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t2 49.7 50.4 51.3 50.8 Y, =202.2 y,. = 50.55
t3 50.2 50.2 51.3 51.3 Y3 =203.0 y3. = 50.75
t4 50.8 53.2 52.4 54.2 Y4 =210.6 V4. = 52.65
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Tab F
SOV df SS MS Cal F 5% 1%
Treatments |t-1=4-1 SSt MSt Ft
Error t(r-1) =12 SSe MSe
Total tr=1=16-1=15 SST

CF =Y../tr= 832%/16 = 43234.00
onaaill Jalae — Colaaliiall Cilay yo ¢ sane = LK il aiV) Cilay g § same il (2)
SST = Zy;* - CF = 50.5°+..+54.2% — 43234.00 = 45.46
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SSe = SST - SSt
=45.46 - 33.16 = 12.30
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Tab F
SOV df SS MS Cal F 5% 1%
Treatments 3 33.16 11.05 | Ft =10.784** 4. 757 9.779
Error 12 12.30 1.025
Total 15 45.46

MSt = SSt/ df = 33.16/ 3 =11.05

MSe = SSe / df = 12.30/ 12 = 1.025

Ft = MSt/MSe = 11.05/ 1.025 = 10.784
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SOV df SS MS EMS Cal F
Treatments 4 84 21 oie +r ozt 7
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t1 546 |53.0 |553 |533 |Y4=216.2 y1. = 51.05
t2 504 |49.7 |51.3 |50.8 Y, =202.2 y2. = 50.55
t3 50.2 513 |50.2 |51.3 |Y3=203.0 ys. = 50.75
t4 50.8 |583.2 (524 |54.2 |Y4=210.6 V4. = 52.65
e Undl) @Am Y.1 Y.2 Y.3 Y.4 EL’J\ &}“A—‘M
Y. 206 | 207.2 | 209.2 | 209.6 Y.. =832
CileUadl) chla gia V.1 V. V.3 V.4 el Lo gidll
Y. 515 | 51.8 | 523 | 524 y..=52.0
Gilda gial) < pua8s
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=yj-y..

- ) i) s
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aladl Lo giall — g laill L gie = g lad g1 il5(3)
rn=vy.1-y.=5156-520=-0.5

g Udll Jaus gie — Alabaall o sie — saaliiall Ao = 32alie Y o) Wadll ,3055(4)
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Tab F
SOV df SS MS Cal F 5% 1%
Blocks r-1=4-1=3 SSr MSr Fr
Treatments ([t-1=4-1=3 SSt MSt Ft
Error (t-1)(r-1) =9 SSe MSe
Total t?-1=4°-1=15| SST

=45.46 - 33.16 —2.16 = 10.14

rob LaS laal) Juladl) @ ghad Al g
QI il e e L suiia plall & sanall g 0 = mosaaill Jalas dad Clua (1)
CF = Y..%/tr= 832°/16 = 43264.00
il Jalae — Claaliiall Cilay yo & gama = 20 ) AV Cilay o £ gane Gl (2)
SST = Zy;*- CF = 50.5%+..454.2° — 43234.00 = 45.46
GileUadl) Sl ai) Gilag e g sana Sl (3)
C:\;.;Aﬂ\ Jalza — (a)mbul\ e [ Cleladll @Al;.a il ya &w) =
SSr = (XY./’/t) — CF =[(206.0% +..+209.6°)/4]-CF = 2.16
Claall ) i) Cilay ye £ gane i (4)
il Jalas — (@lethdll se [ Olebaall pualae Clay 1o & sena) =
SSt = (XY, ?/r) -CF=[(216.2% +..+210.6°)/4]-CF=33.16
b LS () (o) Wkl ) il ey o g seme s (5)
SSe = SST — SSt — SSr
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Tab F
SOV df SS MS Cal F 59 1%
Blocks 3 2.16 0.72 Fr =0.639 3.863 6.992
Treatments 3 33.16 11.05 | Ft=9.811** | 3.863 6.992
Error 9 10.14 1.127
Total 15 45.46

Db WS ) s J a8 Cila gl das e a2

MSr = SSr/df =2.16/ 3=0.72
MSt = SSt/ df = 33.16/ 3 = 11.05

MSe = SSe / df = 10.14/ 3 = 1.127

sie cileUadll &y unall F S 5 Aabal) (el 8 Gagall A 5 Cabaall i gunall F o a3

Ft = MSt/ MSe = 11.05/ 1.127 = 9.811




Fr=MSr/MSe =0.72/ 1.127 = 0.639
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t=5 r=4 LS ol dilas Jaa oS5 clicall gaa) cilily culls ¢ cilelad da 4
SOV df SS MS EMS Cal F
Blocks 3 21 7 05e + 1 0§r
Treatments 4 84 21 oﬁe +r ozt 10.5
Error 12 24 2 o’e
Total 19 129
V. =10 1 ssbon 4oaill Alall dau giall G caale 131

Then ot = (MSt — Mse) / r = (21

@i siall s MSe el il sal) Jass gia (0 A8Mal) e i 0% uoadll Uadll il (s
o’e = MSe =2
roh WS g%t cdllad) il il
MSt = o%e +r gt = MSe + r ¢°t
-2)/4=19/4=4.75

b LS sy o cleladl) Ll (s
MSr = g% + t o°r = MSe + t o°r

Then or=(MSr—-Mse) /t=(7-2)/5=5/5=1.00

Szyu = Mse = 0-28 =2 L_A"L“SJJS"}S y|J 324 L Lﬁ‘ U"L"’
OJJLASJMUS gi. Aelra g Jans sia (4l
Szyi_=MSe/r=2/4-05

b LS g Syl alre (5 Jaws sial sl ol i)

Syi. = \/MSe/r—\/2/4 V0.5 =0.707
Q.A"L‘“SJ”—‘_SS (yi. - yi.") U.QJAL"‘L.S‘G}‘“)L‘U:"’O)S”U"M
S%gi.-5iy=2MSe /r=(2)(2)/4=4/4=1.00
b WS L35 Sgi - giny Osilelaa gl s sia o G (el il sy
Syi.-yi)= V2 MSe /r=(2)(2)/ 4 =4 /4 =+1.00 = 1.00

Coefficient of variability (CV%) 43l adiay) Jalas
ol LS s aal) dass o) (g A e A€ e |y usll) Gl i) Al ey

CV% = (Y MSE / §..) x 100
(v2/10)x 100

(1.414/10) x 100 = 14.14%




D sl Uy i die W S8 e 1) Adals)) 43 giall cileUall) aranall &l Jaaa (1

Aaladiind ) dalad) die Jalsll ) pdial) asanall) (e BeUS JES) aay 1 Y )

O e Jaladl) LdS 7l oY) 9 ¢ Lo _palid A0lSa) a4 il o claalin cisld 1) ; Ll
1O el

rJalsl) ) gudiad) avanalilly 45 e AalSY) A gidiad) ciloUnll) ananat! Al 3elSY pads: gl
s Wline juad g JalSl) ) geind) aacailly 4 jlia apasail] dppail) 3oAEY)

o)V} df SS MS Computed F
Blocks 3-1= 2 36 18
Treatments 4-1-= 3 60 20 5
Error (3-1)(4-1)=6 24 4
Total (4)(3)-1= 11 120

1o LS 38 (RE%) W s gie dpud J8& e o sSi g Relative Efficiency dwswdl! 3olisl)

(r = 1)MSr + r(t - 1)MSe (3-1)(18) +3(4-1)(4) 72
RE% = x100 = - = - x100 = 163.6%
(rt - 1)MSe [(3)(4) - 1)](4) 44

Loy Jalsl) (Al giall asaaill (pa BeliS JAS) ALalSl) Al gdad) ol apanali () i Apqill) oda g
2 Bl e Y JalS G gde anaaly Lgdld dgall) BATL U ) o) a1 < %63.6 sk
D) 635 1R %63.6 Ay (L adl paag Aalua (14 (g1) dmoatl) Claa gl e Al g i) KAl
) ALl 4l gdad) ciloUall) arasall aladin) (8 dnle ¢ Ay jaill Ao PUI GRS 9 3 ggad) 3oL

. %063.6 Aeads IS g 35 ML g Ay il Aa ) S il

ALalsl) 43 gudiad) e Unll) ananat Adla B 3. ghdal) SaaLEal) dad a1 Lils
gé LS cldal) gaa) @by <ilS RCBD sl cleUad bmg S lalaa @J\ Jgiu z\ubﬂ ;\.U.L"i - Jlia
53 g8kl Baaliall dad sla) cugliaall ¢ ) Jgand)

r, ry rs Y.
t; 4 3 5 12
t, 8 6 6 20
t3 5 | 5 Y3. =10
ts 8 7 9 24
Y, 25 Y., =16 25 Y..=66

Va2 AUl pUall) 8 dad) g g A5 dlaleal) & 3 gidal) mufus\ O Badly 1 dadl
Ay Lagas g Cdlalaall aralae slagy L88) Jgaal) 8 cfaaliial) and 3 gidall Aaidl) yadilg
Claliall g £ gana A9 Y., alall £ ganall Gl ol GiloUall) pialaa
(BaaLiia 4ualli alall £ ganall g (AN £ULEN £ gana g AU Alalaal) £ gana (s S O) Bl




tod LaS g (33 gllall Aagll) Giluad Adadlaa (B addiind odgd

(t)(Yi.) + (r)(Y;) - Y.. (t)(Ys.) + (r)(Y.2) = Y.. (4)(10)+(3)(16)-66
Yij = = Y= =
(t—1)(r-1) (t-1)(r-1)

=3.67

(4-1)(3-1)

a5 Sl Jsan 8 Ledaa b g st el 038 ¢ 3,67 = 53 shial) samliall 4y il dall (fa 1)
O Ay Lea i bl Jlaa ¥l Jdaill ¢l ghaa i Ua s cAlalS ciliby Jsaa Ll () 5S8 canalaal)

rq rp rs Y.
t 4 3 5 12
t, 8 6 6 20
t3 5 3.67 5 13.67
t, 8 7 9 24
Y. 25 19.67 25 69.67

Al OY u il Uadl) ey I ¢ sanall (e Basds 4 s a Cadad ol Jalas Joaa alagl i
(AU el A phige LSy Aalae IR (e D38 Lail 93 a & Cinnal 53 gaal) 3aaliall 3 )384l)

SOV df SS MS F
Blocks r-1= 2 SSr MSr
treatments | t-1= 3 SSt MSt Ft
Error (r=1)(t-1)-1= 5 SSe MSe
Total tr-1=(3)(4)-1-1=10

5 bl il g Aaauaal) 4 al) cla )3 o SSe dand (1 (158 MSe lhwa als Ladic U g
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D Lalaal) o gia s A9 jlRal) Gk
Gl Jalad g avanal

FAY Ua

i)

aelocall (ujaall BTV G
A Laa daal 2913 daaa AA



docdld) B pcalaal)
ALalslf Ayl gdind) il Uall) avanal Al
B lalral) cillaw gia (o 4l 3k
¢ Adgaad) e yS) 4 guaall F o) AN Q13 ¢ Cull) Jalat Jgaa ala) 5 La ddual cilibal) Jidas any
Jad e il A8aY <) JLEA e el callaty 138 g ¢ i lalaall cllagia (G cild g b 29 K7
Lol (Say D alrall o gla G A jall A8l 3ok il &lld o Gl (il ¢ clalaall
reh Las

dg adl) 38% 38 aaad Al g dall 1 Y )
(e £158) Jin) dihia g cdlalaall (98 AUla A Walaie ) aly g 1 Aliewal) i Ldal) 48, )h(1)
) Gl b lgrida g (Sang
Sladl (pa Adlida CiliaS Jia) daS cBlalral) (685 Ladie Walais ) alyg 1 olad¥) Julai(2)
(Ae1 ol Albide clilua g (A g il

CSar ¥ g dolua g codlalaall (oS5 Ladie (3 kl) oda dainfy 3 Ay el LAT sy o 89 Y (3ol 3 Ll
rshl) 038 (g camalaa A Lgrag
»<aidiyg Least Significance Difference Test ¢.sixa (38 J8l 48, oy JL3iYI(1)
LSD-Test =
Duncan's Multiple Range Test sl asia (s 43, a(2)
Dunnett procedure <uigs 44 oy JL3iY)(3)
S5 4% )h(4)
Adud 43, 4k (5)
, L e A @b dla 5(6)
b Ll e A0l g A oY) iy shal) Sanaaiilly = s 038 k) (o (oa g

arabaill Ala b < ghadl) (pudly JLEAY) 138 aadien g : LSD-Test @ sire (38 B 4Gy oy JLa3Y)
Tk LaS JLEAY) ¢ ghad GO
ronfilalas (gl (ae gl (i (AN (ouilil) I V) Aad Gl (1)
S(yi_ -yi) = V2 MSe /r
JREAY) A ardical) 4 ginall (g giea g moadll Uadd) 4yja cila )3 OA (e dalgaad) £ A 2ai(2)
(o WS LSD (s5ina (358 B dad il (3)
LSD = Sgi. - yi) X t (&) = (V2 MSe / r) x t

dad G S A oS Ladind ¢ LSD dagdy 435 ey Giilalaa ) hwgia g @AY Qlua(4)

ddal) o L il B Glalids cuilalaadl o g (598 Odilalaall G GAN () ry 138 LSD

ddal) o e pfl 8 o gladia Gilalaall O (Ard LSD e JB) (381 S 130 La) (L gina

CBlalaa dsad il A jal ALalsl) Al gidad) CiloUndll apanal Lgad addia) dyjad B G jdi 1l
o LaS ) Jalad Jgan oS cileUad Ay

SOV df SS MS EMS Cal F
Blocks 3 21 7 cze +t ozr
Treatments 4 84 21 cze +r oit 10.5
Error 12 24 2 o’e
Total 19 129




b LaS CulS duadd) clalaal) cildan gia ) Cuale |3

Slalaal t, t, ts ty ts

e i) 10 12 8 8 9

- LAY & glad
rOnfilalea (o) i gia G (AN Ll ) Ay dad s (1)
Si.-yi) = V2 MSe /r =(2)(2) /4 =1.00

s %5 dagira s gimay 12 = Uadll 4y o cla 2 die t Jgtn e Aalgaadl t dad Aai(2)
Tabulated t (12,0.05) = 2179
LSD sira (2 J8 dad il (3)
LSD = Syi. - iy X t (412, 0.05 = (1.00) X (2.179) = 2.179
QUM bugia o) g Al (989 LSD 4ad pa cMlalaall cillacgia (B gl 45 J8a(4)
Qi Jaady g AiSaall (3 okt IS cblalaal) il gia cpn B g il () 85 1388 9 ¢ Ay ) aa
rl LaSy g8 L) Ao e L LS e glal)

Slalaal t, t, ts ts ty

Cillan gial) 12 10 9 8 8

soira s 1 52 silalaal) (o GAN UM ¢ JB) g8 LSD g dij8a2 =10 — 12

, $5a 5 52 Crfilalaall (@A AN ¢ ) 58 | SD e Lijie 3=9-12

Lsina 4 3 Guilalaal) 0o Ligina Calids 2 Alalaal) ()8 AU cillaca gilall cufi 5 ) Lang
g5 s 5 51 silalaal) (AN UM ¢ B g8 LSD e dijia1=9-10
5 £ 3 91 Onfilalaall G (AN UM ¢ B 908 | SD e Aijie 2 =8-10
sora i 4 91 Cpilalaall cp (GAN AN ¢ B 508 LSD pe 4B 2 =8 -10

disina £ 4 93 55 Blalaall G il g il o) Badly el

o DEL 12 = b giay clabaall Judabl cuils 4000 dlalaal) o) 4 jlal) il G ity
OIS (Allg A Aalaall 4panY) b Ll cBlalaall 48y e g siray oY) dalaall Go (5 gina
(5 £ 4 53 95 Dlalaal oo g

Duncan's Multiple Range Test ¢iall aaaia (s 48y oy JLI3Y)

O ) a4 jl8all ad Bae aladin IR e sy A AG3La) 48y Jhall (e 4By JiS) A

teol Lagh gl ghad (adlii g ¢ Lgilau gia O A0 8l Al (A1) C Lalaal)

alaa (5| Jawu gial (o) Gl A dad il (1)

Syi.=VS%i. = VMse/r

dall cla e PA e o881 Jg2a e SSR (Shortest Significant Range) a2 a21(2)
O G A A SSR a3 589 ¢ LAY (B padicial) 4y ginal) s gluna g (i al) Undll
(t - 1) eBhalaad) & a il a3 Jgand

o) i ghdll (A alll i pa Jala 04 LSR (Least Significant Range) s lua(3)
]

LSR = SSR x Sy;,
Alalaa (o) Jagial il Ci) adY) dagly i SSR ad (1 Aagd JS o)) (6




Ay Lgii jlia g Lgdy B g i) il g dad JB1 N1 o) cpe LI SLS cdlalaall cillaw gia Gudi 5(4)

SSR

bt Ub g s gina o g J81 Mg (g pina yiny LSR ¢ S abasia o) G AN QS Rt
(s 5ira (3 AN Gl pilide (0 a9 i) (2 Cligalddal) Cpilalaall & Sl Gipa
D 589 ARl A8 o) aa addiia) oA JUal) (edd UAA o 1 Jlie
CBlalaa dsad il A jal ALalsl) 4l gidad) CiloUndll apanal Lgad addin) 4y jad B (il ;dl.“:.a
el LS Clll) Judad Jgan (S e Uad day L

SOV df SS MS_| __EMs Cal F
Blocks 3 21 7 o’e +to’r
Treatments 4 84 21 o’e +r o’t 10.5
Error 12 24 2 o’e
Total 19 129
o LaS CullS dsadd) clalaal) Cillaw gia () Crale 13U
=Skl t, t, ts t, ts
Gla glal) 10 12 8 8 9
s LOAN) & glad
Alalaa i Jagial ulidll il i) dad Clua (1)
S;i.=VS%;. =VMse/r =V2/4 =0.707
%5 4 gira 5 gimag il Uadll 12 45 2 cily )3 die (<03 Jgaa e SSR asd 3wl (2)
2 3 4 5
SSR 3.08 3.23 3.33 3.36
LSR ad clua(3)
LSR =SSR x Sy;
= (3.08)(0.707) = 2.178
= (3.23)(0.707) = 2.284
= (3.33)(0.707) = 2.355
= (3.36)(0.707) = 2.376
2 3 4 5
SSR 3.08 3.23 3.33 3.36
LSR 2178 2.284 2.355 2.376
LSR a8 aa Uty Ly sy cOlalaall cllagia g Byl quuad | a0 g
t; Yi- LSR | Vyi.-—8(t4) l yi- — 8 (t3) | Vi- — 9 (ts) _I yi. — 10 (t,)
t 12 2.376 * 4* 3* 2
t, | 10 | 2.355 é? 2 —
ts 9 | 2284 +— |1+—
t; 8 | 2178 Je.o—
y2. vy ys. ys. Ya.
12 10 9 8 8
a ab b b b




o ALy 12 = Jaagiay COllaall Judadl cuils Al Alaleal) o) A3l @il G gt
S (Allg A9 Aalaall 4panY) B Ll cBlalaall 48y e g siray oY) dalaall Go (5 gina
(S5ra £ 4 53 55 cBlalaall (e g



dasbal) 5 ualaall

LSD AU & sl avana
Gkl Jalad g avanal

L) A )

i)

A Lcal) (i ydall Jgasal) KRN
A Laa daal 2913 daaa ANA



dagld) 5 puaalaall
Latin Square Design (LSD) 5 g sall asanal
Omladl 8 Auilaie aalae 3 Audlaial)l je Gy jadll Glas ) anead 4 o M) aaalll g piy al
2y dilatie oyt Glas g g ean dgee IS5 caa JS ) Cusy (Columns 3xc) s Rows i)
s = g3Vl 2 = sl a5 aeall 1 G ¢ Ll Al Gslhal ol
12 O llaall 222 g ye (5 sbaay Ay il 8 Ay paill Clas gl aae ol s (1 = ¢ = t) COklall

sasaalll ) Jiaa
il oy oaall Ladl) (s 0585 (Onladl 8 dilaie cle Ul Jae) Gaalad) 8 apendl) aladiuly 1
Al A8a 5 3. i 3L ) ) o5 e RCBD 5 CRD (el 45 jlia
Gl Ll ey o Gl 8 s 4 s SIS By g Japy clilall Slaa¥) sl 2

raadil) Qg

o il Japlads die Caldll e ol elld g 3aae V) dae 5 Gghiall daey 20T 3l 22 1
a0 WS ¢ T8 A il claa o) dae ala yy saal 5 Aldeay Ol 2 oy WS Cuagy
O COllaall 2ae 313 13 apaadll 1 iy Y agle ¢ il Uaall &y 5 G sl Clas ) axe

Lo Unall ol A a5 A48 Lladll 4 a il 5o (585 OBlalaall 220 48 Ala 8 2
Al e Olladd) 2o 813 sl 13 iy Y adle ¢ halA & B MRS ) g05
(8 54 o OOl 22e (58 Ladie aranalll 138 alaA5uY Cuuliall 20e 3938 (8 1))

DAl o3 b eDlalae drg ) ili Al Hal 4 e s (Jl) 14 el Jasdads
4 =32l 22 = Ggtiall 2 = O Llaall 22 ¢
P = 4% =16 ssbo dnl) 2wt o 3301 AN A yatl s gl 2xe

DAl & el lalade Jee sy € = 4 sl dayyls 1 = 4 Cisioa day ) A el () i 4jle
Ll e 3aae ) o Wil pie Casiiall g S5t e &Y 5 4 X4 aas diban) G (e (ould (S5Y 1 e
JS Led 5 Al Alad) Gy D) Jadadiall 5 Lyl Tl sie 4D gy all e el g 555 1 sl

dgee JS Ay cia S Aaalgb e el Alalas

t el 5 ga il i) Jia

Ay chall a8y e i Gy oa QM ey Y weall Caally ol 228 8 3aalke S (e
Yrc(i) & Baalia JS () ) ¢ Gamd Om pany ) Aldlaall A8 g Baaliall Lagad af (Al 3 ganll
& Ol Judid G gl AR Slan giall 5 asalaall g laaliall Qi G JGN Jaall
s oolel 4_1);:\1\ i




dac Y @A\AA k_iLE.u}:m
Y. Y. Yr. Y.
I Yira)y | Y1) | Y1) | Y14) Y. Y. Yi- Ya)-
) Y21(2) Y22(1) Y23(3) Y24(4) Ya. Y@2). yo. Yeo)-
I3 Ya13) | Ya2u) | Yas2) | Va4 Y. Y ). Ys. Yi3)-
4 Yar(1) | Ya23) | VYas@) | Yaa Y. Y. Ya. Ya)-
Gl Ll |
32ac ) Y. Y., Y.s Y.4 ¢ %M
Y.c "
. _ _ ] ) L da il
slac Y| V.1 y.o Y.3 Y.4 T
B} V..
Y-c

Ye) =M+ ti+ i+ Cot i) {i=r=c=1,2,3, ...t
o) ,ils + ¢ asendl 80 + r caall Hil5 + j dldlaad) il + alad) dass giall = 508 Lie (o) dadd

fdlilaall 3215 € 2genlly [ Ciuall 8 dad) sl saaliall oy sl

t=Ya)- Y-
2=Ye)-Y-
3=Y@)- Y.
=Ya)-y.
M= y1. - y
r2=y2. -y..
r3—§/3. -)_/..
r4=VYs4.-Y..

DAl Y aleall (e s Sl 2 gl Adalaa & ol ) 0 oy
painall alall Jaus giall -1

M=y

ti = )_/(i-) -Y..

N




@)
o
I
<
o
1
<

dgac gl i -4

C1=VY.1-Y.. )
C2=y.2-y.. ZCC_O
C3=V.3- .. .
Cs=VY.a-Y.. )

saalie 5V o adll Uadl) L5 -5
rc(i) = Yre(i) - M - ti - I'r - C¢
A Aataad) () Jaad Aalaal) 028 & 0l 5301 28 e oy sail) die
€rc(i) = Yre(i) —)_/(i-) - )_/r- - y-c + 2()_/)

) by ClS 5 Clbre dr )l Al jal ) a pall asanalt aladiinly 4y e cdds 1 Ui
ol Jalad Jgaa sl s Talias ) bl sda Jalad sllaall ¢ L WS claall

Blac Y| @A\Aﬂ o gia
8 giall 8 giall | O Malaall | ag O ezl
 s3ual C1 CZ 03 C4  sdual Stalzall );s.ml\ )«_.A J
Y,. Y. Yr. Yii)-
I t4 t3 t t Y. Y1) Yi- Ya)-
50.8 50.2 54.6 50.4 206 216.2 51.5 51.0
ry ts t4 t4 ts Yo. Y2). y2. Y2)-
49.7 53.0 53.2 51.3 207.2 | 202.2 51.8 50.5
rs ts t to t Y. Y 3). Y. Y@)-
50.2 52.4 51.3 55.3 209.2 | 203.0 52.3 50.75
ry t4 ts t3 t4 Y. Y ). Ya. Y)-
53.3 50.8 51.3 542 | 209.6 | 210.6 52.4 52.6
(B
= | Y Y., Y.s Y. Aall ¢ sandll
Y 204 2064 | 2104 | 211.2 Y..=832
Gla g _ _ _ _ "
5m~§“ Y1 y.2 Y3 Y.4 plad) Lo il
y 51.0 51.6 52.6 52.8 y..=52.0

L) Jgaall 3 claaliall pen (e cawnd Cagtiall gaelae 1 3daadle
Lo gee Jaall 8 Chaalial) pan (g Grund Baac V) adlae
Jsandl 8 a8l ge day ) (850 5 sall LgSloaliie pan (g ey Alalrae S § sane
Y1)=51.6+53.0+553+533=216.2 :Js¥ akiaallg snad
Y2)=504 +49.7 +51.3 +50.8 =202.2  :4sill illadll g gaad
Y3)=50.2+51.3+50.2+51.3=210.4 30 dddbedl g snad
Y4)=50.4+532+524 +542=211.2 4l ikl ¢ saad




Gilda gial) < s

Vi = Yyt el axe o dldbaal) lli g gane dand Juala = dalaa (5 o 5ia( 1)
V. = Yo/t @lad) 2o e Caall elld ¢ sane dand Juala = Caia 5l Lo 5ia(2)

V.o = Y./t Q)\Aud\mc‘;r_a}‘uj\«ﬂlh&wud&uzqwgi@j&@)

V. = Y. P laall sae e o alall ¢ senall dand Juala = 4y aill alal) Jas siall (4)

=Y.
ti = )_/(i.) - y
b=Vay-V.
r=Vy.-V..

I =y1. -y.. =515-520=-0.5

Cc=VY.c-YV..

C1=}_/.1-)_/..=51.0—52.0=-1

=52.0

e P bl | R

Al alall Jas siall = acinal) Jaus sia(1)

aladl Lo giall — Alalaall Jaws sie = Alalaa (sl Lil3(2)

=51.056-52.0=-0.95

alall Jaws giall — Caall Jans gia = i 51 Liili(3)

aladl o giall — 3 ganll Jas sia = 3 5ae ol Lili(4)

Y

Caall Lo gie = dlalaall Jaw gie — s2aliall dagd = s2alia (Y o il Uadl) ,i05(5)

Alall o fiall Camia + 2 genll o gl —

erc(i) = Yre() - Yii-) - Yr- = Voo + 2(Y-.)
€23 =Y23(4)-Y4-) - Y2 - V.3 + 2(Y..)

: e

=53.2 -52.65-51.8-52.6 +2(52.0) =0.15

10l Jalal Jgaa Al g Auaal) Juladl) &) glad

P A il gSal) anday (3 ) Jalas Jgas okl

Tab F
SOV df SS MS Cal F 59 1%
Rows t-1=4-1=3 SSr MSr Fr
Columns t1=4-1=3 SSc MSc Fc
Treatments (t-1=4-1=3 SSt MSt Ft
Error (t-1)(t-2) =6 SSe MSe
Total t?-1=4°-1=15| SST

CF = Y..2/t? = 832%/4% = 43234.00

rob LaS laal) Juladl) @ ghad Al g
I il e e L sudia alall & sanall g 30 = osaail) Joles dad lun (1)

mnaail) Jabaa — cilaabliial) Cilay e § gana = LI LAY ey e g sane lun (2)

SST = Sy, - CF = 50.5°+..+54.2° — 43234.00 = 45.46

G\MES\ JALM_(QLLMS\ Qe [ Cagiall @A\;Ag_ab_un&jm)z

o siuall bl adl Sl je g e Sl (3)




SSr = (ZY,.%/t) — CF=[(206.0% +..+209.6%)/4]-CF = 2.16
Baac V) ) jai) Cilay o £ sena s (4)
il Jalas — (3lalaall 2ae / 33ee W) aalae Cilay o & sana) =
SSc = (XY A/t) — CF=[(204.0% +..+211.2%)/4]-CF=8.64
Baec W) il yail Cilay e £ sane s (5)
il Jalae — (3lebaall 2ae [ llaall mralae Cilag o & sans) =
SSt = (2Y ) %/t) —CF=[(216.2° +..4210.6%)/4]-CF=33.16
Db WS sz oblb) ol Uadll ) o) iy je g same il (6)
SSe = SST — SSr - SSc — SSt
= 4546 -2.16 —8.64 —33.16 = 1.50

foh WS ll) Jalas Jgan 8 lal) i S

Tab F
SOV df SS MS Cal F 5% 1%
Rows 3 2.16 0.72 Fr=2.88 4.757 9.779
Columns 3 8.64 2.88 Fc =11.52 4.757 9.779
Treatments 3 33.16 11.05 | Ft=44.2** 4.757 9.779
Error 6 1.5 0.25
Total 15 45.46

b LS bl il Jpn 8 ey all Jas i o il o
MSr = SSr/ df = 2.16/ 3 = 0.72
MSc = SSc / df = 8.64/ 3 = 2.88
MSt = SSt / df = 33.16/ 3 = 11.05
MSe = SSe / df = 1.5/ 3 =0.25
e 3ae Yl s i ghall & ) F el s ddlisall o jlaill b dagal) 5 4 sonall F i Coniad 5
ok LS ¢ dalall
Ft = MSt/ MSe = 11.05/ 0.25 = 44.2
Fr = MSr/ MSe = 0.72/ 0.25 = 2.88
Fc = MSc MSe = 2.88/ 0.25 = 11.52

Alany) I 8 F Jgan (e A gl F ol 2 A

%5 5 %1 4 sinad) (5 siuas ou adll Uadll 6 5 alaall 3 &y s s 5o die COLebeall 4 gaall F
%5 5 %1 4 sinal (5 sinay ouaill Uadll 6 5 Casiall 34y ja cila j2 vie Casbiall 4 0l F
%5 5 %1 dsinall (5 sivsay aaill ball 6 5 52ae I 3 4 a Sla s die 32 W Al saall F

%1 Jwial 5 sise die 9,779 (5 s s 4 sbusiia Lgija a2 (Y SOUN alaall 4, sluia Lgil a3y
%5 Jial (s siue 3 4,757

Al e ¢« (9.779) %1 s siwe die & saall Go SI (44.2) Slalaall 4y gl F ) Ly 1) 8
e Ao F dad e (**) dand il a5 a5 lalaall il gia 0 dalle 4 gine i g 58 25an
&l

Ly sina s 8 dga g Jxy 128 288 %5 (5 giue ic Al aall e 58I 4 sundll F o yeda 131 ddasa
O abaall il 53l ) g1 4y sina il g 58 2 53 Y Walina Lgia JB) CilS 135 ¢(*) aa) 5 dan Aadle auiagig
RREP I
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dLal 5 _ualaal)
(M 2 yal) avanal Al
Aa b G oA LSD aanal Alla B Ui gSall pda a5 1ol cili gSa i
iy calla ¢ Colebae dwad 3l du) A LSD (D) a el avenal aladinly 4y a8 8 Jlia

t=r=c=5 =25 roh LS il Jidas Jgan S5 claall (sas)

SOV df SS MS _ EMS Cal F
Rows 4 12 3 o’e +t o’r
Columns 4 20 5 Ee + 1 oic
Treatments 4 84 21 Ee +t ozt 10.5
Error 12 24 2 o’e
Total 24 140

P =10 5 shass A yadll dlall Ja il Cadle 131

8505 MS il cias yal T s (s AU e s 0% (ol Ll s s
o’e = MSe = 2
b WSy g%t cdlladl il il
MSt = g% + t 0°t = MSe + t 0°t
Then o’ = (MSt—Mse) /t=(21-2)/5=19/5=3.8
ol WS Hay ofr Cagiall il s
MSr = o%e + t o%r = MSe + t o°r
Then o’r =(MSr—Mse) /t=(3-2)/5=1/5=0.2
(L LS iy 020 saee) il ol
MSc = o°e + t 0°c = MSe + t o°c
Then oc = (MSc — Mse) /t=(5-2)/5=3/5=0.6
Szyrc(i)=MSG=Gze=2 @\ASJJSA;S yro(i) B3bie ¢l Gl
uJ"L‘S_)JS-‘JS y(i). Melre g) b s (s
S%). =MSe/t=2/5=0.4
b LS s 1 Sy Aalra (g dans siad uldll il jaiY)
\/MSe/t—\/2/5 \/04 0.632

Sy, =V S%

fsh WS oy Sz(yi_ - i) Cilalaa (o) (o i o (AN pls
S®5).- 3.1 = 2MSe / t=(2)(2)/5=4/5=0.8

ok LS s Sgi, - giy cxilabns (g (s sia ca G ol i)
S5). - 31 = V2 MSe /1t =(2)(2) / 5 =4 /5= 0.8 = 0.894

Coefficient of variability (CV%) 43l adiay) Jalas
fol LS s aal) dass o) (g A e A€ e |y usl) Gl i) ASL oy

CV% = (Y MSE / §..) x 100
(v2/10) x 100

(1.414/10) x 100 = 14.14%




mewuﬁéwd\wﬂ\@ﬂﬁwu\ww
o dalal) e dLalSY @\M’ Gl Uadl) g Jalsl) Al gdiad) (prasarail] (o BlES JS) ey YJ\

Al

Ol aea Jalaill S 7 pudidn (N1 g ¢ W ! A0lSa) Ui Ay pal) (ha bl il 1)) 3 Ll

2O el

f AU A el avanat! Al 3olESY s 1 Y )

M\a;—l&ﬂ\‘_\uﬁ\cu)ammJuMJuquuahﬂ\dﬂaac_ﬂmuuuiu\JJAAJ\ Jlia

_HWMJJAN’ua?M‘MhMJmM

SOV df SS MS Computed F
Rows 4-1= 3 36 12
Columns 4-1= 3 30 10
Treatments 4-1= 3 60 20 5
Error (4-1)(4-2)=6 24 4
Total (4-1= 15 150

p Jalsll A gldind) ananaiiily 45 jlBa A A pall Al 30K (1)
MSr + MSc + (t — 1) MSe 12+10+(3)(4) 34

RE% = x100 = =
(t +1)MSe (5)(4) 20
¢ %70 s sban Loy Jalsll ) pdiall anaiaill (e BelES JAS) AGU) Ay gall ananall O (Aad daiill pda g
Ca AUl @l Sall a3e B (e AN WS () gde aranally Lgild Al BT Ul ) o ey g
il g 3 ggad) 3ol N g5 1389 (%70 Anedy (4l P22 dalua (1 g)) G pdl claa gl
MJL\.“ MJ)M Glilsal) ua.\ﬁu UJ’ L) ﬂm‘ @J—d‘ ?‘M‘ ulﬁ 4.\19 ¢ MJL\SS MJ)J‘
. %70 Ay i) g 3 ggad) Al

-x100=170%

p Adal<l) Al gial) cileUnll) avanatly 4 jl8a AU &y jall Al 3508< (2)
; cleUall) A digiuall o) el e —

MSc + (t — 1) MSe 10 + (3)(4) 22

RE% = -—-- x100 = = x 100 =137.5%
t MSe (4)(4) 16
p Gleladl) o 3ae) ol el e —
MSr + (t — 1) MSe 12 + (3)(4) 24
RE% = -—-- x100 = = x 100 = 150%

t MSe (4)(4) 16

§ Sy Loy AdalSY) A piad) o Uall) anandli (pa 35S SIS DU 20 jall avanal of ad i) oda g
AT U ) ¢ Ay 138 g ¢ cilelalS BaasY) slale ) dis %50 9 cile UadS i giall Adis) de %37.5
L 2l Claa gl G Al g CileUadl) ade 345 e AN ALalS 44 gde cleUad P.\.A...a.u Ll Ayl
BasY) jliie) die %50 9 cilelais Gigial) jlis) sie %37,5 duudy (4uadll aaag dAalua (e )



forall asanal aladiad (8 Ade ¢ A uaall da PU) ALKl g 3 ggal) 3L A g3 1y ¢ cleUals

%50 5 %37.5 Ay CiSill g 2 ggall (Ml 4l da B ClilSad) audds ) s AU

. CiloUall) olad) a3l o

A 2y el araal A B 5 gBEal) BaALEAY dad i85 ¢ Ll

¢ AN Joandl B LaS clial) saa) ciliby CilS LSD asanaty clalaa dag ) il Al jal 4 a0 1)l
.53 g8l BaaLiial) dasd Aol i gllaal)

C C C3 (o Y.. Yi)-
ry t,=4 t, = 6 t;= 6 t3=7 Y. = 23 Y(l). =28
ry t1 =8 t4 =7 t3 == tz =4 Yz. =19 Y(z). =18

r t,=5 t;=8 t,=5 t,=7 Y3;. =25 Y(3). =25
Fg t3 =10 tz =5 t1 =7 t4 =8 Y4. =30 Y(4). =26
Yo | Ya=27]| Y.,=26 | Y3=18] Y.,=26 Y..=97

Va3(z) A Alalaeal) gy GIUl 3 ganll g AEY Ciual) B dadl g 32 hial) BanLEAL ) Baadly sdad)
Ay Lagas g i ghuall asalave Sl 88 Jgand) A cilaaliiall pand 33 g88al) dadll il
Claaldall g £ gana a9 Y., alall £ ganall g CBlalaall aualas 2 g8 A BaasY) pralaa
duaidli alall 534,;4\32&&\ Alalaal) g i) dgant) g ALY Chall £ gana (o JS o) Badlg
tod LaS g ¢33 g8iall Aaglll Giliad Alilaa (B 2300 pralaall 0igh (BaaLiia

()(Y,. +Y.; +Y.) =2V.. (t)(Y2. +Y.3 +Y).) —2V.. (4)(19+18+25)-2(97)
Yeeli) = ; YB3 = - = -=9.0
(t-1)(t-2) (t-1)(t-2) (4-1)(4-2)

sy Ll Jsan 8 Ledae 8 an 55 el o3 ¢ 9 = 53 shkall saaLiall 4y i) Al (3 13
Jsan day¥ Lea s Gl ilan V) Jdaill <l shad s Ui g ALelS il Jsan Ll () 5S8 copaladll

(o} (o) C3 (o Y,. Y-

r t,=4 t,=6 t;=6 t:3=7 Y;. =23 Y. = 28
p) t.=8 ty=7 ;=9 t,=4 Y,. =28 Y. =18
rs t;=5 t3=8 t,=5 t,=7 Y;. =25 Y. =34
ra t3=10 t,=5 t,=7 t,=8 Y;. =30 Y. = 26
Yoo | Y1=27]| Y.2=26 | Y3=27] Y.4=26 Y..=106

O il el e s U & gamall (e 32 5 4 ja da 0 il o)y ol Jalas o ala) 2ic
p AUl Jsaall b jdine LS5 Aalra JA (e <8 Lail 53 5a e Canual Baaliiall 5 )2iall dagdll



SOV df SS MS F
Rows t-1-= 3 SSr MSr
Columns t-1= 3 SSc MSc
treatments | t-1= 3 SSt MSt Ft
Error (t-1)(t-2)-1= 5 SSe MSe
Total P -1=4’-1-1= 14

S@JM&JUM\LJAM‘LI@JAUJQ SSe daud (pa (1 5Ss MSe luwa aly Ladic Ud g
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daldl) 5 _paalaal)

Factorial Experiments 4salal o jlaill

G sl aan Jiad ) el (e dae Ll Al )2 Leie Caagll 5y Al @l Ll e Aalalad) 4y i) g
Sl clale Ll Al e ) Gaag AN A el Ll o Gapat Gl ¢ Ll a o gllaall Gl gl Chl giie oy
dal g ol o saal s ASEe e SIS) Ja N Cangs 3l A jadll & gl casl s o LB
) ro el oda Jie e Ay e

(A Jaladl) il oy dpe ) clilose &0 die (DoY) Jaladl) hadll (e Cilial dsed &5 )lia @

() Jalall) ddaiadl (e Gilial diw de) )3 (V) Jalall) de) ge 05 3l dul 0 @

el e Cial GO ae dgalid) Jleay) dadld (JY) daladl) Clanall e gl de ) aladiul e

185 (LG Jalall)

rilalal) 4 o) i 68

B ge il slaa I Ailoal el & Alalal Jal el (e aals IS il e cilasbes e Jsanll(1)
sl sae Al Jalill oy g) Interaction delsad) Gw Jalailly Lale lhy Al el gal G
(A Jalsall 5) Jalal) 35 0 a5l 28 Cliall olah Jal gall aal & sl

oY g Aapall Ay el A A e o) Alalall & il (8 Jdle JS Ul gise Al jo 48 (5555(2)
O Haa Alalall 4l 8 Ay il Clas gl e S) e e cad Jale S Al gl Gilas sia
) Adagdl 4y pailly

Al el e &5 lally oSl 5 5 geadl g Cad ) jlaial (S dplalal) el Alla 3(3)

Ealaall dae i Loadll (B e Leie IS lsiue s Jalsall e 5S Ledie ddglalad) & adll g (e
(e g) Dy i 38y A slhaal) Cldial gally 4y jad Claa s Jis O Calll (e W Al aall () S (55 Alalad)
Aol 485 3 liS 8 A8 Q3 ey o el Undld) ol aaly ) 1 o @l a5 Ay el ageliat

159l Lt gia g Jalgad) o paadil)

By o(Calll I dgas (e draa¥) udly Galaladl 58 Laaie ) Galalall i3 el Ge Euaally § ki
AN JY eolebay A s aas Gglhaall 13 Dad i Cag all aal ile JS e e AR oda
¢ B Jalaly S5 A el Y1 e llad el o e ) clilna da ) 5 il e Ciliaa)
s Wlla Ay ¢ Jaladl (o (s 5ie ) (Ao al o dadyy peall G aldly dale ISl sie e ng

3 58y 5 Ay SN Gla¥l jsa ¢psSi (SN il Cilial) 3 = A Jalal)

by 503 5Dy 5 Dy A, ¥) Clilaall jsay 0585 (Ael 3l clilus da))) 4 = B Jalall

G pa duala ga aaae 5 cplalall G Gl 58l oo (Aalalall O3alaally cendi g) Aad) 238 & C3llaall (5SS
Dsolblie sy AXB=3x4=12 bl COldbadll aae o) Ll (8 (o) alalal) Dl s

A diq a ds

N T T

B Jklxl by by bz by b1 b, bs by by by bz Dby
L A Tt L T A A R

O lalal) a1b1 a1b2 a1b3 a1b4 82b1 agbg 32b3 82b4 a3b1 a3b2 a3b3 a3b4



e Ll GOkl i il dw el anebiail) aa) alasinly 4 jaill Jagadil) dlaball O laall e oyl any 2l
Sl gl dapds Waaand )y 53y asebiaill sda (o (g) aladinl canlis il Ja gaall oy Al oyl
EE apebeail) Ala & il clabida b Lo s dilaie g ) dilaie cailS 1) Lagh 4yl o o il

AL 43l gutial) e Unil) aparats JalSH 5 siiall apanadll illa 8 Alabas JSI 5 jSa & Laaie] ) Lagd

A=3 B=4 AB=12 =3 Jall il gdall asamaill Ala 3 4 00l Jabada : Y
daceu (abr—3x4x3 36)mmmﬁah;36«)ﬂ\we)¥'ﬂbﬂ\mg

d; b3 a2b2 a3b2 dq b4 a3b2 a2b1
a3b1 a1b1 a3b3 82b4 a2b3 a1b1
agb1 32b4 32b1 a1b2 a3b3 a3b1
a3b4 a2b3 a2b2 a3b4 a1b3 a1b4
a- b2 a3b3 dq b3 a3b1 a2b4 a3b4
asbs aqby asb, aqb4 ab, asb,

A=3 B=4 AB=12 r=3 4!l 4 gdal) ciloUadl) apaai Alla & 4y j2il) Jadadia 1 Ll
Elabaal) Lgle & 555 da paisan s 12 ) gl IS andy s cileUad GO ) 4y el (i ) 4

Ll gie Alalall
d}y\ &\Lﬁ\ 82b4 a1b1 a3b3 a2b1 azbz a3b2
a1b4 agb3 a3b1 a1bg a3b4 a1b3
, ) asb asb asb a;b ab asb
13 e Uaall 1M2 32 3V4 1V4 2V4 3V3
e a3b1 agb1 a1b3 az_bz agb3 a1b1
S &Lkﬁ\ a3b4 a1b2 82b3 a3b3 82b1 a3b1
a1b1 azbz a2b4 a1b3 a3b2 a1b4
M\ 4 Jalaall
CRD Yik = p+Ai+Bj+ABij+eijk {I=1 ,..a j=1 b k=1,..r
RCBD Yiik = p+Rk+Ai+Bj+ABij+eijk {I=1 ,..a j 1, b: k= 1
LSD Yrc(ii) = p+rr+cC+Ai+Bi+ABij+erc(ii) {|=1 ,..a, j 1,..b; r=c= 1 .ab
CRD RCBD LSD
SOV df SOV df SOV df
treat Com |ab—-1=11 Blocks R-1=2 Rows ab—-1="11
A a—-1=2 treat Com |ab-1=11 Columns |ab-1=11
B b-1=3 A a-1=2 treat Com |ab—1 =11
AB (a-1)(b-1)=6 B b-1=3 A a-1=2
Error ab(r-1) =24 AB (a-1)(b-1)=6 B b-1=3
Total abr—1=35 Error (ab-1)(r-1)=22 AB (a-1)(b-1)=6
Total abr—1=235 Error (ab-1)(ab-2)=110
Total |(ab)*—1=143
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5 ailadl §_ualaall

Factorial Experiments 4lalall ¢ jlaill gl
ciliva) EO aa dpalil) (31 g¥) Aagd ) JLE ) Aadlsa B (A Jaladl) JE B cpdaea S A jal 45 ja 1 b
AL JAY g ccileUad EME ALalS) 43 gdall cleUall) ananall aladily (B Jeladl) bgeal) g8 (e
Liibaa clibu) Judad @ gllaal) cliall gaay cliby aa 4y 2l b Gun

Block 1 a1b2=6 32b3=4 a1b1=4 32b2=8 a1b3=5 82b1=6

Block 2 82b2=8 aq b3=4 a1b2=5 82b1=8 aq b1=5 82b3=6

Block 3 a1b1=3 32b1=7 32b3=8 a1b3=6 32b2=11 a1b2=4

a=2 b=3 r=3 ab=6 abr=18 4atl oda A 1 sl
t Al aldial) Jgaadl A Ay ol adada B 30 ) gl clibud) i 5 Mas(1)
r ra rs Yi. Yii-
ab, 4 5 3 12 4
a1b2 6 5 4 15 5
a1b3 5 4 6 15 5
32b1 6 8 7 21 7
asb, 8 8 11 27 9
asbs 4 6 8 18 6
Y..x 33 36 39 Y..=108

A ) Gl o Jgaal) 138 (hag(2)

CF =Y..%/abr = (108)%/18 = 648
SST=3yy’—CF=(4°+5+...+8%)—648=70.0
SSi = (3Y;.5/r) = CF = [(12° + 15° + ...+ 187)/3] — 648 = 48.0
SSr = (3Y..2/ab) — CF = [(33% + 362 + 39%)/6] — 648 = 3.0

(AB — Total) B 5 A O amelaal) Joaa a23(3)

b1 b2 b3 Yi.. yi..
al 12 15 15 42 14
a2 21 27 18 66 22
Y. 33 42 33 108

V. 11 14 11 6

Al al) lesa oy Jgaad) 138 (a9(4)
SSA = (YY...2/br) — CF = [(42% + 667) /9] — 648 = 32.0
SSB = (YY..%/ar) — CF = [(33%+ 42° + 33%)/6] — 648 = 9.0
SSAB =SS, - SSA—SSB=48.0-32.0-9.0=7.0



Y bl Jalad Jgan A& @il G 5(5)
SOV df SS MS Cal. F Tab F Tab F
Block 2 3 1.5
Treat Com 5 48 9.6
A 1 32 32 16.842** | 4.965 10.044
B 2 9 4.5 2.368 4.403 7.559
AB 2 7 3.5 1.842 4.403 7.559
Error 10 19 1.9
Total 17 70

s Al
Ll A Gpeaiiicial) Cpamall G e 4 gine CBSUA) SUia (1)
Ligall Cilival s 4y gina ML 23 65 Y (2)
Cilial) g ilaall cpn JAIS 33 61 Y (3)

1okl @l gSa pass

s’ yiik =MSe =1.9 daaldia (o) cpld -1
Sy = V 8% = V1.9 = 1.378 Banliia oY oaldl) il adY) -2
S%;. = MSe/r=1.9/3 = 0.633 Llale dalaa g) Jam gia (s -3
S’ = MSe/br =1.9/9 = 0.211 A Jalad) e g gia o) o gia (b -4
S$%;;. = MSe/ar =1.9/6 = 0.317 B Jalall (3 (g gia g} haugia (il -5
S%ii— yiiy = 2MSe/r = 2(1.9)/3 = 1.267 ¢uilale (pilalaa 5) Jamigia (s G (ol -6
S%i.— 5i) = 2MSe/br = 2(1.9)/9 = 0.422 A 0 Onsien ) Jausia On @A S -7
S’ - viy = 2MSe/ar = 2(1.9)/6 = 0.633 A ¢ Omsisa ) bmigia Cp AN S -8
Al U B ol a3l el g gbud 8 - 3 i AE B (uenliall Apuldl) cild) 2y -9

CV% = YMSe/y..) x 100 = (71.9/6) x 100 = 22.973 4 2all AR Jalas -10

RCBD asaall il ) 773 gall) Adslea A ol 8l jua85

Yik = H+R¢+A+Bj+ABj+eii {i=1,..a; j=1,.b; k=1,..r
A Jala) (e s siall 3l + K pladll 0 + alad) o giall = 328l () dag
BoejsAdeiondaldl i+ B dalall (e j (s simall ils +
jjk saaliall _u jadll Uasl) 3l +

M=Yy..=Y.../abr=108/18 =6
Rk = y--k — y =Y. k/ab Y.../labr
Aiz}_/i--_y =Y, Jbor=Y.../abr
Bi=y.,—y...=Y,/ar=Y.../abr
(AB) =Vi.—Yi.. = V- +y... =Y /r=Yi./or=Y ./ar + Y.../abr
€ik = Yik — y.J —V.ktVy...= Yiik — Yij./r —Y./ab +Y.../abr
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(el A ) JSA e Clalad) G JAINE 2529 a8 gl 392 Ao )

B s A O claw gia Jgaa aBaly
(AB — Means)
b1 b2 b3
al 4 o) o)
az2 7 9 6
/\ )
/ o
b, b, b3

B Jalal) il siaua

Calalad) cp JAIN 29 53 ¥ dle dakiliia @ Jaghadl) o Lay 1) A1)
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Bdie AN g 5 de Aalall o plalaal)
dlalal) qutadl) als
AL ) oY) alady Calaley ool

Gl A Madl oda 4 cdaml) oL 50 5 oY) Cus (e o A sadW) Cua e laliA, 3 dlall IS 1A
salgisadis LSD s RCBD sl CRD axbaill sl alasiuly dadiall #1510 sl
- Sub Plots 4iie gl & LY 5 Main Plots i ) g & Jalsal
Lica 8 la ¢ ), Sa Sy lysiueday b B cilagine &30 A kel 4 a8 : Ja
ol LS (sSe A il Jadada (s ALl A5 guial) e lUnll) o pauad a2 A5

(a1 a a3)3=AdAbd\U_1\_UiuAJA:;

(b1 ,bz’ bs b4)4=BdAL’d\U—*L’,.j-’.-HMM°

Cralalad) agjmdﬁégé\jﬂ\‘;“ 12 = 4 x 3 = 4Llalall COllaall 22e

=i _(u:}:j_l +rr+cc+A‘f+E{a)+B}+Aij+ercfi]j {_i:].

10

P |«

g Sl bt | O Pt | Bl \'_.J’ 3-':_..1_'_,;.51 il 33 g a

Rows
Eolamns
(r=15(a-1) A a-1
(a-1)(b-1) (b-1) oy (a-1)(a-2)
a(r-1)(b-1) (a-1)(b-1) B (b-1)
alr-10(=11) AB (a-1)(b-1)
vy ala-1)(b-1)




5 Al 5l (e Uad) ) jSe DU ALK 400 gliall e Uil apancal aladiialy 45 o oy jal 1 Jle
sl e Gl @il ddaiall 8 (B datall) il @Y aes day 5l g (A dalall) il Slee) &G
- Gl Jpall LS i)

Geel | Vo | coldadl Gileladl e Sildas i
ol Al dlala R, R, CSlalaal Vi | Sl g
b, ab; V= 2 Vi=3 Vin=4 Y=Y Yiu=3
" b2 a,b2 Vizi=4 Vizrn=6 Vin=5 Y ~=15 Yio=5
= b3 a;bs Viai=6 Vi3=8 Yizs=7 ¥is=21 Vi5=7
by aby Viar=35 Viar=7 Vias= 6 Yis=18 F14=6
b, aby Vour= 3 Ya12= 5 Vo= 4 Yn=12 =4
3 b2 ﬂ_jbz Y= 4 Yaa0—= 6 Nom— 8 Y»n=18 ?32.: 6
E b3 a)bs Viai= 8 Vi3~ 10 V13— 9 Y3=27 ¥3.=9
ba axby Via1= 6 Vig=8 Vigs= T Yy=21 Vou=T7
b, asb, Yaor= 7 V320=9 V3= 8 Yay=24 ¥ai=8
as b2 a3b2 V31=9 Vio=11 Vazs= 10 Y3=30 V3= 10
b, als | vl | w2 | el | ¥ae3 5= 11
b, asby Vaar= 8 Var= 10 V=9 Y34=27 V=9
ollill s Yy | o] " ;LJ &:};ﬁ
acdabg g | T2 Jg | T -
CF=(Y...)*/abr = (255)2/(32(4)(3) = 1806.25
ABR = Ty, 2 = 2°+3%+....+11% = 2031
AB = (Zy;.°Ir) = (9°+15%+.....+27%)/3 = 2001
R = Xy..%/ab = (722+95%+88%)/(3)(4) = 1829.42
SST =ABR - CF =2031 - 1806.25 = 224.75
SSR=R - CF =1829.42 — 1806.25 = 23.17
Table of (A x B) totals (AXxB) alae ds
b-] b2 b3 b4 Y; B_r';
ay 9 15 21 18 63 5.2
a 12 18 2t 21 78 6.5
as 24 30 a9 27 114 9.5
Y. 45 63 81 66 Y...= 255
Vi 9 7 9 133 y...=7.08
A = Ty, %br = (63°+78%+114%)/(4)(3) = 1920.75
B = Zy.;.%/ar = (45*'63°+81%+66°)/(3)(3) = 1879
SSA=A-CF =1920.75 - 1806.25 = 114.5
SSB=B - CF =1879 — 1806.25 =72.75
SSAB =AB -A-B+ CF =2001-1920.75 - 1879 + 1806.25 = 7.5




AR-Table glad S 8 A Jalad) Ol sise aadae J g2
I ry rs Y,
ay 17 24 22 63
ao 21 29 28 78
as 34 42 38 114
Y.k 72 95 88 255

AR = Ty, %lb = (17%+24%+
SS (Error a) = AR-A-R+CF = 1944.75 - 1920.75 -1829.42 +1806.25 = 0.83
SS (Error b) = ABR-AB-AR+A = 2031- 2001 — 1944.75 + 1920.75 = 6.0

....+38%)/4 = 194475

Gl Jalas J gas
SOV df SS MS F
Reps. |[r—1= 2 R-CF= 23.17 | 11.585
A a—1= 2| A-CF= 114.5 57.25 Fa=275.9*
Errora | (a-1)(r-1)= 4 | AR-A-R+CF = 0.83 0.208
B b-—1= 3|/ B-CF = 72.75 | 24.25 Fg=72.75"
AxB |[(a-1)(b-1)= 6 |AB-A-B+CF= 75 1.25 Fag = 3.75%
Errorb | a(b-1)(r-1) = 18 | ABR-AB-AR+A=6.0 | 0.333
Total |[Abr—1= 35 |ABR-CF= 224.75




