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Toxic Effects of Long—term Low—dose Copper(Cu) Stress on Apple Trees in Brown Soils
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(1.Bioengineering Institute, Weifang University, Weifang 261061, China; 2.Agro —Environmental Engineering Key Laboratory of Sichuan
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Abstract; To study the toxic effects of long—term (600 d) low—dose (around the second level of soil environmental quality standard ) copper

(Cu)stress on the growth of young apple trees[Malus pumila Mill(OBIR-2T-47 )/M. micromalus Makino] in brown soils, 600 d soil culture

experiments were done. And the protective reaction of the plants was analyzed using polyacrylamide gel electrophoresis(PAGE ). Results

showed that, the reactivity of six bands of peroxidase(POD )isoenzyme were lowered, and the expression of four bands of POD isoenzyme were

enhanced, which lead to the significant enhanced total activity of POD in young apple trees(P<0.05); And non—significant change of elec—
trolyte leakage of leaf was observed. These protective reactions helped the young apple tree to survive under the long—term Cu stress. Howev—
er, long—term Cu stress do have adverse effect on the growth of the apple trees: the starting time of branch rapid growth was delayed for 17~37

d with long—term Cu treatments (160~320 mg-kg™); Meanwhile, the amount of biomass production significantly decreased (P<0.01) by

25.87% and 29.84% with 160 mg-kg™ and 240 mg kg™ Cu treatments, respectively. Also, indirect toxic symptoms were observed that trees

(roots )were all infected by the fungi disease—rosellinia trunk rot after 600 d Cu stress. All of these results indicated that long term low—dose

Cu tress had significant adverse effect on the growth of apple trees, so more attention should be paid to Cu contamination in orchard soils with

Cu concentration around environmental quality standard(150~200 mg- kg™ for orchard soils ).
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Figure 1 Rosellinia trunk rot infecting roots of apple tree seedlings
subjected to low—dose Cu for 600 d
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Table 1 Relative time of stating branch rapid growth of apple tree
seedlings subjected to long—term low—dose Cu stress
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Figure 2 Biomass of apple trees under low—dose Cu stress for 600 d
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Figure 3 Relative conductivity of leaf leachate of apple tree
seedlings subjected to low—dose Cu treatments for near 600 d
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Figure 4 POD isozyme patterns in leaves of apple tree seedlings

subjected to low—dose Cu treatments for near 600 d
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Figure 5 POD relative activities in leaves of apple tree seedlings

subjected to low—dose Cu treatments for near 600 d
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