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It is used to ¢ an experiment
by accounting for spatial effects in field or
greenhouse.

e.g. variation in fertility or drainage differences
in a field
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Treatments are then gned at random to
the subjects in the blocks-once in each block

The defining feature of the Randomized
Complete Block Design is that each block sees
each treatment exactly once



Some treatments eplicated more
times than others.

Missing plots are easily estimated.
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Large varli
within a block arge error term
If there are missing data, a RCBD experiment

may be less efficient than a CRD

NOTE: The most important item to consider
when choosing a design is the uniformity of
the experimental units.
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Treatments are assigned at
random within blocks of
adjacent subjects, each
treatment once per block.

Any treatment can be adjacent to any
other treatment, but not to the same
treatment within the block




Randomize block

y by column w/ =rand()]

e Randomize treatments in each block
independently
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Output in excel showing randomized blocks
in first column. This is repeated for each
block to randomize the treatments




trt cvals=('A'
IDI IEI IFl);

run;

proc print data=rcbd;
run;
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directly imported into SAS or you
copy and paste your data into SAS

If importing data:
Have 1st line for variable names and
data must start on line 2

W W R R R R R RS

Make sure you have variable names
consistent with SAS, use only letters,
numbers and _, and avoid spaces.
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Yij; = p+1; + B; 4+ random error

Yij - any ok
i is the treat
j is the blocking factor

U - the mean
T. - the effect for being in treatment /
B; is the effect for being in block j




Source F

BMS/

Blocks | RMS
4 TMS/
Treatment t-1 S=TSS/t-1 RMS

RMS=RSS/

Residual  (t-1)(b-1) Residual SS (t-1)(b-1)

Total tb-1 SS Total

t=number of treatments, b=number of blocks
GM = grand mean, BM = block mean and TM= treatment mean

BSS = Sum (BM-GM)? TSS = Sum (TM-GM)? RSS = Sum (V-BM-TM+GM)?




%= SAS - [Editor - Lintitled2 *]
[ﬁ File Edit Yiew Toaols Run  Solutions Window Help

S S o v | D2 E & @
A E Ito r Results [x] option l1ls=120;

@ Resulks ~data water content;
+{g5) GLM: The 545 System input block trt WC;
datalines:

1 1 46.
47,
4a0.
71,
6.
62,
40.
50.
36,
7.
71,
a7.
46.
49,
32,
6.
71,
66,
46.
49,
3L
71,
70.
64,

Data step: Creates a SAS
system data file

Proc steps: Perform
operations using the files
created.

Always end with *;’
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Programs for RCBD analysis
PrOC GLM gj::sg;::;ck trt;

0 model WMZ=khlock trt;
Proc Mixed

&P Resuls @11 Explorer Qutput - [Untitled) E] Log - {Untitled) [ Editor - Untitledt =

=0 C\Documents and Settingstii, 16
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SAS Edito

The program steps are
determined by the
experimental design,
how you collected your
samples and how you
want your data
presented.

%%, SAS - [Editor - Untitled2 *]
[ﬁ File Edit Wew Tools Run  Solutions Window Help
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Results
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@ Results

+-{f5) GLM: The SAS System

@J E=plorer

36.7
7a.0
71.5
67.1
46.0
49.3
3a.7
6.5
7l.6
66.0
46.7
43,4
4.7
71.5
70.5
64.0

FT T Y - - U B JUR SURNY OB T B JU R L R U A %
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“Iproc glm;
class bhlock tre;

model WC=khlock trt:

means tre/ lad;
run;
gquit;
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RUN;



SAS Log

Check for
errors in your
program.
These are

usually
highlighted
In red.

s

Window  Help

O B & @

DB 2 0S

619 option 1s=120;
622 datalines;
real time
cpu time

647 ;
648 proc glm;

651 means trt/lsd;
652 run;

653 quit;

real time
cpu time

?

620 data water content;
621 input block trt HC;

649 class block trt;
650 model HC=block trt;

HOTE: PROCEDURE GLH used (Total process time]l:
0.03 seconds
0.01 =seconds

MOTE: The data set WORK.WATER ha=z 2?4 observationz and 3 wvariables.
MOTE: The data zet WORK.CONTENT haz 24 observationz and 2 variables.
NOTE: DATA statement used (Total process time):
0.00 szeconds

0.00 zeconds

MOTE: Means from the MEANS statement are not adjusted forfiother terms in the model.
LSHEANS statement.

For adjusted mea

i
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Window  Help

SAS Output  SEIEETTIIETPPY Y

The GLM Procedure

Class Level Information
Clas=s Levels Values
block 4 1234
trt & 123456

Mumber of Obserwvations Read 24
Mumber of Obserwvations Used 24

Check your Class
Level information

e.g. Check for correct
number of blocks
and treatments
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SAS Outpu

Provides degrees
of freedom, sums of
squares, F values
and probabilities

ins  Window  Help

-0« &

]

=

DB 2 0@

able: HC

Source
Mode 1
Error

Corrected Total

Source

block
trt

Source

block
trt

<

R=-Square C
0.978186

Sum of
Squares

4292.213333
95.720000
4387.933333

oeff Var Root MSE
4. 504244 2.526130

Tvpe | 55 Hean
1.560000 0.
4290.653333 858.
Type 111 55 Hean

1.560000 0.
4290.653333 858.

Square F Value

. 526667 84.08
.381333

HC Mean
56.08333

Square F Value

520000 0.08
130667 134.48

Square F Value

520000 0.08
130667 134.48
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CEX
SAS Output = —

]

able: HC

Sum of
Source Squares Hean Sguare F Value

Model 4292.213333 536.526667 84.08
Error 95.720000 6.381333
Corrected Total 4387.933333

If the probabilities

R=-Square Coeff Var Aoot MSE HC HMean

Indlcate Slgnlflcant 0.978186 4.504244 2.526130 56.08333
dlﬁe rences, a Suu;ce Tvpe | 55 Hean Sguare F Value
comparison between ek B SN R

means can be done
using the Least block 42001659333 es6 120860 \ 104 48
Significant Difference
(LSD)

Written in your SAS
code as:
means trt/lsd .
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indow  Help

s = = ) HEE 2 Q&
SAS O ut p The GLH Procedure

t Tests (LSD) for WC

This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

fAlpha 0.05
Error Degrees of Freedom 15
Error Mean Sguare 6.381333
Critical Value of t 2.13145

Lea=st Siognificant Difference 3.8073

Means with the same letter are not significantly different.

t Grouping Mean H trt

Treatments with 0 70.85 4 4
different letters " ano e
- B B 64 .95%0 4 b
have Slgnlflcant C 49.325 4 2
O IEIEIES DE 44700 4 1
E 36.225 4 3

between them
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