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Fig.1 The location of the studied areas
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Table 1 Composition and importance of herbaceous species in different types of arsenic sandstone areas
e
# I hc hr T %%

wm X WK HEEX
AKAF}(Poaceae Barnhart) 15 I8 (Stipa) liES Stipa capillata 0.152 0.268 0.051
# A (Chenopodiaceae) WEEE (Salsola) 3% Salsola tragus 0.142 0.059 0.046
G Bl (Fabaceae) WA T 8 (Lespedeza) AT Lespedeza bicolor 0.112 0.093 0.030
PHRL(Zygophyllaceae) PEREE (Tribulus) PR Tribulus terrestris 0.109 0.005 —
258l (Asteraceae) 5 (Artemisia) =+ Artemisia argyi 0.077 0.127 —
#ZF}(Chenopodiaceae) WS (Corispermum) s Corispermum hyssopifolium 0.061 0.014 0.011
ARAE} (Poaceae Barnhart) i} JE 55 )& (Eragrostis) AN EES Eragrostis minor 0.051 0.060 0.055
JE B} (Lamiaceae Martinov) &S (Scutellaria) TS Scutellaria baicalensis 0.042 — —
KekFk(Euphorbiaceae) Kk J& (Euphorbia) M Euphorbia humifusa 0.032 — 0.025
£ 71F}(Caryophyllaceae) A1k 1L )8 (Gypsophila) KAkt Gypsophila oldhamiana 0.029 — 0.034
ARAE} (Poaceae Barnhart) T FE B (Setaria) J R Setaria viridis 0.025 0.133 0.031
ARAF}(Poaceae Barnhart) VKB & (Agropyron) VKB Agropyron cristatum 0.023 0.010 —
ARAF} (Poaceae Barnhart) % F 58 (Cleistogenes) P Wi Cleistogenes squarrosa 0.023 0.019 —
B & Fk(Liliaceae) 2 )& (Allium) ZRA Allium polyrhizum 0.023 0.003 —
W Rl (Rosaceae) LW 3% )@ (Potentilla) P Potentilla chinensis 0.021 — —
#EF}(Chenopodiaceae) #2 & (Chenopodium) RS Chenopodium album 0.021 — —
#EF}(Chenopodiaceae) #E & (Chenopodium) HilZE Chenopodium aristatum 0.018 0.062 0.399
25} (Asteraceae) “RHEJE (Carduus) Y 3 Carduus nutans 0.016 0.001 —
2§} (Asteraceae) I 7 & (Stemmacantha) NIl Rhaponticum uniflorum 0.010 — —
Z5F}(Asteraceae) & & (Artemisia) HiE Artemisia carvifolia 0.006 — —
Fii & FH(Thymelaeaceae) B (Stellera) R Stellera chamaejasme 0.004 0.008 —
ARAFL(Poaceae Barnhart) ¥k B JE (Polypogon) [E5 =0 Polypogon fugax 0.003 — —
/NBERL(Berberidaceae) PEALAE (Epimedium) =AU Epimedium sagittatum 0.002 — —
2§} (Asteraceae) 5 & (Artemisia) EE Artemisia scoparia — 0.052 0.061
AAFl(Poaceae Barnhart) MR (Echinochloa) T Echinochloa crusgalli — 0.041 0.003
. Fl(Fabaceae) % B (Astragalus) mE Astragalus membranaceus — 0.023 0.006
A JE Rl (Apiaceae) PRI 28 & (Ferula) [T Ferula sinkiangensis — 0.003 —
ARAFL(Poaceae Barnhart) J& B & (Chloris) R Chloris virgata — 0.012 —
%%} (Asteraceae) & I8 (Artemisia) 35 Artemisia stechmanniana — 0.005 —
K B FH(Araceae) Bl (Acorus) i Acorus calamus — 0.001 0.004
B4 Rh(Liliaceae) 2 & (Allium) WA Allium mongolicum — — 0.074
%58 (Asteraceae) R (Artemisia) B Artemisia frigida — — 0.046
JEIE Rl (Lamiaceae Martinov) 1 L7 J& (Thymus) it Thymus mongolicus — — 0.045
A A} (Poaceae Barnhart) 4 % & (Bromus) HHE Bromus japonicus — — 0.025
%P} (Asteraceae) T EEAEE (Heteropappus) — FI/RFEMUEL  Heteropappus altaicus — — 0.016
%P} (Asteraceae) W45 )& (4jania) D N%) Ajania achilleoides — — 0.015
B R (Asclepiadaceae) RS GUBE JE (Cynanchum) LR FNF Cynanchum mongolicum — — 0.009
o #}(Fabaceae) 8 (Astragalus) VHFTHE Astragalus laxmannii — — 0.006
ARAFl(Poaceae Barnhart) RBKIE (Poa) FATR Poa annua — — 0.005
JiE4E R (Convolvulaceae) AL )& (Convolvulus) [T iE 46 Convolvulus arvensis — — 0.003
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Table 2 Species number and similarity index of
herbaceous species in different types

of arsenic sandstone areas
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Fig.2 Species richness index, Shannon-wiener index, Simpson index and Evenness index of herbaceous species

in different topographic locations of different arsenic sandstone areas
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Fig.3 Soil water content in different topographic locations of different arsenic sandstone areas
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Fig.5 The relationship between species diversity and relative humidity, temperature,

precipitation and soil water content in arsenic sandstone areas
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Analysis of herbaceous species composition and diversity
in the Ordos Arsenic Sandstone Areas

Han Gaoling'*, Huo Jianqiang'*, Zhao Yangiao'*, Hu Rui', Zhang Zhishan',

Huang Rihui’, Xue Shuwen’
(1.Shapotou Desert Research and Experiment Station / Key Laboratory of Ecological Safety and Sustainable Development
in Arid Lands, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000,
China; 2.University of Chinese Academy of Sciences, Beijing 100049, China; 3.School of Geographical Sciences, Ling-
nan Normal University, Zhanjiang 524036, Guangdong, China)

Abstract: In order to explore the species composition and diversity of herbaceous species in different types of
arsenic sandstone areas and the impact of environmental factors on them, different types of arsenic sandstone ar-
eas were selected in the Inner Mongolia Ordos City, to investigate the species composition and diversity of herba-
ceous plant. The results showed that: The dominant herbaceous species was different in different types of arsenic
sandstone areas. The soil-covered area was Stipa capillata, Salsola tragus, Lespedeza bicolor, Tribulus terres-
tris; the sand-covered area was S. capillata, Setaria viridis, Artemisia argyi; the bare area was Chenopodium
aristatum. The similarity index of sand-covered area and bare area was 50.0%, those of sand-covered area and
soil-covered area and soil-covered area and bare area were 63.6% and 39.1%.There was no significant difference
in the diversity index of herbaceous species among different types of arsenic sandstone areas.The evenness index
of different topographic sites was significantly different (P=0.027) , which is significantly higher on the slope
than on the middle and lower slopes. The results of principal component analysis showed that relative humidity,
air temperature, precipitation and soil water content were the main environmental factors affecting species com-
position and diversity, relative humidity, air temperature and precipitation accounted for 42.4%, 44.5% and
33.4% of the first principal component respectively, and soil moisture accounted for 66.8% of the second princi-
pal component. Therefore, understanding the relationship between water conditions and species diversity is help-
ful for ecological restoration, construction of revegetation and control of soil erosion in arsenic sandstone areas.
This study can provide a near-natural plant spatial allocation model for vegetation restoration in arsenic sandstone
area, so as to promote the effect of ecological restoration.

Key words: arsenic sandstone; herbaceous plant; species composition; species diversity; water



