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Cadmium Bioaccumulation in Herbs of Highway Green Area

LI Yan' PU Xian-ting’
1. Harbin Environment Monitoring Center Harbin Heilongjiang 210000 China 2. Nanjing Research Center
of Water Treatment and Ecological Restoration Engineering Technology Nanjing Jiangsu 210013  China

Abstract In order to explore the accumulative and transferable characteristics of Cd in green herbs pot
tests of Cd bioaccumulation with some herb species including Ophiopogon japonicus Eephyranthes candida Ox-
alis rubra  Festuca arundinacea Poa pratensis  Lolium perenne and Trifolium repens were conducted under the
simulated greenhouse conditions. Concentrations of Cd 0 mg/kg 2 mg/kg 4 mg/kg and 20 mg/kg were used in
this study base on the range of Cd concentrations in the soil along a highway. Results showed that plants were
Cd tolerance and could grow normal except Lolium perenne dropped 32% than the control group. The biomass of
Lolium perenne was greater than other turfgrasses. Poa pratensis had the highest Cd bioaccumulation factor the
BAF of Cd in the soil concentration of 2 mg /kg was 4.50 and it was 2.25 while the Cd concentrations in the
soil reached 20 mg/kg. The BAF of ground cover plants was lower than turfgrasses. Lolium perenne could accu-
mulate the most Cd in 7 plants. For ground cover plants the bioaccumulation of Cd by the parts of underground
was stronger than that by the parts of aboveground.
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cd 7 1 Cd mg/kg
0. 001 Hg/m3 1 mg/kg LI Table 1  Original content of Cd in testing plants
° 319 mg/kg
10 11 12 Cd
’ o5 ’ \ i 3\ 6 Ophiopogon japonicus 0.13
0.24
Cd Eephyranthes candida 0.13
0.2 mg/kg 0. 10
Cd o Oxalis rubra 0.39
cd ( ) GB 15618 ' 0.07
o mes g
Pb - Lolium perenne 0.02
Cd 7 Trifolium repens 0.05
T3 20 mg/kg
o Tl
18 T3
3 4
o 12 o
1.3.2
o 500 g 12 em,
3 4 10 cm 1 mL\2 mL.10 mL
Cd 0.946 1 g¢/I. Cd Cd NO,; , -
Cd 4H,0 25 mL
o Cd
1
1.1 1 ¢cm o
o 16  105W/220V/50Hz
pH 10 h 9 00 ~19 00
6.5 Cd 0.57 mg/kgo 3 000 Ix 30 C
10 60% o
1.2
3 4 N
19 7 . R
Cd 1. HCI - H,SO, - HCIO,
1.3 o HCI -
1.3.1 HNO, - HF - HCIO,
Cd ( o
) GB 15618 — 1995 4 Cd
CK 0 mg/kg . 3
T1 2 mg/kg . T2 4 mg/kg o
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Fig.1 Biomass of plants under different levels of Cd treatment
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Table 2 Bioaccumulation of Cd in different plants mg/ kg
CK T1 T2 T3

BAF BAF BAF BAF

0.63 1.05 0.50 0.26 0.53 0.14 1.04 0.05

0.24 0.50 0.58 0.34 0.53 0.16 1.06 0.07

0.26 0.20 0.31 0.12 0.61 0.14 1.16 0.05

0.78 1.98 6.18 3.10 13.31 2.66 30.75 1.75

2.10 4.51 8.44 4.50 20.90 4.27 44.57 2.55

0.85 2.10 5.85 3.25 11.78 2.32 29.68 1.24

0.28 2.07 3.73 2.29 11.19 2.00 51.36 2.16

@ cd 3 BAF °
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CK BAF 30.75 mg/kg  29.68 mg/kg 3 BAF
4.51 2.10 mg/kg N o
N BAF 2.10.2. 07+ 4 BAF
1.98 3 o 4 Cd Cd
Cd 4 100 mg/kg %
Cd Cd Cd Cd
o BAF o
T T2 Cd 4
BAF 4.50 4.27 Cd BAF Cd
8.44 mg/kg  20.90 mg/kg 3
BAF o BAF Cd o
CK o 2.2.2 Cd
T3 BAF 3 Cd
2. 55 2. 16 — Translocation Factor
44.57 mg/kg  51.36 mg/kg TF .
BAF 1.75 1.24
3 Cd @ mg/ kg
Table 3 Distribution of Cd in different parts of plants mg/kg
CK Tl T2 T3
TF TF TF TF
0.63 0.52 1.21 0.50 3.21 0.15 0.53 5.30 0.10 1.04 22.20 0.04
0.24 0.11 2.59 0.58 0.54 1.30 0.53 1.26 0.42 1.06 4.67 0.25
0.26 0.14 1.86 0.31 0.38 0.81 0.61 0.87 0.73 1.16 3.87 0.41
@ TF
CK T3 3 3
TF Cd 1 CK
Cd 32% Cd
o Cd
N N Cd ~ > > > >
2 .5 5 20 . > Cd
40 25 & Cd CK.T1.T2 o
3 Cd 2 BAF Cd
Cd Cd 2 mg/kg 8. 44 mg/kg BAF
o N N 4.50 20 mg/kg 44.57 mg/kg
Cd BAF  2.55. N N Cd
Cd 2 mg/kg BAF
Cd 3.10.3.25 2.29 20 mg/kg
o Cd 4 mg/kg BAF 1.75.1.24  2.16,
o CK 3 N N Cd
TF Cd
o Cd Cd
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