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Tablel The statistics of nutrient element contents in 10 dominant plants collected from copper mine tailings (ng-g',DW)
7
(2]
K 15810 3270 4.83 8295 8633 4025 0.466 7756 0.638 1000~68000
Na 1071 517 2.07 724 737 141 0.191 726 1. 246 2~1500
Ca 33910 5905 5.74 10968 14043 8790 0.626 11989 1. 388 400~50000
Mg 2809 233 12.1 817 1149 928 0. 808 815 0.695 700~9000
Fe 3956 533 7.42 1051 1902 1367 0.719 1486 0.602 2~1700
Mn 245 34 7.21 81 114 78 0.687 91.2 0.851 0.3~100
Si 424 95 4.46 124 171 103 0.601 152 1. 931 200~62000
N 15210 3700 4.11 9590 9852 3596 0.365 9163 —0.159 12000~75000
P 1478 195 7.59 600 620 392 0.632 513 1. 058 120~10000
15800 5250 3.00 7420 8063 2985 0. 370 7685 2.177 600~2000
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Table 2 Nutrient element ratios in various plant

C. V. (%)
N/P 29.3 5.58 10.3 16.3 17.2 31.2 51.0 14.6 30. 4 9.90 63.9
K/Ca 0.539 0. 846 0.516 0. 466 1. 225 0.301 1. 327 0. 489 0.673 0.724 47.1
K/Mg 9. 66 36.3 4. 44 7.08 20.3 7.49 17.3 3.03 10.0 6.90 81.8
K/Na 6.79 11.7 11.6 25.0 10.1 4.50 7.60 10. 8 21.8 10. 3 53.8
Ca/Mg 17.9 42.9 8.59 15.2 16.6 24.8 13.0 6.19 14.9 9.53 62.1
Ca/Na 12.6 13.9 22.5 53.7 8.21 14.9 5.72 22.1 32.4 14.3 70.5
Mg/Na 0.702 0.323 2.62 3.54 0. 495 0.600 0. 440 3.57 2.17 1. 50 81.0
3
Table 3 The correlation between nutrient elements of plants
K Na Ca Mg Fe Mn Si N P S
K —0.026 0.826** 0.565 —0.032 0.267 0.588 0.559 0.312 —0. 259
Na —0.292 —0.053 —0.027 —0.178 —0. 368 0. 031 —0.085 —0.698%
Ca 0.757%* 0.335 0.657* 0.819** 0.623 0.420 —0.125
Mg 0. 311 0.761%* 0.320 0.792** 0.659* —0. 146
Fe 0.783** 0.498 —0.092 0.059 —0.405
Mn 0. 540 0. 381 0.274 —0.200
Si 0.259 0. 005 —0.136
0.552 —0.044
P 0.032

*p<<0.05;* * p<<0.01
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Table 4 Correlation equation of the nutrient elements Table 6 Rotated component matrix of
four principal components
(A) (B) Sig T
K-Ca 1. 804 -1532. 632 0. 826 0. 003 1 2 3 4
Ca-Si 0.010 36. 374 0. 819 0. 004 K 0. 360 0.873 —0.113 0.156
Mg-N 3.072 6321. 691 0.792 0. 006 Na 0.026 —0.208 —0.142 0.932
Fe-Mn 0. 045 28. 827 0.783 0. 007 Ca 0. 451 0. 818 0. 321 —0.103
Ca-Mg 0. 080 27. 807 0.757 0.011
) Mg 0. 847 0.323 0. 357 0. 044
Ca-Mn 0. 006 31. 879 0. 657 0. 039
Mg-Mn 0.064 40. 215 0.761 0.011 Fe —0.046 0.072 0.972 0.13
MgP 0.278 300. 145 0. 659 0.038 Mn 0.391 0.259 0. 844 —0.035
S-Na -0.033 1003. 683 -0. 698 0. 025 Si —0.071 0. 841 0. 450 —0.158
0. 813 0. 387 —0.079 0. 060
0. 866 —0.022 0. 057 —0.074
3.3 5
_ 0. 042 —0.185 —0.275 —0.903
( D) ’
. Al =4, 451, A2 = 1. 846, A3 =
7
1L 703, =1 151, 1; » Al
Table 7 Score of principal component factors
44, 513% , x 18. 458% . s
17. 030% , A, 11. 509% . i r BoH "
A —2.275 2,349 —1.674 0.507 —0.806 7
’ b
. —1.878  0.234  —0.203 —0.478 —0.882 8
91.510%., 6 i ]
1.111 1517 1,056  1.056  1.202 2
’ ( b 4.319 0.077  —0.953 —0.953 1.623 1
Mg.N.P.S ’ ( 2) —1.649  0.230 —0.212 —0.212 —0.649 6
K.Ca,Si ) ( 3) —0.669 —1.977 0.307  0.307 —0.940 10
Fe Mn , ( 4) —1.900 —1.543 —0.907 —0.907 —0.921 9
Na . , 1,901  —0.512 1.703  1.703  1.071 3
L R .
.F=0. 44513 X F1+0. 18458 1.042 0.827 1.828 —1.828  0.493 4
—0.002 —1.202 0.806  0.806 —0.189 5
XF2+0. 17030 X F3+0. 11509 X F4 ,
7 s \
. 1) 4
5
Table 5 Characteristic values of principal ’ °
. —1 ~ ~
component analysis 1000 pg * g Ca.N.S.K.Fe,
Mg.P 100 o g ! 1000 u
A %) (%) et He " 8 "e
. 71 1
1 4.451 44,513 14.513 g Na.Si.Mn.
2 1. 846 18.458 62.970 ’ ’
3 1.703 17.030 80. 001 S.Fe R 1.Na
4 1.151 11.509 91.510 . 19.1%.Mg ,
5 0. 455 4.554 96.063 80.8%
. 09 o
6 0.221 2.208 98. 271 K /M
7 0.124 1.239 99.510 ’ -K/Mg
8 0. 037 0. 369 99. 879 K/Ca ’ L,
9 0.012 0.121 100. 000 , K Ca.Ca Si.M
g
10 2.55E—16  2.558E—15 100. 000 N.Fe Mn (p<<0.01),Ca  Mg.Ca
Mn.Mg Mn.Mg P.S Na (p<<
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Characteristics of Nutrient Element Contents in Plants Grown

in Copper Mine Tailings

YANG Fei'? ,XIAO Tang-fu'"* ,ZHOU Lian-bi* , NING Zeng-ping',
JIA Yan-long'?,JIANG Tao'*

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,Chinese Academy
of Sciences,Guiyang 550002 ,China; 2. Beijing General Research Institute of Mining and Metallurgy,
Beijing 100044, China; 3. Graduate School of Chinese Academy of Sciences,Beijing 100039, China)

Abstract; The concentrations of ten nutriment elements in ten plant species grown in the Yangshanchong mine tailings of the
Dongguashan Copper Mine in Tongling, Anhui Province, were analyzed. The results showed that the contents of Ca,N,S,K,Fe,
Mg and P are higher than 1000 g + g ' in descending order; those of Na,Si and Mn vary between 100 and 1000 pg » g ' in de-
scending order. The coefficients of variation (C. V.) for these elements are less than 1. Na has the lowest C. V. at about
19. 1% ,but Mg has the highest C. V. at about 80. 8%. Different plants have changing element contents and element ratios. K/
Mg has the maximum ratio,but K/Ca has the minimum. Correlation analysis among elements indicated K and Ca,Ca and Si, Mg
and N,Fe and Mn are statistically significant in different plant species (p<C0.01); Ca and Mg,Ca and Mn, Mg and Mn, Mg and
P,S and Na are of positive correlation (p<C0. 05),but S and Na are of negative correlation. Four principal components were ob-
tained to indicate the element contents in plants using principal component analysis. Basis on the composite factor scores,Core-
opsis drummondii Artemisia lavandulaefolia, Crotalaria pallida rank the top three, which means they have higher element con-

tents than others,and their growing conditions are better than the others.
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