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Effects of Cadmium Stress on Antioxidant Enzyme System and Absorption of Mineral Elements in Maize
Seedlings

YU Ke-li, ZOU Jing, ZOU Jin—hua

(College of Life Sciences, Tianjin Normal University, Tianjin 300387, China )

Abstract: The effects of different concentrations of Cd*(107, 107, 10~ mol+ L) on antioxidant enzyme system, and malondialdehyde content
in maize seedlings were investigated using water culture method, as well as the Cd accumulation and its effects on mineral element uptake by
ICP-AES. The results indicated that the content of MDA was not affected significantly when maize seedlings were stressed by 107 and 10~
mol* L7 of Cd* in comparison with the control, and increased significantly by 10~ mol-L™ of Cd*(P<0.05). The activities of superoxide dis—
mutase(SOD), peroxidase(POD) and catalase(CAT) in maize seedlings increased at the early days, and decreased with prolonging duration
of Cd treatment except for SOD and CAT in leaves, and decreased the most at the highest concentration. Cadmium absorbed by the seedlings
accumulated mostly in roots, and the Cd** stress affected absorption of Fe, Cu, Zn and Mg. The contents of Fe, Cu, Zn of leaves were not af—
fected significantly at 107 and 107 mol - L™ of Cd*. Cadmium stimulated the absorption of Fe, Cu and Zn in roots, especially Fe in roots. The
content of Mg in roots and leaves was stimulated by lower concentration of Cd** and inhibited by higher concentration of Cd*. The mechanism
of Cd* toxicity was briefly discussed in the end.

Keywords; cadmium; maize; antioxidant enzyme system; MDA; mineral elements
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Figure 1 Effects of Cd* on MDA content in the leaves of

maize seedling
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Figure 2 Effects of Cd* on MDA content in the roots of

maize seedling
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Figure 3 Effects of Cd* on SOD activity in the leaves of

maize seedling
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Figure 4 Effects of Cd* on SOD activity in the roots of

maize seedling
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Figure 5 Effects of Cd* on POD activity in the leaves of

maize seedling
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Figure 6 Effects of Cd* on POD activity in the roots of

maize seedling
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£ 1 AERE CA4038 15 d, EHXMFFRER Cd, Fe, Cu,Zn, Mg S EBIZT . (Mean+SE, n=3)
Table 1 Effects of different concentrations of Cd* on Cd, Fe,Cu,Zn and Mg content in the leaves and roots of maize seedling for 15 days

(Vertical bars denote SE. n=3)

&E&E/vg-g' DW

wE Cd*¥eE /mol - L
cd Cu Zn Mg
B 0 3.85+0.98¢ 916.40+99.55a 6.102+0.75ab 44,00+2.42b 464.12+7.27b
10° 5.52+0.81c¢ 910.0596.37a 4.038+1.65b 45.34+3.66b 532.20+10.19a
10° 52.48+0.67b 830.72£61.49a 4.823+0.60ab 52.54£5.77b 404.8124.13¢
10+ 452.68+10.43a 1 013.8486.40a 8.219+1.21a 87.10£1.90a 313.94£0.67d
it} 0 6.37+2.55d 1701.15£18.81d 3.65+1.46b 55.87£3.88¢ 440.25221.17b
10° 123.16+6.58¢ 4 379.79+143.52¢ 5.88+2.85b 70.07+2.77be 589.20+23.72a
10° 668.95:34.41b 6 466.20+335.43b 10.49+5.10b 82.38+8.07b 653.45155.68a
10 4953.83+86.11a 42 337.74+1 304972  34.62+1.30a 146.76+7.86a 170.79+4.79¢
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