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Abstract

The potential of three herb species Bidens pilosa var radiata, Paspalum vaginatum Sw and

Commelina diffusa Burm f in the phytoremediation of PCDD/Fs contaminated soil was evaluated. All 

species could grow well under the low PCDD/Fs concentration after 8 weeks in the greenhouse. 

Increasing concentration of PCDD/Fs, phytotoxicity would clearly cause suppression effect on the 

plants. The PCDD/Fs could be uptake into the root but it can not hardly be translocate to the shoot. 

BAFs value is 1.21 for the root of B. pilosa var. radiat. These results indicate that B. pilosa var radiata

can be applied to minimize the spread of contamintants on the remediation site. 
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PCDD/Fs (polychlorinated dibenzo-p-dioxins and dibenzofurans)

75 135

PCDD/Fs PCDD/Fs
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[1,2]
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[3, 4]
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[5,6,7] (Chlorinated organic compound) 
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[9,10] White Clover[10] (Rhizodegradation)

(pumpkin) (zucchini) (PCB, 

DDE) [12,13,14]
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PCDD/Fs

PCDD/Fs PCDD/Fs

2.1 

 0 - 30 

4 mm

(Loamy sand) pH 8.56 PCDD/Fs 62200 ng I-TEQ/kg

3 PCDD/Fs

PCDD/Fs T6

( ) 1 1 1 5 T3 (PCDD/Fs 34400 ng 

I-TEQ/kg) T1 (PCDD/Fs 12100 ng I-TEQ/kg)

1

2.2 

(Bidens pilosa var radiata) (Paspalum vaginatum Sw)

(Commelina diffusa Burm.)

3 10

17 3

2 20

6 8

800 13 12

(22-29 ) 4

2.3 

(shoot) (root) 4

4

2.4 a

80% 20 24

50mL  2mL 645nm 663nm 
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a  [15]

2.5 

NIEA M801.12B 13C12-

(Isotope dilution method) / (HRGC/HRMS)

(Polychlorinated dibenzo-para-dioxins, PCDDs) (Polychlorinated dibenzofurans,PCDFs)

2,3,7,8-

 2 mm

 18 mesh 1 mm

2~3

10mL 2 (L1613LCS) 

20 L 150mL 250 mL 24

25ml/

1ml

(1) 6 dram 7 mL

5 (L1613CSS 10 l) 4 mL 20

(2) 6 dram

4mL 20

(3) 50mL 7 mL

50mL 2mL

(1) 0.5g 0.5g 0.5g

0.5g 0.5g 5g 0.5g 0.5g

(2) 30 mL (3) 2mL

1mL/ , 5mL/

(4) 120mL 300 mL

1mL

(1) 1g 6g 1g
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1 g (2) 20 mL (3)

1mL 1mL/

, 5mL/ (4)

90mL 150mL  (5) 20 mL

/ (20/80) 50mL 1 mL

(1) / 0.5g 0.5g /

(18/82) 0.5g (2)

/ / (75/20/5) / (50/50) 5ml (3)

1mL 1mL/

(4) 2 mL/ / (50/50)

1mL/ / / (75/20/5)

50mL  ( ) (5) 35 mL

150 mL 1 mL

( )

2.6 

 SPSS 12.0 

Duncan's Multiple Rang Test p<0.05

1(a)(b)(c) PCDD/Fs

8 1 ( 1(a)) T1

PCDD/Fs 42cm T3

T6 T1 PCDD/Fs

T3 8 12cm 28cm T1

T6

4

1(b) PCDD/Fs

T1 T3 T6 77cm 61cm 50cm

(p<0.05) T6 PCDD/Fs

PCDD/Fs (stress)

1(c) T1 T3 T6 T1 65 cm
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T3 T6 PCDD/Fs 8 30cm

28cm T1 T3 T6 2

1 PCDD/Fs  (a) (Bidens pilosa var. radiata) (b)

(Paspalum vaginatum Sw)  (c) (Commelina diffusa Burm.)

a a

 [15] 1 PCDD/Fs

a T1 a 0.338 mg T3

T6 T1

T1 T3 T6 a (p>0.05)

PCDD/Fs  PCDD/Fs a

T1 0.453 mg T3 T6 (p<0.05) 1(c)

PCDD/Fs

1(a)(b)(c) 1 PCDD/Fs (T3 T6 )
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PCDD/Fs T6

T1 10000 ng I-TEQ/kg PCDD/Fs

1 PCDD/Fs a

a (mg) 

T1 0.358a 0.429a 0.453a 

T3 0.093b 0.382a 0.232b 

T6 0b* 0.379a 0.218b 

* 2 0

( p < 0.05)

2 T1 ( ) 17 PCDD/Fs

PCDD/Fs 7 8 PCDD/Fs 1,2,3,4,6,7,8-HpCDD OCDD

1,2,3,4,6,7,8-HpCDF OCDF 3.10% 69.71% 2.27% 24.72%

99.80% 9230 ng I-TEQ/kg PCDD/Fs

PCDD/Fs ( 1,2,3,4,6,7,8-HpCD OCDF 1,2,3,4,6,7,8-HpCDD OCDD)

PCDD/Fs [16]
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,6,7

,8-H
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1,2,3,7,8,9-HxCDF

2,3,4,6,7,8-HxCDF

1,2,3,4,6,7,8-HpCDF

1,2,
3,4,

7,8,
9-HpCDFOCDF

2,3,7,8-TeCDD

1,2,3,7,8
-PeCDD
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7,8-HxCDD

1,2,3
,6,7

,8-H
xCDD

1,2,3,7,8,9-HxCDD
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Shoot
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1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8,9-HpCDFOCDF
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1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

1,2,3,4,6,7,8-HpCDDOCDD
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3 4 8 (shoot) (root)

17 PCDD/Fs PCDD/Fs

1,2,3,4,6,7,8-HpCDD OCDD 1,2,3,4,6,7,8-HpCDF OCDF 7 8 PCDD/Fs

( 2) Jou [19]

PCDD/Fs PCDD/Fs

[19, 20]

2 (shoot) (root) PCDD/Fs

(Bioaccumulation factors BAFs) BAFs [ ]tissue [ ]soil [12]

BAFs OCDF PCDD/Fs BAFs 1.14 - 2.52

PCDD/Fs PCDD/Fs 14600 ng 

I-TEQ/kg 12100 ng I-TEQ/kg BAFs ng 

I-TEQ/kg 1.21 PCDD/Fs

(richness) PCDD/Fs BAFs 0.04 – 0.23 BAFs 1

PCDD/Fs PCDD/Fs

PCDD/Fs BAFs 0.67 - 1.66 BAFs ( ng

I-TEQ/kg ) 0.86 PCDD/Fs BAFs 0.01 - 0.08

PCDD/Fs BAFs 0.19 - 1.53 BAFs ( ng I-TEQ/kg ) 0.57

PCDD/Fs BAFs 0.01 – 0.04

PCDD/Fs BAFs 1 BAFs ( ng I-TEQ/kg ) 1

PCDD/Fs BAFs ( ng I-TEQ/kg )  >  > 

2 BAFs

BAFs PCDD/Fs [21,22]

( PCB, DDT, DDE )

log Kow

(Xylem)

( 2) PCDD/Fs 1,2,3,4,6,7,8-HpCDD OCDD 1,2,3,4,6,7,8-HpCDF

OCDF 99% PCDD/Fs log Kow

7 PCDD/Fs (Translocation)

[19,20]

PCDD/Fs

PCDD/Fs PCDD/Fs
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2  (BAFs) 

, BAFs 

shoot root shoot root shoot root 

2,3,7,8-TeCDF 0.04  1.79 0.01 0.87 0.01  0.89  

1,2,3,7,8-PeCDF 0.07  1.82 0.05 1.54 0.01  1.07  

2,3,4,7,8-PeCDF 0.10  1.86 0.04 1.46 0.03  1.17  

1,2,3,4,7,8-HxCDF 0.08  1.55 0.04 1.23 0.02  1.10  

1,2,3,6,7,8-HxCDF 0.06  1.49 0.03 0.81 0.02  0.83  

1,2,3,7,8,9-HxCDF 0.14  1.91 0.08 1.66 0.04  1.31  

2,3,4,6,7,8-HxCDF 0.23  2.52 0.02 0.67 0.02  1.23  

1,2,3,4,6,7,8-HpCDF 0.06  1.07 0.03 0.86 0.02  0.77  

1,2,3,4,7,8,9-HpCDF 0.07  1.35 0.03 1.11 0.02  1.03  

OCDF 0.03  0.57 0.02 0.72 0.01  0.18  

2,3,7,8-TeCDD 0.02  1.34 0.03 0.83 0.01  0.59  

1,2,3,7,8-PeCDD 0.04  1.49 0.04 1.21 0.02  0.93  

1,2,3,4,7,8-HxCDD 0.04  1.44 0.05 1.30 0.03  1.09  

1,2,3,6,7,8-HxCDD 0.05  2.46 0.04 1.48 0.02  1.51  

1,2,3,7,8,9-HxCDD 0.05  2.21 0.05 1.51 0.03  1.53  

1,2,3,4,6,7,8-HpCDD 0.06  1.66 0.03 0.88 0.02  1.03  

OCDD 0.04  1.14 0.03 0.80 0.02  0.19  

BAFs( ng /kg ) 0.04  1.00 0.02 0.78 0.02  0.23 

BAFs( ng I-TEQ/kg ) 0.05 1.21 0.03 0.86 0.02 0.57 

PCDD/Fs( 12100 ng I-TEQ/kg)

PCDD/Fs PCDD/Fs

PCDD/Fs

PCDD/Fs PCDD/Fs PCDD/Fs

PCDD/Fs BAFs 1.21

PCDD/Fs

(Phytostabilization)
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