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Phytolacca americana L.: A New Manganese Accumulator Plant
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Abstract: A series of field trials and nutrition culture tests were conducted to select new manganese accumulator plant. The
results showed that Phytolacca americana .. exhibited as a new manganese accumulator. It was discovered that Phytolacca
americana L. has a high tolerance, absorption and accumulation ability on high concentration of manganese in soil from Xi-

angtan manganese mine. Manganese content in the plant was in a range of 5 160~8 000 mg-kg™ in leaves in dry weight, with
an average of 6 490 mg-kg™. Water culture experiment proved that Phytolacca americana L. was highly tolerant to manganese
in the medium, while manganese concentration up to 10 mol-L™ in growing medium, manganese concentration was found to
be 11.76 g-kg™ in the leaf in dry matter and the plant grew normally and its biomass remarkably increased compared to the
control. The manganese concentration and accumulating amount in Phytolacca americana L. increased with increasing concen-
tration of manganese in the medium. When manganese concentration was at 50 mol-L™ in the medium, its content reached up
to 47.06 g-kg™ in the leaf in dry weight. This species provides a new plant to explore the mechanism of manganese accumu-
lation and a potential new plant to in use in phytoremediation of contaminated soil with manganese.
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Table 1 Bioconcentration and translocation of manganese in Phytolacca americana L. growing under natural conditions

in Xiangtan Manganese Mine, China

Ff R A R ES R R HE Mn & I/t /AR ZE/R
SM1 123000 7180 620 730 542 0.058 13.25 1.14
SM2 120850 8000 648 712 514 0.066 15.56 1.26
SM3 141775 6980 578 654 521 0.049 13.39 L11
SM4 93575 5220 523 610 485 0.056 10.76 1.08
SMS5 112025 5160 484 597 457 0.046 11.29 1.06
SM6 115755 6400 560 640 544 0.055 11.76 1.03
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Figure 1 Bioconcentration in the shoots and roots of phytolacca

americana L. growing in different treatments
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Table 2 The biomass and manganese concentrations in Phytolacca americana L. growing in different treatments (mean +SD)

pusl T#/ g« #! Mn 2 /mg « k!
/mmol + L it E R b * EES
CK 1.870+0. 064 0.429+0. 045 0.460+0. 048 1.152+0. 038 0.206+0.013 0.150+0. 005
1 1.98040. 073 0.4404£0. 052 0.47340. 055 10.043£0. 535 1.6251+0. 295 1.270£0. 014
2.5 2.058+0. 088 0.453+0. 055 0.495+0.061 16.252+0. 654 2.385+0. 350 2.303+0. 033
5 2.137+0. 110 0.482+0. 060 0.508+0. 063 19.293+0. 783 3.5361+0.415 3.21140. 125
10 2.29240.135 0.5014£0. 065 0.6431+0.071 26.954+1.193 4.840£0. 493 5.36540. 183
25 1.678 £0. 053 0.415+0. 040 0.394+0. 045 66.348+2. 030 7.848+0. 705 4.275+0. 145
50 1.46910. 045 0.403+0. 038 0.32540. 042 69.131£2.393 11.8601+0. 898 4.11740.132
LSDg .05 0.152 0.085 0.097 2.352 0.937 0.156
LSDg.01 0.211 0.117 0.134 3.264 1.301 0.216
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