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Abstract: In order to understand the change of physiological and biochemical indexes of plants exposed under long-termed
continuous heavy metal Pb stress, and to obtain the adaptive mechanism of plants in long-termed heavy metal polluted envi-
ronment, we selected the fourth, eighth, tenth, thirteenth and fifteenth generation seeds of broad bean harvested from the

continuous Pb stress in 250 mg + kg "' Pb polluted field as experimental materials, and used potted method in comparison
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with unpolluted broad bean of same generation, and measured eight physiological indexes related to antioxidant enzyme sys-

tem and metabolism, which included the content of chlorophyll, protein, soluble sugar, proline (PRO), malondialdehyde

(MDA ), and activities of superoxide dismutase (SOD ), glutathione reductase ( GR) and malate dehydrogenase

(MDH). The results were as follows; (1) Under long-termed Pb pollution, chlorophyll content related to photosynthesis

ability of broad bean between the eighth and thirteenth generation had significant differences ( P<0.05) with control

group. (2) Soluble sugar content increased gradually with the duration of stress, and increased to the highest level in the

tenth generation and then began to return to normal unpolluted level. Protein content increased from the thirteenth genera-

tion. (3) Long-termed Pb pollution stress also produced significant changes in the membrane of broad bean MDA and PRO,

which presented the highest contents in the tenth generation; they decreased after the tenth generation and gradually tended

to less change after the thirteenth generation. (4) SOD, GR and MDH in the antioxidant enzyme system also showed the de-

creasing tendency. GR displayed the largest change, and MDH showed the greatest difference among all experimental and

control group at the earliest generations. Through analysis, it can be concluded that under the long-termed continuous heavy

metal Pb pollution, the broad bean population has an increasing adaptability to Pb pollution.
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Fig. 1 Changes of chlorophyll content in broad bean

leaves under Pb continuous stress
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