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1 MEYHHEDEE NI SELIEPEDE RN
Table 1 Effects of microorganisms on plant growth in Ni contaminated soil
* EX3
Alyssum corsicum Pseudomanas vesicularis 3 29% 43% [38]
309%
Alyssum serpyllifolium PGPE(A3R3) 10% [26]
Noccaea caerulescens Arthrobacter, Microbacterium 12% 25% [39]
Greengram Bradyrhizobium RMS8 24% [27]
Pea Rhizobium RPS 17% [34]
Brassica juncea Pseudomonas Ps29C, 31% 73%  40% [40]
Bacillus megaterium Bm4C
Brassica juncea, Brassica Psychrobacter sp.(2 ) 351%  285%  [41]
oxyrrhina Bacillus sp.(3 )
Brassica juncea, Brassica PGPB(Y ) [42]
oxyrrhina 30%
Brassica juncea PGPE(A3R3) 50%  45% [26]
Alnus firma Bacillus thuringiensis GDB-1 41%  44% 70%  [43]
Helianthus annuus L. Bacillus safensis, Kocuria rosea [44]
37%  94%
Arabidopsis thaliana Arthrobacter sp., Microbacterium sp. 51% 31% [39]
Brassica juncea Pichia farinose FL7 40% [45]
Eruca sativa Pseudomonas putida 34% 41% [46]
38%  24%
Scirpus triqueter PGPB 200% [37]
Althea rosea Bacillus subtilis 174 57% [47]
47% 19%  25%
* **  Ni
R2 WMEVMEVEEN SRLIEPRANSEENT
Table 2 Effects of microorganisms on available fraction of Ni in Ni contaminated soil
Ni

Alyssum murale Microbacterium Ni 18% [48]

arabinogalactanolyticum
Alyssum corsicum Pseudomanas vesicularis Ni [38]

Ni 19%

Noccaea caerulescens Arthrobacter sp., Ni 4% [39]

Microbacterium sp.
Brassica juncea, Brassica oxyrrhina Psychrobacter sp.(2 ) 3 Ni [41]

Bacillus sp.(3 ) 51% 50% 44% Ni
Brassica juncea, Brassica oxyrrhina PGPB(23 ) 9 Ni [42]
Brassica juncea Pichia farinose FL7 Ni(NO3), Ni [45]

Ni3(PO4), Ni 357%
Scirpus triqueter PGPB Ni [37]
90% 50%

Althea rosea Bacillus subtilis 174 Ni 52% [47]

http://soils.issas.ac.cn
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R3 WEYMEDIEE Ni SRR DEY X RIIRRME

Table 3  Effects of microorganisms on Ni uptake by plant in Ni contaminated soil

300 Ni

http://soils.issas.ac.cn

Ni
Alyssum murale Microbacterium Ni 32% [48]
arabinogalactanolyticum
Alyssum corsicum Pseudomanas vesicularis 3 32% [38]
54% 306%
Alyssum serpyllifolium PGPE(A3R3) Ni 10% [26]
Noccaea caerulescens Arthrobacter sp., [39]
Microbacterium sp. 45%
Brassica juncea Bacillus subtilis SJ-101 Ni [49]
58% 77% 14%
greengram Bradyrhizobium RM8 Ni [27]
15% 19%  22%
pea Rhizobium RP5 Ni [34]
32% 35% 38%
Brassica juncea Pseudomonas sp. Ps29C, Ni [40]
Bacillus megaterium 17%
Bm4C
Brassica juncea, Brassica Psychrobacter sp.(2 ) Ni [41]
oxyrrhina Bacillus sp.(3 ) 56%  73%
Brassica juncea, Brassica PGPB(9 ) Ni [42]
oxyrrhina 200%
yellow lupine Burkholderiacepacia VM 1468 400% 200% [50]
Brassica juncea PGPE(A3R3) Ni 15% [26]
Alnus firma Bacillus thuringiensis GDB-1 Ni 54% 75% [43]
Helianthus annuus L. Bacillus safensis, Kocuria rosea Ni Ni [44]
53%
Arabidopsis thaliana Arthrobacter sp., Ni 17% [39]
Microbacterium sp.
Brassica juncea Pichia farinose FL7 Ni 50% [45]
Althea rosea Bacillus subtilis 174 Ni 74%  186% [47]
- Ni
Ni
Ni Ni
Ni Ni Ni
Ni 51
) Ni
Ni
4
Ni
PGPB PGPB -
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Research Progress of Plant-microbe Remediation of
Ni Contaminated Soil

QU Pan', FU Yi'?, LIU Mianxue'?, WANG Yan'*, HUANG Min'*"

(1 Sichuan Institute of Atomic Energy, Chengdu 610101, China; 2 Irradiation Preservation Key Laboratory of
Sichuan Province, Sichuan Institute of Atomic Energy, Chengdu 610101, China)

Abstract: Soil health is the guarantee of food security, and soil pollution caused by human activities needs urgent
treatment. Ni is an essential trace element in human beings, but excessive amount of Ni is toxic. At present, Ni pollution in soil is
serious in China. The Action Plan for Soil Pollution Control should be responded as soon as possible to improve Ni contamination
in soil. This paper summarized the basic principle of the microbe-assisted phytoremediation, and the effects of adding
microorganisms in Ni contaminated soil on plant growth conditions, soil available Ni content and plant absorption of Ni, which is
of great significance to find suitable plants and microorganisms for remediation of Ni contaminated soil. Meanwhile, this paper
also expected the focuses in future research, such as the effect of organic acids on plant-microbe combined remediation,
establishment of the PGPB Library and searching for super accumulation plants.

Key words: Plant-microbe; Ni; Soil remediation
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