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The Element Concentrations and Weathering Feature

of Zonal Soil in South Subtropic Zonal Forest
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Abstract: Element concentrations and their distribution in soil profile of monscon evergreen
broad-leaved forest in Dinghushan were studied. It indicated that; (1) Compared with other climatic
soil types in China, the soil in Dinghushan showed a higher content of element K and lower of Zn,
Mn, P, Caand Mg. (2} In the soil profile, the element transfer had such a tendency that Ca and
Zn accumulating, while Al, Sc and Cu leaching, together with a leaching from the soil surface to
the lower layers for the element Fe and an accumulation of P and Si at the surface layer, leaching in
the lower layers as well. While the other elements changed little with the soil profile. (3} The mean
indexesof CIA (= [ALOs/ (ALO; + CaO + NayO + K,0)] % 100), K:O/MNa (), Ka(Q/Ca0,
AbOs/NayO, Fe05/810,, SI0,/ALO;,  (CaO + NayO + Ky0) /ALbO; and Si0,/ (ALO; +
Fe; () were 83, 39.8, 31_.5, 207.4, 0.2, 3.3, 0.2, 2.2, respectively, which suggested
that the soil weathering was in the late metaphase.

Keyword: Dinghushan; Soil; Element content; Weathering feature
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TR - K ESRENBEART LS. DEPERTRNTERBRT L
BHRABWES, FEDERAER RS YA, Fet, MYEdESRE
BROERHAEFEE RO BATR SR, DENEATR SR IORT LR
AN, SBFEER T MR, HRFA LR RSB EHNACRE, REFRL
YRR RRY, A TRIASREFE ., RRNER IR ST RIX
. RWNLTT TGS T R R AR, BIREEAES AR LN
EERMRRANAEE, X7 EAR RN E YRR IR RAERE L

1 BHAHIE 500 &

MRSAESMIARET KA, ST REXKKEILRE, RS 112°30°09"~112°33
217, b4 23°09°21"~23°11°30", EF KR 21C, FEWE1929mm, TEFEHE,
4~9 AHFE, 11 ANH-F 1A HESE, BRETRTERSED, 2R4HREEIL
FIEEs, AMEEARALDTE. HTEARAOHE, pHETE.5~5.0 26, BHEE
£B, RAOBEIETAERIREL RO B 8 S R A 0 T R AR

PR IR A TR LR R R AR . RREALE LT, )RR
B, BHERAE, BREZATEEE, BRI REBEU BRI B, BE
FERF] 190cm,

BT B T R AT IRS , AAREAR LY E RN EBUN R +
RATFERRTEE, 5200 B, RERETELEM P 650CHE 3h, FIETES R, Si. Ca HW
B, HARCETE Teflon BB REESEAS, HICP-AESHERITE (K1), ICP-MS
MEBAE (RE<I0%) (F2). BLGSS4 M GSS-5 Mbnue, B 76 # LT SRE
B=HIT,

1 RELUETAEEEEHAIRTENSR (9/ko)

Table 1 Major elements concentration in different soil layers in Dinghushan

+IWFEE (cm) Al Ca Fe K Mg Mn Na P Ti Si
0~5 79.525 2.101 54.808 27.225 4.202 0.070 0.658 0.307 6.354  285.528
5~10 83.653 1.203 56.462 28.028 4.360 0.065 0.656 0.288 6.563  288.384
10~15 87.146 1.008 56.623 28.708 4.260 0.144¢ 0.630 0.269 6.335  289.468
15~20 87.046 0.976 54.522 27.33¢ 4.211 0.081 0.624 0.250 6.295  291.404
20~25 88.930 0.885 56.844 27.797 4.296 0.069 0.609 0.240 6.461  292.549
2530 91.587 0.836 58.456 28.383 4.315 0.182 0.624 0.195 6.635  291.095
30~35 94.561 0.697 64.108 29.820 4.556 0.070 0.653 0.219 6.954  280.073
35~40 97.250 0.857 63.539 29.050 4.562 0.077 0.627 0.217 6.932  275.913
4050 100.612 0.889 65.442 28.438 4.670 0.081 0.862 0.231. 7.059  274.861
50~60 101.846 0.829 67.732 29.086 4.786 0.114 0.672 0.202 7.002  271.832
60~70 101.021 0.813 67.905 30.135 4.685 0.098 0.646 0.222 6.929  271.846
70~80 100.944 0.504 65.161 27.661 3.099 0.094 0.643 0.219 6.741  270.205

80—100 102.997 0.543 66.363 27.939 3.770 0.103 0.632 0.230 6.523 270.238
100120 101.182 0.913 66.998 30.746 4.670 0.131 0.642 0.238 6.741 270.799
120~ 140 103.813 0.892 72.678 33,521 4.857 0.107 0.662 0.253 6.847 268.967
140~ 160 109.116 0.730 71.475 28.608 3.155 0.085 (€.691 0,250 7.125 267.635
160~ 180 101.611 0.577 66.578 31.399 4.409 0.108 0.631 0.246 6.652 272.416
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TMEE (cm) Al Ca Fe K Mg Mn Na P Ti Si
180~190 104.442 0.582 62.738 28.317 1.771 0.066 (.628 0.236 6.508  274.941
7B 96.516 0.880 63.246 29.011 4.146 0.097 0.655 0,240 6.703  278.231
M #®E 115.419 4.931  4.931 1.743 1,779 1.540 1.781 1.004 17.146  158.229
ban: o JEE 136.534 1.001 124.641 1.577 1.245 1.177 0.668 0.872 15.827  318.413
mFsE RS 93.933 2,287 30.004 21.500 4.922  0.220 2.077 0.393 3.777  270.312
ame BE 109.862 0.715 47.259 18.096 4.804 0.147 4.822 0.305 5.096  282.606
R4 71.300 13.700 38.000 13.600 6.300 0.850 6.300 0.800 4.600  330.000
» 5| AR ET, &2 M,
%2 BHLUBEARAFESEHFIRGRTRSE (10%/9)
Table 2 Trace elements concentration in different soil layers in Dinghushan
FHEREF (em}) Cu Zn Ni Nd Pb Th Z Nb la Y S Ba Cr Rb
0~5 17.6 29.8 10.8 26.2 18, 4 20.4 262.3 16.6 31.9 28.7 22.4 435.1 91.8 133.3
5~10 10.5 24.4 11.4 25.2 14.8 21.1 246.8 17.0 31.3 29.1 22.7 444.3 94.0 133.9
10~15 10.6 19.3 11.9 26.9 13.7 21.8 280.1 17.2 32.9 29.5 22.2 475.7 95.0 136.3
15--20 11.2 23.1 11.5 26.3 13.2 21.6 250.3 17.1 32.3 29.2 22.5 454.2 94.3 136.5
20~25 10.4 17.2 10.9 23.2 11.7 20.3 271.0 16.8 30.0 29.0 22.0 439.1 93.1 137.6
25~-30 11.5 30.5 12.4 24.8 13.1 22.5 262.5 18.6 30,8 28.2 24.2 479.9 102.0 148.5
30~35 12.2 42.5 14.7 23.8 11.2 22.8 245.8 18.0 29.0 28.4 24.3 487.2 105.9 152.6
3540 13.1 32.2 13.1 23.8 12.1 22.9 268.4 19.0 29.4 28.3 25.0 494.3 107.6 157.4
40~-50 16.4 28.3 14.1 18.9 12.8 21.0 205.0 16.8 23.4 24.8 24.3 458.0 100.8 147.8
5060 17.8 26.9 16.3 24.1 12.7 23.9 247.9 19.2 30.4 29.6 25.4 498.0 111.6 158.5
60~70 15.6 27.8 14.8 22.6 13.3 23.7 204.7 18.7 28.5 26.6 25.9 497.1 109.6 158.6
7080 16.0 28.0 14.3 18.8 12.6 20.6 242.5 18.2 23.2 22.3 23.1 474.6 110.3 142.9
80—~100 18.9 27.4 15.8 23.2 14.5 24.1 252.4 19.9 27.9 26.5 26.7 534.0 115.1 159.0
100~120 19.2 29.2 15.4 23.5 13.6 23.9 227.6 18.3 29.1 27.4 24.8 516.2 106.2 153.8
120~ 140 18.6 23.7 18.9 23.4 12.6 23.8 235.0 17.3 29.2 27.6 22.4 541.7 108.3 151.0
140~ 160 22.8 22,0 18.0 12.5 10.0 16.4 310.8 21.5 16.0 18.9 16.2 398.7 127.4 128.3
160180 19,3 17.2 15.2 19.7 11.3 22.6 268.6 17.2 25.1 29.8 22.0 502.8 102.6 140.4
180190 21.6 16.2 14.6 21.1 11.8 24.2 260.7 18.0 26.0 27.3 22.2 524.5 108.8 144.5
¥ B 15.7 25.9 14.1 22.7 13.0 22.1 252.4 18.1 28.1 27.3 23.2 480.9 104.7 145.6
s RE 0 98 128 144 2 — 133 — 274 57 25 35 52 198 — —
AR ] BE 102 118 147 — 10.2 — 279 47 32 42 26 263 — @ —
MmO RE 19 62 02 — 493 — 2290 20 3» 20 48 44 — —
wo KRB 29 79 47 — 5.1 — 258 27 56 28 46 458 2 —  —
g e 20 S0 4 — 10 — 3O - — — 300 50 — @ —
2 ERE5Mr

2.1 FETFEHARFHTF
#1, #2ELMBE VG EREAHRLERFRBERTESEHTER. NTEE
BEERELE, #AEHTEERRTRE, ANERRERTRTESH, WG
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mEEAZFRANTELR, BEERATERTEE.

S MR A LIRS R, P ARERZA S EWFRORERINAL
B R, A+HEAL Si, Ca BT E Ba R L iR B SR, Fe
Ti. KERHWaOHE, M Na. Mg, Mn, P, Zn, Sr. Pb, Cu ¥ 5 BEMRTAE,; LR
WG HKE Fe, SiFEE, MERMNTEMK, &+ K. Mg, Ba B HHRFEOHR
B, mEMTCEEME; B AL K, Ti FBHRER LIRS, WEATEHBERTHALHE,

TESENEREH RS ERAMIATNES . TERMKRF L REREERR 0T
EARFRZS RS, REEICAHROEER Fe, SRS, MERN-ER, #HAE
TIEFRE Fe, SUHMBEAIMMN HHIRF, KAEHBRES TR LB, REBETREHEAR
HEFHNZER; ALHEAL Si. CCARBAR B AR L TESBESAEKEL, IR
BT ARGl T W IR G T R R S R X ATV B AR E
b, FE, e E R IR 2 R R RS A LIRS PR AL R L
RETLEEEZRWEERA,

A A BT EMHERIBE R . Si>AI>Fe>K>Ti>Mg>Ca>Na>Ba>Zr>P>Rb>Cr
S>V>Mn>Ce>La>Y>Zn>Nd>Th>Sr>Ga>Nb>Cu>Ni>Ph>, 587 AMEME
B-l6l | ST R G b T B LR A RS LD T R S B R R A,
A+ 0 K, Mg, Ba (B LLEEER], Ca. Na, SrhERE, SE5FEERERTES
BERELAE—H.

AR, AL TREESRRLEEES K SEEEM Zn, Ma, PEEER
B A, SHEREHERN EEC E, BFRR Ca, Mg SBEAK S, XEERHDS
FRD TT 8 FURF I LB M .

2.2 HRLSOTERNTR

TR R R CEES AT B NEE. SELX AR SH R BR
i BICE B ERIEEEIT R, B AL R R g, 18 S0P By 5 B8 i i B 48/
SCHEBEERAESPREETEMKRERM (REEE), MR TRX—3BHLEIH
WEEWELHE, FTHRXAEW, BiZAMANE—RETEn T SHEhE
kTR ENILE BT T R, TERNTLER:

A (%) =100x [ (X,/I)/(X,/1,)—1] (1)

RF X5, LIRFERGPFTEX MBRESBIENEE; X,. [, F EARTEERRK
BEHHER. B8R, Y A<08, RBOUE X M TRESHIUEIL; &4>0, R
BIGE X HXMEE, AU T, vRESEAR, UBTELEEANK, TRE&ETT
T ETAFE MG

HEERERH (B D, SFUBETAFESANRIESEITETRSROTAR
PLCERAFMRIL AR M EL, A kBETE C B8 LEREEEN >0, AR
RAKES; AlERIMHE<0, ARBEEO, £ FEEE0, R AIELEIHEHT
£ LR In; Fe TEELTRER<0, MFeHETE>0, ERANERETH, ETEE
£, SIMPAERBEE, H£TETH, K. Mg Na EEHEER 0, HATLETIBAR
HE. HETE (H2) iHtaE (B3 SIEEHEEMNEBEAFITERIR, Zn,
Pb EHEHE, Cu. ScAFH, HETEESRIEE 0 3.
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Fig.1 Major element concentration change rate in different soil layers in Dinghushan
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HTF Ca. Sr. Na, Mg ZEIBTE, TENHEERFHEK, M0 8REIMNE,
HEBBEHMIEE, B, CGERKIHEENEERHZTEEYEEZNEE,
EYEEGES AMPHEREESE, NAFNASBAERZESATEBE LR, MEREHRE
Mg, BB STRNTBEATAEER. R Al S35 R R 6
M (AL TREELR) WAEHRMFE, XRSEFERIERL, B, 2RI
BV T RE R T T BB AT, 0 Sr. Na. Mg, K%, AERBEMNEX
WA 1.90m, HEARIEE, RERATERENER, M X R ERERET
REXHMBERPERTH—,

LI EWET, TR/ TESRA, TRNIBHATSEE, MHHATTENEEE
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e RAREEEREEFNT YRS, TEAMETESENAHGHEREED,
M BRAE TR P, B ORISR SNBSS R AR £ Ca. Na BB, S
K BrBmsiiE Si B, (bR, B BABTSBITEERTHME, M Al
Ti ¥ EMMBREMES, BRETESEIAXSHEMEENIER (CIA) R—5E4k
Wiz i, W K;O0NaO, K,0/Ca0. AL,/ NayO, Fe,05/8i10,. B8 . REE LR
(Ca0+ NayO+ K,0) 7ALO; FRERIF R WAL T KA E B, B ARk KA
FEEI-B hREFEPTEMMIRIET AT, FERALRTE, §E B ER
K, B=MEESD, HE S E AR E 3.

#3 1RIEERUFERLIES

Table 3 Values of evaluating index of soil chemistry weathering
THBAEE (my CIA  KOMNu0  KO0/C0 ALO/NaO Fely/Si0, H®iELE BMAN HEHE

0~-5 80.4 37.0 11.2 169.5 0.1 4.1 0.2 2.7
5~10 81.3 38.2 20.1 178.7 0.1 3.9 0.2 2.6
10~15 81.7 40.7 24.5 194.0 0.1 3.8 0.2 2.5
1520 82.4 9.2 24.1 195.6 0.1 3.8 0.2 2.6
20~25 82.5 40.8 27.0 204.7 0.1 3.7 0.2 2.5
25~30 82.7 40.7 29.2 205.8 0.1 3.6 0.2 2.4
30~35 82.5 40.8 36.9 203.0 0.2 3.4 0.2 2.2
35~40 83.2 41.4 29.2 217.2 0.2 3.2 0.2 2.1
40~ 50 83.8 29.5 27.5 163.7 0.2 31 0.2 2.1
50—-60 83.8 38.7 30.2 212.4 0.2 3.0 0.2 2.0
60-~-70 83.3 41.7 31.9 219.2 0.2 3.0 0.2 2.0
7080 84.5 38.4 47.2 220.0 0.2 3.0 0.2 2.0
80~100 84.7 39.5 44.3 228.5 0.2 3.0 0.2 2.0

100120 83.0 42.8 29.0 221.0 0.2 3.0 0.2 2.0
120~140 82.2 45.3 32.4 219.9 0.2 2.9 0.2 1.9
140~160 85.0 37.0 33.7 221.2 0.2 2.8 0.2 1.9
160~180 82.9 44.5 46.9 225.8 ¢.2 3.0 0.2 2.0
180190 84.7 40.3 41.9 233.0 0.2 3.0 0.2 2.0
¥ B 83.0 39.8 31.5 207.4 0.2 3.3 0.2 2.2

BE RSN CaO+ NayO+ K0/ALO,, ClA= [ALOy/ (ALO; + CaO+ NapyO+K,00] % 100.

MTIEH, B KO/CO %, HESBFERHmEAARE, WHEE/NHEEL
B, TEXNAEEERANE, EAENMIZERPSER, HENEEETE, 180
WALmE g, FEREIL LR ERAEEET. XBRTEA S KA X AEY,
{HA+IEH AR AEN, HABEEEIINEY R DR ENEE. AP 49m
BEEEARKWEET R BT RERmMA oA, T TR, 0 Catfe
KENEYESR, ER KO/COEHmEREA,

EREEEAR, BERMTHEAR, Bt CIAERR -8, RXEMEEMN
CIA i 50, HFHRIAMSEW AR 7585, FSHMBWHFE 1000, HRISMNEY R
(EYESE) MHABREXRNE, RITEFALTETE 140 ~19em FHHE L RIENE
M LA B . A LREER CIAHY40 84, MR RN LT YIE
R A HERA
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+HERE (CaO+NaO) . KO #1 ALO; W3 B424 0.095% . 3.5% M 19.5%,
72 ALO; - (CaO+ NayO) - K0 =AES Ep SR a-ZRAaEEU T AR 4-#
KLU b, BEPRA-SNAES, B8 Na, KEREAESTEBRIAEERRE, AlKH
GERINTREM, Ca. Na S BE{LHIKT, A LM Ca. NadBBE, B KAHAB, Kk
FE LR A MR R, MRRIUBBOMEKEERE, HHE DRFERMmT
B THREHIE., Rk ass R K, £S5 Al mtilbl,

3 hEESITER

B L A R R A TR K S BREM Zo, Mn, P S BB A B
FEEHPBEAD TS SRS RERN, ER/ERSRNLEE, 2ROTRNTHEH
R+ 8%, MHEATTENEEMEFERT RN Jr-gUpRamsRasE, ©
RBFLBAMARMSKEARE, WEARA LG TFTRILB RSB, RARMLER
it BB R K, £SiH Al RE,

R TESBERER AR B S YR PAERTESRE-EX
TFHEY SHE (HE, KS5%) HEAARGE. BLRERTESETHLRK
SERE, Mg, P EEEM, SAREEYEANESE L, e URER 4Bl
wYM A K S ERTRESSHEF LAY, TP BERTEIEHFHKTFIOT,
A1 Ca S E AR MK, MEYH PH Ca & BS54 SHH BT,
XA RS A 1A R Ca BIFREA K. A4 Mo A Zn MR 2t A] BEE R ma S LI
YA ERTESRTAXANEEAR, HYEGTERELELREENESR, &
B TR - TR RS DR E R .
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