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Advances in genetic aspects of resilience related traits
in dairy cows

LOU Wengqi', WANG Jianbao®, WANG Yachun'

(1. College of Animal Science and Technology, China Agricultural University, Beijing 100193, China;
2. Agricultural Industry Develpoment Center of Jishui County, Ji’an 331600, China)

Abstract Against the backdrop of intensifying climate change and the trend toward intensive farming, enhancing
resilience has become a growing focus in global dairy cattle breeding programs. Yet in China, studies on
resilience breeding in dairy cows remain in their infancy, with limited foundational research. Therefore, this review
systematically summarizes recent domestic and international advances in phenotype and genetics for resilience
in dairy cows. The main findings included that: 1) Dynamic fluctuations in phenotype can effectively capture
dairy cows’ responses to environmental disturbances, while derived resilience traits generally exhibit low to
moderate heritability and perform favorable and moderate genetic correlations with reproduction, health, body
condition, longevity and other traits. 2) As a complex polygenic trait, the development of resilience involves
multiple mechanisms including the gut microbiota, immune regulation and maintenance of metabolic

homeostasis. 3) Incorporating resilience into dairy cattle breeding indices can improve animal welfare and
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management efficiency and also generate long-term economic benefits in dairy farms, especially under labor-

limited and large-scale production systems. In summary, resilience is a novel and valuable functional trait in

cows’ breeding, future efforts should integrate high-throughput longitudinal phenotypes and techniques of

molecular quantitative genetics to improve resilience evaluation and breeding in dairy cows, supporting the

sustainable, efficient, and welfare-oriented development in dairy production.

Keywords dairy cows; resilience trait; genetic selection
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Fig. 1 The mechanism that regulate resilience based on different sub-systems in dairy cows
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Table 2 The candidate genes of resilience traits in dairy cows based on genome-wide association study
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