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Table 1 Components of nutrient elements for rice
CaC12 NH4N03 MgSO;;' 7H20 K 2504 KH2P04 FeEDTA NaCl
/mgel~! 444 402 368 348 180 21 5.85
MrSO,* H,0 H,BO, 7SO0, TH,0  CuSOf5H,0  NaMoO,z 2H,0  CoSO, 7H,0
/mgel-1 08 0. 62 0.29 02 0. 12 0.053
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Fig. 1 Effect of vanadium on rice biomass Fig. 2 Effect of vanadium on the growth of rice wots
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1.6mge 1" ! s ; 3.2mg* 1 ! ,
(p< 0.01). 3.2mge 1" \ 28.7cm
15. 3cm, 46.6% ; 25. 6mge I ', 55%.
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) .
2 2 2
. - 0.905 - 0.931. , y=
0.007x%= 0.272x + 2.492 (R?= 0.997)  y= 0.278x"— 6.078x+ 33.405 (R*= 0.979) .
3.2mg* 1 ! , ;
6. dmge "' | (p<0.05),
21.7%  10.7%; 25. 6mge I ', 45.5%  26.4%.
, \ 25 6mge 1,
3.41mg* g 1, 0. 45mg* g~ l
2
Table 2 Concenrations of vanadium in shoots and roots and its effect on phosphorus uptake of rice plants
v 0 Q05 0.1 0.4 a8 1.6 32 6.4 12.8 25. 6
(mge1” ")
A% 0 0 0 0 0.01 0. 01 003 0.07 Q11 0.45
(mgeg ') 0 0 05 0.07 016 0.29 0.43 0 74 1.18 216 3.41
P 19.5 18.9 195 18. 1 19 2 17.8 16. 5 152 14.2 10. 6
(mg* g 1) 10. 1 10. 6 105 11.0 11 4 10.5 9.7 9.1 8.3 75
3
0. Img*1" b
: : : 6 dmgel""
Omg* g™ ' 0.003mg* g ' 0.07mg* g '

1. 183mgrs”, 21.7%  10.7%; 25.6mge ]
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45. 5%  26.4%.
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TOXICITY OF VANADIUM TO RICE PLANTS

HU Ying HUANG Yizong LIU Yun-xia ZH U Yong-guan
( Research Center for Eco Environmental Sciences, the Chinese Academy of Sciences, Beijing, 100085)

ABSTRACT

Toxicity of vanadium to rice plants and interaction of vanadium and phosphorus in solution cul-
ture were studied. The results indicate that the growth of rice plants was ot affected at a low vana-
dium concentration, but the biomass and root growth of rice plants decreased as the vanadium corr
centrdion in the solution increased. The biomasses of shoots and roots decreased 49. 9% and
55. 1% respedively compared with the control treatment. The higher the vanadium concentration
was, the worse the rice roots grew, and the rice plants showed toxic symptom of vanadium. The
phosphorus and vanadium concentration both in the shoots and roots were negatively correlated. The
vanadium accumulated in the shoots and roots increased but the phosphorus decreased with the ir
crease of the vanadium concentration in the solution.
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