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Interspecific associations of dominant herbaceous plant communities under
different plantations on reclaimed dumps in the Antaibao opencast mine*

BAI Wenxia, LI Suging” & DI Xiaoyan

Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China

JADStract RN interspecific associations and niche characteristics of dominant herbaceous plants under different plantations
on reclaimed dumps in the Antaibao opencast mine were elucidated by investigating the interspecific associations and
ecological niche among 13 dominant herbaceous species under different plantations by using y° test, Pearson correlation
coefficient, Spearman rank correlation coefficient, niche breadth, and overlap indices. The results showed that, among 78
species pairs of the 13 dominant herbaceous species, the positive and negative correlation ratio according to y° test, Pearson
correlation coefficient, and Spearman rank correlation were 37.2%, 28.2%, and 32.1%, respectively; the dominant species
pairs of Agropyron cristatum/Elymus dahuricus/Medicago sativa and Stipa sareptana as well as Elymus dahuricus and Ulmus
pumila (seedling)/Medicago sativa showed positive correlations. According to Spearman’s rank correlation coefficients, the 13
dominant species were classified into 3 ecological species groups, with soil moisture being the key factor responsible for the
differentiation of these species groups. The niche breadths of the 13 dominant herbaceous species were positively correlated
with the important value, whereas no direct linear relationship was noted between their niche breadth and overlap. In summary,
interspecific associations of most species pairs among herbaceous plants under different plantations in the Antaibao opencast
mine were relatively loose. The dominant species pairs identified in this study could be used as preferred herbaceous plant
species pairs for mixed planting in future waste dump revegetation in the Antaibao opencast mine.

E@m&; reclaimed dump of opencast mine; herbaceous plant; dominant species; interspecific association; ecological niche
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Table 1 Dominant species and their characteristics of the 13 herbaceous plants under different plantations

Frs Y Fh AERER HEAE A FTEAE B 2T
No. Plant species Ecotype Important value (IV) Frequency (f/%) Under plantations
1 Vb H VKB Agropyron desertorum® X 17.35 52.38 a,b,c,d, e, f, g h ik In CK
2 VK& Agropyron cristatum® X 6.05 20.63 a,b,c,d, g i,m
3 P44t 37 Stipa sareptana X 6.37 30.16 a,c,d,f h,1,CK
4 B 5 Artemisia capillaris MX 7.06 41.27 a,c,egh ik 1,n CK
5 Bl IR Z= S 46 Heteropappus altaicus X 4.80 33.33 a,b,c,e f,gh ik, 1, m, CK
6 [13% & Artemisia gmelinii MX 2.87 12.70 b,c,f, h,i
7 K& B2 75 Cleistogenes squarrosa X 5.51 26.98 b, e, f, g h,i, CK
8 EHT 401 Ulmus pumila (seedling) M 12.47 47.70 a,d,e, f, g h,ik m,CK
9 [ Cynanchum auriculatum M 2.32 12.70 d,h,i,1
10 PO A Elymus dahuricus*® XM 5.01 19.05 a,d,e i,k ,I,n
11 W X E 4G Saussurea amara XM 1.94 15.87 a,b,h,i,k,m
12 AL E 1S Medicago sativa* XM 7.30 14.29 I,n
13 15 Calamagrostis epigeios M 4.42 9.52 j,n, CK

N TRME R, M: iz XM: B MX: /R Xe 2R a: JITBRAKG b: Biss AR o AN de TAR HURBRAKG e FUFTRRS £ JFA 4 1LV K
g FIMAR s he TR+ ORI AR B TARAR o SR O ke SRR AR - VD IORR s 1 YD S AR B E N s m QRS 4 EURBR AR n SETEE A ML CK
POyl

* Planted species. M: Mesophyte; XM: Xero-mesophyte; MX: Meso-xerophyte; X: Xerophyte. a: Robinia pseudoacacia plantation; b: Populus alba var.
pyramidalis plantation; c¢: Caragana korshinskii plantation; d: Pinus tabulaeformis + Robinia pseudoacacia plantation; e: Picea meyeri plantation; f: Pinus
tabulaeformis + Armeniaca sibirica plantation; g: Ulmus pumila plantation; h: Robinia pseudoacacia + Ulmus pumila plantation; i: Pinus tabulaeformis
plantation; j: Calamagrostis epigeios plantation; k: Robinia pseudoacacia + Ulmus pumila - Hippophae rhamnoides plantation; 1: Hippophae rhamnoides -
Medicago sativa plantation; m: Pinus tabulaeformis + Sophora japonica plantation; n: Medicago sativa plantation; CK: Control.
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5.13% (4%F) , G RE (4) SEM4hH (Ulmus pumila)
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Table 2 Semi-matrix of y’-test for the 13 dominant herbaceous species under different plantations

i 1 2 3 4 5 6 7 8 9 10 11 12 13
No.

1 1.000

2 -0.255 1.000

3 2.806 0.003 1.000

4 0.038 -4.528" -1.054 1.000

5 4582"  -0.775 0.151 3.274 1.000

6 0.376 1.592 4550°  -3.129 1.145 1.000

7 3.094 -0.127  -1730  -1.351 6.808"  -0.018 1.000

8 0.422 -0.551 0332 -7.602" -1.145 0.021  -0.003 1.000

9 -0.021 -0.370 1.713 —0.054 -1.790 ~1.333 -3.387 0.021 1.000

10 -0.682 -1.370 0.071 0.001  -1.853 -0.255  -2.617  -0.211 -2.156 1.000

11 1.479 -0.003  -0.582  -0.623 3.804 -1.729 3.196 0.027  -0.078 0.007 1.000

12 1.527 -2.730 1.017 2794  -0.583 -1.527 -3.880" -5.611" 9.545™ 1390 _0.178 1.000

13 -0.015 1724  -2.864 9.437" -0.829 -0.965  -2.451 -6.029" -0.096 -1.560  _1251 -1.105 1.000

B 5 AR B R 1. * P< 0.05; = P < 0.01.
Species codes are shown in Table 1. * P < 0.05; ** P < 0.01.

R3 REEHEBRTI3NEREY K Pearsonill X R

Table 3 Pearson’s correlation coefficients of the 13 dominant herbaceous species under different plantations

75

No. 1 2 3 4 5 6 7 8 9 10 11 12 13
1 1.000
2 -0.121 1.000
3 -0.054 0.043 1.000
4 -0.031 -0.234 -0.124 1.000
5 0.160 -0.155 -0.054 0.154 1.000
6 -0.140 0.073 0.186 -0.205 0.030 1.000
7 0.178 0.057 -0.176 -0.247 0.071 0.013 1.000
8 -0.258"  -0.067 -0.083 -0315"  -0.264* -0.011 -0.238 1.000
9 -0.149 -0.099 0.055 -0.128 -0.127 -0.079 -0.126 -0.021 1.000
10 -0.113 -0.180 -0.061 -0.036 -0.036 -0.030 -0.159 0.056 -0.105 1.000
11 0.073 0.002 0.070 -0.130 0.080 -0.109 0.121 -0.091 -0.053 0.011 1.000
12 -0.220 -0.181 -0.047 0.133 -0.071 -0.127 -0.203 -0.244 0.003 0.041 -0.077 1.000
13 -0.123 -0.143 -0.172 0.564" -0.058 -0.101 -0.160 -0.202 -0.075 -0.133 -0.103 -0.120 1.000

J5 I IS ()RR 1. % P < 0.05; %+ P<0.01.
Species codes are shown in Table 1. * P < 0.05; ** P <0.01.
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Table 4 Spearman’s rank coefficients of the 13 dominant herbaceous species under different plantations

ﬁ;]? 1 2 3 4 5 6 7 8 9 10 11 12 13
1 1.000

2 -0.120 1.000

3 -0.050 0.023 1.000

4 0.017  -0.275"  -0.190 1.000

5 0235  -0.149 0.026 0.163 1.000

6 -0.068 0.168 0244  -0.237 0.121 1.000

7 0.280* -0.039  -0.172  -0.199 0.254"  -0.014 1.000

8 -0.041  -0.067  -0.081 —0.409" -0.232 0.015  -0.159 1.000

9 ~0.069  -0.102 0.135  -0.093  -0.171 -0.145  -0.227 0.031 1.000

10 -0.106  -0.175 0.014 0.009  -0.139  -0.044 -0.202 0.011 -0.183 1.000

11 0.195  -0.022  -0.081  -0.088 0235  -0.164 0.234  -0.005  -0.027 0.004 1.000

12 ~0.195  -0.206 0.057 0.183  -0.087 -0.155 -0.243  -0.302" 0.328"  0.129  -0.059 1.000

13 -0.070  -0.164  -0.208 0.489" -0.088 -0.123  -0.194 -0289" -0.123 -0.156 -0.140  -0.132 1.000

JP5 I I8 () AR 1. % P < 0.05;5 **% P<0.01.
Species codes are shown in Table 1. * P < 0.05; ** P < 0.01.

£5 TEBEWER TBIEREDRE T LS. Pearsontd £ R #F Spearman®k 18 3 R #Lb i

Table 5 The y’-test, Pearson’s correlation coefficients and Spearman’s rank correlation coefficients of the 13 dominant herbaceous species under

different plantations

ESCH B o £

Positive correlation species pairs

FORHK Rl £

Negative correlation species pairs

96 7 ¥k
Test method *&E%‘ B Z:Ek% *&E%‘ i Ki’%
Distinctly significant ~ Significant ~ Non-significant Distinctly significant Significant ~ Non-significant
(P<0.01) (P <0.05) (P>0.05) (P<0.01) (P <0.05) (P>0.05)
J2RG B y2-test 3 2 24 1 4 44
Pearson#f| & Pearson's correlation 1 0 21 0 3 53
Spearmanfk 4| 5% Spearman's rank correlation 2 2 21 1 3 49
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Fig. 1 Clustering diagram of Spearman’s rank correlation coefficients
among the 13 dominant herbaceous species under different plantations.
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Table 6 Niche breath and niche overlap of the 13 dominant herbaceous species under different plantations

FE He S A5 5 H: 254y & Niche overlap
No. Niche breadth 1 2 3 4 5 6 7 8 9 10 11 12 13
1 11.027
2 4.373 0.196
3 5.704 0.287 0.239
4 7.242 0.355 0.063 0.187
5 5.466 0.440 0.093 0.208 0.397
6 2.391 0.105 0.193 0.305 0.014 0.182
7 5.074 0.423 0.240 0.088 0.080 0.289 0.154
8 8.165 0.197 0.178 0.204 0.090 0.086 0.160 0.074
9 1.802 0.047 0.011 0.161 0.031 0.013 0.000 0.000 0.110
10 3.893 0.184 0.016 0.144 0.197 0.173 0.096 0.053 0.258 0.000
11 2.298 0.262 0.134 0.212 0.078 0.227 0.000 0.249 0.100 0.026 0.135
12 2.866 0.086 0.000 0.138 0.307 0.128 0.000 0.000 0.006 0.087 0.178 0.047
13 2.004 0.107 0.000 0.000 0.610 0.102 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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