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EES A E TR R KR 240 Bk A HEA T
WEm Rz o, X X R T e A AR A A
K 1

1.2 HEEERERLE

WFFE XA L RS . A KA LR K
SR, TUEE EIUR A5 KRR . itk
ILVEREE 6 A, B RF I 1L % 57 b
(QU), Wil [ Q2 ), PIpRRubIFE FiiF it [ Q3)
(FEESH LT ReH 5 km ), R UFAGHTAE_L 00k %
KEESE (Q4) (HEESH 1IITFRth 12 km ), TR
FERRHIEC Q5 X BHES B L PRl 16 km ), FEAK [ Q6 )
(AR L5 LX),

2009 4 4 H A FEIESE 1 mx1 mAE 7k
TTREVE A, WIS RIS . R YR 11
(Miscanthus floridulus)FhHF5 R | & 385, IF
TR NFEHLREE 5~10 MR T YIRS —
AFESh 1 S BUBKERIETREE N 0~20 ecm R A T4,
BEATCWAES, PO RIS o g — st +
SRS 2 mm 0, T EEEH S KR, 0~4 Tt
FEHEI IR E e bn s ) —3R 0 BT R
FHF I 52 A+ HE AR AL M R 4 i . e
B2 ISR 1,

1.3 MEFE

T IERE Y A JE T o B R Y
M. 25 M, HEBEFKGEE, 70 CRELTZE
Fikk, #pEit 80 Hifi. FEMZTKILH VHC)) :
VOK=1 0 L RRGESR, JRFIIR ECRETHNE
+3%€ Zn, Pb. Cu. Cd (45 HCl. HF FIEE
FR 1k, ICP-OES ( Optima5300DV, Perkin-Elmer
Instruments, USA ) illE ; HIEF AN ESBITEW
SR ECR A 0.1 mol'L! By HCl 15 Wk
[V(HC) : VK)=5 © 11320, AR ICP-OES

~=[15
M
F1 gl tERNER L FER

Table 1 Some chemical properties of soil samples tested

T . wCEHUR) wCR R wllfe R/ )

B G T

Eiked (gkgh)  (mgkgh) (mgkg))
N24°33'36.6",

Ql 14.649 32.255 30.1 6.55
E113°43'14.0”
N24°34'06.0",

Q2 17.235 12.033 24.5 3.16
E113°43'44.3"
N24°33'38.1",

Q3 18.012 41.233 55.6 3.04
E113°44'16.8"
N24°30'14.2",

Q4 15.451 36.740 60.5 3.48
E113°44'06.9"
N24°28'46.8",

Q5 19.112 50.212 63.1 2.71
E113°47'46.1"
N24°29'57.1",

Q6 20.652 48.568 66.4 3.82
E113°4920.8"

- HESLAR AL AP TN A YR el fh 2
AMRENS B VoK) - m(4)=2.5 1 1IREJEH pH i
W +35 pH {H; AYLFHES RIS ERNE; )
it N B B0 E 5 0.5 mol- L™ AYBRIR S 40
P IERES S, AW @A 3L P

IR T SR MR SRS 5 AN
S RNEEABREISEREIRAE;, BEE, STIK
(Martin)5 32 5P R RITR A T ki, e R IG
— S A IR R IR AR R . WL A
Stephenson 15573 MPN ;5 WEAH{LAHTE , MPN %
N 405, B4 b (Ashby) Jo &SNS V-4 25 1 14 A
By FHERMRE, RIERML; ZgE, HH
WRBIE F TR AR 15
1.4 HiEAIE

IR ] Excel 2003 F1 SPSS16.0 4iit
BAFI3HT o

2 Z#HR5TE

21 HETERIE—EYREESERENH
211 XEEFLEBRES> KM

MAEHK A3/ Zn, Pb, Cu, Cd £wAIAH
J s B BT A SR (3R 2) AT, 0 XA S AREE S £
B[ Zn, Pb. Cu. Cd o4y 4 b 3R
55 i AR E(GB15618—1995), I HA™ X 1 4%
) Zn, Pb. Cu. Cd i/ X e 254k
TR, HAR I A 42 (49 ) 2 X R -4 (6
SHEHAY 1024, 19.98, 119.10, 21.351%; A%
SEXE S T RR AR (6 5 - AE)47.95. 12.27,
76.73 . 47.57 4%, VLEAETIX LSS BN R RREE Y
HEEEIGY . £ 2 BdEZ LSD0.05 Mg HH, Wi
X AL EISMES HAEH Zn, Pb. Cu. Cd B4 K
AR BB 22 F(P<0.05), X—2E G EE
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G AR PR B, e 4R i A
I 7 e g 200,
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T R A B FE N Zn[(110.25+18.12) mg
kg'1>Pb[(71.16+5.97) mg kg ']>Cu[(50.15+5.37) mg
kg'1>Cd[(3.02+0.81) mg kg'], . . HoEEE
SYBINEIN Zn>Pb>Cu>Cd, i Zn Fii /35U
Ei0(123.25+14.10) mg kg'], 43912 Pb 4 1.6 1%,
Cu fiy 2.4 %, Cd 359 1%, Zn, Pb. Cu. Cd &
J& TG R FER YA RIS T oy BN —HE, RN
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Table 2 Heavy metal contents of soil samples collected in the mine area mg-kg!
Ex A
TR
w(Zn) w(Pb) w(Cu) w(Cd) w(Zn) w(Pb) w(Cu) w(Cd)
Ql 1768.25 1241.13 1 698.75 9.13 291.75 68.50 238.50 1.42
Q2 780.88 1 000.50 1572.50 5.11 15.07 56.43 127.20 0.09
Q3 440.25 750.25 695.20 1.25 50.25 90.35 105.50 0.40
Q4 295.25 602.75 288.75 0.63 68.83 138.03 47.79 0.51
Q5 250.33 350.25 150.25 0.55 40.25 58.30 40.25 0.30
Q6 60.50 35.13 6.38 0.13 1.56 6.03 1.33 0.01
e HEPRIE B T G if
ARSIt bt 250.00 200.00 50.00 0.30
(GB15618—1995)
n v ede | JaE P L >
P B, ARy U A B Gy, Rt

E1 APEEYFARBLEESRTRRESH

Fig.1 Content of elements in different parts of Miscanthus floridulus

213 AP EHMELETLETLENX AR
FAT AR S F TR TN 3, 4

T APPEATALAR . 25, YRR Zn 543
Zn JCE MK B F(P<0.05), HPHR . ZEHHCH g
(P<0.01); R Cu, Cd 53K EE; ZEhHy
Pb JTCEMARC % o ULRH AT P45 8807 Zn BIAHSE
L Pb, Cu., Cd JTCERAHXMELS, 11 Zn 5T
BOEONR N, AT Zn B . 2RI, [F)
F, BT R A — R X AR R T R W GE
. BREUAN—FE, — s TAIAS B sk
5 — 7 TG A S B A T R A Y R R AR )
TR R fE 1121

#3 ANEEYSTETRHAXRY
Table 3 Correlation coefficient between the content of

elements in Miscanthus floridulus and that in soils

THYITAL Zn Pb Cu cd
R 0.725%* 0.171 0.489* 0.425%
E 0.621%* 0.528%* 0.365 0.025
it 0.465* 0.321 0.320 0.116

*RR P<0.05, **#R P<0.01, n=18

22 ARTHEENT XTEMED
MY LTSS LR — Y R

e iy S Y ER IR A HEA P R A E Y
A3t . ARG RN L EEE R (I R R 2
SRR TEAR . MR MR, AT
DR b Sz e 4 S8BT o e AR Ak, i ELR 2 4
A AR R BB
221 XEMAMHRZ

ST R 4)FW, SE0 X (6 5) HIEMEL,
W IX(1 %5, 29)HHERETE YRR iy 40 R . ik
LEANEES, HPpgip ., g msos ol N
71.49%~82.50% . 15.14%~42.99%, & B > ik
L >HRE, RIBXESERE MR, K 4
AT A, 07X Ok EE R, XTRES
i AR RO . TEY S AR 2 AR LA
Ay, IR T S 50 i ) A IR TR
g P, HEE B IEA K, X ATfE
518 400 9 EAZ AR P 0 B R PR (3 N T AT
TV T A0 T Rk T T e S A W i R
AT 2 B v e 3 %) T 4 J %o L e A K EL A
fER . MW 4 vhmll, 530 X B, 77X+
A BT T 68.43%~80.32%,
222 AIEMAMETA LR

IR FEAE R E S S
C. N EEFICRMIIMEE R sh, HEGEMEYE
B R B R S R GG I b
EIRGR HRW, WL HE BTSRRI IR, 1
WA A BB A PRI 2 TR, dE
W IX(6 5) AR RS0 BT o AR X
(15,2 9) TN 12.45~22.82 % H1 15.70~67.09 1% .,
+ 3 AL AN A AL AN B RS S A R
AW N, DX A3 i 28 - 3 b o i /b
FEAIG T HAEA M N RE

TP HAR N EAE HEAR W EZORIE
Z—PO0 NF 4 AL, S5XHHAG )M, 0
X (1%, 2 )R E N B BRI S, F
RN T8 92.82%~97.79%, 3 [ A [ N %R
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Table 4 Soil microbes number under different pollution degrees GAFEih) g']
TR i} ELA & JEv s AL i) LR A [ A
Ql 2 765.5x10° 25.18x10° 505.5x10° 3315.1x10° 256.8x10° 0.013x10° 0.136x10° 0.018x10°
Q2 3365.3x10° 25.44x10° 575.6x10° 3 866.1x10° 296.5%10° 0.026x10° 0.386x10° 0.023x10°
Q3 3718.6x10° 26.11x10° 645.3x10° 4366.6x10° 375.6x10° 0.033x10° 0.653x10° 0.041x10°
Q4 4518.3x10° 26.88x10° 744 3%10° 5316.8x10° 473.8x10° 0.046x10° 0.833x10° 0.055x10°
Q5 8 568.5%10° 27.55x10° 795.5x10° 8376.6x10° 1773.7x10° 0.149x10° 1.567x10° 0.095x10°
Q6 15 810.2x10° 28.6x10° 868.5x10° 16 800.5x10°  5933.5x10° 0.715x10° 3.288x10° 0.733x10°

THE, X5 HEPESBISY pH SRR
Ko YR IEAMABTET P FE Ny, R
ORI S SRR PR, 53k
W IX(6 5) AL, 7 X A e R AR T
[% 74.91%~93.30%, B [X - HELF 2 24 B B [
%, BEISEmRIRYIR IR AR, i 58 e
AN YL AUNIOEAES e DI

L EAHrRl L, ST (6 5) HIEA L, 7ERT
XNZ5 8 C, N AL . e
Fom B RAG; EERIEYYINE, HESEUE N FH
B b YR EEBEREAL, 3
AR IR KRR, ik, "X AT RS
AL F AR FA A R EFE RS shi i, I
KKHIES T3 €. N BIRc R R E
Wsh, XA A b R G R R itk
REWRE T X M E A S R G R EEZ Hi.
3 Z5ig

(1) 8y X B A E AR TR a8 M
T4, 0 X e Z B FR R T5 e, o7
DX A A PN o 4w i A S i A 4 i A
FRAS R B B IEAR G . AT L5 e X 3%t
MRIX, T3 4R I s Es Wik, MY E s
JE AT WA

(2) 5xHIR ML, a0 KNS5 1 C,
N AL AL AN . B E Ko BRI B4
JEIS YR, EHEESEE N E@ER L dgEE
i B REAIR, A -39 vl 23 () AR A R AR B A
B, X HRAEBRGA T AR TA SN %
SEAE S EE L, A RKHISS T3k ¢ N &
FEOURMEIRHCR AR IR 5 . XT3 245 A H By
(AAH BB B R IR BV 2 0 X 3 E W A 3
REREEZ HIW .

(3) TERE — 120 X EARI5 Y LA S
ARG, ANUCEWE M A R R, R
A IR E YR SRR, EE L IEMEY
BR%,
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Studies on soil microbial ecological effect in the exploitation of mineral resources
in Shaoguan Guangdong province

QIN Jiangiao, WANG Yonghong, LI Zhaohui, LUO Yuchi, ZHU Zhixi

Guangdong Provincial Academy of Environmental Science, Guangzhou 510045, China

Abstract: Mining activities have caused severe soil environment changes in Dabaoshan Mine, Guangdong,Southern China.The acid
mine drainage and heavy metal ions drained directly into the Hengshihe river, which contaminated severely the ecological
environment along the river. This paper reported soil microbial characteristics of Miscanthus floridulus-soil system in heavy metals
contaminated soils around Dabaoshan mine tailings, Northern Guangdong. The results indicated that metal element contents of
Miscanthus floridulus in sequence were: Zn>Pb>Cu>Cd. There were significant correlations in Zn contents between Miscanthus
floridulus and soil in Pb/Zn mine mined tailings region, and the next was in Pb contents. The results indicated that, the total quanlity
of major soil microbes declined, of which the minesoils was decreased by 68.43%-80.32% in the top so0il(0-20 cm) compared with
that of the non-minesoils. The proportion of bacteria and actinomyces in the amount microbes decreased, while that of fungi not
obviously changed. The amount of major physiological group including ammonifiers, nitrogenfixing bacteria, celluose decomposing
microbes, aerobic nitrogen fixing bacteria and anaerobic nitrogen fixing bacteria all decreased.

Key words: mineral resources; heavy metal; soil ecosystem; microbial ecological effect



