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Abstract; Sugarcane is the most important sugar and energy crop. It is also the potential plant for remediation of high
metal-polluted soil. To evaluate the physiological response of sugarcane to copper (Cu) stress, the weight of sugarcane,
content of chlorophyll, relative electrical conductivity in leaves and activities of antioxidant enzymes in roots were exam-
ined by hydroponics. The results revealed that the growth of sugarcane inhibited by Cu stress. The weight of shoot and
content of chlorophyll decreased with the increase of Cu content in nutrient solution, while the copper content in shoot
and relative electrical conductivity in leaves increased in response to copper stress. The malonaldehyde (MDA) content
was increased significantly by 25.5% under 400 pumol - L treatment at 24 h when compared with the control, and then
the rate increase raised with the prolonging of treatment time. The MDA content increased notably after 72 h under 100
pmol + L' Cu treatment. The activities of SOD, POD and CAT changed significantly after 24 h treatment, but notable
differences were found among different enzymes. The activities of SOD firstly dropped under 100 pwmol « L™ treatment,
and then increased with the increase of Cu content in solution under 200 wmol - 1" treatment, following with decrease of
enzyme activities under 400 wmol - L treatment at 24 h, 48 h and 7 d. However, the activities of SOD increased with
the increase of Cu content in solution at 72 h. The activities of POD increased with the increase of Cu content in solu-
tion, following with decline of enzyme activities under high content of Cu treatment at 24, 48 and 7 h except at 72 d. The
activities of CAT decreased significantly with the increase of Cu content in solution and with the prolonging of stress
time. The activities of CAT declined by 89.98%, 96.88% and 98.50% under three Cu treatments, respectively on the
seventh day. Thus, the growth of sugarcane was greatly inhibited by copper stress and the change of SOD, POD and CAT
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activities might play an important role in alleviating oxidative stress caused by Cu stress.

Key words: sugarcane, copper treatment, relative electrical conductivity, chlorophyll, oxidative stress
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Table 1 Effects of Cu stress on
chlorophyll content in sugarcane
MR E 2 i MERE b Fh MERE atb T i
AbH Chlorophyll a Chlorophyll b Chlorophyll a+b
Treatment content content content
(mg - g' FW) (mg-g' FW) (mg-g' FW)
CK 1.117+0.033a 0.562+0.029a 1.679+0.008a
Cul00 0.777+0.044b 0.282+0.021b 1.059+0.064b
Cu200 0.378+0.033d 0.135+0.007¢ 0.513+0.041c¢
Cu400 0.560+0.069d 0.311+0.058b 0.871+0.126b

o Bl P E bR MER (n=4) , [F—3 R [E/NG ik
FR AR AL HRE 22 5 B2 (P<0.05)

Note: All data are presented as the x+s.(n=4). Values with dif-
ferent letters represent significant differences among different treat-

ments (P<0.05).
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Effects of Cu stress on shoot weight, copper content

Fig. 1

and relative electrical conductivity of sugarcane leaves
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Fig. 2 MDA contents in sugarcane roots under Cu stress
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Fig. 3 SOD activities in sugarcane roots under Cu stress
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Fig. 5 CAT activities in sugarcane roots under Cu stress
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