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Acacia confusa and Eucalyptus urophylla polluted by heavy metals in Guishan of Huangpu area
(Guangzhou) were studied. The results show that the soil of Guishan in Huangpu area is mainly
polluted by total Cd and Zn, which have the badly negative influence on soil microbial communi-
ty. The worse soil condition reduces bacterial amounts, delays microbial metabolic activity, low-
ers microbial carbohydrates and amino acides utilization and reduces microbial diversity indexes.
Bacterial amounts and Microbial diversity in root zone soils are higher than soils without plant.
However, because of the heavy metal pollution in Huangpu area, the bacterial amounts. micro-
bial substrate utilization patterns and diversity indexes in the root zone soils of Acacia confusa
show no significant difference with that of Eucalyptus urophylia. While, at the late stage of in-
cubation, microbial metabolic activity in the root zone soils of Acacia confusa increases sharply
and has higher metabolic capability than other soil samples. Moreover, Acacia confusa can not
only stabilize the Cu and Pb in soil, but also absorb Cd and Zn. And its nitrogen fixation can en-
hance soil nutrients. Therefore, Acacia confusa, a popular pioneer tree in Guangzhou, is suit-
able for the vegetation rebuilding in the heavy metals polluted site in Huangpu area, Guangzhou.
Key words: heavy metal pollution; root zone soil;  microbial community diversity; Acacia

confusa; Eucalyptus urophylla

0 3] 3

J T A T 4 R TG e S T A AR v ST Y — T SRR AE L BT A 3 T 7 e )
ZE MOk 2 EMA . AR D TR LR E SRR =B BT
W 85 05 T 6 B3GR W A E R R S D R Y H R SR A AL Ay,
VIR T 22 FF Pk RE U b, S5 e AR 25 BP0 J0Ih 38 25 19 532 W) AT 48 78 0 8 vh AR ) Rl S ) RE 1Y 22
S0 BL BIOLOG ¥ A it U5 ) F hy SE 0l ) 7 k43 BT R 167 8. L DIt S e B 0 i 2 1
L5 K Z REVE R AR A B B2 N IR R R 2R

AR S B ER A Tl 3kl 22— s b T 2 AR R ML R B Y 22 O 1 I O SR E /Y T
b Al FE R S 5 BT 3k T A AN (R R RE TS U B Tk X T T AR R VLU L BR T
ZAAUACZ PGB X AU o X AR T S AR S RV B, T M T
My AL Tl BT e b, HZR B A 1l (2965, 3 hm®) 1 T RIZHMER T Ak T HEmcw i
SR BRRAE Bl 52 B A [6) B2 R A il IR L N C AR e 23R A & B I A LR (Acacia con fusa)
R M4 MR (Eucalyptus urophylla). /K 15 9 ™ 58, & £ 3 58, B 45 1L B &, + 3 3R 85 i
i RORT B A SR AT BIOLOG 3P B 85 A %) B0 8, 1L 5 5 DX A2 R ARl R 2 B R
el 375 175 DX 15 V5 AR SR R A AR DX SRR W R TS 2 AR R AT T 5T B AR AR R T N T M
DX 45 J 15 Y X T IR WY e TR 2 AR R RS W L S ) N B DX TN T e T T AR
WHERERSS.

(T

1.1 WFFEHb A
TN T3 A F b B £8 LATRG - 18 1 T T R R I PR 2 KU L AR B AR 21~ 22 CL i
BHO A FHRIBIB3CLEA MA (7 A) FWRIE29 CLEA. FFHRBEKE



52 AR IR I TE R 2= 2= ik (A SR B2 RO 2009 4F

1670 mm,—fB4 -9 ANZWN, 10 A ZRAE3 AN FEF KRN B IR, L3901
SEPEARE S

TR A i A M — A T M T R A T DX AR R A L A e R S X T e
PRAE20 ke Z2 A7, J& LG 105 Yo U 114 SR T XA 7 ARl K 2 g A el P Ay b BT 33k X, L - 49
A SRy AH R 355 77 X R 3.
1.2 FESCRAE S A3

WP G AR (10 45) R M He (15 4F) Sy WF 8 B il 18 5 o5 8 A 19 100 L 26 1.
x1 FAERERER
Tab.1  Characteristics of the plots for collecting soil samples
TS A X R Af i W I 1w AL
HPT £ HUER X 10° MR 7R 85° o1 355
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HPW 5 1 4030 1 1) FE R AR X 10 It L
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2005 4F 12 7 H AE B & A A ai, B R RS 6 BRARMEA , 23 3 A8 AR X (BE R T
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Tab.2 Nutrients and Heavy metal contents of soil sample

ER: 2= HPT HPW HPO CKT CKW s
pH(H,O) 4.30+0.01F 5.06+0.018 4.63+0.01P 5.76£0.014A 4.80£0.01¢
HHUFE/(g+ kg 1) 30.00%£0.07¢ 26.65%0.05°  21.00%0.08E  46.32+0.09% 109.03+0. 38"
2R/ (g kg™ D) 1.14+0.01¢ 0.97 £ 0, 00P 0.61+0,01F 2.15+0, 028 3.14+0, 017

HRA/(mg » kg™ ') 74.42+0,23C 70.88+£0.45P  46.86%0.23F 146.77+0.718 216.30%1.594

Cu 25.93%0.078 35.90£0.04%  21.93%0. 18 8.62%0.11F 10.94 £0. 19P 21.8
i%lﬁ Zn 308.67£1.31¢  653.03+2,65% 505.63%£6.828 58.82+0,27F 78,74 £0. 43P 62
(mii‘;ﬂ y Pb 184,33 +£2, 53" 198.13£2.98% 126.33+3,72¢  45.40%0.37°  34.01%0.16F 47.1
Cd 3.66%0.01¢ 7.13£0. 067 6.15%0. 15" 0.15 0. 00F 0.18+0.00P 0. 144
Cu 6.31+0,01" 13.03 £0. 09* 6.30 0, 06" 0.87£0.01P 1.73%0.02¢

BHEE 7y 23.17+0.15¢  173.90% 0,732 156.97+0.69B  8.49+0,07° 23.02%0.11¢
ElEo =/
(mg » kg-1) Pb 58.81%0.

098 115.50£0.53%  38.19%0.18¢ 8.09 0. 02F 1(

.06 %0, 09P
Cd 0.34£0.00¢ 2.36%0.014 1.85%0. 00" 0.
FE RS (R0 EE G338 £ AR 2R B2 H 22 5 B3 (P<<0.05)
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%%&ﬁiﬁ?ﬁﬁ?@gﬁ? HPO. Bk L il AEX P EEMHEARX L EE LR & &K
TR,

09 0. 00F 0.13£0.01P
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2.2 A AR 3 #iRtEMmARKE
I X s e g Tab.3 Bacterial amounts of tested soil samples
B B AL T of BRIK (WL 3) L A8 [l 7 57 T HCEE/(10° cfu - g™ 1)
8 DX VR JEURR B 406 20 3 75 1 H"T I
FE Az, H ot B X 125 A 40 e 78
%ﬁ,ﬁﬁiﬁgﬁiﬂéﬁﬂ%ﬁiﬂ%/}\ HPO 12.83 £0.59¢
2.3 MUY RETE ZREME CKT 3 602. 62+ 274, 747
2.3.1 BIOLOG ECO #{F #z 3 25 B {5, CKW 738.12£70. 78"
TR AL % ~ B TR R A B CF I £ AR e R BN 2 2 5 B 3%
AL (AWCD) (P<<0.05)

Hi L ERCAE Y REVE B E L
AWCD {E2S AL it e T AN CULIEL 1) 3 AN [R] 9 £ X Sl R W e v AWCD [ 3 Hof B
F IS ARO0~24 h 6] KL A AWCD E#RAR /I » I BR IFHEAS b AR AR . of I8 DX e A
Yot AWCD fE 24 b I 46 W T e o AQIHS PR 2% R T 8l XL JF T 144 h iR B i
ZIE IR R R B X L ETEAS h T AR A B A BT B
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Fig. 1 Variation in AWCD over time in ECO plates (mean value * standard error)
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HPW {ii + PC2 1 7 3ify.
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Tab. 4 Main substrates with high correlation coefficients to PC1 and PC2 of diversity patterns

PC1 r PC2 r
- - D78 % i 1 0.247 a-D-FL B 0.252
D-AHE 0.324 NS
i BT 0.224 4B AHE R 0. 414
N- 2 B - D-45 45 i 0.275 D2 7L % i -0. 262
D-4F 4 — b 0.323 D-7 %5 2 R -0. 428
RIRA AR 0.377
D-2= L 6% P R 0.239 BAY
B RN k3 80 0.215
LR A Bk e 12 0.236
L-22 58 1R 0.240
Jhie 2%
Ji5 I 0.253
o
A1 -BE R AL 0. 296

PR T AT - 0.2 8 />0, 2 BB TR

©CKT o CKWe HPT mHPW aHPO

3
2 =
N % o
O 1F
&
o 6
R -
= -l
H
_2 -
_3 (S
=5 -4 =3 =2 | 0 1 2 3 4 5
F s 1(PC)

B2 AR e U R 28 B B4 S S A G R + B v )

Fig.2 PC scores for substrate utilization data at 72 h (mean value * standard error)
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J& & EEX AWCD(72 h) #l Shannon 557 B ) G R0 ) R T = 38 5% 73 Xk H #4120
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Tab.5 Diversity indices of soil microbial communities

RS F W EARE Shannon £ FE1E 38 51 Shannon ¥J 4] B
HPT 1418 2.563 +0.043" 0.972 £ 0. 003AB
HPW 15+ 18 2.635+0. 0778 0.968 0. 0018
HPO 5+ (¢ 1.650 £ 0. 055¢ 0.977 £ 0. 005
CKT 23+ 14 3. 087 £ 0. 0264 0.980+ 0. 0014
CKW 21 24 2.965 0, 1534 0.977 £0. 004

i TR R ) B EE G E + AR ER) KR B2 181 22 5 8 3 (P<C0. 05)

x6 ITEMRSMEMEESHEEEXESHR

Tab. 6 The relationships between soil characteristics and microbial community functional diversity

pH - - - - 0.839°  0.724** 0.614% 0.531" 0.314
A BT - - - - 0. 166 0.626* 0.602% 0.567" 0.297
o - - - - 0. 455 0.832%% 0,792 0.747 %% 0.391
A - - - - 0. 444 0.826"* 0,782 0,734~ 0.391
4 Cu —0.425 —0.635" —0.756** —0.750°* —0.690** —0.734** —0.522° —0.402 —-0.728**
4 Zn —0.332 —0.695"" —0.839** —0,820"% —0.684** —0.811"* —0.702"* =0.638*  —0.601"
4 Pb —0.497 —0.738"" —0.823** —0.829°" —0.625* —0.760** —0.552* —0.423 —-0.661"*
4 Cd —0.388 —0.741° —0.887** —0.870"* —0.696** —0.861"* —0.767** —0.706** —0.572*
HH Cu —0.292 —0.598* —0.715"* —0.701% —0.645* —0.675** —0.482 -0.376 -0.710*
B Zn  —0.153 —0.549% —0.705"* —0.672** —0.594* —0.698** —0.678"" —0.668* —0.433
B Pb  —0.242 —0.569% —0.650 ** —0.642"* —0.562* —0.573*  —0.344 -0.222 -0.737""
Bk Cd  —0.130 —0.596* —0.732"* —0.701** —0.574* —0.687** —0.639* —0.614*  —0.486

E: 0 P<0.05, % P<<0.01
3 9 #
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F38 AR 2 AT DA 300 X 5 AR SRR X 1 3 BR Cu, P g4 i LU KA 83078 5 1 I
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Cd 327 FA7 A R 1) W OB SRV T 638 B 9 T e 19 1 A Bty v AL B A BE T L & 5 A
Sy B S SEE G R R AR

I

JH T B X 1 R R s Y b 4 Cd R4 Zn 5 EORORE )T T T S
(L s X B3l 2 P B 7 2 i R DA IOE » - SRR 5 1) B A 5 AN T S8 il A A I 1
o X T A T T S i M) ARG+ 22 IR A B0 DX 15 975 R A R R I e AR X - S A
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