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Effects of Simulated Acid Rain and Zn on Protective Enzyme Activity in the Leaves and Roots of
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Abstract : Effects of simulated acid rain and Zn on activity of enzyme in the leaves and roots of Phaseolus vulgaeis L were studied. The
contents of MDA in the roots and leaves of Phaseolus vulgaeis L compound polluted by simulated acid rain and Zn were higher than that
single polluted by either simulated acid rain or soil Zn. The contents of MDA increased with the increase of concentrations of soil Zn
at the same pH value, showing a striking concentration — response relationship, which, therefore, can be reflected well Phaseolus
vulgaeis L polluted by simulated acid rain and Zn. The activity of SOD in the roots and leaves decreased with the decrease of pH value
and the increase of the concentration of Zn, while the activity of POD increased in the leaves and increased first then decreased af-
terwards in the root system under the stress of simulated acid rain and Zn, which implied that different organs of plants showed varied
responses to simulated acid rain and Zn.
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Table 1 The pH values and ion concentrations of simulated acid rain (pmol « 1.-!)

TR pH 803 NOs Ca®* NH{ Mg?* K* Na*
ARO 5.6 0 0 0 0 0 0 0
ARI1 4.5 53.75 13. 87 34.93 38.34 3.29 4.86 9.13
AR2 3.5 107. 50 27.74 69. 86 76. 67 6.58 9.72 18.26
AR3 3.0 215.00 55.48 139. 72 153. 34 13. 16 19. 44 36.52
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Table 2 Effects of simulated acid rain and Zn on contents of MDA in the leaves and roots of Phaseolus vulgaeis L.

Zn Kb B 2 i i
/mg + kg™ ARO AR1 AR2 AR3 ARO AR1 AR2 AR3
0 0.56 0.59 0.63 0.68 1.33 1.82 2.50 2.79
20 0.61 0.65 0.71 0.92 1.22 1.67 2.69 2.91
60 0.83 0.90 0.98 1.24 2.41 2.71 3.50 4.82
150 1.26 1. 68 1.85 2.14 3.23 4.11 5.26 7.84
300 1.65 2.35 2.85 3.17 5.20 7.28 8.96 12. 14
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Figure 1 Effects of simulated acid rain and Zn on relative activities of

SOD in the roots(left)and leaves (right) of Phaseolus vulgaeis L.
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Table 3 Effects of simulated acid rain and Zn on activities of POD in the roots and leaves of Phaseolus vulgaeis L. (g + g~")

Zn Jb B B R i
/mg + kg™' ARO AR1 AR2 AR3 ARO AR1 AR2 AR3
0 408.72 487.35 432.33 408. 61 274.98 206. 19 183. 69 153.70
20 749.76 974. 69 551.17 517.34 299.91 348. 64 239.92 209.93
60 652.29 749.76 442.36 344.89 404. 87 389. 88 224.93 258. 67
150 637. 30 667.29 434. 86 277.41 453.61 401. 12 329.90 273. 66
300 569. 82 572.82 423.62 266. 17 509. 84 412.37 359. 89 329.90
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