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On-farm breeding of bean populations, an approach of genetic diversity evolution

come   L'archive ouverte pluridisciplinaire

Solibam workpackages:

WP2, T2.1 -Adaptation of several kinds of markers to be used in breeding populations of different species, for identification of polymorphism. Testing some markers one different selection of one bean population. WP6, T6.3 -Identifying the effects of farmers' mass selection and measuring the evolution and adaptation of bean plant populations in terms of genetic and phenotypic diversity.

Objectives

The trial aims at exploring the plasticity of bean populations subjected to different farmers' selection and their environment. Their evolution described at both phenotypic and genetic (with molecular markers) levels.

Stakeholders/partners

Researchers and engineers from INRA and UNIPG, Dutch and French farmers.

Methodology

This experimentation was performed within two successive European research projects, Farm Seed Opportunities (FSO) and SOLIBAM.

On-farm breeding At the beginning of the FSO project (2007)(2008)(2009), a bean population, FC, has been distributed to different farmers of The Netherlands and France. They were in charge of cultivating and breeding of the variety for three years. Their criteria of selection were registered. Seed samples were collected after 2009 harvest. The genealogy of the farmers' populations was recorded (figure 1). Some of the farmers (JLB and RG) identified sub-populations during the process.

Molecular analyses (WP2)

Molecular analyses were performed on farmers' samples compared to the original. (2006 seeds) bean population 11 SSR markers were genotyped by UNIPG at the beginning of 2012 on plantlets from seed collected. Ten sub-populations were tested and 8 to 12 individuals were genotyped (12 for conservation strategy and 8 for new sub-populations).
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PCA (Principal Coordinate Analysis)

On the PCA first plane (> 88% of the variation), we have highlighted 4 « groups » (figure2):

-the blue group: all of the populations are very closed to each other. This group includes the 4 populations with little variability (see above). All of them had white seeds, and were bred according to a conservation way, exept FC RG 82(a), and the genotype of the original version was observed in this group.

-the orange and blue groups: the different populations of these groups are the result of the selection of 2 farmers (JLB in orange and RG in blue).

-the yellow group: the seeds of the populations of this group were black.

It is noticeable that axis 1 separates the populations according to the farmers' selections and axis 2 separates the poulations according to seeds colour.

  Figure 1 : genealogy of bean populations bred by four farmers: BG, JLB, CV, RG
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				FC origine				
				(2006 BG				
				seed)					
	FC BG 2007	FC JLB Noir 2007		FC JLB Gros blanc 2007	FC CV 2007	FC RG 2007	FC RG 82 (a) 2007	FC RG 82 (b) black 2007	
	FC BG 2008	FC JLB Noir 2008	FC JLB Marron 2008	FC JLB Gros blanc 2008	FC CV 2008	FC RG 2008	FC RG 82 (a) 2008	FC RG 82 (b)/39-177 B&W 2008	FC RG 82 (b)/39-203 black 2008
	FC BG 2009	FC JLB Gros noir de Bellegarde	FC JLB Vagabond de Bellegarde	FC JLB Gros blanc de Bellegarde	FC CV 2009	FC RG 2009	FC RG 82 (a)/50-257 2009	FC RG 82 (b)/39-177 Bl/W&Br	FC RG 82 (b)/39-203 black 2008
								2009	
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