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Features of soil mineral elements in man-made forest
of Guizhou karst mountain area
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Abstract ; In order to illustrate the soil mineral element feature of community level, we discussed the content features of
mineral elements and the correlations and classified metallic element and non-metallic element with the typical man-
made forest in Guizhou karst mountain area as object. The results indicated that there were large differences in the soil
mineral element contents of the typical man-made forest in the area, meanwhile the elements had different ranges in the

different tree species. The change rules of Zn, Cr, Fe, Ti, Al, Mg, Ni, Co were relatively consistent, Ca and Sr’ s were
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relatively similar. The content of As, Se, Si were high in Eucalyptus robusta forest, Cupressus funebris forest and Eriobot-

rya japonica forest, while the contents of S, Na, Cl were just the opposite. The change rule of different mineral elements

was not in conformity with different forest types, which indicated that the extraction and accumulation ability of plant root

system were different. There was a degree of relativity among mineral elements, the correlativity of different mineral ele-

ments differed and represented enhancement inhibitory effect, and especially Fe and Ca had close relationship with other

elements. The interaction effect and measure equilibrium relationship of mineral elements were the key to analyze the fea-

tures of element compositions and a scientific problem deserved to be further studied. The research results are in favor of

mastering nutrient element accumulation features and regulation, and have an important theoretic and practical signifi-

cance to soil nutrient management of typical plantation in the area.

Key words: man-made forest, soil, mineral element, correlation, Guizhou karst mountain area
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Table 1  Basic characteristics of man-made forests
N o %73 WoE R AR -y F3s
P TR
ﬁiff:‘; pe P{¥'%Jn Altitude Slope Density Age Mean height ~ Coverage
ity e ost (m) (°)  (plant - hm?)  (year) (m) (%)
e K Eucalyptus robusta 105°37'12" E, 1157 26 450 26 14 95
25°42'15" N
AR Cupressus funebris 105°37'13" E, 1159 28 600 26 12 95
25°42'16" N
MEAEAK Eriobotrya japonica 105°37'58" E, 840 18 800 16 6 80
25°41'32" N
TEHEM Toona sinensis 105°36'40" E, 661 10 400 28 16 85
25°41'46" N
WM Juglans regia 105°3834" E, 721 15 350 26 18 85
25°39'30"” N
ISR Koelreuteria paniculata 105°38'18" E, 839 10 300 16 16 80
25°39'22" N

+HEH(B) B (As) i (Se) 4% HR ( IX I R
o i A LY ) (DZ/T0167-2006) 347 I %€ | it
(Si) %5 (Ca) 8 (Mg) B (Na) 45 (Al) ., £k
(Fe) .4 (Cu) . % (Zn) 45 (Pb) [ (Cr) | H
(Cd) EE(Ti) B (Ni) & (Co) FB(Sr) BH(Mo) .
F(CL) B (S) MKl 2 H b X 3 b 3K Ak 2% 9] A AR
{(1:250000) ) ( DZ/T0258-2014) 4TI 5E .

1.3 #iE 12

R I8 BHE R F Microsoft Excel 2010 %4 347
AL B G E S5 P H Origin 8.6 K 4 1E &1, F
SPSS21.0 B AF AT Gt 43 #r s R B A 2 Oy 25 53
HT (One-way ANOVA ) K56 + 30 i o K48 b 76 A
[F] N AR Z (8] Y 22 5% 5 32 ] Pearson AH G R 80k
K46 3w T R 2Z M A A e, 3 K -1
WEN P=0.05, B K F¥3E S P=0.01,
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MEAEL AR 1 18 f5% 757 5 4 4 148.69 ~209.53 mg -+ kg,
DA A PR IR IR A% R AR 8 i R A T R DL
RO 43 55 &5 (109.40 mg - kg') ML AR 135
Ak (45.67 mg - kg') 3 8 10 & AR IREE , A A]
N AR 27 2 [a] 1) 25 5 0 3 MR B/ s S vk
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Note: ER. Eucalyptus robusta; CF. Cupressus funebris; EJ. Eriobotrya japonica; TS. Toona sinensis; JR. Juglans regia;

KP. Koelreuteria paniculata. Different lowercase letters on the columns indicate significant differences between

different land use patterns( P<0.05). The same below.
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Fig. 1 Contents of heavy metal elements in soil of man-made forests
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Fig. 2 Contents of non-heavy metal elements in soil of man-made forests
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Fig. 3 Contents of non-metallic elements in soil of man-made forests
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Table 2 Correlation of soil mineral elements of man-made forests

k) F M Ti Ce M Al M Ni C Sr C
Index e n i a g 0 i 0 T u
Fe 1
Mn 0.093 1
Ti 0.841 = -0.069 1
Ca —0.852 =%  -0.428 -0.463 1
Mg 0.059 -0.125 0.423 0.227 1
Al 0.859 3 -0.205 0.582 %  —0.777 == 0.005 1
Mo -0.400 —-.667 * -0.402 0.470 -0.567 -0.187 1
Ni 0.504 0.330 0.038 -0.802 =% -.0164 0.683 = -0.432 1
Co 0.485 0.292 0.203 —0.644 = 0.080 0.566 —0.530  0.848 = 1
Sr —0.953 =% =0.193 —0.821 % (.833 = -0.267 -0.829 *% 0.620* -0.580* —0.592 = 1
Cu -0.521 -0.151 -0.782 == 0.235 —-0.832 =%  -0.285 0.769 = -0.038 -0.284 0.680 = 1
Zn 0.552 -0.503  0.713 == -0.131 0.010 0.414 0.302 -0.336 -0.342 -0.365 -0.227
Cd -0.364  0.800 =3 -0.435 0.028 -0.387 -0.609 %  -0.192 -0.066 -0.113 0.322 0.271
Cr 0.716 #: 0.132 0.650 =  —0.603 = 0.285 0.606 * -0.517 0.494 0.771 #%  —0.748 ** —0.605 *
Pb 0.802 =3 -0.359 0.661 * -0.576 -0.191  0.829 == 0.136 0.314 0.305 -0.673 = -0.156
Na -0.486 0.041 -0.144 0.558 0.815 sk -0.484 -0.420 -0.296 -0.104 0.253 -0.450
As 0.436 -0.593 0.548 -0.062 -0.139 0.388 0.479 -0.347 -0.419 -0.235 -0.032
Se -0.081 -0.701 = -0.252 0.102 -0.327 0.346 0.657 = 0.136 -0.035 0.154 0.511
B -0.423 -0.466 -0.113 0.654 = 0.096 -0.470 0.503 -0.701 = -0.547 0.562 0.168
S 0.194 0.653 = 0.402 -0.127 0.123 -0.327 -0.470 -0.308 -0.166 -0.195 -0.434
Si -0.266 0.401 -0.725 %% -0.240 -0.784 #x -0.097 0.207 0.464 0.164 0.315 0.768 3
Cl -0.161 -0.084 0.346 0.523 0.424 -0.490 -0.025 -0.774 ==  -0.391 0.157 -0.422
;EE; Zn Cd Cr Pb Na As Se B S Si Cl
Zn 1
Cd -0.524 1
Cr 0.138 -0.357 1
Pb 0.706 * -0.517 0.486 1
Na -0.440 -0.002 -0.112  -0.703 = 1
As 0.962 # =  —-0.498 -0.023 0.710*% =  -0.523 1
Se 0.141 -0.467 -0.241 0.417 -0.367 0.337 1
B 0.274 -0.255 -0.217 -0.281 0.216 0.228 -0.111 1
S 0.141 0.554 0.120 -0.170 0.077 -0.018 -0.838 * = 0.021 1
Si -0.568 0.529 -0.305 -0.224 -0.414 -0.428 0.194 -0.310 -0.251 1
Cl 0.302 0.079 0.040 -0.129 0.367 0.201 -0.416 0.463 0.556 -0.699 = 1

. # RIARTE P<0.05 KF L BEE, ¢ FRTE P<0.01 AP LB A5G,

Notes: * indicates significant difference (P<0.05), ** indicates extremely significant difference (P<0.01).
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