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potential antibiotic alternatives. Recently, the beneficial effects of HC and its extracts on growth and health of livestock and
poultry has been intensively studied. However, the active components composition, the unclear mechanisms of biological
function, and potential adoption in animal diets have not been fully revealed. Therefore, this review aims to summarize the
biological activities of HC and its extracts, as well as its applications and possible mechanisms in animal diets. This review
could provide a theoretical basis and reference for the efficient and rational utilization of HC and its extracts in animal diets.
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Research Progress on Seasonal “Grazing-Supplementation” Models
for Livestock across Different Grassland Types

XU Hao, LI Baiou, LYU Liangkang, XIONG Fengliang, PEI Shiteng, WU Lijian, LUO Xiong, YANG Hongjian"

(National Key Laboratory of Animal Nutrition and Feeding, College of Animal Science
and Technology, China Agricultural University, Beijing 100193, China)

Abstract: Grazing is the primary livestock management system in pastoral regions of China; however, due to seasonal shifts
and differences among grassland types, forage resources exhibit pronounced spatial and temporal heterogeneity, resulting in
unstable nutrient supply for livestock. In practical applications, the “grazing—supplementation” system faces key challenges,
including suboptimal allocation of supplementary feeding resources and insufficient standardization of technical practices.
Therefore, it is urgent to develop differentiated supplementation strategies tailored to various grassland types. Scientifically
designed supplementation can significantly enhance livestock production performance, mitigate grassland degradation, reduce
greenhouse gas emissions, and play an important role in achieving livestock reduction and efficiency improvement in pastoral
areas. This review summarizes the effects of the “grazing—supplementation” model across different grassland types under
cold—warm seasonal transitions on livestock growth efficiency and the ecological environment, aiming to provide a theoretical
basis for optimizing supplementation strategies in pastoral regions.

Keywords: Grassland type; Seasonal variation; Grazing-supplementation; Growth performance; Ecological environment
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