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Abstract: Low temperature is one of the most severe abiotic stresses limiting wheat 
growth, productivity, and distribution. Understanding the genetic nature of cold and 
frost tolerance is regarded as the primary step in wheat breeding programs. This study 
used a winter wheat cultivar, Norstar, which has a high level of cold tolerance (LT50 = -

22.3 ºC), and a highly cold-susceptible Iranian spring wheat variety, Zagros (LT50 = -

3.5 °C), as parental lines to develop different generations. Seven generations, P1, P2, 

F1, F2, F2:3, BC1, and BC2, were used for generation mean and generation variance 

analysis for estimating genetic effects and variances, and also for determining the 
number of genes governing cold tolerance in wheat. LT50, the temperature at which 

50% of the plants were killed, was used as a measure of cold tolerance. Broad-sense 
and narrow-sense heritabilities were 80.1% and 65.98%, respectively. Estimating gene 
number by different formulae showed that several genes or QTL were involved in the 
genetic control of LT50. Additive, dominance, additive x additive, additive x dominance, 

and dominance x dominance effects were significant, indicating that all modes of gene 
action were involved in governing cold tolerance in this type of wheat cross. 
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