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Effects of fencing on plant community and soil properties of temperate desert

steppe along the different degradations

HOU Dongjie, HAN Beilei, A Geer, HAN Shengnan, WANG Zhongwu "
College of Grassland, Resource and Environment, Inner Mongolia Agricultural University, Hohhot 010019, China

Abstract: Fencing is one of the effective techniques to restore degraded steppes, which has been applied in the steppes of
north China for many years. Due to different vegetation and soil conditions in lightly, moderately, and heavily degraded
steppes , it is still unclear whether fencing has a consistent effect on plant community and soil properties of the steppes along
the different degradations. We conducted a six-year fencing experiment in lightly, moderately, and heavily degraded desert
steppes in the Inner Mongolia, China and measured the plant community and soil properties in the growing season of 2021.
The results showed that fencing significantly increased height, cover, and aboveground biomass at population (i.e., Stipa
breviflora and Cleistogenes songorica) and community levels ( P<0.05) , which drove the vegetation restoration of degraded
desert steppe from multiple organization levels. Fencing generally increased plant diversity of the lightly and moderately
degraded desert steppes but decreased that in the heavily degraded desert steppe. The recovering efficiency of community
height, cover, and aboveground biomass in the heavily degraded desert steppe was significantly higher than those in the
lightly and moderately degraded desert steppes (P <0.05), indicating that fencing had more effective for vegetation

restoration in the heavily degraded desert steppe. Moreover, except for the lightly degraded desert steppe, fencing

EETE NEE AR XK S5 R5 AERH A S R (NJYT23086) 5 4 5% 7 B KR % 0 20212D0044-03 , ZDZX2018020) ; N 52 H FIIA X
A AR R H (2020CG60013)

Y75 B #8:2022-07-01; P £& H AR B A : 2023-04-28

# W IHAE#H Corresponding author. E-mail ; wangzhongwu@ imau.edu.cn

http ://www.ecologica.cn



17 4] BARAN A5 RIS [R]IB PR BE e B e IR P e v 1 1 SR A 2 ) 7227

significantly decreased soil total carbon, total nitrogen, total phosphorus, available nitrogen, and available phosphorus
concentrations of moderately and heavily degraded desert steppes ( P<0.05) , but had no remarkable effect on soil moisture
along the three degraded desert steppes. This result showed that fencing had lag effects on soil physical and chemical
properties compared with plant community. Our study provides theoretical guidance for evaluating the effects of fencing on

desert steppe and scientific basis for implementing fencing policies accurately in the degraded desert steppe ecosystems.

Key Words: desert steppe; fencing; soil nutrient; plant diversity
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