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Abstract: In Diallel crossing system, quantitative inheritance of two variant forms of gene (allele) for two or more homozygous
parental lines is considered. For such experiments highly inbred lines are used as normal. Parents may be individuals, plants,
animals etc. This paper proposes an easy method for constructing Complete Diallel Crosses (CDC) plans using the elements
of Galois field GF(s), where s is an odd prime number or power of an odd prime number. The efficiency values of the
constructed CDC plans for (s  100) are tabulated. It is observed that the constructed CDC plan is universally optimal and the
efficiency value tends to 1 when s is extremely large. The method is illustrated with appropriate examples.
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ORIGINAL ARTICLE

1. Introduction
Schmidt (1919) suggested Diallel mating designs

in which two types of parents were included for an
investigation of breeding value of parental lines. Such
experiments are considered to estimate the efficiency
of the parental lines among plant breeding and other
genetical experiments where highly inbred lines are
considered. Mating designs are used to study and
compare the performance of lines in hybrid
combination.

The average performance of a line in hybrid
combination is called a General Combining Ability
(GCA) and the cases in which certain combinations do
relatively better or worse than expected based on the
average performance of the lines involved is
abbreviated as Specific Combining Ability (SCA) by
Sprague and Tatum (1942).

To remove ambiguity of arrangements and to
increase efficiency of such highly inbred data, Griffing
(1956b) provided four methods for evaluating parental
entries by comparing their performance in all possible
combinations with each other parent.

Diallel crossing plan in which all possible distinct
ordered crosses in pairs among parental lines are taken
is called a Complete Diallel Cross (CDC) plan. If there
are s lines then the number of distinct crosses is
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ssn  It may be noted that number of crosses

increases drastically with increase in parental lines (Fig.
1).

In such cases, if we adopt Randomized Block
Designs (RBD), the heterogeneity among parental lines
increase in one direction and large error variance may
occur. Das and Giri (1986) used Balanced Incomplete
Block Designs in case of Diallel cross experiments.
Gupta and Kageyama (1994) discussed optimality of
CDCs in incomplete blocks and provided a table of
optimal CDCs for parental lines up to 15. Triangular
partially balanced incomplete block designs with two
associate classes were used to drive optimal block
designs by Dey and Midha (1996). The optimality
aspects were further discussed by Divecha and Ghosh
(1994), Parsad et a1. (1999). Shihab and  Abood


