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[Abstract] This study aimed to screen maize inbred lines with superior and stable performance in ear height
ratio and anthesis—silking interval (ASI) through multi—environment stability analysis, providing high—quality
parental resources for maize genetic improvement. Using 54 maize inbred lines as materials, the median method
was employed to evaluate ASI and ear height ratio. The results showed that five materials (JL133, Z3354,
Bal21—1, D6, and Xinzi618) exhibited excellent performance in two—year trials across two locations,
demonstrating significant trait stability. The Mann—Whitney U test further confirmed highly significant
differences (p < 0.001) between the superior group and the non—superior group in both ASI and ear height ratio,
validating the scientificity of the screening method. This study provided stable parental materials for breeding
maize with lodging resistance and high pollination efficiency, demonstrating the importance of
multi—environment screening in trait stability evaluation. Since field data for ASI and ear height ratio often
exhibit skewed distributions, this study defined superior materials (trait values below the median of the
environment) using the median method, which is more resistant to environmental fluctuations than the mean,
offering a reference for the practical application of simplified screening techniques in breeding. Future research
could combine molecular markers and omics technologies to further analyze the genetic mechanisms and
expand environmental validation scales to optimize the screening system.
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