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Abstract: The contents of 14 mineral elements in sam ples taken from the rock— soil- forage grass
system (R- S— F) in karst mountainous area in south China were tested for analysis of their dis-
tribution, migration and accumulation. Results showed that the gradation of element contents in
the rock was parallel to that in the soil, which presented high content of Al, Fe, Ca, Mg, K and
low content of Pb, Cu, Mo, Cd. In the process of forming soil, Fe, Al, Mn and K were accumula
ted, while the other elements were eluviated and lost. The enrich order of all tested elements in
the soil layers were A> B> C. Ca, Mg and K were mainly accumulated in the leaves, while Fe, Al
and M n were mainly accumulated in the roots. The correlation of element contents between the
roots of grasses and every layer in the soil was biggest, followed by stems and leaves. The corre-
lation of element contents among rock, soil and forage grasses showed unconjugated. Mineral ele-
ments that had higher contents in the soil did not always show higher correlation with those in the
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grasses. The elements accumulated in the grasses such as Ca, Mg and K did not present signift+
cant correlation with those in the soil.

Key words: Karst mountainous areas; Rock; Soil; Forage grass; Distribution; Migration; Accu-
mulation; Mineral element

344 k', pilosa) ( Pasp alum thunbergii ) (Microste-
1/3 , 54 km’, glum vimineum )
= 10819, 2329 600~
750 m, ’
, , 19. 84 C, 1700 mm, 4- 10
) ) 82%, 85%
- (D). :
[46 ’ [12] 7
” ” pH 6 8~ 7 2‘) ” ”
, 100g/ kg
(73] , (Miscanthusf loridulus)
o 107 23 16, 23 23 05’
, 300~ 500 m, , 20°C,
, 6-9 1500mm,
- - 65% , 112mm,
) 72 06%
, (P1q) (P2) (G),
, [ 10]
| ( Senecio scandens )
(Arthraxon hispidus )
2
- 3 2003- 2008 3
) ) H1
11613 40 , 2506 15, H2 H3 H4 4 ,
210 m, , 18C,  (DD3) (YC1?)
1915 2 mm, 3-8 (YCI?) (YD3') 4
, 70% , N1 N2
1378 3mm'"” , (Dd)
, (YO -
, (DDs) L1 12 L3 ,
- (P) (P2) ()3

,pH 6.6~ 7.1,
[11]

(A lchomea trewioides ) (Eragrostis , 5



%7 H BETE 28U 26- DE- HFRGPTRAELZNY H TSGR E 69
2 2 o Al
2 2
[13-15]
, A BC , A 5~ :
30cm B 30~ 50cm C Xox1I,
’ ’ AT= ([SX—X_ 1) x 100%,
50cm ,la 4 R 1 s r
A B C AT ,X.s X- X
I Al
2
la 4 I A> 0 ;
AT< 0
2 2 2
3
2
3.1 B&FHTRAEN S e
1 ) Ca
, Mg , Ca H3
Ca Mg K Na Fe Al P Mn Zn Cu Mo B (23.910%) , 8 Ca
Cd Pb 30%,
, + SD( ) (H3 N1), Mg
SPSS .3
. 0.05 O 001
Ca> Mg> Al> Fe> K> Na> P> Mn, Cu>
.3 Zn> B> Pb> Cd> Mo 1 X
. 2
Irl> 03,0.3< 1 rl< 0.4 ,04< SPSS
Irl< 0.7 ,0.7<rl< 1 One Way ANOVA » Cd Zn
, Fe
, ( mass balan ce) 3
1
2
1 3 9
Ca Mg K Na Fe Al P Mn Zn Cu Mo B Cd Pb
H1 38.640« 0.800 0.029 0.018 0.030 0.090 0.001 0.002 7.000 17.430 0.940 12.000 2.290+ 6.650
H2 38.790+ 0.860 0.017 0.023 0.020 0.050 0.002 0.001 4.820 11.110 0.100 8.000 0.100 0.660
H3 23.916+ 11.656¢ 0.010 0.018 0.010 0.050 0.004 0.004 7.170  8.730 0.100 10.000 0.190 1.490
H4 38.746+ 1.100 0.025 0.018 0.020 0.050 0.003 0.001 4.190 12.780 0.100 14.000 0.100 2.380
N1 30.060+ 12.620- 0.013 0.018 0.080 0.160 0.001 0.001 90.090+ 8.840 0.650 9.000 1.760+ 2.150
N2 33.710+ 9.240 0.016 0.017 0.220+ 0.330 0.002 0.003 45.710+ 17.590 0.880 40.000+ 0.090  2.340
- L1 36.540+ 0.430 0.022 0.019 0.110+ 0.260 0.004 0.002 19.880 11.410 0.100 6.000 1.140« 1.650
L2 31.000« 0.310 0.024 0.013 0.080 0.140 0.004 0.002 14.520 14.410 0.100 10.000 1.340+ 5.080
L3 31.040« 0.570 0.014 0.017 0.100 0.180 0.001 0.004 26.730 10.670 0.100 8.000 1.240+ 0.820
:Ca Mg K Na Fe Al % , HBo/g
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Al> Fe> K> Mg> : Al> Fe> K> Mg> Ca>
Ca> Mn> Na> P, /n> Pb> B> Cu> Mo> Mn> P> Na, Zn> Pb> B> Cu> Cd> Mo
Cd; : 3
Al> Fe> Ca> Mg> K> Mn> P> Na, In> , ,Al Fe Ca Mg K
Pb> B> Cu> Cd> Mo; - , Pb Cu Mo Cd
2
A B C A B C A B C
Ca 0. 450 0.410 0. 500 2.360 0. 940 21.780 0.610 0. 480 0. 060
Mg 0.730 0. 690 0.750 2.450 1.210 11.710 0. 570 0. 600 0.250
K 1. 120 1.310 1.410 0. 650 0. 760 0. 960 0. 760 0. 830 0.610
Na 0.077 0. 084 0.083 0. 042 0. 088 0.017 0. 061 0.072 0. 022
Fe 6. 520 6. 620 7.000 6.710 7.770 8.490 6. 240 6.700 5.230
Al 11. 090 11. 890 12. 880 11. 620 13.780 15.790 12. 100 12. 500 13. 300
p 0. 052 0. 057 0. 128 0. 061 0.048 0. 056 0. 103 0.092 0. 074
Mn 0.270 0.237 0.212 0.123 0. 108 0. 084 0. 341 0.287 0. 124
Zn 103. 400 117.700 130. 600 192. 000 214. 500 235. 000 394. 000 388. 000 213. 000
Cu 42.820 44. 900 47.200 44. 000 42.000 52.500 43. 500 48. 000 27. 000
Mo 2. 460 2.220 2.290 1. 050 1. 660 2.380 2. 110 1.780 1. 840
B 56. 670 57.330 55.670 65. 260 70. 790 75. 200 47. 450 51.230 46.390
cd 2.360 1. 720 2.070 2.630 1.370 1. 880 9. 560 2. 140 6. 170
Pb 80. 820 80. 700 85. 500 89. 500 78.240 81.220 98. 950 98. 680 92.210
1 2 s ,Na Fe P Mn Zn
, 3, B Pb 7 A >

:Fe> P> Mn> K> Pb> B> C -
Zn> Mo> B> Na> Cu> Cd> Mg> Ca, Al s Mn> Fe> Pb> K> P> Mo> Zn> B> Cd> Cu=

13 ,Ca Mg Na Cu Mo Pb 6 Na> Mg> Ca,
A B C , K Fe 2 ,Ca P Mn Zn Pb 5
P Mn Zn B Cd A BC A> B> C,K Na
Mn Cu Mo B Pb 5 Fe Cu B 5 B>
A> B> C A> C ,
:Mn> K> Fe> Pb> P> Cu> Fe Al Mn K s
Zn> Cd> B> Mo> Na> Mg> Ca, s Ca Mg
3
A B C A B C A B C
Ca ~99.99  -99.99 - 99.99 ~99.85  -99.95 - 98.94 ~99.97  -99.98 - 100.00
Mg ~99.89  -99.90 - 99.90 ~99.53  -99.80 - 98.34 ~97.97  -97.93 - 99.19
K - 69.70  -66.95 - 67.16 - 8.63 - 9.92 - 0.70 - 4033 - 36.92 - 56.43
Na ~97.81  -97.77 - 97.97 ~95.08  -91.31 - 98.53 - 9401 - 93.16 - 98.04
Fe 76. 38 67.03 63. 04 - 5.68 -7.90 - 12.18 - 202 1. 84 - 25.29
Al - - - - - - - - -
P - 18.89 - 16.57 72.20 - 34.87 - 56.73 - 56.03 - 47.30 - 54.41 - 65.33
Mn - 33.43 - 45.41 - 54.86 27.54 - 6.04 - 35.27 103. 40 65.58 - 32.73
Zn - 90. 35 - 89.76 - 89.51 - 94.04 - 94.38 - 94.63 - 69. 64 - 71.06 - 85.07
Cu - 98.15 - 98.19 - 98.24 - 92.98 - 94.35 - 93.84 - 94. 38 - 94.00 - 96.83
Mo - 95.71 - 96. 39 - 96. 56 -97.12 - 96.17 - 95.20 - 66.87 - 72.94 - 73.71
B - 97.21 - 97.37 - 97.64 - 94.38 - 94. 86 - 95.24 - 90.69 - 90.27 - 91.72
Cd - 98.09 - 98.70 - 98.6 - 94.04 - 97.38 - 96. 86 - 87.89 - 97.38 - 92.89

Pb - 84.38 — 85.46 - 85.78 - 16.13 - 38.18 - 43.99 - 3834 - 40.48 - 47.73
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: Ca> K> Mg> Al> Fe> P> Mn> Na,
, 3 Zn> B> Cu> Pb> Cd> Mo,
, 4 4 ,

B B

,CaMg K Na P Mo B

, , Fe Al Mn s
Zn Cu Cd Pb )
' ' ' [ 18-20]
4
Ca 1.74 2.10 2.88 1. 11 0. 84 1.77 1.35 0.97 1.62
Mg 0. 08 0.09 0.37 0.38 0.21 0. 46 0.10 0.12 0. 40
K 4.71 2.345 5.53 3.14 3.42 7. 44 2.16 3.43 8.32
Na 0. 005 0. 005 0. 005 0. 005 0. 004 0. 007 0. 003 0. 003 0. 004
Fe 0.071 0.015 0.029 0. 081 0.013 0. 020 0. 130 0.014 0. 030
Al 0.183 0.032 0. 040 0. 037 0. 020 0.022 0.318 0.022 0. 065
p 0.317 0.263 0. 666 0. 389 0.301 0.557 0.411 0. 136 0.419
Mn 0.031 0. 005 0.022 0. 020 0. 004 0.015 0. 036 0. 008 0.029
Zn 27.32 11. 15 31.31 39. 80 23.81 35.26 50. 16 8.23 30. 26
Cu 6.21 3.88 6. 54 8.90 8.55 8.09 19. 60 8.55 16.72
Mo 0.10 0.11 0.17 0.12 0. 26 0.37 0.08 0.15 0.11
B 13.55 10. 29 18.76 18.4 10. 73 20. 25 4.58 5.27 24.99
Cd 6.33 1.87 4.28 5.16 0. 46 2.15 14.32 3.56 10. 22
Pb 12.35 5.33 8.50 9.53 3.28 3. 66 10. 46 0.85 1.18
3.4 B HFEZ AT E AKX AT ,Fe— Na Zn- Mn ,Na-
Al Cd- Fe Pb- Al Pb- Pb
L2l B , Cd- Cd ,
s Mn- Na , Ca— K Al- K Al-
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3 C ,Na— K
, A , Cd- Fe , Al- Na P-
, Fe— P( , Cu P- Mo Cd- Pb ,Al- Zn Mn-
s ) , Na— P Cu Cu- Na B- Cd
, Mg—- Ca Mn— Mn Zn- Al Zn- Pb A , Al- Fe
Cu- P B- Fe ,Ca— Cu K- Al AI- B ,Na- B Cu- P B-P ,
Mo- Mo Cd- B B Fe- Mg P- Pb Mn- B
,Mg— Fe Cd- Pb ,Mn- B B , Fe- Mg Cd- Na
, Mg— Ca Mg- Al Mn- Mn Al- ,Al- Cd Mn- Cu Zn- Mg Cd- P
Cd ,Mo- Cd ,Na- Cd Zn- Mn
C ,Mg— Ca Mg— Al K- K Mo- C ,Na- Fe ,Al- Fe
Fe Cd- Cd ,Mn- B Zn- K Al- Fe Mn- Fe Cd- Cu
Cd- Mo s

A , Mg—- Mo ) 3 .,
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