UNIT IV
LATIN SQUARE DESIGN

In RBD whole of the experimental area is divided into relatively homogeneous
groups (blocks) and treatments are allocated at random to units within each block,
I.e., randomisation was subjected to one restriction i.e., within blocks. A useful
method of eliminating fertility variations consists in an experimental layout which
will control variation in two perpendicular directions. Such a layout is a Latin Square
Design (LSD).

LAYOUT OF THE DESIGN

In this design the number of treatments is equal to the number of replications. Thus
in the case of m treatments there have to be m x m = m? experimental units. The
whole of the experimental area is divided into m?experimental units (plots) arranged
In a square so that each row as well as each column contains m units (plots). The m
treatments are then allocated at random to these rows and columns in such a way
that every treatment then occurs once and only once in each row and in each column.
Such a layout is known as m x m Latin Square Design (LSD).

STANDARD LATIN SQUARE

A Latin square in which the treatments say A, B, C...occur in the first row and first
column in alphabetical order is called a Standard Latin Square Design or Latin
Square in Canonical form.

For 2 x 2 and 3 x 3 Latin square design only one standard square exists.
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For 4 x 4 Latin Square Design 4 standard squares are possible as given in figures.

O|m (>0

wibdlelle!
o0|m >
O> 0w
W o> 0
> W OO0

O0|m >

> 00w



http://www.kvisoft.com/pdf-merger/

o0|m >
0O|O> |

0w >
00> w

> W o0
> 0|0
WX O0n
> W OO

4 X 4 Standard Latin Square Designs

From a standard Latin square design we can generate a number of Latin Squares by
permutating the rows, columns and treatments which are known as transformation
sets of Latin Squares. The number of squares that can be generated from a standard
m X m Latin squares by permutating the rows, columns and letters(treatments) is
(m!)3. These are not necessarily all different. If all the rows except the first and all
columns are permuted, we generate [(m!) (m — 1)!] squares.

Total number of positive Latin squares of order m x m = (m!) x (m — 1)! x (number
of standard squares)

m Number of standard (mD (m-1)! Total number of
squares(k) Latin squares
(mH (m-D!'xk
3 1 6x2=12 12
4 4 24x6=144 576
5 56 120x24=2880 161280
6 9408 720x120=86400 | 812851200

Statistical Analysis of m x m LSD for one observation per experimental unit;

Let yik (1, j, k=1,2...m) denote the response from the ith row, jth column and
receiving the kth treatment.

The linear additive model is
Yiik = Hijk t  €ijk
=p+ (M- 1)+ (G- B+ (R 1) H(Rijke Bis - Bm okt 21)

=HU+ai +PBj + 1t Ejk



Efficiency of LSD relative to RBD
Case 1 Rows of LSD as Blocks
Let s2, be the error mean sum of squares for RBD with rows of LSD as blocks.

Then the efficiency of LSD relative to RSD is given by
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