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Abstract—Hybridization refers to the crossing breeding of two
plants. Coefficient of Parentage (COP) is used by the plant breeders
to determine the genetic diversity across various varieties so as to
incorporate the useful characters of the two varieties to develop a
new crop variety with particular useful characters. Genetic Diversity
is the prerequisite for any cultivar development program. Genetic
Diversity depends upon the pedigree information of the varieties
based on particular levels. Pedigree refers to the parents of a
particular variety at various levels. This paper discusses the searching
and analyses of different possible pairs of varieties selected on the
basis of morphological characters, Climatic conditions and Nutrients
so as to obtain the most optimal pair that can produce the required
crossbreed variety. An algorithm was developed to determine the
coefficient of parentage (COP) between the selected wheat varieties.
Dummy values were used wherever actual data was not available.

Keywords—Coefficient of Parentage, Morphological characters,
Pedigree, Genetic Diversity.

I. INTRODUCTION

ENETIC Diversity refers to the different genes and

variation generally found within a species, for example, a
variation among genes across different wheat varieties.
Diverse genetic resources allow humans to select and breed
plants with desired characteristics, thus increasing agricultural
productivity.

Knowledge of genetic diversity is important for plant
breeding. Monitoring of genetic diversity can form a basis for
rational correction of breeding programs and the strategies in
plant industry. With the computerization and digitalization
techniques advancing, the cost of storage is decreasing and
great amount of data are now available in the field of
biotechnology. Such data may provide a rich resource for
knowledge discovery and decision support.

In order to understand, analyze, and eventually make use of
the huge amount of data, a multidisciplinary approach, data
mining, is proposed to meet the challenge. Data mining is the
process of identifying interesting patterns from large
databases. The objective of our paper is to describe the data
mining algorithm to compute the coefficient of parentage
across wheat varieties. [4]
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II. PROBLEM STATEMENT AND SOLUTION APPROACH

Bioinformatics is the science of managing, mining and
interpreting information from biological sequences and
structures. In this area of science, biology, computer science
and information technology, all the three merges into single
discipline. During the last few years, bioinformatics has been
overwhelmed with increasing floods of data, both in terms of
volume and in terms of new databases and new types of data.

The problem is to access such a large amount of data and
get the useful information. Due to the growing size and
complexity of the biological data, it is necessary to explore
newer technologies to handle the large databases efficiently.
There is a strong interest in employing methods of knowledge
discovery and data mining to generate models of biological
systems. Mining biological databases imposes challenges
which knowledge discovery and data mining have to address.
Analyzing data from biological databases often requires the
consideration of data from multiple relations rather than from
one single table.

Morphological characters are the various parameters related
to the wheat varieties as shown in Table 1. If we take any
desired morphological characteristics as input we get a list of
varieties satisfying the conditions. This list can be processed,
taking a pair of varieties at a time to find out the most optimal
and probable pair of genetically diverse varieties. The results
can be shown graphically, depicting the genetic diversity
among the varieties based on the pedigree levels. We also get
a percentage probability of getting the required hybrid breed
as an output. [3]

III. SOLUTION METHODOLOGY

Database was created for the different varieties of wheat. It
contains the pedigree information and the morphological
characters for the different varieties of wheat. First of all, the
varieties are selected on the basis of morphological characters,
climatic conditions, nutrients etc. This information is
important to develop a variety with particular useful
characters. Now we have to determine the genetic diversity
between the varieties.
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TABLE 1
MORPHOLOGICAL CHARACTERS

Varity Days of Tiller Plant Height TG Weight Grains per Ear Bio Yield Grain Harvest

Flowering ~ Number Yield Index
KAVKAZ 95 7.0 87.55 25.58 41.12 17.6 5.11 28.89
TONORI 80.5 5.5 72.6 29.18 33.37 11.6 3.85 33.06
SONARA 81 5.0 76.0 38.1 31.37 11.4 3.83 33.27
BW 11 86 5.8 67.26 29.6 43.62 18.7 5.94 31.46
GENARO8 91.5 6.7 743 27.42 35.75 11.0 3.14 28.33

For this, we need to compare the pedigree information
(parentage) of the varieties. The varieties which are selected
they form a list. Different pairs of varieties are analyzed to
calculate the probability percentage of obtaining the desired
variety using the algorithm shown in the form of flow chart in
Fig. 1. The formula used for calculating the results is given
below:

100 * D,
P, =P +—;1_z77i77jM ij Where
(Ci+1) i ]

P; is the percentage probability for the varieties to be
genetically diverse up to level ‘i’.

C; and D; correspond to the number of varieties in a level and
the number of distinct varieties in a level respectively.
N and n; are constant for pedigree level ‘©° and °j’
respectively indicating the effect of that level on the genetic
diversity.
M;; indicates the similar number parents at ith level of one
variety and jth level of another variety.
And
1
mi = S

So higher the value of P;, greater will be the genetic diversity
between the crop varieties.

Also the algorithm includes that if the value of i is
maximum (top most level) and then it adds the value 100/C; to
the percentage probability (P.y) so that if the parents of two
varieties are all distinct then it shows the value for P = 100%
(that is the varieties are 100% genetically diverse from each
other) because no more information about ancestors is
available from which the %age of genetic diversity can be
computed. This formula can be written down as:

where i, is the top hierarchical level in the pedigree tree

and P; is the percentage probability for the varieties to be
genetically diverse up to level ‘i’

MATLAB is utilized to plot a graph between pedigree
levels and genetic diversity utilizing the formula for P;. 100%
genetically diverse varieties are represented with the help of a
straight horizontal line as shown in Fig. 2. The varieties that
are not genetically diverse i.e. indicating the same crop variety
is represented with a straight line across the pedigree levels as
shown in Fig. 3. The most commonly obtained graph is shown
in Fig. 4. The downward step indicates the similarity of some
parents of the two varieties at that particular level.

IV. CONCLUSION

The present model computes the value of Parentage
Coefficient and provides the result in the form of percentage
that can be compared for different parent sets. The results are
also shown graphically which further provides a detailed and
complete description of the diversity between the parent
varieties at their respective pedigree level.

Such a model will help the plant breeders in selecting the
parent set which is most likely to produce the desired result. It
will save both time and resources which are otherwise wasted
in carrying out the actual crossbreeding process, repeatedly
executed for different varieties until the potential crop variety
with desired morphological characters is developed.
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Fig. 1 Predicting Coefficient of Parentage based on Pedigree Information
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