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Table 1. Code, name and longitude (N) and latitude (E) of collection site of confectionery sunflower accessions used

in the present study
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Table 3. Simple statistics of evaluated charactersin confectionery sunflower accessions under normal, moderate and sever drought stressed conditions
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Figure 1. IRAP (U81-U82; the figure up) and REMAP (U82-UBC827; the figure below) fingerprints of some
confectionery sunflower genotypes
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Figure 2. Cluster analysis of confectionery sunflower accessions by using Neighbor Joining method based on
retrotransposon-based molecular markers data
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Figure 4. Cluster analysis of 48 confectionary sunflower accessions based on retrotransposon-based molecular
markers data by using Bayesian method in the software pakage of Structure. Each color shows one subpopulation or
cluster. The numbers on horizontal and vertical axes correspond to the number and the membership coefficient of
each genotype, respectively.
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between each pair of markers.
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Table 4. Retrotransposon-based molecular marker identified for eualuated traitsin confectionery sunflower panel bu

using general linear model (GLM)
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using mixed linear model (MLM)
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Abstract

In this study, 12 retro transposons-based primers (7 IRAP and 5 REMAP primers) and
general and mixed linear models (GLM and MLM) were used to identify molecular markers
associated to 22 agro morphological traits in 48 different confectionery sunflower accessions.
Studied accessions were divided into three main groups using Neighbor Joining method. Study
of population structure as a prerequisite for association analysis showed that there is two
possible subgroups (K=2) in the studied population. Based on GLM and MLM, 131 and 117
loci showed significant (P<0.01) association with assessed traits under different environmental
conditions, respectively. Common markers between some of studied traits can be possibly due
to pleiotropic effects or linkage between genomic regions involved in these traits. Obtained
results from this study offered valuable information on the genetic basis of studied traits that can
be used in breeding programs to production of high performance varieties of confectionery
sunflower.
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