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Abstract: In this study, the impact of climate change on the agronomic traits of winter wheat in Shangluo dryland in recent
years was researched, aiming to provide theoretical guidance for the breeding for new varieties of Shangluo dryland winter wheat
that adapts to climate change. Using the agronomic traits data of wheat variety Xiaoyanl5 at the Shangzhou site of the wheat
regional trial in the Shangluo sub-region of the hilly areas of southern Shaanxi from 2010 to 2023 and meteorological data of
Shangluo, the trend of wheat agronomic traits and climate change were statistically analyzed, and correlation, multiple regression,
and path analysis were conducted. The results showed that the annual precipitation and average temperature of Shangluo, as well
as the precipitation and temperature during the wheat growth period in Shangluo, had all shown an upward trend in recent years. At
different growth stages of wheat, the precipitation from sowing to overwintering, overwintering, and from turning green to booting
all showed an upward trend, while the precipitation from heading to maturity showed a downward trend. The temperature at each
growth stage of wheat showed an upward trend. The agronomic traits of wheat, such as spike length, grains per spike, thousand
grain weight, effective spike number, and yield, all showed an upward trend, while the growth period and plant height showed a
downward trend. Correlation analysis found that the average temperature during the whole growth period had extremely
significantly positive correlation with spike length, significantly positive correlation with grains per spike and yield, and extremely
significantly negative correlation with growth period. The temperature from turning green to booting had significantly negative
correlation with the growth period. The precipitation during overwintering had significantly positive correlation with spike length.
And there was an extremely significantly positive correlation between yield and spike length and grains per spike. Multiple
regression and path analysis revealed that spike length, thousand grain weight, grains per spike, and average temperature during
the whole growth period were the four main factors determining yield, collectively determining 90.80% of the variation in yield.
Based on the above analysis, in order to adapt to climate change in the Shangluo region, the breeding process of new varieties of
dryland wheat should focus on the traits such as spike length, grains per spike, and growth period.
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Fig.1 Changes in annual precipitation and annual average temperature in Shangluo from 2010 to 2023
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Fig.2 Changes in precipitation and temperature during the whole growth period of wheat from 2010 to 2023
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Fig.3 Change trends in precipitation and temperature at different growth stages of wheat
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Tab.1 Statistical analysis of agronomic traits of Xiaoyan 15
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Tab.2 Correlation analysis between climate factors and agronomic traits of Xiaoyan15

W

Factor X, X, X; X, X; X5 X, X X, X X X X3 Xy X5 X5
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T R 2 51 2R A DG PR 35 0.05 1 357K A0.01 B B K

Note: * and ** indicated the significant correlation the significant level at 0.05 and the extremely significant correlation level at 0.01.
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