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P.putida P.putida P.putida Promoting properties
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Siderophore production
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*ACC-deaminase
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Figure 1: the effects of fluorescent pseudomonad strains on the shoot dry weight of corn (Means with
similar letter(s) are not significantly different at 5% level according to Duncan’s multiple range tests)
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Fig.2. Comparison of mean of the effects of (a) strains of fluorescent pseudomonads and (b) the

siderophore ligand on root dry weight of corn
(Means with similar letter(s) are not significantly different at 5% level according to Duncan’s multiple range tests)
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Figure 5: the effects of fluorescent pseudomonads strains on concentration of Zn in corn (Means with
similar letter(s) are not significantly different at 5% level according to Duncan’s multiple range tests)
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Table 3: The interaction of bacteria and siderophore ligand on Zinc concentrations in the root.
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Means with similar letter(s) are not significantly different at 5% level according to Duncan’s multiple

range tests.
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Figure 6: Comparison of the effect of fluorescent pseudomonads strains on Zn uptake by plant

Means with similar letter(s) are not significantly different at 5% level according to Duncan’s multiple
range tests.
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Table 4: The interaction of bacteria and siderophore on zinc uptake in the root (ug pot™)
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Means with similar letter(s) are not significantly different at 5% level according to Duncan’s
multiple range tests.
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Table 5: The interaction of bacteria isolates and siderophore ligand on the concentration of the chemical
forms of Zn in the soil (mg kg?)

(SB £ ,55LS 55 Jges,5e) 5585 e WIS sl (Bacteria) st
Siderophore ligand levels (umole/kg soil)
(Mean) ;%L 140 70 0
(Soluble) gk

0.385A 0.4152 0.3102 0.3502 p0

0.296A 0.4552 0.3902 0.0452 pl15

0.173A 0.165% 0.3152 0.042 pl8

0.355A 0.6152 0.375% 0.072 pl19
0.412A 0.347A 0.127A (Mean) .Sils

(Exchangeable) JsLs

24.9B 24.0° 27.1%¢ 23.6° p0

32.3A 27.6%¢ 28.8%¢ 40.52 p15

32.6A 33.6%¢ 26.7° 37.3% p1s8

27.1AB 25.5b¢ 26.1%¢ 29.4%¢ p19
27.8A 27.3A 32.7A (Mean) . Sls

(Carbonates bound) lacle S b o aige

66.0A 62.5b¢ 75.90¢ 59.60¢ p0

74.6A 66.5% 54.8¢ 1022 p15

T74.4AA 79.4° 69.10¢ 80.6° p18

66.2A 63.2bc 64.80¢ 70.75 p19
68.0B 66.1B 78.3A (Mean) .Sl

(Bounded with Fe and Mn oxides) ;S 5 ool sloansTh o wige

112A 106b° 127%¢ 102¢ p0

125A 123%¢ 119%¢ 1332 p15

127A 121%¢ 119%¢ 1402 pl8

116A 118%¢ 1162¢ 115%¢ p19
117A 120A 122A (Mean) .Sl

(Organically bound) JT slge b ouss w9

17.3A 16.12 19.8? 15.92 p0

19.9A 21.02 20.42 18.3? p15

20.8A 19.1@ 20.52 22.82 p1s8

20.7A 19.0? 19.6° 23.42 p19
18.8A 20.1A 20.1A (Mean) .Sle

(Residual) caslendl,

878A 8892 848%¢ 8982 p0

847AB 860%°¢ 8762 805°¢ p15

842B 846%¢ 863%¢ 818pe p1s8

868AB 872%¢ 872@ 8612¢ p19
867A 865A 845A (Mean) . Xils
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Effects of plant growth promoting rhizobacteria and siderophore on
distribution of chemical fractions of Zn in soil and its uptake by corn
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Abstract

Successful phytoremediation of metal-contaminated soils largely depends on their
bioavailability in soil. Samples of a contaminated soil with elevated concentration of Zn were
applied in the pots to evaluate the interactive effects of DFOB siderophore (0, 70 and 140
uM kg) and metal tolerant bacterial inoculation (p0, p15, p18, and p19) on Zn accumulation in
corn and metal speciation and sequential fractions in soil. Results indicated that bacterial
inoculation increased Zn concentrations in corn shoot. Addition of DFOB (140 uM kg?) to pots
of the soil which was inoculated with pl5 isolate significantly enhanced Zn concentration in
roots as compared to control. The uptake of Zn by shoots was increased in pots inoculated by
bacterial isolates compared to those in the un-amended soils. Ligand addition significantly
enhanced the concentration of DTPA-extractable Zn. Also co-application of DFOB and
bacterial inoculation significantly decreased Zn bound to carbonates fraction and increased
water soluble Zn concentration. Based on the results of this study, it can be concluded that co-
application of DFOB and metal tolerant bacteria are efficient in increasing the bioavailability of
Zn when expressed relative to the control treatment, which might be of great significance for the
successful phyto-extraction of Zn-polluted soils.
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