50 5 Vol. 50 No. 5
2013 9 ACTA PEDOLOGICA SINICA Sep. 2013

DOI: 10. 11766/trxb201210110407

k
1 127 1 1
(1 ( ) 210008)
2 264003)
X172 A
12 79
64.8% ° - .
4
1042
’ 1
., (Rhizobacteria)
13
« _ _
»” .
* (20110490137) « (1101045C) « (
)( 2011 508 ). (2012)
T E-mail: ymluo@ yic. ac. cn
(1979—) o E-mail: cathymaying@ gmail. com

12012 =10 - 11; 12013 -05 -31



1022 50
16.0 mmol L',
A (Plant growth promoting
rhizobacteria PGPR) 2
15 10
(Indole3-acetic acid TAA) .
(Antibiotic) 1- - (- 3
aminocyclopropane- —carboxylate ACC)
1647
PGPR o PG- PGPR
PR (Siderophore) «
(Nitrogen fixation) « (Phosphate solubilization)
18
. . 9 2631 1
( ) (Biosurfactant) « PGPR
( )> . PGPR
19_20 AY AY N AY
(Acinetobacter) ~ (Achromobacter) ~ .
(Azospirillum) (Alcaligenes) « 3.1 PGPR
( Pseudomonas) ~ ( Psychrobacter) PGPR
(Bacillus) '
2 PGPR
o Belimov 7
Cd ( Brassica jun—
° cea) Pseudomonas putida
Am2  P. marginalis Dpl 1- -
o (Alyssum murale) 1- (Pisum sativum L.)
o- (Alphaproteobacteria) 10% 19% ~
2, (Thlaspi goesin— 25% . PGPR
gense) ACC N N
( Holophaga/Acidobacterium)) ~ a—
(Alphaproteobacteria’) ( Verrucomicrobia)) T, Ma Alyssum  serpyllifolium
- - ( Cytophaga—Flexibacter— Phleum phleoides 5
Bacteroides) Ni PGPR;
2 SRA2 450 mg kg~
*. 351% +285% -
(6.2 ~11.3 x . ACC
10°CFU g ') (1.7 ~3.5 pg fluores— o PGPR
cein g~ dry soil h™") o 200 (D)
8 12.0 mmol L™" 11 ( o)



5 : 1023

| iy [ i | | 1
' iR 3 e TC B | G | T A A oL v
: Increasing mineral solubility H ) Inorganic phosphate +«— Phosphate solubililization €—  QOrganic phosphate
I | 1 |
o . 1
L MKW i p i 4 4 |
: Secreting plant growth regulators : : Ammonium nitrogen -— Nitrogen fixation a— Nitrogen :
| ! | |
| 1 | _ .
| A5 Z AR AP i | OBE-RRERREGIE & 241 . BAT i
| Modifying ethylene level ! : Fe-siderophore Siderophore Femicion :
i ) 3
[ 1 | '
| AT 1 | T = FR kMR & !
: Producing antibiotics : : Potassiumion ¢ Decompaosition of aluminosilicates Aluminosilicate :
b e e e T :
{2 = 4L Tt AL

Mechanisms of plant growth
promotion

o 5 L \

Mechanisms of biocontrol

Mechanisms of detoxification

Wi e ¥

Bioadsorption

LR e R

Redox reaction

PGPR e Hi 1 6 52 & i e L 3peb iR 15

Fm————————————

: : A
! SRS ! Role of PGPR in phytonemedistion of heavy Bioleaching
: Competition and colonization | metilcontsmipstedisatl =0 A 000 Beiccacmiaesaeee oo !
| i
! o A e fe !
‘ £ ' AL A A O WL
: PiSbanon o fetiviutte i \ Mechanisms affecting metal bioavailability
| I
1 i T RGEIUE ! ! i
: Induced systematic resistance : \ AT LR R 4L 1K :
R S S — I : Secretion of organic acid and siderophores
- '
! £ 0 0 BV .
| Secretion of biosnriactants :
et i HR L | GO |
- lﬂll:;ﬂ;:lic;;:‘l:l‘l g Mechanisms of heavy metal resistance : Secretion of extracellular polymenic substances !
e et

1

Fig.1  Role of plant growth promoting rhizobacteria in phytoremediation of heavy metal contaminated soil
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PLANT GROWTH PROMOTING RHIZOBACTERIA AND THEIR ROLE IN
PHYTOREMEDIATION OF HEAVY METAL CONTAMINATED SOILS

Ma Ying' TLuo Yongming' ** Teng Ying' Li Zhengao'

(1 Key Laboratory of Soil Environment and Pollution Remediation Institute of Soil Science Chinese Academy of Sciences Nanjing 210008 China)
(2 Yantai Institute of Coastal Zone Research ~Chinese Academy of Sciences Yantai Shandong 264003 China)

Abstract The potential of plants to absorb translocate and accumulate heavy metals and their biology characteris—
tics makes them one of perfect choices for heavy metal remediation. However it is important to discover some strengthe—
ning measures for phytoremediation considering its limits of tolerance to heavy metals for practical applications. With the
development in natural resources and the technologies microbial regulation makes phytoremediation more viable and more
valuable. Reviewing emerging microbial technology in recent years plant growth promoting rhizobacteria (PGPR) have
been applied as environmentally friendly alternatives and play a significant role in phytoremediation process due to their
abilities to alleviate heavy metal phytotoxicity to promote plant growth and to influence the migration capacity of metals.
Currently great researches have been done on the screening identification and application of PGPR. This article aims to
review the interactions between plants and PGPR and their potential mechanisms used to accelerate phytoremediation of
heavy metal polluted soils.

Key words Plant growth promoting rhizobacteria; Polluted soils; Phytoremediation; Heavy metals; Bioavailability



