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Figure 1 The behavior patterns of sheep under different grazing intensities. The scale on the outside of the ring shows the grazing time interval from
6:00 18:00 pm, the gray line inside the ring represents the length of the animal behavior duration, the smallest ring represents the duration of 5 min, and
each additional circle from the inside to the outside represents the increase of the duration by 5 min
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Figure 2 The effect of different grazing intensities on livestock behaviors
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Figure 5 Relative abundance of feeding component at different grazing intensities
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Grazing is a primary use of natural grasslands. Grazing livestock plays a crucial role in grassland ecosystems, and livestock
behavior is a key factor affecting the structure and function of grassland ecosystems. Reasonable grazing intensity can
regulate livestock behavior, promoting the sustainable use of grassland resources. The desert steppe, a transitional
ecosystem between grasslands and deserts, is an important and unique part of the Eurasian temperate steppe. The desert
steppe plays an important role in carbon sequestration, biodiversity, animal husbandry and regional economic
development. However, current research on livestock behavior in desert steppes is limited, and the effects of different
grazing intensities on this behavior and diet selection are not well understood, and the rational grazing utilization intensities
need to be further clarified. In this study, a long-term grazing experiment with four grazing intensities (control, 0 sheep unit
hm * half a yearﬁl; light grazing, 0.91 sheep units hm ” half a yearfl; medium grazing, 1.82 sheep units hm * half a year
heavy grazing, 2.71 sheep units hm ” half a yearﬁl) was established in the Stipa breviflora desert steppe in Nei Mongol in
China. The changes in sheep behavior and diet selection under different grazing intensities were analyzed and rational
grazing intensity was explored. The results show that: (1) As for sheep behavior, the foraging and traveling time were
increased but lying time was decreased under moderate and heavy grazing treatments as compared with light grazing.
Livestock activity and distance also significantly increased under moderate and heavy grazing. Livestock grazing behavior
varied with seasons, and the feeding and traveling time of sheep was significantly longer at the end of the growing season
than that at the peak of growing season. (2) With the increase in grazing intensity, the aboveground biomass of plants and
the diversity of feeding components of sheep decreased significantly. The preference of the sheep for the perennial grasses
Stipa breviflora and Cleistogenes songorica increased, but the selectivity of the shrub Caragana stenophylla decreased
gradually. Furthermore, livestock diet selection varied with seasons, especially, the selective feeding of Stipa breviflora
reached the highest at the end of the growing season. (3) Sheep’s body weight gain correlated with grazing behavior.
Longer foraging and traveling times resulted in higher feed intake but lower digestibility and daily weight gain. Light
grazing allowed for shorter foraging and traveling times, lower feed intake, higher digestibility, and better plant resource
availability, benefiting both livestock performance and grassland productivity and diversity. Therefore, the study concludes
that light grazing is a reasonable intensity for achieving long-term sustainable use of the desert steppe. It contributes to the
understanding of grassland grazing livestock research, provides theoretical support for optimizing grassland primary and
secondary productivity, and offers crucial insights for improving desert steppe grazing management and ensuring
sustainable grassland use.
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