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1
Table 1 Some physical and chemical poperties of soil samples tested
(%)
oH . Alkali— hyd Porticle composition
0) Organic C Total N bl CEC
H rolysable N - ~
Soil No. (gke™ ) (gke ) - (anol kg™ 1) 2~ 0.02 0.02~ 0. 002 < 0.002
1 7.84 4.52 0. 87 8.2 1.51 58.35 32.53 9.12
2 6.48 0.22 0.08 1.31 1.26 65. 87 25.59 8 54
3 7.61 2.05 0.9% 9.7 2.75 67.23 23.81 896
4 7.17 1.58 0.75 6. 46 251 63. 08 27.47 9.45
5 5.38 5.79 0.9 67. 87 6.01 54.45 33.20 12.35
6 6. 14 4.48 0.73 48. 48 4.87 48. 71 40.08 11. 21
7 518 6.24 1.97 105. 4 9.75 31.06 58.30 10. 64
8 5.02 1.3 3.2 86. 21 10. 51 35. 12 36.85 2803
Cd ,
5 (8 ) 30.748.35
9.72 3.83 33.50 ;
28.84 7.37 3.72 16.14 44.38
2.1 2
LSR 0. 05 ,
Pb 7Zn Ag Cu Cd Pb 7n Ag Cu Cd
2) , Pb Zn Ag Cu (p< 0.05)
2
Table 2 The heavy metal conteris of soil samples collected in the Pb, Zn, Ag mine area( mg kg™ )
Total metal Avalaible metal
Soil No. Ph Zn Ag Cu Cd Pb Zn Ag Cu Cd
1 1604. ¥a 1836.42a 41. 92a 50.92a 15.21a 53.55% 230.46a 1. 40a 16.16a 1. %a
2 1399. b 1565.45h 32 71b 39.83b 11.11b 52.12b 281.64b 1. 30a 13.82b 1. 25b
3 1104.41¢ 1272. 54¢ 25. 15¢ 31.75% 9.7Tc 40.21c 198.41¢ 1. 31b 10.48¢ 1. 21b
4 1061.37d 1015. 16d 24. 27d 26.11d 7.23d 31.76d 210. 88d 1. 40b 11.57d 1. 26c
5 714.%e 923. 14e 17. 03e 19.81e 5.10e 2. 66e 163.00e 0. 53¢ 1.0% 0. 59d
6 658. 81f 759. 98 13. O4f 16.74f 5.70ef 19. 64f 143. 80f 0. 5lc 1.02f 0. 46e
7 43.94 9.8 94g  11.90g 4.6f 16.682  144.605 046 0.96g 0.35
8 28.48h 121. 14h 2. 13h 6.64h 0.2¢ 1.03h 23.68h 0. 4e 0.43h 0. 02
875.59 1011.45 20. 71 25.46 7.37 2.7 174.56 0.8 6.94 0.8
3
, 2.2 (SMBC)
2
83. 03%, ,
Zn
pH )
[11~ 19]
2
3
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43.90%  30.90% ,
, (ISR )
Kandeler!"”
, (p< 0.01); 1~ 5
1.43 7. 02 , ,5~ 8
14]
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Table 3  Soil microbial biomass catbon, hasal respiration and bacteria number of s0il samples tes ed
Bacteria
Microbial biomass Basal respiration Metabol ic
Soil N (Clg g ) (C0s- Clg g~ Th 1) tient (h™ ') b
oil No. o g - quotien
: EE H (10% cfug™
1 16. 82G 0. 332A 0.020A 6. 65G
2 9.24H 0. 160H 0.017B 1.3 H
3 30. 75F 0. 320B 0.010C 11. 05F
4 63. 64K 0. 307C 0.005DE 25. 38E
5 85. 85D 0. 275D 0.003E 43.21D
6 95. 47C 0. 256E 0.003E 73. 68C
7 123. 60B 0. 40F 0.002E 9%. 36B
8 169. 50A 0. 180G 0.001E 213. 63A
74.36 0. 259 0.008 58. 90
LSR (p< 0.01)
2.3 ,
[11, 12,16~ 19]
) 2.3.1
Biolog
Biolog
: (AWCD)
[16~ 19]
1 , AWCD
) 60 h , 72 h
. 108h :
) (8 ) ,
(1~7 ) AWCD 5.75%
( Biolog ) 4.61% 15.15% 30.83% 50.31% 57.11%
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Fig. 1 Changes of microbial me abolic profies on Biolog plates for soil 14. 86% 8. 11% 22. 97%
samples ested 33.78% 41.89% 51.35% 70.21%,
Biolog )
95 )
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4 Shannon
Table 4 Analyss of soil microbial community richness and Shannon index
(S) Shannon (H)
Soil No. Community richness Community Shannon index
1 11G 1. 280G
2 6H 0.97H
3 17F 1. 850F
4 25E 2. 530E
5 31D 2. 980D
6 38C 3. 170CD
7 52B 3.550B
8 T4A 4. 070A
26 2334

LSR (p< 0.0)
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Shannon

; 4 4 ;
(1~7 )

Shannon
3. 550,
0.977, 57.34%
) Shamon
(p<0.01) ,
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MICROBIAL ACTIVITIES AND FUNCITONAL DIVERSITY OF
COMMUNITY IN SOILS POLLUTED WITH PB ZN AG MINE TAILINGS

Teng Ying"? Huang Changyong™ Luo Yongming® Long Jian' Yao Huaiying'
(1 College  Environmentd and Resources Sciences, Zhgiang University, Hangzhou 310029, China)
(2 Sol and Emironment Bioremediation Research Cenire, Institwe ¢ Soil Science, Chinese Academy ¢ Sdences, Naying 210008 China)

Abstract In this study, the miaobial activity and structure of microbial communities in soils polluted by tailings from
Pb, 7Zn, Ag mine areawere studied. The results showed both total and soluble metal loadings in these soils increased with prox
imiy to the mine tailing reserve. Indictors of soil microbial features varied significantly because of heavy metal contamination
stress. Soil microbial biomass and viable population size ( plant counts) were negaively affeded by the elevated metal levels, but
the size of soil basal respiration rate and miaobial metabolic quotients were positively influenced by the increasing heavy metal
pollution levels. Microbial cammunity strudure also changed wih increasing contamination, as indicated by Biolog data and prirr
cipal component analysis of Biolog canmunity metabolic profiles. Soil miaobial metabolic profiles ( AWCD) values, canmunity
richness and diversity index in mine soils decreased remarkably as campared with adjacent norrmine soils (p< 0.01). & was
suggested that the decline of soil microbial cammunity fundional diversities would occur in soils polluted by heavy metals from
mine tailing, deaeased microbial number used energy carbon and utilization ability of microbial communities for carbon subr
strates. The microbial adivities and communiy functional diversities can effedively indicate soil environmental quality transition
from mine area to norrmine conditions.

Key words Pb-Zir Ag mine tailings; Heavy meal contamination; Soil microbial activities; Functional diversities of micro

bial communities



