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Effect of manganese on cadmium accumulation in Celosia argentea Linn., a hyperaccumulator

MENG De—jia, LIU Jie", YU Guo, JIANG Ping-ping, LU Dai-lin

(Guilin University of Technology, Guangxi Scientific Experiment Center of Mining, Metallurgy and Environment, Guilin 541004, China)
Abstract: To explore the effects of Mn on the uptake and accumulation of Cd in Celosia argentea Linn., a hydroponic experiment (with Cd
treatments of 0, 0.6, 1, and 2 mg+L™") and a soil culture experiment (with Cd treatments of 0, 3, 5, and 10 mg-kg™) were conducted with,
and without Mn application (100 mg- L™ for the hydroponic experiment and 500 mg- kg™ for the soil experiment). In addition, Cd concentra-
tions in soil solutions were also tested during the soil culture experiment. The results showed that the effect of Mn on Cd uptake and accu-
mulation in C. argentea differed between the hydroponic and soil experiments. In the hydroponic experiments, application of Mn significant-
ly reduced the uptake and accumulation of Cd in C. argentea. At a Cd treatment of 0.6 mg+ L', the application of Mn decreased Cd in the
leaves by 35.9%. In soil culture experiments, however, applying Mn significantly enhanced the uptake and accumulation of Cd in C. argen-
tea. When soil Cd was 3 mg- kg™, the application of Mn increased Cd concentrations in leaves by 352% when compared with the control.
The application of Mn significantly increased the Cd concentrations in the soil solution (P<0.05), although the concentrations of Cd in the
soil solutions were relatively low. The inhibiting effect of Mn on Cd uptake in hydroponic experiment indicated that Cd and Mn may share
some uptake and transport pathways in the C. argentea. By contrast, a promoting effect of Mn on Cd uptake was observed in the soil experi-
ment due to their ion exchange behaviour in the soil. The application of Mn promoted the release of Cd from the soil into the soil solution,
thereby increasing the uptake of Cd by plant roots.
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FEAIT K 4~6 5 B HLS R 5~6 em B, B AR 4h
HEFT R Ak

TR S B kg A EZ 12 em, &
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TR 15 d Al E— R B, R U 10 mL, A5 )
K60 dJFIER
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RTTg =D Eli A N [ 8B R i = QN (L X VN it = 0L
FURR FAE 90 03 TR ML A R 15, B B I B (2902 )
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Table 1 Soil physical and chemical properties

AHL ARCA A
Organic matter/g-kg™  Available N/mg kg™ Available P/mg-kg™

Available K/mg-kg™

AL H Hcd J& Mn
P Total Cd/mg-kg™  Total Mn/mg-kg™

13 5.18 7.11

40.3 5.51 0.29 120.34
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Figure 1 Cadmium content in leaves, stems and roots of

C. argentea in hydroponic culture experiments
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C. argentea in hydroponic culture experiments
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C. argentea in soil culture experiments
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Figure 5 Manganese content in leaves, stems and roots of

C. argentea in soil culture experiments

SEAb R Eevisi JEURE I 1] Sampling time/d
Manganese treatments/mg-kg”'  Cadmium treatments/mg-kg™' 15 30 45 60

0 0 0.80+0.87 0.39+0.13* 0.68+0.39%* 0.45+0.05
3 1.20+0.39* 0.88+0.20* 1.35+0.95%* 0.99+0.09%*

5 4.73+£2.86%* 3.01£0.57%* 2.79+0.61%* 1.45+0.06*

10 5.35+£2.99 10.7£9.04* 2.73+0.31 2.37+0.31%

500 0 13.2+14.3 13.8+£0.69* 12.5+1.92%%* 13.4+5.83
3 136+34.9% 194+14.0* 401+13.8%%* 375+0.85%*

5 455+47.9%* 325+28.9%* 462+52.3%%* 443+118*

10 216117 346+95.2%* 423+240 359+79.9%

T [R5 FORAN R b LA ()47 A 8. 75 22 57 (P<0.05) , [R5 #% IR AN [ 4k BRER ] A7 AEAR 535 22 57 (P<0.01) .

Note: The same column * indicates that there is a significant difference between the different treatment groups (P<0.05) , and the same column **

indicates that there is a significant difference between the different treatment groups (P<0.01).
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