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Effectiveness of vegetation recovery in an ecological restoration area around an iron tailings pond in

Inner Mongolia

TIAN Jia—rong'?, MA Wei-bo', QI Xu—dong®, XU Su', XU Yan—nan®, LI Hai-dong"

(1.Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China; 2.Centre of Co—Innovation
for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China; 3.The First Geological Brigade of Jiangsu
Geology & Mineral Exploration Bureau, Nanjing 210041, China)

Abstract: To a certain extent, the ecological restoration of tailings ponds can prevent the seepage of pollution into reservoirs and is an im-
portant measure for constructing a regional ecological security barrier. Three types of ecological restoration areas, including a sloped green
area, road area beside the reservoir, and artificial wet area, were selected for an iron tailings pond in Inner Mongolia. A vegetation communi-
ty survey was conducted, and the suitable plant species and species diversity variation in the ecological restoration process under the envi-
ronmental gradient of “slope—road—artificial wetland” outside the tailings pond were investigated and analyzed. The results showed that a
total of 31 species of plants were found in the ecological restoration area of the tailings pond, which belonged to 13 families and 30 genera;
Compositae, Leguminosae, Gramineae, and Chenopodiaceae accounted for 71.0% of the total. In the sloped green area and road area beside

the reservoir, the dominant herbaceous species were Setaria viridis (L.) Beauv, Agropyron cristatum (L.) Gaertn, Salsola collina Pall, and
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Astragalus membranaceus (Fisch.) Bunge, and the dominant shrub species was Nitraria tangutorum Bobr. Meanwhile, Phragmites australis
(Cav.) Trin. Ex Steud was established as the group species in the artificial wet area. The Shannon-wiener index (H value) and Pielou in-
dex (J value) of species diversity were the highest in the sloped green area with values of 0.983 and 0.347, respectively, and the lowest in
the artificial wetland area with values of 0.049 and 0.030, respectively. The anisotropy index between the slope and road was 0.647, and
that between the road and wetland was 0.818; The rate of substitution of species of the former was larger than that of the latter. The results

can provide a reference for the selection of plant species and the construction of stable communities for the ecological restoration of similar

iron tailings ponds.

Keywords : mining area; ecological restoration; community ecology; environmental gradient; species diversity
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Figure 1 Distribution of sample sites for vegetation investigation ecological restoration area
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Table 1 Suitable plant species in different ecological restoration areas of the tailings pond

P L Gk wER R B R e
restoration area | NO- Species Latin name Life form Family  Genus % o
LPEALIX 1 B Cosmos bipinnata Cav ZAR A SR (eI 10.12 3.33
2 L Medicago sativa 1. ZHEERA HR RG] 17.97 12.50
3 e h R Achnatherum inebrians(Hance) Keng — ZA4ELERA  RAR KK H)E 7.61 8.67
4 =t Setaria viridis(L.) Beauv —AERRAR ORARL MERR 10.22 10.50
5 HIETT Rosmarinus officinalis Linn AR ZIETUR HER 3.64 1.67
6 WHE  Ammopiptanthus mongolicus(Maxim. ex HEAR R AR 5.11 24.67
Kom) Cheng f.
7 b R Tournefortia sibirica L. EZGRG VNI SV 4.44 6.17
8 VKL Agropyron cristatum(L.) Gaertn ZAEERIAR  ORAR KEE 8.92 1.67
9 WEX Salsola collina Pall —ARERA R BERE 6.93 3.00
10 KHFE Artemisia sieversiana Ehrhart ex Willd — | “AEABA 58} L 0.07 7.83
11 T Astragalus membranaceus(Fisch.) Bunge Z4EAETA  MIEER  HEE 0.65 4.83
12 FHKEE Achnatherum splendens(Trin.) Nevski — ZAEAEA  RAR KEERE 22.15 6.00
13 SIERIY Cynodon dactylon(L.) Pers ZARERA RARL MR 0.26 3.33
14 T Suaeda glauca(Bunge) Bunge —AEARA BR R 0.08 0
15 iz Hedysarum scoparium Fisch. et Mey HIFN BEOEERE AR 0.20 5.83
16 S Nitraria tangutorum Bobr HEAR ERRL AE 0.53 1.00
17 ApARERAY L Caragana korshinskii Kom AR BOBAERE HXILE 1.10 8.33
JFEAME B IX 4 TR Setaria viridis(1..) Beauv —ARERA O RAR MRER)E 1.06 0.95
8 VK Agropyron cristatum(L.) Gaertn ZAEERA O RAR KR 6.43 7.07
9 BN Salsola collina Pall —AEERAR R EERE 1.66 17.23
11 pigse Astragalus membranaceus(Fisch.) Bunge 244 EA  BOER HER 0.55 5.90
14 %3 Suaeda glauca(Bunge) Bunge — AR B R} Tl 3% I 52.52 21.07
16 SE] Nitraria tangutorum Bobr HEAR BHER R 0.02 1.23
18 % Phragmites australis(Cav.)Trin. Ex Steud  Z4E/EHA  RARE MR 13.78 19.06
19 s Tripolium vulgare Nees —HERA R BBER 0.22 0.57
20 pER Tribulus terrester L. —AEARA PERERL AR 1.57 0.73
21 AE Mulgedium tataricum(Linn) DC. A EA R FLER 1.64 2.57
22 ENIIVIIN Kalidium foliatum(Pall) Moq HEAR R HIUNE 0.02 6.07
23 5 Cynanchum chinense R. Br SRR BER KSEE 0.07 0.57
24 Mt Lycium chinense Miller AR R Hid)E 0.91 1.95
25 FEIE Descurainia sophia(L.)Webb. ex Prantl — —4EABUA 2700 FEIRE R 19.18 11.73
26 56 Aster tataricus L. f. ZAEARA HRL %5 0.04 1.23
27 Y& Chenopodium glaucum L. —ARERA AR #g 0.16 0.17
28 TH Xanthium sibiricum Patrin ex Widder — —4EA4 854K 455} GHE 0.16 1.90
AT HbIX 14 T Suaeda glauca(Bunge) Bunge —ARERA R HER 0.77 3.33
18 P Phragmites australis(Cav.)Trin. Steud — Z4EABAR  RAR  MNERE 98.21 96.00
29 il Typha orientalis Pres ZHEERA  FHE wHE 0.53 0.33
30 TRA Juncus effusus 1. — AR TR TR 0.38 0.17
31 REER Carex media R.Br. SRR WEE ERR 0.11 0.17
3 it TR AR I B EAR A K R B X T L

AP A R AR AT AN R R Y
MR R R R RSB ENEENE. X FEMEM, BA B 88 0RF /RIS & 7L
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Table 2 Comparison of vegetation coverage and plant diversity in different ecological restoration areas

HEBBREIX 1% o LY B3y Shannon—wiener 5 4% Simpson ZFEPEFR AL Pielou 5] FEHREK
Ecological restoration area Vegetation coverage/% Species richness(S) Shannon—wiener index(H) Simpson diversity index(D) Pielou evenness index(J)
hYeAeIX 83.83 17 0.983 0.873 0.347
JPESNIE X 88.33 17 0.639 0.663 0.225
AN TR X 100.00 5 0.049 0.035 0.030
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Figure 2 Plant B8 diversity index in ecological restoration areas
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Figure 3 CCA sequence diagram of fitness species and

environmental factors
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environmental factors in the ecological restoration area
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