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16C*(2) = a(2) + b(2) 1gC(2Z)
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A, EFESHBUTRARLKEN LB S5ESHE, REREREEXMHHEXE, &
AREHE— 2R, UEARRIFRR AN REEE BLHERM,

AR R BVL TG LT3 X i /S ik B BAA ) B M AR o i I AR 38 L 38, sl i3 X AN
B#1T Al, P, Fe, Co, Cu, Zn, Ba, Pb ¥ TR S BN E, it EM X BEEMRFREHR
T ETR S B ZE A,

1 RS2k

1.1 AR AR

1995 FHBPENEZRARESLRENVTRBR, ENTIIAAATLE, BEEEY, GRS
1.5km’; bR EH B ERE K, SIRBBE W, EFHRE 17.6C, E BT R 1794.7mm; i X P
P 42 4T I Fr, SR i X B 47 38 4+ 2K (pH5.01—5.54) .

1.2 BERERIHHE

RMTHITHXERFHEZRINXR, AT RREA—FERAFAFUMEEHZ ANTERTRNE
B, F R 405 SR —4F A F B ] 1 B 739 B, ZEGRA R B SE AR B (D |) BRIV dom BRI T
B2 A, — A&, B —H R UE R RIS, 2R 5 PR B 220k BRF 40 42, B FR B 221 71
REFEERVE (RMEZEMERK R Wbh) 335 HU R /N B2 5O, BB 0.5, 7 70—80T 4t
ZBW, &HRE, MR, &8 ICP—AES LR T ESED.

TS R A B RN ARREAA S GR. KB, f3. FERg. AL L. 3b. Rk B9 20—40cm 2K
THRAY. TESRENT, TEETFEPE, T 200 B, 105—110C T4 2/ it, A S8R5 2 8-
MRk AL, PR A ICP—AES R RIF WL ML TR SR,

FRM EHPEE R Po WE RGBS X AEET ROk,

2 ZR5{HE

21 DRAFRERBLIMAN P TRSROMEXH

ARGEMN(1,2,3,4,5,6 SH) 1995 FFEHFP TR SR C AARBBLERE
TERERC, 0 ANS RIS, CRHTRKE, HEAR mg/ kg), FITE 1.

HRERKXN. TALRBX DEMKARB LR R TESET, N YEERFTE
HRME.
22 MNHEMBXEAKRE

SCRR [14RE, MR 5 SFERE LR P TR TBE SRR T I3 R X
BRAERR:

18C"(Z) = a(Z) + b(Z)1gC(Z) )

Ko cof C A 3REREFFEN ZHLFE TREFERMYERT LEFH TS
B. o b RETEEARE ENRET R, AR R SREFUR EEERE X, U
[RGB R B 4R 50 X B S o X A M UL, A SCHF 9K Y 2 VI 76 40 4 0t IX ) T R A 4
REHERB LRSI TENTE,
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£1 DERI9SEFRFEARBAMTREE (mg/ k)RR YIE
Table 1 Contents of elements in the annual ring samples of Masson pine trees in 1995 and in the
soil near its roots (mg/kg) and their logarithmic values

¥R (ETFFEH)
Chemical element (atomic number)
Al(13) P(15) Fe(26) Co(27) Cu(29) Zn(30) Ba(56) Pb(82)

G 39.8 549 36.8 0.052 1.50 6.90 6.48 0.87
o ' 68900 200.0 39400 6.05 18.1 57.0 254.8 34.7
1gCi 1.600 1.740 1.566 —1.284 0.176 0.839 0.812 —0.060
1gCy’ 4.838 2.301 4.595 0.782 1.258 1.756 2.391 1.540
(@) 57.3 593 40.9 0.045 1.64 6.17 6.53 0.70
G’ 75100 2139 44200 5470 19.5 53.0 2524 32.8
lgCe 1.758 1.773 1.612 -1.347 0.215 0.790 0.815 —-0.155
18y’ 4.876 2.330 4.645 0.738 1.290 1.724 2.402 1.516
G 37.25 41.0 28.4 0.063 0.95 5.89 6.26 0.59
G’ 56400 141.8 30600 6.36 15.7 50.6 217.7 28.6
1gCs 1.571 1.613 1.453 -1.201 -0.022 0.770 0.796 -0.229
1gGs’ 4.751 2.152 4.486 0.803 1.196 1.704 2.338 1.456
Ca 107.3 69.8 84.9 0.081 241 8.23 7.01 0.62
Gy 86000 246.2 45600 7.45 27.4 89.0 258.0 28.8
1gCs 2.301 1.844 1.929 -1.092 0.382 0.915 0.845 —-0.208
1gCs’ 5.934 2.391 4.659 0.872 1.438 1.949 2.411 1.459
Cs 48.6 85.0 31.4 0.095 2.46 10.8 7.53 0.89
Cs’ 81900 302.0 34200 10.2 31.1 91.8 2734 422
1gCs 1.687 1.929 1.497 —1.022 0.391 1.033 0.877 —-0.051
1gCs’ 4913 2.480 4.534 1.009 1.493 1.963 2.437 1.625
Cs 48.4 1589 329 0.085 2.29 8.56 7.19 0.42
Cs’ 79000 562.5 34400 10.1 24.6 80.2 260.0 23.4
1gCs 1.685 2.201 1.517 -1.071 0.360 0.932 0.857 —-0.376
1gCs’ 4.898 2.750 4.537 1.004 1.391 1.904 2415 1.369

B 1 B EIH S B XE AR AR MK 2.

MR [161ZR: 4 n = 6 Bf, KX BEKFa =001 HEKKERHEXREN r, =
0.834, M & = 0.05 #HRLH r, = 0.707;n = 5 B, X BEKFa = 0.01 HEKEFHXRK
r,= 0874, Ma =005 MEH r,=0.754. NR2ATIL, HOERTENR r BEX EHBREK
T BT G A R R AR S B, BIE P A VL VG 40 4t X ) 5 B A A S0 T LR 3
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TRIHTRER CH C Z AN TERF G REMEM R,
R2 MPXKMEAXMXHRBLER

Table 2 Verification of logarithmic linear correlation model

TR R 50
Chemical element (atomic number)
Al(13) P(15) Fe(26) Co(27) Cu(29) Zn(30) Ba(56) Pb(82)
a 0.625 0.545 3.031 1.846 1.177 0.854 1.917 1.618
b 2.562 1.003 0.999 0.836 0.670 1.113 0.588 0.687
r 0.947 0.999 0.994 0.932 0.944 0.935 0.954 0.953
n 6 6 5 6 6 6 5 6

23 HXEREXNWERE
YEE e SCHR (1117 B of AR SR ME i W B R, A ST 3 — 25 B3,
B C(Z, O R—RWARRBLEPEFFHEN Z0TRE FrHERREE H S 4T,
) de BsF ] ] B R AR R B IR E R R € (2 DB L S ¢ IR EL B
dC'(Z,0) = — kC’(Z,0dt ®)
BMBE dC' 5 C’'(Z ) BRIE L, B FRR sk, k BB R F. WAKRIKH dC"F RAE
SHALEERWERD (HERSHEAMNESE)
dC(Z,5) = k’'dC’(Z,)) (3)
¥ Q) ARAR
dC(Z,H) = — kK kC’(Z,1)ds O]
EZREMT AN C(Z,) = fCZ,H(f B RE) ¥ LA DR B—-KBRF
%

dC(Z,) = - kK kfC(z,ndr (%)
dc(z) ,
Rp azZh = -kKkfde 6)
B GIRAQ)XB
dC’(Z,9 , .44z
cz (k1] Z )
R ER
InC’(Z,0) = b’ (HIn((Z,)) + a’(Z) ®
¥ B AR B IEBILL 10 ARSI X HL 15
18C°(Z0) = a(Z) + B(Z)1gC(z,1) )

BEFREREABATENERIS, WREFREFMYIMABMERHIETES
BRI C(Z 0l B ZERN TESR.
24 RENRBESW

BEGEIELESRE"WEFES, TEA BN ARMEFEREEELMA
B, Lhr L, BARTTLIEE Im R # 22, T RAMAE 20—40cm #y% B L4,
RERE. BE,NBRARBANS MBS L. K52 NNBESREMEEER. £=,
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MEFEWRBEEMEHERNBERS5IREE, RNAASIERENFTERERE LTI
BRRRERE, FHEESTEX BRMEMXEX BN,
25 NA

EARBTESE CG oo, TLUBRERFS, Al AT R MR T UEN
TP TESBRNATEE C (Z,0). ¥ C (Z, ) AEAREBTER.TH CZ, 0K
MEMHE HIBOTE T REM B, PRI [13, 14].
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STUDY ON CORRELATION BETWEEN CHEMICAL ELEMENT
CONTENTS IN THE ANNUAL RING OF MASSON PINE TREE
AND THOSE IN SOILS NEAR TREE ROOTS IN RED
SOILS AREA OF JIANGXI PROVINCE

Qian Jun-long' Ke Xiao—kang® Ke Shan—zhe’ Chen Yi—jun’ Tang Jin—song'
(1 Nanjing Institute of Geography and Limnology, the Chinese Academy of Sciences, Nanjing 210008)
(2 Nanjing University, Nanjing 210093)

Summary

The annual rings of six Masson pine trees and the soils near the tree roots were
sampled from the red soil area in Jiangxi Province for the determination of Al, P, Fe,
Co, Cu, Zn, and Ba contents. Results showed that the relationship between C (z, ?)
and C’(z,7) followed the logarithmic linear correlation model:

1gC’ (2,0 = a(2) + b(2)1gC(z,1),
where z is atomic number of element, a and b are coefficients, which are related to
chemical elements, tree species, climatic factor and soil types. Based on this model
the dynamic changes of chemical element contents in soils could be reflected by those
in the growth rings of tree.

Key words Annual ring, Soil, Confent of chemical elements, Correlation model



