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Treatment(t:) | Observation( yi) | Treat.Totals( yi.) | Treat. Means
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T 346 3.11 2492 2.81 273 2.67 2.62 2.59 2.56
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] 025 1.57 .0 5.42 5.05 4.82 4.65 4.53 4.43 4.36
010 11.26 265 7.50 7.01 6.63 .37 6.18 6.03 5.01
001 25.41 18.449 15.83 14.39 13.48 12.86 12.40 12.05 11.77
R[] 318 2.81 2641 2.48 2.39 233 228 224 21
050 4.75 189 3.49 126 311 3.00 2.91 2.85 2.80
12 025 6.55 5.10 4.47 4.12 380 373 361 151 344
010 9.33 693 5.95 5.41 5.06 482 4.64 4.50 4.39
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Exper. Error |10 7.17 0.717
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d.f. Treatment

F critical values {continued)

[h!g‘l' freedom in the numerator
Fi] 1 2 3 5 f 7 B g

00 346 311 2402 2.81 273 267 262 2.59 2.56

A& 5.32 4 46 4.07 184 3.60 158 3.50 144 3.30

8 025 7.57 6.0 5.42 5.05 4.82 4.65 4.53 4.43 4.36

010 11.26 265 7.50 T7.01 f.63 6.37 618 6.03 .01

001 2541 18.49 15.83 14.39 1348 12.86 12.40 12.05 11.77
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A5 4,06 4,10 371 3.44 333 3.22 314 307 3.02

10 025 604 546 4.83 4.47 4.24 4.07 1.05 3185 178

» 010 10.04 7.56 £.55 5.00 5,64 5.39 5,20 506 4.94
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72 .98 . 6.0.4.8.8.6 Clawgial 8 bl 4 giee daa
S5.0.V. d.f. S.S. ML.S. Cal.F
Treatments |4 7944 19.86 6.90 **
Exper. Error| 20 57.60 2.88
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Tab. F
005 | 001
d.f. Treatment Degrees of freed 2.87 4.43
P 1 2 3 4
100 2.97 2.59 2.38 2.25
050 4.35 3.49 310 2.87
20 125 5.87 4.46 3.86 3.51
Ao 8.10 5.85 4.94 4.43
d.f. Error 001 14.82 .05 8.10 7.10
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LSD = 1.414 X t(a,d.f.) X ymse/n
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In the case where treatment replications are not equal,

1 Erz \EJ_]" I-QS JI.__]:];."...‘BTl ;,l‘_PI, '-LII'_B.EA “- 5.4- . E .,_‘E

1 - : ey F . - = o
LG dlolas é"ﬁ 1.,-,.-‘-"'"-‘,3-“ Uad]ded pasi-]

SYL =
r

(Ol Jalad J g (e ) Undldl 4 il ja g L ZU o pllaadl
cadlaal A adaladl Sla giall dae Al b ol 3 SSR ad o) Jaall g

Ir =

L L LS LSR. (ssime g2 8l ad a3
LSR = sSyi x SSR
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Studentized Significant Range

45 )\8al) gaa Cpana cldan glall dae

.::13 Error | Protection § = oumber of for samge being
.l ¢ v 2 3 4 5 6 7 8 | o | 10
a2 i 05 80 | 180 | 10 | 180 | 180 | 180 | 180 | 1m0 | 1
% 01 00 | %00 | %0 | %0 | %0 | %0 | %0 | %0 | 9%.0
|

o 2 05 6.09 €09 | 609 | 609 | 609 | 609 | 609 | 609 & 609 |
ﬂ 01 14.0 14.0 140 14.0 140 14.0 14.0 40 | 140 |

3 05 450 450 | 45 | 450 | 4% 450 | 430 | 450 | 4w
5!' 0l 8.26 85 85 8.7 8.8 89 89 | 90 | 99
. 4 05 398 | 401 ! am | 402 | 402 | 403 | 402 | 42 | 402 |

0! 6.51 68 69 10 1.1 7.1 72 12 | 13
Q\@ SL

Wadl) 45
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L.S.R

(SIS - Jéa
: LSD & Wlia s jia e oS5a jladl) aladl

F Y Ol Jalas Jgaa Ll IS 13

72 .98 . 6.0.4.8,86 ltausidl o §s il Ay gine daa

S.0.V.

S.S. MLS. Cal. F

Treatments

Exper. Error| -

79.44 19.86 6.90 **
57.60 2.88

Total

137.04

Alys L.S.R. af Aty a5
(bl Uadl) ded aa SSR add & ypiay

2 3

2.239 2351

Least Significant Range
LSR = gy x SSR

il ._f:f

SYL =
r

288

"._1‘_3.117-5::' j[jmﬂéhel m

=y
-

= 0.759
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295 3097 318 3255



2 3 4 5

L.S.R 2.239 2351 2.421 2.471
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2 3 4 5

L.S.R
9.8 8.6 7.2 6.0 4.8 2.239 2.351 2.421 2.471

b — L L il giall o5 58
d

9.8-8.6=1.2 ( LSR=2.239) 4 geuaall dagll cpa J8) Cpudans giall i (31
g5 e 34 A

9.8-7.2=2.6 (LSR=2.251) 4sgmaall Aadll (o Ao s giall Cp (38
Craba giall (g gina (3 i) U

8.6-72=14 S5 £ 3 Al

i

8.6-6.0=2.6 6 sixa (3l . 98 1
ab 8.6 T2
72-6.0=1.2 g5 e A bc 7.2 T3
cd 6.0 T4
72-48=24 o s Gl d 4.8 T5
6.0-4.8=1.2 s sira pl (il
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Revised LSD Test Jaall |L.S.D. _s8a) -3

(e Lae Glas il (3581 45 Hlaad Ailany) adll (he d2e Cila allaty (K53 HLAR) aladi) ()
e Baal g dad o adiad Sl G LEAY) Gamy o) s (A ¢ Gla giall 2ae 33k HLEAY) Guki 4y seaa
(Duncan ,1969) Sia a8 GllAl ¢ lali SO Al @ gaall Gamy (e Slad L3S g Gudaill dles <5 L SD

. LSD Jlials F U (s gesy Gy LSD i) ey

dad (e Yo Aald ddban) Jglan e L ey Aaeall tdad aladdnl 8 Joxall HLEAY) 138 (adliy g
O ) el 4y il jo 5 Uadll 4 a3 5 4 guunall F A 48 e Jpan aladial callaty g
Dot WS Jamall s g o bl Julad J gas

LSD sy =1414 (¢ ) (Syi.)

DGl Wl e Laal) Gkl
A gunall Fdady (20 ) Uadll 4y a cila j05 (4 ) SOlbaall 4 a il 50 (e e i
. 2.02 o dad ) 2238 (6.90 )
DA el S el
LSDpsy =1414( ¢ ) (Syi.)

=(1.414)(2.02)(0.795)=2.168
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ddanal) t Aol

% L. “!finmnma-luk”} Valuss ( ° = .05 )
g et 6 8 W 1 4 6 1B 0 "N » ©
= ' KW o -

.} 2=4 | | b4 | 2 | ¥ 3 5 H ¥ K
= 2.55 2.64 B ¥ % 3 s ¥ t s 5 s
;f 2.57 .2.68 2.74 2.79 2.82 2.85 2.85 2.88 2.89 2.9 2.93 2.95

5

8
10 2.58 2.70 2.78 2.84 2.88 2.91 2.93 2.95 2.97 2.99 3.02 3.04
12 259 2.72 2.81 2.88 2.92 2.95 2.99 3.01 3.03 3.06 3.09 3.12
4 2,59 2.7¢ 2.84 2.90 2.96 3.00 3.03 3.05 3.08 311 315 3.8
16 2.60 2.75 2.85 2.93 2.98 3.03 3.06 3.09 312 315 339 3.24
2 2.60 2,77 2.88 2,96 3.03 3.07 32 315 3.8 322 3.2T 332
0 2,62 2,80 2.94 304 312 3119 324 329 333 339 34T .55
00

1 .63 2.8 2.98 309 319 327 334 340 345 353 1.6 115
6 . 0 . 2 . o . 6 . o
' F = 1.4
2«4 & . % & e 2 5 z [ I I3 ¥

6 2.53 2.60 2.54 2.66 2.57 2.68 2.69 2.0 270 2.7 M M
8 2.55 2.64 2.69 2.72 .74 2.76 2.77 .78 2.7 2.19 2.8 2.8
10 2.5 2.66 2.7 2.76 2.79 281 2.82 2.8¢ 2.85 2.86 2.87 2.89
12 2.57 2.68 275 2.79 2.8) 2.85 2.87 2.88 2.89 2.91 2.93 2.9
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9.8 8.6

9.8-8.6=1.2

9.8-72=206

86-72=14

8.6-6.0=2.6

7.2-6.0=1.2

7(.2-48=24

6.0-4.8=1.2

2.23 = RLSD < swaa Jira (5 giva (38 J8) dad

7.2 6.0 4.8

c
d

L LS oy giall i 4

( RLSD=2.23) 4 gmunall daill) (10 J81 Cadaa giall s (§AY

gsiaa e G

A gunall Aall (o o) b gial) G (31

G5 S (3l

g xa 3 A

G5ra S A

e @AY

G5 & A

( RLSD=2.23)

i

a 9.8 T1
ab 8.6 T2
bc 7.2 T3
cd 6.0 T4
d 4.8 T5
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Tukey’s Procedure: Tukey b

Shlwrgs oy By Y 51y Alam ded L) puseas W a S
Honest Significaut Difference ;,c-“i’l S sl Bl Lol o & 9 L)
| P f WS dedlods oy HSD W
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bl edl Oy HSD ded o Y
L aade o g p Hsuuuth-»,h zh) oo dadl O)F ¢
il P! A & ey P JLJ‘ Wi 2
Q c.,y Jyde JI gy 0759 @it S5 ,Mu\b-b-)
Q Mu\m(d,»)u@\ywuway,h(h 005 (S fowt 45
b S py) 20 B Slryd ey ( Malas st Gl 2 Q w,a.g;\)
D St HSD dad 0P L3 Loy 423 Ssud B (L

I-l's'[)(O'()S) o S;, X Qb
= (0-759)(4.23) = 3.211 kgs.

D Y i) Jilad g il S 1)
72 .98 ,6.0,4.8,8.6 lausidl g 35 il 4 sine aa

S.0.V. d.f. S.S. M.S. Cal. F
Treatments |4 79.44 19.86 6.90 **
Exper. Error| 20 57.60 2.88

Total 24 137.04
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bod plged 2SI (HSD dod) Slugd oo oAl dgme Lo WS )
o Uk 71 e e pad LAy ﬂLJlJL-o-’}'I S el 5N
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T1 | 12 | T3 Tu key Test

70 76 73
72 84 75

80 | 87 | 79 Ho: 1y = My = M3

78 81 78

71 78 73 Hy is NOT » NOﬂ:"thef
. analysis
Means 74.2 8l1.2 75.6 Rejected required
Further
HO IS REJeCted » analysis
required
ANOVA
Source of Variation 55 df M5 F P-value F crit
Between Groups (Treatments) 137.2 2 68.6 4.31 0.04 3.89
Within Groups (Experimental Error) 190.8 12 15.9
Total 328 14
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The Tukey criterion (T)

MSE

T = qa(c,n—c)

i

Qu(en-c)— Studentized range distribution, based on ¢ and n-c df
» ¢ = Number of treatments (i.¢. number of columns)
» n = Total sample size

MSE = Mean square error (from ANOVA table)

n; = Sample size of the treatment group with the smallest number
of observations
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qa(c, n-c) = %.05(3,12) = 3773
mse

Critical Values of the Studentized Range (0.05 leve
dfe

HSD = q *

2 3 4 5 6 7
6.0849(8.3308(9,7980]10.8810(11.7340]12.4345
4.5007(5.9096|6.8245(7.5016 [8.0370 |8.4780
3.9265(5.0403|5.7571]16.2870 16.7065 |7.0528
3.6354/4.6017)5.2185(5.6731 16.0329 |6.3299
3.4605(4.3390{4.8956]5.3049 |5.6285 |5.8953
3.3439(4.1648|4.6812(5.0601 [5.3591 |5.6058
3.2612]4.041014.5288[4.8858 |5.1672 [5.3991
3.1991|3.9485/4.414914.7554 [5.0235 |5.2444
3.1511|3.8768(4.3266/4.6543 [4.9120 |5.1242
11{3.1127|3.8195|4.2561|4.5736 [4.8229 |5.0281
1213.081313.7728|4.1985[4.5076 [4.7477 [4.9469

15.9
HSD =3.773 x |—

th|&| |

d.f. of Error

HSD = 6.73

=|S|se|a]|

bd

|IT, — T,| = |74.2—-81.2| = 7.0 > 6.73 Significant difference at 0.05 level

|IT; —T5| = |74.2—-75.6| = 1.4 <6.73 Non-significant difference at 0.05 level

|T, — T3] = |81.2—75.6| =5.6 <6.73 Non-significant difference at 0.05 level
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Means| Treatment

h 74.2 Tl
HSD = 6.73 a 81.2 12

ab 75.6 T3

L giza lgamy e aliad dalisg \Ajﬁd.u:g_ﬁ\ o giall
0.05 4 giza (5 giue 2ic

|IT; —T,| = |74.2 —81.2| = 7.0 > 6.73 Significant difference at 0.05 level

|IT, —T3| = |74.2 —-75.6| = 1.4 <6.73 Non-significant difference at 0.05 level

|T, —T3| = |81.2—75.6| =5.6 <6.73 Non-significant difference at 0.05 level
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Critical Values of the Studentized Range (0.05 level)

|dfe Number of Means
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
2(6.08498.330819.7980110.8810{11.7340]12.4345(13.0266|13.5381]13.9875(14.3874|14.7473|15.0757|15.3748|15.6503|15.9054|16.1427{16.3646|16.5728|16.7688
3(4.5007|5.9096(6.8245|7.5016 |8.0370 [8.4780 |8.8521 [9.1766 [9.4620 |9.7166 [9.9460 [10.1547[10.3459{10.5222|10.6856{10.8378[10.9803]|11.1140(11.2400
4(3.9265|5.0403|5.757116.2870 16.7065 |7.0528 |7.3465 |7.6015 |7.8264 |8.0271 |8.2083 |[8.3732 [8.5244 |8.6640 |8.7934 |8.9141 [9.0271 |9.1332 [9.2333
5/3.6354/4.6017|5.2185|5.6731 16.0329 [6.3299 |6.5823 [6.8014 [6.9947 |7.1674 |7.3237 |7.4653 |7.5956 |7.7163 |7.8280 [7.9322 |8.0298 |8.1215 [8.2080

3.4605/4.3390|4.8956(5.3049 [5.6285 [5.8953 [6.1222 |6.3192 |6.4931 |6.6485 [6.7890 [6.9169 (7.0344 |7.1428 |7.2436 [7.3375 |7.4256 [7.5086 |7.5866
3.343914.1648|4.6812]5.0601 [5.3591 [5.6058 [5.8154 |5.9975 [6.158]1 [6.3018 [6.4314 [6.5497 [6.6583 |6.7586 [6.8518 [6.9387 [7.0202 [7.0968 [7.1691
3.2612/4.0410(4.5288}4.8858 |5.1672 [5.3991 [5.5962 |5.7673 [5.9183 |6.0534 |6.1754 [6.2867 |6.3888 |6.4832 |6.5708 [6.6527 ]6.7293 16.8015 [6.8695
3.1991|3.9485|4.414914.7554 {5.0235 [5.2444 |5.4319 |5.5947 [5.7384 [5.8669 [5.9830 [6.0888 [6.1860 [6.2758 [6.3592 [6.4371 [6.5101 |6.5787 |6.6435
10(3.1511|3.876814.3266(4.6543 [4.9120 |5.1242 |5.3042 |5.4605 [5.5984 |5.7217 |5.8331 [5.9346 [6.0279 [6.1141 ]6.1941 [6.2689 16.3389 |6.4048 [6.4670
1113.1127|3.8195[4.2561|4.5736 [4.8229 |5.0281 |5.2021 |5.3531 |5.4863 |5.6054 |5.7129 |5.8111 |5.9012 |5.9844 |6.0617 |6.1339 16.2015 ]6.2652 [6.3252
12{3.0813(3.7728|4.198514.5076 14.7477 |4.9469 |5.1159 |5.2625 |5.3946 |5.5102 |5.6146 [5.7098 [5.7973 |5.8781 |5.9532 16.023]1 |6.0888 [6.1506 |6.2089
13/3.0553|3.734114.1509|4.4529 |4.6897 |4.8841 [5.0490 |5.1920 [5.3181 |5.4308 |5.5326 [5.6253 |5.7105 [5.7892 |5.8623 |5.9305 [5.9945 |6.0547 |6.1116
14{3.0332(3.7014(4.1105]4.4066 |4.6385 |4.8290 [4.9903 |5.1300 |5.2533 |5.3635 |5.4630 [5.5537 [5.6370 |5.7139 |5.7854 |5.8521 [5.9146 |5.9735 [6.0290
15[3.0143|3.6734[4.0760}4.3670 [4.5947 [4.7816 |4.9399 |5.0770 [5.1979 [5.3059 |5.4033 |5.4922 |5.5738 [5.60492 [5.7193 |5.7847 |5.8459 |5.9036 |5.9580
16{2.9980(3.64914.046114.3327 |4.5568 |4.7406 [4.8962 |5.0310 |5.1498 |5.2559 |5.3517 [5.4390 [5.5191 |5.5931 |5.6619 |5.7261 [5.7862 |5.8429 [5.8963
17(2.9837(3.6280(4.020014.3027 |4.5237 |4.7048 |4.8580 |4.9907 |5.1077 |5.2121 |5.3064 [5.3923 [5.4712 |5.5440 |5.6117 [5.6748 |5.7339 [5.7896 |[5.8421
18(2.9712{3.6093|3.9970{4.2763 |4.4944 |4.6731 |4.8243 |4.9552 |5.0705 |5.1735 |5.2664 [5.3511 |5.4288 [5.5006 |5.5672 [5.6295 [5.6878 |5.7426 |5.7944
19{2.9600{3.5927|3.97664.2528 |4.4685 |4.6450 [4.7944 |4.9236 |5.0375 |5.1391 |5.2308 [5.3144 [5.3911 |5.4619 |5.5277 |5.5891 {5.6466|5:7007,5.7518
20{2,9500{3.5779(3.958314.2319 |4.4452 |4.6199 [4.7676 |4.8954 |5.0079 |5.1083 |5.1990 |5.2815 [5.3573 |5.4273 |5.4923 |5.55290]5.609715.:66325.7136
21/2.9410{3.5646|3.9419(4.2130 [4.4244 |4.5973 |4.7435 |4.8699 [4.9813 |5.0806 |[5.1703 [5.2520 |5.3269 [5.3961 |5.4603 |[5.5203 |5.5765 |5.6293 |[5.6792

S eo)-a| S

2212.93293.5526(3.927014.1959 |4.4055 |4.5769 |4.7217 |4.8469 [4.9572 [5.0556 [5.1443 [5.2252 [5.2993 |5.3678 [5.4314 [5.4908 [5.5464 |5.5987 |5.6480
23(2.9255(3.5417(3.9136]4.1805 |4.3883 [4.5583 [4.7019 [4.8260 [4.9353 |5.0328 [5.1207 [5.2008 [5.2743 |5.3421 |5.4051 |5.4639 |5.5189 |5.5707 |5.6196
24/2.9188[3.5317|3.9013}4.1663 |4.3727 |4.5413 [4.6838 [4.8069 [4.9153 |5.0119 |5.0991 [5.1785 |5.2514 [5.3186 |5.3810 |5.4393 |5.4930 |5.5452 [5.5936
25|2.9126/3.5226(3.890014.1534 |4.3583 14.5258 |4.6672 |4.7894 [4.8969 [4.9928 |5.0793 [5.1581 [5.2303 |5.2970 (5.3590 |5.4167 |5.4709 |5.5218 |5.5698
26(2.9070(3.5142{3.8796}4.1415 43451 [4.5115 [4.6519 [4.7733 |[4.8800 [4.9753 [5.0611 [5.1393 [5.2110 |5.2772 |5.3387 |5.3960 |5.4497 |5.5002 |5.5478
27[2.9017]3.5064(3.870114.1305 |4.3329 [4.4983 [4.6378 [4.7584 [4.8645 [4.9500 [5.0443 [5.1220 [5.1931 |5.2589 |5.3199 |5.3768 |5.4301 |5.4802 |5.5275
28|2.8969(3.4992{3.861214.1203 |4.3217 |4.4861 |4.6248 |4.7446 (48500 [4.9440 [5.0287 [5.1059 [5.1766 |5.2419 [5.3025 |5.3590 |5.4120 [5.4618 |5.5087
29{2.8924/3.4926(3.853014.1109 |4.3112 [4.4747 [4.6127 [4.7319 [4.8366 [4.9300 [5.0143 [5.0909 [5.1612 |5.2261 |5.2863 |5.3425 |5.3951 |5.4446 [5.4913
30{2.8882/3.4865(3.845414.1021 |4.3015 [4.4642 [4.6014 [4.7199 [4.8241 [4.9170 [5.0008 [5.0770 [5.1469 |5.2114 |5.2713 |5.3271 |5.3794 |5.4286 [5.4750
31{2.8843]3.4806(3.8383]4.0939 |4.2924 |4.4543 [4.5909 [4.7088 |[4.8125 [4.9049 |4.9882 [5.0640 [5.1335 |5.1977 |5.2572 |5.3127 |5.3647 |5.4136 |5.4597
32(2.8807]3.4752{3.8316/4.0862 |4.2839 [4.4451 [4.5811 [4.6984 |[4.8016 [4.8936 [4.9765 [5.0519 [5.1210 |5.1848 |5.2440 |5.2993 |5.3510 |5.3996 |5.4455
33(2.8773(3.4702(3.825414.0790 |4.2759 |4.4365 [4.5718 [4.6887 [4.7914 |4.8829 [4.9654 [5.0405 [5.1093 |5.1728 [5.2317 [5.2866 [5.3381 |5.3865 |5.4321
34(2.8740(3.4654(3.819514.0723 |4.2684 |4.4284 [4.5632 |4.6795 [4.7818 |4.8729 [4.9550 [5.0298 [5.0982 |5.1614 |5.2201 |5.2748 |5.3260 |5.3741 |5.4196
35|2.8710(3.4610(3.8140(4.0660 |4.2614 |4.4207 |4.5550 |4.6709 |4.7728 |4.8635 |4.9453 |5.0197 [5.0879 |5.1508 [5.2091 [5.2636 [5.3146 [5.3625 [5.4077
36/2.8682|3.4568/3.80884.0600 |4.2548 |4.4136 [4.5473 |4.6628 [4.7642 [4.8546 [4.9361 [5.0102 |5.0781 [5.1407 |5.1988 |5.2530 |5.3038 [5.3515 [5.3065
37|2.8655|3.4528(3.8039]4.0543 |4.2485 [4.4068 [4.5401 [4.6551 [4.7562 |4.8462 |4.9274 [5.0012 [5.0688 |5.1312 |5.1891 |5.2431 |5.2936 |5.3412 |5.3860
38(2.8630/3.4490(3.799314.0490 |4.2426 [4.4003 [4.5332 |4.6479 |4.7486 [4.8383 [4.9191 [4.9927 [5.0600 |5.1222 |5.1799 |5.2337 |5.2840 |5.3313 |5.3760
39/2.8605|3.4455/3.794914.0439 |4.2370 |4.3942 |4.5267 [4.6410 [4.7414 [4.8308 [4.9113 [4.9846 |5.0517 [5.1137 |5.1711 |5.2247 |5.2749 |5.3220 |5.3665
40{2.8583]3.4421(3.790714.0391 |4.2317 [4.3885 [4.5205 [4.6345 |4.7345 [4.8237 |4.9039 [4.9770 [5.0439 |5.1056 |5.1629 |5.2162 |5.2662 |5.3132 |5.3575
41/2,8561{3,4389(3,786714.0346 |4.2266 |4,3830 |4.5147 |4.6283 (47280 [4.8169 [4.8969 [4.9697 [5.0364 |5.0979 (51550 |5.2082 [5.2580 |5,3048 |5.3490
42|2.8540{3.4358/3.783014.0302 |4.2218 |4.3778 [4.5091 [4.6224 [4.7218 [4.8104 |4.8902 [4.9628 |5.0293 [5.0906 |5.1475 |5.2005 |5.2502 [5.2968 [5.3408
43[2.8521/3.4329(3.7794]4.0261 |4.2172 |4.3728 |4.5038 |4.6168 |4.7160 |4.8043 |4.8839 |4.9562 [5.0225 |5.0836 |5.1403 [5.1932 |5.2427 |5.2892 15.3331
44/2.8502{3.4302(3.776014.0222 |4.2128 |4.3681 [4.4087 [4.6114 [4.7103 [4.7984 |4.8778 [4.9499 |5.0160 |5.0770 |5.1335 |5.1862 |5.2356 |5.2820 |5.3257
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Critical Values of the Studentized Range (0.01 level)

dfe Number of Means
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2 [14.0346(19.0189|22.2935|24.7166(26.6280|28.1991(29.5282(30.6770|31.6866(32.5855(33.3946(34.1294|34.8018(35.4212|35.9948|36.5286(37.0277|37.4959|37.9368
3 [8.2603 [10.6157|12.1695(13.3241(14.2403|14.9972(15.6401(16.1978|16.6894(17.1283[17.5241|17.8844|18.2146(18.5192|18.8017|19.0650{19.3113|19.5427]19.7608
4 16,5113 |B.1181 [9.1729 [9.9579 [10.5823|11.0992{11.5394{11.9253]12.2639|12.5667(12.8403|13.0897(13.3186|13.5299]13.7262|13.9093|14.0808(14.2420{14.3940
5 15,7024 16,9757 |7.8059 (8.4215 [8.9131 [9.3208 [9.6686 [9.9713 10.2390{10.4787(10.6955[10.8932|11.0749|11.2428|11.398811.5445|11.6809(11.8093{11.9305
6 [5.2427 |6.3312 |7.0333 [7.5560 [7.9737 |8.3179 [8.6113 [8.8693 [9.0966 [9.3003 [9.4847 [9.6530 [9.8077 [9.9508 [10.0838|10.2080/10.3245[10.4342|10.5377
7 |[4.9483 [5.9193 |6.5430 [7.0061 [7.3730 |7.6784 [7.9403 [8.1672 |8.3680 [8.5478 [8.7107 [8.8593 [8.9959 [9.1242 [9.2423 [9.3526 [9.4560 [9.5534 [9.6454
8 [4.7445 |5.6353 |6.2039 [6.6251 |6.9600 |7.2378 |7.4748 |7.6813 |7.8642 |8.0281 [8.1766 |8.3121 |R.4368 [8.5522 |R.6595 |R.7597 |8.8538 |8.9424 19.0260
9 |4.5955 [5.4279 |5.9567 |6.3473 [6.6576 |6.9148 |7.1344 |7.3257 |7.4951 [7.6470 [7.7846 [7.9103 [8.0260 (8.1330 [8.2326 |8.3257 [8.4131 [8.4953 [8.5730

s

4.4818 |5.2700 |5.7686 |6.1361 [6.4276 |6.6691 |6.8751 [7.0546 |7.2136 [7.3562 |7.4854 |7.6034 |7.7120 |7.8126 |7.9062 |7.9936 |8.0757 |8.1530 [8.2261
4.3922 |5.1459 |5.6207 (5.9701 |6.2474 6.4759 |6.6713 |6.8415 [6.9922 |7.1274 |7.2498 |7.3617 |7.4647 |7.5600 |7.6487 |7.7317 |7.8095 |7.8829 |7.9522
4.3197 |5.0459 |5.5016 (5.8363 [6.1011 [6.3205 [6.5069 16.6696 [6.8136 [6.9427 [7.0597 |7.1665 |7.2649 |7.3559 |7.4407 |7.5199 |7.5943 |7.6644 |7.7306
4.2607 14.9635 |5.4036 (5.7266 [5.9812 16.1919 [6.3715 |6.5283 6.6664 (6.7905 [6.9030 |7.0057 |7.1002 |7.1877 |7.2691 |7.3453 |7.4168 |7.4841 |7.5478
4.2099 14.8945 |5.3215 [5.6340 [5.8808 [6.0847 [6.2583 |6.4095 |6.5428 [6.6638 [6.7716 |6.8708 |6.9621 |7.0466 |7.1252 |7.1988 |7.2678 |7.3329 |7.3943
41673 |4.8359 |5.2518 [5.5558 [5.7956 |5.9936 |6.1621 [6.3087 16.4384 |6.5547 [6.6596 |6.7568 |6.8447 [6.9266 |7.0028 |7.0741 |7.1411 [7.2041 |7.2637
4,1306 |4.7855 |5.1919 (5.4885 [5.7223 |5.9152 |6.0793 16,2221 |6.3483 [6.4615 |6.5639 |6.6575 16,7431 |6.8236 [6.8975 |6.9668 |7.0319 |7.0932 |7.1512
4.0987 14.7417 |5.1398 [5.4300 [5.6586 |5.8471 [6.0074 16.1468 [6.2700 [6.3804 [6.4804 |6.5717 |6.6557 16.7334 |6.8058 |6.8734 |6.9373 16.9974 |7.0533
4.0707 14.7032 |5.0941 (5.3787 [5.6027 |5.7873 {5.9443 16.0807 [6.2013 [6.3093 [6.4071 [6.4964 |6.5785 16.6546 (6.7253 |6.7914 |6.8535 16.9120 [6.9673
4.0459 14.6693 |5.0537 (5.3334 |5.5534 |5.7345 |5.8885 16.0223 6.1405 |6.2464 |6.3423 |6.4298 |6.5103 |6.5848 (6.6541 |6.7189 |6.7797 16.8370 |6.8911
4.0237 |4.6390 |5.0178 [5.2931 |5.5094 |5.6875 |5.8388 [5.9702 16.0864 |6.1904 [6.2845 16.3704 6.4494 [6.5226 16.5906 6.6542 16.7139 16.7701_16.8232
4.0042 14.6119 |4.9856 |5.2569 [5.4700 |5.6453 |5.7943 [5.9236 |6.0379 [6.1402 [6.2327 |6.3172 |6.3949 |6.4668 [6.5337 16.5962 |6.6549 [6.7101 |6.7623

t

L]

=

Ln

=

-~

=]

=1

%]
[=]

[3*]
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22 [3.9864 |4.5874 |4.9565 [5.2243 |5.4345 |5.6074 |5.7541 |5.8816 [5.9941 |6.0949 [6.1860 |6.2692 |6.3457 [6.4165 |6.4823 [6.5439 |6.6016 |6.6560 [6.7074
23 139703 |4.5653 |4.9302 |5.1948 [5.4023 |5.5729 |5.7178 |5.8435 |5.9545 |6.0538 |6.1437 [6.2257 16.3011 16.3709 [6.4358 16.4964 |6.5533 [6.6070 |6.6576
24 13.9557 |4.5452 |4.9063 |5.1679 [5.3730 |5.5416 |5.6847 |5.8088 |5.9184 |6.0165 |6.1052 [6.1861 6.2605 16.3294 [6.3934 16.4532 |6.5094 [6.5623 16.6122
25 3.9424 |4.5268 |4.8844 |5.1433 [5.3463 |5.5130 |5.6544 |5.7771 |5.8854 |5.9823 |6.0700 [6.1499 [6.2234 16.2914 [6.3546 |6.4137 |6.4692 [6.5214 |6.5707
26 (3.9302 [4.5099 |4.8650 |5.1215 |5.3223 |5.4873 |5.6266 [5.7480 |5.8552 |5.9510 16.0376 |6.1167 |6.1893 [6.2565 [6.3190 |6.3774 |6.4322 |6.4838 |6.5326
27 [3.9189 |4.4944 |4.8466 [5.1008 |5.2998 |5.4632 |5.6017 |5.7218 [5.8273 |5.9221 [6.0079 |6.0861 |6.1580 [6.2244 |6.2863 [6.3440 [6.3982 |6.4493 [6.4975
28 13.9078 [4.4800 |4.8296 |5.0817 [5.2790 |5.4409 |5.5782 |5.6972 |5.802]1 |5.8960 |5.9803 [6.0578 [6.1289 16.1948 [6.2560 |6.3131 |6.3668 [6.4173 16.4650
29 |3.8981 [4.4668 |4.8138 |5.0640 [5.2597 |5.4203 |5.5564 |5.6743 |5.7784 |5.8714 |5.9555 [6.0322 |6.1026 16.1672 [6.2279 |6.2845 |6.3376 |6.3876 |6.4349
30 |3.8891 [4.4545 |4.7992 |5.0476 [5.2418 |5.4012 |5.5361 |5.6531 |5.7563 |5.8485 |5.9318 [6.0079 |6.0777 16.1423 [6.2023 ]6.2584 |6.3105 [6.3601 |6.4069
31 |3.8807 |4.4430 |4.7856 [5.0323 [5.2252 |5.3833 |5.5172 |5.6333 |5.7357 |5.8272 [5.9098 |5.9852 |6.0545 |6.1185 |6.1781 |6.2337 |6.2859 [6.3350 |6.3814
32 |3.8728 |4.4323 |4.7729 |5.,0180 [5.2096 |5.3667 |5.4996 |5.6149 |5.7164 |5.8072 |5.8893 [5.9641 |6.0328 |6.0964 |6.1554 16.2106 16,2623 [6.3111 |6.3571
33 |13.8654 |4.4223 |4.7610 |5.0047 [5.1950 |5.3511 |5.4831 |5.5976 |5.6984 |5.7886 |5.8701 [5.9443 |6.0125 |6.0756 [6.1342 6.1890 16.2403 |6.2886 |6.3343
34 |3.8585 [4.4129 |4.7498 |4.9921 |5.1814 |5.3364 |5.4677 |5.5814 |5.6816 |5.7711 |5.8520 [5.9258 |5.9935 16.0561 [6.1143 ]6.1687 |6.2197 [6.2676 |6.3130
35 |3.8520 |4.4041 |4.7393 |4.9804 [5.1685 |5.3227 |5.4532 |5.5662 |5.6657 |5.7547 |5.8351 [5.9083 |5.9756 16.0378 [6.0956 |6.1496 |6.2002 [6.2479 16.2929
36 |3.8459 |4.3958 |4.7294 14.9693 [5.1565 |5.3098 |5.4395 |5.5518 |5.6508 |5.7392 |5.8191 [5.8919 |5.9588 16.0206 [6.0780 |6.1317 |6.1820 [6.2293 16.2740
37 [3.8402 |4.3880 |4.7201 |4.9588 |5.1451 |5.2976 |5.4266 |5.5383 |5.6367 |5.7247 [5.8041 |5.8764 |5.9429 [6.0043 16.0614 |6.1147 16.1647 16.2117 [6.2562
38 |13.8347 |4.3806 |4.7113 |4.9490 [5.1343 |5.2861 |5.4144 |5.5255 |5.6234 |5.7109 |5.7898 [5.8618 |5.9279 |5.9890 [6.0457 6.0987 |6.1484 [6.1952 16.2393
39 |3.8296 [4.3737 |4.7030 |4.9396 [5.1241 |5.2752 |5.4029 |5.5135 |5.6109 |5.6978 |5.7764 [5.8480 |5.9137 |5.9744 16.0309 |6.0836 |6.1330 [6.1795 |6.2234
40 |3.8247 |4.3671 |4.6951 |4.9308 [5.1145 ]5.2649 |5.3920 |5.5020 |5.5989 |5.6855 |5.7636 |5.8348 |5.9002 |5.9606 [6.0168 16.0692 |6.1183 [6.1646 |6.2083
41 13.8201 |4.3608 |4.6877 |4.9224 [5.1053 |5.2551 |5.3816 |5.4911 |5.5876 |5.6738 |5.7515 |5.8224 |5.8875 |15.9476 [6.0034 16.0556 |6.1045 [6.1505 |6.1939
42 13.8156 |4.3549 |4.6805 [4.9144 |5.0966 |5.2457 |5.3718 |5.4808 |5.5769 |5.6626 [5.7400 |5.8106 |5.8753 |5.9351 |5.9907 |6.0426 [6.0913 |6.1371 |6.1803
43 13.8115 |4.3493 |4.6738 |4.9068 [5.0884 |5.2369 |5.3624 |5.4710 |5.5666 |5.6520 |5.7291 |5.7993 |5.8638 |5.9233 [5.9787 |6.0303 |6.0787 |6.1243 16.1673
44 13.8075 |4.3439 |4.6673 |4.8996 [5.0805 |5.2285 |5.3535 |5.4617 |5.5569 |5.6419 |5.7187 [5.7886 |5.8528 |5.9121 [5.9671 |6.0186 |6.0668 [6.1121 |6.1550
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tl 48.2 52.5 49.0 51.2 49.8 50.0
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t3 54.2 63.8 57.5 61.7 50.4 58.8
t4 62.4 70.8 64.7 74.2 T71.3 65.0
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Treatments rl r2 r3 r4 r5 Yi.
Tl 3 4 10 12 8
T2 25 28 25 30 29
T3 44 49 50 52 45
T4 9 16 8 6 12
Y..=
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ANOVA  cliball o) Julas o)l

Treatments rl r2 r3 r4 r5 Yi.
Tl 3 4 10 12 8 37
T2 25 28 25 30 29 137
13 44 49 50 52 45 240
T4 9 16 8 b 12 51
Y..=
Treatments rl r2 r3 r4 r5 Yi. Mean
Tl 3 4 10 12 3 37 7.4
T2 25 28 25 30 29 137 27.4
T3 44 49 50 52 45 240 48
T4 9 16 8 6 12 51 10.2
Y..= 465
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Treatments
T1
T2
T3
T4

rl r2 r3 rd r5 Yi.

3 4 10 12 8 37 ANOVA  «clilall fulal) Julas ¢ jal
25 28 25 30 29 137
44 49 50 52 45 240
9 16 8 6 12 51
Gald) Ay Glag e £ 54 [ BN

Y. = 465

Y. (465)2

C.F.= P » C.F.= =10811.25

SST= vz —C.p.HBp SST=(3%+4%+.-+125)—C.F.
SST= 16255 — C.F.= 5443.75

372+137%4+240%+51% _ _
SSt= _ . F. EE)SSt=16067.8 —C.F.

5 SSt= 5256.55

SSe= SST — SSt» SSe= 5443.75 — 5256.55 = 187.2
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S. V. O. Cal.F. | Tab.F
0.05 0.01

Bet. Treat. 5256.55 1752.18 149.76 3.24 5.29
Exp. Error 16 187.20 11.70
Total 19 5443.75
SSt 5256.55
MSt= — MSt= = 1752.18

d.f.t L gundl F dad o W
oo SI(149.706)
187.20 G .
MSe= =3¢ MSe= =11.70 = gl F ek
d.f.e 0.01 Asira (5 5hua
Qg C:ulau Lﬂjdj
Lsrall e Gl i
MSt _ 1752.18 4 gl 4 o
Cal. F. = +— Cal. F = 149.76 Gl 6 el
s gyl

P 1 2 l’% 4 5 i 7 b g

100 305 267 246 2.33 2.24 2.18 2.13 2.09 2.06

» 50 4.49 363 324 3.01 2.85 2.74 2.66 2.59 2.54

1& 025 6.12 4.69 408 3.73 3.50 3.34 3.22 312 3.05

L0 B.53 6.23 5.20 4.77 4t 4.20 4.03 380 378

001 16.12 10.97 9.01 7.04 7.27 680 646 619 5.98
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Tests suggested after experiment A ad| £ ] daa da el i ldAY!
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s dadadiall Gl il
Least Significant Differences Test(L.S.D.) s 5ira (38 J8 Lad) -1

: L.I *'H Tul
2 g pfialall e 1l g Lalaadind Cllaw gladl sl 3,k 060 o LSD sl oy
JHEAY! ¢ ya) 4l e

;i G|
Coedaiid 13) Lol ¢ Jadd fpiilole &3 l8a Alla B Y] lagaa ey W LSAY) 10 aladtiol )

'&_)Eiji&:h'“&:ﬂﬁ.&juﬁ J!-Lll_b.u_giajla.ujl_'l&mjl Ejﬂl%jdiliaj
..5_11-_1.1.1.1 ~..u:.."3fl ._514_1&'_-5.4_11_;.&..1 _E_IJ_BM‘_JMJE-_'II_E.H.J.LQJL L \_:_‘g_).;ﬂl
ﬂ..‘l..‘l:..l_ﬁ..‘ljldu}m_ajl _‘g;h_amdu_‘gmﬁwl J‘_J)S.]‘_ﬁ..ﬁl-_ﬂ)jl J‘Ll_;.bl.a

AILSD sl aladied 4 ae o 5T Lsayl s - ) _5;.511:151131- i,.1'_...'it s
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s dadediall il jlaald)

Least Significant Differences Test(L.S.D.) sixe 3,8 J&i jsal-]
D WS JLEAYI I el pal) S ghaa paiali OSasg o LSD LA e
Aldea o Jaugidd sl Unall dad ,085( 1)

mse

ﬁy'pmﬁflhﬁja:h j.."lj:-.j.aji‘[ jjﬁdjhdaturlhjaiul(ZJ
(L t—!ﬂdﬂjﬂdd_}h_}ﬂ)uﬂﬁluh 1&_5_;1.1.1:..‘2“'.1_5_1.«‘_,_3.1....4

Table of the Student's r-distribution

The table gives the values of £, where o
PAT, =t ) = a,with v degees of freedorm — ; Txa
N 0.1 0.06 0.025 0.01 0.005 0001 0.0005
o 3
In the case where treatment replications are not equal, 3 3078 6.3% 12076  31.821  G3657 318310 636,620
2 1,885 2.920 4,303 £.965 0925 22326 31598
3 1.638 2,353 3.182 4.541 5841 10213 12024
2 4 1533  24® 2776 3747 4604 773 8610
El' 5 1476 2.015 2571 3,965 4032 5803  6.860
— ( r — ) [ 1.440 1.943 2.447 3.143 3.707 5208 5050
7 1415 1.8%5 2365  2.998 3489 4785 5408
k-1 B 1.397 1.860 2.306 2.896 3355 4501 5041
9 1.3683 1.8 2.262 2.821 3250 4297 4781
10 1.372 1.812 2.228 2.764 1,169 4144 4587
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: -.,,:""=' ‘._.;S;E:g'_';.n a4 ..Ij'_""'—“ﬂé 'T_‘I"‘":' (3)

mse

Gldas iall 53 G B Al A o ¢ LW ) Laelial Slaw glall o 5 -4
A gunall LSD dad ae 4t jlia g

4 suaall LSD dad (o S) ) (5 s Gphas gie (e Al A (S 131 -5
el o JB) Cpdans giall cp GOAD S 1A L) ¢ s (5S) @A
Lisina 52 (05SH @al 8 4 sl

Gl A g /01530 A8 - N draly - s dala A



Dﬂﬁ
Bet. Treat. 5256.55 1752.18 149.76 3.24 5. e ] Mean
Exp. Error 16 187.20 11.70 T 7.4
: T2 27.4
Tota 19 544375 T3 a8
T4 10.2
,mse 11.70 . . iy
LSD = 1.414 X t(a,d.f.) X ymse/n
11.70
LSD =1.414 x 2.120 % = = 4.59
) I‘mbahilitjrnfalargu'ﬂlucluﬂ,:ignignomd
i . ~
0.5 ! 0.4 l \ 0.2 [ 0.1 | 0.05 \ 0.02 J 0.01 1 0.001 T(0.05)= 2.120
» 16 | .600 | .865 | 1.071 | 1.337 | 1.746 | 2.120 | 2.583 2.921 | 4.015
17 | ‘eso| ‘863 | 1.069 | 1.333 | 1.740 | 2.110 | 2.567 | 2.898 | 3.965
8 | 688 | 862 | 1067 | 1.330 | 1.734 | 2.101 | 2.552 | 2.878 | 3.922
10 [ac) 30 K - o daals - s dals A& o
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4.59 = i guna g gina (34 J8) dajd
T3 T2 T4 T1

48 274 102 74 L U Cillans gial) o 8

] b C

48 —27.4=20.6 ( LSD=4.59) 43 guaall 4dasdll (o suS) Cppdaa gial) o (3 AN

27.4-102=17.2 (LSD=4.59) 43 guaall Aaslll cpa S Cpadau gial) o (3 Al
O gial) (i (5 sina (AL I
G52 s GUAD AN & gunal) Aail) (a 0B Cpdas gial) G (3R

10.2-7.2=3
i
c /4 T1
b 27.4 T2
a 48.0 T3
die Ly sine Ly o Al AdliA U5 ja Jead Al il il c 10.2 T4

0.05 4512 (5 sinsa
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d.f. Error

(LSD ) :J%
Y i Jilas J gaa Ll (1Y)

T T2 T3 T4 TS _
72 6 98 86 A48 o Sla glal) (a8 g )il 4y gies 22a
SOV, df SS. M.S. Cal. F Tab. F
Treatments |4 79.44 19.86 6.90 ** mm
Exper. Error| 20 57.60 2.88
Total 24 137.04 2.87 4.43
d.f. Treatment Degrees of Treed
o | 2 3 4
100 2.07 2.50 2.38 2.25
‘ 050 4.35 3.49 3.10 257 G
20 025 5.87 4.46 386 3.5]
010 8.10 5.85 4.04 4.43 <
001 14.82 9.95 8.10 7.10

12
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SO.V. df SS. MLS. Cal. F
Treatments |4 79.44 19.86 6.90 **
Exper. Error| 20 57.60 2.88
Total 24 137.04

LsD = 1.414 x t(a,d.f.) X /mse/n T

7.2

2.88
LSD = 1.414 x 2.086 X < = 2.239

O lalall o gia

T2 T3 T4 T5
6 9.8 8.6 4.8

LU cdlalaal) cildai gia o

T3 T4 Tl T2 T5
9.8 8.6 7.2 6 4.8

) 51 5 oy Oobann s5all (r (BLAN S 13D o uanal) | SD Aeah e il giall ) 931 e (B9l A3 ey s
cg 5 5 AN (098 Ay guunal) Aall) (e JB) (GA1 LS 135 ¢ sira (GAN (98 A guunal) Aaidl) (1

Probability of a larger value of ¢, sign ignored

l 0.5 ‘ 04 |03 \ 0.2 [ 0.1 ‘ 0.05 ‘ 0.02 ‘ 001 | 0.0l
8 | 688 | .862 | 1.067 | 1.330 | 1.734 | 2.101 | 2.552 | 2.878 | 3.922
19 | .688 861 | 1.066 | 1.328 | 1.720 | 2.093 | 2.539 | 2.861 | 3.883
‘860 | 1064 | 1.325 | 1.725 | 2.086 | 2.528 | 2.845 | 3.850

T (0.05)= 2.086

13 o) A sgan /42130 A8 - o daals - Guas 2ala WA )



2.23 = Giguna g gina (38 JB) dagd

9.8 8.6 7.2 6.0 4.8

d
b — — ; L 5 e gial) b 4
9.8-8.6=1.2 ( LSD=2.23) 41 gunall dadll cpa J8) Cpphacu gial) o (3 AN

G5 (Al A
9.8-7.2=26 ( LSD=2.23) 43 gmaall Aasdll (o A b giall Cy (38
O gial) (i (6 iz (50 €l

8.6-72=14 S5 £ 3 Al

i

8.6-6.0=2.6 6 sixa (3l . 98 1
ab 8.6 T2
72-6.0=1.2 g5 e A bc 7.2 T3
cd 6.0 T4
72-48=24 o s Gl d 4.8 T5
6.0-4.8=1.2 s sira pl (il
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Duncan s Multiple Range Test OSda Jliai -2

Sed! iAWl e AZENE 5 1955 ale A LAY 13s Duncan 7 8!
"_'I.J! alaall il -LII..L'I.‘.-.'_BL Alan R :g_g_).ijl ——n il ﬁ?ﬂ
DA dam ol A gimall g gliea el 2o g 48001 dty Ay el
Studentized Significant Range 4w\ dilas) J glaa 22258 Cua
S5ie 5 8 a8 Clual 238 A0 S SR, il 2l s

. LSR. 'Jaiallydl Wos Teast Significant Range
i Ao Ll s TSR Adlanyl adll (e 22e o HLEAY) Gula 8 ddieg s
-Ll'..jn.u..:_giajl A ._ﬁ" ‘ EI_IIJI:’i.-ajI.__I h}a'.i.jl _;J.ajl b_;'.__ﬁsfl '-'-'_a' .‘.‘I_‘.‘i.T._IF J'.__I:Ii‘fl '_1"37 . 'S.J:.l__g

A3 Rl Cpeda Jaay 3
oo Bl pai LAY el ja) (Say s ol LEAYI UST e JLERY) 138 ey
. F Agdl 4y gies ade g4 gias
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In the case where treatment replications are not equal,

2 Db LS SR el al S sha andll S g
5 a..u_u_;,--; i) UadlAed i -]

= )

g ginal o giva dd o lld g <0 Jgaa e S SR, Al zljatiad -
(A o Jgoa (o) Undll g ja il ja g s Sl sl
a3 el dAlahll cillas gial) aae oo 3L 210 1 SSR A o Ball

s LSR. S Hee (53s B A il 3
LSR = Syi x SSR

L EATA Iy __gl '._1.'i i Sty AP -LI'..]:I.-...'__gia —l y -4

dae Y Al TSR ais o giall s 43Sl 3 g 4dll 45 J8a -5
e Bl dgsiaa Ao aSallcds ja. (8 sae Al e gl
Ao
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Studentized Significant Range

45 )\8al) gaa Cpana cldan glall dae

‘_‘:13 Error | Pr . & = number of means for range being tested
.l & level 7 3 4 5 6 7 8 | g | 10
% i 05 80 | 180 | 10 | 180 | 180 | 180 | 180 | 1m0 | 1
&z ol %0 | %00 | %0 | %0 | %0 | %0 | %0 | w0 | %0
. 9 05 609 | €09 | 609 | 609 | 600 | 609 | 609 | 608 | 609 |
ﬂ 0l 40 | M40 | 140 | 140 | 140 | 140 | 40 | 140 | 140 |
3 05 450 | 450 | 450 | 450 | 450 | 430 | 450 @ 450 | 4%
% 0l 826 | 85 85 87 838 8.9 89 | 90 | 90
' 4 05 398 | 401 ! am | 402 | 402 | 403 | 402 | 42 | 402 |
0! 6.51 6.8 69 10 1.1 7.1 72 12 | 13
Q\@ SL
Uadl) 4y &
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(SIS - Jéa
: LSD & Wlia s jia e oS5a jladl) aladl

F Y Ol Jalas Jgaa Ll IS 13

72 .98 . 6.0.4.8,86 ltausidl o §s il Ay gine daa

S.0.V.

S.S. MLS. Cal. F

Treatments

Exper. Error| -

79.44 19.86 6.90 **
57.60 2.88

Total

137.04

Least Significant Range
LSR = gy x SSR

L.S.%8

Alys L.S.R. af Aty a5
(bl Uadl) ded aa SSR add & ypiay

2 3

2.239 2351

il ._f:f

SYL =
r

288

"._1‘_3.117-5::' j[jmﬂéhel m

=y
-

= 0.759

Syl =

-“n.;a'.i.'il{zﬂ.‘ijl o allall sas \'.;—‘5' [FENETN i,;-jl ;’-l!‘jLJ « 20 3 sl ‘Lj_):.
?jhfm:ﬁuiijl&'_hg)iaﬂjl&sl?_hj 543 =2 L'_E....:J:Lajl e b
9 He-SN Jﬁ.:.‘.i_é. Blomga Ay | k|

1 2 3 —1- _{
2.4?1 5.5.R.
295 3097 318 3255



19

2 3 4 5

L.S.R 2.239 2351 2.421 2.471

Do gie 0 ¢ lagi (G5 Al g gt LA g il il o s jE) ALY
LSREI.&:_I:M-._]_}L-_‘E.& EJEJ.SJ LRI dea g lagiy Ejﬁl@ﬁ-&:ﬁmhﬂjl
43 '.j.q.'il Jlas (s -_1'..E.-..._9.1.a.il AT h_;.,._ul e aa _ljl_B "n_'i._l'iajl

n_)_‘-ﬂl l..‘hhd'.ﬂ'..i_m JQLJLLSRM._]JM ].I.E...ﬁ_;.].ajl n_;_ﬂl lJ:._BlJ'.E
e st A o) e TSR Aad e 081 G (S 1) L L siae

e Dilo A gina g8 g 8 (85 a1 Al Cildaus gladl CaT A4S yidie o glad aiia g3 a g

Fﬁﬁﬁmlhﬁl}ﬁ'ﬂija'ﬂpﬁ‘ﬁ ":ﬁ.a'..l.ajlﬂ..‘hhd
;15M‘f@'@ﬁadj}ﬁ?ﬂl&'ﬁu#ld}bﬂ;ﬁw~_':_LJ:.
\E_-ia?la:'.i..;iﬁ '&HﬁﬂTl?Jﬁwldjﬁl?ldﬁmlj_'.J“_‘gj.i_a FI-LE
Cdalell & ga )
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2 3 4 5

L.S.R
9.8 8.6 7.2 6.0 4.8 2.239 2.351 2.421 2.471

b — L L il giall o5 58
d

9.8-8.6=1.2 ( LSR=2.239) 4 geuaall dagll cpa J8) Cpudans giall i (31
g5 e 34 A

9.8-7.2=2.6 (LSR=2.251) 4sgmaall Aadll (o Ao s giall Cp (38
Craba giall (g gina (3 i) U

8.6-72=14 S5 £ 3 Al

i

8.6-6.0=2.6 6 sixa (3l . 98 1
ab 8.6 T2
72-6.0=1.2 g5 e A bc 7.2 T3
cd 6.0 T4
72-48=24 o s Gl d 4.8 T5
6.0-4.8=1.2 s sira pl (il
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Revised LSD Test Jaall |L.S.D. _s8a) -3

(e Lae Glas il (3581 45 Hlaad Ailany) adll (he d2e Cila allaty (K53 HLAR) aladi) ()
e Baal g dad o adiad Sl G LEAY) Gamy o) s (A ¢ Gla giall 2ae 33k HLEAY) Guki 4y seaa
(Duncan ,1969) Sia a8 GllAl ¢ lali SO Al @ gaall Gamy (e Slad L3S g Gudaill dles <5 L SD

. LSD Jlials F U (s gesy Gy LSD i) ey

dad (e Yo Aald ddban) Jglan e L ey Aaeall tdad aladdnl 8 Joxall HLEAY) 138 (adliy g
O ) el 4y il jo 5 Uadll 4 a3 5 4 guunall F A 48 e Jpan aladial callaty g
Dot WS Jamall s g o bl Julad J gas

LSD sy =1414 (¢ ) (Syi.)

DGl Wl e Laal) Gkl
A gunall Fdady (20 ) Uadll 4y a cila j05 (4 ) SOlbaall 4 a il 50 (e e i
. 2.02 o dad ) 2238 (6.90 )
DA el S el
LSDpsy =1414( ¢ ) (Syi.)

=(1.414)(2.02)(0.795)=2.168
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ddanal) t Aol

% L. “!finmnma-luk”} Valuss ( ° = .05 )
g et 6 8 W 1 4 6 1B 0 "N » ©
= ' KW o -

.} 2=4 | | b4 | 2 | ¥ 3 5 H ¥ K
= 2.55 2.64 B ¥ % 3 s ¥ t s 5 s
;f 2.57 .2.68 2.74 2.79 2.82 2.85 2.85 2.88 2.89 2.9 2.93 2.95

5

8
10 2.58 2.70 2.78 2.84 2.88 2.91 2.93 2.95 2.97 2.99 3.02 3.04
12 259 2.72 2.81 2.88 2.92 2.95 2.99 3.01 3.03 3.06 3.09 3.12
4 2,59 2.7¢ 2.84 2.90 2.96 3.00 3.03 3.05 3.08 311 315 3.8
16 2.60 2.75 2.85 2.93 2.98 3.03 3.06 3.09 312 315 339 3.24
2 2.60 2,77 2.88 2,96 3.03 3.07 32 315 3.8 322 3.2T 332
0 2,62 2,80 2.94 304 312 3119 324 329 333 339 34T .55
00

1 .63 2.8 2.98 309 319 327 334 340 345 353 1.6 115
6 . 0 . 2 . o . 6 . o
' F = 1.4
2«4 & . % & e 2 5 z [ I I3 ¥

6 2.53 2.60 2.54 2.66 2.57 2.68 2.69 2.0 270 2.7 M M
8 2.55 2.64 2.69 2.72 .74 2.76 2.77 .78 2.7 2.19 2.8 2.8
10 2.5 2.66 2.7 2.76 2.79 281 2.82 2.8¢ 2.85 2.86 2.87 2.89
12 2.57 2.68 275 2.79 2.8) 2.85 2.87 2.88 2.89 2.91 2.93 2.9
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ASaall (G5 )il aran 7 jadiuig LU gl Lelal Cildaw il i y3 Sl dey g

-
bjﬁta#]:.ujindﬂ;j_;ﬂ1 5 gl KLY LsD a._i_ﬁ'..u...::..:fl 3..4_435.._11.3.'1_;‘.33_;_:15_'1:5
e 8l oy S Al s Cpe (A1 SIS 1) Lat U gimae 8 a8 Lgde 21 G ) daaall
N

Bl o jltial e BelS iy Y Jamad) L) 13a of J) oo s adg
Cadph ddaley ) Adla) (K50 i)
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9.8 8.6

9.8-8.6=1.2

9.8-72=206

86-72=14

8.6-6.0=2.6

7.2-6.0=1.2

7(.2-48=24

6.0-4.8=1.2

2.23 = RLSD < swaa Jira (5 giva (38 J8) dad

7.2 6.0 4.8

c
d

L LS oy giall i 4

( RLSD=2.23) 4 gmunall daill) (10 J81 Cadaa giall s (§AY

gsiaa e G

A gunall Aall (o o) b gial) G (31

G5 S (3l

g xa 3 A

G5ra S A

e @AY

G5 & A

( RLSD=2.23)

i

a 9.8 T1
ab 8.6 T2
bc 7.2 T3
cd 6.0 T4
d 4.8 T5
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Tukey’s Procedure: Tukey b

Shlwrgs oy By Y 51y Alam ded L) puseas W a S
Honest Significaut Difference ;,c-“i’l S sl Bl Lol o & 9 L)
D f S el odd ooy HSD \@ a0
HS D = S;I._I Qe

ghmﬂdajw‘ﬂm 1 el Solglas g
L Aalws N qﬂlad!"'lhnﬂu-éj AT —

¢ JwN n..J,LbLI A.l_y-li S dE c}y J}-i:-dl Qt&#c‘iﬁm‘; —Y
fjdllhall b Slorydy tdmdl § SMalall i B jaay
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bl edl Oy HSD ded o Y
L aade o lgusas 8 HSDMulhw}lld,)ing\u)w -§
i) IR SV & ey ol &L.J‘ Wi 2
Q G)y Jydo I gy 0759 g S5 ,Mo‘b-b-)
Q Mu\.\n(d,»)u&\ywway,h(% 005 (S fowt 45
b S py) 20 B Slryd ey ( Malas st Gl 2 Q “.,a};\)
D §ged HSD dad 0P &3 Loy 423 S Lo ( Uai

I-l's'l)(O'()S) o S;, X Qb
= (0-759)(4.23) = 3.211 kes.

D Y i) Jilad g il S 1)
72 .98 ,6.0.4.8,8.6 lausidl s §s il dygies 20a

S.0.V. d.f. S.S. M.S. Cal. F
Treatments |4 79.44 19.86 6.90 **
Exper. Error| 20 57.60 2.88

o Total 24 ac o) pd 3204 - s Ll

Gy sees



-y '..51! o o Malal s d_bﬂ'l Gal Lodl o Jda pona s
513U Lgme alall ‘_gd‘.ﬂllddﬁ d:Lg,.Le:t“a Lasd) 0 .ig) U sl
330 Juea £ dgylt 5 A Le ‘_,:-thl\fb Il pds Lo Jud 1
is i oV Al O a1 fda S BNy (Wi § dymall U3y ‘_‘!
bod plged 2SI (HSD dod) Slugd oo oAl dgme Lo WS )
o Uk 71 e e pad LAy ﬂLJlJL-o-’}'I S el 5N
LSD JLG#"I @ﬂ-.ib g-ﬁlmiﬁmw QLS iy ‘_,.LJML.-.’-“:"!
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T1 | 12 | T3 Tu key Test

70 76 73
72 84 75

80 | 87 | 79 Ho: 1y = My = M3

78 81 78

71 78 73 Hy is NOT » NOﬂ:"thef
. analysis
Means 74.2 8l1.2 75.6 Rejected required
Further
HO IS REJeCted » analysis
required
ANOVA
Source of Variation 55 df M5 F P-value F crit
Between Groups (Treatments) 137.2 2 68.6 4.31 0.04 3.89
Within Groups (Experimental Error) 190.8 12 15.9
Total 328 14
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The Tukey criterion (T)

MSE

T = qa(c,n—c)

i

Qu(en-c)— Studentized range distribution, based on ¢ and n-c df
» ¢ = Number of treatments (i.¢. number of columns)
» n = Total sample size

MSE = Mean square error (from ANOVA table)

n; = Sample size of the treatment group with the smallest number
of observations
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Ty

Ty

qa(c, n-c) = %.05(3,12) = 3773
mse

Critical Values of the Studentized Range (0.05 leve
dfe

HSD = q *

2 3 4 5 6 7
6.0849(8.3308(9,7980]10.8810(11.7340]12.4345
4.5007(5.9096|6.8245(7.5016 [8.0370 |8.4780
3.9265(5.0403|5.7571]16.2870 16.7065 |7.0528
3.6354/4.6017)5.2185(5.6731 16.0329 |6.3299
3.4605(4.3390{4.8956]5.3049 |5.6285 |5.8953
3.3439(4.1648|4.6812(5.0601 [5.3591 |5.6058
3.2612]4.041014.5288[4.8858 |5.1672 [5.3991
3.1991|3.9485/4.414914.7554 [5.0235 |5.2444
3.1511|3.8768(4.3266/4.6543 [4.9120 |5.1242
11{3.1127|3.8195|4.2561|4.5736 [4.8229 |5.0281
1213.081313.7728|4.1985[4.5076 [4.7477 [4.9469

15.9
HSD =3.773 x |—

th|&| |

d.f. of Error

HSD = 6.73

=|S|se|a]|

bd

—T,| = |74.2—-81.2| = 7.0 > 6.73 Significant difference at 0.05 level

—T5| = |74.2—-75.6| = 1.4 <6.73 Non-significant difference at 0.05 level

|T, — T3] = |81.2—75.6| =5.6 <6.73 Non-significant difference at 0.05 level

30
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Means| Treatment

h 74.2 Tl
HSD = 6.73 a 81.2 12

ab 75.6 T3

L giza lgamy e aliad dalisg \Ajﬁd.u:g_ﬁ\ o giall
0.05 4 giza (5 giue 2ic

|IT; —T,| = |74.2 —81.2| = 7.0 > 6.73 Significant difference at 0.05 level

|IT, —T3| = |74.2 —-75.6| = 1.4 <6.73 Non-significant difference at 0.05 level

|T, —T3| = |81.2—75.6| =5.6 <6.73 Non-significant difference at 0.05 level
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Critical Values of the Studentized Range (0.05 level)

|dfe Number of Means
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
2(6.08498.330819.7980110.8810{11.7340]12.4345(13.0266|13.5381]13.9875(14.3874|14.7473|15.0757|15.3748|15.6503|15.9054|16.1427{16.3646|16.5728|16.7688
3(4.5007|5.9096(6.8245|7.5016 |8.0370 [8.4780 |8.8521 [9.1766 [9.4620 |9.7166 [9.9460 [10.1547[10.3459{10.5222|10.6856{10.8378[10.9803]|11.1140(11.2400
4(3.9265|5.0403|5.757116.2870 16.7065 |7.0528 |7.3465 |7.6015 |7.8264 |8.0271 |8.2083 |[8.3732 [8.5244 |8.6640 |8.7934 |8.9141 [9.0271 |9.1332 [9.2333
5/3.6354/4.6017|5.2185|5.6731 16.0329 [6.3299 |6.5823 [6.8014 [6.9947 |7.1674 |7.3237 |7.4653 |7.5956 |7.7163 |7.8280 [7.9322 |8.0298 |8.1215 [8.2080

3.4605/4.3390|4.8956(5.3049 [5.6285 [5.8953 [6.1222 |6.3192 |6.4931 |6.6485 [6.7890 [6.9169 (7.0344 |7.1428 |7.2436 [7.3375 |7.4256 [7.5086 |7.5866
3.343914.1648|4.6812]5.0601 [5.3591 [5.6058 [5.8154 |5.9975 [6.158]1 [6.3018 [6.4314 [6.5497 [6.6583 |6.7586 [6.8518 [6.9387 [7.0202 [7.0968 [7.1691
3.2612/4.0410(4.5288}4.8858 |5.1672 [5.3991 [5.5962 |5.7673 [5.9183 |6.0534 |6.1754 [6.2867 |6.3888 |6.4832 |6.5708 [6.6527 ]6.7293 16.8015 [6.8695
3.1991|3.9485|4.414914.7554 {5.0235 [5.2444 |5.4319 |5.5947 [5.7384 [5.8669 [5.9830 [6.0888 [6.1860 [6.2758 [6.3592 [6.4371 [6.5101 |6.5787 |6.6435
10(3.1511|3.876814.3266(4.6543 [4.9120 |5.1242 |5.3042 |5.4605 [5.5984 |5.7217 |5.8331 [5.9346 [6.0279 [6.1141 ]6.1941 [6.2689 16.3389 |6.4048 [6.4670
1113.1127|3.8195[4.2561|4.5736 [4.8229 |5.0281 |5.2021 |5.3531 |5.4863 |5.6054 |5.7129 |5.8111 |5.9012 |5.9844 |6.0617 |6.1339 16.2015 ]6.2652 [6.3252
12{3.0813(3.7728|4.198514.5076 14.7477 |4.9469 |5.1159 |5.2625 |5.3946 |5.5102 |5.6146 [5.7098 [5.7973 |5.8781 |5.9532 16.023]1 |6.0888 [6.1506 |6.2089
13/3.0553|3.734114.1509|4.4529 |4.6897 |4.8841 [5.0490 |5.1920 [5.3181 |5.4308 |5.5326 [5.6253 |5.7105 [5.7892 |5.8623 |5.9305 [5.9945 |6.0547 |6.1116
14{3.0332(3.7014(4.1105]4.4066 |4.6385 |4.8290 [4.9903 |5.1300 |5.2533 |5.3635 |5.4630 [5.5537 [5.6370 |5.7139 |5.7854 |5.8521 [5.9146 |5.9735 [6.0290
15[3.0143|3.6734[4.0760}4.3670 [4.5947 [4.7816 |4.9399 |5.0770 [5.1979 [5.3059 |5.4033 |5.4922 |5.5738 [5.60492 [5.7193 |5.7847 |5.8459 |5.9036 |5.9580
16{2.9980(3.64914.046114.3327 |4.5568 |4.7406 [4.8962 |5.0310 |5.1498 |5.2559 |5.3517 [5.4390 [5.5191 |5.5931 |5.6619 |5.7261 [5.7862 |5.8429 [5.8963
17(2.9837(3.6280(4.020014.3027 |4.5237 |4.7048 |4.8580 |4.9907 |5.1077 |5.2121 |5.3064 [5.3923 [5.4712 |5.5440 |5.6117 [5.6748 |5.7339 [5.7896 |[5.8421
18(2.9712{3.6093|3.9970{4.2763 |4.4944 |4.6731 |4.8243 |4.9552 |5.0705 |5.1735 |5.2664 [5.3511 |5.4288 [5.5006 |5.5672 [5.6295 [5.6878 |5.7426 |5.7944
19{2.9600{3.5927|3.97664.2528 |4.4685 |4.6450 [4.7944 |4.9236 |5.0375 |5.1391 |5.2308 [5.3144 [5.3911 |5.4619 |5.5277 |5.5891 {5.6466|5:7007,5.7518
20{2,9500{3.5779(3.958314.2319 |4.4452 |4.6199 [4.7676 |4.8954 |5.0079 |5.1083 |5.1990 |5.2815 [5.3573 |5.4273 |5.4923 |5.55290]5.609715.:66325.7136
21/2.9410{3.5646|3.9419(4.2130 [4.4244 |4.5973 |4.7435 |4.8699 [4.9813 |5.0806 |[5.1703 [5.2520 |5.3269 [5.3961 |5.4603 |[5.5203 |5.5765 |5.6293 |[5.6792

S eo)-a| S

2212.93293.5526(3.927014.1959 |4.4055 |4.5769 |4.7217 |4.8469 [4.9572 [5.0556 [5.1443 [5.2252 [5.2993 |5.3678 [5.4314 [5.4908 [5.5464 |5.5987 |5.6480
23(2.9255(3.5417(3.9136]4.1805 |4.3883 [4.5583 [4.7019 [4.8260 [4.9353 |5.0328 [5.1207 [5.2008 [5.2743 |5.3421 |5.4051 |5.4639 |5.5189 |5.5707 |5.6196
24/2.9188[3.5317|3.9013}4.1663 |4.3727 |4.5413 [4.6838 [4.8069 [4.9153 |5.0119 |5.0991 [5.1785 |5.2514 [5.3186 |5.3810 |5.4393 |5.4930 |5.5452 [5.5936
25|2.9126/3.5226(3.890014.1534 |4.3583 14.5258 |4.6672 |4.7894 [4.8969 [4.9928 |5.0793 [5.1581 [5.2303 |5.2970 (5.3590 |5.4167 |5.4709 |5.5218 |5.5698
26(2.9070(3.5142{3.8796}4.1415 43451 [4.5115 [4.6519 [4.7733 |[4.8800 [4.9753 [5.0611 [5.1393 [5.2110 |5.2772 |5.3387 |5.3960 |5.4497 |5.5002 |5.5478
27[2.9017]3.5064(3.870114.1305 |4.3329 [4.4983 [4.6378 [4.7584 [4.8645 [4.9500 [5.0443 [5.1220 [5.1931 |5.2589 |5.3199 |5.3768 |5.4301 |5.4802 |5.5275
28|2.8969(3.4992{3.861214.1203 |4.3217 |4.4861 |4.6248 |4.7446 (48500 [4.9440 [5.0287 [5.1059 [5.1766 |5.2419 [5.3025 |5.3590 |5.4120 [5.4618 |5.5087
29{2.8924/3.4926(3.853014.1109 |4.3112 [4.4747 [4.6127 [4.7319 [4.8366 [4.9300 [5.0143 [5.0909 [5.1612 |5.2261 |5.2863 |5.3425 |5.3951 |5.4446 [5.4913
30{2.8882/3.4865(3.845414.1021 |4.3015 [4.4642 [4.6014 [4.7199 [4.8241 [4.9170 [5.0008 [5.0770 [5.1469 |5.2114 |5.2713 |5.3271 |5.3794 |5.4286 [5.4750
31{2.8843]3.4806(3.8383]4.0939 |4.2924 |4.4543 [4.5909 [4.7088 |[4.8125 [4.9049 |4.9882 [5.0640 [5.1335 |5.1977 |5.2572 |5.3127 |5.3647 |5.4136 |5.4597
32(2.8807]3.4752{3.8316/4.0862 |4.2839 [4.4451 [4.5811 [4.6984 |[4.8016 [4.8936 [4.9765 [5.0519 [5.1210 |5.1848 |5.2440 |5.2993 |5.3510 |5.3996 |5.4455
33(2.8773(3.4702(3.825414.0790 |4.2759 |4.4365 [4.5718 [4.6887 [4.7914 |4.8829 [4.9654 [5.0405 [5.1093 |5.1728 [5.2317 [5.2866 [5.3381 |5.3865 |5.4321
34(2.8740(3.4654(3.819514.0723 |4.2684 |4.4284 [4.5632 |4.6795 [4.7818 |4.8729 [4.9550 [5.0298 [5.0982 |5.1614 |5.2201 |5.2748 |5.3260 |5.3741 |5.4196
35|2.8710(3.4610(3.8140(4.0660 |4.2614 |4.4207 |4.5550 |4.6709 |4.7728 |4.8635 |4.9453 |5.0197 [5.0879 |5.1508 [5.2091 [5.2636 [5.3146 [5.3625 [5.4077
36/2.8682|3.4568/3.80884.0600 |4.2548 |4.4136 [4.5473 |4.6628 [4.7642 [4.8546 [4.9361 [5.0102 |5.0781 [5.1407 |5.1988 |5.2530 |5.3038 [5.3515 [5.3065
37|2.8655|3.4528(3.8039]4.0543 |4.2485 [4.4068 [4.5401 [4.6551 [4.7562 |4.8462 |4.9274 [5.0012 [5.0688 |5.1312 |5.1891 |5.2431 |5.2936 |5.3412 |5.3860
38(2.8630/3.4490(3.799314.0490 |4.2426 [4.4003 [4.5332 |4.6479 |4.7486 [4.8383 [4.9191 [4.9927 [5.0600 |5.1222 |5.1799 |5.2337 |5.2840 |5.3313 |5.3760
39/2.8605|3.4455/3.794914.0439 |4.2370 |4.3942 |4.5267 [4.6410 [4.7414 [4.8308 [4.9113 [4.9846 |5.0517 [5.1137 |5.1711 |5.2247 |5.2749 |5.3220 |5.3665
40{2.8583]3.4421(3.790714.0391 |4.2317 [4.3885 [4.5205 [4.6345 |4.7345 [4.8237 |4.9039 [4.9770 [5.0439 |5.1056 |5.1629 |5.2162 |5.2662 |5.3132 |5.3575
41/2,8561{3,4389(3,786714.0346 |4.2266 |4,3830 |4.5147 |4.6283 (47280 [4.8169 [4.8969 [4.9697 [5.0364 |5.0979 (51550 |5.2082 [5.2580 |5,3048 |5.3490
42|2.8540{3.4358/3.783014.0302 |4.2218 |4.3778 [4.5091 [4.6224 [4.7218 [4.8104 |4.8902 [4.9628 |5.0293 [5.0906 |5.1475 |5.2005 |5.2502 [5.2968 [5.3408
43[2.8521/3.4329(3.7794]4.0261 |4.2172 |4.3728 |4.5038 |4.6168 |4.7160 |4.8043 |4.8839 |4.9562 [5.0225 |5.0836 |5.1403 [5.1932 |5.2427 |5.2892 15.3331
44/2.8502{3.4302(3.776014.0222 |4.2128 |4.3681 [4.4087 [4.6114 [4.7103 [4.7984 |4.8778 [4.9499 |5.0160 |5.0770 |5.1335 |5.1862 |5.2356 |5.2820 |5.3257
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Critical Values of the Studentized Range (0.01 level)

dfe Number of Means
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2 [14.0346(19.0189|22.2935|24.7166(26.6280|28.1991(29.5282(30.6770|31.6866(32.5855(33.3946(34.1294|34.8018(35.4212|35.9948|36.5286(37.0277|37.4959|37.9368
3 [8.2603 [10.6157|12.1695(13.3241(14.2403|14.9972(15.6401(16.1978|16.6894(17.1283[17.5241|17.8844|18.2146(18.5192|18.8017|19.0650{19.3113|19.5427]19.7608
4 16,5113 |B.1181 [9.1729 [9.9579 [10.5823|11.0992{11.5394{11.9253]12.2639|12.5667(12.8403|13.0897(13.3186|13.5299]13.7262|13.9093|14.0808(14.2420{14.3940
5 15,7024 16,9757 |7.8059 (8.4215 [8.9131 [9.3208 [9.6686 [9.9713 10.2390{10.4787(10.6955[10.8932|11.0749|11.2428|11.398811.5445|11.6809(11.8093{11.9305
6 [5.2427 |6.3312 |7.0333 [7.5560 [7.9737 |8.3179 [8.6113 [8.8693 [9.0966 [9.3003 [9.4847 [9.6530 [9.8077 [9.9508 [10.0838|10.2080/10.3245[10.4342|10.5377
7 |[4.9483 [5.9193 |6.5430 [7.0061 [7.3730 |7.6784 [7.9403 [8.1672 |8.3680 [8.5478 [8.7107 [8.8593 [8.9959 [9.1242 [9.2423 [9.3526 [9.4560 [9.5534 [9.6454
8 [4.7445 |5.6353 |6.2039 [6.6251 |6.9600 |7.2378 |7.4748 |7.6813 |7.8642 |8.0281 [8.1766 |8.3121 |R.4368 [8.5522 |R.6595 |R.7597 |8.8538 |8.9424 19.0260
9 |4.5955 [5.4279 |5.9567 |6.3473 [6.6576 |6.9148 |7.1344 |7.3257 |7.4951 [7.6470 [7.7846 [7.9103 [8.0260 (8.1330 [8.2326 |8.3257 [8.4131 [8.4953 [8.5730

s

4.4818 |5.2700 |5.7686 |6.1361 [6.4276 |6.6691 |6.8751 [7.0546 |7.2136 [7.3562 |7.4854 |7.6034 |7.7120 |7.8126 |7.9062 |7.9936 |8.0757 |8.1530 [8.2261
4.3922 |5.1459 |5.6207 (5.9701 |6.2474 6.4759 |6.6713 |6.8415 [6.9922 |7.1274 |7.2498 |7.3617 |7.4647 |7.5600 |7.6487 |7.7317 |7.8095 |7.8829 |7.9522
4.3197 |5.0459 |5.5016 (5.8363 [6.1011 [6.3205 [6.5069 16.6696 [6.8136 [6.9427 [7.0597 |7.1665 |7.2649 |7.3559 |7.4407 |7.5199 |7.5943 |7.6644 |7.7306
4.2607 14.9635 |5.4036 (5.7266 [5.9812 16.1919 [6.3715 |6.5283 6.6664 (6.7905 [6.9030 |7.0057 |7.1002 |7.1877 |7.2691 |7.3453 |7.4168 |7.4841 |7.5478
4.2099 14.8945 |5.3215 [5.6340 [5.8808 [6.0847 [6.2583 |6.4095 |6.5428 [6.6638 [6.7716 |6.8708 |6.9621 |7.0466 |7.1252 |7.1988 |7.2678 |7.3329 |7.3943
41673 |4.8359 |5.2518 [5.5558 [5.7956 |5.9936 |6.1621 [6.3087 16.4384 |6.5547 [6.6596 |6.7568 |6.8447 [6.9266 |7.0028 |7.0741 |7.1411 [7.2041 |7.2637
4,1306 |4.7855 |5.1919 (5.4885 [5.7223 |5.9152 |6.0793 16,2221 |6.3483 [6.4615 |6.5639 |6.6575 16,7431 |6.8236 [6.8975 |6.9668 |7.0319 |7.0932 |7.1512
4.0987 14.7417 |5.1398 [5.4300 [5.6586 |5.8471 [6.0074 16.1468 [6.2700 [6.3804 [6.4804 |6.5717 |6.6557 16.7334 |6.8058 |6.8734 |6.9373 16.9974 |7.0533
4.0707 14.7032 |5.0941 (5.3787 [5.6027 |5.7873 {5.9443 16.0807 [6.2013 [6.3093 [6.4071 [6.4964 |6.5785 16.6546 (6.7253 |6.7914 |6.8535 16.9120 [6.9673
4.0459 14.6693 |5.0537 (5.3334 |5.5534 |5.7345 |5.8885 16.0223 6.1405 |6.2464 |6.3423 |6.4298 |6.5103 |6.5848 (6.6541 |6.7189 |6.7797 16.8370 |6.8911
4.0237 |4.6390 |5.0178 [5.2931 |5.5094 |5.6875 |5.8388 [5.9702 16.0864 |6.1904 [6.2845 16.3704 6.4494 [6.5226 16.5906 6.6542 16.7139 16.7701_16.8232
4.0042 14.6119 |4.9856 |5.2569 [5.4700 |5.6453 |5.7943 [5.9236 |6.0379 [6.1402 [6.2327 |6.3172 |6.3949 |6.4668 [6.5337 16.5962 |6.6549 [6.7101 |6.7623
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22 [3.9864 |4.5874 |4.9565 [5.2243 |5.4345 |5.6074 |5.7541 |5.8816 [5.9941 |6.0949 [6.1860 |6.2692 |6.3457 [6.4165 |6.4823 [6.5439 |6.6016 |6.6560 [6.7074
23 139703 |4.5653 |4.9302 |5.1948 [5.4023 |5.5729 |5.7178 |5.8435 |5.9545 |6.0538 |6.1437 [6.2257 16.3011 16.3709 [6.4358 16.4964 |6.5533 [6.6070 |6.6576
24 13.9557 |4.5452 |4.9063 |5.1679 [5.3730 |5.5416 |5.6847 |5.8088 |5.9184 |6.0165 |6.1052 [6.1861 6.2605 16.3294 [6.3934 16.4532 |6.5094 [6.5623 16.6122
25 3.9424 |4.5268 |4.8844 |5.1433 [5.3463 |5.5130 |5.6544 |5.7771 |5.8854 |5.9823 |6.0700 [6.1499 [6.2234 16.2914 [6.3546 |6.4137 |6.4692 [6.5214 |6.5707
26 (3.9302 [4.5099 |4.8650 |5.1215 |5.3223 |5.4873 |5.6266 [5.7480 |5.8552 |5.9510 16.0376 |6.1167 |6.1893 [6.2565 [6.3190 |6.3774 |6.4322 |6.4838 |6.5326
27 [3.9189 |4.4944 |4.8466 [5.1008 |5.2998 |5.4632 |5.6017 |5.7218 [5.8273 |5.9221 [6.0079 |6.0861 |6.1580 [6.2244 |6.2863 [6.3440 [6.3982 |6.4493 [6.4975
28 13.9078 [4.4800 |4.8296 |5.0817 [5.2790 |5.4409 |5.5782 |5.6972 |5.802]1 |5.8960 |5.9803 [6.0578 [6.1289 16.1948 [6.2560 |6.3131 |6.3668 [6.4173 16.4650
29 |3.8981 [4.4668 |4.8138 |5.0640 [5.2597 |5.4203 |5.5564 |5.6743 |5.7784 |5.8714 |5.9555 [6.0322 |6.1026 16.1672 [6.2279 |6.2845 |6.3376 |6.3876 |6.4349
30 |3.8891 [4.4545 |4.7992 |5.0476 [5.2418 |5.4012 |5.5361 |5.6531 |5.7563 |5.8485 |5.9318 [6.0079 |6.0777 16.1423 [6.2023 ]6.2584 |6.3105 [6.3601 |6.4069
31 |3.8807 |4.4430 |4.7856 [5.0323 [5.2252 |5.3833 |5.5172 |5.6333 |5.7357 |5.8272 [5.9098 |5.9852 |6.0545 |6.1185 |6.1781 |6.2337 |6.2859 [6.3350 |6.3814
32 |3.8728 |4.4323 |4.7729 |5.,0180 [5.2096 |5.3667 |5.4996 |5.6149 |5.7164 |5.8072 |5.8893 [5.9641 |6.0328 |6.0964 |6.1554 16.2106 16,2623 [6.3111 |6.3571
33 |13.8654 |4.4223 |4.7610 |5.0047 [5.1950 |5.3511 |5.4831 |5.5976 |5.6984 |5.7886 |5.8701 [5.9443 |6.0125 |6.0756 [6.1342 6.1890 16.2403 |6.2886 |6.3343
34 |3.8585 [4.4129 |4.7498 |4.9921 |5.1814 |5.3364 |5.4677 |5.5814 |5.6816 |5.7711 |5.8520 [5.9258 |5.9935 16.0561 [6.1143 ]6.1687 |6.2197 [6.2676 |6.3130
35 |3.8520 |4.4041 |4.7393 |4.9804 [5.1685 |5.3227 |5.4532 |5.5662 |5.6657 |5.7547 |5.8351 [5.9083 |5.9756 16.0378 [6.0956 |6.1496 |6.2002 [6.2479 16.2929
36 |3.8459 |4.3958 |4.7294 14.9693 [5.1565 |5.3098 |5.4395 |5.5518 |5.6508 |5.7392 |5.8191 [5.8919 |5.9588 16.0206 [6.0780 |6.1317 |6.1820 [6.2293 16.2740
37 [3.8402 |4.3880 |4.7201 |4.9588 |5.1451 |5.2976 |5.4266 |5.5383 |5.6367 |5.7247 [5.8041 |5.8764 |5.9429 [6.0043 16.0614 |6.1147 16.1647 16.2117 [6.2562
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Sl rl 12 13 4 sl
T1 62 47 52 51 212
T2 67 50 54 57 228
T3 68 57 53 57 236
T4 74 54 65 50 252
Y i 272 208 224 224 Y.. =02
2 2
(Y..) (928)
C= = = 53824
t1 16
2
SST=XI‘"1'] - C
- ) >
. Fa ra
= 62+ 47+ ...+ 50 —-C
— 54678 - 53824 = 854
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ANOVA Table Ol Jadas J o

5.0V, d.f. 5.5, MLS. Cal. F Tab. F
Blocks 3 576 192.0 0.05 0.01
Treatments 3 208 69.33 801 3.86 6.99
Exper. rror 9 70 7.77
Total 15 854
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Dressed carcass weight (kg).

‘Biock Basal Basal + Basal+  Basal+  Block
no. diet acetate propionate butyrate totais
| o 16.3 18.9 19.4 - 18.0 72.6-
no 16.4 18.2 17.6 17.5 69.7
Hi 16.7 18.9 17.6 18.6 71.8
)Y 17.7 195 19.8 19.1 76.1
v ' 18.0 17.4 19.3 18.4 73.1
Vi 7 19.1 18.0 16.5 17.6 T 71.2
Vi 19.1 - 21.0 18.9 21.3 80.3
Vil 18.0 1.3 19.9 211 80.3
Treatment totals 141.3 153.2 149.0 151.6 595.1
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( Y—“ ) {-:"‘}-:'1) = 0003 Dressed carcass weight (kg).
C= tr - 32 = 11067. ‘Block Basal Basal + Basal + . Basal+  Block
= no. diet acetate propionate butyrate totals
1 : 16.3 189" -19.4 18.0 72,6
1 16.4 182 17.6 17.5 69.7
- HI 16.7 189 176 18.6 71.8
L Y 17.7 19.5 19.8 19.1 76.1
I 1,] v 18.0 17.4 19.3 18.4 73.
v - Vi 19.1 18.0 16.5 17.6 71.2
SSr= ——— --C Vil ' 19.1 21.0 18.9 21.3 80.3
) Vil 18.0 21.3 19.9 21.1 80.3
Treatment totals 141.3 153.2 149.0 151.6 595.1
2 ¥ 2
(131.3) 1532 )+ (149.4 + (151.6) y
= -=(_
4
_44384.53
= ————"—11067.0003 = 29.1322
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11 z Fi- 1
SSt = —-C
r
88619.49
= . —— 110670003 = 10.4359
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Prof. Dr. Khalid Hamid Hasan

= 1112593 —- 11067.0003 = 589197

University of Diyala College of Agriculture  Republic of Iraq



SSe = SST —- SSr - SSt

= 589197 -- 2913221 _ 104359 = 193616

The completed ANOVA.

Source d.i. S.S.. m.s. F-ratio
‘Biocks 7 29.1322 4.1617 4-51:'
il"rentments 3 1 0.4359 3.4786 3.77
Error 21 19.3616 0.92198

Total 31 58.9297

"= P< (0.05.

T =P<0.01.
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0.05 0.01
3.07 4.87

dad o) Lay 1 EEIF (e 0S) (13,77 ) G lalaall 44 puundll
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ANOVA Table el Jadald § gan

- 40V Vel (e ) Jalas Jsas <l oS b (S

Rows
Columns r-1 SSc MSc
Treatments r-1 SSt MSt Cal. Ft 0.05 0.01
Error (r- 1)(r-2) SSe MSe
Total r2-1 SST
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Rows
Columns r- 1 =ac MSc
Treatments r- 1 S5t MSt Cal.Ft 0.05 0.01
Error (r- 1)(r-2) S55e M5e
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Rows | Columns
1 2 3 4
1 C10 D7 B 12 A 13
2 B1l1 A 12 C10 D7
3 DS C12 A11 B 13
4 All B 12 D6 C 10
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1 2 3 4 Y1. Y(k). | Suladl
1 C10 D7 B 12 A 13 42 47 11.75
2 B1l1 A 12 C 10 D 7 40 48 12.00
3 D5 C12 A 11 B 13 41 42 10.50
4 All B 12 D 6 C 10 39 23 6.25
e 37 43 39 43 Y..=162
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S.O.V. d.f. S.S. M.S. F Tab. F
Rows 3 1.25 0.416 0.05 0.1
Columns 3 6.75 2.25

Treatments 3 85.25 28.41 | 68.29** | 476 o8
Exper. Error | 6 2.50 0.416

Total 15 05.75
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Efficiency of LSD relative to other Designs
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MSr+ MSc + (1 — 1) MSe

E.E%= X 104
(r+1)MSe
H
S5.0.V. d.f. 5.8, MLS. Cal.F Tab. F
Rows 4 3400
Columns 4 1536
Treatments 4 1039
Exper.Error 12 1056
Total 25
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Treatments 4 1039
Exper.Error 12 1056
Total 25
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Rows C1 C2 C3
r1 t2 600 13972 11651 2223 1247
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13 3 729 11596 12 717 2042 2526
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5.0.V. d.f. 5.8. MLS, Cal. F Tab. F
Rows 3 2.482 0.8273
Columns 3 0.262 3.0873
Treatments 3 32.792 10.9306 37.82%* 9.78
Exper.Error 4] 1.734 0.289
Total 15 46.27
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Rows 13601 ...
Columns B 1536
Treatments ... 10600  ...... ... ...
Error S Y

Total e 36569
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Rows 13601 3400.25
Columns 4 6144 1536
Treatments 4 10600 2650 6.08 3.26 541
Error 12 5224 435.33

Total 24 36569



	تصميم اولية - المحاضرة الاولى - المفاهيم
	المحاضرة الثانية - التصميم العشوائي الكامل
	المحاضرة الثالثة - المقارنات المتعددة
	تصميم القطاعات العشوائية الكاملة
	تصميم المربع اللاتيني

