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Minor nutrient element status of plant and soil
in a lower subtropical evergreen broad-leaved
forest in Dinghushan Biosphere Reserve
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Abstract; The distributiont pattern of concentration of minor nutrient element in plants and the upper soil (0~
20 cm) layer in a Dinghushan lower subtropical evergreen broad-leaved forest was presented in this paper.
Mean soil concentrations of available Cu,Fe,Mn and Zn(mg/kg) were:0. 72,1. 42,1, 92 and 140. 85, respec-
tively. The ranges of concentrations in leaves for all plants(mg/kg) were;Cu 6. 1~100, 6,Fe 6, 5~1 027.5,
Mn 46.3~1 196. 7 and Zn 27. 0~338. 6, with means of 19. 3,259, 3,305. 3 and 109. 9 mg/kg for plants at tree
layers,and 36.6,586.4,336.9 and 141, 4 mg/kg for the other plants,respectively, Concentration of minor nu-
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trient element in organs varied depending on elements and layers., For example, the patterns for tree layer
were; stems>> root > branches > leaves > barks (Cu) , root > barks > leaves ™ branches > stems (Fe) ; leaves >
barks>branches>root>>stems{Mn)and leaves™> root>branches>>bark™>stems(Zn). The concentrations of

Fe were found decreasing with increasing layer(Tree<Shrub<CHerb), but no such order was found for other

elements, There was no significant correlation in element concentrations between plant and soil,and between

elements in the studied forest. The concentrations of Cu, Mn and Zn in our study forest were lower in the up-

per soil, but higher in the leaves of plants at the tree layers relative to those in other subtropical forests, sug-

gesting that the plants in the studied forest had higher ability to accumulate minor element.

Key words: lower subtropical evergreen broad-leaved forest; concentration of minor nutrient element; distri-

bution pattern; Dinghushan
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TR EEME TR NEY IR FRIA R/ ER
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TR (EILHI%,2000) . Boh, FHESRES A
EFRTRIENSRFLERNNERSBAHRR LY
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DRETHRETEWHRIREE D,

NFEERFHEMLUERZEARPKX, H
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Fr&R4$E,112°33' E,23°10" N, J§ I ## & X

HRER, FYHYEFNEN 1 927 mm, HF 5%
SR 3I~8 A, 12~2 A{UE 6%, F M -
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Table 1 Concentrations of available minor nutrient
element in the upper s0il(0~20 cm) in a lower
subtropical evergreen broad-leaved of Dinghushan

i H Items Cu Fe Mn Zn

T H{ Mean(mg/kg) 0.72 140.85 1.42 1.92
B /ME Min. (mg/kg) 0.54 77.95 0.33 1.16
KM Max. (mg/kg)  0.99  236.85 4.88  3.66
FR#E % S. E (mg/ke) 0.01 4,13 0.13  0.06
FREAKC V. (X)) 18.06 27.75 84.51 30.21

2 BERMAAHN

2,1 RETHBHBAREISLRE

0~20 cm T REHFHK Cu.Mn il Zn EE LY
120.72.1. 42 1 1. 92 mg/kg, i Fe ¥ BH & &
140. 85 mg/kg, Fe ¥ B A HE CuMn 1 Zn S &
B9 196,99 f1 73 5. 4 A TTEP . Mn ZEBER R

’

BA,Cufi/h, UL L Mn & B % B R RHERR,
i Cu M F¥5I(E D,

Q2 HYBBAESE

221 A AL ELEF TREMAYFE, K,
F. B EBMEL Cu.Fe.Mn fl Zn UM HETE S
BEWHERK, AN METEEE (mg/
kg) 4+ B4+ F 6.1~ 100. 6, 6.5~1027.5, 46,3~
1196.7 F127.0~338. 6, R W R BIEM 16. 4.
158.5.25.8 1 12. 5 5, MBAFARWE . M H
Cu EBFHEBEATMNER L EBMK.Fe S BY
BHMLAES HERERK. Mn SERZHEEER
B EFRERMS, Zn SRR MRS, AR RK
(£2), MHYFMRMNER X DNEHTREMHEMNEE
Mg KPP Cufi Fe TEERNEREREER
KMnTEETHEMNETEERER, In TRE
EREHNEEERAAR. U LESMHEFHAYRT
T EFEE R .

22222 BERNLELRF HBERNEEERFEHY
FIEMBRAMTERENE. DMMETEESRAK
BHYSHRESENRREFRZ —Bunag, X
FCuTTERITSR>E>SH >, Fe TEIR>
BE>SH>HE>S T ;Mo A >ESHESHR>F;57Zn
AMSRSE>E> T EAMBERHEY Cu il Fe
SEBEAERRSH>TF,M Mn f Zn TEHH >
B>FEARHEY CuMn F Zn SEBHKHEF KN
H>T>H, 1 Fe S AMSIH>T(E 1.2). &
EME , AEBANER, YR Mnfl Zn WEE

R2 FAEEYHARBETRSR CFHEIITER, mg/ke)

Table 2 Concentration of minor nutrient element in the leaf of plants at the tree layers(mg/kg, mean+ SE)

F Species Cu Fe Mn Zn

$F K Schima superba 17.245.4 262.4157.3 393.1+24.1 44,2+1.8
[R5k Cryptocarya chinensis 33.3+10.0 258.44+152.1 46.510.2 113.8+21.4
I Machilus chinensis 31.0%1.4 177.6+£79.7 268,.31+15.0 116.6+17.5
W ELEH: Cryptocarya concinna 17,143.3 319.5+101.1 264.0410.3 118,7432.9
W42 Engelhardlia roxburghiana 18.7+1.2 232.7+19.3 477,1+28.1 112.618.6
¥ i Bt Acmena acuminatissima 20,5+4.9 300.0+£50.8 116.9+18.7 143,81+33.8
HEBE Castanopsis chinensis 21.8 83.9 191, 3 66.2
4% Syzygium rehderianum 11.342.7 246.3+44.0 138.6+24.9 103.6+23.5
EH 4% Aporosa yunnanensis 13.9+2,1 210.6+15.3 651.81+172.6 129.9+£52.2
BB Gironniera subaequalis 49, 8 317.4 156 86.5
WP Lindera chunii 13.5+2.3 221.8+38.7 243,2+51.3 141,3475.0
et 1L B 2 Randia canthioides 16.9+6.3 315.0495.6 551.14443. 4 55,31+23.7
WM Xanthophyllum hainanense 11.5+1.8 260,7+48.8 551,54378.9 59.7+32.6
$¥ I Macarangasa mpsoni 13.1 329. 4 161, 8 216, 2
B Total mean 19.24+1.8 259.2+19.4 305,41+46.2 109.91+10.6
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A (64. 2) > B A (31 4)>E A (25. ) >F K
(19.2) ; BEA(759. 0)>E A (679. 9) > K (459. 0)
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Fig. 1 Comparisons of minor nutrient element concentrations of plants among different

layers in a lower subtropical evergreen broad-leaved forest of Dinghushan
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FZELHE Cu.Fe.Mn I ZIn B TESKET
KX B, £ Ca 5 Cu.Fe 1 Mn, Mg
EFe.Mn #l Zn ZH 2K B EFHHXHE (p<
0.0, ERMEBTTESHMETER MM EEE,
Cu 5 Mn #l Fe 5 Zn ##7E B 2 #94H X 1 (p<<0. 05)
(&3,

600

ERAMEBTERSEESRETREAY A (I
HEFABHYD A RS BEBHENE S
BERHXEERET. SHEAU AYHETE
MEBETR MRS, (NHEEY MY K Fe
ECufFe 5 InBEHEYFTERE Fe 5InfF
TR B EH XM (p<<0.01), B ESHEY MY
SHEBTERSE—ERELEAREZ LENRM, M
Fe § Zn TITEMYERE LB IRAFLEREH
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Fig. 2 Minor nutrient element concentrations of plants in a lower

subtropical evergreen broad-leaved forest of Dinghushan
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HETESHYALGER . BKLEYEEMNHTE
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i Fe B1F £ 8 ALK R B 8 EE 4 R4 & B
ZFERFVLTHITE, Mn 2 £ 8B LT &
B EHRRSOBRINE,1995), HE, 5¥BTE
HE, MBTRUEH RN TAELEREEILTEH
F., HAL . REMHFEREY M L BEHETENOHR
REERZE K.

Xt F W R, AT T EF (1998) F1 Zeng 5
(2002) 23 BB W $H A b WP A9 — e 2R AR £ 3R
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(2002) \J7 BT 4E (2003) i 8 B 2 Rl W O 12 R ARk % 4
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SLZERE AT ARBM A CuFe.Mn  250.2,305.4 1 109. 9. S¥im&RIMKEZAMKGE
MZn TESE (mg/kg) FHELSH R 19.2, FEH,2002) . AREERELAG DS EMMAKE
R3 EPHIHEFTRESBRXSN

Table 3 Coefficients of nutrient concentration in plant and soil in a lower subtropical broad-leaved forest of Dinghushan

N P K Ca Mg Cu Fe Mn

FARBH Y K Leaf of tree layer plants

Cu 0, 307 0,051 0,037 -0,078 -0.114

Fe 0.025 -0. 169 0.04 0.039 -0. 146 -0, 095

Mn 0.049 -0, 133 -0. 309 0.356* -0.35 -0, 221 0.018

Zn -0, 225 0.039 -0.2 0.172 0,124 -0.09 0,326 -0.167
B MY M H Leaf of all plants

Cu -0.129 -0.22 -0,013 -0, 282 -0, 051

Fe -0. 293 -0,384** -0, 041 -0, 079 -0, 257 0.468* *

Mn 0,011 -0.158 -0, 092 0,324* -0, 299* -0.185 -0, 029

Zn -0. 224 -0, 141 -0, 174 0.091 -0.132 0,117 0.391** -0.134
BEMY A BE All plants

Cu -0, 07 -0, 033 -0, 043 -0, 226* -0.105

Fe 0.033 0.001 0.149* -0, 052* 0.169* 0.17

Mn 0.444** 0.136** 0.444** 0.401* * 0,352** -0.131 0,009

Zn 0,138 0,152 * 0.216* * 0.119 0.166* 0.025 0,228** 0.09
0~20 cm 138 Soil at the upper layer(0~20 cm)

Cu -0, 235* 0.291** -0. 169 0.335** 0.118

Fe -0.061 0.416 0,035 0.340* * 0.621** 0. 006

Mn 0.407** 0.083 0.265* 0.554** 0.664** 0.223* 0,074

Zn 0,168 0.345* * 0,135 -0, 042 0.434** 0.009 0,238* 0.473

L ARIRTERRRBEIRBE.

*,* * Indicats correlation is significant at the 0. 05 and 0. 01 level, respectively.

R4 TAF-LEFRRELH(20 com) FHABTR SR (mg/ke)

Table 4 Concentrations of available Cu,Fe,Mn and Zn in the upper s0il(0~20 cm)in so me subtropical forests

Ui B Items g Age(a) Cu Fe Mn Zn 3 ¥ References
BT A, I~ R ZE K Lower subtropics, Zhaoging, Guangdong AR

4R A #k Evergreen broad-leaved forest >400 0.7 140.9 1.4 1.9

i BT, 1B B BBt Middler subtropics(South) ,Shaowu, Fujian Yu YC,etal. ,1998
KSR MM K Natural broad-leaved forest 30 0.6 68.5 34,0 2.7

2 A Chinese fir plantation 30 1.4 161.5 16.0 4.4

O WM Pinus massoniana plantation 30 1.2 3.5 22,0 4.0

o #E AL, VT 75 B 28 48 Middler subtropics(North) ,Jingdezhen, Jiangxi Yu YC,etal. ,1998
KR 0t bk Natural broad-leaved forest 30 0.5 111.5 305.0 3.8

2 A # Chinese fir plantation 30 1.2 39.5 39.0 1.4

L EYAM Pinus massoniana plantation 30 0.9 29.5 22.4 2.2

L W #ha , T R B 5t Higher subtropics, Nanjing, Jiangsu Zeng SC,etal. ,1998
WH#2 K #k Ak Oriental oak plantation 25 2.3 40.5 220.0 4,2

2K # Chinese fir plantation 25 0.8 31.0 118.0 3.0

Kk IEHS#K Loblolly pine plantation 25 0.7 49,0 172.0 2.3

I A 1E Critical levels 2.0 3.5 7.0 2.0 Zeng SC,et al. ,1998

RE5,2003)  ZHBHIHRMAAE 15 MEY(BRE  HE362.9;Cu.Mn Ml Zn FEMAMER, RF Mn
BS, 09)MBEME S 21 MM (RERE, SETSTMT 21 A& N FHE (2 732, 4 mg/
199)HBIRR S EMIL, Fe B (mg/kg) FHE k) MHEHX Co FBFHEN 7.1 mg/ke(&
RTHIEEARK 253.60 FI7 7 8~23 G BMAM  REAR) ~12.7 mg/kg(BHE L), U ESHR
142,11~299. 43, BK T 38 I L EMM 324.65. B2 B, RESEMUFEXE KR A LE Cu.Mn # Zn
BITEIL 15 FRIE IR 557, 4 A MK S 21 MY SEBER BERABRHYNMIBETEAFREBHRK
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