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Abstract

Barley is a crucial food and forage crop in the Qinghai-Tibet Plateau and surrounding alpine regions, where its cold, drought, and
disease resistance directly impacts food security and agricultural ecological stability. In response to the increasing frequency of
climate anomalies and intensified stress in high-altitude ecosystems, which have led to significant yield fluctuations and instability
in barley production, this study systematically investigates stress-resistant variety breeding and integrated cultivation techniques
for alpine barley. Through field trait observation, analysis of stress conditions, and comprehensive research on physiological and
genetic mechanisms, the study focuses on elucidating the formation mechanisms of barley’s cold, drought, and disease resistance.
Additionally, it optimizes cultivation practices including sowing timing, planting density, water and fertilizer management, and pest
control based on field observations. The results demonstrate that effective aggregation of stress-resistant genes and application of
molecular breeding technologies can significantly enhance barley’s stress adaptation capacity. The established precision cultivation
management system further improves yield stability and quality levels. These findings provide technical support and practical
guidance for breeding stress-resistant barley varieties and achieving efficient, stable production in alpine regions.
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