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Tolerance and accumulation characteristics of Celosia argentea Linn. growing in
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Abstract ; It is main groundwork and the first step of phytoextraction of its commercial application on a large scale to screen
out a series of ideal hyperaccumulators that can effectively remedy contaminated soil by heavy metals, which is also difficult
point and front field of contaminated environment phytoremediation. Celosia argentea Linn. has been found after a series of
field investigations have been conducted at Pingle manganese tailings wastelands, Guangxi Province, southern China
(14362 mg/kg in leaf dry matter). C. argentea, an annual herb, is almost distributed all over the China as well as
Southeast Asia and tropical Africa. A pot experiment was used to study the Mn tolerance and accumulation of C. argentea
growing in soil spiked with 0, 50, 100, 200, 300, and 500 mg/kg Mn. Results of the experiment showed that plant has
remarkable tolerance to Mn. The plant manganese content and biomass increased with increase in Mn concentration in soil,
while bioaccumulation coefficient decreased progressively. Under pot-culture conditions, the dry weight of plant could reach
as high as 1.048g at soil Mn 500 mg/kg, which is higher than the control group (P<0.05). C. argentea could grow quit
well in soil spiked with 300 mg/kg Mn. Compared with the control group, leaf biomass increased significantly at 500 mg/kg
Mn (P<0.05), although visible symptoms in foliage were observed. At 500 mg/kg Mn in soil, the plant still grew well with
the maximum Mn concentrations in the leaves, stems and roots reaching 42927 mg/kg, 13888 mg/kg, 5348 mg/kg, which
were larger than the threshold as Mn hyperaccumulator (10000 mg/kg) , while the Mn bioaccumulation coefficient reached
to a maximium value of 69.20. 95%—97% of the total Mn taken up by C. argentea was translocated to aerial parts,
indicating a great capacity of the plant transporting Mn from roots to aerial parts. Manganese translocation factors between

5.83 and 8.69 of C. Argentea in all samples in this study, which were greater than 1. The distribution patterns of Mn in the
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leaves, stems and roots were followed the order: leaf (70%—83%) > stem (13%—24%) > root (2.8%—6% ). Our
results suggest that C. argentea is a newfound manganese hyperaccumulator, which is belongs to the amaranth family,
Amaranthaceae. This species has not only a high tolerance to Mn, but also a hyperaccumulation capacity for this element. C.

argentea , therefore, has great potential for phytoremediation of Mn-contaminated soils.
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Table 1 Species and maxximum concentration of manganese hyperaccumulators (%)

7 HpIF R A/ (mg/ke)
Family Species Maximun concentration
FINE Araliaceae Chengiopanax sciadophylloides 23500
JeATBEEE Apocynaceae Alyxia rubricaulis 14000
TFFE} Celastraceae Maytenus bureaviana 33750
M.sebertiana 22500
M.pancheriana 16370
B BL Clusiaceae Garcinia amplexicaulis 10500
BEA IR Myrtaceae Austromyrtus bidwillii 19200
Eugenia sp. 13700
Eugenia clusioides 10880
Gossia bamagensis 21480
Gossia fragrantissima 11200
G. sankowsiorum 11150
G. gonoclada 12300
HiBERE Phytolaceae Phytolacca americana 19300
HEL Polygonaceae Polygonum hydropiper L 24450
P.pubescens Blume 15200
P.perfoliatum L 19940
Polygonum pubescens 16650
IIBEREL Proteaceae Macadamia angustifolia 11590
Beaupreopsis paniculata 12000
M. neurophylla 55200
BHEE Ranunculaceae Ranunculus aquatilis 13680
11458} Theaceae Schima superba 9976
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