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Fig. S1 Average daily temperature at the trial locations Probstdorf (A) and Leopoldsforf (B) in Austria 2012 as well as in Palmerston (Ontario) in 

Eastern Canada 2018 (C). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Fig. S2 Population structure of the subpopulations of 181 and 110 scored for winter hardiness in Austria 2012 (Winter hardiness 2012) and Eastern 

Canada 2018 (Winter hardiness 2018) respectively as well as the subpopulation of 213 lines assessed for their frost tolerance in the climate chamber 

experiment 2017 (Frost tolerance 2017). 

 



 

Fig. S3 Relationship between the phenotypic distribution and the haploblock alleles at the Fr-A2 locus using the markers reported by Sieber et al. 

(2016) (CNV Fr-A2(S)) in the subpopulations of 181 and 110 scored for winter hardiness in Austria 2012 (Winter hardiness 2012) and Eastern Canada 

2018 (Winter hardiness 2018) respectively as well as the subpopulation of 213 lines assessed for their frost tolerance in the climate chamber 

experiment 2017 (Frost tolerance 2017). 

 
 



Table S1 Mean, range, variance components and heritability for winter hardiness, frost tolerance and other major agronomic traits assessed in the 
field trials as well as in the climate chamber experiment. 

Environment Trait Trials (no.)   
    

  h² Min Mean Max 

Eastern Austria 2012
‡
 Winter hardiness (score) 2 0.76 0.59 0.71 0.9 2.5 6.0 

Hungary 2017
†
 Frost damage (%) 1 479.74 30.87 0.98 2.5 58.9 100.0 

Eastern Canada 2018
‡
 Winter hardiness (score) 1 1.36 0.64 0.65 1.7 3.8 8.0 

 Grain yield (dt ha
-1

) 1 15.87 43.81 0.69 41.5 50.1 64.0 

 Protein content (%) 1 0.50 0.18 0.75 11.8 13.9 15.9 

 Plant height (cm) 1 35.51 28.99 0.85 60.3 79.5 95.6 

 Anthesis date (days) 1 2.98 0.33 0.94 157 161 165 

Central Europe 2018
§
 Grain yield (dt ha

-1
) 4 17.27 35.11 0.66 55.3 75.1 84.4 

 Protein content (%) 1 0.96 0.48 0.90 12.1 14.3 17.1 

 Plant height (cm) 2 22.89 14.98 0.75 90.8 104.2 115.4 

 Anthesis date (days) 2 3.81 1.10 0.87 122 126 133 

Genotypic variance (  
 ), residual variance (  

 ), heritability (h
2
).  

†
 Growth chamber experiment with artificially induced low temperature stress 
‡
 Low temperature stress under field trial conditions 

§
 Absence of low temperature stress 

 


