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ABSTRACT

In agricultural experimentation, a large numbergehotypes are generally calibrated over a wide eamig
environments. The genotypic values under diffeegvironment may increase or decrease as per thaditions. In plant
breeding programs the effects of different genadypee tested under the multi-environment such typeombined
investigation is termed as the Genotype x Enviramni@ x E) Interaction. In the present study, tbaaept of Rough Set

Theory (RST) isadopted to reduce the number ofrenmients without loss of generality of original eimental dataset.
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INTRODUCTION

Many situations in agricultural experimentation,emthe large number of genotypes are examinedtbeexide
range of environment. There genotypic values may fram one environment to another which might eagsnotypes to
even rank differently between environments. GermatyEnvironment (GE) interaction is a common phegioom in plant
breeding experiments as it results in inconsigtenformance between the genotype across environsaehtas locations,

years, growing seasons etc., as well as the germiatitution of genotype, influence the phenotypipression of a traits.

In the last fifty years the researches put the@segn investigating the performance of differemiajgpes under
various environments. Finlay and Wilkinson (19@&®erhart and Russell (1966), Freeman and PerkB&ljland Shukla
(1972) contributed the remarkable work in the stoflGE interaction. They use the regression conoéptability and
suggested the use of two stability parameters. fidéw stability measure is proposed by Laxmi (199%)diving
momentousness to environmental condition. A stgbitieasures are proposed by Raju (2002) which quévaent to
biplot with first PCA axes. In addition, Saini et §2015) presented the combined study and cakedldite stability
measures of different genotypes. Laxmi et al. (20dBserved that an integrated likelihood approamh studying
genotypic variation obtained by using a conditiongflerence prior is equal to the marginal likelidoapproach for
parameter obtained by the non-centrality paramétevas observed that not so much of the efforteehaeen given to
study the reduction of dimensionality of the datase for obtaining the GE interaction. In the présstudy, an attempt is
made to reduce the number of environments withidee of generality of experimental data by usinggto set theory
(RST).

RST has proved its effectiveness in drawing comciuffom experimental data [Skowron (2001)]. Paw(4882)
introduce the concept of RST to deal with uncertsioomplete or vague information.RST is the diffiness of set theory

and has an inherent feature of abbreviate the etat@ibis abbreviation is only because of classestwhre based on
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indiscemibility relations and it is use to elimieathe meaningless attributes. The stuffy approactoiobtain the
discemibility matrix which seeks to determine itsresponding discemibility function or in other wder it is way to get
the reduce dataset. For any information systemSsayith n elements and x n disrcemibility matrix, the entries of the

matrix are given by
cij = {a € A|a(xi) * a(x]-)}fori =12,....mi#j

Where each entry contains the subset of attriim@sdistinguishes elementandx;, being the diagonal entries
null, according to the definition. Then the corrsging discernibility functiory, is a Boolean function oh attributes

(a4, ay, ....,ay)and given by
falai, as, ..., ap) = MVe|1 <j<i<nc;+ 0}

This classical approach is used to reduce the difbeality of data set contain the information retjag GE

interaction.
METHODOLOGY

Consider the data set of pod vyield of 15 veriti€s,G,,...,G;5s) of ground nut crop raised at 20
locationgL,, L,, ..., L;s). The experimental design used is RCBD at eachtitwtawith three replications [Sainiet al.
(2015)]. If the experimenter want to reduce theatisionality of the dataset using RST, the attrilmatedition should be
want to reduce the number of locations without loEgenerality, attribute Yes(Y) is assign if thielg in the particular
location is greater than the average yield of iocabther No(N). This will gives us the intermediatataset (Table 1) with

20 conditional attributes.

Table 1

Ly L, Ly Ly Ls L¢ L; Ly L9 Lyo L3y Lyp Lyz Lyy Lys Ly Lyg Lig Lig Ly
G |Y|N|Y|Y|N|N|N|N|N|N Y Y N Y Y Y Y N N N
G, | Y|IN|]Y|Y|N|N|N|INJY|N Y Y N Y N Y Y N N N
G [N|N|]Y|N|N|N|N|N|N|N Y Y N Y N Y Y N N N
G, | YIN|Y|Y|Y|]Y|N|N|N|N Y N N N Y Y N N N N
G: [N|Y|Y|Y|NJ|JY|N|IN|N|N Y Y N N Y Y N N N N
Ge | YIN|]Y|Y | N|N|N|N|NJ|N Y Y N Y N Y Y N N N
G; | Y| N|Y|Y | N|N|N|N|Y|N Y Y N Y N Y Y N N N
Gg | N| N|N|Y|N|N|N|N|Y| N Y Y N Y Y Y Y N N N
Go | Y| N|Y|Y | N|N|N|NJ|JY|N Y Y N Y N Y Y N N N
Go| Y|N|Y|Y|N|JY|N|NJ|JY]|N Y Y N N Y Y Y N N N
G| Y|N|Y|Y|Y|N|N|N|NJ|N Y Y N Y N Y Y N N N
G | Y|N|Y|Y|Y|N|NJY|NJ|N Y Y N Y N Y Y N N N
G| Y|IN|Y|Y|Y|N|N|N|NJ|N Y Y N Y N Y Y N N N
G| Y| N|Y|Y|N|IN|N|N|NJ|N Y Y N Y N Y Y N N N
Gs| Y/ N|Y|Y | N|IN|JY|N]JY]|N N Y N Y N N Y N N N

The discernibility matrix for the concern situati® given in the annexure. The Boolean simplificatof f,

yields the set of reducts dfis given by

...... Al(Ls)A(LsVLsVLy5)IA(Ls)]
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The above logical function is expressed by the waetjon of many terms with each one correspondingptumn
of the related discernibility matrix. The Booleamplifications of this function yields then a siegleduct

f(x) = Ll/\Lz/\ e /\Lg/\Lll/\le/\L14/\ e /\L17

Thus by theory, this reduct is composed of locatipn.,, ....., Ly, L11, L13, L14, ....., L;; and the original dataset
with 20 locations which can be reduced 16 locations without the loss of generality. Companidzetween genotype
variation for original dataset and reduced datissébne by the concept of rank correlation coeffiti

_ 6 Z?:1 a;
nn2-1)

ns=1 = 0.8002
whered; is the difference between two ranks of investidatability measure.

Table 2: Genotype Variation for Different Genotypes

\C/;er]ot_ype Genotype
Genotype ar!a_tlon Variation

(Original

Dataset) (New Dataset)
G1 1.18206 1.02127
G2 1.06242 0.95133
G3 1.31187 1.08635
G4 1.06961 1.09240
G5 1.12011 1.10417
G6 1.12261 1.09998
G7 1.00935 0.99108
G8 0.75720 0.90941
G9 1.11915 1.06111
G10 1.00262 1.08932
G11 0.88775 0.90778
G12 1.10923 1.06620
G13 0.82707 0.82325
G14 0.96580 0.91035
G15 0.81812 0.88601

DISCUSSIONS AND CONCLUSIONS

The recognition of the importance of dealing witle teffects of genotype x environment(G x E) intéoacin
multi-environment testing of genotype is given lam breeding programs. There has been substaeialopment in the
area of analytical methodology to quantify and déscthis interaction. The one of the major aretdsdeal with
dimensionality of the multi-environment data. In nmyapractical problems, the data under considerat®rhigh-
dimensional but experimenters may have reasonliievieghat the data lay near a lower-dimensionatifold without loss
of geniality. RST plays an important role in thisedtion. In the present study, RST is used to cedilne number of
environments. Table 2 shows the genotype variafiororiginal as well as reduced dataset. It is fbdhat the rank
correlation between genotype variations of différgenotypes, for two types of data se08002 which is on the higher

side.
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