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Analysis of changes of the species diversity in the process of vegetation

restoration in Antaibao Mining Field, China
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Abstract ; vegetation restoration is one of the important methods of land reclamation in the mining field. This study applied the
survey of communities, and the biological dating methods, the richness indices, diversity indices, evenness indices and DCCA,
multi-factors liner regression, correlation analysis to analyze the relationships of community types, environmental variables and
community structure in the process of vegetation restoration of Antaibao Mine,China. The results of community diversity are
as follows: (1) experience with these various rehabilitation method by the introduction of later-succession plant species in
mining area is much shorter than the general rotation ; (2) high-diversity mixtures of species are better able to enhance the
succession than low-diversity species mixtures; (3) The study compares differences in plant species composition that have been
created artificially. The effect of these differences often refer to a relatively short period of the first three years. After that
time, there is a same trend between the both; (4) forest community is more adaptable for the special inhabitation than the
shrub community . In the process of succession, the change of community diversity show that the succession model of Robinia

pseudoacacia- pinus tabulaeforms is suggested as the best one in this location. The results of the species diversity are: (1)high-
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diversity community is mainly influenced by the succession and organic, the low-diversity community is mainly influenced
Mn; (2)water conditions and succession time are the important factors influencing the change of diversity indices in Antail

Mine. With increase of the water conditions in soil and the succession procession, the diversity indices are increased; (3)tl
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community indices are influenced by Zn; (4)the correlation of the abundance and organic matter are significant, so is the

correlation of the abundance and time,; (5)the higher the elevation, the more the heterogeneous diversity; (6)Cu mainly

influences evenness.

The study of the methods indicates that: (1) the multi-factors liner regression is more effective than

correlation analysis; (2) DCCA, as the supplement to the quantitative analysis, can explain the insignificant factors in the

regression and correlation analysis; (3)Backward Regression is much better than Forward Regression.

Key words : vegetation restoration; diversity; DCCA ; multi-factors liner regression; correlation analysis
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Table 1 Measurements and instruments for soil factors

WRERE
4 HF KR FE Concentration range
Soil factors Experiment methods B Al B /M
Max Min
pH {H L B 8. 02 7. 65
£ N(%) FRERE 2971 156
2 P(Y%) MR- Pl aE 428 143
3 R S 141 63
AULE ) MEmi KCr,O; R 2.15 0.19
K(mg/kg) RFRWTIEHHEE 21932 3730
Culmg/kg) JEFRUWAIENEDE 45 20
Zn(mg/kg) REFRWTICEEE 645 7.85
Mn(mg/kg) RFRE2IEHEEE 945 159
T X FR R SR

F2 RAEBVEERRITEAYRRE

Table 2 List of species in the process of vegetation restoration of Antaibae mine

Fs Yy b fr5 Hy T
Order number Species Order number Species
1 B BRE Artemisia capillaris 32 W] Viola yedoensis
2 BB K Poa pratensis 33 ¥ ¥ 5L Equisetum ramosissimum
3 WL Artemisia annua 34 /NB] Cirsium setosum
4 AT Lepidium apetalum 35 FKHE Melilotus suaveolens
5 E BT Plantago asiatica 36 F H ¥ Senecio scandens
6 Yo B 5 Setaria viridis 37 B SE Potentilla chinensis
7 KEFF Stipa grandis 38 I8 Artemisia vestita
8 FH = Dracocephalum moldavica 39 ¥ Isatis tinctoria
9 B B & Thymus mongolicus 40 ¥ E 3K Salsola collina
10 W EE Elymus dahuricus 41 W& Swuaeda glauca
11 i 5t B & Carex lancedata Boott. 42 PR Amaranthus retroflexus
12 MEH Saussurea japonica 43 8 Echinochloa crusgallii
13 H L F Lespedeza bicolor 44 BE Lithospermum erythrorrhizon
14 W B G Oxytropis psammocharis 45 INGA B Dendranthema chanetii
15 T ¥ Calamagrostis epigejos 46 FE WL E Roegneria kamoji
16 By W Artemisia lavandulaefolia 47 ¥k #8 Sorbaria kirilowii
17 B IR [reris denticulata 48 LIt B 23535 Spiraea japonica
18 KB Artemisia sieversiana 49 %%ﬁ Amorpha fruticosa
19 W IF Brassica jucea 50 YWRR Hippophae rhamnoides
20 VKE Agropyron cristatum 51 Fi 4% Caragana korshinskii
21 WHTRE Astragalus adsurgens Y/ PP Elaeagnus angustifolia
22 BB Astragalus chinensis 53 MIFE Lycium chinense
23 B /R 3 %8 Heteropappus altaicus 54 H¥F Picea mevyeri
24 BB S Vicia amoena 55 AT Picea wilsonii
25 a4 )L Erodium stephanianum 56 B Salix matsudana
26 BB 18 Medicago sativa 57 R Robinia pseudoacacia
27 - {7 34 Cynanchum auriculatum 58 By Ulmus pumila
28 K Sk wpodium album 59 WS Pinus tabulaeformis
29 F 3 Capsella bursa- pastoris 60 /N 1F Populus simonii
30 B8 Incarvillea sinensis 61 Frity Populus alba var. pyramidalis
31 58 EH Leonurus japom'bus
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Table 4 The multi-factors liner regression of community diversity indices and environmental factors
8] 1§ 77 #2 Regression R? F
R Y1=0.250RG+0. 303Mn—+1. 461 TIM?—16. 648TIM +75. 055 0. 398 7.234"
Y,=—0.222ELE++0. 412Zn+0. 284Mn—+57. 165 0.272 7.411"
R1 Y1=0.250RG++0. 303Mn—-0. 468Zn+1. 461 TIM?—16. 648TIM+65. 691 0. 398 7.411"
Y,=—0.28ELE-+0. 308Mn—+0. 526Zn+49. 092 0. 334 9.716"
R2 Y, =0.2240RG~+0. 0032Mn?+0. 0051Zn?+0. 71TIM?—8. 149TIM +51. 237 0.4 7.462"
Y,=0.0032Mn?+40. 0053Zn?—0. 146ELE4-23. 56 0. 36 10, 854" ¥
A Y;=0. 2800RG+0. 349Cu—+0. 205ELE—0. 0023TIM + 32. 838 0.279 5.501"
Y>=0. 356Cu+0. 0023ELE“+42. 298 TIM + 20. 374 0. 244 6. 225"
H’ Y, =0. 485Zn—0. 368ELE+0. 0028Mn?—2, 858 TIM +81. 373 0. 387 9. 007"
Y;=0.484Zn—0. 0031ELE?+40. 291Mn?—2. 294TIM+64. 575 0. 367 8. 245"
N1 Y1=0.211Cu+0. 295Zn+1. 167TIM?*—14. 234TIM+79. 943 0. 241 4.526
Y;=—0.135ELE+60. 816 0. 068 4, 385
N2 Y,=0.235Cu+0. 298Zn—0. 172ELEA-52. 707 0.15 3. 406
E? Y1=0.399Cu+0. 00295N2+57. 799 0.161 5. 678"
Y,=0. 358Cu+60. 49 0.116 7. 889"
E4 Y,=0.436Cu—+0. 286Zn+ 0. 0029N?+56. 847 0. 181 4. 261
Y,=0. 0038Cu—+69. 867 0. 099 7.89”

* Y, & Backward Regression B4 5 ;Y, 5 Forward Regression B JH 5 #; *

back ward regression; Y,: equation for forward regression

* significant as a=0.

05

RS ZHEEESHKEETFRHXRE

Table 5 The correlation coefficients of diversity indices and environmental factors

a=0.05 B B E; » =

% * Significant as a=0. 01

a=0.01 B} 3 3F Y,:equation for

PH CON ORG N P K Cu Mn Zn HB TIM

R 0. 081 0. 106 0.18 — 0. 014 0. 046 —0.104 0. 052 0.164 0.262" 0.293" 0.11
R1 0. 073 0. 15 0. 224 — 0. 029 0. 044 —0.163 —0.05 0.138 0.307* 0,337 " 0.188
R2 0. 047 0.076 0. 246 0.035 —0.04 —0. 168 0. 004 0. 197 0.364"** —0.234 0.197
A —0. 133 0.315* 0.11 0.116 0.019 0.223 —0.303" 0.090 —0.042 —0.3 0.119
H' 0.156 0. 242 — 0. 057 -0.027 —0.059 —0. 2 — 0. 004 0.143 0. 229 0.35" " — 0. 215

N1 0.14 0.179 0. 019 0. 008 0. 043 — 0. 083 0. 14 0. 183 0.17 0.26" —0.13
N2 0.105 0. 066 0. 08 0.0 —0.016 —0.101 0.143 0.144 0.128 0.234 —0. 041

E2 0.028 —0.13 — 0. 055 0.114 —0.041 0. 084 0.341** 0.156 —0.009 0.126 ~0.18
E4q 0. 031 —0. 16 0. 017 0.134 —0.038 0. 091 0.301° 0. 148 0. 073 0. 107 — 0. 099

* 21 B FAH X means significant; * *» R L FH £ means very significant
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