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The Responses of Soil Chemical Properties in Different

Forest Types to Altitude at Dinghushan
LIU Ju-Xiu CHU GuoWei"* YU Qing-Fa ZHANG De-Qiang ZHOU Guo-Yi
( South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: By sampling scils in different forest types, this paper studies the responses of soil chemi-
cal properties to altitude at Dinghushan. The results are: (1} The higher of altitude, the less of soil acid-
ity in soil C horizon at Dinghushan; (2) There are more NH;-N, total K, available K, exchangeable
K, exchangeable Na, exchangeable Mg and the content of exchangeable cations in lateritic red soil at
low altitude than those in yellow soil at high altitude; (3) With increasing altitude, the contents of Si(»
and Mn decrease, and the concentrations of this two minerals in lateritic red soil are higher than these in
yellow soil . While it is eontrary that the more contents of Fe, Ca and P are in yellow soil at higher alti-
tude than those in lateritic red soil; {4) The pine forest has the highest content of Pb, and the Pb con-
tent is higher in soil at low altitude than that in high altitude. Other microelements are no evident correl-
ativity with altitude.
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S RE R AT KRR ARICES, ARESM 86km. AR NARLE 1127
30'39"~112°33°41", db&k 23°09'217~23°11°30", BER1 155hm?, RREFELHE T
ARRI K,

E LR RSB B R A, KRR, ARAREHA4655M)/ (-
a), AEEHH RAE 1 4330, EPHSIE20.9C, B4 A 1 AR 12.0C, B
A7 Hk28.1C. EXFIRAEM, FEAEIXL00mm, HAoMARYS, AHBHTES
% Hi4-9 FREESHRTESSERTRLN 0% U L, ZRFHEELEHA 115mm, F
IR N 81% , SHEEZFORANTRERE NER.

B R AR ERALMEED S, BT A, RaMAXPES. AR
0, 2R, RS, WEEAERLRM T Rk, B, M
P AR B UL v R E etk RNALMAERTEE, PAFRRGLE, Bl
BERS 548, ANTHRERATIRFEENHRIR,

T EAROEMEEFE AR, FLHESATEER 700m LUT, REREESA 50~
80cm, AHE M R 2~ 13cm, AERZES 10em, RLEBNREETEAN 1.9% ~
3.3%, +HESEYE, pH 4 4.5, DHIME A R RAE F SHBRR M fARED .
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WEkEE . RIETE R [ A& ARE + I Re fE #P I, S MBI AR pH ERRT
4.0, TREAKAEN RIS BIER 800m ALy 34 I bk £ 3 A EREEE HoH Bk
RS . AFIMEE AR F A SRR L B B, 3 pHEMEAK, BREMN
0.22 4 pH Bif, ZHR -3 CIZ M, MBEEHRMERN L7, TRIRERR.

3.2 SR SRR b AR L B S ' T

L AR FARER R -2 B UR S B AR, ¥R 150m MREMA A RLBA
R e EE, KF8.149%, Wik1000mAH KA C B HRAVURE BN
05%%0igﬁMEEﬁﬁ\m%\igﬁﬁﬁﬁﬂﬂﬁﬁ%%%mﬁ%D%mM$ﬁ
R L H B S RS R E A A B LR T RS

YR, tRA NSRS HEANESRETFMAXEERED, AL HHEN
SEMEAYES R —H, HEBREER LA SN EARTREES, Rl
ﬁ?*MﬂNﬁﬁﬁ%,%ﬁﬂiﬁwﬁ,M#N%Eﬁﬂm%ﬁﬁWWM%%,ﬁ&
HWATIA, (TR 600m B % SR Ak 11 NH,-N S E 8 1%. MsLATE%R
(B 20 HE NH,-N & 5t T @ iR 0 10 NH,- N & BARX 8

UL A B A MR A SR A 25, A TR 2 L TR A R R A 45 £ S L=
2l BB N AR A, T 42 56 7 220m 1YY R TE A R I A 2 L T R o B o T
ﬁﬁﬁﬁiﬁAEﬁﬂﬂ%ﬁ%ﬁ%%ﬁ%%ﬁjm%%mm%ﬁtﬁm@mﬂﬁﬁﬁ
%iﬁﬁ&ﬁﬁmm@mﬁAE@%E%Jmammﬂ&gg%mﬁBE%E%%%:
2. 847mmol/kg, T A BEERHAREA & B RS R RRAT RN S &,

Bl A P A RILEE, iR ARDERATREE, K 4.295me/ke, W
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Table 1 The analysis of soil acidity and soil ordinary nutrient contents under different forest types in different aliitude at Dinghushan

- BTI-

2 ZHE TR
+EF NH,;-N 2N A¥ P B K 2K0 THEH#EK THENa It SIE=N
B pH HHFE% Ca (mrmol Mg (mmol HE
B (cm) {mg/kg) (%) (%1078 (%1079 (%)  (mmol/kg) (mmol/kg) BxET
1.2Ca2* Zeg) 172M%* 7kg) (mrmol /kg)
aR A 2-4 3.650 6.234 8.998 2.438 4,295 46.712 1.362 2.014 3.501 11.339 2.178 19.032 144.426
R
ey ) B 4~45 4.180 0.922 15.433 0.429 1.199 28.064 1.847 2.847 5.448 3.867 1.385 13.548 62.384
60m
C 4535 4.310 0.720 12.585 0.478 1.078 26.950 2.898 1.872 3.031 4.160 1.921 10.983  81.333
A 05 3.960 8.149 12.869 4.614 1.96% 121.63 2.613 2.280 1.017 9.536 2.685 15.517 195.762
WER AB 5~19 4.110 3.626 15.988 2.172 2.073 61.964 2.794 2.028 0.727 1.894 1.165 5.814 126.897
A (150m) B 19~30 4.130 5.009 20.926 1.381 1.330 49.890 3.006 1.924 1.030 1.877 0.816 5.647 132.830
C 30~40 4.150 1.507 25.681 1.051 2.805 53.955 3.453 1.832 0.698 1.667 0.820 5.018  104.252
. A I-5 3.680 5.722 12.189 2.244 2.682 69.089 2.428 1.717 1.662 4.479 1.757 9.615 156.323
-~ AB 5—16 3.940 4.313 13.934 1.660 1.471 28.182 1.372 1.065 2.008 2.814 0.840 6.728 186.002
( ) B 16~32 3.960 1.009 12.727 0.533 1.090 21.787 1.533 0.871 0.831 1.466 0.555 3.723 124.503
200m
C 54—~ 4.210 0.713 16.707 0.361 1.092 15.562 1.497 3.599 0.846 2.231 0.503 7.179  118.649
T2 A 0~10 3.870 5.062 7.351 2.883 3.803 124.96 3.116 2.212 1.158 5.129 2.244 10.743  163.970
i AB 10~37 4.060 2.828 17.186 1.548 1.699 66.713 3.448 1.582 1.087 2.063 0.989 5.721 114.943
L B 3775 4.040 1.562 16.284 0.998 1.576 26.685 3.728 1.782 0.717 1.623 0.804 4,926 91.653
220
(220m) C 75-8 4.110 1.021 31.679 0.822 1.575 43.462 3.899 3.619 1.079 1.629 0.777 7.103 20.910
HIE:x - A 09 3.890 7.848 9,550 3.013 1.959 45.269 1.632 1.078 1.012 1.991 1.223 5.304  165.003
EZ 37 8 B 9~17 4.030 3.526 6.056 1.383 1.208 21.510 1.565 0.508 0.731 1.110 0.737 3.086 01.294
(600m) C 17~100 4.400 1.298 4,235 0.624 1.079 9.196 1.751 1.528 1.831 1.190 0.405 4.9535 77.636
A 2~18 3.810 6.900° 7.106 3.061 3.515 55.323 0.249 1.7 0.707 4.847 1.627 8.972 127.474
BARENL B 18~34 4.140 1.543 15.564 0.705 1.679 28.669 0.293 1.401 1.212 1.493 0.795 4,901 67.606
1 000
( ) 3460 4.570 0.638 15.624 0.499 3.584 31.060 0.171 0.892 G.724 1.506 g.711 3.83 19.325
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Table 2 The concentrations of some elements in soils under different forest
types in different altitudes at Dinghushan

A Forest j;f'l: ;tf fpﬁ Siy TiO, ALO, Fey Oy Ca0 MgO MnO P,0;5
types (%) (%) (%) (%) (%) (%) (%) (%)
layers  (em)
SRR P 0—~5  44.963 0.416 21304 9.103  0.223  1.191  0.021  0.147
_ AR 10~15 44.082 0.495 20.132 10.07L  0.174  1.220 0.019  06.076
f;’::‘”(’;“;) B 20~30 44.446 0,289 22.466 9.180  0.189  1.220  0.018  0.070
C  S50—60 43.809 0.247 21.020 8.870 0.189 1.146 0.018  0.077
. A 0-5 39.877 0.528 24.058 12,031 0.310 1.468 0.026  0.209
mﬁ_ﬁm ravine n 10~20 40.038 0.552 22286 12.738 0.285  1.449  0.030  0.110
rinforest L0 o0 a0 400492 0.399 22.541  12.233  0.315  1.469  0.026  0.089
(150m) C  60~70 39.540 0.378 22.590 11.648 0.372  1.473  0.021  0.067
S A 0~5 46.230 0.52 20703 8.503  0.205 1.152 0.024  0.193
Vined forey B 10720 43,717 0.725 22.372  9.703  0.226 1.161 0.028  0.114
B 30~40 44.036 0.682 21.667 10.311 0206 1.195 0.030  0.110
(200m) C  70~80 42.937 0.604 17.453 10.313 0.246  1.181  0.028  0.123
HEREEE A 0~10 40.940 0.628 22,664 11.611 0.295  1.132  0.022  0.180
WA monsoon AR 20~30  39.805  0.64  17.278  11.41] — 0.436  0.019 0.090
evergreen
bt loed B 4050 38233 0719 23599 11911 0299 1147 0.018  0.080
forest (220m) C 70~80 30.220 0.608 16.882 10.384 0.244  1.004 0.016  0.064
(HE k=7 A 0~10 33.317 0.559 22.167 17.545 0.273  1.084  0.015 0.183
mountain AB  20~30 28.565 0.246 21.602 22.134 0.373  0.935  0.017 0.117
evergreen
boblaved B 4050 29.853 0274 22,197 17.450  0.279  0.951 0.011  0.108
forest (600m) ¢ 60~80 29.588 0.623 23.771 17.377 0.310 0.986  0.012  0.107
A O0~10 28.247 0.466 20.592 25.987 0.327 0.797 0.011  0.135
MARAShb b o o5 28768 0.611  17.247 27.473  0.319  0.781  0.011  0.186
g{g‘:;d B 30~40 28.702 0.437 18.847 23.274 0.279  0.895  0.010  0.121

C 40~50 28.702 0.437 18.847 23.274 0.279 0.895 ¢.010 0.121
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Table 3 The concentrations of soil microelements under different
forest types in different altitudes at Dinghushan

TE  LERE

R . . Cu Fe Zn Pb Cr Ca Ni
Soil Soil depth
Forest types {mg/kg) {(mg/kg) {(mgke) (mgke) (mesdkg) (mghkg) (mgke)
layers (em)
; A 03 0.788  186.339 63.787 20.801 57.562 8.671  11.268
LR Pi
I%Egté*ﬁ VS AR 10~15  0.873  227.010 S55.738  31.005 79.404  10.176  12.140
massoniana forest
60 B 20~30  0.484 241.641 39.420 35,552 88,338  13.953  16.094
" C 5060 1.066  290.724 65.434  42.958 102.965 13.741 17.206
A 0~5 8.786  421.955 72.928  25.933 106.364 23.993 22.136
HI4E T Ravine rain AR 10~20  10.879 445.685 62.479  25.335 119.009 27.101 23.242
forest (150m) B 30~40  13.233  462.584 50.894  25.819 120.686 26.670 24.978
' 60~70  18.567 448.147 60.672 21.570 128,761 24.154 22,797
R A A 0~35 1.241  224.840 53.736  15.489  63.634  10.933  10.502
Coniferous and AB 10~20  2.609 359.893 76.742 14.593 103.224 12.456 16.521
broad-leaved mixed B 30~40  0.850  246.510 47.244  14.189  76.582  9.011  12.538
forest (200m) C 7080 1.457  303.901 61.965  9.955  ©2.213  13.331 15.486
MERAHRET A 0-10 1.809 334.661 89.772 14.428  08.984 - 15.177 15.580
# Monsoon
evergreen B 20~30 1.531 398.033 69.415  7.627 117.495 14.883 17.742
broad-leaved forest
C 40~50  2.522  436.357 86.064  £.822  124.708 17.242  20.127
(220m)
ALy b % ) o A 0~10 3,080 376.087 54.584 18.483  65.706 12.331  6.010
Mountain evergreen AB 20~30 13.214  660.400 64.259 4.622 47.618  11.241 6.738
broad-leaved forest B 40~50  10.350 674.549 59.965  3.467 44.015 12.026 5.745
{600m) C 60-—80 — 462.996  73.311  12.027  76.255 10.446  6.290
A 0~10 5.997  533.590 78.114  8.462  26.877 7.103  1.815
AL, Shrub AB 15--25 6.956  633.320 71.236 £.326  44.262 12.583  3.740
grass-land (800m) B 30—40 — 459.285 62,293 18,110 79.768  17.495  9.044
C 4050 — 443.015 78.967 16.574  78.839 16.245 10.171
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