Supplementary Material:
Detailed description of the detected QTLs by REML and Bayesian analyses in the spring barley population compared to other QTL mapping studies.

Compared to QTL mapping studies using other barley populations and different molecular markers, several QTLs could be verified in our spring barley population. For the trait “days until heading”, the QTL QHea.S42-1H.1 was also detected by Thomas et al. (1995). As in our Bayesian multi-environmental analysis, in this study the QTL showed a marker-by-environment interaction effect. The QTL QHea.S42-1H.3 (Bin class 13) that was mapped by Sameri and Komatsuda (2004) and Sameri et al. (2006) in Bin class 14 (Marcel et al. 2007), corresponds to the same region as the vernalisation response gene Vrn-H3 (Laurie et al. 1995). Sameri and Komatsuda (2004), Emebiri and Moody (2006) and Sameri et al. (2006) detected a significant QTL in the same region as our QTL QHea.S42-2H.1. The flanking marker of this QTL, GBM1035 (Bin class 3), which was mapped near the QTL QHea.S42-2H.1 (Bin class 4), had an effect of 0.15, just below the significance level in the Bayesian multi-environmental analysis. Li et al. (2005) also mapped a significant QTL in this same region. Additionally, the QTL QHea.S42-2H.1 corresponds to the photoperiod response gene Ppd-H1 (Laurie et al. 1995). In our study, this QTL showed a significant effect in all four analyses. Pillen et al. (2003) detected the SSR-marker GMS3 having a significant effect in his population derived from a cross between the elite cultivar Apex and the exotic donor ISR101-23. The same marker showed a significant effect in three analyses resulting in the QTL QHea.S42-2H.2. The flanking marker HVM54 that is located in the same Bin class as the QTL QHea.S42-2H.3 on the linkage map was detected by Pillen et al. (2003). The QTL QHea.S42-3H.3 mapped close to the denso gene, which causes a delay in flowering time (Barua et al. 1993, Laurie et al. 1995, Thomas et al. 1995, Tinker et al. 1996). In our study, this QTL showed a significant effect in all four analyses. The QTL QHea.S42-4H.2 was mapped to be in the same region as the vernalisation response gene Vrn-H2 (Laurie et al. 1995). Pillen et al. (2003) found the marker HVM67, which corresponds to the QTL QHea.S42-4H.2, to have a significant effect on heading time. Thomas et al. (1995) and Pillen et al. (2003) detected a significant QTL at the same position of the QTL QHea.S42-5H.1. Pillen et al. (2003) mapped a QTL near to our QTL QHea.S42-5H.2. The flowering gene eps7HS was mapped in the same region of the QTL QHea.S42-7H.1 (Emebiri and Moody 2006) and coincides with a QTL detected by Pillen et al. (2003).
For the trait “plant height”, the QTL QHei.S42-2H.1 was mapped to the same region as the candidate gene Ppd-H1 (Laurie et al. 1994), which has a strong pleiotropic effect on plant height. The QTL Qhei.S42-2H.2 was also detected by Kraakman et al. (2006) and is located in the same region as the dwarfing gene sdw3 (Gottwald et al. 2004). The QTL QHei.S42-3H.1 was mapped by Sameri et al. (2006) and the QTL QHei.S42-3H.2 (Bin class 10) was found by Yin et al. (1999) in Bin class 11 (following the consensus map of Marcel et al. 2007). The QTL QHei.S42-3H.3 was detected in the same region as the dwarfing gene denso (Thomas et al. 1995, Bezant et al. 1996). This candidate gene reduces plant height, while in our study this QTL has an increasing effect on plant height. It can be assumed that with the QTL QHei.S42-3H.3 another allele of the denso candidate gene  was detected.

For the trait “thousand grain weight”, the QTL QTgw.S42-2H.1 (Bin class 8) was also detected by Pillen et al. (2003), who found the same marker to be significant, and by Sameri and Komatsuda (2007) (Bin class 10, Marcel et al. 2007). The QTL QTgw.S42-2H.2 (Bin classes 9-10) was mapped by Li et al. (2005) in the same chromosomal region. However, the marker used by Li et al. (2005) is located in the Bin class 15 (Marcel et al. 2007). Considering the QTL QTgw.S42-7H.1, the SSR-marker Bmag120 was found to be significant in Pillen et al. (2003).

Several QTLs of the trait “grain yield” were detected by other studies. The QTL QYld.S42-1H.1 (Bin class 6) was mapped by Li et al. (2005) in Bin class 8 (Marcel et al. 2007), the QTL QYld.S42-1H.2 by Thomas et al. (1995) and Tinker et al. (1996), and the QTL QYld.S42-2H.1 by Yin et al. (1999). A QTL in the same region as the QTL QYld.S42-3H.1 was mapped by Thomas et al. (1995), Pillen et al. (2003) and Kraakman et al. (2004). There, the QTLs of Pillen et al. (2003) and Kraakman et al. (2004) corresponded to the same Bin class as our QTL QYld.S42-3H.1. The QTL QYld.S42-3H.2 coincided with the QTL detected by Yin et al. (1999). Thomas et al. (1995), Tinker et al. (1996) and Li et al. (2005) could map a QTL corresponding to the QTL QYld.S42-3H.3 that is located in the same region as the candidate gene denso. The QTL QYld.S42-5H.1 was detected by Pillen et al. (2003) and the QTL QYld.S42-5H.2 by Kraakman et al. (2004). This last QTL, however, is supposed to be located in Bin 10 in our study, while Kraakman et al. (2004) found this QTL in Bin classes 12-13. Further comparisons are necessary to verify whether the QTLs are identical. Pillen et al. (2003) detected the SSR-marker Bmag120, which is near to the QTL QYld.S42-7H.1, to be significant.
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