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Characteristics of 23 Species of Weed in Northeast of China Hyperaccumulating

PAHs in Contaminated Soils

ZHANG Min' LIANG Hong' GAO Da-wen'®> ZHANG Bai-hui' LI Xin-ping' GUO Xiao-hu'
(1. School of Forestry Northeast Forestry University Harbin 150040 China; 2. State Key Laboratory of Urban Water Resource and
Environment Harbin Institute of Technology Harbin 150090 China)

Abstract: Pot experiments were conducted to investigate the 23 species of weed accumulation characteristics of phenanthrene as a
representative of polycyclic aromatic hydrocarbons( PAHs)  from soil in the northeast of China. The result indicated that among the 23
species the bioconcentration factors of Taraxacum ohwianum K. Potentilla aiscolor B. and Chelidonium majus L. were all higher than
1 which were 1. 01 4.98 38. 24 respectively. The phenanthrene concentrations in roots were 2. 83 16. 34 and 9. 66 mg/kg which
were lower than those in aboveground part with phenanthrene concentrations were 15. 18 74.70 and 573. 62 mg/kg respectively. The
hyperaccumulators were indicated by strong conveyance of phenanthrene from root to aboveground part. The analysis of phenanthrene
concentration in aboveground weed and aboveground plant biomass showed that the accumulation of phenanthrene in plant were not
correlated with their biomass. It concluded that Taraxacum ohwianum K.  Potentilla aiscolor B. and Chelidonium majus L. had
hyperaccumulative characteristics of phenanthrene and it is possible to screen out plants with high biomass and hyperaccumulation
capability.

Key words: phytoremediation; weeds species; polycyclic aromatic hydrocarbons ( PAHs) ; phenanthrene; hyperaccumulative property

( polyeyclic aromatic hydrocarbons b N N N
PAHs) 2
L-3 A} N A
10 ~ 12
( POPs)
‘"' . PAHs .
13 14
' 15 16
PAHs :
1~6 N N
A :2010-10-03; :2011-05-03
: ( £200834) :
(2010DX04)
(1987 ~)
78

* E-mail: liangh119@ hotmail. com



10 23 3089
o 2.8% pH
0 7.6. 5 mm
PAHs 19 ~21
23 PAHs 15 mgekg '.
8 kg 120
PAHs mg. 120 mg
250 mL 100 mL 500
g
PAHs 500 g 1.2, 4 kg
50% 4d
7~10d
1
1.1
C,Hy, M, =
178.23 =97.0% N
1.3
: KQ-100DB 23 (1) .
+~ R205 ~ W202B . 802B
. Agileni21100 ( HPLC) .
1.2
1 Y
Table 1 Weed species and growth period
/d
( Echinochloa crusgalli (1..) Beauv.) 2007-11-23 110
( Digitaria sanguinalis ( L.) Scop.) 2007-11-28 105
( Setaria viridis ( L.) Beauv.) 2008-05-30 83
( Digitaria ischaemum ( Schreb.) Schreb. Ex Muhl) 2008-05-30 83
( Chenopodium album) 2007-12-03 120
( Awyris amaranthoides L.) 2008-04-29 94
( Atriplex centralasiatica Hjin.) 2008-05-30 83
olanum nigrum L. 7-12-
Sol g L 2007-12-20 83
( Amaranthus retroflexus 1..) 2007-12-20 83
( Plantago asiatica L.) 2008-04-29 94
( Mentha haplocalyx Briq.) 2008-06-02 81
( Acalypha australis L.) 2008-04-10 113
( Artemisia scoparia Waldst. et Kit. ) 2008-04-20 103
( Artemisia velutina Pamp.) 2007-12-20 113
( Galinsoga parviflora Cav.) 2008-04-29 113
( Artemisia sieversiana Willd. ) 2007-11-11 169
( Lepidium apetalum Willd.) 2007-11-11 170
( Sphallerocarpus gracilis ( Bess.) K. Pol.) 2007-11-11 169
( Taraxacum ohwianum Kitam. ) 2008-05-30 83
( Geum japonicum Thunb. var. chinense F. Bolle) 2007-12-03 148
( Chelidonium majus L.) 2008-05-30 83
( Viola verecunda A. Gray) 2007-12-03 148
( Potentilla aiscolor Bunge) 2008-05-30 83
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Table 2 Growing situation of two groups of weeds
| 2007 11 ~2008 1
( ) X
2 2008 4 ~6
3
2.2
Brooks ' 1977
Ni 1000 mgekg ™'
( )
100
Zn 10 000 mgekg '+ Cd 100 mgekg '.
Au 1 mgekg ' Pb. Cu. Ni. Co 1000 mgekg ';
30 32 ~34
2 2
(BCF) >1
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3
Table 3 Concentrations of phenanthrene in weeds
1) 1)
BCF? BCF?
( ) /mgekg ™! ( ) /mgekg !
5.83 +£0.75 0.39 68. 98 4. 60
5.46% 0.36 2529.79 168. 65
11.31 £5.31 0.75 3.45£0.18 0.23
4.98 £2.65 0.33 4.51 £0. 65 0. 30
24.71 £3.54 1. 65 15.72 £1.06 1. 05
81.27 +7.54 5.42 30.44 £6.02 2.03
nd? 15.18 £0. 11 1.01
41. 44 2.76 2.83 £0.43 0.19
1.81 +£0.23 0.12 11.65 £2. 64 0.78
24.26 £3.21 1.62 59.84 £5.04 3.99
1.87 £0. 40 0.12 74.70 £10. 74 4.98
4.96 +0. 66 0.33 16.34 +0.22 1.09
2.64 £0.74 0.18 3.71 0.25
7.69 £1.57 0.51 25.17 1.68
nd 365.09 24,34
nd 657.95 43. 86
21.68 £1.30 1.45 37.74 2.52
39.93 £9.71 2. 66 75.74 5.05
6. 81 0. 45 573.62 +£77. 68 38.24
nd 9.66 £2.76 0. 64
11.98 0. 80 11.38 0.76
27.62 1.84 13. 80 0.91
46.98 3.13
237. 44 15. 83
1) 2007 11 ~2008 1 ; 2008 4~6 ; 2)BCF bioconcentration factor;
15 mgekg™' 5 3)nd o 4) 2
23 N N N N >1 2.76. 1.62, 1.84. 1.68. 3.99
N N N N N 5
10 >1
1.65. 1.45. 4.60. 1.05. 1.01. 4.98. 24.34.
2.52, 38.24. 3.13 N
3 15.18. 1
74.70  573.62 mgekg (
2.83. 16.34  9.66 mgekg ') 2.3
( / 1.2 2
) 59.75 .
N N N N . 7 2
(r)
1 2
7 0.068. 0.297 1 2
365. 09 0.333., 0.268
657.95 mgekg "' : ( © 1 0.666. 2 0.576)

N N N N 5
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Fig.1 Biomass and phenanthrene concentration in aboveground parts of weeds
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Fig.2 Biomass and phenanthrene concentration in root of weeds
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