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INTRODUCTION

The Active Germplasm Bank from Northwestern Argentina (BANOA), situated at the Salta
Experimental Station of the National Agricultural Technology Institute (INTA-EEA-Salta),
conserves an important common bean (Phaseolus vulgaris L.) collection of native wild
populations and landraces. The BANOA bean collection, which was started in the 80s, consists
of 700 accessions, including 400 landraces and 300 wild populations, collected in different
regions of Northwestern Argentina. Germplasm collections must provide to breeders genetic
variants, genes or genotypes, in order to respond to the challenges demanded by the new
production systems. This requires the study and characterization of the preserved germplasm
(Abadie and Berreta, 2001; Singh, 2001; De Ron et al, 2015). The aim of this work is to present
the preliminary results of the evaluation of part of the BANOA bean collection based on
morpho-agronomic characters, microsatellite markers and DNA sequences associated with
domestication genes.

MATERIALS AND METHODS

A total of 128 wild populations from the BANOA bean collection were characterized based on
10 morpho-agronomical characters. Twenty pods and 30 seeds per population were measured
and a principal components analysis (PCA) was performed. Also, six wild bean populations,
selected based on their proximity to cultivated bean fields (< 1 km, > 2 km, and > 5 km), were
analyzed with microsatellite markers. The DNA was extracted from seedlings of 10 individuals
per population and amplified by PCR using four SSR markers. The amplified fragments were
separated by 10% polyacrylamide gel electrophoresis. Allele frequencies for each marker were
analyzed using the PowerMarker v3.25 program. On the other hand, two wild populations, two
landraces and two commercial bean varieties were studied to analyze the partial sequences of the
gene PvTFLI1y. The amplified regions corresponded to exon I and part of exons II and III of the
PvTFLIy gene. Sequences were analyzed with BioEdit and compared with the haplotypes
described by Kwak et al. (2012).

RESULTS AND DISCUSSION

A Principal Component Analysis (PCA) was generated with 10 morpho-agronomical data:
number of pods/plant (P/PL); 100 seeds weight (100 SW), days to 50% maturity (MAT), fruit
length (FRL), fruit width (FRW), fruit thickness (FRT), number of grains/pod (GR/P), seed
length (SL), seed width (SW) and seed thickness (ST). The first two components (PC1 and PC2)
explained 61% of the total variability (figure 1). The variables that most contributed to the
differentiation of the wild accessions were: seed length and width, and 100 seeds weight at PC1
and pods/plant, fruit length and grains/pod at PC2. Significant variability was observed for these
morphological characters in the accessions analyzed. The spatial analysis performed based on the
morphological data showed that the greatest diversity corresponds to accessions collected in
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Rosario de Lerma and Chicoana departments in Salta province. The wild populations analyzed
based on their proximity to domesticated beans showed differences in allele frequencies for some
microsatellite markers. An average of 4.5 alleles per locus was observed over all the loci
analyzed. Moreover, for some markers a correlation between the allele frequency and the
proximity to crops was observed. After partial amplification of the PvTFL1y gene, sequences of
approximately 1000 bp length were obtained. The landraces and wild populations analyzed
corresponded to the A1 haplotype described previously by Kwak et al. (2012) for indeterminate
phenotypes. Moreover, haplotypes were obtained for landraces and wild populations of P.
lunatus, that were not previously described.

CONCLUSIONS

The morphological and molecular characterization confirmed the existence of a significant
variability in the accessions conserved in the BANOA (De Ron et al., 2004; Santalla et al., 2005,
Galvan et al., 2006) and a high degree of introgression in wild populations from domesticated
germplasm. This alerts about the importance of conservation of the integer genetic variation of
the wild populations in genebanks and also in their natural environments. On the other hand, the
knowledge of the variability present in sequences associated with domestication genes it is useful
to understand the origin and domestication of the common bean, especially considering the
Andean domestication center, which still needs further studies. (Santalla et al., 2004; Bittocci et
al. 2013).
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Fig.1. Principal Component Analysis plot using 10 morphological characters.
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