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Eco - Toxicological Effects of Selenium on Inhibition of Seed Germination and Root Elongation of
Wheat ( Triticum aestium L. )
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Abstract: We studied potential risk to ecosystem and eco — toxicology effects of Se on seed germination and root elongation of wheat
(Triticum asetium L. ) at our laboratory. Both aquatic and soil cultures were used to research physiological and ecological responses
of seed germination and root elongation with 10 concentrations of Se, i.e. 0, 0.1, 0.5, 1, 5, 10, 20, 40, 80, 150 mg * L.™', for
the former and Ten concentrations of Se, 0, 50, 100, 200, 300, 400, 500, 600, 800, 1 000 mg * kg ', used in three types of soils
(calcareous, yellow — brown earth, red earth soils) for the latter, respectively. For the inhibition of the element on seed germination
and root elongation of wheat, our results showed that low concentration of Se (under 0. 5 mg * L.™!) could promote the seed germi-
nation of wheat and its seedling growth, while high concentration of Se ( above 5 mg * I.7") reduces the germination rate of seed, the
growth of seedling, its vigor and o — amylase activity markedly. The inhibition rates of Se on seed germination physiological and e-
cological were significantly positive related with the concentrations of Se in the solution. The inhibition rates (IR) of various phys-
iological and ecological indexes were showed below according to an order of ECys value: root length IR> root weight IR > stem &
leaf length IR> o — amylase activity IR > germination IR, suggesting that the inhibition rate of root growth be a sensitive biomarker.
The eco — toxicity effects of Se on the inhibition of seed germination and root elongation of wheat were tested in three types of soils
indicated that the root elongation was much stronger than that on the seed germination with the same concentration of Se. In the soil
test, the inhibition rate of root elongation should strongly positive relation to the concentrations of Se. It was suggested that the in-
hibition rate of 25% ( ECas) could be regard as a critical value in soil, and therefore a critical concentration of Se in soil were es-
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timated to be 38. 7 mg * kg ™' in calcareous soil, 138 mg + kg™ in yellow — brown earth, 182 mg * kg ™' in red earth soil, respec-
tively.
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Figure 1 Effects of Se on seed germination of
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FEVHEAE o 24 Se WEEIAF 5 mg - L' I, X /hZ
MR ZE A4 77 A Wi A AR L 5560 UM EE A AR ik
25 (P <0.01), JUEHARK XTI 82. 9% |, 2F
K JE N R EAY 85.2% 5 24 Se WeJFikF] 20 mg + L
W, AR B R R BRI 41.2% , ZFE KB X BRI
48.7% 5 4 Se WEEIAF] 80 mg « L' I, KA
XTI 5.3% , ZFAERILPAFEIE, SUILRME; % Se
W 150 mg + L' B, 58 4=l

=150 O %K
Eiwo R K
o

&= 50

=

0 0105 1 5 10 20 40 80 150
Seikfi/mgL!

B 2 7KkiE Se Xf/NE L ARFNZF £ KRN
Figure 2 Effects of Se on root and seedling of

wheat in aquatic solution
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Figure 3 Comparisons of Se on root and accumulation of drying
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Figure 4 Influence of Se on a — amylase activity of
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wheat seedling in aquatic solution
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Figure 6 Comparisons of Se on inhibition rates of seed germination

and root elongation of wheat in the three tested soils
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Figure 7 Comparisons of Se pollution on the inhibition rates of seed

germination and root elongation of wheat in the three soils tested
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