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Effects of Zinc and Cadmium Stress on Seed Germination
and Seedling Growth of Hulless Barley
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Abstract: To explore the combined toxicity of zinc (Zn) and cadmium (Cd) to plants and provide a theoretical basis for reducing Cd uptake
by hulless barley, a germination experiment was conducted to investigate the effects of single and combined stresses of Zn and Cd on seed ger-
mination and seedling growth of hulless barley. The results showed that under single stress, 10 pmol * L™! Zn and 0.5 mg » L™ ! Cd promoted
seed germination and seedling growth of hulless barley, while 100 pmol * L™ ! Zn and 20—50 mg *+ L ! Cd showed inhibitory effects. Under
Cd stress, different growth stages and parts of hulless barley exhibited differential responses: seedling growth was more sensitive to Cd stress
than seed germination, and seedling roots were more sensitive to Cd stress than shoots. Under combined stress, seed germination and seedling
development of hulless barley showed synergistic effects at low concentrations and antagonistic effects at high concentrations. The effects of Cd
on seed germination and seedling development of hulless barley were slightly greater than those of Zn, and appropriate addition of Zn could al-
leviate the toxic effects of Cd on the growth of hulless barley.
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