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Effects of short-term warming and precipitation reduction on

community characteristics in semi-arid sandy grassland
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(1 Northwest Institute of Eco-environment and Resources, Chinese Academy of Science, Lanzhou 730000, China; 2 College of

Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract [ Objective] The aim of this study is to study the effects of short-term warming and precipitation
reduction on the species diversity, functional traits, and productivity, and to reveal the response of com-
munity characteristics to climate change in sandy grassland. [Methods| The authors investigated the com-
bined effects of precipitation reduction (0%, 20%, 40% and 60%) and warming on plant community com-
position, species diversity, and functional trait, as well as relationship between community characteristics
and environmental factors using open-top chambers (OTCs) to investigate the characteristics in semi-aird

sands grassland of Horqin, [Results] (1) Short-term warming and precipitation reduction led to changes in

s B #.2023-06-13;; & B Fm Y 2 B #7 . 2023-11-29
EEWE . EHEKARPEREEIH (11971144) 5 B K F A0F & 030 H (2017FY100205)
1’E%""—Hu‘ RIE R (1998 —) B L FE AN 5T A L R BN VD MO AR S F ST . E-mail: 3089758664 @qq. com
« A5 MEH . HOR I  BIBEST 5L AR 0, 3228 DA V0 b A B A2 2 W58 . E-mail : huangwenda2008(@163. com



34 SRITE S L A+ ST R R N 9 K 2D % 2k T R T b R VR R AR 119 5 471

the plant community composition, community coverage, and aboveground biomass were significantly re-
duced and species dominance of sandy grassland, suchas dominant species of Artemisia scoparia , Lespede-
za davurica. (2) Short-term warming reduced Margalef richness index, Simpson index, Shannon index,
and Pielou index, but short-term precipitation reduction had no effect on species diversities. (3) Short-
term warming increased the height and leaf dry matter content, and reduced leaf thickness, while short-
term precipitation reduction increased leaf dry matter content and leaf thickness, and reduced the height,
leaf area ratio of plant community. (4) Short-term warming was the main environmental factor affecting the
species diversity and functional traits in sandy grassland. [ Coneclusion] Short-term warming and precipitation

reduction change community characteristics, but the temperature is the main environmental factor affect-

ing community characteristics in sandy grassland.
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Fig. 1 The experimental apparatuses for simulating climate changes
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Effects of short-term warming and precipitation reduction on species composition and important value in sandy grass
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W, W,, W, Wy, W, W,, W, Wy,
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Fig. 2 Effects of short-term warming and precipitation reduction on vegetation coverage and aboveground biomass
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Effects of short-term warming and precipitation reduction on community species diversity in sandy grassland
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Fig. 4 Effects of short-term warming and precipitation reduction on functional traits in sandy grassland
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Table 2 The variance correlative explanation rate between species diversity/

functional traits and temperature/precipitation

HH B AR AE , . A fi e R
Vegetation ﬁ?ﬁj‘?t ¥ Explained F P RDA1/% RDA2/%
L Explained variance Factor 0
characteristics rate/ %
fift % 77 2% Explained variance T 39.6 16.5 0. 002 39. 66 .11
Yrh 2 HE
fos divers] ) I
Species diversity R 22 CRABD . w 1.1 0.5 0. 650 39. 66 10,79
Explained variance (accumulation)
fift B¢ J7 % Explained variance T 40.9 8.2 0.002 41.42 1.52
DI CRIN
N ; . % n
Functional trait iR Dy 22 (CRBD w 2.1 0.4 0.780 41,42 12,94

Explained variance (accumulation)
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Fig.5 The correlation between species diversity (A), community functional traits (B) and temperature and precipitation
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