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Silicon effects on phenols metabolism of Avicennia marina under cadmium stress. ZHANG
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China; > Key Laboratory of Ministry of Education for Coastal and Wetland Ecosystems Xiamen
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Abstract: The effects of silicon on the phenols metabolism in Avicennia marina seedlings were
studied under the stress of cadmium by adopting the hydroponic method and the effects of silicon
on the resistance of A. marina seedling to cadmium were further explored. The results showed
that under the stress of cadmium of low concentration ( Cd 0.5 mg * L)  the content of malond—
ialdehyde in the leaves and roots decreased with the increase of the exogenous silicon level and
the total phenol content in each organ was the highest at Si 50 mg * L™'  while the effect of sili—
con on the tannin content in each organ was not significant. The high-concentration cadmium
(Cd5 mge*L") led to the membrane lipid peroxidation of the leaves and roots in A. marina
making the content of malondialdehyde significantly higher than that of the control; the addition
of the exogenous silicon significantly reduced the accumulation of malondialdehyde in the leaves
and roots of A. marina and Si 100 mg * L' significantly increased the contents of total phenol
and tannin in each organ. Significant negative correlations between the malondialdehyde content
and total phenol content in roots and between the malondialdehyde content and tannin content in
leaves were found indicating that silicon significantly stimulated phenolic metabolism in A. mari—
na organs under the stress of high-concentration cadmium increased the oxidation resistance of
the root system and leaves and thus increased the tolerance of A. marina to cadmium.
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Fig.1 Effects of Si on MDA content in leaves and roots of
Avicennia marina seedlings under different Cd treatments
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Table 1 Effects of Si on total phenols content of Avicennia
marina seedlings under different Cd treatments

(mg- L")
(mg+L™) 0 0.5 5.0
0 895a 0.12 858b 0.19 7.03b 0.3
50 9.31a 0.08 9.68a 0.18 7.81h 0.46
100 825b 0.12 82b 021 86la 0.26
0  12.87h 0.53 12.72ab 1.43 12.57b  0.06
50 14.34a 0.17 15.26a 0.62 19.06a 1.69
100 13.47ab 0.13 11.98b 0.2 21.68a 0.48
0 8.96a 1.25 12.7h 0.62 11.86b 0.86
50 10.59a 0.34 14.63a 0.06 11.21h 1.26
100 10.69a 0.4 11.57b 0.39 15.31a 0.71
(P<0.05) (
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Table 2 Effects of Si on tannin content of Avicennia mari—
na seedlings under different Cd treatments

(mg« L)
o 7!
(mg+L™) 0 0.5 5.0 . ( MDA)
0 3.92a  0.22 3.52a 0.22 3.64b  0.37 N N
50 4.14a 0.14 4.23a 0.42 3.58b  0.25
100 3.43b  0.10  3.42a 0.02 4.43a 0.48
0 7.61b 009 7.28b 0.21  9.27L 0.53
50 9.06a 0.85 9.09a 0.64 15.91a 0.21
100 10.06a 0.64 8.93a 0.18 16.02a 0.22 °
0 3.24a 024 4.43a 0.21 3.8b 0.17
50 3.35a 0.48  4.89a 0.26  4.16b 0.5 SOD.POD. CAT ( Gong et al. 2008; He et
100 3.33a 0.50 4.33a 030 5.78a 0.57 al. 2010) o
3
Table 3  Correlation analysis between the content of the
phenols and MDA
(mg+L™) Ma ( 2006)
0.5 0.533 0.349 0.404 0.277
5.0 -0.602 -0.814** -0.965** -0.719
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