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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 distribution 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<CShrub<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 thouse in ciher subrropical forests, sug-

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

Key words: lower subtropical evergreen broad-leaved forest; conzentration of miaor nutrient element; distri-

bution pattern; Dinghushan
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Table 1  Concentrarions of ava’iable minor nutrient
element in the upper 3il(0~-20 cm) in a lower

subtropical evergreen broad-leaved of Dinghushan

5 H ltems Cu Fe Mn Zn

¥ Byt Mean(mg/kg) 0.72 140.85 1.42 1.92
#/MA Min. (mg/kg) 0.54 77.95  0.33 1,16
i A4 Max. (mg/kg) 0.99 236.85 4,88 3.66
FRHE2E S, E. (mg/kg) 0.01 4.13 0.13 0. 06
THRAEH C V. (%) 18.06 27.75 84.51 30,21

2 HRFugH

2.1 REIBNBRERTUSSE

0~20em THEEAX Cu.Mn 1 Zn S BV Y
f00.72,1. 42 #1 1. 92 mg/ke, M Fe & BHAH &L
140. 85 mg/kg.Fe F B2 Cu.Mn 1 Zn § &
196,99 M 73 4%, 4 MEEF , Mn FBERRY

BoA,Cu B/, ULBA £ 38 Mn & B2 8] B R 80,
M Cu MEAHTE D.

22 BB TESE

.21 A4 EEF AEEYHE, Ko,
F AR EEMEY CuFe Mn il Zn WA BTES
BEHMER K, MR AN EECESE (mg/
k) S EIATF 6.1~ 100,86, 5.5~1027.5, 46. 3~
1196.7 # 27. 0~338. 6, B &M ERIKM 16. 4,
158.5.25. 8 M 12. 548, MBAFAER S, E
Co BBV HHEEATHER , AFRIK, Fe § B
GYWnAERES EREN. Mn BB ZHBER
B, BRERK, Zn & BEUR M IR B R, AR RIE
(k2), HYMHEHERKPIEETERLANBE
M, L Cufl Fe TEERNEABLERBER
R MnEEETHENTRBEREKR, In TRHE
ERENERERTHE. ULSWEHHEYX T
A BN R

22222 BFHALEFERF HBERMNESEEREHAEDYD
FIEMBERMTEMEMNE. DMHETEEFAK
BHYEREAENEMHEFRE -BHH g, ]
FCuTTENTOR>E>SH >, Fe TEIR>
E>M>8> T3 Mn > E>H>R>F;Zn
A SRSE>E> T EAMBEAREY Cu M Fe
HEREARERMBSH>STF, M Mn fl Zn TE IH >
R>F;EEARHEY CuMn M1 Zn EEHIKHEF N
M>F >R, Fe S8 IR>SH>F(E 1.2), &
EmE , AEBNBER, HYTAE Mo fl Zn 58

£2 FAREYHANMBTRSE CFYHELFER, me/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

B AR Schima superba 17.2+5.4 262.44£57.3 393.1%24.1 44.24+1.8
B Cryptocarya chinens:s 33.3410.0 258.4-+152.1 46.5+0.2 113.8421.4
BN Machilus chinenses 31,0%1.4 177.6479.7 268.3+15.0 116.6+17.5
WRIESEE Cryptocarya concinna 17.143.3 319, 54+101. 1 264.0+10.3 118.7432.9
¥4 Engethardtia roxburghiana 18.7+1.2 232.7+19.3 477.1%28.1 112.6+18.6
¥ Bt Acmena acuminatissima 20.9+4.9 300.0+50. 8 116.94+18.7 143.84+33.8
HE Y Castanopsis chinensis 21.8 83.9 191.3 66.2

£[ % Syzygium rehderianum 11.34+£2.7 246.34+44.0 138.64:24.9 103.6+23.5
= M4 Aporosa yunnanensis 13,9421 210.6+15.3 651.81+172.6 129.9+52,2
188 Gironmera subaequalis 19,8 317, 4 156 86.5
TR Lindera chunii 13.5+2.3 221.8+38.7 243.2451.3 141.34+75.0
St 35 )% Randia canthioides 16.946.3 315.0495.6 551.11+443.4 55.3423.7
o8 Xanthophvllum hainanense 11.5+1.8 260.71+48.8 551.5+378.9 59.7+32.6
S Macarangasa mpsom 13.1 329, 4 161.8 216.2
Y Total mean 19.241.8 259.2£19.4 305.4146.2 109.9410.6
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BRHETERE REAMWCuMFe EBREHETER
(B 1.2). UEAWMRBTHEYARZERE LR
B A FER A W

2.2.3 BRASFEF FESNERH,FTAEM
YR ELRABBRAFEREELER (>
0.05) , (B MF-HERF . 7 Fh BT AL M9 17 BB &, Fe.
Mn #l Zn BB, T Cu MAR . XTFF R
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Fe &8 B MK Zn & B FEW R & 5 7+ 5 7 PR
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HEeMSZHEMEE D, dEIMRENS, =
ZEHEY FeM Lo TR TE LT HERFHAETRER,

BAHEY Cu iR ERTHERK,. 2 KE Mn
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FEZRREBEAN R, A RIS LT @88
BBABEE D, e H Cu.Fe.Mn #l Zn &
B(mg/k) EE B P ENTHEFT S8 &
(64, ) >EARGL O EHAE 2. 0O)>FA
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>fFR(259. 2) s BEA (428, 5) >FR AR (305, 4) > H A
(300.5) > B4 (171, 5); B A (209. 4) > A
(141. )>FF AR (109. O >HE A (102, 6) (B 1),
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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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HEE, HTFRESERE FREEYFENER,
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SERE FARHEYENE Mn EEBBE T Zn &
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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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FBL ZERH SRR R TR AR I CuFe Mn
MZIn TRA B (mg/kg) FHHE 4 H 8 19.2,

259.2.305. 4 §1109.9, 5HELRMHILAKEE
EE%,2002) . AREERE LA D EMAKE

£33 HYNINEFTRSEAXSH

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

N P K 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. 195

Mn 0.049 -0.133 -0. 309 0. 356" -0. 35 -0.221 0.018

Zn -0. 225 0.039 -0.2 0.172 . 124 -0.09 0.326 -0.167
BERY M A Leaf of all plants

Cu -0.129 -0.22 -6. 013 -0.232 -0. 051

Fe -0.293 -0, 2W{i -0, 041 -0. 079 -0, 257 0.468**

Mn 0.011 -0. 138 -0.0%2 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
BEHEYHASE Al 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 % 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

AR THERRRABENREE.

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

R4 TAT-LEHFMRELR(20 cm) FRRBITRES R (me/ke)

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

A H Items iR Age(a) Cu Fe Mn Zn 3k ¥ References

B Y, T K E K Lower subtropics,Zhaoqing, Guangdong AP

4R R MK Evergreen broad-leaved forest >400 0.7 140.9 1.4 1.9

o I #0485 B L 48 Z BRI Middler subtropics(South) , Shaowu, Fujian Yu YC,et al.,1998
K #R B K Natural broad-leaved forest 30 0.6 68.5 34.0 2.7

2K H Chinese fir plantation 30 1.4 161.5 16.0 4.4

L EWAM Pinus massoniana plantation 30 1.2 3.5 22.0 4,0

o L, 7T 75 B 4H Middler subtropics(North),Jingdezhen, Jiangxi Yu YC,et al. ,1998
KRB M Ak Natural broad-leaved forest 30 0.5 111.5 305.0 3.8

#2 A& #k Chinese fir plantation 30 1.2 39.5 39.0 1.4

LM Pinus massoniana plantation 30 0.9 29.5 22.4 2.2

4t W #ha , TSR B§ 5 Higher subtropics, Nanjing,Jiangsu Zeng SC,etal. ,1998
YA #2 B8Rk Oriental oak plantation 25 2.3 40.5 220.0 4.2

#2A# Chinese fir plantation 25 0.8 31.0 118.0 3.0

kB #A#K Loblolly pine plantation 25 0.7 49.0 172.0 2.3

Wi {8 Critical levels 2.0 3.5 7.0 2.0 Zeng SC,etal. ,1998

RAESE,2003)  ZHBHARMKARE 15 HiEY (RE
B 199 MEM AR 21 Mot b GRS,
1995) B E S B, Fe &8 (mg/kg) FHH
B TFHBEEARR 253. 60 F1) 7§ 8~23 I S ERMM
142.11~299. 43, {B{KF 38 L Ry 324. 65.B
BTG 15 FAEHIRG 557, 4 AEME S 21 FAERF

¥4 362.9;Cu.Mn 1 Zn S BHMEE, RFE Mn
EREEMT 21 MR a9 FH{E (2 732. 4 mg/
kg)  INHEHK Co BB FHEHR 7.1 mg/kg(L
FIFA) ~12. 7 mg/kg(BRH T IL) . UL E
B, R S 2 KK & R et Ak 13 CuMn # Zn
SEEK, EFARHYM XL TR RAREBHR
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