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Speciation and Phyto—-availability of Vanadium in Vegetable Rhizosphere
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Abstract The tessier sequential extraction technique was adopted to study the speciation and phyto—availability of vanadium in vegetable
rhizosphere and non-rhizosphere by a pot experiment. Results showed that vanadium speciation in vegetable rhizosphere and non-rhizo—
sphere was mainly residual and Fe—Mn oxide—bound species, and content of every vanadium species varied with its speciation. With increas—
ing of the additive vanadium in soil from 25 mg-kg™ to 200 mg-kg™, content of different vanadium species in rhizosphere also increased ex—
changeable species increased by 9.89%, carbonate—bound species by 9.38%, and Fe—Mn oxide—bound species by 9.99%, whereas residual
species decreased by 33.6%. Higher content of the additive vanadium in soil resulted in increasing of transfer competence of vanadium and
absorption of vanadium by vegetable. When content of additive vanadium reached 200 mg -kg™, biomass of vegetable was decreased by
41.6% while content of additive vanadium was higher than 100 mg -kg™, vanadium in vegetable more than 85% was accumulated in veg—
etable root. Vanadium content in root, stem and leaf of vegetable was affected obviously by content of the carbonate—bound vanadium species
in rhizosphere, with the correlation coefficient 0.992 6, 0.992 7 respectively. There was obviously a negative correlation between fresh mass of
vegetable and content of the carbonate—bound vanadium species in rhizosphere, with a correlation coefficient —0.995 4.
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Table 1 Physical and chemical properties of the soil 21
w / CEC/ wN/ wP/ wK/ wV/
P kg emolokg?  gkg!  gkg! gke! merke! 3
5.74 11.24 7.43 1.08 0.93 16.4 94.97 3
1.2 86%
1.2.1 1% <50
2 mm mg - kg™ >
N CO NH, , 0.2 g P,0Os KH,PO, > > >
0.2 g KO K;SO, 0.1¢ =100 mg-kg™ >
3 kg 0.20 kg > > > o
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2 Tessier

Table 2 Tessier sequential extraction procedures

1 mol-L™" MgCl, pH 7.0 25+1 C 1h
1 mol-L™" NaAc pH 5.0 HAc 25+1 C 5h
0.04 mol*L" NH,OH-HCl w HAc 25% 96+3 C 6 h
1 0.02 mol*L™" HNOs+w H,0, 30% 2 w H,0, 30% 1 85£2 C 2h 2 852 C
3 3.2 mol-L™" NH,Ac w HNO; 20% 3h 3 25+1 C 30 min
HF+HCIO4#+HNO;
3 mg- kg™

Table 3 Vanadium speciation in rhizosphere and non—rhizosphere potted plant soils mg-kg™

w V 1%  w V 1%  w V 1% w V 1% w V 1%
0 0.290 0.29 0.090 0.09 6.871 7.04 2.314 2.37 88.01 90.2 97.58
25 0.827 0.66 0.937 0.75 23.11 18.6 5.200 4.18 94.31 75.8 124.4
50 1.704 1.14 3.715 2.49 39.74 26.6 8.349 5.59 95.63 64.1 149.1
100 9.318 4.73 6.490 3.30 59.53 30.3 11.85 6.03 109.4 55.7 196.7
200 31.35 10.5 28.06 9.40 100.0 33.6 27.87 9.34 110.8 373 298.3
0 1.286 1.31 1.052 1.07 8.479 8.64 2.570 2.61 84.74 86.4 98.14
25 5.193 421 3.855 3.12 26.26 21.3 5.256 4.26 82.67 67.1 123.2
50 9.258 6.22 6.859 4.61 40.98 27.6 7.512 5.05 84.11 56.6 148.7
100 16.03 8.10 13.26 6.70 60.54 30.6 13.48 6.82 94.51 47.8 197.8
200 42.17 14.1 37.41 12.5 93.72 31.3 25.71 8.59 100.4 335 299.4
°
o
o 100 mg-kg™
o 25 mg-kg™ N
200 mg- kg™ 4.73% .3.30%.30.3% .6.03%  55.7%
4.21%  0.66% 14.1% 8.10% .6.70% .30.6% .
10.5% 3.12% 6.82% 47.8%-
0.75% 12.5% 9.4% 3.37%
21.3% 18.6% 31.3% 33.6% 3.40%
67.1%  75.8% 10.9%
33.5% 37.3%.
9.89% 9.38%
9.99% o
33.6%. 2.2
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Table 4 Biomass and vanadium uptake in the vegetables
during pot experiment Table 5 Correlation of rhizosphere soil vanadium species and root
v /mg-kg™ stem and leaf, and biomass of vegetable
v/ \Y /
mg kg Jgrpot! 4, ) mg-kg™ v
g kg g°p w 1% w 1% g kg
0.997 2 0.995 2 09947  -0.997 1
0 1704 0.0490 73.1 0.0180 269 0.025 7 0.982 3 0,988 7 09922  —0974 9
25 1651 0464 778 0132 222 0.326 09926 09927 09936 09954
50 1535 1.53 84.1 0.288 159 0.892 0981 6 0.986 9 09752  -0.992 0
100 1321 317 88.7 0403 13 245 0.987 2 0.984 6 0.982 9 -0.975 5
200 99.52 7.18 89.2 0.865 10.8 5.66 0.689 4 0.641 8 06968 07469
* ° n=5 ro=0.878 r=0.959.
25 mg-kg™
3.2% 200 mg-kg™
41.6%. -0.995 4™
-0.746 9,
o
25 mg-kg™ 77.8% N o
=100 mg- kg™ 88.7% N
o
o]
o
o 200
mg kg™ o
o
3
1
o
2.3
o
56
5
o
o N 2
0.992 6.0.992 7.0.993 6 r>ryg N

0.9823.0.988 7.0.992 2, =100 mg kg™
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