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Abstract: Pot experiment was carried out to study effects of different levels of selenate applicated to soil on selenium absorption and transloca—
tion in four vegetables (pak choi, mustard, lettuce and spinach) . The objective of the study was to provide the theoretical basis for selecting

vegetables which have higher capacity for selenium enrichment and phytoremediation of soil contaminated by selenium. The results showed

that lower selenate supply rates (<1.45 mg-kg™ stimulated the growth of four vegetables, but higher selenate supply rates (>2.04 mg-kg™D ex—
erted toxic effects on vegetables. Selenium concentrations in shoots and roots of four vegetables increased with the increasing of selenate levels

in s0il (P<0.0D . Among four tested vegetables, selenium concentrations within pak choi and mustard shoots were 5.8~8.5 times greater than

those within lettuce and spinach. The selenium concentrations in roots of the four vegetables showed the follows sequence : mustard>pak choi>

spinach>lettuce. For different treatments with selenate application rates, selenium concentrations in shoot were 1~2 times greater than those in

roots of pak choi, mustard and lettuce. Selenium concentrations in shoot and root of spinach were related to selenate application rates in soil.

When selenate application rates in soil were less than 5.02 mg-kg™, selenium concentrations in root of spinach were larger than those in shoot,

while selenate application rates in soil were more than 5.02 mg *kg™, selenium concentrations in shoot of spinach were larger than those in

roots. BCF,. (Ratio of selenium concentrations in shoot to selenate application rates to soil) of shoots of four vegetables showed the follows

order: pak choi=mustard>spinach>lettuce, and that sequence of roots was as: pak choi >mustard>spinach>lettuce. Overall comparison results

illustrated that, pak choi had the greatest level of TF (BCF, i/ BCF ) , while that of spinach showed the smallest. Thus, pak choi was the

most suitable species among four tested vegetables to eliminate soil selenium contamination because of its relatively larger biomass and better

selenium translocation capacity.
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Table 1 Effects of different concentrations of selenate on the growth in four kinds of vegetables

e ARTRIKY/ IR/ IRy/ IRy e ARBEIKOP IR,/ IR/ IRy
AN mg kg cmeem” emeem” cmeem” [EE mg kg emeem” cmeem” emeem”
ANEEE 112 ~0.18+5.73%a  14.45+3.34%a  -0.72:2.00%a |/E3  1.12 2.89+4.95%a  -14.09+11.15%a  —13.06+9.89%a
1.45 -5.81+1.97%a  9.83£5.09%ab  6.64+4.14%b 1.45 245£379%a  -15.12+12.55%a —4.57+13.46%ab
2.04 10.77+3.29%b  22.01+5.76%b  10.88+1.71%b 2.04 18.64+8.58%b  —-6.76x11.55%a  7.59+2.03%h
5.02 26.74+6.13%c ~ 42.97+7.32%c  34.61+3.78%c¢ 5.02 17.98+6.26%b  -7.3325.17%a  24.58+0.91%c
1728  69.9120.71%d  83.2020.39%d  64.67£2.79%d 17.28 5472+2.78%c  75.26+2.43%b  80.49+0.25%d
34.84 - - - 34.84 - - -
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Figure 2 Effects of different concentrations of selenate on the selenium content of ground part in four kinds of vegetables
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FH WM/mgkg!  BCFium BCF i TF i Mimgkg  BCFiowa BCF i TF
UNEES 1.12 29.94%3.39a  24.60£0.01a  1.22:0.14a || ‘E3¢ 1.12 753+1.92a  7.87#0.19a  0.9620.24a
1.45 79.59+5.11b  53.53x0.64b  1.49+0.10b 145 1552+2.15b  14.9520.16b  1.04:0.14a
2.04 169.92+10.84c  104.11+2.98¢  1.63+0.10b 2.04 30.19+1.57¢  17.82¢0.30c  1.69+0.09h
5.02 274.05£15.65¢ 110.83+3.51d  2.47:0.14c 5.02 30.22+4.80c  22.33:0.54d  1.35+0.21ab
17.28 213.95+5.37d - - 17.28 25.43+0.49¢ - -
s 1.12 83.00+8.11a  87.48+027a  0.95x0.09a || ¥ 1.12 923+028a  9.730.19a  0.70+0.02a
145 67.29+11.08a  60.0122.65b  1.12+0.18ab 1.45 19.872.28b  15.9320.77b  0.9520.11b
2.04 129.62+13.25b  106.12+4.54c  1.2220.12ab 2.04 34.44x1.65¢  2236x04lc  0.7320.04a
5.02 295.54+25.30d 215.94+10.67d  1.37+0.12b 5.02 85.84+6.24d  38.70+0.51d  1.62+0.12¢
17.28 188.02+29.31¢ - - 17.28 35.23+0.62¢ - -
NEE 153.49a 73.27h 1.70a 253 21.52¢ 15.74d 1.26h
T 152.36a 117.39a 1.16h WK 36.92h 21.68¢ 1.00¢

T FWIATRR 4 SR 307 22 5001, [ —ATHRER AR 7 B8 RoR 225 W35 (P<0.05) » 7 BHIF S 475 BCFBCF' \TF {E#/)
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