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Grazing behavior traits of cattle and sheep on mixed pasture in desert steppe

ZHANG Zhen-hao', JIA Zi-yu', LI Xin-yu', CHENG Yun-xiang"*

1. School of Ecology and Environment, Inner Mongolia University, Hohhot 010021, China; 2. Ministry of Education Key
Laboratory of Ecology and Resources Use of the Mongolia Plateau, Hohhot 010021, China

Abstract: Understanding of the behavioral traits of mixed-grazed livestock in desert steppe is important when
planning the sustainable use of grassland resources. This study was carried out in a desert pasture with mixed-grazing
by cattle and sheep in Boarder Yellow Banner, Xilingol League, Inner Mongolia Autonomous Region, China. Four
cattle and eight sheep from the herds were selected to wear GPS collars containing three-axis acceleration sensors,
and their temporal dynamics of grazing time (GTIME) and grazing overall dynamic body acceleration (GODBA)
were analyzed. From the data, we explored the response patterns of grazing behavior traits of mixed-grazed cattle
and sheep to the monthly changes in the grassland vegetation. GTIME and GODBA showed significant positive
correlations in cattle and sheep grazed together on desert steppe pasture (R°>>0.60). Further, the results showed
opposite patterns in the GODBA responses of cattle and sheep. Cattle were positively stimulated by above-ground
biomass (P<C0.05), while negatively stimulated by Shannon index (P<C0.01). Sheep were negatively stimulated
by above-ground biomass and the proportion of poisonous herbage (P<C0.001) , while positively stimulated by
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Shannon index and forage crude protein content (P<C0.001). In addition, the 24-hour behavioral patterns of cattle
and sheep on mixed pasture both exhibited “multimodal” characteristics, and tended to shrink with the month
changes. Furthermore, there were significant differences between cattle and sheep in acceleration intensity during
different types of activity, with the acceleration intensity of sheep being significantly higher than that of cattle
(P<<0.05).

Key words: desert steppe; mixed grazing; behavioral characteristics; grassland resources; overall dynamic body

acceleration (ODBA)
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Fig.1 Location of the study area and livestock distribution
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Fig.2 ODBA under different behaviors of mixed-grazing cattle and sheep
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Fig.3 Temporal dynamics of behavioral characteristics of mixed-grazing cattle and sheep
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M. aand b represent the 24 hours overall dynamic body acceleration (ODBA) dynamics of cattle and sheep, respectively. ¢ and d represent the montly
dynamics of grazing overall dynamic body acceleration (GODBA) of cattle and sheep, respectively. The same color lowercase letters indicate significant
differences among different months of the same livestock (P<C0.05). e and { represent the monthly dynamics of grazing time (GTIME) of cattle and

sheep, respectively. R denotes the correlation coefficient of grazing time and time series, and P denotes the correlation coefficient significance.
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Fig. 4 Factors on grazing behavioral characteristics of mixed-grazing cattle and sheep

a,c Lok A AL, b, d XA AR RP WAL {1 . a and c are multiple linear regression models. b and d are logarithmic regression
models. R? indicates the model goodness-of-fit. ***; P<C0.001; **: P<C0.01; *: P<C0.05.
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