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Table 1 SHected il properties and nickd concentration
9y Total N Total C Total Ni BX-Ni? CAB-Ni? OX-Ni? OMFNi? RESN;® CECY
p
(gkg™? (gkg™ ") (mgkg™?)  (mgkg'’) (mgkg') (mgkg'’) (mgkg')  (mgkg'®) (cmol kg™ ?)
6.37 1.42 18.43 12.51 0.04 0.18 0.48 0.64 11.17 1.74
1) EX-Ni: Bxchangeable Ni ;2) CAB-Ni : Carbonate Ni ;3) OX-Ni : Fe/ Mn oxidesNi ;4) OMFNi :
Organic metter-Ni ;5) RESNi : Resdud Ni;6) CEC: Cation exchangable capacity
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1.1.2 Alyssum corsicum
Alyssum murale (Brassica juncea L. Loss) 1.3.3 [4 @l
1.2
500 g 3 , 0,
( ) ( ) DNA
400 mg kg™ ! , RADP PCR DNA DS
61 , DNA
, A. corsicum BSA BS A02 BS A03 BS All BS
A. murale 5 6 , A19 BS A20 5
4 , PCR (UVP, INC.)
1 (N15, P15, K , DNA Shannon-Weaver
15) 0.4g ', 110d (7]
. 40 d
1.3 2
1.31
2.1 DTPA
A. corsicum A. murale B. juncea( ) 2,
: ( ) DTPA
) , 1 2,
1 120 g ( 1 7 ; 1,
, DTPA
, DNA , ,
- 20
: 0.005 nol L™ " DTPA
1.3.2 3] pH (8]
125 ,
HNO; + HAO, + HF , 0.005 nol L~ * 1 DTPA
DTPA20m 150 r min™* 2h , , ,DTPA
(Hitachi 7-5000) DTPA )
. [10, 11]
5 D
Table2 Totd Ni concertration in rhizogheric and ron-rhizopheric ils
No. Qrtrol (mg kg™ Y) A. corsicum (mg kg™ %) A. murale (mg kg™ Y B. juncea (mg kg™ %)
1 12.2+0.5A 11.4+0.6AB 9.5+1.0C 10.2+0.9BC
2 110.5+1.7A 112.3+2.4A 111.0%2.0A 110.8+1.0A
3 210.9+1.9A 209.0+0.8A 208.9+3.3A 208.6+3.9A
4 311.3+1.7A 310.8+1.2A 308.0+3.0A 310.4+2.3A
5 411.4+0.6A 407.5+2.5A 407.3+3.0A
6 810.5+2.2A 805.0+4. 1A 807.4+3.6A
7 1600+ 7A 1550 +58 1544+6B
1) + Means+ D. Different lettersin same line indicate satidticaly sgnificant differ-

ences by oneway ANOVA and LD method (p <0.05) between tregtments
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3
Fg 3 PRopudionsd fungusin rhizopheric and rorn-rhizopheric ils

JA. corscum  B. juncea
, 50. 30 x 1CP
g! 1376x10° g ';A. murae 800 g

kg * (65.34 x 10P
., loomgkg*

9
9.71x10° g'Y

ron-rhizogpheric ils

:A. murale B. juncea 100 mg kg *
: 8.30x10° g ' 7.91x
10° g *;A. corsicum
, 8.38x10° ¢! , 400 g
kg ! 100 g
kg™t ,
;A. corsicum
, 9.70x10° gt 100 mg kg~ *
(8.92x10° g ;A murale 300
mg kg™ ! . 4.14x10°
g ';B.juncea 100 mg kg !
, 3.60x10° g*! :
100 mg kg™ *
(2
s >
S 13
, [14]
: 100 mg kg *
, , 300 mg kg™ *
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_ , [12] , 6
121.9 224.6mgg ', 100 mgkg !
A. corsicum
[15] 3 , 162. 6
: 513.8 mg kg™ ', 300 mg kg !
(513.8 mg kg™ ) ; A. murae B.
) , juncea ,
[16, 17]
2.3
5
1 O- 01
0.09mg kg *h?! 3
2

8 A. corsicum

B A. myrale

@ B. juncea

!
|
!
|

Ratio of basal res

Fg 5 Bas regiraion in rhizopheric and ron-rhizopheric ils

[18, 19]

[1]

[20]

2.4

2.5

A. corsicum

DNA

A. murale
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B. juncea 25 (7 , U7 ( 3, 888
4 ) 5 RAFD-PCR . 94%; 5 |, 6%
3 5 DNA
Table 3 Summary o the resuts obtained by anplification with 5 primers
Pimers () () () (%
BS A2 230 216 14 94
BSAC3 188 149 39 79
BSAlLL 201 201 0 100
BSAIL9 207 201 6 97
BSA20 121 121 0 100
Um 47 888 59 A

Anplified band;  Polynorphic anplified band;  Nonrpolynorphic band;  Ratio of polynorphic bands to tota bands

DNA )
, DNA DNA ,
, DNA DNA
:A. corsicum (315 ) :
> A. murae (284 ) > (216 ) DNA SWI ,
B. juncea 4 132 ,
DNA )
Shannon-Weaver (sw1) 7 7 , , ,SVI
SWI DNA
. [20] PCR-DGGE
O 3E#E X £ Non-
rhizospheric )
soils
B A. corsicum !

B A. murale

B B. juncea

A B H
0 800 1600
g Added Ni cone. (m 5

7 Shanron- Weaver 1 Swi )
Fig 7 ShanmonWeaver index o microbid DNA sequence DNA

in rhizogpheric and ron-rhizopheric ils —

Baath [ DNA
(] ’ DNA
DNA , DNA
3
3, ( 6%,
, 100mg kgt

DNA ; ; ,
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RESPONSE OF MICROBIAL COMMUNITIES TO PHY TOREMEDIATION
OF NICKEL CONTAMINATED SOILS

Ca Xinde® Qu Rongiang’ Chen Qizhu® Zeng Xiaowen™ Fang Xiaohang'
(1 Schod o Emvironmental Sdience & Enginering, Sun Yat-Sen University, Guangzhou 510275, China)
(2 South China Ingtitute for Environmental Scence, SEPA, Guangzhou 510655, China)

Abgract Through pot experiment , dfects of phytoremediation on microbid communities in soils different in nickd treat-
ment level were sgudied. Two Ni hyperaccumulaors and one Ni tolerant gpecies were planted in paddy soils different in Ni con-
centration , ranging from Ni 100 to 1 600 mg kg™ *. After 110 daysof incubation , il microbia activitieswere andyzed. Results
show thet populationsdf bacteria, fungus, and actinomycetes and biomass of the mi croorgani sms were gimulated when nicked was
added a arate o Ni 100 mg kg *in ron-rhizogpheric woil. When the rate was over Ni 100 mg kg™ *in the il , adverse dfects
on the ils microbia communities were observed. Hantation of hyperaccumulators coud increase both the population and
biomass of il microorganisms, because by absorbing nicke from the il and excreting root exudates, the plants reduced nickel
toxicity and inmproved the living environment of the microbid . However , different plant gecies had dfferent efects on nicroor-
ganignsin il .

Randomly Anrplified Rolynorphic DNA (RAPD) with 5 primerswas used in this gudy in 25 il sarplesdf 4 typesdf wils.
A totd of 947 anplified bandswere obtained , including 888 bandsdof polynorphic and 59 bandsdf norrpolynorphic. The results
indcated that the conpodtion of microbid DNA sequences had changed because of nickd addtion in treated ils. Shannon
Weaver index of il microbid DNA sequence reduced in nickd contaminated soils with increasng nickel concentration. The
changes in Shannon-Weaver index in the 4 types of sils ranged from 1.65 to 2.32for A. corsicum, 1.37 to 2.27 for A. mu-
rade, 1.37to 1.96for B. juncra, and 1.19 to 1. 85 for mon-rhizogpheric il . With the same anount of nickd added to ils,
the Shannon-Weaver index in rhizopheric il with plant was higher than that in rorrrhizogpheric il .

Key words Sil ; Nickd ; Phytoremediation; Microbid community



