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Isolation and identification of Cd- and Zn-resistant bacteria in the rhizosphere of Eichhornia crassipes and
their effects on Cd and Zn removal
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(Laboratory of Eco—Environmental Engineering Research, College of Resources and Environment, Huazhong Agricultural University, Wuhan
430070, China)

Abstract : Three Cd— and Zn-resistant bacteria strains (R12, R15, and R16) were isolated from the rhizosphere of Eichhornia crassipes.
Heavy metal tolerance tests indicated that the strains could tolerate up to 10 mg+L™ and 30 mg- L™ of Cd** and Zn?**, respectively, and 16S
rRNA sequence analyses identified isolates R12 and R15 as Pseudomonas and isolate R16 as Stenotrophomonas. The results on the effect of
strains on the removal of heavy metals during 36 h showed that the amount of Cd and Zn removed by R12 and R16 increased with time,
whereas that removed by R15 first decreased and then increased, and the amount of Cd and Zn removed by all the strains reached a maxi-
mum after 36 h. Among the three strains, R16 was the most capable of removing Cd and Zn, with maximum removal amounts of 0.17 mg - kg™
and 2.71 mg-kg™ Cd and Zn, respectively, and maximum removal rates of 41% and 16%. Furthermore, the co—culture of E. crassipes and
the rhizosphere isolates on Cd— and Zn—enriched substrate indicated that R12 and R16 mainly affect the Cd enrichment of E. crassipes by
inhibiting the entry of Cd ions into the roots, whereas R15 affected Cd enrichment by regulating both the entry of Cd ions into the roots and
the migration of Cd ions inside plants. The three strains all affected Zn enrichment by regulating the migration of Zn ions inside the plants.
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Pseudomonas aeruginosa strain P60(KF670598.1)
Pseudomonas aeruginosa NO6(¥J972534.1)
Pseudomonas sp. R12(MG396955)

Pseudomonas sp. R15(MG396976)

Pseudomonas stutzeri strain Tpt-5(MF079261.1)

Pseudomonas sp. WXGRA1(KJ184876.1)

95 Pseudomonas plecoglossicida strain C6—-1(KY910104.1)
100 Pseudomonas plecoglossicida strain DS39(EU834261.1)

921 Pseudomonas sp. strain EGY4(MF093526.1)

Xanthomonas axonopodis pv. citrumelo strain( AF442741.1)
Xanthomonas sp. R9-563(JQ660008.1)

93100 Xanthomonas oryzae gene( AB680057.1)

100 || Stenotrophomonas sp. R1 6(MG388296)

100 Stenotrophomonas maltophilia strain MHF ENV20( HM625746.1)
0.02 88 [ Stenotrophomonas maltophilia gene( AB194321.1)

80 Stenotrophomonas maltophilia strain Al-Khrj5(KY123858.1)

2 RI12.R15.R16 #9 165 r(RNA EEFFI R5L BH
Figure 2 Phylogenetic tree of 16S rRNA gene sequence of R12 R15 R16

x 1 BREHAEX Cd WEKRE(107 mg-g'DW)
Table 1 Removal of cadmium by bacteria in
unit quality( 102 mg-g'DW)

bk B FRa)

12 h 24 h 36 h
R12 5.37+1.61 6.65+0.09 7.63+0.36
R15 5.09+0.76 4.74+0.53 6.53+0.17
R16 4.60+1.56 5.50+0.53 16.66+0.29

®2 BAEEE Zn WEKE(107 mg-g'DW)
Table 2 Removal of zinc by bacteria in

unit quality( 102 mg-g'DW)

- i FR I T

12 h 24 h 36 h
R12 45.48+17.28 51.11£0.11 56.59+1.54
R15 39.64+4.76 36.47+0.82 51.80+2.88
R16 40.97+9.42 60.62+0.98 270.75+5.40
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Figure 3 Removal rate of cadmium and zinc by

bacteria at different time
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Figure 5 The effect of R12,R15,R16 on Zn content in Eichhornia crassipes under zinc treatments
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