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Abstract. The work is devoted to the study of winter hardiness and its 
phenotypic stability of breeding lines of winter soft wheat under varying 
environmental conditions. The factors influencing the winter hardiness of 
the crop in the research area are considered. A fairly high level of winter 
hardiness of the studied genotypes of winter soft wheat was established - 
3.8-4.7 points. High ecological buffering in terms of phenotypic stability of 

winter hardiness was revealed for breeding lines of winter soft wheat 
number 7, 13, 23, 32 - SF = 1.19-1.28. Of interest for breeding practice is 

the breeding line of winter soft wheat number 13, which combines a high 
level of winter hardiness - 4.6 points and the highest value of phenotypic 
stability of this indicator - SF = 1.19. 

1 Introduction 

The concept of <winter hardiness= N.V. Tupitsyn et al. (2001) consider in a broader sense 
<...as resistance to stress factors not only in winter, but also in autumn (fo

spring (for example, March frosts, sharp temperature changes in April, etc.)= [3]. In the 
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2 Materials and methods 

ha. Variety tests were carried out according to the <Methods of state variety testing of 
agricultural crops= [5].

3 Results and Discussion 

the cold period of the year occurs by 0.06 °C per year or by 1.8 °C over 
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while maintaining soil temperature at the depth of the tillering node close to 0 °C. Under 
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Variety, breeding line 2018 2019 2020 2021 2022 2023 Average 

Fotinha, standard 4.2 3.8 5.0 5.0 3.8 4.7 4.4 

6 3.5 4.3 5.0 4.3 3.3 4.0 4.1 

7 4.0 4.6 5.0 4.5 4.0 4.6 4.5 

10 4.8 4.3 5.0 4.7 3.3 4.8 4.5 

13 4.5 4.2 5.0 4.4 4.6 4.6 4.6 

17 3.5 3.0 5.0 3.8 3.3 4.1 3.8 

23 4.0 4.3 5.0 5.0 3.9 4.9 4.5 

25 3.0 4.5 5.0 4.7 4.7 4.0 4.3 

32 4.0 4.9 5.0 4.9 4.3 4.7 4.6 

62 4.3 4.4 5.0 4.8 3.7 4.9 4.5 

69 4.9 3.7 5.0 4.8 4.5 5.0 4.7 

Average 4.1 4.2 5.0 4.6 3.9 4.6 4.4 

Environment index, Ij -0.3 -0.2 +0.6 +0.2 -0.5 +0.2 - 

Н%$05, point 0.7 0.5 - 0.5 0.5 0.4 - 

for winter grain crops was a temperature drop of 30 °C in April. The index of 

–

, 020 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453902045539
RSE-III-2024

45 

4



–

Variety, 

breeding line 

Winter hardiness, point (1-5) Phenotypic 

stability, SF Average limits +/- to standard 

69 4.7 (3.7-5.0) +0.3 1.35 

13 4.6 (4.2-5.0) +0.2 1.19 

32 4.6 (4.0-5.0) +0.2 1.25 

23 4.5 (3.9-5.0) +0.1 1.28 

62 4.5 (3.7-5.0) +0.1 1.35 

7 4.5 (4.0-5.0) +0.1 1.25 

10 4.5 (3.3-5.0) +0.1 1.52 

Fotinha, standard 4.4 (3.8-5.0) - 1.31 

25 4.3 (3.0-5.0) -0.1 1.67 

6 4.1 (3.3-5.0) -0.3 1.52 

17 3.8 (3.0-5.0) -0.6 1.67 

Average 4.4 (3.9-5.0) - 1.28 
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4 Conclusion 
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