
Genetic mapping and identification of QTL for stem morphogenesis in
tetraploid alfalfa

B. Julier, F. Guines, C. Hackett(+), T. Huguet(*), C. Huyghe
INRA, Unité de Génétique et d’Amélioration des Plantes Fourragères, 86600

Lusignan, France.
+ SCRI, Biomathematics and Statistics Scotland, Invergowrie,

Dundee DD2 5DA, UK.
* CNRS-INRA, Laboratoire de Biologie des Relations Plantes-Microorganismes,

BP27, 31326 Castanet-Tolosan, France.

In alfalfa, a genetic map is an essential tool for the understanding of the
genetics of this species and for the identification of zones of the genome
(QTLs) involved in agronomical traits variation. A F1 mapping  population of
186 individuals was obtained by the cross of two plants from French
cultivars. Molecular markers, including about 500 dominant AFLP and 15
codominant microsatellite loci from M. truncatula, were obtained. The F1
individuals were cloned and grown in three replicates in a greenhouse, and
traits related to stem morphogenesis were scored.

The markers were used to analyse the genetics of this auto-tetraploid
species. The portability of microsatellites from the model species to the
cultivated species was assessed, first in terms of amplification of bands
and secondly in terms of polymorphism. On the polymorphic microsatellites,
an average of 2.4 alleles per locus and per parent was found and indicated
the degree of heterozygosity. Twenty five F1 individuals showed a low
proportion of the markers from the male parent and were discarded from the
following analyses. The frequency of distorted markers was estimated, and
reached 29% over the whole population. It decreased to 25% considering the
161 non-aberrant individuals. The codominant markers were used to test the
occurrence of double-reduction meiosis.

Linkage maps were calculated on each parent. With the numerous AFLP markers,
taking into account both coupling and repulsion linkages, a framework map
was obtained. The microsatellite loci contributed to strengthen the homology
groups. Using the microsatellite markers, the maps obtained in this cross
were compared to M. truncatula map. As expected, a large synteny was
detected.

QTLs of stem length and stem digestibility were detected, through analysis
of variance. Five markers explained 40% of the variation in stem legnth and
four markers explained 18% of the variation in stem digestibility. The
location, on the maps, of the markers that significantly explained a part of
the variation was analysed.


