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Research on Function of Rhizosphere Microbial Diversity in Phytoremediation of Heavy Metal Polluted Soils

DING Qiaobei, CHAO Yuanging® , WANG Shizhong, CHEN Yanmei, QIU Rongliang”

('School of Environmental Science and Engineering, Sun Yat-Sen University, Guangzhou 510275, China)

Abstract; Rhizosphere microbes play important roles in phytoremediation of heavy metal polluted soils. They can
strengthen the growth of plants and promote absorption, transportation and accumulation of heavy metals in the rhi-
zosphere by excreting plant growth hormone, siderophore, 1-aminocyclopropane-1-carboxylate ( ACC) deaminase,
flavonoids compounds, phenolic acids and other organic substances. These secretions could further produce func-
tional microbial community which can adapt to the stressed rhizosphere environment. The roles of rhizosphere mi-
crobes in phytoremediation of heavy metal contaminated soils was reviewed. Based on the systematical summary on
the functions of rhizospheric bacteria, fungi and archaea in phytoremediation, the influences by pollution type,
ameliorant and rhizosphere plant species to rhizosphere microbial activities were reported. The perspectives of the
future research on related issues were also discussed.
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Figure 1  Role mechanism of rhizosphere microbes in phytoremediation of heavy metal polluted soils
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Table 1  Classification of rhizosphere bacteria
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Pb.Zn Pb:138.0; i 10 TR [19]
7n:282.2 HIFFE ]
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245 / Fie b 25 56 /M 4.6 x10° R [20]
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Cr 8.5~14.2
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Table 2 Influence of different heavy metals on rhizosphere microbial diversity and dominant species
g ORI ity B e I
(mg-kg™) Xk
As 304 il 8.65(Log CFU - g ") (ELH (61]
4358 ) 8.45(Log CFU + ¢ 7") HKHEE
Cd 2.5 EE=2 135(Coic) [62]
KA 115(C,;.) /
#p 93(C.ic)
Cd 42.9+2.93 Ir RIS 2 6.28(Shannon) 0. 002( Simpson) I [63]
6 J§ 6.54(Shannon) 0. 002( Simpson) LS|
8 J& 3.83(Shannon) 0. 149( Simpson) JEREF ]
Ph 200 KA 2. 86( Shannon) AR [60]
800 2.60( Shannon)
Ph 57.5 i 30.5% (AR E) B [64]
6295.2 9.6% (HUEYIA )
Cu 300 KF K759 3.10( Shannon) AR [65]
1 000 BET5% 2.19(Shannon)
Cu 2014 £120 W54 11 Ff Cu i) 1700 x10°(Log CFU - g ~") AR ] (18]
BT
In 169 A 1 575( Chaol ) T [66]
2053 350( Chaol )
In 87 ~15 000 ks — BRI (52]
Pb.Zn / ERib 753 131(Chaol ) 4.055( Shannon) BN R (67
Hiy5Y 233(Chaol)  4.093( Shannon)
{655 375(Chaol )~ 4.303(Shannon)
Pb.Zn Ph.57.5; 7n:137.7 WA fiigi 1 3.023(Shannon) 0.053(Simpson) [59]
Ph.148.0; Zn.272.2 fi 2 2.870(Shannon) 0.062( Simpson) /
Ph.244.8; 7n.707.6 fir i3 2.477(Shannon) 0. 094(Simpson)
Pb.Zn.Cu  Ph:0.182:£0.003 SAWEE 4 FETRF 6. 0( Shannon ) S| [68]
7n:0.339 £0.063 AT
Cu:0.128 £0.003
As Cd,Cu Ph As:11.2£1.8 JoE fifil 3.5£0.16a 0.95+0.01a W FE [69]
Cd;2.3£0.3 ('Shannon) (Simpson)
Cu:163.9 +£27.4
Ph:455.3 £135.2
As:16.922.9 fifi2 4.1£0.01b 0.98+0.0b RN
Cd:3.2+0.4 ('Shannon) (Simpson)
Cu:154.8 £12.3
Ph:411.7 £50.3
As:1.320.1 fiigi3 3.6+0.1ab 0.97 £0.0ah TUMTH R
Cd:1.0£0.1 ('Shannon) (Simpson)
Cu:65.3 4.3
Ph:53.8 +1.1
Cd .Cr.Cu, Cd:2.7£0.1 EWEHTE 2.27( Shannon) FERE [(32]
Pb Zn Cr:599 + 64
Cu:130.8 £8.2

Ph:481.9 £57.6
Zn:2 085 £229
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