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Effect of Environmental Materials on Germination of Maize Seed Under Stress of Lead, Cadmium and Arsenic
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Abstract: Environmental materials were often applied in relieving stress on plants seed germination caused by heavy metal pollution. In this
research, maize seed germination tests were conducted in nutrient solutions with lead of 100 mg*L~, cadmium of 30 mg- L or arsenic of 10
mg- L™ respectively, and the effects of the environmental materials: Polymer water—retaining material, coal-based nutrients , adsorption min—

eral material and their compounds on maize seed germination under heavy metal stress were studied. The results showed that all the three
environmental materials could relieve the heavy metal stress on maize seed germination and the effect on root elongation was more significant
than that on sprout. Polymer water—retaining materials and their combination could relieve heavy metal stress obviously. The combination of
polymer water—retaining material, coal-based nutrients and adsorption mineral material ranked first in relieving heavy metal stress. The inhi—
bition rate of maize seed was 5% and the sprout length increased 65% under cadmium tress compared with the treatment of no environmental
materials(CK2 ). The inhibition rate of maize seed was zero and the sprout length decreased 64% under lead tress compared with CK2. Com—

paring with CK2 the germination percentage and the sprout length increased 26% and12%, respectively.
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Table 1 Experiment design
5 HbFE Treatment  SAP/g-L* FS/g-L' HA/g-L*!
CK1 CK1
CK2 CK2
HA 0.25
SAP 2
FS 10
N1 HA+FS 10 0.25
N2 HA+SAP 2 0.25
N3 SAP+FS 2 10
N HA+SAP+FS 2 10 0.25

BB S BRI T, H 0.4% 55 B W
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Table 2 Effects of cadmium, lead and arsenic on seed germination

of maize under different concentration

Treatment Germination Inhibition of shoot  Inhibition of root
inhibition/% elongation rate/%  elongation rate/%
CK 0 0 0
Pb10 0 -14.81 -10.51
Pb20 5.26 -1.56 56.35
Pb50 -5.26 19.71 58.07
Pb100 10.53 54.90 86.70
Pb200 21.05 77.95 89.32
Pb500 36.84 97.77 100.00
Cd1 0.00 0.67 8.56
Cd5 5.26 -26.73 13.21
Cd10 -5.26 9.69 39.75
Cd15 0.00 39.09 73.98
Cd30 15.79 64.04 93.45
As5 0.00 38.75 64.04
As10 5.26 62.69 80.70
Asl5 15.79 73.72 85.30
As30 -5.26 76.61 92.48
As60 26.32 82.18 97.90
As100 36.84 89.98 100.00
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Figure 1 Effect of environmental materials on maize germination under stress of lead(100 mg-L™)
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Figure 2 Effect of environmental materials on maize germination under stress of cadmium
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Figure 3 Effect of environmental materials on maize germination under stress of arsenic
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