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Phytolacca acinosa Roxb. (Phytolaccaceae): A new manganese

hyperaccumulator plant from Southern China
XUE Sheng-Guo, CHEN Ying-Xu*, LIN Qi, XU Sheng-You, WANG Yuan-Peng

(Department of Environmental Engineering, Zhejiang University, Hangzhou 310029, China). Acta Ecologica Sinica,
2003,23(5):935~937.

Abstract: A series of field investigations and plant collections have been conducted at Xiangtan manganese
tailings wastelands, Hu'nan Province, southern China. The specific aim was to search for new manganese
hyperaccumulators. The results of tissue analyses on the plants collected from this high manganese
environment identified Phytolacca acinosa Roxb. (Phytolaccaceae) as a new manganese hyperaccumulator
(>>10,0001g/g Mn), the first to be found in China. The maximum Mn concentration in the leaf dry
matter was 19, 300 pg/g. This species provides a new plant material to explore the mechanism of
manganese hyperaccumulation and a potential new plant to for use in the phytoremediation of manganese-
contaminated soils.
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Table 1 Manganese bioconcentration and translocation of Phytolacca acinosa Roxb. under field conditions in Xiangtan

Manganese Mine, China

N Mn in soils Mn in leaves Mn in stems Mn in fruits Mn in roots ]/{S‘" 1/]{_)} S/ﬁ(”
No. /§¢ I R® ®
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
SM1 52359 13218 1566 1385 1202 0. 25 11. 00 1. 30
SM2 114013 16083 1085 2623 701 0.14 22.94 1.55
SM3 74965 14007 2539 1895 '3 0.19 19. 65 3.56
SM4 68592 12182 — - 901 0.18 13.52
SM5 100376 19299 1825 2674 812 0.19 23.77 2.25
SM6 79013 12069 2277 2031 850 0.15 14. 20 2.68
©) Ratio of Mn concentrations in leaves to that in soils. @)
Ratio of Mn concentrations in leaves to that in roots. 3) Ratio of Mn concentrations in stems to
that in roots. SM4 s s s
B s s
17.4C, 1431. 4 mm, 1321. 7 mm, N o
b b N A} A} Y ’
o pH 7.42~17.48, 52359~114013
mg/kg ( 81553),
C D s ( N )
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b 9 Y
b o ’

bl , / 0.14~0. 25 , 1,



B 937
’ o ’
’ b 2 (
) [14]
’ .
s )
A b b ’
[16]
o b ~
o > 0.5~1.5m, s
A A 9y A A o ’
b .

References :

(1]

[2]

7]

[8]
[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

Chan D W, Son S C, Block W, et al. Purification and characterization of ATM from human placenta. A
manganese-dependent , wortmannion-sensitive servine/threonine protein kinase. J. Biol Chen. , 2000, 275:7803
~7810.

Aschner, M. Manganese neurotoxicity and oxidative damage. In: Connor, J. R., ed. Metals and oxidative
damage in neurological disorders. New York: Plenum, 1997. 77~93.

Zhu C C, Zhang BY,Ye F L,et al. Effects of manganese exposure on male sexual hormone. China Public Health ,
1999,15(1):63~64.

Martanian JP, Sala M, Henry M,et al. Manganese cations increase the mutation rate of human immune deficiency
virus type 1 ex vivo. J. Gen. Virol. , 1999,80:1983~1986.

Guo Y, Wang K R, Hu R G. The status and improvement on manganese contaminated farmland in manganese
mine in Hunan Province. Agro-environmental Protection, 1993,12(5):230~232.

Wan G J, Hu Q L, Cao L, et al. Resouce exploitation-environmental disaster-Geochemistry: an example from Fe
and Mn pollution in Lake Aha, Guizhou Province. Earth Science Frontiers,2001,8(2):353~358.

Reeves R D, Baker A ] M. Metal-accumulating plants. In’ Raskin I and Ensley B D. eds. Phytoremediation of
Toxic Metals’ Using Plants to Clean Up the Environment. John Wiley &. Sons. New York, 2000.

Myrna E W. Phytoremeditaion on the brink of commercialization. Environ. Sci. Technol. . 1997.31:182~186.
Cunningham S D, Berti W R, Huang J] W. Phytoremediation of contaminated soils. Bio-Technology, 1995,13:393
~397.

Baker A J M, McGrath S P, et al. The possibility of in situ heavy metal decontamination of polluted soils using
crops of metal -accumulating plants. Resources,Conservation and Recycling, 1994,11:41~49.

Brooks R R. ed. Plants that hyperaccumulate heavy metals. CAB International, 1989.

Chen TB., Wei CY, Huang ZC, et al. Arsenic hyperaccumulator Pteris vittata L. and its arsenic accumulation.
Chinese Sci. Bull. ,2002, 47 (11): 902~905.

Yang X, Long XX, Ni WZ, et al. Sedum alfredii H : A new Zn hyperaccumulating plant first found in China.
Chinese Sci. Bull. ,2002, 47 (19): 1634~1637.

Wei C Y, Chen T B, Huang Z C, et al. Cretan Brake (Pteris cretica 1..): an Arsenic-accumulating Plant. Acta
Ecologica Sinica, 2002,22(5):777~778.

Baker A J M, Brooks P R, Pease A J,et al. Studies on copper and cobalt tolerance in three closey related taxa
within the genus Silence L. (Caryophyllaceae) from Zaire. Plant and Soil ,1983,73:377~385.

Ebbs S D,Kochian I V. Phytoextraction of Zinc by oat (Avena sativa) . barley (Hordeum wvulgare), and Indian
mustard (Brassica juncea). Environ. Sci. Technol. ,1998,32:802~806.

s , .. . 51999,15(1) :63~64.
. . . . ,1993,12(5):230~232.
, . . - - B . ,2001.8(2):
353~358.
s s P - . .2002,22(5):777~778.



