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Heavy Metal Accumulation in Wild Plants on the Roadside
of Industrial Areas
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ABSTRACT

This study was conducted to investigate the heavy metal accumulation in wild plants. The samples
from 5 plant species on 14 sites were taken on the roadside where urban and industrial regions in
northern Gyeonggi do. Arfemisia princeps var. orientalis, Chenopodium album L. var. centrobrum, Erigeron
canadensis L., Rumex crispus L. and Taraxacum platycapum H. Dahlst were taken from different parts
of the plants gathered in surveyed sites for analysing. This study classified which species were suitable
to accumulators, excluders, or indicators which were provided as Phytoremediation for heavy metals(Cd,
Cr, Ni, Pb and Zn) and considered the applicability of that work.

1. The mean accumulation of 6 heavy metals in plants was as follows; Zn> Cu> Cr> Pb> Ni> Cd
in rows except for Ni and Pb in Erigeron.

2. The highest heavy metal accumulators were Zaraxacum and Arfemisia.

3. The comparison of heavy metal accumulations between the tops and roots in the plants was as
follows; Zn> Cd> Pb> Ni> Cu> Cr.

4. Comparison of heavy metal accumulations between tops and roots, root parts were higher than
the top parts in most of the plants. Especially, in 7araxacum, a ratio was over 1.0 in Cr, Ni, and Zn.
Therefore, Taraxacum was an accumulator for 3 heavy metals. And Erigeron, Chenopodium, Rumex,

Artemisia were good for excluders which had lower than 1.0.
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Table 1. Interpretation of the results fitness.

Level Interpretation

09 <r Very good fit
08 <r<09 Good fit
07 <r<038 Poor fit

r <07 Very poor fit

r : Standardized Mantel statistics.
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Figure 1. Mean heavy metal accumulations in plant
species of surveyed sites in industrial areas.
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Figure 4. Principal components analysis of 5 plant
species on the basis of heavy metal content
in plants.

Plant species : E. C.(Erigeron canadensis L.), C.a.
(Chenopodium album L. var. centrobrum, T. p.(Taraxacum
platycapum H. Dahlst.), R.c.(Rumex crispus L.) A. p.

(Artemisia princeps var. orientalis(Pampan) Hara).
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Table 2. Correlation coefficients among heavy metal in
plants of surveyed sites in industrial areas.

Heavy
metals

Cd 1.00000 -0.26333 0.85770 0.18884 0.80971 0.68128

Cr Cu Ni Pb 7n

(0.3430) (<.0001) (0.5003) (0.0003) (0.0052)

Cr 1.00000 -0.14630 0.32352 -0.03231 -0.16020
(0.6029) (0.2395) (0.9090) (0.5685)

Cu 100000 0.45088 0.77067 0.85729
(0.0916) (0.0008) (<.0001)

Ni 1.00000 0.17368 0.45300
(0.5359) (0.0899)

Pb 1.00000 0.68955
(0.0045)

Zn 100000
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Figure 5. Clustering analysis of 5 species on the basis
of heavy metal content in plants.
* Plant species : E.C.(Erigeron), C.a.(Chenopodium),
T.p.(Taraxacum), R.c.(Rumex), A.p.(Artemisia).
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Figure 6. T/R ratio of heavy metals in plant species
of surveyed sites in industrial areas.
= Plant species : E.C.(Erigeron), C.a.(Chenopodium),

T.p.(Taraxacum), R.c.(Rumex), A.p.(Artemisia).
S T dthke Ze ARl AL itk 53] Cd
&} Cu, Cu®t Zn tH& ol Blal] a1=9) A9
2 AAT.

C
JORAZ 2k ABA| Yo ZH 5]

> &> Yz AeAol>
1.00, 0.68, 0.56, 0.51mg kg ©]
Z > 2gAol> RIEH> Holg To2A
36.37, 29.23, 21.18, 12.88, 12.60mg kg ©| 3t}
Cute &> WS> F2> 2gAol> HolF 9]
o131 ZH7} 56.51, 50.78, 46.06, 43.31, 22.28mg
kg' o1, Ni &> W> UEY > AgAol>
ol o7 zbzb 11.09, 932, 745, 6.61,
5.58mg kg' ©JATh NiE Croluh Cuel 7904

Table 3. Mantel test between the matrices of correlation
coefficients on the basis of 6 heavy metals
content in 5 plant species.

Plant species Level (r) t z  Interpretation

E. cxR.c. 07521 2.8139 2.8077  Poor fit

E. cxC.a. 08835 22080 3.3057 Good fit

E. cxT. p.  0.6912 3.8474 2.5861 Very poor fit
E. cxA. p. 05834 29160 2.1828 Very poor fit
C.axT.p. 06124 22794 12179 Very poor fit
C.axR.c. 05987 24391 14633 Very poor fit
C.axA. p. 04229 19548 1.0945 Very poor fit
T. pxR.c. 05297 2.0060 2.7827 Very poor fit
T. pxA. p. 04934 1.8963 3.7530 Very poor fit
R cxA. p. 06784 19044 2.5375 Very poor fit

= Plant species : E.C.(Erigeron), C.a.(Chenopodium),
T.p.(Taraxacum), R.c.(Rumex), A.p.(Artemisia).
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Figure 7. T/R ratio of total heavy metal contents in all
plants species of surveyed sites in industrial
areas.

« Plant species : E.C.(Erigeron), C.a.(Chenopodium),

T.p.(Taraxacum), R.c.(Rumex), A.p.(Artemisia).

R

Plant species?”

Uebstt(Figure 7). 23571999 3549
5 WEeE 3 FE% 2 A7elA m, Cr,
T AR el FA o] woktha skyl=t],

= 04?011*11% NEY Y] A2 Aehd RE

AEZE0] AARRT} R|F}Ho|| EF4 Z=Zo

wok},

A&7 Yo A F4:0]9] o]E oL} M=
TEEY TR AEY 7HH, AEAY 9
5o webx g (Alloway,B.J., 1995), Zno
CdE AEA Y AAAFE7A A ]Egi Ni,
Cus 7% Cr, Pbe o|5Alo] 23] ¥

Cu2 T552 t7] T et} E‘*C‘ﬂ %

¢

—

A ol £S5 RN FHAE A
o 9olN FHEE Ae Ao 05| Aol

of Ashe} AR S0 E
Cr, Cu, Ni, Pb, Zn& B5 A5 oﬂ Hl 3l A o}T
o] ZAo| ¥k, &Y= Zn> Cd> Pb> Ni>
Cu> Cr 2.2 747} 0.88, 0.59, 0.55, 0.51, 0.42,
0.36°10=H Zn3} Cde o]FAlo] £& Ho|Y]
I Cro] 7HF wktha A= .

AEA Yl F5& FAHTFS s £l
ALY 2E FFoZA 7Y B, Holgrt 1
Thollom e} AgjAo] otk A71A
S(1993)2 thdAe] ddAol ‘W‘%EE} z
a&5TFo| & A E‘ﬁth s5=d,
alsﬂr S hdx

HU
Pooop

N

J{N‘
2
iR

2= Zn> Cu> Cr> Pb> Ni> Cd&Ee =
133.38, 63.05, 37.04, 11.27, 11.24, 0.97 2]



MBSO F3E 27 45

NEYE 2 T84 65 TolA Cr, N,
Zn9] A ZH o] AFFHT B Fog
Eigt=d], AEAE ol TR UEH> &>
AAol> Holg > Wz 9ol o]59] A
3¢ 7R3 2 o) chdds 194> 294 o
Z AGRE Y olg)o] LrolA e A Ko T
Ao 1dAjely 2:dXol Hls) AS717ke] 4
o AJRR FEE oldo] LYFL XY o
Uehd Zoz A7tk s s T/RC] 1.06

=
i

(Taraxacum)= 554 Cr, Ni, Zn2] 7%
o] LOET Fo} 7o) sigd= At L2t
Ae dAZ o2 AP g vls] Asle] &
S o Bo| FA3ta e, £ A7ATeA
v Z(Erigeron), Y8V (Chenopodium), 4~ # 0]
(Rumex), % (Artemisia) & 350 vla] s}
o TE&S o Bo] A3 e AR A
= XA chFigure 7). A WEHE e AL 4
5 9] ANREY F55 FFo] Bol TR
H7} 7V =9kaL, Cr, Ni, Znd 54 2345
2 AEFSUHS o] 83 AEAFE o AE
2 AR F ds AR AAEUTH

Adot 5(2002)2 FAAR ] &5 1A THF
100tonS A e w Cd 0.6kg, Cu 1.4kg, Pb 0.2kg,
Zn 3.5kgs AASE A7t Aok sk, v
B Ao &S AghEIH A 5, 1990) Cd

=
=

ol 1>

07 0349 Wxo] Hlg] AFRE FFL&]
ogfo] oF 3ufj} Wtk
A& QLAEY FspHe AEAY T5
& ZAFo] TRIAY 53] AEFEHE B
2|2 EY Foll EAlshs Fu45S §53t
I AFRE FEEte A4 FAHAN F +5
sto] HstA)7|e WH O AR SA o] &
g3ty 22E2 {83 AEAe At H
3 AFFY FFE FAEC] 10 ol A&
I e s sthAdECr 5, 2002). g
&
=
2=
=

0.86kg, Cu 1.4kg, Pb 2kg, Zn 2.4kgS A AL
ALt AT 2 AT AR FFAY =2
oA HEH ] YRS AA FF 100tonS A
v - =A% A9 Cr 1.43kg, Ni 0.8kg, Zn 16.6kg
AAZF 7Fed A2 FAHJT. 28]l & o
BAGAY Fa& FSALEI} A8 &S AT
B - 35H4 Rt e AESH QAEY 4
spio] AgsiH, A9 AEFS o] &3tnE
QR A8 o =ojoZ Qg A A nHE H
233 4 S o= AAHU

ool Wz, Holg, LA, & AFRA
S ZH8|(T/R)7} 1.0 ©|3tZ ApeFolat Azt
i, Vs et e T3R8 5(1999)9
B0 A FglapalEo] Fadel st uide] o
et B AFdME T8 AEEe] F
& tig WAe] sle Aoz AaEA

[¢)

—

)

v.a &

& A7 sk BASE 343 Ay
= TR ATAY FTEHe o] fAHe ¥
A 20 143N pHshs ved, &, 3
%, &aelAol, Holgs 53] opAEel %4
H FEEe ARE 2ARIAY. 2979 54
S AEAH A Fee dow wd 9
= W7l dd 429 FEE FA%e] WAS
Foll, TEE ARl diF AE5d P
= A% 71x ARRM AR HEEEd F
AF, AT B8 TS dob Kzl
g Ave o 2

L AEA W B 55 54 5 B2
Ni, Pbeo] Z}o]= A 9|3hH
Ni> Cd ol Atk

2. AEA =49 55 1
Pb¥} Cue Pb, Zn¥ Pb2 Znd A E FoJAo]
A= FHEAZE YERT

3. AEA 49 FE5Y T80 AvEAE

7} Cd, Ni, P MZ AR SH3FS 1ok



46 A8 - oA
4. AR 5F9 A8 T UsHe 55 5 AT - A4 1990. HeaiE =Rl A4
Aol 7 Boka & AY 22 FFEolE ol thet ESF 2 9] edE2d=d o
o AAHoz B RS, &> ols> Yz & AT A A 794) © 352-358.
2 Aol 9ol Ado} - wiadt - &G - ol 2002, H A
5. AEA Wl 548 F55Y A A 9 IAMARG AEY FE4 S4d A A
5 H]&-S ¥wEhd Zn> Cd> Pb> Ni> Cu> Cr T Al EEs] A] 25(1) : 7-14
THE Zno] Ao A AGFEY offo] 7} BEEAM - AFF - S - §HF. 2002, P
& AHe FEEoldh Aol o3t FHE& LEFY AEHsLg
6. AEAE AFHA: 55 F4 HE T E3] A 21(2) : 122-129.
< REH> &> AgAol> Holg> Wzl o Aldd - fFHE - A8A - olAE - o5t -
2 WsE7} 539 A= FolM 7P AGFES 4 - ZE9. 2000, T FEEH M=
TusE ool 7 AHAnh o] oA B 2AAT. FHEE B
7. AEAEL YRR A&7}t AARET F AFAATER 9 1 91-109
&ZAo] woked WS A Cr, Ni, Zn A7IA - AEZ - S 1993, ofAFAtE Q1
A FEIABHS] Hlgo] 1.00]3 02 YRy AY oMA=FTY FEE FF AL T

Aro] 2R o] Eo} A1Ead o gk

3@ o £ o dl
oz N
EE A

SN 4% g2 Asita Bey
a1, AELe AR vlgo] 1.0 ©]8}
Wz, Wobs, aElAe], &olhal AT
gEE
A3 - Aol - o)Az - AT - A,

312-318.
AAE - AV, 2000. B7N% A EFe F
25 PP BRI 2L FRBFEIAA 19

(4) : 345-350.
BATE - o33k 1999, AES o] 83 EFEY-
Phytoremediation. 3F=13+7%3}t3] 19991

= HEAE <ABAL E 3 TP

1999. %-ﬁﬂ%ﬂ%ﬂ
mediations 913t A2t HA. =87
5334 18(1) : 28-34.

FAEIIA 122)

gl

;gtgoa . o]ﬁ]:jﬂ .

105-111.
315 - o] AR - AAH - 7

Jz
Of

9% 1990. Fx= 23} 5]
AN, AAEE RASEATAAR 3
185-192.

Z3)5F. 1999.

FFA RN Fo F5of 7] L
A= & F5 Al B
. S 3ks] 2] 88(4) 1 510-522.

- 11%3]. 1996. vHAHA] =2 2

o gzRe) U3t +9 % B F

& o AR A 1903) - 241-249.

Alloway, B. J. 1995. Heavy metals in soils. UK.
Blackie Academic & Professional. Glasgow.
pp. 368.

Legendre Pierre and Legendre Louis. 1998. Numeri-
cal ecology. Second English edition. Elsevier
Science B. V, Amsterdam. pp. 551-557.

Mellor A. and J. R. Revan. 1999. Lead in the soils
and stream sediments of an urban catchment
in tyneside, UK. Water, Air and Soil Pollution
112 : 327-348.

re

2

rx
T = T

% 2005F 8H 19H



