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Remarks

The split block arrangement 1s especially suited for two factor experiments in which the desired
precision for measuring the interaction effect between two factors 1s greater than either of the
two factors.

This 1s accomplished with the use of three plot sizes:
Horizontal strip for the first factor

Vertical strip for the second factor
Intersection plot for the mnteraction




Randomization

In general, 1t does not matter which factor you choose to use as the horizontal or vertical factor.

1. Randomly assign treatments to horizontal strips.
2. Randomly assign treatments to vertical strips.




Example (1)

Replicate 1

Replicate 2
as aj a a0
b, b, b, b;
bo by by by

Replicate 3
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Example (3)

= Chack Plot
Treated Plot
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Example (8)




Example (9)




ANOVA Table

The example to be given will be for an RCBD with factor A as the horizontal factor and factor B
as the vertical factor. Factor A and B will be considered fixed effects.
Source of variation df Expected mean square
Replicate r-1 o’ +acg + bcﬂ + abo’g
A (horizontal factor) a-1 o+ bG?'«I_; +107ap +1ho" s
Error (a) = Repx A (r-1)(a-1) o+ bGZ},
B (vertical factor) b-1 o+ aoze + I‘GEAB + rac;zB
Error (b) =Rep x B (r-1)(b-1) o” + ac’y
AxB (a-1)(b-1) o” + 107 AB
Error (c) =Repx A X B (r-1)(a-1)(b-1) o
Total rab-1




Numerical Example

Vertical Whole Plots (By)

b; b- bs Horizontal Plot totals

Replicate 1 3. 69.2=Y,

92.7:Y21.

Vertical Plot Total Y 1% 33. 37. 161.9=Y

Replicate 2 3. 18.: 09.5=Y»

93.7 :Yggl

Vertical Plot Total Y 5 31. : 163.2=Y >

Replicate 3 3. 70.3=Y;3,

101.9 = Ygg_

Vertical Plot Total Y 3 33. : 1722 =Y 3.




Preliminary Preparation

Treatment Totals Table

bg b 3

66.0 56.8

78.5 80.2

144.5 137.0




Calculations (1)

Step 1. Calculate Correction Factor:

Y* B (497.3)°

rxaxb 3x2x4

=10,304.47

Step 2. Calculate Total SS

Total SS=Y"Y,, —CF
=(13.8° +19.3? +13.5* +..+27.6*) - CF

=516.2




Calculations (2)

Step 3. Calculate Replicate SS

Y
RepSS= 2., - CF

axb

_(161.97 +163.27 +172.2%)
(2x4)

- CF




Calculations (3)

Step 4. Calculate A SS

ASS= Y. _CF
rxb

B (209.0° + 288.31)
(3x4)

—CF

=262.02



Calculations (4)

Step 5. Calculate Horizontal Whole Plot SS

Y:?
Horizontal Whole Plot SS = Z] P _CF
h

(6927 +92.7° +..+101.9%)
4

CF

=274.92
Step 6. Calculate Whole Plot Error SS = Error(a) SS

Horizontal Whole Plot SS - A SS - Rep SS =5.03




Calculations (5)

Step 7. Calculate B SS

YJ
BSS=Z * _CF

ra

(98.37 +117.5% +144.5° +137.0%) _
(3x2)

CF




Calculations (6)

Step 8. Calculate Vertical Whole Plot SS

Y
Vertical Whole Plot SS = Z * _CF

a

(331743777 +...+47.27)
2

—CF

= 225.605
Step 9. Calculate Vertical Whole Plot Error SS = Error(b) SS

Vertical Whole Plot SS - B SS - Rep SS = 2.475




Calculations (7)

Step 10. Calculate AxB SS

Y2
X _CF-ASS-BSS

_ (40.57 +45.7° +..+80.27)

A
J

-CF-ASS-BSS

=18.7

Step 11. Calculate Error(c) SS = Total SS - Rep SS - A SS - Error(a) SS - B SS - Error(b) SS - AxB SS

=4.765




Calculations (8)

Step 12. Make ANOVA Table (Assuming A and B are fixed effects)

SOV df SS MS F (A and B fixed)

Replicate 2

A A MS/Error(a) MS = 104.183""
Error(a)

’ - B MS/Error(b) MS = 174.158 "
Error(b)

AxB : AxB MS/Error(c) MS = 7.850"
Error(c)

Total




Calculations (9)

[.SD’s for Split Block Arrangement

1. To compare two horizontal means averaged over all vertical treatments (.e.g. ap vs a;)

'ZEJ'f‘o;‘(a);MS'

a/2. Error(a) df /

t
rb

1303 /2(2.5150)
\' 3.x4




Calculations (10)

To compare two vertical means averaged over all horizontal treatments (.e.g. by vs b))

I." 2Error(b)MS

t.j"_'.F]r'.‘!:i'-'ltI?t- \II ra

"}I—'}
_ 2447 | 2(0.412)
\ 3X2




Calculations (11)

To compare two horizontal means at the same level of the vertical factor (e.g. agbg vs
arbo)
} 2[(b—=1)Error(c)MS + Error(a)MS]
ac' V }"b

and
(b—=D)Error(c)MS(z, 2 Eror(e)df ) + Error(a)MS(t, 2 Eror(a)dr )

r .
“ (b -1)Error(c)MS + Error(a)MS

_ (4=1)(0.794)(2.447) + 2.515(4.303)

o =34
“ (4-10.794+2.515

. C
iod LSD < 3.4, | L@=D0.794+2.515]
\ 3xd




Calculations (12)

To compare two vertical means at the same level of the horizontal factor (e.g. agbg vs

aoby)

- /"2[(0 —1)Error(c)MS + Error(b)MS|]
“\ ra
and
(a—=1)Error(c)MS(t, 2 Eror(eyds ) T Error(b)MS(t, 2 Ervor (bYdf )
B (a=1)Error(c)MS + Error(b)MS

'rbc'

_(2-1)(0.794)(2.447) +0.412(2.447)
(2—1)2.447 +0.412

= 2.447

e

and LLSD = 2.447\

/"2[(2 —1)0.794 +0.412]

3x2




Calculations (13)

To compare two vertical means at different levels of the horizontal factor (e.g. apbg vs
a;b;z)

: 12[(a =D)(b=1)Error(c)MS + (b —1)Error(b)MS +(a —1)Error(a)MS]
g rab
and
(a=1)b=DError(c)MS(t, s gropierar )+ (O =D Error(bYMS(t, , r,orimar ) +(@ =D Error(a)MS(,
- (a=Db=DError(c)MS +(b=OErmor(b)MS +(a =D Error(a)MS

2. Erroria)df ]I

f

abe'

__;2—1n4-nu1?94n:44?1+{4—4H141:{144?1+{:—4)15151__ﬁjuq
(2-1)4-1)0.794+(4-1)0.412+(2-1)2.515 T

;I[:—]}{-I—HU.T‘J-I+{4—1}{}_4|3+{3—]}2.5]5]

and LSD =3.208, |
\ 3x2x4
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