia
(One-Way Analysis of Variance) als elad) & i) Jas —1
O e Ua Jdied) M\j@u@&%bﬁmﬂﬁt@bqgmw@;u
7l e (A B, C) slldl (o (lisind) Gilial 3 580 duh Jhe clysind 330 4 5
el
(Two-Way Analysis of Variance)gusladl i il Jilas —2
RERTFNS XS du)&dw)mdsm IS (ol ate o pliine (e il &)
Bl Bacy (Dliugd (i lyg) el Go (lysiud) Calial D slldl 86 duh Jie
el ) (e (G — asih —padan) Bl 30
(Multi- Analysis of Variance) sl (iUl Jias =3
5 ot e e ST e clyia dag)l o 4D 80 Luh Ggllaall &8 Allad) o3a b
L) o (ol sinss) Cilial D0 slaldl il Al e lysiud 830 A (S g K
G Aply  (Guee hligie (oala) Glgud B hall Gac (déu;é e ‘\wa)

:(One Way ANOVA) (53l il Judas -4-3

G Jas &S s Bae A1 3y e Qale (58 of 38 Gala) AN (s

g_aLu.u.uAl\ AT g_a).uh O g_q)\_\;\ J};} e ds;.\]\ (Mla.w‘)(\) c_ﬂ_ﬂ\ ).v_m g_ﬁLaLu d.ﬂ;.\ 43..&

Ja Ay sl (e ilial 3 Gk (e il ) e Slily L Y ) e

(Cme Lpgina (s5ise Nie Y o dgluiia ZDAN Calial) ) Eillal s
rOpbal) Jalad LAY (Gudai g

85



o8 g S5 (35 e S G (e JLaal plasiad (8

)
.

A f (B05) K078 CULD 55 o JLERY) 13 ooan Tl 1l g giaa—1

DS Al faa &5y of GalyV) i iy tAdal) Aaa -2

lpde Ayl Cladindl (o il U581 25 of Gang gl Ailsdall =3

i S o lie Pl Gasidh (ol il Sl Elhall (& of Ly o A1 ~4
(AY) Gliall cilaalie (e

O Gostlanl g 0S5 eonlall aisill s Sl Lgie s A Slesind) 5585 0 -5
DGraada Gl 223l DS Aiall 2 558 Lavie Tyl 138 355 poey i Y (F) Slaal

Bilpadl ElGall Leie cit] A cladiad) G5 b ol (ladinad) S Guilad) -6

:ibal) gl g adl) i) -1
g sane s Linse o Wil (1585 o W) fbin) el gia oo piil (e Bnd S il G e
el goanall o G Al ey BT (= E) = 0 Dia (sl Laily cldhaty)
DY) Ga palddll Gl ClibaV) o3 4 e Jaladll ) Gaslaaay) B il iy
o= (Sum of Squares of deviation -SS) adll Glahas) Cladys goane (l 13g15 AL

Py — )% AL LAY e WA b alual) Ledal i

oo Ao 3pls Clalde a8 ChE Jub Alas) Gude 5 :(Variance) GG -2
ledas oo il lihadl cladye Biag 41 o Gijed oais FST Ciupety ol elellugia
I 2
o2 = —Z("lN Bl

:(ANalysis Of VAriance~ANOVA) ¢i&l Judas -3
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e sl emias A Olall Claalie IS0 LK AN G e e QLA Jias sl Ay
Ll il lie ol LI AN Eigaal yaiae Sl 54T

Cliial) laalie IS0 KU SN Glus 45 coplian Can AN Jidas Jaf o JEIL,
b (et () LN 13 () e
.(Between Groups) awsally calfiall G ELlE S EAEAY) 1 J5Y) Audl)
Sy (Within Groups) sasally caliiall Jals &aaas A EEN S EADIAY) 0 audl
Clars Hayadll ¢aaY) G byl S (Experimental Error) Ziugysdll ¢aaYl oyl
tob WS Tzl die Sl

(yij = ¥) = Gi —5.) + (vij — 9i.) i=12...00 =12... %

AR Ll ey ;T S e el e AN aypn B Adiay LA Jalas Sl L,,Si

(AR Alaaly Aol £ Rl s Lo Gy e g ccliiall aglall AN (e

Lo L

1) L)

B Ll =

LAY L) (gl Eighad ~5-3
A lglaall iy (RN et s (ki 25

Bl e aplall GALEN s M)y (MSB) wiliinl cillatgin G LEN Gl 2(1) Bghad

Pl G QUIAY) Glayh ¢ gane luny

g sane Gilusay Gl (LA LA i g3l (MSE) i) Jals il Glua 1(2) Bghad

aliiall Jals cld) ) calad ya
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ALlad) ClulE) ) byl Al Jyens dal e S5 jaae IS AN cilags Slua 1(3) Bk
A

OGN Aslaally 4y panall S (Fe) f 2000 20l Sl 3(4) Bgkad

(o HE s G JE MSB
W Al = = =

el U el Jels g MSE

(Fo) ae Lo clldy cysunall (Fc) sl 450 2ol iloaa) AN e Lot o(5) Bokad
(Ft) 3a o 3T dpganall (Fo) ilS 1308 cdiine A35n Slaay Asine (g5inme Lo 4310
OL HL Joad) Gyl s ecilasinall cllalesin gsboss e HO foadall Gyl Giad 3 450l

Lolilise Gl gk cllia

|@rcuf Al brich 9bvfc —6-3
tlah Ciliall agand Ty cpilla ) Coalal) LD (il audy
i) agaa gold pae Alla 8 GalaY1 AN Jidas 1Y) Al
(lal) agaa gl Alla 3 CoalaY) AN (las dA ) Al
«cilall agaa gl pie Alla 3 salal) LD Sula s A6 Allal -7-3
AR Juadl r ol Ciaaglll —1-7-3
(0% = 03 = 03 =+ 07) Auslaially Al Slacindl Ga (1) Ll & Gy

S e U3aT U Gl o g, pgeerenenn. | ) gslas il Zpnndlal) il s Al
HAJE) il il Hlaal) 8 G yis o) lans Baals Aliie Llode A adine

Agslaie il Eillalegin (Hot u=Ha...... Hy) 2l Sl €

e oalosic J8Y) e dagy o) gl Sae el Gl (Hy): Jadl Gl €
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bl Al 25 liall Gl Glabh psane 5 Sl Clas Asen dal 0

'(1_3) Jsaalls 358 RS claal) Gllae Jagatl 4 Jaie Zuﬁ).im

bl Claaline ks 1(1-3) Jas

Sl ELLSEY of Eaaliall
Samples (Observations- yij )

ralis £gara
(yi.) 4l

Cilial) Eillat gt
i.)

Sample 1 yi1 y12 é .. Yir

V1.

Y1.0

Sample 2 ya1 y22 é .. Yor

y2.l

Y2.0

e .. gt e . chs

Sample t yil Yo é .. yir

Vel

Veo

ZASH claalial) axe
N=ri+r2+eé I

alad) £ ganal)
y..0

Alad) datu gial)
:)_]oo

(1) ) (Anllaall) il 3 (j) o8 sanliall ed (idd 2 (yy)
(i) o8 Al pualic fyane (i (y)
(i) o8 Al jualie Blusia (i :(F)
(Alad) 2380 £ sandll) ciliiall JS jualic & gene (Bidiz(y.)

Lcalal) dae :(1)

Mo (1) 5 e ls¥) Al (ChhS) @laie 3 (1) & ol o(i) Al jualic dae i

(1) Ll Slajie dae (1) 5 ¢ LBl Al il i

Cliial) &S Laxies o(N= T+ . 1) gsbonyy liiall jualial ISH Saall (i) 1 (N)

(NSIXE) oS analls dysluiia

oy Ol (e g )l DG B Jpanll deki)

(7)) Al Bl e el claaliie Gl < (5 — Y
Al S 2 lall Ll e Ade S lanliie Calpail (yij — ¥i.)

((3) fad) Glaal) ol e liiall pluall Bl gY) Gl 2 (0 — Ha)
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st 2lall Bligiall e cliiall cilanlia Gilad) G Jaadl Al lihasy) dasdle Akada
oo Ao S cilaalie Gyl 4] llias 2lad) sl Jassgl) e cliall Dbl Jalus ) Cal
ol U Tl Lo sl Sy Al S sl Tl

(vij = 7o) = (vij = V1) + Gie = 7.0) 0
PAIEN 4D e Joas g gend) 5L8) Jlaaly shslud) 2ok agisg

(i = 3_’--)2 > ii()’u‘ = }7i-)2 b zt: 1;(Jie — )2 0

t
i=1j=1 i=1j=1 i=1

<

 JE padl) e $3lel Blsbaall 8 5aylsl) DA Lyl e ke IS L Gum

L) e al) clalidl clihal Gl g B X Xy (i —37..)2 =
ganar anns Apaill odgd (lleal) Langll (e Apalll Claalie GRS Gy a5 ¢ 2l
.(SSTO) eVl dic %) (Sum Squares of Total ) zS) culadyal
) i e o ital) i) e sene (B X0 YT (v — 7)€@
SUM ) (sansds Afiall &l Llugia Jom A S Gana Claaliall A5 Gully 585 ¢Ade JL
Gp <l (id say (SSE) Jbaia¥l aie 3wy (of Squares Within Groups
Zoawntl Uaal) e Siad ol ol Alalas lggle il g sasgl) diial) Cilaa i
L) g il cllalige clibadl Glabh gsane Jid : B TG — 7)€
Sum of Squares Between ) cile seadll G clahaiy) Cilaiyh & gena Jidd g (Alal)
(SSB) _Llaia¥l wie a3 (Groups
£ 5ana (g5l (SSTO) el aalinal L) lihaty) el §gana G Gualyy Suadl) (s
Uad) Y i ) lial) Jals Gl gaeae 4d) llias (SSB) wilial) G clabAl
t ol G (SSE) sl

S il faara = Glial) Gy Cladyal) foana  + cliiall JaN) laijall foara

Sum Squares of Total = Sum Squares Between Groups + Sum Squares of Error
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SSTO = SSB SSE
ii(yij - )7..)2 = zt: (Ve —V.)?  + zt:zr:(yij - )71-.)2EI
i=1j=1 i=1 i=1 j=1

il W D plas e uae 9 (SS) clibad) cilah paene Gl (e

((273) Jsaall (e 58 LS (SUMMALIONS) gaalaall plasinly i (Means) ol sial

(BN Clalh g yane il (35 :(2-3) s

eTrF phe

S.0.V

TS S AL

(Summations) gelaall alaaiul,

(Means) <Uals siall aladiuly

HiKurtrik ey)

t
7
e zz(yl.) Lo
i=1 i

t
SSB = z (i — 7.2)?
i=1

(Between Groups) T
SIKurtriF 937 S 1(yi)? AN 2
= 555:22 2 a1Vl 555:22 A

Within Groups - j:1yl] r; — j:1(3’u i)
(Error) SSE=SSTO - SSB SSE=SSTO- SSB
Wurtrif £ i t 7 ]
o SSTO =3 N yh—CF  |ss10=2"% (v, ~7..)

i=1 j=1 i=1j=1
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daph e Uggn €0 aaladd) aladinly gelad) Gl Glas & (2-3) deaall (e Gy
S W Dl QS 13 b syl AR S b Ll Mo D Cipu SN (UL
AL el bl pladiial Sie sgally S G 54

:(ANOVA Table) ¢ALEl dslad Jgaa &lizee —2-7-3

bl e (s5iny 38 5 (3-3) Jsaall ziase (ANOVA ) gl il dilas Jsas &)
G

Jih 55 ((S.0.V)2 hlaial & ey :(Source s of Variance- SOV) ¢aldll jalas —1

LS QD & AN abian 5 LD Gl e gsing @3 GILED st Jsan e J3Y) 35l

s g dalyy (d.f) 2 &l Glasal Seysi(Degrees of Freedom-df ) &oadl &ilajs -2
ED plas e saae IS (L -pill Do ) (g5l il ail) Ly pe dad S 45)lie L0l il
(N-1) 5 culiall G GHED (t — 1) 1l W& AN pliad lids 40K 430l Eilays pudit

O Jalat Jsaa e SN Sgaal) 8 A Cila s A pagis ciliiall Jaks CALED

Gilalys §sane Jixy A5 ((SUm Squares of deviation-SS) cld)ady) cilais Esana —3

A alas e jeas JSU Cildasy)

Ll 1(Mean Squares of Deviations-MS) culdjady) cilas ya g &lLay -4
Tl Gl o GIEN jalas e jiae JSI A cladye ¢ sana Ry cladyall Liugis

(S 2pall BB3smgal) ) Haaal) SN Aa

MSB

G O Ay Sund Al P |

gl F (andg) Fe plaal) dlas) Gl =5

il a1 L e cilgal

(ANOVA) &) Jias Jsoa 1(3-3) Ussa

SN Jalaaa Clbaly) claisa faana | Ajall Eilags | (CAGE) cilaisal) biugia | (Aswaall) F
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Source of Variancelll Sum of squares (SS) df Mean squares (MS) | Calculated
(S.0.v)
HiKurtrif ey) csp
SSB tT1l MSB = —
(Between Groups) t-1
HiKHrtrif 93
Within Groups - _ SSE Fo=—
P SSE NTt MSE = ™ ¢ = YSE
(Error)
Wurtrif SSTO = SSB+ SSE
NT1
Total

P ALY Jalat Jgaa alati &ighad —3-7-3

Al ¢ gladl) & u_,\_,_,j\ Jas Syt puki Elilee Jall

Ks sl s3Iy :(Correction Factor - CF) sl Jaleas Sl 2(1) §5hal) -1
2 -
CF =25 e e lpda il o
@A)y (Sum Square of Total - SSTO) &Kl Cilaliyall g gene Cilua 3(2) $sladll =2
Alall LLgdl e Apedll G clagdl IS clihadl cldal KU g sl g5l

t

SSTO = z

=17
Gl 5l e sanal) G lihai¥) Gladsh g sana Gl 1(3) Bshaall -3

( Sum Squares Between Groups -SSB)

t
32
SSB=Z(y“) _CF 0
i=1 i

r
y{~ CF
=1

T;
Slesanall Gp Slha) lxiys gaene ) (SSTO) AN goanall L 1(4) §5hall -4
SSTO = SSB + SSE
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Uasll cilad e g sana 3 Gleseaall Jaly Glahady) Gleijh gsene Glua 3(5) 3shall -5
SSE=SSTO-SSB 4l 4 (Sum Square of Error-SSE) ¢yl
(Clall Cllal gt Gp) Sile sanall G L) Sl 1(6) 85lasl) -6

(Mean Square Between Groups -MSB)

MSB =38
t—1

(( MSE ) (sl Jals ) Gile sanall Jals aldll Gl 1(7) 5kl =7
(Mean Square of Error-MSE)

MSE =
N-t

O e Gile ganall fp D dand 56 (g (Fe) Jlidy) dilan) Glua £(8) B5laall -8
b= e el (a1

Al (Fc) S nalS 1348 Algaal (Fy) Sl dpmnall (Fe) Saf 43)lia 3(9) S5kl -9
Jis Afad) A5al) s yys Lginall gine die (Fo < Fr) Lloaall (FY) ded o il
Gmn GSalls UL (gl {paal) Gl

TCALEN st LAA) (gadal Jale —4-7-3
40Y) slaall Tady 25 LAY (st sl Gl ()
Alasy) (mg il delua (1
(AVOVA TABLE) Uil Jilat Jsan 3 cilluall fhasi (2
((Fe) s Lilaa) 4as Sl (3
coabilly ol filaie Jaaty Llgaall (F) 4ed zhadiad (4
Al Sy dsad) (5
:Agilany) (gl delua -1
Agsliie Glasina) Blalgis (Ho: Pi=Ha. ... =jy) tieanll Sl @
(staia 6 Qlausia B e Sagy 5l ) dyglaia e Sillalegiall (Ha): dndl il €
(AVOVA TABLE) it Jalad Jgaa (& cilylual) aass —2
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Jsaall Zlase 38 S (AVOVA TABLE) Gl Jidas Jsaa 8 clbilual) aplan 25

-(4-3)
.(ANOVA Table) ol Juas Jsaa :(4-3) Jsas
Gkl abaa .
' Gliady) Glad s Eoana [Ajal) Eilaga| (aldl) clapall kiugia | (Aagmaal) F (Asaa)) F
Source of Variance
Sum of squares (SS) df Mean squares (MS) | Calculated Tabulated
(S.0.v)
HiKurtrik ey)
] B
SSB tTl |MSB = LLl
(Between Groups) t—1
HrKHrtrif 33
. r SISl MSB | _
Within Groups SSE NTt S P — i FC:M—SE Fp=F({t—-1N-1t)
(Error)
VHrtrif SSTO =SSB + SSE
NT1
Total
{(5-3) Jsall s (SSB, SSE, SSTO) 4 & uslial) s &k
A liay) Slabys gaelase Gl @bk :(5-3) Jsaa
et pprhs YFTFOJwut ApMiOB UHrts wrdgik Artpp YFTFOJwbf BRHIB
S.0.V S.S d.f S.M
¢ 2
YiKurtriF ey) SSB = Z i)® -
T SSB
= L t-1 MSB = ——
(Between Groups) t—1
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YrKHrTriF 9oF t r
Fartrs i . Bh0)
L SSE = Yij —— SSE
Within Groups i £ T; N-t MSE = 2°=
=1 j=1 N —t
(Error) SSE=SSTO- SSB
Wt L
SSTO =" y3 — CF N-1
Total i=1 j=1

nall Ayl Sl Jla b (N=01) &) S

. (y")z . FA T
CF =N sl c-,m-aﬂ\ Jalza

:(Fc) plaay) ilas) Gl -3

F = Z_ii AN ADUa Gpo (L smmall Fo) SLaaY) Lilan) dad Sl

(F) dad o Jsmnlly (omilly Joll ilaie st 25 1billy J o) gilaia dyass—4
() Tisine ssimars plaall (N-1) 5 Jaall (t-1) A0 Gilass (F) gis Joan G Ailsanl
SHRY) £ (S N Jdas Hlas) b oFy = Fp(t — 1, N — t) e )it g
Flase s L& cal) Cajlall e JalSIl a il Rilaie G o Ll e Caplall (e
(2-8) gz

0 Fa (t-1. N—t)

LN il LY (il Jpdl) zilaial falall (A :(2-3) JSa
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(F)) Gl oo 08 GHEN Jilad (e Augaenal) (Fe) Aad cul€ 13 : Ll &3 A3jtaal) -5
LA (g5l Zpasal) Gl (s Al A5l a2y Hginal s5inne Sie Kilpaal
fmn Sl
cliall agaa gsbed Alla B Galal) AN s Al Allay -8-3

ans eha) e Cliall asaa (gl pae Ala b BL Gl Gl gL 25 Al b3
§sana (sSay o(1) Oe Yy (1) sboas Gslocie lfiall 2gan G Gt Eua Alapall DL
al) aas Jasid 25 S ((N= 1+ b 1) e Y (NSEXT) sl 230 cliiall Sualie
o €l A) lally eV slad) 3 i) Ada)l aas b 3N (1) dedlly (1) <ol

(673) Jsaall dalase

LR et Hp308 UHrts

SIS

e1pydF ppihs ] ’
Hr3y/iF aHtc pmslhiylfc Hp3y/iF antc pwflh aCKufrc
S.0.V

T

t
)2
SSB=Z(y") —CF
= i

SSB =

§=1(Yi-)2 —CF
T

HiKurtrik ey)

t
t
(Between Groups) SSp = TZ()_’i- Az 2 SSB = Z i (Ve = Fou)?
i=1
i=1

(RN araaiy Julat ad Cleall iall ClE EDE G glon (auiea LD A gy :(2-3) Jua
clie DB Hlaaly a6 A (oDl Juast e 46 e i Ay 3ad) Sy 53

{(7-3) Jsaadls Leisas aeilays emy alis (48 S (e i (DU G Lilsie
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ADEN sl OOl Eday (7-3) Jsas

Eilalil] Oidat) &yl Al aaal]
Sample 1| 58 | 72 | 84 | 86 60 44 50 7
Sample 2| 75 | 80 | 55 | 64 | 46 | ... 50
Sample 3| 88 96 78 74 80 70 6

de ddline o Dl EDEN il b Ol clayy Eillaligin G 1Y Led oa) gl

-((X = 005) Lsina (g5lua

:zjai\

Aailany) (ag il delua -1
sl EDBN il sy Eillalegia (Ho: Pa=po=Hs) tieaall Sajil) €

) e Sag o) pplaiie S BN il o Elligia (Hy): dad Gyl ©

+(8-3) Jsaally culilall Audaws 25

. f\f"l\ q_’m}\ kf—" Sl g;gl_'\l:]_.d\ g;;da_ﬁ :(8—3) BPLEN

o &lal) (Vij) &aalia) cZall Asalaa itk bt gt
EDlalaal (y;.)0 (¥:.)0
Y1 58 | 72 | 84 | 86 60 44 50 Y1.=454 Y1.=64.85
Y2 75 | 80 | 55 64 | 46 | ciie | eeeren ¥2.=320 V.=64
Y3 88 | 96 | 78 | 74 | 80 70 Y3.=486 y3.=81
A claalial) b (A §ganal) Aladl Jatugial)
N=Yri=r+r+r;=18 (y.. = 1260) (¥.. =70)
N =18 t=3 &
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(Y Al jealic £ sana (1)
A A0 alic fsenai(yy.)

G Al jealic ¢ sanai(Y3.)

:(Correction Factor-CF) sl Jalas Slua -1

_ (.)?_(1260)?
8 fae==""15

CF = 88200

:(Sum Square of Total - SSTO) 4K il i) & sane Caluan —2

i=1j=1
=3918 [
Gle sanall G Dlihat¥) Cleiya ¢ sane Qs =3

:(Sum Square Between Groups -SSB)

— 88200 = 1091.143[

t
)% 454)? 320)% (486)?
SSB:Z(%) . )+( )_I_( )
— T 7 5 6
i=

(Sum Square of Error-SSE) il ladll cildail ciladys £ gane ilua —4
SSE = SSTO — SSB = 3918 —1091.143 = 2826.86

{(MSE) cile sandll Jalas (MSB) cilesanall (p (AN Sla =5

MSB = fff F o MEAT o
MSE — SSE — 2826.86 = 18848
N-t 15

:( AVOVA TABLE) Gl Jalai Jgia 3 cililual) plass —2

(9-3) Jsasd b U s Jpan (0sS5 45 B0 ol s 3

() il Ll (ANOVA Table) Gilll Jias Jss :(9-3) Jss
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D Salas B sy e o & LA el ) da e
Source of Variancell
f M
Sum of squares Df ean squares Calculated Tabulated
(S.0.V) (SS) i)
HKurtrif ey) MSB = 545.57
SSB =1091.14 La=1="2
(Between Groups)
SKnrtriF 3% F="2_789
. N7tz 181 |MSE = 18848 M3E
Within Groups SSE = 2826.86 31t Foos(2,15) = 3.68
(Error)
Wurtrif
SSTO =3918 NT1=17
Total

_ MSB _ 545.57
€ MSE 18848

;LAY Ailas) dad Gl -3

= 2.89

(ADad) Fpo dysunall F Lo Jid) Lilany) e Al o2a 3

tgadilly J gl gAllaia Lt -4
st Ll gaall (F) &1 Asd laall (N-t=18-2=17) 5 cJawal (1-1=3-1=2) {a Cilayaug
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Treatments t—1
y o 2 (. of Fuoava, @
Ao atl) £ UadY) SSE
'PJ g SSE t(r-1) MSE = MSTr
(Experimental Error) t(r—1) Fo = S
g3aaall SSTO=SSTr+SSE| . o
Total
& e

Al J8 8 <y Kall of claali) dae oy

Agpdll & Colalad) 2o it

M iy e il daally Bare o Losuiia ol ¢ gene 2iyh (gsbs randill Jalao a3 :CF

2 . a ]
CF =2 ] 4 (1) atas 391 38l 3 3 (1) cdalaal

tr
H(Fe) JLaay) ilas) Qlua—3

Gy Bl B Joan (e (Rasmnall F) L) dlias) dad Sadaiuls Glua 25
o MSTIF
© MSE’

Fr Ao o Jpaall gaiflly Jodl) fikie Sond 45 1ol Joddl Gfikia Syaat4

@ (0) Laginn gsias plall t(r-1) 5 Janall (t-1) 35 sy F tUs dss Oe (Rdsaadl)

Fe G ADall Gy

Caplall G LAY g s G Qs L) s L F = F(t— Ltr — £) Aed ZhA

(3-5) JLl L& pal) iR o JalSl s (il Haaia & sl o)
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1(2)

) T

0 Fo (t- _ t(r-1))

.(CRD) aenaiy Flaa¥ (mdilly Jodl) fithaid bl Jad) :(3-5) Jsa

Rad oa OB SLESY) Belian) (e Busnall (Fo) daf culS 13 : a0 Saky A5aa -5
ol foanall Gl O Aaall Aall Clayy Lsinall (s e Alsaal) (Fy)
oo 381 LRV seliaa) G Aipndl (Fe) dad il 1) G ccladladl cillalgia
ladladl SR (o Gosine B Alia o Gasall Gl Gy Llsaadl (Fy) 2ed
cOmsbuiie e Ual g Y e dag
:(1—5) Jtia
el o) o sl (e cilical (5) ik Al (CRD) paensiy i a3 cga
(Bnd 33ng) A S 21 G 385 Ll od (23S 4) cinm 09 Sl fosid S
-(4-5) Jsaall e 25
G gllaal)
Pt Sl Cilial ket (po ) il S SR (e Hsine (398 Sy Jo ]
Ayt sang O Ayt ¢ UadYl Yoom ol -2
:Z}aﬁ\
Gasll ChEAl Clpla S cclalladl Sl G ol Gsime Jlia) dal e 13
Alasy)
IS o Bupatisany IS (8 el el cllaligin e clile A il oo pdas 25
:L..?N\
-(CRD) paonsiy Ll (o Cilinal dused Gubsi (g Al eadll &3S 2(4-5) s
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.. - HuisirlF Myspts | HbisirF 5hHs
Pr3tbuf 1j) YFCks I riF ~ _ N
it (yig) Sk (¥i.) (¥i.)
Y11 Y12 _
ty 16 20 2123 i’fg v =16 V,.=42
Y1 Y22 Y3 Y24 _
t 51 48 47 42 y2. = 188 V3.=47
Ya1 Y32 Y33 Y3a B
i3 36 42 44 46 y3. = 168 V3.=42
Yau Y2 Y3 \m }
ts 42 42 45 43 Vae = 172 Vae = 43
Y51 Y52 Ys3 Y4 B
ts 35 36 37 36 Ys. = 144 Ys. = 36
GiF SHiCKs I TF CK ObiF MHrtrE | a8l SPHar
N=Zri=20 y.. = 840 Voo = 42

:Bilany) g il delua -1
¥) sliia Fsadll slaldl calical Eillatigia (Hot i=Ho= Ps=Ha=Hs) :{pasad) )il ©
(ALl il Ul ia (a Lgina (338 Sasy
O e dag o) dpslute St dadl) slaldl cilical Eillaligia (Hy): dd) Jaapdd) ©
(msludia e Ollalisie
:( AVOVA TABLE) ¢ililll Julas Jgan b cililual) Alati 2
:(Correction Factor-CF) mausdill Jolas Gl —1

cF = @ = Gy _ 8407 _ 554,
tr tr 5X4

:(Sum Square of Total - SSTO) LKl cilaiyall & sens Lilua =2

i=1 j=1

= 35658 — 35280 = 3780
:(Sum Square of Treatments-SSTr) <Blalaall Gila o £ s Glua =3
f100) L, (168) +(188)" 4.+ (144
T 4
= 35528 — 35280 = 248D
:(Sum Square of Error -SSE) Zoualll Uadll ¢l i ¢ sane Solin =4
SSE = SSTO — SSTr = 378 — 248 = 130 ’

— 35280

SSTr =
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b Cine 33 I jalas (e yaas (<1 (Degree of Freedom-df) &l cilas Sls =5
.(6_5) g;m‘ L,LJA" djh

.(CRD) asenay dusedll sl Ciliay (ANOVA Table) il Jibas Jpaa 1(6-5) dses

o ] AT gnh A8 MHrte | widgilk Aitpb | (eTplf) HpB0r(F 5hHas (Raguaal) F (dsaal)) F
e Va)rlancen Sum of Sgeefes (55) g Mean squares (MS) | calculated | Tabulated
(S.O.V
Siladleal) £
o SSTr=248 t-1=4 248 o
Treatments MSTr = i =62 =
? ¢~ MSE
Loy 23l 2UasY) B
e SSE=130 t(r-1)=15 | MSE = — = 8.67 |= 22 _ 715[7005(.19=3.06
(Experimental Error) 15 8.67
£ saxal) SSTO = SSTr+ SSE=378 w139
Total

0o (Fassnall F ) Lyl dglas) Glaa 25 0 LEAY) 4uilaa) dad Glua -3
:4daleall

MSTr 62
= =——=7.150

Fg= MSE  8.67
tgadlly Joalll L Abhia Maat—4
F s doaan 0o Alsaall () 4 (o Jaanlly (il Jsdll ftilate Spas 2

dad zhaiu) gl (0=0.05) Lgine (gsiveass t(r-1) plially Taval (£-1)3a Silay

A(3-5) JSaL A muagi (Saig Fy = Fy(E— 1 tr — t) = Fyo5(4,15) = 3.06

1(z)

b T
a=0.05

J sl dikia
(1-0)=0.95

FIO_OS (4. 15}=3 00

(1-5) Jeall iy Joul 2 alaial L) Jad :(3-5) <&
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g oo ST JEAY) selian) (o Apunal) (Fe=7.15) Gad O Ly :LaN 33 43l -5
Obsia e olalugin O e dag s fanal) (rasdll by SLa Gl 4 gas)l (Fi=3.06)
At sy I Laadl) o UadYL Jpan :Ll

€j = Yij — Vio A0 sladd) 385 cUadY) Gl 1

(7-5) Jsaally ¢ adl) (i

(CRD) aserais dsedll SLll CalialY dyyadll classll L3l ¢ UadVL Joaa 2(7-5) Jsas

o . HbleﬂrHJF_VIyBFTB Hbisf/irF 5hHIB
Pr3tbuf 1]) YFCkF I riF X =
TR (viy) ks (vi.) (Vi)
Y11 Y12 i3 Yy
t 46 40 42 40 y1. =16 V1.=42
4 -2 0 -2
Y1 Y22 Y23 Y24
ty 51 48 47 42 y,. = 188 V0e=47
4 1 0 -3
Ya1 Y32 Y33 Y34
t3 36 42 44 46 5. = 168 V3.=42
-6 0 2 4
Y41 Y42 Y43 Y44
ty 42 42 45 43 Voo = 172 Vo = 43
-1 -1 2 0
Y51 Y52 Ys3 Ys4
ts 35 36 37 36 Ve, = 144 Vs. = 36
-1 0 1 0
ORI SAFCKr I TF CK CHIFMHFETF | afllF EPHorkk
N=Zrl-=20 V.. = 840 Voo = 42

2

A pat sang JK0 B pafll ¢ Ut cliad) ey fsane = SSE
SSE = Xt ST (i — ¥i)? = (16 + 4+ 0+ 4) + (16 + 1 + 0 + 25) +--~
+(14+0+1+0) =130
Bl Gl (30 o pal) Uil ol pgane G 5

SbIBfIrF SArpRObly pMFIh aCK e CT 3sfbilF G5FH I F Byr Tasif aFCPRF —5-5
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Completely Randomized Design with Unequal Replications

230y Alpal) 20 apacdll 2ha) (Sed) ye e sl culall (e G5 YA Gy b
) el Glaasl) Dagana A Ay b Qi) dgmy 5 (Dlalaall mpead GBS (e sluiia
o 4Rk LISl Qlpdall 20 fsedill Sliayy Apalll 255 PA Lyadll Slasgll (e Gl
cDlabaad) IS g5l a2e Alla
:(Layout of the Experiment) 43 Jubds —1-5-5

sl p2e Als & (CRD) Jal&ll 205l sl aladinly ladll il JUieS
(A, B, C, D) 53l Leilen Sy (t=4) clalla pof Sagy 4l e cilales 0SS0
(1-24) (e Ay 3n5 (24) Waxe Al Lyyalll classll e Liadas 3
Aadlaall (Taapas Glang 5) 5 ¢(A) LY dallaall (s Glasy 7) Sanads Gglhal HIS 13
(D) b Aadlaall (Luyad lang 4) 5 ¢(C) ZEN dallaall (Lapas lang 8) 5 ¢(B) Al
L Al Jalads (<8 20 Gilodie JO8 Ly pa® andll e clalled) s 25 of Loy

(4-5) J<a

1C 2A 3B 4A 5A 6A

7B 8C 9C 10D 11C 12B

13 B 14D 15A 16 B 174C 18D

19C 20 A 21C 22D 23C 24 A

{(CRD) pranaiy clalaall S5 (55b pae s cBlalan af o Appas Tuakads 1(4-5) s
il Adas —2-5-5

Clalidl G r =Y 7 S il G e oleiVly lading 4pafl) ageai e

Clun i e <DL any 35m5 e cBlalaal) Sl (golas Alla 8 Lenss A yLally ALY
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Aa AW (dfE=X7r—t) 4000 dileall Giy lbua 20 Zapadll Wadll 5a cilay

(t(r-1)) Camad culS el 38l (golass

alatinly W) QAN jalias (e jaas JSI(SS) clihaiV) cilaiis gsene Cilua (Say SIS

(8-5) Jsaall (e 38 & (Summations) pelaall alasinly B (Means)Ual gl

DL (g5l pae Al 3 (CRD) paanal Clilady) Gleiys gsane Gl 3k (8-5) Jsaa

) G A g gans

SS
Gl Hbas ; :
SOV (Means) <t siall plasiuly (Summations) gelaall alasinl;
t - ()’
Treatments Cdlaleal) SSTr = Z 7;(Fie — Vo0 )? SSTr = Yie)” _ CF
=i =
T tRr t
. = N (:.)?
Experimental Error i=1, jan i=1 j=1 i=1 '
SSE=SSTO- SSTr SSE=SSTO - SSTr
t r t r
WHrtrif _ =) 7 2
| s10=Y (,-5.) s570=3. 3l ="
s i=1 j=1

(9-5) ) Jsaall ol Jalas Joan Al 25 clahas¥) Glads ¢ gana ilua dayg
L Oaleall S5 g5l pae Alls 3 (CRD) aseal (ANOVA Table) Gt dibss Jsas 3(9-5) Jses

et 2= _ HfTROjnef AF0B MHrte | 4md§iF Sftpb | - (eTRelf) HpBOriF ShHss (dagmaall) F (i) F
Source of Variancell | g of squares (SS) df Mean squares (MS) Calculated Tabulated
(S.0.V)
lallaall = (y:.)? SST
" ‘ b, r
o SSTr = Z L0 N W t-1 MSTr =
Treatments P T t—1 -
7 U(t71, dfE
RG] SSE MST n
SSE=SSTO-SSTr | Mr;—t | MSE= n _ o
(Experimental Error) 25~ ¢~ MSE
J&g-u.d\
i ssm:ZZYg—CF xri—1
Total
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:(2-5) Jua

e ganal (sl 3330 o (t, to, ta, T, ts) el GO (e pll Ruad pni) Aan
5 prancll plasiuly 25 41 gl (Ruilaia Tyt Hang) yenlly sl ADLL Rdlaia Jyne
ts) 5 (Jsmed o cilaty) 5 (dsmed o clility) ol Ayl 28 & Som Hilp2al
Bl s o 255 (e 3 o cillats) 5 (Jsned o citlaty) 5 o(Usme3 o il
(10-5) Jsanlly leaphatig ()il

-(CRD) ey diile 33le Guad (3uli e a3l Jonal) sl :(10-5) Jsan

Ml Sp3yme (yij) SFCkF Ik Suipfirff Mysrts | SFpRobiglk pCK
Prtbuf i) (ri)
t 2 4 3sf k... Y. =9 3
t 7 7 6 4 Yy = 24 4
t3 2 3 a4 [.%. Y3. =9 3
U 10 Jili 9 12 Ve = 42 4
ts 7 5 6 | ... Vs, = 18 3
CbiF HRCKF T riF pCK b YHrFriF
N=Zri=r1+r2+r3+r4+r5=17 Ye. =102 Zri=17
: G gl
Ssme T et GOl Gy Ll JES Gl GAEI (a5 Jp plis -1
-(0=0.05)
::jal\

Aailany) (ag il Aelua -1

S V) Dslatia Guadd) 3D Sllalisin (Ho! Phi=Ho= Hs=l=ls) :iatall Gasdll ©
(D)) Clalgia (p Kgina (398

e bl 8 e Sag o) Gsluie e BB Sl (Hy): dosdl Gl €
(Cnaslasie

:( AVOVA TABLE) Colilll Jalad Jgaa b cillual) a5 -2
BN clgladl) (B a5 Ayadl) cililal filaa) a3

:(Correction Factor-CF) gasaall Jales Glua —1
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SSTO = 3% y% — CF = ((2)* + (4)* + (3)?

t 2
SSTr = z G.)
i=1 f

2 2
CF = V..) _ (102) — 612

xrTi

17

:(Sum Square of Total - SSTO) 4N bl yall & pane Sl =2

612 = 152
:(Sum Square of treatments-SSTr) <Mlalaall chlad g s Slua =3

...... (6)2) — 612 = 764 —

— CF
T

3

4

3+4

2 2 2 2 2
_0)r @4 +(9) (42) _I_(18)

3

— 612 =135

:(Sum Square of Error -SSE)  Zouyslll Uaall il i & sane Solua =4

SSE = SSTO — SSTr =152 - 135 =17

3 WS G jalas ge Jaae IS (Degree of Freedom-df) dpall cilays Slua =5

(1175) (5 A s dpon 3 i

L aleall S g5k pae Als 3 (CRD) psesy (ANOVA Table) il didas Jgas :(11-5) sea

.‘Lzu\ 2 L\AA - s
S I SHFTROJieF im0 Mhrte | wrdjiF Siptpb | (erpel) SIfOrF Shrss (Aapuaall) F (st F
Source of Variance Sum of squares (SS) df Mean squares (MS) Calculated Tabulated
(S.0\V)0
clallal) ¢ 135
B ¢ SSTr=135 t-1=4 MSTr = —=
Treatments 4
= 33.75
EE——— 33.75
45230 £UaY) =—
o SSE=17 En—t= | yp o | O 1A2 | Fowes
(Experimental " 7l L ~ 12 =23.77
Error) .
gl SSTO =152 Zn—1=
Total 14155 16

Go (Asuadl Fogl) Z8lasy) dad Olua 20 1 LEAY) dblas) 4ed Glua -3

— MSTr
¢~ MSE
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= 23.77

PANPIN|

:aiilly gl £faia dyant—4
F &8 dsra o Alpaall (Fy) Al Ao Jyaall iy Joadl) 2 tdlaie Aiasi P

1 (0=0.05) Ligina (s5immas 5 F1y — =17 =5 = 12 plially Tl (t-1=4) 3358 oy,

- - 2

Aad z))An

(5-5) JSal @l zumg (Sais Fy = Foos(4,12) = 3.26




f(z)

-

byl dikia
a=0.05

dJ" H 43 H
(1-a)=0.95

0 Foos (4. 12)=3.26

(2-5) Jedll (zmilly Jol zalaial L) JAd :(5-5) <&
Tad o 581 LYY 3elian) G Lysunall (Fc=23.77) Gad & Ly o LAY Sa%) A5jtaal -5

Gl gl I e dag (of Geaall Gl by SN G Zsaal) (Fi=3.03)
(Olslutie e duedll
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z | 'z
cRriesl EoCs

AOFF . FOTn O yeOrik Yippgabt

(Multiple Comparisons UpClartF ApxpryriF )
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bl i)

Aol £l dny Aol ELIRY)

(Multiple Comparisons 3aiaiall élijaal) )

-~

:4adis —1-6

G ) CDlaladl (p Tgine ISR dsag (p 13 (F) sl ehaly GALEN Jalas Say
o3 dagi SlUalesidl) (5 G Slia ALY Gans 355 O Gl (e 4318 ccDlalaall il i
MGREYEERY
AV Dl cillalugie s BN Aleladl) Laligia o Gty (V1 Alelaal) Jaligia Ja
ehal Sy dajidl ChlaaVl e Shlaa) s dag A0 ol die o LlaY) dal Gas
(Tests Suggested after Experimentation) 4,23
(B abatal) Elijlaal) ) Al gla) dny dajiiall ELEY) —2-6
s «(Test of Significant) cilalleall Gy Lisiaadll Gy ill dijre lial Lafd Jad
N iy cilallaall bt ( QEUAY) Lsine A Lpadll eha) 2 Gl A &Elaay)
Y o Bigien (5908 Letn Aertind) Slalledl Jb Bpeas (F) Jlidly AN il lad) ¢l
t Y g WL Sllh A
G Lsine 338 dag ¥ AT T paad) (mdl) oy GHLEN (lai sl dags EalS 1y -]
shali oasi eh¥) Ganmy 41 Lo hail &y Qa3 gty Ugh coladlaall colal it
D) Agine axe ) Agine o DR (i Glalled) G Lginall (3 i) A jra Ll
-(F)
Sa G ol doad) Gmpl) Oy aaall il Gy AN st lia) A Sl 1) W -2
Lsimall (5l dyme Cargl) (1588 (F) i) Guun lalladl) Sllisi G disins (398
Mays cOlalaall Lpluall cillals gl 43jlaay Bale Sl 25y g als Aalae (5T G Basasa

Al S e ) £ ANl o3 by (3l 13n OIS AT, flin Lt 5 o
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Ghall (e I dlay L8WEN @byl S (Multiple Comparisons) sl
Gk el Ga s el ehal S ond Gl Sl eds Jie el dilas!
t(od Clabaall 3ol il laal)
:(Least Significant Difference — LSD) (ssiea (3,8 J&f Jlia) =
.(Duncan's Multiple Range Test)asaall saatie (Kiy jloal =
(Tukey's Test) S Hlas) =
(Scheffe's Test) s Slaal =
:(Least Significant Difference T LSD) (ssia (34 bl 4ay,h —3-6
S Damd) sl Gilplaal shay diph Joadl Y Llaain) <Y (LSD) diyla Siia
S U Jseasll 8 B D Lgha) Asend Ay, (Comparisons Pairwise) sl
Ol gyine o gia 4)ad () HUES) e Gy S Al (o g dAagalall
:(LSD) JWia) ks Cifghad ~1-3-6
S 1Y F, = o LAY Lilas] Cluas (ANOVA Table) ) Jias Jsaa el Ses
13 Gl 3al e Mo Cagn (Apglaie cOllaall cillaligin Gl panll [ Jpf) Lisiee S2(Fo)
cllaligin G (s Cagud (dsliie pe Lol ol adall (mp b)) Tigiea (Fo) CulS
L eladll
reBlalaal) (81 €l s gslad pxe Ala b €
Oitlelaal) LIS Cann (LSD) G Galias Capud cDlelaal) I8 S (golass e Al b
Glhlige e zs) K (LSD) (sine (3 O3 G Silon 20 Cum clagilalgia &3lia 3yl
; 4V Asleadly C el

1 1 ;

Tj

Gl ) (el Wasll (i S@i-v) = JMSE (ri + 71,) WG dua
(¥ 7)) ol Gl o il ((pend
ia lany 5 (4/2) Lissnal) (ssinnal s (1) aistd Llpaad dadl i e ape) s
(dfe) feappadl Uadl
{(LSD) aladialy cilijliall (guabai &ifghad
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Laelai (7,75, .. 7)) cleladd) collalegin Casi &y
(UL G s OKU (LSDyj) Gsine 38 O Sass o
|V; — V| coalesin 08 Gy 3l Qallaal) Bl Cavns 25 4
e ALG (LSD;j) deiil ga [V — | Coilasia G (3oall dillae el (K ()l o
(Vi 1) Osllosial G Gsine (38 25ms p2e Jn 120 |V — V| < LSDy; OIS 1) %
V) Ofleladl (i G sine (38 25as a1 |V; — 1| > LSD;; & 1) Wl <
o) ) Js Byglacia cOebaall cillailigin Bl panll il Gy i3 JEIL (V
Obsbie e ol B8 e dag 4
relaleall J81 LS s bt Ula b €
Ddaaly dad dlia S (1 =1 =7 = 7) lalaall I8 LS 3o (gl Alla 3
Y Aalaally Canenty D alaall cillalesie Gy 9 all (K L ()l Laié (LSD)

2MSE
r

LSD=t(a ) if n=r.=n=r

E’ dfe

cDlalaall cllaegie G clyliall ¢ hay A8 clglaal) i § U A5 2
:(1-6) Jta
By Jeaall 52 Zjgll a3l Jhea b 3Dl G ;\}ﬁ fased il Al Tyn Eoal
(176) Jsaadl b Lewilasis Jsmad) (il ol 55 (ChLS) Jome Guad Alalae K Eilas
(CRD) arasiy (3he dusedl sl G35l 1(1-6) Jsan
1 ERLSY gl Edaalial) J
Alalaall . n 5 claleal) asalaa Dbzl Jai gia
(Vi) Al Bl Jana i i
(i.) (¥:.)0
treat. n | r g [ [ s |
ty 6 10 7 3 10 9 = 36 ¥1.57.2
t 9 8 11 11 10 V5. = 49 7,.=9.8
ta 7 5 5 9 4 y3. = 30 y3.=6
t4 5 3 4 6 6 y4_. =24 :)_/4. = 4‘8
ts 8 6 9 9 11 ys. = 43 Vs, = 8.6

Slal) £ sandll Slall L gl
Y.. = 182 .. = 7.28

1O glhadl)
(ANOVA Table) oidll Judas Jeas 38 —1
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(0=0.05) (s5ie e (uedll Lilal) 3N Cillalegis g5l Gmpp 58l -2
lsina b J8 Aipla alasinly cilallaal) cillalgia (o (LEUE) 323300 Cillidl ehaly 283
Agle Clias Al &) e 3le & (LSD)
LGN Clslail) (38 5 Al il filan) Qa3 1 Ja
:Bilany) (ag il 4 lua —4
S V) Bslotia et 30D ElLgi (Hot Pa=ho= Ps=hu=Hs) :ieatall Gadl €
(D) Sl Cp Higina (38
s Ohless OB e dag ol ) Ayl S 30U Eillaligin (Hy): duaad) Sl ©
(Omsbotia
:( AVOVA TABLE) (oLl Julad Jgaa & cibilual) a5 -5
ol U AN Jalal Zaleall Sl ()5S5

:(Correction Factor-CF) sl Jalae Sila —1

tr tr 55

:(Sum Square of Total - SSTO) &I culaiyall & sena Lilua —2
SSTO = ZZyizj — CF = ((6)* + (10)* + ...... (11)%) — 1324.96 = 157.04
:(Sum Square of treatments-SSt) < aleall Ciladya ¢ sann Slun =3

1 (i)? = (36)? +(49)25+ ..... +(43)?

T
= 7944
:(Sum Square of Error -SSE)  zouyslll Uaall cla % gsane Sla —4
SSE = SSTO — SSTr = 157.04 —79.44 =77.6
W& G jslas e yaae K1 (Degree of Freedom-df) dall cilays Slua =5
{(26) o8y AL (st Jpan d mla e
.(CRD) sy Jsaall (oY (ANOVA Table) il st Jsan 1(2-6) Jsn

= 1324.96

SSTr = — CF = 1404.4 — 1324.96

Sl Jalas

Source of ~c-|FTF3j)i<bF~qFﬂ33=B=|/|HI'TB wrd jiF Yptpp (e;ﬂaﬂ]F)&lpﬂ:éOﬂ)FLbHs:B (LM\) F (3..33443\) F
Variancel Sum of squares (SS) df Mean squares (MS) Calculated  [Tabulated
(S.0.V)

. i’ 79.44

S SSTr=79.44 t-1=4 MSTr=="== g _ MSTr 2.87

Treatments 19.86 MSE
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L yadl) el

77.6
(Experimental SSE=77.6 t(r-1)=20 | MSE = S0 = 3.88
Error)
J&g.a.;d\ tr-1=24
Total SSTO = SSTr + SSE=157.04

~ 19.86 _ c 11
388

tgadlly Joudll Allale Maai-4

(Fsmnall Fe sf) HLoa¥l Alan) dad Clua 25 0 LAY ilas) dad Glua —6

sl (e

F s dsaa e Al (F) Al (e Jsumally padhlly Jsail) laie dpaas 2

%, dfe

{

(1-6) JS3L A oy s (Sags Fy = Fy(t — 1,67 — t) = Fo05(4,20) = 2.8

f(2)

o)) aihia
a=0.05

Jsadll dshis
(1-00)=0.95

0 Foos (4. 20)-2.8

(1-6) Jiall (mdlly sl idlaial falad) Jad o(1-
Aad (e ST LAY e (e Rsmnal) (F=5.11) Gad & Loy 2 a0 $LATY A3)Gal) -5
st cphlign 389 e Sag ol Gaaall il Gmdy 5a Shal Gl A5 (F=2.87)

.u.x.ub..ﬂn

6) Jsa

o~

:(LSD) L) 3a) ©
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)= to.02s, 20) = 2.086 sl Apalitded;  (r=5), MSE = 3.88




LSD = /”":’SE Xt = /zx(i'%) x 2.086 = 2.59
bl G (3l 5L 1318 LSD e pe Aty pilalan O 2l G (i) A2k o)
Jsal fanst By L) T i Y Copine 36 () GIS 13 (%) L) Loin jt (syins
osnall Gl e 5 (%) 5)ldly Gl Gy G il GiSxy (531 (3-6)
(LSD) alasinly (uedll 3Dl ol gt 43)lie (3-6) Jsan

LSD = 2.59 te= 4.8 £:=6.0 t1=7.2 t5=8.6
$,=9.8 5% 3.8* 2.6* 1
[l e[ 267 e, LOWF | |

t1=7.2 2 L2
| =60 | 12 | | |

Gl &1 2239 e 5S13.8 & Lays 9.8-6.0=3.80)58 ta sty cpilebaall Iliih s (310 Sl
G Gl O ey QA ((*) L) o Sl 281G Al Alaladl) fdalo i G (g5inn (3l
et Gl 1) (1.2) sl (t5=6) 4G Alalaall Jalogity (£1=7.2) sV dlalaall Jas it
(*) el 5L i ¥ B, (LSD=2.239) e oy OB 43 Gosine
Duncan's Multiple Range Test ) ygaal) iais o jLad) -4-6
.((DMRT)

Sl e LAY 1aa Saays Duncan caaldl Jod e 1955 ale Laa¥) laa s
Pk Ly LAY

Baaly Ba lase GIS Loga cllaligial) G Ggimall Ggoll sy (1

g Aol 2l A e A8 Celilugie IR G A1 5880 (2

F O Jias laal Lgine pre o) Dgina o8 BI Ciyassehal (Sa (3
Jslis o 0S8 Jglaa llew 32ala 38las) Jslas Duncan Alall gy Hlial) s b
e ale 31k o3 JLaaY) 1 dad alagy @lid, (Student zed Significant Range-SSR )
(Least Significant Rang - LSR) lssixe (20 il
:(DMRT) ggaal) dsaiha oSia JLEA gla) Cighd —1-4-6

@u LS dlalae Jalegia Y (AR j) (5 )lunal sl |
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(rp =1y =1 = 1) labaadl Kl K gl dlla i o

MSE
r

)&l 7 al Al gl laa 25 e lebaadl KD @y Sl (K golid aae Ala 3 Ul o
D)Ll Zal el ol ) Gl 2 & SRl S gsladi pae Alls B
AN Aaladdl G O aleal)

b AR Gl gl oo 5 L ginall (g5ise Cava GlID (K03 Jylan (se SSR ad zhatul (2

clkigial) e Jiay (P) Eua SSR(0,p, dfe) sl el d5a iy 43l
gl Jean (A foanadll Uadl) £a il (dfie) 5 cAnlaally A3

(ol Uadll 8 SSR Gupn Juals (go g (st G520 O3 (i a5 LSR o Sl (3

LSR = /@ X SSR: L <

Gae Lot cllatugidl) Lasis GBS Gpagae J5 UG LSR aaly cillalugitd) Cosis & (4
13 <Lag) ALlaal) LSR dahy 43y cplalsie J8 Gy Gpall 320 S5 2y L2l <y,
¢ ssina Ol G A G5% LSR Aad e Aol Culal gl G Gdll dad S
osina e 3¢ LSR ) e J81 (5l (1S 13
:(2-6) Jta
daph aladiuly Guedd) 3l Calial cillalgia G (ABUE) Land) CUlaall Salay 58
LAl e (1-6) Gl Juall e (DMRT) iy

LBlalaall S5 (g5l Al 3 (CRD) aaasas 39he (sadd sl Gyl 1(4-6) Jsaa

ELLSEN o) Elaalial)

(Vi)

A5 0 B30 Jima

| treat. |

r3

4

lalaal cBlalaall galaa

Vi.)

cOlalaal) Jaigia
(¥.)o

t1

7

3

10

Vie = 36

:)_71. = 72

to

11

11

10

yz. == 49

Y2.79.8

t3

y3. = 30

Y3.=6

ta

Y4_. = 24

V4.=4.8

ts

(o2 | V.l | BEN T | BNeN | Ble)

ANl W \»n|| o

11

y5. - 43

¥5.=8.6

2Lal)  gandll
y.. = 182

Alall Lz g
.. = 7.28
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t sty A (ANOVA) Jsas e collal giall fgylmall Uadll il

Sy, = /MfE = /3—;38 —0.88

leusais SSR(ay, p,dfe) =SSR(0.05, 5, 20) J Lty ol<ia Jghaa e SSR i £ haind &5

(5-6) Jsally

coedl) 3D ULl LSR ad i 1(5-6) Jsaa
a=0.05
Lol 3 4 5
SSR 2.95 3.09 3.19 3.25
NSE 0.88
r
LSR 2.59 st 2.80 2.86

(0.88) s (SSR) s cupmn (4 4aili Jsaall 3 LSR a8 & Jasdls

(DMRT) alasinly Gueal) 330al) cillalgia 45)lie (6-6) Jsan

((676) Jsaadl (35 AN il ehal Jal ey @

HbiBfirF 5hH || LSR 6yl t:=4.8 t:=6 th=7.2 t=8.6
BICRD HICF)
2= 9.8 2.86 5% 3.8* 2.6 1.2
ts= 8.6 2.80 3.8% 2.6 1.4
w=7.2 2.71 2.4 1.2
ts=6 2.59 1.2
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(ts=4-8) Aabll Aldladly (£=9.8) Ll Aalaall Lisits G B G (6-6) sand) e Sy
Gl G (2.86) L) Alad) LSR e e Jlef daill oday Jsaall 3 mlnge W& (5.0) 38

(%) B o 13 fpsim il A0 (leladl st G



e e Edlall G G plsil dxgl il 4 (CRD) psanaly 4383 Eypal 1(3-6) Jlia

gl Gy Gl Fs dile O (@hlS) dbilde cilalad Gued Gaalll 2asi) Gus T

(776) Jsaall anslanig

-(CRD) psansiy 30le oV ladll (34l 1(7-6) Jsaa

gl GRS ) o lial) )
] ® cDlalaal) gralaa cdlalaal) Jaiysia
DLl (Vi) Al B3k Jama _
i) (7:.)0
| treat. | n | r | n | 4 I Is
t 24 52 45 55 58 y,. = 234 V. = 46.8
t 92 115 64 66 33 ¥,. = 3700 Vo = 74
t3 98 100 45 95 84 Vs, = 422 V5. = 84.8
ta 88 150 172 157 162 Vo = 7290 V4. = 145.8
Alall £ sandll Alall JaZ gl
y..=1755 | 3., = 87.75
1 gl

¢ el 3 o Aidall 3l Qsina (398 dnsa b -
(DMRT) ¢S jlis) (335 Aexdivnd) 3D ilical cillalgi G Lsinall (35 )8l) Slis) (Gila =
90.05 (ssise dic Alad ST GO G g5 G s Slalininl) ze (LSD)

: Jal)

:Asilaay) Qg Al ij\.91,,\.‘4 -1
G508 S ¥) Susltie i) 300 Elllisia (Ho! Wi=Ho=Ha=la) ipasal) Gaydl) ©

(Sl el ik (a4 sina

cobaligia 8 o Sag ol ) dglusia o ) 30l Sl (Hy): Gaadl Gl €

(onslia e
:( AVOVA TABLE) il Julas Jgaa & clilual) alasi -2
el W& AN il Lluadll Sl (&

:(Correction Factor —CF) gl Jalas Glua -1

CF =2

_& yij)? _ (1755)

tr
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= 154001.3
:(Sum Square of Total-SSTO) 2K caiyall ¢ sane Sln =2




SSTO = XXy — CF = ((24)* + (52)% + ... (162)?) — 154001.3 =
37353.7
:(Sum Square of treatments -SSTr) <laladll Ciladya g 32 Glua =3

SSTr =

dfe = dfr—df; =19 -3 =16

t )2
i—1(Vie) _CF
T

5

—154001.3 = 26235

0

:( Sum Square of Error -SSE) ;aapaill Uadll cilei s ¢ sens ila —4

SSE = SSTO — SSTr = 37353.7 — 26235 =11118.8

(HE jlas e juae (I (Degree of Freedom-df) dall cilays Slua =5
dfi =t - 1=4-1=3 /
dfy = (t x r)-1=(4 x 5) —1= 19

el Uadlly cleleall (Mean Square-MS) wluldll Clus -6

SSTr 26238

MSTr = e = 8744.98
MSE — _SSE_ _ 111188 _ o, g
t(r-1) 16

Analysis of Variance (ANOVA Table) il Julas Jsaa 23 (1

((8-6) Jsaally GHLEN Jilas Jpan Akan 45 48K pil) Cilas ey

-(CRD) prensiy z a3 035¥ (ANOVA Table) ol Jidss Jsas 1(8-6) Jsaa

Al Salaa 5 4
I - _ SR ruf 308 Murte | wrdjiF Gptpp (eTpf) S0k BhHas (Aasmaall) F (s F
SOUVC? of Va)rlance[ Sum of squares (SS) df Mean squares (MS) Calculated | Tabulated
S.0.vV
PN } 26234.95
(i) edabaal Gl qor 2623495 t1=3  |MSTr= ki MSTr
Treatments Fe = MSE
G ne st ag 8744.98
Al £ Ualy) . y 111188 = 6949 Fu @3, 16)=3.24
e e — SSE=11118.8 t(r-1)=16 SE=—fp—=6949 | 694
Error) P i
2 ‘ -
byl SSTO=37353.7 | . . ;o
Total

1oh (Aapad) Fgl) HLaaY) Eilias) dog: Loay) ilaa) dad Glus -3

- - 2

__ MSTr _ 8

744.98

F. = —
C ™ MsE

= 12.58

694.9

tadlly Joalll Abhie Maai—4
F s s oo sl F Frded o Jsaalls paylly Jodl il Apaat 235

dad Al ol (0=0.05) Lisine ssisars (r-1) alially Jasdl (t-1)335 oy
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(2-6) JSEl minse 38 WS F = Fp(t— 1,tr — t) = Foos(3,16) = 3.24

f(2)

i) il
a=0.05

Jsadll ddhis
(1-01)=0.95

0 Fo_og {3. 16)=3-24

A(3-6) Jall =iy Joll dlaial L) JAd :(2-6) J<&

Tad a0 LAY Alas) (e Ragendl) (Fe=12.58) Ga & Loz Al 3a3) 43l -5
cOlbsbia e gllisie I8 e dag (s fanad) Giaill iy 5L Gl &gaal) (F=3.24)
g e e Al SR Lgina (3558 dagy
Bllad ST L Adpedd 3D bl G Al Sy Jisll B Clladl e a0l Lt
:\gaals Multiple Comparisons sadiall cilylaall 3l (gyas Gl
Least Significant Difference Test (LSD) (ssira (3,8 (8 jLual -3
b WS Ol pes @SS se gl e LSD. ded Slaa 3

2MSE
r

osnall (8 ginall (siay (gagaad) Hoaall B dfe Aad AN (1) Jsas On t 208 2l 55
teh WS )

LSD =

x 1

t(% dfe) = L(0.025, 16) = 2.12

LSD = ZX“T“E Xt = /@ x 2.12 = 35.34

A S () LB Lllgie (35 DUleal) Eland (B UL ) G il Jpa 3af
DY) el (el LS U O () Gty esoall Goagaal) saall 3 (Rad OBV
385 Lagi il g hatd 1 ol (8 UL G (sl pmall (8 Lt (K
e alaall 3L 13Sag (Cosine (3al)) Agde deni plass (LSD) ded (o 5T (il dag &l
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e 3 WS O 2 0890 s iy O a asnl e aae T e Bl el 34,
((9-6) Jsaall

A(LSD) plainls o) Elal) il i A3lia 2(9-6) Jsa

Gac Lai cilallaall Sl gi
LSD = 35.34
ti= 46.8 | t=74 t=84.4 | t=1458
[ u=1458 99* 718 6L.4* 00
15 [[=sad 37.6% 10.4 00
;i H[ s 272 00
1 t=4638 00
t4 = == 3= = 2=~

sl 33 b L el ey clalaall B ety el Alelas Tgine Ed55 13
46.8 Culael AU 43liall Alalaal bl sie J8 e 4jlaally 145.8
Duncan Multiple Range Test (DMRT) agaall diia oia Jiid) Ll

Least Significant Range (LSR) (ssixe (520 J8l o il S LY 1 gyl

LSR = S; X SSR
5a (Sl Lt 1) S (Y 2ol Sy

S, = \/MfE - \/6954'9 1179

dfe 4ed A¥s Duncan Jsas o« Studentized Significant Range (SSR) 4w z haiul A3

(10
.@‘\1\ EMall Clali il LSR i Glua 1(10-6) Jsea
[Soad3as] 2 | 3 | 4 ]
| SSR | 300 || 315 | 323 |
S 11.79
LSR 35.37 37.14 38.08

G Tl et g (385 cdlabaall 2land Ciy kil G A5laall (11-6) Jpanl 3a &
sl b (e ST I O 50) Gasliaiy Jponll Goapand) ymall 3 (e BV L) LYl
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LY ) b Ll Ga Gagenll el 8 Laligis K #ohkh @ LSR a8 ae ;Y
O Cosine (38 gy 41 Jiay 1368 LSR 4ad 0 31 350l fad CilS 13ld ¢ Lagin Gl z Ay
LDl 3l 135 (Ul i)

(DMRT) alasinly duseal) 3Dlal) cillalesis 45l :(11-6) Jsan

umk:j\j“y LiFj:s t1=46.8 || t=74 | t:=84.4
t4s=145.8 38.08 9o* 71.8* 61.4*
ts=84.4 37.14 37.6* 10.4
=74 85.5/ 27.2

~HbiBfiriF Hrprobh pmflh aCkewlfc T Duncan m LSD pp33f Xyirh eK bfis

calial (5) Ll Al (CRD)JASH el apersil alaaiuly £ilia Gyt il :(4-6) Jlia
Cilial Gubi e AU el oS Jinadi S5 el 2 e (b, b, B, b, Ts)  Sleidl (ha
(12-6)Jsaally lgaslatiy slandl

LDalaall S gyl a2 Ala 8 (CRD) aparsis zeadll ciloeS :(12-6) Json

PraHbLfF SIrCKFIriF HoisfIriF fysfte e hHIB SIFpRObE(F pCK
il (vi) o) (7. )4bIBFTF (ri)

ty 37 39 | 41 | .. Y1 =117 ¥1.=39 3

t2 51 48 47 42 y,. = 188 V2. =41 4

3 46 44 | 42 | ... y3. = 132 y3.=44 3

ta 42 42 | 45 | 43 Vo =272 Vo = 43 4

ts 35 BG, | Sl V= 105 ¥s. = 35 3

CRBIF AFCKF I TiF pCK CRBIF UHrFriF aflf BHHar(F

N=Zri=T1+T2+T3+T'4+T5=16

y-o — 714‘

¥ = 416

ZTL‘: 17

: G gl

(00=0.05) (s5ina dic alaud) Calual Gy 4 gl BN Sl u;m\ st Jpam Adan —1
LS8 Hlaaly (LSD) s (b5 Ausedd) lawd) Cilial G Lgimall (3,80 jlal $ha) =2
YYyE =30344 o el e
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:ZSAJ\

:Bgilany) (ag il 4slua -1
Y) dpgluie duseall slandl Gilial EilaZigis (Ho! i=po=pe=a=Hs) :{maad) (aydl) ©

(D) Cllaligih G Dgine (3958 s

Oeblesin OBV e dag ol ) dpslatie S slend) Glial Sillalogin (Hy): Jead Sasdl) ©

SSTO =Y X yf; — CF = ((37)* 4+ (39)? + (41)?
30344 —

:( AVOVA TABLE) (olil) Jalad Jgaa & cililual) A5 -2
G clslal) (3 g A Agyall) il fSlaa) (a3

:(Correction Factor-CF) guaill dalas Gl =6

CF_(y)

(714)2

XTi

17

= 29988

:(Sum Square of Total - KN il ) 6 gana Siloa =7
sum S f Total - SSTO) &N Cladal £ yane Ll
(34)?) — 29988 =

29988 = 356

Sum Square of treatments-SSTr) claleall Cileyje ¢ sans Sl -8

SSTr = Z ()

A (117)2

(188)?

(132)2

(172)2

(105)?

3

4

3 4

= 30278 — 29988 = 290

3

— 29988

:(Sum Square of Error-SSE) oyl Uadll ciladys g sane Gl (4

SSE = SSTO — SSTr = 356 — 290 = 60

3 W& G jalae e saas (I (Degree of Freedom-df) iall cilays Slaa =9

(1376) &) ol dilas Jan B G
Ll S (g5l pae Ala 3 (CRD) Jsaad) oY LN Jadas Jsaa 1(13-6) Jsan

u;hﬂ\ Jlaa
Source of MR wef A0 Murte  widgik Aitph|  (eTpel) HpMOriF bhHIB (gwaal) F (&dgaadl) F
Variancell Sum of squares (SS) df Mean squares (MS) Calculated Tabulated
(S.0.V)
clalled) o 290
e SSTr=290 tl=4 | MsTr="—=725| p. =725 _ 1318
Treatments 4 5.5 Fu (4, 12)=3.26
L a3 $UasY) —t=
sl #15 SSE=66 27 vsg =26 _55
(Experimental 17-5= 12
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Error) 12
2 i 1
£sanal SSTO = 356 Z "
Total =17-1

=16

Oo (Gswnall Fogl) Zilany) dad Ol 40 L0aY) Adilas) dad Glus -3
:adaleall
_ MSTr 74

Fo = === == = 138
tgadlly Joalll Abhia Laat—6
F s dsis ge dalpnll (Fr) 2ad (Ao Jsandly il Jodl) i Apaa 2

Lod £ sl

(3-6) JSEIL Al st (K5 Fy = Fop5(4,12) = 3.26

f(2)

L 3

- -

bl dihia
a=0.05

Jsal) dakaia
(1-a)=0.95

Hiat f
; Foos (4. 12)=3.2

(4-6) Jtall (mily Joll et Esll) JAN :(3-6) J<a

Tad a5 LAY Blas) (e Ragenall (Fe=13.18) Ga & Loyt ) Ha3) 43)aal) -5
dlendl BlaaY GUalegin ) e dag ol fadall gl (i Sball (s 43508 (F=3.26)
Olsluie e dedl)

Least Significant Difference Test (LSD) (ssiae (3,8 S8 jaa) Yl
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Oo Oy S8 (LSDy)  lssine (38 O Aad dag Apliie e cOlaled) IS5 3 Ly
:AAN dxdall alasiuly (0=0.05) dsine (s5ime die Clalsgidll
LSD;; =t MSE(X+ 21
UG are) T
t(0.025‘ 12) = 218']

(14-6) Jyaalls Lo Gyil) Ailladl il cplalasis O (LSDy7) asmanal) ol s 25 2
cBlaleall S Gy (LSD;;) adf s s 1(14-6) Jsan

Y; - Y| LSD;;
. ’ 1 1
1 |Y1 - Y2| = |39 e 47' =8 LSDlZ = t(o_025‘ 12) 55 <§ + Z) = 3.90
_ i ) 1 %
2 |Y1 - Y3| = |39 . 44' = 5 LSD13 = t(0_025, 12) 55 <§ + §> =417
_ 4 ! 11
3 |Y1 = Y4-| = |39 _ 43' =4 LSD14_ - t(0_025’ 12) 55 (g + Z) = 3 9
= 5 1 §1
4 |Y1 B Y5| - |39 - 35' = 4 LSD15 = t(0_025, 12) 55 <§ + §> == 4’ 17
- ¥ 1
5 |Y2 - Y3| = |47 - 44' B 3 LSD23 = t(0.025, 12) 55 (Z + §) = 3.9
— ) T I%
6 |Y2 T Y4-| = |47 . 43' =4 LSD24, e t(0.025, 12) 55 (Z + Z) = 3.62
- ) ol |
7 |Y2 . Y5| = |47 i 35' = 12 LSD25 = t(0.025, 12) 55 (Z + §) = 3 9
e, W 1 1
8 |Y3 _ Y4| — |44_43| =1 LSD34_ —. t(o 025, 12) 55 <§+Z) =439
S ' 1 A
9 |Y3 - Y5| = |44 e 35' =11 LSD35 = t(0.025, 11) 54‘5 <§ + 5) =417
_ | 1 1
10 | Yy, —Ys| =[43 = 35| = 8" | LSD55 = tg025, 11) |5-45 (Z + 5) =3.90

LA il f st (h Casina (308 dag 4T O () )l &)

(AL ciliial aaa) COLebaall S e S JS8 Maint (LSDy) a8 O Adadladly Sl
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5 (Y, ¥3) oilelaall flalgin hacle Usina dilide cillalegiddl G (14-6) Jsaadl Ga G
(Y, V) ol lalssin QIS (Y, V) cpilelanll 2l i

gty Ol siall Chp llg dl) Ailladl) ol paliiy 358 el gidl) (pp CBUAY) (Sl rpuagily
(15-6) Jsaall 4 clladl

D alaal) bS5 g5l pie Ala 3 (LSD) plasinly dsedl) slend) Cilioal cilbalssie 43050 1(15-6) Jsan

Sllligdl || ts= 35 t,=39 t4=43 t3=44

=47 12% 8* 4 2
ts=44 9 5 I
| =43 g || F4% | I

o =3R4 | | |

L (osinn (38 55 7y — Tyl = 47 Gl (gt G (il 3 (15-6) sl (e Bl
a5 cgsine e 3a L (4) () Aad s 5o V) — V| = 4 pleladd) (hligin G G4
Sy \ss (LSDys = 4.19) 4ed ce alias  (LSDyy = 3.92) Ged 0¥ pBsia fikic
Losine e Al (ogien JVL 3 5L

el b Lalgin Jef Sihely edlelad) b ety Canall dlebes Ggine Gz pal
.35 Calaef A 43 laal) Alebaad Ll g O g 43)laally 47 31,

Duncan Multiple Range Test (DMRT) agaal) daata oia Jid) s Ll

Least Significant Range (LSR) (ssine ae Jil ad Gl Gy HLaaY) 138 3l

LSR = /@ X SSR

M3l Coplamall Cabai¥) e Cown o A5

Al o cSlabeall i ZE1AN Lol Sl 45 Ll 36 Dbl clyiKe & Luss
A

= 3.33

=3¢ (1) ey
Zi=1( ) 3 4 3 4 3
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bl 3 Il (g5l pae Alls 6 dulos 5

MSE 5.5
Sg, = /T = /g_1.29

LSR = SSR * Sy, = SSR » 1.29

dfe 48 A¥a Duncan Jsas o« Studentized Significant Range (SSR) 4w z))asu &4

—6) Jsaally leiss @Y1 jeadd) 8 bl sacy (sasead) jsad) 8 ALY (55

(16
cCaleall IS g5l pae Al 8 dsadd) sland) Calia) kil gl LSR af Slas 1(16-6) Jsaa
| cbadduds | 2 | 3 | 4 | 5 |
| SSR I 311 || 325 [ 334 [ 339
Sg I 1.29
LSR I 401 || 419 || 43 | 437 |

B ) ) () WS il (38 EBlledl LBy Ll G A0lal Joam 366 25
o ao Y penal) b (Red LS Y I Ge) Baelaiy Joanll foagend) jsmall b (Ao
lagir (il ZLASY Y a8 B Ga (sapanl) pomdl) (8 Blugia XK £kt % LSR

Jsaad) 8 L& e lalaal) 3L 13Sa5 4gle dani g LSR e (pe 5T (380 Ao &S 138

(17-6)
D lelaall il gsls pae Alla 3 (DMRT) alasialy sled) Cilial cllal i 43)las :(17-6) Jsan
e ) e | s | 39 | w43 | e
il 4.37 12+ 8* 4 3
t:= 44 4.3 )4 5 2
t4= 43 4.19 g 4
=39 4.01 4

(sina 5 (8 585 V] = Vy| = 4gilelad) (dalesie G il &) (17-6) Jsaadl (e LoDl
oilebea) 2 lalgin G Gl O Ll e opilelaall 43dsall (LSR=4.37) dad (o dial 439

(LSD) i) Gulaiy Galall (15-6) o8y Jssall & (gsina V) — Yy | = 47
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A1 Gl i (e gillen LEEA D () (s 5 SIA Gy B 4 sHdlaly
DMRT) iy jlial Galai dagii (gpina s Sia (LDS)
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abd) Juadl
Al 4| geinl) culoUnll) Asanc
Completely Randomized Block Design (CRBD)

-~

1dadis —1-7

cle b Ylaain) Clapardill g1l €I o (CRBD) daiid) cile Uil fasi 3

5 Lyl Ehangll S Lavie Jamted 4y Loses Bl L)y 50 ColaBl Aalty 2alal) Canl
pad 730 Jis) e jlagus e aaly olall idie Ly Jale dsay Jie aaly olall duslais
e Al Gl 3 Rl s ay (a4 250
Sl 4585 Camy cile Ui Lyl Clangl aeat 40 40 M) Ll o tasandll) Ciy s
el gl dae G5 ol op Unttasall 508 G’ Buslaia Ui 8 Jas s sl 3y 030
Kb cdlebad) poen Fddh of Loy ol Goglhadll O llaall 23] Lsle i 8 (3l
Sisey Gilgde lagygi plad 0K Jals 2upafl) gl e EDlelaal) §55i5 odaid 5aal 5o ¢ Usd
RERPSURA( VS
:(CRBD) asedil) &ilaladind -2-7
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arandil) e LoVl 3 (Guil) gl ) lelal 387 Ganl JLas) (st
Foc, ) Ofiadll Gans 4pail e 3 Jlie¥) 3 clethdl) 380 Laal sl Jal e
t b S (Far
__ MSBk _ 10

FBC = MSE = E = 1041

(Far) i saal) dadl) #lyasial &
Fge = F,(r—1,(t — 1)(r — 1) = Fy(5(3,12) = 3.45
Gy 5 chanall (1-1) ggsbs Ay el &a sy (F) asd laal) Ladl) Fis A
(0=0.05) Zisina (s5insars {(E-1)(-1)} cgslus (Al pliall Lpall Uadd) 35
(Fgec = 10.41) > (Fgr = 3.45) (i ly =
Jasias Yad (IS 4yail oda & cole (il 2lasiad A gevvis Wila
I Laliy) e Cosina B A 4ndl) Adn de lie¥) b (L) dssly) el M G

ol Uadl) i e Ggina (i 439 allan) 220 G

Missing Value) dLalst) 4ufgdal) cle Gl avauad b 3588al) cililyl) juais —13-7
bany bl paded Jhe el (e s Y STl saalie (o 35 8 (CRBD) pensi 3
) C))SJ Y saaliall Glass Zﬁ Ly cga‘)i dalad d}.\au 48y ji g\}\; [GPW ji cgm E\;\.u“);.:

(A0 Alslaal) (385 3 sibal) Aall o ) Ll e s a3l b dantindl dleladl) s oa
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- r(y.) + t(vi) — y..
YT r=1D(t-1)

§
Basiiall saalidl Lad Jics : (yy)
Lyadll deriiead) (cole Uaill) < S or
(el 053 salaal SN il o8 fane 1(yy)
dpadl)l 8 deadinall COlabaall 2xe 1 t
0085 30 pal) 538 Lisall 3381800 Alalaall o8 & 5ame ()
(Basitall Aal) (5) B35 pall clanlinall ZISH Alal) ¢ ganall :(y, )
Faaal 3 bl Joas Gan 2iaall Ll 8 Ll o3a Jaxi (55) A0l Al Glis 3oy
Byseay dyadll Glaa) Jlas 25 Al g panall SIS L) cpalal) Alalaad) §pane 5 g Uaill & sane
tob L g Ll Lalic
LI Al g s sagihe Ak IS 08 Sanls Lad Gyl [adll Al e Q5
B Wylie) (e Yy & A Lagll o3a Y Sll3s Sasly dayn
¥ alid) e Gages G ki WE 45a8l) Ge il ol Gl Dla S
Ll 4 an D) gl Tl (7)) sasiial) saaliall ALl Alebeall Jalosih Aoy
/ PG Aaladl) Cun s (V) 058
Vi TV,

Yij=2|:|

A Aabeall laainly 46 52 siaall 0Ll e Cla 25 35

g ally Alalaall Ll o sbaieWl T Loy 35 (A 1SY) saa Lol dad Cada 45 SIS By
5304l aaLiall Aad aladinly 1Y) saaLiall Aad a2l 50 cililual) sale] & e L) 60l

Lo sitall piaaliall Giedl) o Jpanll 25 135 A8 1Y) Alalaall (385 256

ST Nie Jlad) o3 5 Alall g ganall SIS, 5080 Alaleally o Uil & gane Fiaai 330 O 1385

gsanall A5a Do (e iy Gidng Uadll A sy (e gings Gida 25 i lia) Alls 8
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G Bm Y Al i cle (il pes (e b Aol i o Gadl) (i€ i Joas Als 8 L
S(r-1) 3a clelal dae & Hlely Sy sl Jlafll b Sheinl) (Say S bl Jilas
(1) 38 OOaladl 3
:(3-7) Jlia

D z 1) e ) Ge g lsil dapf 556 dul)al (CRBD) paenai pladinly 4y a3 3
S (Ya2) S saa) damies a8 V) el (3) ) 8 ladl L 35 Cus £
(8 =7) Jsaally kil Jinatt @ 5 Lgalis) ooy Calaal)

(CRBD) asewaly clagsall o Calinal day)Y # ) EluS 1(8-7) Jsan

Yoispirik CIFKFI Y HuisirlF Mysyts
ti Yi.
bmuf WF Y0 Cptlf A4 || 2plE AR
Bl B2 B3
t1 8 10 I Vik= 25
t2 10 11 9 ¥2. = 30
ts 12 - 11 V3. = 23
ta 9 7 6 Vaf = 22
5?313;:5% Y. =39 y.2 = 28 y.3 =33 y.. =100

Ayt o3¢l QLA st Jgan Laal 25 4y shanal) 5500 1) Aed 53 1 Cuglhaal)
51 5 ghaal) Lol A 2 Jad)

Vi = r(y)+Ht i) —Yee _ _ 3(Yp)+t(Ys)-Y. _ 3(28)+4(23)-100
TR e DR it &% JBau(48h) 6

Jsaally (e 38 S Cilan) Al g lbaal) St g3lSa (8 5300 Saill Jans 2

.(CRBD) ayensiyy clapsall Cilia 53 giiall dagill 05 ey g SLaS £(9-7) Jsan

= 12.67

SblsfﬂrIOF CIFKGTU ~C-|bIB|:ﬂFKJF-_MyBFTB
ti Yi.
bumbF VFI Uik CpriF VIR Yir Il AT YF
Bl B2 B3
1 8 10 7 Vie = 25
to 10 11 9 Y. = 30
ts 12 12.67 11 y3. = 35.67
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|t | 9o | 7 | 6 | w.=22 |
WyertB
KGR

y1=39 |y.,=40.67| y;=33 | y.=112.67

A gt 53y 45 Ayl il filasy) (a3

2 32 2 L ,
CF = (Yt: _ (2:;;) _ (1142:37) = 1057.88 : L LS (C.F)wc_.,maﬂ\ Jelae Caai—1
{(SSTO) &) bl §sane =2
SSTO = ¥ y% — CF = ((8)? + (10)? + ......(6)?) — 51057.88 = 1106.53 —
1057.88 = 48.65
:(SSTr) cdlaladl) Cilaiye & sane =3

2 25)% +(30)* %..... + (22)*
55Tr=¥—CF=( ) = )3 #2 _ 1057.88 = 359
(SSBK) e il i § sama —4
2 39)? + (40)* +... +(33)°
ssBk =24 _ cp = 8 )4 B 1057.88 = 1066.01 —
1057.88 = 8.13

(SSE)Grapall) Wadll il g gne =5
SSE = SSTO — SSTr — SSBk = 48.65 — 35.9 — 8.13 = 4.62
Jilas Jsas B G 3 S Quad AN slias e Jrae O8U (d) s Elsya—6
(10-7) &) GHLEN st Jpan (B gl ol 2l 257
((CRBD) s 1) e il Ciliay (ANOVA Table) Gl debas Jsoa :(10-7) Jsoa

oy

et pbiFe GO It A b TTE | S0 BREe o il F L i) F
"SOV die SFTRD J ik SFTRD gk F E
- ' SS M.S = el
(SHipirte) SKfr r-1=3-1=2 8.13 4,065
Blocks
Yok .
Treatments t-1=4-1=3 35.9 11.97 13.11 5.41
cyoteF TP R,
Experimental Error (1" (-1)=6 4.62 0.92
6-1=5
WHrtris tr-1=12-1=11
Total 11-1 48.65
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iy ok e L Uolgie) Lehan 25 3a580e dad G Al 2l ol 7 Slan) Qa3 ()
Cewail Uadll A5a cilas a B3als Aandy pseaall da ey (e Baal A5a

65 Cagan (SSTT) clalaall il gsane dad G 5agiall el 33840 dall Jlas) (e iy
Aslaal 35 (SSy) Aadaall clabaal) Claish poane Clun 25 Eun lenpnas Cags A
@)

[Y 1)3’1]]
t(t-1)

Asiiad) clelaall Giladys £ gens Jiay SS; G &aa

.52 588al) Baa Li) :"u.é Jidd (Yij)

i 08 (ol (el (5) BaaLiall 60 &w‘ o8 gsena 1(ysg)

3 daniad) COlbeall Cladye ¢ sane (sSom Adde s i) 8 daodiiall c el Sae it

SS, = SSTr —

)yu] [28—(4—1)12.67]2
t(t—1) = 338 4(4-1)

paall AU st Jsna GsSamy GILEN st Jpan 3 Jasin A (8 §S=27.55 4as (f
(11-7) Jsaalb Gk maadl)

=359 —-8.35=27.55

SS, = SSTr _bame-tyu]

(CRBD) piesiy Clapsall Cilia xiiadl (ANOVA Table) il didas oo :(11-7) Jsaa

edF pprhB gl Qprop | SFTFOJuR. R0 VHrte | TR g il Hf0B BRHB (WHCFrR) F | (wivCtHR) F
S.0V df S.S M.S Fran Fea
Clrpirl) SHKFTHE | | 1502 8.130 4,065
Blocks
SbiBp/riF
= bIBpr t-1=4-1=3 27.55 9.18 9.98 5.41
Treatments
(03110} s (o Wil r .
Experimental CLF U6 4.62 0.92
6-1=5
Error
Wurtrif tr-1=12-1=11
Total 11-1 48.65
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Aad o 58 UERY) selian] e Hugmnal) (Fc=9.98) Gad A Lo : Ll a3 43jlaal
Ol g Alia 48 (ol Joadl Gl Ji 5 fpedad) Gmpdll (b 5Ll Gl A saall (Fr=5.41)
Olbsia e O e ) Gilial (40
o Gogime 314 AaT it e V) 3 el T e sl Joan e Jiid 1
oad) Wl i e Bgina (I 43 dllaa] e Loy 10 Zality)
2 438 (CRBD) 4Lalst) &ijatal) cile (i) apaatt A3l 3o lich ~14-7
.(CRD) Jalsll ¢lsdall apasil

Relative Efficiency between RCBD & CRD

(CRD) 4ilgiall 2 asacsill 30 43)lia (CRBD) 4LolSl) 438 sl) e Ul oenci 36 1S pulidl
N BEREA ISR

(r—1)MSBk+7r(t—1)MSE
. 0 E
RE(CRBD:CRD)% = e X 100

(100) oo 587 5585 Geliall 138 Faf Gl fup Uadl) s s Dlas Eile V) Euls 1308

i S Gl 13n Aad i (S
o Dlallaall S Saes (Fo) 38 Ldlpdall 26 ppaaill 3 Slallaall @SS S G Lz 13
Lilpdall 20 sl 3eUS G55 S (1) 36 (RCBD) ALKl £lsiall cilelail) ppenss
=RE*Ty &sSo of B D ALl 4380 siall e Uil pyanciil 3y lune
e b (lethill de) clalaall ch)Ss de &ulSs (RE=1.6) 8 o cJlall Juw e
Lilptall 20 el & LS dae G5 of B D (p=r=5) & ALY Lilsdall e (adl)
R=RE*r,=1.6%5=8:4all slua AL L) e hil) ppancsi 86 LS (ki Y Jsomsl
:(4-7) Jla
Sl axlall gl dysal (e Cilial dag)l il 4u)a) (CRBD) psena alatiialy Gy Culis
FE i el (5) ) pajlast Cn umpal) 2 55 Eun ppall B Ao gana o
(12-7) a8y AN Jadat Jgany A5 (a3l day

(CRBD) aeaiy Lualall 43500 iy (ANOVA Table) il diss Jsaa :(12-7) dsaa

etpydlf ppr B ArdjiF Yptpp TR bk ApmOB UHrte | AR bk Hpmi08 BhHIB WH fj riFF
S.0.V d.f S.S M.S F cal.
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(Y4FpObir{F) AFKFIYF r-1=4 SSBk=21.46 MSBKk=5.36/

Blocks

SELHL t-1=4-1=3 SSTr=134.45 MSTr=44.83 20.46
Treatments
(o110 =l " _ _ —

Experimental Error (1) (r-1)=12 S3E=26.26 MSE=213
CAbilF eTpdlF tr-1=19 SSTO=182.17
Total

e il et 30 (ol 38 4padl) b Jeriaal) apansill Aadle 0 KB Jaf o sl
(CRD) 43l sdiall 25 ararnsill 3a 43 )lia (RCBD) 4LalSll 476 s5a

:ZSAM

(CRD) 4ilsiall 26 aparsill 30 4ijlia (CRBD) 4LolSl) 265l cle Ul oanssi 36 1S puldl
t V) Gulall Aot L,

4%x5.36+15X2.19
19%2.19

(r—1)MSBk+7r(t—1)MSE
(rt—1)MSE

x 100 =
131%

RE(CRBD: CRD)% = X 100 =

O @l %30 ey (CRD) arnsi (o 5eli€ 3€1 (CRBD) aransi & iad dagil) oda
256 100 Jlexin dagis G axi (CRD) apensi Jlexinly (ma) LSS 130 Jleaiiad
(CRD) e (3ulsi Jla (b Zaleaidy) L€ 4l SN (CRBD) e Jlaxins ((iaire)
.Juzail (CRBD) asenai Jlexiaad (s e &5

(e thdll) cladledl S5 dae E6lSy (RE=1.3) (g5bas Al 50 U G Loy JUall 138 4
A0 paanaill 3 LS dae §5S B 3 M (1p=r=5) 8 ALISY sl culeUadl ppasi b
adll e AL sal le Uil paansi 80 iS (i ) Jpnmsl] 2ol pkal
R=RE*r,=1.3*5=6.5=7

1(5-7) Jia

(CRBD) aLlsll alsiall clelaill apaaiy dely) gyl o dpad halise Sy Jull gl
o)l Aadad Cumpen Jpeanall g Jdy il zll e (T o, t3) dlend (e Cilial (3) gl

Aala dalse asy alill sl
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Sile Uadl) &S () @lias) laalil)

Bl) JiVlgladll | t3=3 t1=6 t,=5

(
(B2) S& gl | =6 | t1=10 | t3=2
(

B3) <l gl | ;=9 ts=4 | .......

(B4) eV gl | f,=2 t3=4 ;=10
(5-7) JBall iyl Lakda :(6-7) JSi

1 pllaal)
(+rrr) Baghiall )Y daked Jpomne dad Ha 5 byl ol —1
§ COlalaall o Aosina (3508 Alia a5 dpaill cplal) st Jgas alai =2
¢ apanaill 1388 dyaal 53 (IS caleUd ) Lappatll Clasgl) i Ja -3
9(0:=0.05) Lysine gsiar sland) Cilial cilanssia 45)lial (LSD) ,laal (3ua—4
flsdal) A apesill ae Ajlia (CRBD) 4Lolll dilgdall cileUail) ayensi 361 sl =5
.(CRD)
:Jaldl
:ilany) Gillenl ¢l Llee Jgutll ) Jandly bl andass 25y oYl
(577) Jliall il laaS Jias il bl aalais 1(13-7) Jsas

0 <l aa Ll EDaladl) £ gana
Slasd) Calial B1 B2 B3 B4
i 6 10 | 9 | 10 Y1=35
t2 5 6 2 Y.=13
13 3 p) 4 4 Y3=13
g sana 140 180 | 130 | 160 Y..=610

1Al A8Dally 32 588al) daadl) jaad Sy
- r(yy) +ti) —y..  4(13) +3(13) —61 _
N r=1D@-1) (3)(2)
:dilany) (ag il 48 lua —4
Al ZDEN slend) GaliaY Z Y1 cillan sie (Ho: Pa=Ho=Hs) : il padll €
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Sloans f) slute jue AN el GliaY z ) claugie (Hy): Jeadl gl ©
(Omsletia e Gelasssia JBY)
:( AVOVA TABLE) cubidll Jalad Jgaa b clibual) adaii =5
Pk LS Jsaadl maays LilSe 3)aall auiagig 3 580al) dagll Jadind

32 588al) Aall jad amy L) aalan 1(14-7) Jsoa

0 laa L) & sana b
X AN N
el Caliaal 51 ~aLE DLl C aleall
ta 6 10 9 10 Y1=35 8.75
t2 5 6 b 2 Y,=18 4.5
ts 3 2 4 4 Y3=13 3.25
g e 140 | 180 | 180 | 16l Y..=660

:(Correction Factor ~CF) gaaill Jalas claa

2 AV 2
tr tr 4X3

:(Sum Square of Total-SSTO) 4.l clayyal) £ara lua =7
SSTO = ny] —CF=((7)?+(12)*+ ...... (3)?) — 363 = 452 — 363 =89
:(Sum Square of treatments -SSTT) <dlalaal) Cilrasa £oana Glus -8
: (35)° + (18)* + (13)°
LYi o

SSTr = - — 2 — 363 = 4295 - 363 = 66.5
:(SSBK) wilelhdll cilayse £3a2a-9
2 2 2 2 2
SSBK =221 _ ¢ = 19°+08) ;“8) t(9)” _ 363 = 366.66 —
8= A66

:( Sum Square of Error ~SSE) (sl Uil cilagsm gsana ilua 10
SSE = SSTO — SSTr — SSBK = 89 — 66.5 — 3.66 = 18.84
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[(5-7) Jiall sl o :(15-7) Jsan

eTl ohiFe dimB WHrts YimriF BhHIB (WHIriF) F
T OO e YFTFD J ik WrOgiF dgtpp (etpdlF) Calculated (wydmCTF) F
Source of Variance S f df M Tabulated
(S.0V) um of squares ean squares abulate
(SS) (MS)
(Pr3tbuf) YoispriF ey? _ _ _ 3325 _
Treatments SSTr=66.5 t-1=2  |MSTr=33.25| F;=——-=8.82|F00s(2,5)=5.79
SHGE o 3 _ 122 Fo.05(3,5)=5.41
Blocks SSBK=3.66 r-1=3 MSBK=1.22 Bt =377 = 0.32
wyyrdtak _ frauf V1)
(Experimental sse=1g84 | 11)£r5 D- | mse=3.77
Error) 1
NHrtriF SSTO =89 i
Total tr-1-1=10

blly J il (ilaia 1835
(00.05) Assina (ssinsns (Rsandl F) Fr i o Jyemally (ini s 5l Siilate syan

Fo.05(2, 5)=5.79 4ad z )i Gl

Jsill dahia
(1-a)=0.95

0

Fo.os (

2, 5)-5.79

oad)l dikia
a=0.05

(5-7) Jall =iy Jol dlaial L) JA 3(7-7) <&

O Al gaall F1=5.79 dad (e Sl dygundl F=8.82 dad () Lay o481 3LAS)g 4584l -5
Olsleia e Qlangie JBY) o da gl (casall Gapdll by 1
il Mo jliey) & cleail) 3 el Jlas) (L

cle Uaill 4 gundl) (Fpe) ¢l dpadl) praai & 5lic) & culeUaill 340 Zhaal jlas) dal o
th LS cleUsill 4508 (Fp) ge
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Fge = 0.32) < (Fgr = 5.41)  adgall e sl cilelaill Lguadll (F) & Ly
Jaie oS5 ol il oda 8 culeUadll alaaid A v WG (

(LSD) Jl..ﬂi\ é,),\m

LSD = t(e 4p,) T ) Adled) (e (LCD) A o
t(%’ dfe) = t(0.025’ 5) = 2.57 :& 9N iASj (t) @}J&J\ 4.45\35\ Cb;:u.u\ ?:‘-"J
2MSE 2X3.77
LSD = t(%’ dfe) = 2.57 X / ~ 3.53
LSD 3.53
t3=3.25 t2=4.5 t1=8.75
Mean
t,-8.75 5.5 [4.25*| 0
t,=4.5 1.25 0 0
t3=3.25 O

Agigdal) AU aecaill ga A5 (CRBD) ALalsl) Aufgdal) clolall) apamai 5elS (uldl
(CRD)

(CRD) lpial) ol asarsill pa 43 jlia (CRBD) Aol &gl puial) e Uaill e 35 S

RE(CRBD: CRD)% = ¢ aDMSEkF L SOMSE .
' < (rt — 1)MSE
(3)1.22 + 4(2)3.77

(11)3.77

x 100 = 81.5%
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Latin Square Design (L.S)

14008 —1-8

L) langll psent 45 (CRBD) 4Ll 43805 5l) cole ail) vt 8 Tl L

AT jiuad il Auclacia g il a1 Ll Elangl 55 Cums sy g 6 3 sl
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o AR EDLaall ae iy Tilatie apad ciling Leie S A Gle gana ) dilaial

P (Columns) 3aeciy (ROWS) Cisin Lo (paalaia cppladl 8 asesdll 455 Ayl
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S el Jale 3 olsanl) Ginay (Gsaiall) J31 clelaill Jale 38 (sl
.(Emiy\)
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L3l Byidlly o(agiiall )3V cole tadl) Jale ga (A adl 2 § ga sy (i S3e Sl
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Ald e cDlad) 23 50l Alla b [ AR Franay G5 Dl DU

Gilags O «cDlalae (3) G J8 cDlelaall dae (IS 13 arensdil J2a Sladinly st ¥ -1

Lol (05 S s Ly LB {355 (dfe=(t-1)(1-2)) gsbad e L) 258

Sie (e Clianp (28)) AShIA SR HAH ) 53 e (MSE = 77) el

OsSs (3x3) Als 8y o(dfe=0) Wodll dpall cilays Jin Y (2x2) (28 e Als b
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Lasll 3 LS T padll clangd dae &l LIS &5 adle s 2uadl) cilasgll sae & L))
:(Layout of the Experiment).u0tsiF Byrbh -3-8
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:_sjsj‘ :):1\_3]\ t2-
SST=132175| .
Total -
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(51530 g 153)) sl cilliagias gsbes JLas) =

:A3ilany) (agdl deLua -1

Sae Y) Apslais A e)sA caliaal Eillaligia (Ho: Ma=Ho= Ha=Ha) sl Gapdl) €
(el s i (o B gina (358

I e dag ) duslan 52 2y el Galial Eillatign (Hy): Jesal) Gyl €
e

Alsladll G (Aapmnall Fyr of) JLESY) 56 lan) dad Gl 5 ¢ SLARY) Ailan) -7

__ MSTr

For = = 10.85

3ol (Fb) % o S (Fu=10.85) uswnall (Fy) Gad & Lo LAY Sa%) 43l
pasll Gajdll Gmby AN ((4-8) JKalb K (Fap=Fo(t=1, (t-1)(t-2))= Foos(3, 6)=4.76
ot 4 Al e BV Al g1l L) cllalign Gh JE Jead) el Qs
Lginall gl Al 5abwiall CHE) Bl (e 2 oy s 18 (i (s i (Y

f(z)

0 Fu_os (3. ﬁ]=4.

(678) Jall il ol sl (sl B 1(4-8) U<
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tasadll) Mo jLieY) B (Gl jae) Cigilall 3 Laal jLaa)
) o AR el A Gud Gyl See 122l Sl
L) e Tyt i planall See 10l Gail
FER PN

i MSr
~ MSE

F, = 0.739

Tl (Fub) Rad 0o el (Fm0.74) fugnall (F) Zad & Loy : LA 3a3) 436

A Gud el die LoVl gapall jee 32§ A BE) 2l Gagl) Jas SN (Fiep=4.76)

s e Jay Y 6T (Gstne S50 V) Y Gapall jee Jlaa) domy 13 o0 e a0 3 Liaa
tasandl) M lie¥) B (Gl () BaeY) A Aaaf jlas) w

il e L5 8 Baal A Gl Gaapall G sl il

) e Ui St Cmppal g 20l Giasl

: LAY Aiilaa

__ Msc

F. =
¢ MSE

= 11.59

Tl (Fub) %ad 0n 581 (Fem11.59) ausmnall Fo Gad & Loy c Al Sak)y 43j6a
e eVl () (s 38T G B Gl G dl) Jig anell Gl Sy GUA (Fiap=4.76)
55 Y DA jaadS gand) gy Jla) s Sy 13 i) e Gsina Sig mpansil

(LSD) JLaa) (gt
MSE=1725 ,r=4 u\l.u
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t(g afe) = to.025 6 = 2.45

2MSE 2X17.25
LSD = t(g' dfe) = 2.45 ’ 2 =7.19

clalesidl) (o (Bl LS 138 LSD e o A)lisy il J8 Jhaligia (o (ol 34k 9

TDL&\ ng\ ‘@41‘! igj.\a.n e &)sj\ & \51} ‘(*) 5L L@A}t.a.a gsyu
Lol il e 05 (%) Baly Sl G Gl G 3 (11-8) Oy Lt

(LSD) alaaivly dap ¥ o153 Calial colal i 43)lia 1(11-8) Jsoa

Gac La Ciladlecal) Cllas i

LSD=7.19
A=69 | B=78.75 | C=82.25

Callals ik D=84.5 15.5% 5.75 2.25

ilalladl C=82.25 13.25% 545

W B=78.75 | 9.72*

Godll Gl UMl (7.19) e 5T 385 (15.5) (s DA Ofilalaal) Jals ik Gy (3,40 &l Lay
(*) D) s AN (D5 A) piileladl quyuufﬁm

G GUA (7.19) e 58T 385 (13.25) (5Sy Cs A gilelaall aligin G (5ydl) & Lay SIS
a5 (*) D) s AN (C5 A) Guilaladl st G (ssine (34

.(Duncan's Multiple Range Test (DMRT)) agaal) saaia ¢Sia LA §)5a)

SSR- Jsx» (e SSR 4ad zlaiu 25 DMR agaall adafie gSaa Hlidl ¢laY
tl W Gy (p=4) Dbl 2z 0.05 Zlaay) ssises (dfe=6) ded ANy Duncan

SSR(a., p,dfe)=SSR(0.05,4,6)

st A (ANOVA) Usaa (e bl giall (g jlamal) Uasll Sl &
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Sy, =\/MSE :\/17;}25 — 2076

(12-8) Jsaall b leaslatiy B Allaall 5o LSR o il 53 5

LSR = /MTSE x SSR

Aap¥l o)Al Calial el il LSR o Gl 1(12-8) Jsaa

0=0.05
Glal gl dae 2 3 4
SSR | 3926 | 4013 | 4033
s ’MSE 2,076
¢ r
| LSR | a5 |§ 833 || 837 W]

(2.076) & (SSR) af cyin (3e dxili Jyaall 8 LSR a8 & Jaads

(13-8) Jpaall 385 A5)all e a) ol (pns

(DMRT) alasialy dag V1 o )3l Calioal cullal gis 4360 :(13-8) Jsan

@O el Jak g LSR Ad
) ) A=69 B=78.75 C=82.25
Lhls Lhls

D=84.5 8.37 15.5* 5.5 2.25
C=82.25 8.33 13.25* 3.5
B=78.75 8.15 9.72*

Jsaall b mlamge K (15.5) 38 (84.5) D dlladlly (69) A dlalaall Lalesis G (3l Dlicd
(D5 A) Cilalaall Jaligin G G5l S (8.37) L) 4llaall LSR e (o e 4ol oa

A3Sa (*) 5LaY) i 1A (ssina
(CRD, CBRD) ¢iapasaill s &jEally bl ayall apanail Aygeddl) b5 il

:(CRD) Jal&ll ;igdal) asandill aa 4ijlia (LS) &0l gisall panail Lpuddl 36t (1
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el il ) Udge GS Ly Djlie (LS) Ll fall areail ) 5.
4G Aleally 4lus 25 (CRD) JalS 230 siial

RE(LS: CRD)% = MSr + MSc + (t — 1)MSE 100 =
' 0T (t + 1)MSE -

_ 12.75+206.25+3x(17.25)

b TP735) X 100 = 314%

el (e 3 5 Aal o 8 pashl (5B A ol psat e Oy (A 1
aae By il e G 4 1(%214) ey Elsdall A6 Anacdl) aadiu) o L 33500
o35 Alsdiall 21 apacdlll Zladinl 2 Jla 8 3e LSl iy e Jseanll (%214) Ay <))<

33lias e LSy Taa ddle Al

:(RCBD) asadill ga 43jlaa (LS) £ whyal) apacal Lpusll $o ist) -2
Lol Bl Cinls e 2aand culs Gigilall G (bl ccigiiall selis ©
1Y) Aaladlly (LS) aresi A igilall

MSr+(t—1)MSE 12.75+3%(17.25
CVMSE o 100 = L)

— 030
tXMSE 4x(17.25) X100 = 93%

RE,(LS: RCRD)% =

aadiid gl L Dl 0yl el sl da (%9) culi a8 dadl S G
cCagilall o e Uadll i€y ALl Ll gdal) cle (ail) Aenss
Asal G ssade 5t (Gapall jee ulil o) asall aaii O i 138
520e U Ll QN Lonfis e (i€ 2030 d ol Saee ) G alily 3aasY) Belis €

1Ay Aalaall (LS) preai

MSc+(t—1)MSE 206.25+3%(17.25
(L=DMSE 100 = (17.25)
tXMSE 4x(17.25)

RE,(LS: CRD)% = x 100 = 347%
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aaddia) ol Lod @um fa) asaa alaiiul dags (%247) Jlaiay Cdly 28 A0l Be i & L_;T
ol e ) aanin O o el o Eile(adl) i€y ALISH Ll gall cile al) fpars
Leis Hisinay Badas &b clS (Giappall ¢35 bl (o) 3aact ) (impall ps & duadAl)

Baie 5ty Wb Gt il (apall jee uldl o) Cisiia ) el A
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AyABFINF ppEalf

(Factorial Experiments)

:dadis —1-9
o oelele Lal Al Mo (G AN G s z(Factorial Experiments ) &ilalad) Colil
OR0 sy Canlll Al e Saal sl 236 (35S0 Sm Aline B oy 2y b i
.(CRD, CRBD, LS) aaldl analsilly (3 Ll oda Cilefs el st 330 Jale
D80 A 3 Gy R yad) AiLa) e Julpal o3a e e 38 80 Ao 20 lall e s
Jumdl Jaah 48 3 (J3a Zge S Jalsall G JANEN &) c(Interactions) Jalsall G JAIS
(e chien i) el ABL il Al S Sliad g ) Jalsal) Clisinse G Al
3) A O3 Qaladl (8 cqulall ) o (Capdd) ccalall caunll o Bl ausall i A
Flas Sl oda 5 (3x4) Ayl oda o (3lla) SN (lysine 4) A1 B Jolally (ol sinse
Al st dygma e A dusgpaadl alall Clysione 230 80l & WS ¢l 3 48 )
cadll (e daa Cia i) Eaaly 31 1 JEN D) 2asis Alalal) (oladll L) 83all manasil
Ginll A g plaall ALY (o Binal) Ain 500 Caslall 138 Lo g5 O A anss ol Alie dilaie B
e

fic)) 3l cd; Joadl s L -

€5l Luusliall ol LS 8 e =

?(Ledlial) Lgilisine 8 Lo 5 L 45 lall o) (8 e =

Sisllaall oLl 38 (o e =

PAlaidll L Gesi o e -

ymian (e dale KAty Saldl 250 8 alll £1) e dalsall o2 S 5205 Ayl

o3 (ia aud 5 &l AT Jalas (Al 5 dalsall Bl Candfi e 2y Jale Cilsiney T (g0
Solaillo3a G YY) «(One Factor Experiment) aslsll Jalall <y ol ddasad) laill jladl
Chgr sal ey oLl LS f Ao 3 g A L gy (g S Byl (o sl (5T adh Y

% Ally (Interactions) <OAIAN f el ASiall chilll oda e Sud 5 e dc])3
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s Jalsall o3a I8 Jlas) G e U, Lelalas S0y Y Cumy Byl 8 808 L] C03 (5
Gl Caalill et Als Aalall lafll pladl G g3 138 o (3l sl o34 5 2352
L (Interactions) JAIED @) s ) ALyl ajiie Jelsadl o2 (e K Ll Jle
careldill aaf Loy yi (38 Nadh £ (Treatments) <laleall G dadg A Al O €
or ) AN cld @ S sald f cDAIEN B Gacan Edllaall oag
.(Factors ) 4,23l Jalse cilysivae G (Interactions Combinations
Jalsall (K Gligin Gapin Juala 43l Gilela) d)a8l £ eBlabaall ae 33y Lol €
Jole K Elygine Jidiy AB,C 8308 Cials s o) Jalsall Bale Jidiy ¢y afilly 41130
(s AY) Jalsall 40 138 (a1,87,83) Bsiea Cog
:(1-9) Jta
GsSams (D1,02,03) 5 (81,82,83) <l siese T A Lgia (K5 (A, B) glele il 4y Jie
(179) Jsaadly Balage (a LK Alelaa (9=3x3) (o dyyalll ALISH 45l & cdlalaall S
((3x3) Calelbey Aikile Ayl LAl EDLelaall 1(1-9) Json

(A) J
a a2 | a |
Jaladl b1 aiby azby asby
(B) b, aibz azb ash,
b3 aibs azbs asbs

:(2-9) Jla
Gel) Al b (Lhay Al cilixia) dalse (3) e A58 Delal)l QAN o Jiaes
Gp delsall a5 2 Ga yn g5
(A ag, @, 83) b 5 (a=3) Cilial BV (pe f3Siy lald) LaS A
A(B: by, by) oa (D=2) (saiis Lo (e 53 (e (S5 (g3l Aiyppka :B
(C: 1, C2) 52 (C72) v 30 5 o 20 Cisiven (1o G3SEg Dl Bac :C
Jich (t=abc=3x2x2=12) ;& (Combinations) culaddll f 45aldll clabeall dae )<
(279) Jsally

(3%2x2) Jalse U Alale Ayl AEIAN Edlalad) 1(2-9) Jsan
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(A) Jaladl
| a | 2 | a |
HOEH I T
c &Al_,_j\ C1 aibiC1 a1boC1 aob1C1 axhoC1 asbiC1 ash,C1
( ) C2 aibiC2 a1b,C2 aob1C2 axh,C2 ashiC2 ash,C2

prasi 3 5l (CRD) JolSl) 2 5lsdiall pparsill slasiasly W) dppadll i 25 cDlalaall (oS5 2
Split-) i) wlil) pansiy 5f (LS) (il a5 (CRBD) Lol difsall e Uadl
A yadl) lasgll aae Saaty dallae I LS 2o a3 25 Gus (Dlalad) 038 e (Plot
el Lol 3 gailly dplallly clgaaibiad
el culadl) Gigaeg Wi —2-9
:(Advantages of the Factorial Experiment) alalall cojlaill Lia —1-2-9
Jale S0 Qs Dppas Liaadia) 136 cagally ciglly ZACN Julis 25 Zlilal) lai) 8 @
Jsmanll Llalall Cylalll 3 2aaid Al Ladll Claagl) sae Canan Zlisin s e
Asllaal) A8 i e
COAIEN  aSandl il s duy T Calll Gl SL Ad s
ot g A yad) palall e 4ad) 3 A0 Julsall G (Interaction Effects)
(sl Clail) Wadjias 32113 Jalsad) 5 2 ) 53801 (3 53y Ayl
:Ailalad) Gyl g —2-2-9
(B8l 220 8L )leiliginas ds paal) Jalsall dae Jaj Laxie 58 Alelall il Cue
Ayaill Aaall) A6 ) (535 B apadl sl aae Salys dpadl) adss ) (350
Llias] 4a3 Jhlas dypaa (n A 5 Groadl) Bl 5l )
rAlalal) oyladl Cintal —3-9
rel W s ) lelal) Sl G

(Two — Factor Factorial Experiments) culole <3 £ilalall Cojlaill - =
(Three — Factors Factorial Experiments) Jalse 4 <3 Lillall Sl =
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Two T Factor Factorial ) gulale ) &ldal) Guladl -4-9
:(Experiments
08 Clashen e Jpemall Caagy 2nly 08y b dalsall o 0ol B bl 6 1 Colall A (oa
clalall ilysinse G JAIEN ) Calalall G AN e (3530 ) Zilia) lalad) e (R 58
o aalgll Jalall @y Culadll (68 Gany galaladl 3 Syl (55555 (Interactions)
2aaly dale 3 Lgsana
Snlalall il Gl B Aasiineall Eilaandl
G apaliil) any calalall il oyl S 45
Two-Factors Experiment in a ) JalSll ;5lsdal) aradil alatiudy alebey Glile 43ja5 1Y
(CRD
Two-Factors Experiment in a ) ALl 2350 siall <l Uadll apanaity aleley 43kele Gy +1ls
(RCBD
Two-Factors Experiment in a ) ;| Gl ppansi sy Cplalay {lale Ljas G
(L.S
) sl Gulas Gams Appa3 IS ALalal) Cag bl G il ppandl) Sl 25 Eua
Al dagas
Two-Factors ) Jelsl) ;ilsdall el aladialy cplelay dilale A8 -5-9
(Experiment in a CRD
:(Layout of the Experiment) 4ail hybis ~1-5-9

SE Jalally (A Ay, @2) d3Y) Jalall ((2x3) gulele b Lkile 4yt Lagladdl Jlias
(das)g) Llale Aalae I8 )5 ((CRD) Jalsl) 2 30siall mrandl) aladinly Gk (B: by, by, bs)
sl LS A COalaall 25 5Ss G Saall b oDl 4) 355 o
Bang (I x @ x b=4x3x2=24) iuslaiall Lw il clasgll ae
Sl 4 530 4 Ly lgia Ky (aiby, @by, aibs, gy, azby, azbs) (o AN Edlalaalls

(3-9) Jsealls flim 38 S

222



(CRD) aransiy (slalay Lilale 4ya5 Jaglas £(3-9) Jsaa

aibs azby azbs aib ah: aihy
aibs aib; azh1 azbs asbs aibs
azby azbs aib; aibs ahz azb
azb; aibs aibz azby aihy azbs

foualia J g2y b LA Al ~2-5-9

A Jpia (SIaLad) o) Casi (S Alanyl il Gl Sl Jsgais Jaf 0

Gkl (2x3) galele s il Ayl JERS ¢ Gl gyglie 8 dabad) e bl 758 Cuny

(S (e 4) 5385 Cagas (828155) Alalew 38 35 ¢(CRD) ol f3lstall apandill plasily

(CRD) paosiy gplalay dilale il cilibal) i 1(4-9) Jsa

(479) Jsaally mlage 38 LS Saa; (rxaxbh=4x2x3=24) dulaiall il Clasgll dae

2

EDLeladlll , Lligia
(o Liall) gl
, ) : Blalaall
e | (g | S 0 A
(A0 | ()0 | @A ] 0 rl
bl | albl 5 6 6 7 24 6
al b2 | alb2 6 5 7 8 26 6.5
b3 | alb3 8 9 8 9 34 8.5
bl | a2bl 2 3 4 6 17 2.25
a2 b2 | A2b2 5 2 6 5 20 5
b3 | a2b3 6 7 6 6 25 6.25
Y.k (S ¢ pandll i
146

Yijge=p+ Ai + By +ABj+ Eijq
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: psanaill a3l & galll ~3-5-9

I3 Jalall 3 A
L SE Jalall 35 0B
colelall Gy JANED 5L :AB;

G s Jpan g AL Ll 23 Gy llu Lpudi 25 WS oad jpail L U

(5-9) Jsall i




.(CRD) asarsy (palalay Likile dpya3l (ANOVA Table) il Jias Jsaa £(5-9) Jsaa

G Saleanf] | Al Elayef] SN Sl paend] | () Sl WLl (g0 ) FO | (Rl F
S.ovVv/ji df S.SO M.S F cal. F tab.
JN Sl SSA MSA
° R a-1 SSA=A-CF MSA:a cam “ysg | Frava
S el . SSB MSB
N Bl b -1 SSB=B-CF MSB :m FCaI(B) :ﬁ FTab(B)
o b MSAB
C Jal @-)(b- | SSAB=AB-B-A+ SSAB Cal (AB) =~
MSAB=—"""— MSE | Frap(as)
ABI 1) CF (@a-1)(b-1)
Experimental | ab(r-1) SSE=RAB - AB = ab(r—1)
Errorl/
|
gl abr — 1 SSTO = RAB -CF
Total 7
FTab(A) = Fa(de:de)
FTab(B) T Fa(derde)
FTab(AB) = Fa(deBr de)
(A) Jelall ligise 2o Jidh (a) & Lle
(B) Jalal) clsivee 232 Jidl (D)
(F) 3o & Slia (s eclyySall 2ae Jidd (1)
(6-9) Jsaall mlmge 38 L lglua 25 Jsaall 3 callaally dileial) bl gdl)
-(CRD) praaiy Galalay Alale dpail Glias) Cilaijo £ sane Gl Jsas 1(679) Jsas
Gl Salas EEPRNERPTINON I TENINgE (il clad Al Tl ik
SOV S.S d.f M.S
SN el ARy SSA
° > ai a-1 MSA = 222
A A= a-1
br
S (Ll SSB=B-CF SSB
o > bi? b-1 MSB = >
BO B= -
ar
o S SSAB=AB-A-B+CF SSAB
O Z y2 (a-1)(b - 1) MSAB = ——————
ABO AB =< (a-1)(b-1)
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SSE=RAB-AB
Cnoadl) Uaal) abr bir - 1 MSE = SSE
Experimental Error RAB = ZYuk ab(r - 1) ab(r-1)
[ = -
g sanal SSTO=RAB-CF abr 1
Total

CF = %L inn ) (e
(A) dalad) Slisine G sine (B350 925 Jx 128 B> FTab(A) oL €
(B) daladl Clygine G Lsima (508 25my S Db 0 2 F o O 1N €
Jalall Cligise C JAIEN G Agina Bs 2 e B 2 B, o 1y €
-(B) Jalal) Sl s 5 (A)
Comparisons in Factorial ) 4deladl cyladll 2 Ladl &Ll -6-9
:(Experiments
O ) D leleal) callalegin G Eigiee lBS) dgay Fin 13) (F)olas) bl G Jidas ey
bl il Go (sl G s e ALY Gammy 558 G analall (e 488 (80N CDLebaal) colal gis
eAAY) 528 Aadh
€5 aY) B lalaall il gin 85 $A0BY Alaleall Ll gin e aliay 31 dlebeall Bili it Ja
1o CHLERY) o3 a5 Laad) CHLERY) G desana tha) 25 ALY 238 Jia o Gl
:(Least Significant Difference — LSD) (ssixs (d Jil sl ©
.( Duncan's Multiple Range Test -DMRT) asaall 3 (v Slia) €
:(Least Significant Difference T LSD) (ssise 32 J8 5Laa) -1-6-9
_/)L\:\Ay ( ) Jl.u;\ ulr— 434_,)}:3\ Y AA.\:.U LA).\SB k_iJL\.\A\}” d@_a.u\ (LSD) J\.u;\
{(A) qﬁw (LSD) lgal ;,L,A -1
(sina 38 O Gilua 25 Laie (A) Jalalls A2a\8Y ( Frgya) sl F) das L gina G5 1)

2MSE

LSD(s = t(, dfE) X LA (e (A) Jalal
e ey (dfe) Lapadl Wadll s Cla (1) qsil Llsasd ‘wﬂ‘ Jid t(;,df E) &us
.(OL/2) Qsima
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a(a-1)

No.of Comparisons = sl laal) e G oy
:(B) Jalall (LSD) i) Ll =2
(osine (39 O Sl &5 Laie (B) Jaladly A2alsl) ( Frgyopy usmaall F) dad Lsine af 1Y

2MSE _ ... .
LSD(y = t(5, dfE) X LA (e (B) Jalall

ar

(ssimse i () Gapadll L) La s (1) st Lhsond Tl (84 05, dSE) &

b(b-1)

No.of Comparisons = rllaal) e G &y
{(AB) galelall (s Jalll (LSD) jlia) Gl -3

O3 s 25 ladie (AB) gplalaldl JAhsiy A0l ( Frgyoapy Sswaad) F) dad Lgina &0 1Y

2MSE | .. < 2 et .o
LSD(ap) = t(5, dfE) X / 2 el (e (AB) galabell JAIS (psien (38

(simse S (AFE) Gapadll Lol Aa Sl () gt Lhsoadl Ll (8 05, dSE) &

No.of Comparisons = ab(azb_l):af_\UJu\ PSP

.(Duncan’s Multiple Range Test —-DMRT) agaal) diath ¢<ia JLid) —2-6-9

{(A) Ll (Duncan) gl&ils Hlial Glaa -1

daf s 25 laxe (A) delally AN (Fpgye) esndl F) iod Zgine Zof 1Y

LSR5y = SSR X \/@ DA (e (A) Jelall (LSR(a))
Yoy (dfE) (sl Uadll s s (Duncan) aosd Zlsaall Ledl) i (SSR) Cus
S SSR(0D, dfi) 5F (@) st ) (A) debel) Slosn L Sins (1) Lisins 55
.p=a

:(B) Jalall (Duncan) glsila jlia) Glus =2
(LSR@) e Sl 25 lasie (B) Jalalls Aalall ( Frgypy duswaal) F) dad &gina Cilé 13

LSR(gy = SSR X |7 iall 5a (B) Jalul
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die (AfE) el Uaddl 3a @ilayay (Duncan) s Wlgaall Ll Bid (SSR) Eua
Eua SSR(ap, dfe) ol (D) sbs A (B) Jalall cilysinse il giis dae s (1) Lgine (s5inne
.p=b

{(AB) galelall (s Jalill (Duncan) lSils Hlidl Glua =3
fad Gls 25 ladie (AB) glelad) JAsiy ALalal) ( Fgy(apy dosenall F) Ao sine &% 13)

MSE

LSR(apy = SSR X |— : &)l G (AB) gulelall (o JAIEU (LSR(ag))
e (AfE) el Uadll 35a @ilayay (Duncan) oL Wsaall Ladll id (SSR) s
wp,) ¢l (ab) wsbss S (AB) alelall Gy JANED 481 EI) CDlalaall Sac s (01) Lisina (55iane
.p=ab & SSR(dfe
:(3-9) Jba

b1=20,) Cilils S e ) (al, 82) phlelal (o i il Aol Tyt Sl
58 sial) Auilatial) Ly yadll Glassl) dae EulSy canlgll il duals S e (h3=40 b2=30,
{(7-9) Jsaalls alaia Gyl ilis CalSy Laapyaisang (24) (& Sl (5

(CRD) sy de )3l cililisa s alaladall CaliaY Ailale dyail cililyl) Adati 1(7-9) Jsaa

il gia
, , v 4 Gl
Iy DAPOA| 1 (Q\.\AL&A\) &)y il D lalzal)
cdladl | o
ED el Yiik - i
Seladll | Jelali Yi. 0
(A0 | (B) | A0 R, RJ0 R0 R40
PN [walbd 5 6 6 7 24 6
al b2 | alb2 6 5 7 8 26 6.5
b3 | alb3 8 9 8 9 34 8.5
bl | az2bl 4 3 4 6 i 4.25
a2 b2 | A2b2 5 4 6 5 20 5
b3 | a2b3 6 7 6 6 25 6.25
g sanal O
146 (i
:Gugllaall

AN E TR JE IR FANS ERPE SR R L NS ERAN
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:ZSAJ\

s GBI Jallly (al, 82) Les osiase 415 bl Caia 5o O30 Jelad) cAikile dya0 La
G EDAEDN & & JBILy (03=40 b2=30, b1=20,) st lysice &N 4ls LA Gy diludl)
L) claagl) e (G ALy (14 @S 4) S dlalee K L (6=3%2) cilisidl)
Aampaizang (24) (o (e lidl) Ll

L) 2 COLEN il g olanl

pelae 4 (b (8-9) Jsaad) adan e Jea LN jobiad cleyal) puelas Gilual -1
Aads 8 3 AV 3Rl B A G oladl 535 Blelall cDlledll
(CRD) psansiy de 3l cililisa s alaladall Cilioal Zypatl e aladll clas 1(8-9) Jsan

yi
s bl | b2 | b3 i
al 24 26 34 84
a2 17 20 25 62
) Y...=)Yyijk
3 bi 41 46 59 T
:( AVOVA TABLE) (it Jslal Jgan b cobilual) plais
a=2 Db=3 r=4
:(Correction Factor-CF) pasaill Jalas Gloa (1
2 2
cF =l — 020 _ ggg 16
abr 2X3X4

:(Sum Square of Factor A -SSA) (ahlaall Calial) J5¥1 Jalal) cilal gsane Gl (2

i2 2 2
SSA = A- CF L Yai? _ (84)°+(62)* _ 7056+3844
br 3x4 12

SSA = A- CF=908.33 —888.16 = 20.1640

= 908.33

:(Sum Square of Factor B - (il G dslusall) 58 Jelall cilale ¢ sane Sl (3
SSB)

SSB =B - CF
_ Ybi? _ (41)%+ (46)%+(59)% _ 1681+2116+3481

= = 909.75

ar 2X4 8

SSB =B - CF =909.75 — 888.16 = 21.59
:(Sum Square of Interaction AB - SSAB) ¢nlalall G JAIE Glad s g s Claa (4

2 2 2
AR =21 =BVt _ 9305
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SSAB = AB - B — A + CF= 930.5- 908.33 -909.75 +888.166= 0.586
:(Sum Square of Total - SSTO) LI culaiyal & sene Lol (5
SSTO = RAB-CF  RAB = Y37 y2, = (5)% + -+ (6) = 946
SSTO = RAB —CF -946- 888.16 = 57.84

:(Sum Square of Error-SSE) ;uysill Uadl) culad s gsana Sl (6
SSE = RAB - AB=946 - 930.5=15.5

W)y JANE, dlasid) clleal (Mean Square- MS) wilaidll cllaligin Slua (7

MSA === =222 =20.16
MSB =38 — 2139 _ 1079
b—1 2
MSAB o SSAB - 0.586 _ 029
(a—1)(b—-1) 12
MSE o SSE 1, 15.5 & 086

i ab(r-1) i
Analysis of Variance (ANOVA Table) calill Jdas Jeaa Gas<s (8

1(979) & ALY Jidas Jsan 3 Lardatis o &y pumall ol Adaws 2
(CRD) pponsiy e, cllisny el Cilial 23,23 (ANOVA Table) it dbas Jysa :(9-9) s

S.0.V Df SS MS F cal. F tab.
A a-1=1 SSA = 20.164 MSA=20.146 Fcaa)=23.42 441
B b-1=2 SSB =21.59 MSB=10.79 Fcai®)=12.56 3.55

AB (@a-1)(b - 1)=2 | SSAB =0.586 MSAB=0.293 Fcaiap)=0.34 3.55

Error ab(r-1)=18 |SSE=155 MSE=0.861

Total abr—-1=23 |ssT0=57.84

O Lsine (358 3my Jmy 128 (Foaiqn) = 23:42) = (Frapa) = 441) & W o
bl Cilial G ol (A) dalall il gise

O Asina (B8 9 (i 13 (Feaigy = 12.56) = (Frapg) = 3.55) ] Las o
bl Juals e fogina 380 L bl Gy clibuadl G T (B) dalall <l siss

:BjJé 33)—’ \){. ‘Cj (,é_\u \l@ﬁ (FCal(AB) = 034‘) S (FTab(AB) = 355) Zj LQEIJ o
(B) Jaladl cilsives 5 (A) Jalall lygivse G JAEN Gy L gina
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:(4-9) Jua
el D AL i Al S ol Lol dilaie ad oy B Ailia Fppas sl
(B: by, by, b3) au (30 20 ¢10) lisine ED Bihall Gee 35k SIS 5 (Al @y, 82, a3)
& Lty ax8) Lapalll Slaagll sl mlE Guld 3 awsal) Algd (s el DS e

{(10-9)Jsaa

(CRD) ppastty Bl Gaey Sl sl e Ayatl iyl 25 :(10-9) s

E el , &Lh:ug::a
; - Gl
Treats Yijk (Q\&hﬁ'ﬁd\) <)) il ’ e lalaali]
caleallY i, .

(3ac Yi. O
. L. EDlalaal)
P AsSY . . | Rt | RO | R3D| RAD| i
(A0 | (B)D | <&l

bl albl i 1.3 1.2 1.3 4.9 1.2
al b2 alb2 1.4 T — | T 15 54 1.4

b3 alb3 N7 15 o 1.6 5.6 1.6

bl a2bl 1.3 M 1.3 1.2 4.90 1.2
a2 b2 azb2 15 1.8 1.7 1.6 6.6 1.7

b3 a2b3 1.7 1.8 1.9 1.7 7.1 1.8

bl asbl 1% 1.3 1.1 1.2 4.8 12
a3 b2 a3b2 15 1.6 1.3 1.3 C 4 1.4

b3 a3b3 1.6 15 14 1.6 6.1 1.5

S £ gandll 0
52
: G gllaall

Ligina (g5 Yo palll 2] o Leglalaiy BPall Gacy Sl Ciia 586 3a0 (1
A Qs Hlal Gaday (0=0.01)

Cilial Ga Jadly) 23a 23 ((LSD) laa) alasiuly clebea) G &ginall 558l 2agl (2
Login JAE Dl 3acy sl

3

L Jall
(11-9) dsaall Haef & ¢(10-9) dyaadl Go CABLdlly G goane Fhit (1
AB JAISl

.(CRD) aanay &ihall (3ac s dlalall Cilial 4ypail cdlabaal) aalae 1(11-9) Jsaa
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Vi
B & senall | s sidll
A bl b2 b3 Sai | Mean A
al 49 | 54 | 65 168 14
a2 29 | 66 | 71 18.6 155
a3 48 | 57 | 61 16.6 138
g sl =
- 146 | 177 | 197 | syi=52
Cildal gidl)
s a2 Wl

:( AVOVA TABLE) (it Jslas Jgan b cibibual) piis
a=3 b=3 r=4
:(Correction Factor-CF) maausill Jalee Gl (1
cF =) o G _ g5y

abr I 3X3X%x4

:(Sum Square of Factor A - (sl Glial) J3¥) Jalall Cilaiss goene Slus (2

SSA)
-2 2 2 2
SSA=A- CF A= > ai i (16.8)+(18.6)“+ (16.6) - 282.24+345.96+275.56 1
br 3X4 12

75.3
SSA=A-CF=753-751=0.2

:(Sum Square of Factor B -SSB) (&l (3ec) B Jalall cilxiys ¢ sane Sl (3
$2 2 2 2
ssR=RLCF p= > bi il (14.6)#+(17.7)= + (19.7) — 213.16+313.29+388.09
ar 3X4 12

76.21
SSB=B-CF =76.2—-751=1.1

:(Sum Square of Interaction AB - galelall G JAIEN Cladph goane Slua (4
SSAB)

2 2 2
Yy _ (4.9)“+ ..+ (6.1) '
r 4

AB =

SSAB=AB-B-A+CF=76.5-76.2—-753+75.1=0.12
:(Sum Square of Total - SSTO) &Il claiyal ¢ sane Lol (5
RAB = Yyl = (1.3)% + -+ (1.6)* = 76.86
SSTO =RAB —-CF=76.86 — 75.1=1.75

:(Sum Square of Error-SSE) ;i) Uadl) culad e gsana Clan (6
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SSE=RAB - AB =76.86-76.5=0.33
Or
SSE = SSTO-SSA-SSB-SSAB =0.33

0

Wadlly Jaldilly dleadidl cllaall (Mean Square- MS) cilbaball clalgin Slaa (7

SSA 0.2
MSA=>2=22=01
MSB =328 L1 _ 55
b—1 2
MSAB = SSAB — 0.12 - 003
(a-1)(b-1) 4
MSE = SEA L 035 e

" ab(r-1) 27

Analysis of Variance (ANOVA Table) ¢l Jalss Jsaa 23 (8
(1279) &) AN Julas Jgan 3 Leaatiy ylos & puamall ol Adats 25

-(CRD) aseaiy &5al) (3ac 5 slaldl alical 43jal (ANOVA Table) ¢l Julas Jsaa :(12-9) Jsaa

S.0.V df SS MS F el F b,
A a-1=2 SSA=0.2 MSA=0.1 Fcai(n)=8.33 5.49
B b-1=2 SSB=1.1 MSB=0.55 Fcai®)=45.8 5.49

AB | (a-1)(b-1)=4 | SSAB=0.12 MSAB=0.03 Fealas)=2.5 4.11

Error ab(r-1)=27 | SSE=0.33 MSE=0.012

Total abr—1=35 |SSTO=1.75

i b G (A, B, AB) clabaall Zygundll (Fear) o Sl (12

MSA 0.1 MSB 0.55
F = —= ——=8.33 F = —= ——=458
cal(d) =~ MsE _ 0.012 cal(B) = Mse ~ 0.012
MSAB 0.03
F = = =25
cal(AB) MSE 0.012

(Fran) lsanll ) 21t (13
FTab(A) = Fa(de» de) = Fa(z' 27) = 5.49
FTab(B) = Fa(de'de) = Fa(2727) = 5.49
FTab(AB) = Fa(deB' de) =F,(4,27) =411
&UJM\
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C):\g 5.:3_9.\:.4 &éj‘)ﬁ 3‘9.;‘5 ‘“5.\,_1 \J@.S (FCal(A) = 833) 2 (FTab(A) == 54‘9) Zj LA/J °
) Calial G g1 (A) dalal) il siane
On Asine B9 3 S 13 (Feas) = 45.8) 2 (Fraps) = 549) O s e
Y e fosine 580 g Bhall Gee & s (B) Jalal) il siase
G dam Y A g e (Foqpy = 2.5) < (Frapus) = 411) & Ly«
G e Y Gl (B) Ja) Sligin 5 (A) delall Sliise G SN G Koo
Ahall Gae s Sald) Calial G JAED T ins
(LSD) JLia) (gaks
M}CN\(«.\ALSD JLLA\ U
( de) - t(% 27) = 2 A B
LS (AB) JAllly (B) dalally (A) dalall (sginn (38 S8 Slin &5 lanie

2MSE 2X0.012
LSDsy = t(%,de [ZMSE 2771 x 202 _ 0123
a 2MSE 2x0.012
LSDg, = t (£, dfE) x |2 = 2771 x 20912 _ 123
LSDspy =t (%’de) X ’21\/71ﬂ5E — 2771 % ,2x0‘;012 — 0215

(SaY) A Jalal) cilale i G A3ylaall (13-9) Jsanl) Adass &5y m
(LSD) alasinly ilale dpyat 3 200N slald) Cilial chlal gt 43)lae :(13-9) Jsan

Groadll Uadl) da clanyal s 4alsaal) (1)

LSDa =0.123 = a
treats Mean 1.38 14

a[l 1550 || 0.17*0 || 0.15*D
| a0 || 140 || 0.0 0.00 |

o Alaally xS 1,55 al Lalgin el el 3 Glual) 48 Jle (ap) cailall Ugine (336
xS 1.38 &l (as) caladl) Jal i 8

(DA ac

) B Jalall ol i Gy 43)aall (14-9) Joanl) dac) =

.(LSD) plasinly Lilele dypm3 5 ADEN Lall (3ee cllalesin 45yl 1(14-9) Jsan

LSDg =0.123

b1

treats

Mean

1.22

b2
1.480
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bl 1.640 || 0.42*0 | 0.16*D
| b0 || 1480 | 026D | 0.00 |

el play Lligin ol el 3 SN 6 o (D3=au30) sl Gac Uyina (358
23S 1.2 3y 62 (e 10=D1) EaY GGl Talesin J81 o 43,050l 228 1.64
(&N e X ol Gana) AB JAIEN cillaligie G Aladll (15-9)  Jsandl dac) =

((LSD) pladialy &E) slald) cilials 25al) Ganl 4068541 COlaled) llaligia 43)lie 1(15-9) Jsaa

TfsaliABzol'\;;n a3bl | a2bl | albl | alb2 | a3b2 | a3b3 | alb3 | a2b2
Ae wh Al 12l 2emimommnind, | W L5 | 1.6 tpel,

a2b3 1.8 0.6* | 0.6* | 0.6* [ 0.4* | 0.4* | 0.3* [ 0.2 | 0.1
a2b2 IF7 0.5* | 0.5 | Oi5*§ 0.3* | 0.3* | "82 | ONLYRUM®
alb3 1.6 04*(04* ] 04| 02 [ 02 | 01 | 0.0
a3b3 18 0.3* 1 03*| 03| 01 [ 0.1 | 0.0
a3b2 1.4 02 |02 0.2 0.0 [ 0.0
alb2 14 102 (02 |02 0.0
albl 1.2 00 [0.0 |0.0
a2bl 1.2 (00 ]0.0

Sle (a2b3) Alsladll 5F (D3=30) sl Gee e () latd) Ciiom JAISN dlilas Ugina (338
JA O lalaal Lligin O pe Al 48 1.8 &l el ) el dael 3 cdliled) £
258 1.2 Lia K el i (a3b1 5a2b1 5albl) &hall Gae po ciliad)

Two-Factors )allst) Lsdall cileGadl) apaaly plalay Llle 43 -7-9
(Experiment in a RCBD

daatall (8 afisall Jelsall Lanpadll claagll puilat pae Ala (3 Gl Ge g5l 138 Jaaind
e i) ppaai b lgal) LY i U dilatia clelad b Lpnsanty Lot 2Kl Ayl
235 o155l (CBRD) 4lalS) 435/ 55al)

:(Layout of the Experiment) dyail hubds —1-7-9

B: by, ) LB Jalally (A 8y, 82) J5Y) Jalall ((2x3) clale il Elale dyas Laglad) JUaS
K gl) clels 4l 5 ((CRBD) alol<l) Zdlpdall clelhill ppasi oty 5k (by, by

ol L 1A CDlaladll JS5 (58 (e 4 30 Clsan 43855 Alalns
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(1679) Jsaally minse 4y afll Tabaia (S5 . (a1hy, a1z, a1bs, azby, @z, azhs)

((CRBD) paansiy (2x3) (bolxs Aibele 4303 Taghass 1(16-9) Upaa

I3 g adll Sl & Uaal) Calldl) ¢ Uil &Il g Ul
Bl B2 B3 B4
aib: ab, ab; azbs
azb, aib, abs aibs
abs ah: aib: aib,
aib, aib: aibs aibs
abs azbs aib azby
aibs H aibs H azb ‘ ab; ‘

o osing g U 08 O gl Jah ganly galy g U OK 8 1A cOlalaall praes Dol of Jayi
laist B OR Qals Happal sl o dldleal) 3 8 o 5 BN COldleal) pren

5 Jying (Slaaladl) o) Caas (e Alan}) ol il Eilee dhges ol 0

foulia Jsia b claaliall Adis —2-7-9

Gk (2x3) galele @3 Alale Ayl JlaS Q) sl 8 i) Edlelad) £y Cua,y

4) S Lol Slassll a5 Cus ((CRBD) ALlSH alsdiall cleladl) prans plasiuly
—9) Jsaall W& saa (rxaxh=4x2x3=24) Luilaiall Lyl clasgll dae (8 (el

(17
(CRBD) asaay (2%3) cplalay Likile dgpmil bl 25 :(17-9) Jsan
EDlaladllll alaa Callatygia
il U chlalaall | cdlalaal]
. . EDalaall Vi Y0
Jaladll | Jalali] O3V gl | ol g0l | g Gaall | il g ]
(A0 | ) | =WA0 B1 B20 B3O B4D Yyi
bl albl 5 6 6 % 24 4
al b2 alb2 6 5 7 8 26 4.3
b3 alb3 8 9 8 9 34 5.7
bl a2bl 4 3 4 6 17 2.8
a2 b2 a2b2 5 4 6 5 20 3.3
b3 a2b3 6 7 6 6 25 4.1
cilo al) 2palaa S £ gandll 0
Y 146
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 asanilll 2oaaly3l) & 3galll ~3-7-9
Yik = u+ Aj + Bj +ABj+PK+ Eij

(A) daladl (o (i) sind) lgle Bila 5 (K) Eaapadl) sanslly AZalall saaliall dad 1Y
{(B) Jalad) 5 (j) cssinalls
(il adiaal) doadll Aladl L) sp
(A) doladl (e (i) osimsall il dad :A
((B) Jaladl (e (j) cssianall ki e 2B
28 g (B) Jalall G (j) sl (A) Jolall G (i) cssionall 0 il 3 2ed :AB;
laladl Gy JAIS
3aaLiall o3¢ AZalall (K) g a3k das :PK
(Yik) Lagyadl sangl) by Salall ¢ afl Uadll Lo :Ejye
Gl Jalat Jgaa (g
(18-9) Jsaalls lalipe ladll (o g5 13gd GALEN Jidas Jgan 45,

.(CRBD) asansiy cnlele Zikile 4y,n3 (ANOVA Table) (il dulas Jsan :(18-9) Jsas
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G o] | Al lay| SN Sl ponnd]| () b B (1) FOD (u,;?\)
S.0.v/7 df S.S M.SO Feal.
FTab.
eile aall] F,
r-1 SSBk=R-CF SSBk (Bl F
Blocks(] MSBk = — _ SSBk Tab(k)
__MSE
I Saladi] B SSA MSA
2 A a-1 SSA=A-CF MSA = p— Fea(a) ~MSE Frapca)
SEI Jalalil b " SSB MSB
5 -1 SSB=B-CF MSB = —— F =—— | F
B0 S o 1 Cal (8) = M1SE Tab(B)
G JAVEND SSAB=AB-B-A SSAB -, o0
_ e = — b= MSAB = AB) —
oy | @DE-D +CF i T MSE| Fran(an)
Experimental
Erral (ab—1)(r- | SSE = RAB -R- AB MsE = SSE
ot g Y Hels dfe
Total abr-1 SSTO =RAB -CF

.(19_9) L,S}A;jl’.’ f);HA j}& L:Q’S L@—jLo.uA ;;’é ‘J}J.;J\ ‘A ‘:—.’L]LUAAJL.} &..“S - S‘ :'):\_'1‘}33\ UJ

G Slae [ B A A E sane | ADAN sy [ (0AL) a3, B i
S.0.V S.S d.f M.S
e iy SSBk:R-C;F £
Z Y.k r-l MSBk =
Blocksl R = ]
ab
I Jaladi SSA=A-CF <
] 2 ai’ a=1 MsA = >A
[ = a—1
br
B L SSB=B-CF B
=y D bi? b—1 MSB = 222
3 e =1
ar
- LS SSAB=AB-A-B+CF -
” ¥ § @-b-1) | MsaB=—2— _
AB AB= r (@a-1)(b-1)
3 (el SSE=RAB-R-AB+CF -
(2 abr
er -D(r-1 SE=_—_°>°=
Experimental Error RAB= Y. (ab-1)(r - 1) -0 D
1
g sanal SSTO=RAB-CF .
Total
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cr=l

)2 . A
Vil (eles

ab

ol S (F) ol 230 gan) il 21 i &5 G
Frapsry = F(dfg, dfe)
Frapay = F(dfy, dfg)

Fraps) = F(dfp, dfi)

Frapcap)y = F(dfap, dfe)

:(5-9) Jia

Gyl A8l QIS 5 (A 8y, @y, 83) calial DG slald) ,al Al Tlia Das Eg e

Aol Gaf & Ly «glasdlll B Jlo (B by, by, bg) (ki « 3, et gl 5 )
(ol el f (pa ! U ol Tipee clolll (2D 3) L) ) pdb s 5 Al
Jsiall daie i/ Tppall Saagl sloas s 615 ((CRBD) pransll plasily lelal

{20—9)
.(CRBD) asanas (53l (3ph ge 2lalall Caliaal 4y ) cililyd) 2405 :(20-9) Jsaa
O el Cile Uadl)
et Vij v STETE:
Treats glmﬁgfm SbigpriF
” Means
) SV Gk uL@\ B1 B2 B3 >Yi 7
(A) (B) | %@
by albl 1.6 1.5 1.5 4.6 1.5
a b, alb2 1.9 2.0 24l 6 2.0 17.7
bs alb3 2.3 2.5 2.3 7.1 248
bs az2bl Ty 1.6 1.7 5 1.6
a b2 az2b2 2.4 2.3 2.2 6.9 2.3 19.1
bs az2b3 ) 2.3 2.4 7.2 2.4
by a3bl 1.9 1.8 1.8 5.8 1.8
as b, a3b2 2.4 23 2.5 Wl 2.4 20.5
bs a3b3 P ./ 2.6 2.5 7.8 2.6
Y Bi 19.0 | 189 19.4 57.3
1 glhadl)

LD Jidas Hlas) Gy Glasdll) 2 ) e Legdalhss (63 Ayl slald) caia 556 daf L1
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.(Duncan) il alasiuly colabea) G Lsinad) 5580 204l .2
S M Ay Sl Ga (dals) Aadg Juadly (U Aipl Juadly Sl g5 Juadl 33a .3
(00 =0.05) Juial (g5ise Jie laidld) Gpo Lalis) Juadl el

E

: Al
G Esde O 385 (21-9) Jsaal) lasd B a3 Joon il Bloal ilileal) Jigd 5

JAIEly (B) delalls (A) dalall clihail) cladis goane o slay &3y (B A) culelad
.(SSA, SSB, SSAB) Ll (s Legiu

(CRBD) asasais (53l 35k e sbalall Cilial 4atl clalead) aslae 1(21-9) s

Vi.
A B bl b2 b3 S M/ia”
al 46 | 60 | 71 177 1.9
a2 50 | 60 | %2 19.1 21
a3 55 | @2 | B 205 2.2
Ehi 51 | 2T 98 | >y =573
MeanB | L7 | 22 | 25

:( AVOVA TABLE) calill Julas Jgaa b cllual) aidass
a=3 b=3 r=3
:(Correction Factor-CF) pasaill Jalas Gloa (1

2 2
Py, L ST IRTIORT
abr 3X3X3

:(Sum Square of Block-SSBK) cule Usill cilal i & sene Cilusn (2
SSBk= R — CF
Y2 (19)2 + (18.9)% + (19.4)> 361+ 357.21 + 376.36
L _LYE_ (1924 (189)2+ (194 _ N
ab 3x3 5
SSBk= 121.61-121.6=0.016

:(Sum Square of Factor A - (sldl Glual) J3¥) dalall culad % g s Gl (3
SSA)
P2 2 2 2
SSA=A— CF A= Y ai _ (17.7)2+(19.1)? + (20.5) _
br 3x3
313.29+364.81+420.25 — 122.038

9
SSA=A—-CF =122.038—-121.603 = 0.435
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:(Sum Square of Factor B -SSB) ({53 (3yk) (G Jalal) iladye & sane Gl (4
SSB=B-CF
B = Y bi? _ (15.1)%+4(20.1)2+(22.1)% _ 228.01+404.01+488.41

ar 9 9
SSB =B - CF =124.492 — 121.603 = 2.889

:(Sum Square of Interaction AB - galelall G JAIEN Claijh goene Slia (5
SSAB)

= 124.492

2 2 2
AR =2L =B E-2U8 174983 (6

Tr
SSAB=AB-B-A+ CF=124.983 -124.492 — 122.038 + 121.603 = 0.056

:(Sum Square of Total - SSTO) &l el yall ¢ senn Sl (7
SSTO = RAB —CF .
RAB =Yy;x* = (1.6)*+...4+(2.5)* = 125.13
SSTO =125.13 - 121.603= 3.527
:(Sum Square of Error-SSE) {ouysill Uadll cilad i & sane Slua (8
SSE=RAB - AB - R+ CF=125.13 — 124.983 — 121.618 + 121.603 = 0.132
Waally JANSs dleadidl cOllaall (Mean Square- MS) cilbaball cilalgin Slaa (9

MSA =334 -2 _ 215 MSB = 358 288 _ 4 44
afa 2 dfs 2
MSAB = 3348 _ 20%¢ _ 5914 MSE = ZE 2132 _ 40083
af ae 4 dfg 16
. 5 SSBk _ 0.016 _ o
dfpk 2 '

Analysis of Variance (ANOVA Table) ¢l Jdidas Jsaa 324 (9

1(2279) &y G lat Jpn b leardatis Tl By gundll il Adaws &5
{(CRBD) psasiy (53l (35 o 3Ll Ciliual 33501 (ANOVA Tablle) Gl a3 Jsoa :(22-9) Jsas

S.0.V df SS MS F cal. F tab.

Blocks r-1=2 SSBk=0.016 MSBk=0.008 Fcalek=0.96 3.36
A a-1=2 SSA =0.436 MSA=0.215 Fcai(n)=25.9 3.36
B b-1=2 SSB =2.889 MSB=1.44 Fcae)=173.49 3.36

AB (@-1)(b-1)=4 | SSAB =0.056 MSAB=0.014 Fcal(as)=1.68 3.01

Error [ (@b—-1)(r-1)=16 | SSE =0.132 MSE=0.0083

Total abr —1=26 SSTO =3.527

a
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1A sl (F) 4 Sl (10
MSA _ 0215

Feaway = 355 = Gooss — 229
Feas) = Z;ﬁ - 0.10.::3 = 173.49
Feavas) = I\Z/IS:EB - 0?6001843 =168
Feausio = AZ;SBEk - 0?6000883 = 0N

G (5 asendl psadll G (16) dfe bl (F) Jsx 0o (F tab) ded zhanul (11
LA el b (4 )deB 5(2) df 5 dfa cOlaleddl a1 cilaya 0.05 ZllaaY)
Op Asie 3508 3 S 13 (Fegia) = 25.9) 2 (Frapa) = 3.36) Jwe
L) Gilial G g1 (A) daladl il siase
O Ksine G5 3535 S 1368 (Foqupy = 173.49) 2 (Fraps) = 3.36) Ul W €
WY e () b G gl (B) Jolal) Slasinne
G s ¥ Al w138 (Foguapy = 1.68) < (Frapap) =3.01) & sy @
Gad Sam Y Gl (B) delad) Glisine 5 (A) dalad) Clisiose G JAIED (i gina
({30 Gl B) (0 iy 5 oLl A) sl lygions Gpap JAISD Gy Risine

.(Duncan) olSis el aladiuly cO bl G £ giaall (355l ansf 1Ll
3280 Jalgall (DMRT) 23l (lS5s jUidl eha) Gy CBlaladl) G yginall (35 8l ehaY
rAgY) Elshadll A Lo JAIE,

(A) Jalal) cillalgia 455laal ol sl Gy w

(B) Jalall cllalgias 4jladd (lSin il (Gl =

(AB) Galelad) Gy JAIEN il it Ljladd (lSas Ll Gk =
(A) Jalall il i 435a] (S sl Gadsi (1
0.05 Zlial) (ggiuas (16) dfe 4ed AV SSR-Duncan Jsas (e« SSR 4ad z)aiul &4
Dl 3 WA Jobadl clabed L3881 jnall 83 cBleleall acg (sasenll saall 8
Ll Jganlls

LSR(4) = Sz, X SSR

\/MSe \/00083 — 0.0303
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Ll Calial Gl LSR ad Sl 3(23-9) Jsaa

t sl WS LSR zhainY (23-9) Jsand) e ) 2

SSR 3.00 | 3.15
Sxa 0.0303
LSR¢) | 0.091 | 0.095

Treats A Means
a3 2.2a
a2 21b
al 19c

reb WS A Cllaligia Gy Aall (24-9) Joaall dae) &

(DMRT) alasinly alald) Calioal callalegii 43180 1(24-9) Jsan

LSR(B) = Sf

. al a2
lbadl Ll sia | LSR 1.9 2.1
s s
a3=2.2 0.095 0.3* 0.1%
a2=2.1 0.091 0.2* 0.0

rol WS laay) dagm (&g

Gsisa e (DMRT) Jlid) Can (gina (58 lein Sagn V4 Cipally

®) X SSR

MSe 0.0083
Sip = \/ar —\/ —= = 0.0303

ok W& LSR zhaiu¥ (25-9) Jsaall dae) 2

242

& ) &l il
0.05 Jlaal

Z) el Ll el el Y GliaY) &6 e (83) slld) e Gy (356
GJ:::T Lﬁi\ (al) ALl canal Laligia Jal e 4 laally (CS 2.2) EaL g;—‘l\j ul;.ml_d\

(65 1.9) & ot 21
(B) Jaball Al sis 45 (DMRT) ol sl (ks (2

0.05 Gllaa¥) (siumas (16) dfe 48 AVa SSR-Duncan ‘:JJJ? e SSR 4. é‘ Ll (’"‘"

Dleddl 3 W B Jalal) cOlaledd L8 joadd) 83 cOlabed) saes (saseall sadl 8

:éuj djjﬁj\j




SSR | 3.00 | 3.15

Skp 0.038

LSR |0.091 | 0.095

toh WS B cllaligi (4,6l (26-9)  Jsandl Sae) &

.(DMRT) alasinly &)all Gee cilalogis 45)ie 1(26-9) Jsan

. bl b2
ol sl LSR 23 (g9 7 2.2
b3=2.5 0.095 08* [ 03*
b2=2.2 0.091 0.5* 0.0
Treats Means
b3 25a
b2 2.2b
bl 17¢
rh WS laay) a5
Gsise dic (DMRT) [las) o osine (38 L dagy ¥ 4wt Capally Syt Al &L gl

0.05 Jlas)

Ligie b el 3 Gl Gy 36 e (D3) & AU (Jasi) (ol Aila Usina (565
i G (L) 0 Tl S O e Al (6 2.5) @ laitld) iy
(65 1.9) & il ity (b)
(AB) galelall f JANED cillal gtk 45,lial (DMRT) ulS.m Jlal Galai (3
dfe =) sl Wadll &5a ilapy 4a AV SSR-DuUNCAn Jsaa (e SSR aad £ haiul &5
((AB) Ll cOlalaal) 3o Jidh A (P=9) wdlalaal) s3c5 (00=0.05) Lsinall (s5imsas (16
SSR(a, p, dfe) 1 sy laall 2dll zhaiu f

LSR(ag) = Sk(ap, X SSR

243



MSe 0.0038
Stamy = \/ . _\/ — =0.0525

t sl LS LSR £ haia(27-9) Jsaall dae) 2

ool gyl sl Calial Gy JANED Gl gl LSR ad Sl 1(27-9) Jsaa

SSR 3.00 [ 3.15 | 3.23 3.3 3.34 3.37 3.39 | 3.4l

S)Z(AB) 00525

LSRag) | 0.158 | 0.166 | 0.169 | 0.173 | 0.175 | 0.177 | 0.178 | 0.179

el WS (Gl Ayl >l Caia) AB JAIEN cullalesin (s 43)laall (28-9) Jsanll Mac) 2

(DMRT) alaialy (gl 4k 5 aletal) Calioal G JAIAN il gt 43)lie 1(28-9) Jsan

3w

Treat | Mean LeS#R albl | a2bl | a3bl | alb2 | a2b2 | a3b2 | a2b3 | alb3
AB AB .. | 15 1.7 1.8 2.0 2.3 2.4 2.4 2.4

Ll ol
a3b3 2.6 0.179 ( 1.1* | 09* | 0.8* | 0.6* | 0.3* | 0.2* | 0.2* | 0.2*
alb3 24 10178 | 0.9* | 0.7 | 0.6* | 0.4* | 0.1 0.0 0.0 0.0
a2h3 2.4 0.177 | 0.9* | 0.7* | 0.6* | 0.4* 0.1 0.0 0.0
a3b2 2.4 0.175 [ 0.9* | 0.7* | 0.6* | 0.4* 0.1 0.0
a2b2 2.3 0.173 | 0.8* | 0.6* | 0.5* | 0.3* 0.0
alb2 2.0 0.169 | 0.5* | 0.3* | 0.2* 0.0
a3bl 1.8 | 0.166 | 0.3* 0.1 0.0
az2bl 1.7 0.158 | 0.2* 0.0

((2979) Jsaally dalase JAIGN cllaligin L &5

-(DMRT) (1 2ty slalll cibial e QAN ST Gt 1(29-9) oo

Treats AB | Means AB
a3b3 2.6a
alb3 24b
a2b3 24b
a3b2 24D
a2b2 23D
alb2 20¢c
a3bl 1.8d
a2bl 1.7d
albl 15e
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Gsisa e (DMRT) Llid) Goven osine (38 Lot gy ¥ ands Capally @i Al Sl 5l
(0 =0.05)Jlaia)
Gid Al (b3 Ladll) (ol diph ae (83) 2kl Ciia (o JAEN dlaes Usine (330 : UG
35)ally (38 2.6) &b ol Ge ) Lligin el el 3 cdlaladl) 4y le(a3b3) dlaledll
ilaleal) (B (b1 Zad) @3\ Ak pe (@1) Slald) Chica JAIS CLabaal Lalisie Jl e
(&8 1.5) b gl (e laly) Eulaef AN (alb1)
Two-Factors ) (Aml giall sl alaiialy culalay dilele 4305 -8-9
(ExperimentinalL.S
e (556 O G gl paal) e Dlalal) S 3 (LS) (8 ) ppesi (g Sy
e e e Al oda 3 Al @al das G5y e Leiligivay A & ARIA Jalsall
Lapadl) lasgll o LAY CBlaleall sy Al Ak Gulsi e (ab) 1A C e
Balelad) a3l Gy Cager Juaill 138 3 A B Joadl) 3 Loy 35 A Lo daLall
b Cplaley (3 Gyl e faaind A
:(Layout of the Experiment) &yalll hbis -1-8-9
B: by, by, ) G0 Jalally (A ag, 85) 5V Jalall ((2x3) galelay Aille dyyat Jagladil JUiS
e Gl 2nY e lal (558 G Gy SIAL ((LS) 2ol CDAl pranai glasiuly 315 (bg
EDlelaall (585 5 ¢((axh)?=( 2x3)?=36) Luyalll clasgll dac Sy 320ef (6) 5 Casia (6)
(b1, aiby, aibs, abi, ahy, ahs)
t AN IS A D Lalaall Srasi (Say el pdati Al s
t,=aib, ty=a1b21 ti=aibs t,= asby ts=asby te=

abs

e Sedi Alales J8 O Ty 5 Gilsdie S Lapndl clasgll e cdlabedl gy 4 Eua

((30-9) Jsaadly e 38 LK dgee K L Baaly e 5 Cam K 3 Jai aal,
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(LS) pransis (2X3) gulalas dilele dpa3 ol 1(30-9) Jsaa
s2ac Y1 cileUad Jale &L giue
Cl C2 C3 C4 C5s Co6

Clsive | R1 t, t, ts t, ts te

Jale

el 2 ¥ G s t 4 b

cisilall | R3 ts ts te t, t t,
R4 | t, ty ts t t,
RS tg ts t, t, t, t,
RS f tg t t; iy ts

rAlalal) qulall) g 2 il aall asanall Alad) Gl £3gadll —2-8-9

ol L& alalay ilele Aypatl 236 ) ppensil sl 2350 Alslas
i=1,23....ab

Yijjk = KL+ Ii + ¢ + Ak + B; +ABa)t €ij

il Al () 25als (i) md) CaZally asmgall A adl) saaglly A2alal 520 Lial) Gad Y
{(B) Jeladl Gy (1) cssinaally (A) Jalad) Ga (K) (g5imnal

Al ol aaLiial Zlall I il Ay 58 5 (puaionall) A s paall ddall Alal) S gidlh - )
a3l 5an ) 4 asmsall (i) Calal) Ll Ay

Aapadll ol 48 35nsdl (1) 330l il Az

(A) dalall Ga (K) ssimsall il 4o A

((B) Jelall &e (1) ssinsdl) ki Aes :B

(B) Jalall (e (1) cssinsally (A) dalal) G (K) (ssimnall G il 58 o8 :AByg
(Vi) 3alially Salall Eu a3l Uadll Lagal) Lol €ij(k)

Gl Jalat J gaa Gagss

((31-9) &8y Jandly g A 12gh QAN il Jgan (055 25
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(LS) pranstiy (lalay kile 45230 (ANOVA Table) Gl Jibss Jaa 2(31-9) Jaa

S Salas |l Elayl]| SN cilado fendl] (oH) bl Bl (qpund) FO | (@) F
S.0V df S.S0 M.S Fcal. FTab.
o ilall SSr
Rovys ab-1 SSr MSr = 75— 1
3 Y SSc

Columns ab-1 59 Sl
~ MSA
e Cal(A) = MSE
el B SSA=A-—CF MSA= 22 Frapcay
A a-1
. ~ MSB
At delatl b-1 SSB=B - CF MsB = >2B A® “uSE | Frapm)
Bl b-1
. MSAB
S JALENT i . SSAB=AB-B-A MSAB = SSAB Fea(aB) = 1o |
AB[ (a 1)(b 1) + CF (a—l)(b—l) MSE FTab(AB)
Gl B ) ab - E=——
Experimental ( 2;( SSE (ab—1)(ab-2)
Error/
FGED G2 1 | sSTO=RAB-CF
Total
((32-9) Jsaalls dalmse (AN Jdat Joan b cllually daleial) Gl gl Ll
«(LS) praaiy Galelay Alale dpail GlEatY) Gl fsanae Sl Jsas :(32-9) s
G ilas Cldl jail) Clad ja ¢ sene [ AN Slay [ (bl clad Al Bl i
S.0V S.S d.f M.S
s galall Y2
Ra SSr=%—CF ab-1
3aac Y ZYJZ
Columns " !
7. SSA=A-CF
O el S ar Msa SSA
A A= 3 a-1
ab
P SSB=B-CF -
) Jallll S bi? b-1 MSB = >
Bl B == b-1
a‘h
SSAB=AB-A-B+CF
< TR SSAB
o S Sy (a-Db-1) |MSAB=—"=
ABI AB==1 (a-1)(b-1)
Geuoadl Uadl) SSE=SSTO-SSR-SSC- SSE
= - ; MSE=— 2=
Experimental Error SSA-SSB-SSAB (ab -1)(ab - 2) (ab-1)(ab-2)
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SSTO=RAB-CF
(ab)?
?:)::‘D RAB = ZY'JH (ab)* -
_ (r.)?
CF = an)y? C_ga..a.d\ d.ab..e
okt S (F) a4l gand) ail 215300 25 Eus
Frapay = Fo(dfa, dfg)
Frape) = Fo(dfp, dfg)
Frapap) = Fo (dfap, dfg)

:(6-9) Jt

Al ag, ) sl Ga Gpiea )uu )l (LS) u.\.u)d\ @J‘J\
G588 e lsaldll 2 1) 3aS e (Br by, bp) (L o) G ik
gl Aadad (16) Ll langll Sae G5y sael (4) 5 Cisin (4) 00 Gl 2
A=a;b; B=aib, C=asb; D= asb,

5 aladiuly 4_,1,‘,1:_ ‘UJM N
BHiCic gy (a2
G 3

Qe 208 A EDlalaall G sSg
((33-9) Jsaall calilyl) Ak &3

A(LS) preais (63 ik ae sl i dypail il ks £(33-9) s

 2oc T ths Jale S g o G| s
; o alall O Malzall | B lalal)
C1 G2 CY C4 Yi. Y.k
“hsws |R1) Cc=-1| D=-2 | A=0 | B=-5 YaSed &5
ale —
e\l R2| B=1 | Cc=-1| D=2 | A=0 Y2= -2 t,=-8
“sall IR3| A=4 | B=1 | c=-3 | D=—-4 Ys= -2 t=-2
R4| D=0 | A=1 | B= C=- Y4=-3 t,:=0
aAAs:Y\ tm\a.n 6153\ &)AAAM
Yi=4 | Yo=-1| Y3=-5| Ys=-1
Y] 1 2 3= -5 4=-13 Y =-15
1 glhadl)

+(0.05) Zisina (s5ivee Aalll oded ol Jlas Ll 2)a) —1
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sk (16) base JUl ()Y addd s e
raelae 4 Hi 631 (34-9) Jsaall adan e Jens LN jabiadd il el aelae iluad 1
Al 0K o 2] SIS By A (e el 55 Bl SBlala
(LS) praaiy (63 fiph ae Sl fdia 4ypai) COLbaall paalae 1(34-9) Jsan

A B Jalall
bl b2 ¢ sexall Yai
al 5 3 2
a2 9 8 17
3 )
8’2‘? -4 11 Yyi=-15

:( AVOVA TABLE) i) Julas Jsaa 3 cililuall Ak
a=2 b=2 c=4 r=4 t=4

2 i 2
C.F.=%)t = G 11406 :(CF) matitdes Sl Y1

a (ab)? 2x2 x4
(Sum Square of Columns-SSc) saecy) Cilaiss & sane Sl (7
2 4)? + (-1)? HES WA
sSc =221 CF = e +4( Y 14,06 = 52.75 — 14.06 = 38.69
(Sum Square of ROWS-SSr) casilall cilaiss ¢ sane Clus (3
2 —8)% +(-2)% +(-2)5+ (=3)?
ssr=2% _cF = Q0D :( Y 1406 = 6.19
:(Sum Square of Factor A-SSA) (sleld) calial) J3¥1 Jalall ey ¢ sane Gl (4
SSA = A- CF A= Lot _ @CLU) #7255 §4. 8
B T ab? 2X4 i F it

SSA = A- CF =36.66—14.06 = 22.60

:(Sum Square of Factor B-SSB) ({3l (k) B Jalall il i g same Slasa (5
SSB =B - CF

_ Zbi? _ (=4)’+(-11? _ 137 _
Co% T 3 2x4 "IN

SSB =17.13 - 14.06 = 3.07
:(Sum Square of Interaction AB-SSAB) gulelall G JAIEN Cilad s ¢ sane Slia (6

2 2 (N2 (_0V2a(_a)\2
AR = 2V _ OB 179 _ 4y o
ab 4 4

SSAB=AB-B-A+CF=44.75-17.13- 36.66 + 14.06 = 5.02
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:(Sum Square of Total-SSTO) 2 claiyall ¢ sana Sl (7

SSTO = RAB-CF  RAB = Y™ 32, = (=1)2 + (=2) ..+ (—4)? = 95
SSTO = RAB —CF =94-14.06 = 80.94

:(Sum Square of Error-SSE) sl Uadll cilad o grane Gl (8

SSE = SSTO- SSr — SSc — SSA — SSB - SSAB=
80.94 - 6.19 - 38.69 - 22.6 - 3.07 - 5.02=5.37

JAIEN Aliadiall COlelaally 3aee Y15 Casalall (Mean Square-MS) sl yall L i Gl (9

epaill Uadll
MSC — SSc — 38.69 _ 129
ab—-1 3
MSr=—-2=22_706
ab—-1 3
MSAE LRI L)
a—1 1
MSRIEFSENEEEA™S, 3 (7
b—1 1
5.02 5.02
MSAB = = e 5.02
MSE A 5.37 N 5.37 g 0895

(ab-1)(ab-2) 6

Analysis of Variance (ANOVA Table) call Julas Joas Gas<s (10
((3579) a5 AN Jilas Jsan 8 Lealalls g seemal) il 2lats 45

A(LS) aresys 53 (hiyhe ze slaldl it 4323 (ANOVA Table) il Jilss Joas 1(35-9) Jsaa

- - Glabh foene | laball Taligin “ ’
S.0V/] df - Fcal F Tab.D
S.s0 M.SO
Ca salal) L |
—— 3 SSr=6.19 MSr=2.06
] 3 $5c=38.69 MSc=12.9
Columns =30 =1z
I3 Sala2i] _ _ MSA Frapca) = 5.99
5 A 1 SSA =226 MSA=22.6 | Fouw) = 3op = 25:25 a
A sl _ _ MSB Frape) = 5.99
“'7_‘ BD 1 SSB _— 307 MSB—307 FCal(B) = M_SE = 343 a
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i AN MSAB F. = 5.99
uﬁe;\l;ﬂ 0 1 SSAB =5.02 MSAB=5.02 | Feaitas) = ez = 56 Tab(AB)
eapadl) Ll
Experimental 6 SSE=5.37 MSE=0.895
Error/
Total 15 SSTO =80.94

ol S (F) ol 230 gan) il 21 A &5 G

Frapay = Fo(dfy, dfg) = Fyos(1,6) = 5.99
FTab(B) = Fa(de' de) = Fo.os(l» 6) = 5.99
Frapap) = Fa(dfap, dfe) = Fyo5(1,6) = 5.99

(AB) Jaldlly

e Lgine (398 3sn5 Sm 1368 (Fegiqay = 25.25) 2 (Frapay = 5.99) O W €
(A) Jalall lysinse
Lyina G 25n pe S 1gd (Fegupy = 343) < (Frapy = 5.99) & s ©
((B) Jalal) Silysinss (o
Tigme (35 han ¥ AT iy 1368 (Feqiupy = 56) < (Frapap) = 5:99) &l Ly ©
(B) Qb clasnn 3 (A) el e Gy SIS G
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Z
4 TMAS EOCEI

3R SAKFTUm ALHF 6yBF
(Split-Plot & Split-Block Designs)
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dilad) Juadlil]
3 e lailly adadl) asalual
Split-Plot & Split-Block Designs

14388 —1-10

s Ally Aagal) aaebsill Gua (3phaiiall cilaa gl o 3yladindl) adadl) of) dBaail) adadll Analal i
Go ape lls S5 pe G e caleley Alaa¥l Gy oopladl ol s Ailelall Gyl 8
iy Ml Plalall 58 aradill Go gl 1 3 & G ¢ AV G0 2l dale e 353
Os8 AVl Lo (5% Leaaals Canlill 4l aa) (e cilite psine o Gliss Laayls
Laal 3

5 (CRD) s 00 Gulal) aseldill G (gl Gulad o Leaplan 25 o8 2804 ckﬂ‘ Eojladig
.(L.S) 5 (CRBD)

ARG adadl) aseluad (b Aiw 2l claagll § g —2-10

Led Cplalal) 13 Al ol penad 3 A padl) a5l G le s A

Gikis (Whole or Main Plots) e\l abally ey A3 LTl Edanl) a1 3Y) 5
Zlee Ll Gl 35 (Whole Plots Factor) alelst) alasl) Jalay ansds J39) Jalall Lo
gl (8 Agalall Cun By Lupa langy (AL il Jale )J3Y) Jalall cllginis (ks
Do lang o

Sub or ) el f Ll i il s AAY L yadl Edangll o o 0 Bl
(Split Plots Factor) il aladll Jale oty B Jalall Lsle 5213 5 (Split Plots

il Jale) S Jalall culyginn (Baddt Jeldl (e 458 Il a5 (Sub Plots Factor)
Jale )3V dalall (e ST @By Jalal) 138 Eiluld (daaly dpia Bapat Slaay o Ll
(il L)

Main ) el ) alas ekl e I3V Jalall g (3l 5 (AR el pranc
Byl Sl JALOS Loy Al 38 (phad 5 (33 )it 25 2 (Gilsdeo S (Plots
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Gelall st (i 20 25 Gy (S35 By Shangll) 2hiol ) i el (Sl
(Whole Plots) ALl sl (s ¢1) ALl dakid J8 Jals i) pladl) e Zilpde J<iy S8
3 (6 (Al L 2hau) il Jalal (Blocks) el Jae Jasd
A0l pta) Ailaal) o 3 A (5% Euim 4808 sal) e Ul ot (po el Alla S nandl
b il pe e 500 2 bl pladll ppensi () @
B Eangl JALISH odadl) e 501 Jalel) gy 25 Ayl 03 35 A8 Alayal)
cle Uil Avesi ol Llgdall A6 Al Jlalinyd I Lslol) analfl o (ol (385 (L))
(20 fyal Apanad sl (ALK A3l sinl
Edansll)o dal ol o B Jalall el A 45 Alaall o3 ay sAgll dssal
ALIS dakad (& Jaly Llsde JKa (L5AN Lyl
i) (e glesi Lagie Z5 JBILs Lapadll Clangll G plo s Sags 40 Ayl 038 (e g
AP PRI
ARG adall) ojlad b ¢ UadY) E1gif ~3-10
Ednsll JALSH i) 0 (ot (h 5 ErrOr(B) (o Lot 138 2390 Ly e
(A) sl Jalall Sl ginca Ly 3SR G 5080 Eua (& L3l Lol
) oLl el Waall (RS gy ErTOr(h) ot Uasll 138 5 300 2ad) Uady
G AN s ) Gl (B) Gl Joladl il 3y sas (LB A el las )
(AB) (plelall
(LASH il S anadl) Dl e 08 Bl Bl 2pad) et 258 D),
AL adaill uilas e ST R 8 oSy FRE) adadll( A5l ) GuilaS €
/ ALK adadl) S5 2ae (e S M\ kil S dae €
Jolall 58T 283 iy s5iis (D) A5 (B) Jalalls ccssins (a) A5 (A) alall Ll (IS 5 St
AL langl AL 25 ALISY Lapadl) clasgll e (A) Jdelall cilisinds ayysis Wi Ak o(B)
+(B) Jalall clygins Gkt 200 4550 sy )
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el gdal) 2363 —4-10

pranclll g5 Conm Lilsie T Bl Byl Slansll Silmal A EDLalaldl £355
ALl Ll giall cle Ual) §f JalS 75 gl il o (5) Al L yadll langll lia
(R @R
Lol (langll) ol e Ulgte Ly 558 4058 L yadll Clangll Laladdll EDlaladll ]

(AT B3l langl o D 3)gemyy Tt dale (32n5) K 2o
AR adall) asabial Eilaladind —5-10
:(Applications of Split- Plot Designs)
V) VD 8 el o3b Alasin) S
358 il o 5T Ll A1 cplalall Aal e (6 30 eVl 6 el 13a 2asing —1
el (8 Al aa 81 Jalal) g i B0 o (8 AR Lppal) el e Aol
’.Mj\@\égﬂg\ Uasl) e J81 40 5360 bl 8 7y sl G5 38 L) 5 ALelSl 5, <Y
s k) 8 i Shang el Lo Ll 0 sl 3 2ok 2
o G Gua BhAY Bae @) dpl Jie (Al 26 Ne g alisiue s
Slangll e Jalsall o3¢) Lnlall Sl ) 5T Bupas sy ) zliad cdlalaal
1) gladl) il
a5 Yo lgid St Jend Jale) Biaa Lapat Gy o AV dalall Guk (84 Ly
el b pasi il aan Y Zlias A cOlebaalld agle s Ae )3 delsa 5f Calial) Jiac(dpadl
ATl ) b s S8 pS Clany ) F a3 Y Al B3l f AL
Jalal) sty 26 Al B ale J89 L 30 A ulalll b a3
b b G el bl Las o dibide il and) Gy Sebe axdia) J5Y)
Cigl) it 8 Len Jalgal) (Bl L Sy AN Gyl 8 2035 —4
cilie 38 Qs A ol ¢l Jadpe dagling Aagipall Gyl 8 padnd =5
A Jae pallall e i) Lk duhal ey i e
AR ) Gulad e At
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sl g sa BN Jaladly g ) Cipm Aiyhe g J5Y) Jelall (685 38 A3laa CoylaBl 31
el Jsin ) B Lt Clang 8 I3V Jalall i (ks Glae Jumi¥) (pad
Sl Lt s (sl £58) S Jalall il Gl o(hball pladinli 38
(Jsiad) Jals e )y 5 )
I Balally oSl ppama Zigyha a3 Jalall (585 8 R e Lilall oyl 3 2
(RIS 2 oSl e 308 llld Seat Ulee Jondl] (b (p3adl) ) daps 39
) (LIS Ladadl) )Alala K Aans 25 25 (039 Jalall JAdbiad) a3k Hlaaialy
lpde JS AaBaa i Cant s 0K (s ((Hiil plud)
ZERAN el aaaliai &gy Eiffaas —6-10
AT dadl) aralal Eifias ~1-6-10
N A0 O alaall (e J81 483 dayny Gol8 sl Lapyad claagl e 5k AU EDalaall (1
Al laagl) b
Lo Lol 330D o et Zaplay Loyl Jalsall ey ol LDl Lol o3 305 (2
e 3 aslall (e
PERAA| gl paalaai Ligié ~2-6-10
(L) (any o ()88 die apalisill oda cilily Jalat aad da s Mo (1
Ge 4B Aoy Gl Layl) el clasgl) e (5l ) EDlrall el 128 8 (2
35 ands il 5 Lues Bhaa Siied Sa5A 13 5 A3l clangl 8 B 3N ol
Split Plots Design ) Jals!) ;dlgdal) asasill PERAA adadl) gk ~7-10
:(Using CRD
) ESlalaal) 555 (dilai el Edangll) Lo Hlar Cgyla 8 et S Jie
Sags Bl el Slaagl) e SalS Tolse Ly Sl 50500 Clasll Sulalad
G CHLSS
Ll (langll) wdadll e Uilsdie layysi 558 435300 a3l cansll Laladl) Ealaal) L
(AT Dl angl o T 3oy T daled (32ng) K 3o

.-

:(Layout of the Experiment) 4l hybis 1-7-10
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W5l &G Gy (Joll pilpdall apendill (ulod o3R8 ada Aphas Jaghadl S
Jalalls ¢ (A: al, a2, a3, ad) Clisius dayf 4y (A) I3V Jalall ((4x3) pulele Cl3 Llale
e D 3 Cager Ll Alelea K G5 (B b1, 2, b3) s 3D 4, (B) S

(1-10) U< 3 lai g 2950 Tadass (K8 Dlavia gyl Elangl) CilS (1=3)

b4

b,

b; b, C b, o C

Elrs ER
b

14 |
b1

b 2]

Lo

s bY

by -~

ba A /]

‘

by, /]

b3

Sl ¢Sl pparsfilly Thikih adad Ay s (1-10) U<

zase CRD  aladiuly 285l c—kﬂ‘ asaaly alele <13 Al AN Jidas Jsaa 5y
(1-10) Jsaally

-(CRD) plastiuly 48234 adadll ppacsy (ilalay 45230 (ANOVA Table) ol s Jsas :(1-10) U

SOV Df SS MS F cal.
- = _ Yai? _ SsA . SSA
A a-1 SSA= A-CF A== MSA= -+ SSE
SSE
Error(a) | a(-1) |SSEw=RA-A RA = 2% | MSE, = — @
b dfe(a)
. - N __SSB _ MSB
B b-1 SSB= B-CF B =22 MSB = == VST,
SSAB MSAB
AB a-1)(b-1 =AB-B-A+ k. MSAB = =
(a-1)(b-1) | SSAB=AB-B-A+CF AB == = WSEg,
- - SSE
Error(b) | ° (bll)(r SSE@= RAB-AB-RA+A MSEqy = 2
) dfen)
— b1 SSTO= RABE-:(}:]E RAB=
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ail 45)5all 2ie MSE (@) 4ad e Aday Glbylaall HLia¥ Duncan ¢Siag LSD ad Gl dic
MSE S8 il Uadll dad e 43)aa) die Adial AB JAIS5 B Jolall lla 3 WA Jalal
-(b)
Split Plots ) wfBfblif wyhH T KA U asesal b AR éhﬂ\ Gkt —8-10
(Design Using CRBD

frend K5 (Ailaio e Ll Saagll) Ldle jharids ju gyl 8 dynd Jin e
H(oalad) 222) A8 dale o paalats el 8 2l o)
:(Layout of the Experiment) dgaill hubis —1-8-10
ALl afsall o () et (Gl e il ool peest b Hikele dad el JHiaS
«le s (3) plasiuls (Main Split) el f A<l okl e (CRBD)
A:al, 82, ) lsius dagl 415 (A) J5Y) Jelall ((4x3) calele Gl Lildle 453l G G giss
S Ll Sasgll cilsy (B: bl, b2, b3) cilisis 26 Ay (B) SE) Jalalls (a3, a4
Bl langl) Ap 25 25 (alaiY) anl 8 AT sadll a3l G GIR1 Sah ) dusilaie
o8 Banls B el Cagus Ll lalen I8 & il poe dale o Bagee el (3)

(2-10) S atage 50 S Agadl) Takads ()% ¢ Uad K

Block 1 Block 2 Block 3

.(CRBD) ALl alsiall e Unill ppanst Aidia olad dpyad Jaglads 1(2-10) JS&
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OR han 25 20 5 ccleUaill Jals 50l Lapndl) clangll e A Jolad) cilyginds 3y 25 Sas

LG IS 3 W B B Jalad) iligivd (gold Bose By sy ) 8S Lt sas
G@;ﬁ‘j\a&)Ad}}[\dfaw\qum;ﬁ\( )‘;\tmds(mm(m LLAs.AdS.uuj
8 38 0l Glsde (A) J3V1 Jalall lliginss gan Gt 35 8 ¢ (L)) Bappadl) Elaasl

G Yl ) B SE Jelad) clisiva

ma..\gﬁ\()uj\c\la&ulaadseumeucdh.\u

Sle GlgieB S8 Jalall cilysive wan (ks 45 2 o(byladisall padl) 455360 L el Elas gl
sy ki R (il )

((A) I3 Jalal) s 33ny ( Loy Lpas Sy ) :\_H:\_Dt)ﬁ (4) L s

s &iUaadle

:@Lulgv_jzm JE pa

el B30 g €

gUdJS €«

Sle (Block) ¢ Ui 8 Jaly Gilsie dejse (A: al, a2, @3, a4) J3¥) Jalall Sl €

.(Whole Splits) ALl sl i3l Zanypaill a3l

LA Lpyad lasg DB I as 5 (Whole Plot 4l daki ) w)mﬁh}ds &«

Cilasine a3 S5 2 (B) LB Jalal) il sinse 2303 (Sub Plot /Split Plot ) ( & xla)
aadll 4 1aad U e, ALelS dakd K Jala sylaiadl ol e Gilgde (B) S8 Jalal)
S Jalall cilygiid Blocks  cole s 43l 4Ll

ghill Jale 5 (B) HE Jalally o(ALlSl) L) odail) Jale 3 (A) J5Y) Jalall €

A(A) I Jalall (il e ST 38y, (B) @-@\ aladl Gols gy - (g ) il

C—my (CRBD) pranaly M\ éksl\ u.\La\.o Gld 4yyanl u.a\_ul\ d.d;_\ djh U)S-‘

.(2— 1 0) Jsaall

-(CRBD) plaaiuly 8l cladll spanaiy cplalas 2ail (ANOVA Table) il dilas Jsas 1(2-10) sas

S.0OV Df SS MS F cal
: SSBK
Blocks -1 SSBK=R-CF R=10 SBk = ——
) _ _ Yai? _ SsA _ SSA,
A a-1 SSA= A-CF A==- MSA= =+ SSEq
SSE(q
Error(@) | (a-1) (1) | SSE@=RA-A-R+CF RA =2 | MSEq= ;-
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- — __ Xbi? B— SSB _ MSB
B b-1 SSB= B-CF B = — SS T WSEg,
SSAB=AB-B-A+CF AB = coAB MSAB
a3 - A = =
AB (a-1)(b-1) ZTyZ SSAB= oo
Error(b) | a(b-1)(r-1) | SSEw= RAB-AB-RA+A MSE )= Zf‘EEZ
Total rab-1 ROTO= RAB;;E RAB=

ot o Loty ¥ (psllally Bl il penetl LN (s Jan (2355 Lo 12
5V Gl Dadll e g ganas Apall Slays Gilus 43S o Uity
PERAA| ) el 3 ) SRR -9-10
Alalall ppaldll Jie ppalicill o2 (8 Laadl LAY ot 25
: sl W& 5La) A Jelall (LSD) dad a5 =

2MSE (g

LSD(A) = t(%' dfe(a)) o

| ZMSE(b)
L3061 t(% e\ ar

il ZMSE(b)
LSD(spy = TN /—T

Laall a5 clas e alaie YU (t) aisid bas) Jshall Ga (1) 4ad o Jpnanl) &5 Cun
A Jalall fpafl) Tadll £5a cila s fasis A Jalall cilyginds 4)l6e Jie 6l Jale J8 1020
(dfep) B delall (oyalll Uadll 335 cila o 20355 AB 5 B Jelall Alls 3 Ly (dfey)
:(1-10) Jlia

Cra il A0 il kel Sy AR il syt Jlaxinals Ailale 2355 S
B: b1, b2,) (a XAl sl e s 4D 45060 pdadll ilSy (A al, a2, a3,) qill
(3-10) Jpaally g 258 255 Jonmnal fron 5 2 el 305 AL (K 8%, (03
Lgina (gsine Jie (A, B, AB) Jualsall ciliginch (p Liginay (iLEN Julas Jpaa Ll 1 Sislladl
(a=0.05)

.(CRD) alasiuly daaudl) clﬂ” asanay alald) Calial pe il Calial 4yl bl 2w :(3-10) Jsaa

Caiall Gl glose O Malrall ilas sia
A el n r2 £ Y abi (Means )
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B AB
(b1) 11.0 105 | 10.4 31.9 10.6
(al) (b2) 12.0 115 | 11.4 34.9 11.6
(b3) 135 132 | 129 39.6 13.2
(b1) 12.6 12.7 13 38.3 12.8
(a2) (b2) 13.8 135 | 137 41.0 13.7
(b3) 15.3 161 | 157 47.1 15.7
(b1) 11.1 103 | 10.2 31.6 10.5
(a3) (b2) 11.3 i1 11.1 33.4 11.1
(b3) 11.3 114 | 111 33.8 11.3
331.6

:J-al

Jsaalls ((AB) JAE COladl) paalae Giluad (4-10) Joanll falas 25 4ol b (1

(RA) JAIA clladl) guslas sl (5-10)

PR bksl\ sasily (AB) sl el ~ C“‘ﬂ\ Cilial G JAAD DLl ralas 1(4-10) Jsaa

Amzil) odadl) spenaty (RA) e Bail) po el Cilioal G JAEN CDLaladll paslas 1(5-10) Jsas

AB b1 | b2 | b3 | wmai | S
Mean A
al 319 | 349 | 396 | 1064 | 118
a2 383 | 410 | 471 | 1264 | 140
a3 36 | 334 | 338 | 988 | 110
bi | 101.8 | 1093 | 1205 | 3316
FAL;:JE 11.3 121 13.4

RA rl r2 r3 >ai Mean A
al 36.5 35.2 34.7 106.4 11.8
a2 41.7 42.3 42.4 126.4 14.0
a3 33.7 32.7 324 98.8 11.0
dri 111.9 110.2 109.5 331.6

:( AVOVA TABLE) il dulas Jgia b cililual) akiis
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S yi)? _ (331.6)2
3x3%3

:(Sum Square of Factor A (geeill Calaal) J33) Jalall Ciladja g gane Gla (11
-SSA)
=4117.7

C.F.= = 4072.5 n=aXbXr

_ Yai? _ (106.4)%*+ ...+ (98.8)?

br 3X3
SSA = 4117.7 —4072.5 =455

(Sum Square of Error(a)-SSE) J3¥! feapalll Uadll cilelya gsana Clos (12

SSA=A-CF

__Yra?  (36.5)%+ ..+ (32.4)2

SSE(q) = RAB — A RAB = = -

= 4118.9

SSE(q) = 4118.9 — 4117.7 = 1.2
:(Sum Square of Factor (sl culysius) AEN Jalall el o £ sane Gl (13
B -SSB)

'y 2 2
e Y. bi 4 (101.8)“+ ... + (120.5) — 40922

3X3

SSB =B - CF 5
SSB = 4092.2 —4072.5 = 19.7
:(Sum Square of Interaction AB - (plalall (s JAIE] Cilad i £ sana Siloa (14

SSAB)

2 2 2
Z:f 1319 +.;+(33.8) _ 41424

SSAB=AB-B-A+CF AB =

SSAB= 4142.4 — 4092.2 — 4117.7+ 4072.5 = 5.0
:(Sum Square of Total - SSTO) 4K cilai Al £ sane Gl (15

SSTO=RAB —CF RAB = Yy? = (11.01)2+... +(11.1)2 = 4144.06[0
SSTO= 4144.06 - 4072.5 = 71.56

Sum Square of Error(b)-) &I il Uadll cileiye goena Clus (16
KSSEm)
SSEw), = RAB — AB — RA+ A = 4144.06 - 41424 — (17
41189 + 4117.7 = 0.46
JANEl Ao ydl) Uaal)y clledll  (Degree of Freedom-df) apall cilajs Gles (8

- S i
0
df,=a-1 =3-1=2 dfey= a(r-1) =3%x2=6
df,=b-1 =3-1=2 dfi, = (a-1)(b-1)  =2x2=4
dfr=abr-1 =27-1=26 dfomy=a (b-1)(r-1) =3x2x2=18
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¢ Wiy

SSA _ 455

MSA=2A_25_9r7
af,

MSB = 328 _197 _ g7
afp 2

Al dlaidl cdllall (Mean Square-MS) cilayall cillaligie Gilas (9

_ SSEpy _ 1.2 _
MSE() = -2 =2 =02
MSAB = f;AB - "4—5 = 1.25
ab
SSE() _ 046 _
= = 0038

Analysis of Variance (ANOVA Table) wu\ Jalai Jgoa 3al ( 10

.(6_10) eﬂj g;m\ L):dé:\ djd&.ﬁ gi&i 2:\_.19 A =“ C:‘SS\ ;“i.... ;;\:-j
s, ) cLsS\ aanaly Sl e eail) 4230 (ANOVA Table) colidl Jilas Jsaa 1(6-10) Jsaa

.(CRD)
SOV df SS MS F cal. F tab.
A 2 45.5 22.7 1135 | Frgpa) = 5.14
Error(a) 1.2 0.2
B 2 19.7 9.8 257.8 | Frapp) = 3.89
AB 4 5.0 1.25 32.8 | Frapcap) = 3.26
Error(b) 12 0.46 0.038
Total 26 71.56

(b W& (A, B, AB) cOLldll &gl (Feal) o Sl (11

MSA 22.7
Fcal(A) = MSE g, ¥ e 14 345
. D L -
Fcal(B) = MS o) =5 03500 257.8
MSAB 1.25
Feaicasy = MSEgy 0038 32.8

12l WS (A, B, AB) clalall (Frap) 3ilyaall o) 1451 (12
Frapay = Fa(dfa, dfeqy) = Fo(2, 6) = 5.14
Frap@) = Fou(dfp, dfer)) = F(2,12) = 3.89
Fraps) = Fa(dfas, dfoy) = Fo(4, 12) = 3.26
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&l J&ﬁ\

O Basime (3358 3sn a3 (Fegua) = 113.5) 2 (Frap) = 5.14) Ol W €
el Cilial G 6f (A) deladl s
Om Lsine (338 a5 n 18 (Faupy = 257.8) = (Fraps) = 3.89) &l s €
L) Calial G Liina (3958 g 411 (ol (B) dalall il sins
Lisina (3550 dagy &0 i) 13gd (Feaicay = 32.8) = (Frap(apy = 3-26) 3 Wy &
JAIEN Liginn 38 dag 51 (B) Jalall wlisinis 5 (A) Jalall ilisinis G JAIEN Gy
Ll Calialy i) Calial
(RCBD) 4Le\Sl) 4l giall cile Unl) apanciiy Gusis dpafl) 38 Jla 3
:A6Y) Aslaall dassy (Sum Square of Block-SSR) cule Uaill el g seme Caluea 25
2 2 2
SSBk= R-CF R = xr? _ (111.9)%+ .. +(1095)2 _ 4072.8
ab 3%x3
SSBk =R —CF =4072.8—-4072.5= 0.3
(Sum Square of Error(a)-SSE() J5¥) (el Uadll ciladys goene Slon 25 Gl 3y
SSE@) = RAB —A—R + (CF =41189 —4117.7 — 4072.8 + 4072.5 = 0.9
(7-10) Jsanlls Zlmse 50 S AN Julas oo fanals
alainly A8l éﬂ” paanaly ALl e el Ay (ANOVA Table) i Jilas Jsas 1(7-10) Jsaa

.(CRBD)
S.0VvV Df SS MS F cal
Blocks 2 0.3
A 2 45.5 22.7 151.3
Error(a) 6 0.9 0.15
B 2 19.7 9.8 257.8
AB 4 5.0 1.25 32.8
Error(b) 12 0.46 0.038
Total 26 71.56

i I3 Ganpadl Bt Gl iyl 58 el G (350 B2 saad

( Missing Valug) diaia) adadl) asaluad 2 3g88al) 4adl) juais ~10-10
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Baay bl (il e Al ol e 8 sl claagll 3 salie a5 Leve
Al Alsladl Szl st 25 Ol i o (Bl K

rw+b(a;br)-(aj)
(r-=1)(b-1)

Yijk =

53 sidal) aaliall Gad 1 Yijk

Ayadlly deaiioad) (Cole Uaill) < dae or

(A Jalall a)sall g il (e 2ll) dagll 8 (5 Lall) )5l 2 e pana (W

S Jalall Sl dae b

daill 8lal) gl -0 Caalie 2 § sana ralby

Al 8 (A) il Jalall (o cansil =5l Caalie a8 & sene 13y

:(2-10) Jta

ool G Alabeal) Cuen Ly 208 Gl Jlial) (g Chstd 28 (@1b2r1) Gadl) & Liad 13)

__rw+b(a;br)-(a;)  3(24.5)+3(22.9)-94.4
Yijr = -0oIH I Y (3-1)(3-1) =11.95
(12) Lﬁ}l.uu ‘_“_wd\j ‘w:“ \/ ;\.4:\55\ f_\:)h: :JSSAM f\.agﬂ\ QAA)

5 E(b) e ORI 45l cilay (e 3anly A dapd b e Al 8y5emy i) (il 45 3
JS1SF Cabine fty ool 3 Lgie K aalie dad e 3T G 1) Ll L3a80e e J4 Total

dad ] Al Aalall aladiu) salels adl) oda S A5 L gl 40 8 saalie G

525l 58 Lal)

. ZMSE(a) _ 2x0.2
LSD(A) = t(%, dfe(a)) ’—br = 2.44 , ., 0.512
- 2MSE p) o 2x0.038 __
LSDGs) = {2 4y, ) /—ar = 217 2299 _ 0,199
o ’ZMSE(b) - ’2X0.038 -
LSD(AB) = t(%, dfe(b)) —T‘ - 217 3 = 0345
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