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Effects of Cadmium Stress on the Microbial Biodiversity in Purple Soil and

Alluvial Soil Potted with a Poplar (Populus deltoides x Populus nigra)

WANG Ao WU Fu—<hong YANG Wan-qin ZHOU Li-giang WANG Xu—xi HAN Yu

(Faculty of Forestry Sichuan Agricultural University Ya’an 625014 China)

Abstract:Effects of current Cd contamination levels on microbial biodiversity were studied under the typical Cd contaminated soils in
the Yangtze Basin. Purple soil and alluvial soil potted with a poplar (Populus deltoides x Populus nigra) were selected and the
culturable soil microbial amounts by flat method microbial biomass and bacterial community structure by PCR-DGGE were
investigated. Cd supplies significantly increased the culturable amounts of bacteria and actinomyces in purple soil but decreased the
culturable amounts of fungi and the content of microbial biomass N. Fingerprint of DGGE also showed that bacterial community
structure have obviously changed under different Cd supplies. In contrast the lower Cd supplies slightly increased the culturable
amounts of bacteria and fungi in alluvial soil but higher Cd supply treatment decreased the culturable amounts of bacteria actinomyces
and fungi and the content of microbial biomass N. However only a slight change was observed under different Cd supplies by DGGE
fingerprint. Additionally there were few effects of Cd supplies on the content of microbial biomass C in both purple soil and alluvial
soil. The results provided basic data to understand the effects of present Cd contamination levels on soil microbial characteristics.
Key words:Cd contamination; purple soil; alluvial soil; culturable microorganism; microbial biomass C and N; bacterial community
structure; PCR-DGGE
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Table 1 Physicchemical properties of purple soil and alluvium soil
pH /gkg ™! /g kg ™! /gekg ™! /g kg ™! Cd/mgekg "
4.85 1. 280 0. 446 3.054 20. 028 2.95
8.02 0.324 0.618 3.586 8.733 2.87
1.2 SDS 65C 2 h; 13000 r/min 10 min
(GB 15618- 2 . 3
1995) 4 (0. 0.5.1.0. 1.5
mg/kg) CK.T1.T2.T3 3 (25:24:1) 13 000 r/min
( 36 cm 25 cm 10 min 0.6
25 cm) 20 kg( ) 16 000 r/min 10 min
CdCl, 2.5 H,0( ) .2008 3 75% 2
N 50 WL TE Omega Gel Extraction kit
. 2008 10 . DNA 0.7%
DNA 1.5 PCR-DGGE
PCR 16S rDNA V3
1.3 341f  534r " 1341f 5°-CGCCC
GCCGCGCCCCGCGCCCGTCCCGLLGLLeceeGeeeaa
v (colony forming units CTACGGGAGGCAGCAG-3"; 534r 5°-ATTACCGC
CFU) N N GGCTGCTGG-3". PCR
N 1 200 bp. PCR 50 nL 25 pL
' Takara Premix Ex Tagq N 1 nL (20
C(MBC) N(MBN) - mmol /L) 100 ng 50
K,S0, " K,Cr,O0, pL. PCR 94°C 5 min 20
+eSO, N MBC 94°C 1 min 65 ~55%C 1 min
MBN MBC MBN K. 72C 1 min( 0.5%C)
(0.38) K,(0.45). 10 94°C 1 min 55°C 1 min
1.4 DNA 72C 1 min 72°C 5 min ¥ PCR
Zhou 2 Bio—Rad iCycle Bio-Rad
DNA. 5.0¢g 13.5 mL pH 8.0 Dcode system  PCR
50 L K (20 mg/mL) 35% ~65% 100 V 60C 16 h.

37°C 225 r/min

30 min

1.5 mL 20%

»  Bio-Rad GS-800
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* SPSS 18.0 LSD
1.6 (p <0.05).
DGGE
2
Bio—rad Quantity
One 4. 62 . (unweighted pair— 2.1
group method with arithmetic averages UPGMA)
Shannon-Wiener (H) Simpson Cd
() * 3 T3 > Tl >
v T2 / Cd
H=-> PP, D=2 P
C 2. cd
n s T1 T2
DGGE (s=n,,) P, 13
Cd
2 cd D
Table 2 Effects of different Cd supplies on culturable soil microbial amounts
x10* x10° x10* /
/CFU-g~ /CFU-g"! /CFU+g ! x10 2
CK 88.52 +0.50 a 17.67 £5.20 a 14.00 +£2.05 a 1.99 £0.60 a
T1 201.14 £1.00 b 8.67 £2.45 b 58.00 + +7.48 ab 0.46 £0.30 b
T2 158.49 £7.50 ¢ 7.33£4.99 b 45.00 £4.78 b 0.43 +£0.10 b
T3 257.75 +0.50 d 4.03+0.82b 70.67 +15.87 ¢ 0.16 £0.20 b
CK 70.42 £8.11 a 4.5+0.41 a 272.31 £5.28 a 0.6+0.06 a
T1 132.52 +9.52 b 5.01 £0. 82 ab 167.5+5.5 b 0.5 +0.06 ab
T2 78.58 £10.39 ¢ 6.14 +1.12 b 213.41 £6.32 ¢ 0.8+0.13 ¢
T3 62.14 £7.19 ¢ 3.21 £0.82 ¢ 169.34 +10.67 b 0.4+0.13 b
1) CK.TIT2 T3 0.0.5.1.0 1.5mg/kg( Cd/ ) (» <0.05)
2.2 MBC MBN
16S rDNA V3 DGGE MBC/MBN. Cd T2
( 1) dd MBC MBN T1 MBN
MBC/MBN.
Cd
3
Cd
0.73 T1 T3
0.88(C 2). »
2 Shannon—
Wiener « 3 Cd Cd
Cd
Cd . Cd
Simpson MBN
T1 T2 Cd
Cd
2.3 C N MBN
MBC
MBN ( 4). Cd Cd
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