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Table1 The traits of growth and dstribution of £ hdachavensis community in mine area

(cm) ( oy (%)
Sections of Cu mine area Height of phris Densities Coverage Company plants
Q1 , 7 132 1370 07~08
Q2 . 23 84l 1260 06~07
03 . 20 6% 1 040 03~04
Q4 19 76 890 06~07
Qs 16 6 46 78 06~07
Q6 18 458 75 01~03
Q7 13 37 9 001~ 005
122 20 g
500 ml , , 124 ( Biolog)
60% 25 ml Biolg ', 95
, Imol L™ (GN ) 25
NaOH 10 ml . , s 12 h 590 nm ,
28 1 , 24h CO2 Crawley VMAX Microlog
Rel3 5 ( Hayword Biolog )
123 , 7d 3 ,
V ance (8] C (Shi- (Oxford) NAG Ltd
mazu TOC- 500, ) Genstat Rel5 3
, Cmic= Ec/0 45, Cmic ,Ec 125
2
Table 2 Basic physical and chemical properties of soils in different sections
CEC
Sail No pH  Oganic C  Total N Alkali-hy dr (‘anol kg™ ") Me chanical composition(% )
(HO)  (skg) (gke)) olyzable N 2~002mm 00~ 0002mm < 0 002mm
(mg kg 1)
Q1 479 10 53 157 153 52 10 3 8 35 32 53 912
02 502 1121 162 168 21 13 871 40 08 1121
03 576 10 27 1 54 143 %8 10 61 67 23 23 81 8 96
04 732 12 04 170 170 33 215 31 06 58 30 10 64
Q5 585 13 25 174 176 35 2 6 54 45 3320 12 35
Q6 532 9 67 095 129 72 97 & 87 25 59 8 54

Q7 433 16 85 192 182 50 16 25 3512 36 85 28 03




122 41
[10] ) o)
Cu 7Zn Pb Cd: HNOxH>SO+HCIO+HF N , Cu
; Cu Zn Pb Cd: (2 (t ) ,
0 1 mol L” 'HCI , (p< 0 05)
; » 70 212
, 80 11 1, 1
HCL ,Cu Zn Pb Cd
Cu(38559 38 12mg kg™ ')> Zn(81 06
2 597 mg kg"') > Pb(715 127 mg kg ') >
21 Cd(1 12 02mgkg "),
211 Cu> Zn> Pb> Cd, Cu (581 12
3, , Cu 154 10 mg kg™ '), /n 48 ,Pb 539
s /n> Pb> Cd, Q1 Q7 ,
, 1 3 Cu Pb > > ;7n Cd > >
, Cu , ,
3
Table 3 Heavy metals concentration of soils( mg kg™ ')
Total Available
Soil No Cu 7/n Pb Cd Cu 7/n Pb Cd
Q1 325 287 160 152 347 56 8 40 2 016
Q2 7041 230 139 11 309 49 5 31 8 013
Q3 852 183 110 097 268 45 6 27 012
Q4 3476 156 106 072 226 44 3 19 6 011
Q5 2651 128 745 0 51 209 376 16 7 0 06
Q6 2152 110 658 03 182 316 126 0 03
Q7 524 97 8 43 9 02 %5 4 279 512 001
3 Note: Data is means of three repeats in the table
213
O 1 root 4
g5 500y 2 shoot ( ) Cu
- W 7t leaf
£ Cu (p< 005),
S 300 (p< 001), Cd ,Pb
532 200 ; Zn
°R Cu Zn Pb Cd :
o Cu , Cu

1
Fig. 1

E4&R Heavy metal

Contert of elements in different parts of Elsholtia

harchowensis
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Table4  Corelation coefficient baween the ©ntent of
elements in £ hachavensis and tha n soik
Parts of plant Cu Zn Pb Cd
Root 01" 0 178 0 490" 0 435 [13]
Stan 0 618" " 0 321 0 375 0 035
M . % n —4&- - SMB/100
Leaf 0 454 0 536 0 310 0 146 E)ﬂ
a& —&— Cmic/Corg
* p 005,% *p 00l n=23 Eﬁ cedhee SRR 0
tu
22 g N Ko AR CO1 %1000
Q @ @ o o Qg @
2, - Q7 § X 88 Sections of Cu mine area
( ) QL ,
2 2 2
b Fig. 2 Vanation of microorganisms features from different sites
(P< 0 05) 2 i (SMB= Soi Microbial Biomass)
( = Cmic/ 5
Corg) (
qCO2= Rmic/ Cmic) 2 5 (07)
, Q7 QL2 : (Q6~ Q1 )
(p< 0 05)
,  CGmic/Corg  qCO2
( Cmic/ Corg)
(¢CO2) ’ ’ Cmic/ Corg ,
¢ & - (Q1- Q6)
, (Q7 ) (Q1~ Q6)
. Cmic/ Corg  Corg( )
[12]
5
Table 5 Reldionship of microorganism paramed ers under different sites”
Ttem 01 02 03 04 Q05 06 07
Cmic/ Corg ~ SMBC? - 087 - 0768 - 062 - 0459 -0 210 - 0104 - 007
qCO,  SMBC - 083 -0 825 -07% - 0731 -0 650 - 0323 0 084
SM BC 0 487 0 631 0 664 0 785 0 832 0 8% 0912
Cmic/ Corg  Corg - 050 -0 665 -07712 - 077 -0 &6 - 0 840 - 0951
1) n= 3; 2) SMBC: Soil Microbial Biomass Carbon
( 1d )
23 )
Biolog Q1> Q2> 03> 04> 05> Q6
14 3 B > Q7, (Average well wlor development,
olog , AWD) 04 Q1 48 h, (07
9 R S ) 108 h,
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Fig. 3 Utilization of microigansms to energy source catbon , Cu
3 14 (2 152 13~ 7 325 32 mg kg 1),
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RESEARCH ON SOIL MICROBIAL CHARACTERISTICS OF SOIE ELSHOLTZIA
HARCHOWENSIS SYSTEM IN COPPER MINE TAILINGS

Long Jian Huang Changyong Teng Ying Yao Huaiying
( College f Resources and Environmental Science, Zhgiang University, Hangzhou 310029, China)

Abstract This paper reported soil miaobial characteristics of Elsholtzia harchawensis-soil system in Lipu Copper mine tait
ings, Zhejiang Province, and correlations between the metal element contents of £ harchawensis and soil were also analyzed The
results indicated that metal element contents of E harchawensis in sequence were: Cu> Zn> Pb> Cd There were significant
orrelations in Cu contents between E harchavensis and soil in Copper mined tailings region, and the next was in Zn contents
Compared with the control, the £ harchaw ensis-soil system possessed obviously different soil microbial features: intensiver in m+
crobial basal respiration strength, and higher microbial ece- physiological parameters Cmic/ Corg and qCO,, but lower in soil micre-
bial biomass Biolog data showed that soil microbial community strudure was obviously changed inthe £ harchavenss-soil sys
tem, and much more consumed rapidly carbon sources, but the lower in the ratio of utilization compared with the control

Key words FElsholizia harchawensis; Soit plant system; Heavy metal; Soil microbial characteristics



