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Effects of grassland reuse after short-term grazing exclusion on plant community
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Abstract: Reuse after short-term grazing exclusion (RSTG) is widely used to restore the degraded grassland in ecological
engineering. It"s vital to understand the effects of RSTG on grassland restoration for optimal adjustment of subsequent
projects. There is a growing number of research literature in the effects of grazing exclusion and grazing, while little attention
has been devoted to the long-term effects of RSTG on grassland. This study took the grazing exclusion plots of Beijing-
Tianjin Sand Source Control Project (2002—2005) in Xilingol as study objects. Based on paired sampling survey and
remote sensing data analysis, we studied the variation of grassland plant community in a period of 20 years, including
grazing exclusion period and grassland reuse period. Results showed that the height, coverage and aboveground biomass of
grassland increased rapidly during 3-year grazing exclusion period, while these indicators, which remained significantly
higher than those in continuous grazing plots, decreased slightly and reached a steak state after grassland reuse. There was a
non-significantly increasing trend of fractional vegetation cover (FVC) and a significantly increasing trend of net primary

productivity (NPP) in RSTG plots during 2002—2020, and the proportion of plots with increasing FVC and NPP decreased

EETE : P EBFEB N 565 L 01 XDA23060405 ) ; [l 5 [ SRFHE LG 1 H (41971276, 42007429) ; T4 g RO v e i I S AR ol 55 9%
LI 4 (2021NQNCZ25)

Y75 B #B:2021-08-23; P 2% tH kit A BB :2022- 12-22

# W IHAEZH Corresponding author. E-mail ; fanjw@ igsnrr.ac.cn

http ://www.ecologica.cn



3296 xR 43 4

in order of temperate meadow, temperate desert steppe and temperate steppe. Generally, reuse after 3-year grazing exclusion

could be beneficial to restore grassland community.

Key Words: grazing exclusion; grassland restoration; community characteristics; Xilingol grassland; Beijing-Tianjin Sand

Source Control Project
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Fig.1 Spatial distribution of grazing exclusion plots of Beijing-Tianjin Sand Source Control Project (2002—2005) in Xilingol and paired
sampling points in this study
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Table 1 Interannual variation of dominant species at reuse after short-term grazing exclusion plots and continuous grazing plots

. N [FEV e =Rt FrEk A OO
i} i RBERATEL Grazing exclusion plots Continuous grazing plots
Time erol Pl T I % LR I %
sampling points Main dominant species Frequency ~ Main dominant species Frequency
Gl 9 SEH L. chinensis 55.56 KEFSE S. grandis 66.67
B A frigida 44.44 BB TH C. squarrosa 55.56
FERRTHL C. squarrosa 33.33 WL L. chinensis 22.22
KEZE S. grandis 22.22
G2 4 KESE S. grandis 75 R A frigida 75
2EH L. chinensis 75
R A frigida 75
G3 6 2EH L. chinensis 66.67 B A frigida 50
KELF S. grandis 33.33 RERRTHL C. squarrosa 33.33
B C. korshinskyi 33.33
TREBIR Potentilla bifurca 33.33
R1 7 2 L. chinensis 100 2 L. chinensis 100
KA. frigida 42.86 A A, frigida 57.14
VK® Agropyron cristatum 28.57 KES S, grandis 28.57
KEE S. grandis 28.57
R2 11 £ L. chinensis 77.78 BB TH C. squarrosa 55.56
B A, frigida 77.78 £ L. chinensis 55.56
KEFH S. grandis 44.44 KEFZE S. grandis 22.22
B AL frigida 22.22
R3 13 £ L. chinensis 41.67 £ L. chinensis 33.33
S EREF S, krylovii 41.67 BH AL frigida 33.33
i AL frigida 33.33 TERERSE S, krylovii 33.33
R4 10 KEF S. grandis 50 ¥ L. chinensis 60
VK# Agropyron cristatum 40 KEFSE S, grandis 50
2£H L. chinensis 40 VKE Agropyron cristatum 30
BEFRF R C. squarrosa 30
R5—6 9 £ ¥ L. chinensis 55.56 KEFH S. grandis 66.67
KEFSE S, grandis 22.22 2 L. chinensis 22.22
VKEE Agropyron cristatum 22.22 BH A, frigida 22.22
R7—11 6 2EHE L. chinensis 33.33 2£H L. chinensis 33.33
LA S, krylovii 33.33 #%E3E Salsola collina 33.33
BEFRTHE C. squarrosa 33.33 KES S. grandis 33.33
R12 5 KEFSE S, grandis 60 2R L. chinensis 80
£ L. chinensis 60 $% 3K Salsola collina 60
¥ B3 Salsola collina 40 1R 1L 5 Digitaria ischaemum 40

%£h G1.62.G3 A MIFE R BEIRE T 1.2 .3 4£,R1 . R2.R3 R4 .R5—6 . R7T—11 Fl R12 4> BIE R EFHUEFIALE 1.2.3 .4 .5—6.7—11 4EH1
12 4F K DAL 5 Fevh s Al A IR A X4 AF T R b v R B R S5 s 1 LR B R
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Fig.2 Interannual variation of effects of grassland reuse after short-term grazing exclusion on vegetation cover, height and aboveground
biomass
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x2 TREMIXIXGHERIEFHH AR 2002—2020 &£ FVC BXIER/ %
Table 2 FVC trends of grassland reuse after short-term grazing exclusion at different grassland types during 2002—2020

SaTE ] N N - g 2w
o BRI e rwEmm Aegms wEme  DARS
TR Extremely o L L o Extremely
o Significant Non-significant Non-significant Significant Lo
Grassland types significant . . significant
. increase increase decrease decrease
increase decrease
vHE J i J X
IR R X 1.26 1.96 45.73 49.51 1.40 0.14
Temperate steppe
SEL P B R K
IR 1 AR X 0.88 3.01 56.71 37.77 1.00 0.63
Temperate meadow
S VR K
RSO JR X 0.98 0.98 55.61 40.00 2.43 0

Temperate desert steppe
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