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Absorption and Tolerance of Polygonatum Odoratum to Cd and Pb in Soil
ZHAO Yang-di, PAN Yuan—zhi, LIU Bi-ying

College of Forestry, Sichuan Agricultural University, Ya’an 625014, China
Abstract Cd and Pb are two important heavy metal pollutant elements in the urban soil. A pot experiment was conducted to investigate the
biomass, physiological index of Polygonatum odoratum and its accumulation characteristics under Cd and Pb stress. The results showed that
the growth of P. odoratum could be improved when the concentration of Cd was less than 1 mg+kg™ or the concentration of Pb was less than
1 000 mg-kg™, but when the concentrations of two elements went beyond these range, it would inhibit the growth of plant. The contents of Cd
and Pb in leaves, stems and roots all increased with the increase of treatment concentrations. Besides, roots showed a higher capability to ac—
cumulate Cd and Pb. The activities of POD and SOD in leaves increased and relieved the injury of membrane lipid peroxidation, but with en—
during Cd stress, the activities of POD and SOD turned to be inhibited. The content of proline in leaves increased in the short term but de—
creased with the long—time stress or high concentration of Cd, Pb. The content of MDA in leaves increased with the incresment of Cd, Pb con—
centrations and long—time stress.
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Table 1 Physical and chemical properties of soil 3 N 105 °C
. / N/ P/ K/ /mg.kg—l 30 min 70~80 OC
ket kg pkg? gk Pb Cd 0
6.3 39.62 0.46 0.66 3.67 35.53 0.32 [4-5]
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Table 3 Effects of different Cd, Pb concentrations on growth of Polygonatum odoratum
Cd Pb
/g. -1 /g. /g. -1 /g- -1
CK 29.90+1.13 be 6.20+0.33 b — 29.90+1.13 b 6.20+0.33 ab —
32.85+1.39 ab 7.61+£0.74 a 1.12 30.54+3.32 b 5.53+1.37b 1.00
34.04+2.61 a 8.25+0.28 a 1.17 30.53+2.92 b 6.35+1.52 ab 1.02
27.46+2.42 cd 4.39+0.57 ¢ 0.88 33.58+4.08 ab 7.07+1.98 ab 1.13
24.17+1.44 d 4.84+0.40 ¢ 0.80 39.15+£3.47 a 8.81£1.97 a 1.33
23.93+3.57 d 4.72+0.93 ¢ 0.79 28.25+3.78 b 5.94+1.54 b 0.95
LSD P<0.05 3 + o

Note The same letter within a column indicates no significant at 95% probability using LSD test, data are means of 3 replications mean+SD .
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Figure 1 Cd, Pb accumulation in different organs of Polygonatum odoratum
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Figure 2 Effects of different Cd, Pb concentrations on SOD activity in leaves of Polygonatum odoratum
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Figure 3 Effects of different Cd, Pb concentrations on POD activity in leaves of Polygonatum odoratum
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Figure 4 Effects of different Cd, Pb concentrations on proline content in leaves of Polygonatum odoratum
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Figure 5 Effects of different Cd, Pb concentrations on MDA content in leaves of Polygonatum odoratum
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