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Copper Stress on the Growth and Some Physiological Parameters of Carex dispalata
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Abstract; Effects of Cu®* stress on the growth, activities of antioxidant enzymes, chlorophyll contents, membrane lipid peroxidation, soluble
sugar and proline contents in the leaves of Carex dispalata were investigated experimentally with water culture method. The results showed
that although Carex dispalata growed normally, the growth characteristics were correlated negatively with increasing Cu?** concentrations, and
roots did not regenerate under high Cu®* concentrations. The activities of antioxidant enzymes increased in the beginning and then decreased
with increasing stressing time. SOD activities of three treatments(1 mg+L, 5 mg+ L™ and 25 mg- L") reached peak value in the 4th day and
remained significantly higher than the control treatment( P<0.05) throughout the experiment, and the activities were the highest at 5 mg- L™,
followed by 25 mg+L™" and 1 mg- L™, respectively. Both POD and CAT activities reached peaks in the 7th day. The peak value was highest at
5 mg- L7, followed by 1 mg-L™ and 25 mg- L, respectively, for POD activities, whereas that of CAT was the highest at 25 mg- L™, followed by
5 mg-L™" and 1 mg-L", respectively. MDA and soluble sugar contents increased with increasing stressing time and both were positively cor—
related with increasing Cu® concentrations when the experiment ended r= 0.988 0 and 0.951 2 for MDA and soluble sugar, respectively. Pro—
line contents also increased in the beginning and then decreased with increasing stressing time. Under 1 mg-L™ and 5 mg-L™" Cu* concen—
trations, proline contents reached peak value after four—day treatment, while under 25 mg+L™ the peak value reached after seven—day treat—
ment. Similarly, chlorophyll contents increased in the beginning and then decreased with increasing stressing time under 5 mg+L™ and 25

mg- L™ Cu® concentrations as well, whereas that under 1 mg+ L™ Cu®* concentration increased continuously. The chlorophyll contents were all
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correlated negatively with Cu* concentration under each treatment when the experiment was completed. In summary, Carex dispalata can im—

prove its tolerance to oxidative stress by regulating in vivo activities of antioxidant enzymes, suggesting that the plant species investigated is a

potential plant for the restoration of copper—polluted water bodies.
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Table 1 Growth characteristics of Carex dispalata under different concentrations Cu*( N=3 , x+s )

H KAV Growth characteristics

A3 treatment PR B AR BB B AR Ll o LR
Plant height/cm Length of longest root/cm New tillers/plant New root/plant Fresh weight/g S/R
XFHR 86.52+1.79a 11.11+1.51a 2.33+0.88a 10.56+4.78a 24.76+2.94a 10.06+1.63a
1 mg-L*! 83.50+3.79ab 12.50+2.96a 2.33+0.34a 14.67+2.33a 24.21+0.95a 9.09+0.77a
5 mg-L* 81.72+£1.07b 10.28+1.25a 2.00+0.33a 10.56+4.44a 22.48+0.97a 5.94+1.14b
25 mg-L™? 80.94+2.24b 9.92+1.12a 0.89+0.51b — 21.93+0.952a 8.50+1.36a

L RPER N 3 M ERREIEARER , RFIEIIAA AR TR 2on 8 B3 2 5 (LSD K%, P=0.05),
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Figure 2 Effect of treatment on MDA and soluble sugar contests
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