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ABSTRACT

Heavy metal pollution in soil is a great environmental problem and must be resolved urgently.
Phytoremediation technology is generally accepted and broadly applications are phytostabilization and
phytoextraction that is either absorbtion by root or accumulation by leaves and stems, respectively.
Unfortunately, limitation on phytoremediation is heavy metal toxicity to plant. Interaction between plant and
microbe, especially phosphate solubilizing bacteria, which produce plant growth regulators and also secrete low
molecular weight organic acid for desorption of heavy metals from soil, could enhance efficiency of
phytoremediation. In this review, therefore, phosphate solubilizing bacteria and its role in enhancing the
efficiency of heavy metal remediation were discussed; that is, guideline for sustainable and environmentally

friendly application.
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(Phosphomonoesters) WoalWlatadineas (Phospho-
diesters) waznoalnlnsioanes (Phospho-triesters) 1Hu
F1UUNINUTEUIRL 400 D9 1,200 Hadnsumenlansuny
(Ahemad et al,, 2009) uidufiundoaneimeanedaiiu
Uselevdsonvuaviivfgalulduseloydladlanu 1
fladnsusonlansuiu (Goldstein, 1994) losanvloaniesa
TuAutnswiuasiinfuansussneuidsdoudu q fusg
u 19 lanfavenludueandn egfiflenuazusueniaiy
ualivlaiesagnaimioogluguiiliazansihegfuoyae
i feduuuailiSeazareveamaiiausaduasinsn
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geuaiiSelsamauiunsldsufuisiidusuunns
afaseiivlagldsiuduivngulaosueafiyianesazii
Tnsthdalansaminlumuiuseansnimanntu
5.2 nsdaaszilanelsnes

latnalsnos (Siderophore) dunuindidglu
nszuaun1satuayunisiisiamanluldlssleviveaiiy
ameldanngUsunusigumanddnga lnsuuaiiieazaie
Woamnazaiiuazanudesanslanelswesimiinluana
Auaziianudunziazaseenuiieduiusnman (ron
chelating agent) (Schalk et al., 2011) ﬁ’lﬁleﬁﬂﬁwudiu
Tugjeglusuirloialessunazeglusuvesarsuszneud
avansildeevioliavare wu leasenleduazeon
Flensenleddmimmaniazateiildlufudinlng L
Wiemesensissyiulavesiefivnazuuafise (Ahemad
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wusnila lasilley unaideu dned uaadloy dnifa aisy
ayinaransiutunsed (Nair et al., 2007; Rajkumar et
al,, 2010; Schalk et al., 2011) AauanUAluN1TLEITUTIH
wiinvewuaiseazaeweamnviliausamuauliua
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Wegdunidnelsafivld wenanidllsrenunisfnuiin
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a a Y v (v 3 =1 F 27 & a
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and Glick, 2012) A19819L9U wWuATTuazatavaaLe
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waztreatuayumstudeivieisnisatndofivlid
Uszandnmlaednnialeidnisazan dnifa dinzd way
Tasidonludiuig 9 YpuieLBeLfiuanniy (Kumar et al.,
2008)
5.3 n1sdaAszinndulaauadfn
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A a Ao
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nsndulnaLeTRnUawUATISY (Kamnev et al., 2005)
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