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ABSTRACT

The purpose of this study was in search of native plant species showing metal-resistant property and excessively
accumulating heavy metals in metal-contaminated soil or abandoned mines as well as in evaluation of applicability of
phytoremediation. In the study area, species showing excessively accumulating heavy metals were a shepherd’s purse,
pampas grass, a Korean lettuce, a Hwansam vine, the Korean persicary, a foxtail, a goosefoot, and a water pepper. The
first screened plant species in Sambo mine were as shepherd's purse, Korean lettuce and pampas grass Among them the
shepherd’s purse can be excluded because it is a seasonal plant and has lower removal capacity for heavy metals. The
Korean lettuce was also excluded because of having lower removal capacity for heavy metals. Pampas grass is a highly
bionic plant species constantly growing from spring. However it has weak points such as little accumulation capacity for
zinc as well as small values of an accumulation factor and a translocation factor. Another problem is regarded as removal
of roots after the clean up if pampas grass is applied to a farmland. In Sanyang mine, wormwood and Sorijaengi were

considered as adaptable species.
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7 QAT ste] A B 9 48R $5% 5T Table 1-3
Table 1. Uptake amount of Zn by native plants (Sambe mine, April) (unit : mg/kg)
Scientific Aerial part Root Soil
name Average Std. dev. Average Std. dev. Average Std. dev.
Galium spurium 5220 29.7 1,085.9 57.6 914.6 1215
Capsella bursa—pastori& 1,073.6 77.1 310.0 93.9 488.9 32.0
Alopecurus aequalis 862.7 73.7 2,8324 3584 714.9 4.6
Equisetum arvense 1,056.3 254 1,393.3 62.4 571.2 90.8
Stellaria aquatica 884.1 67.1 2,059.0 198.9 1,488.1 63.1
Artemisia princeps 7913 458 1,033.1 144 5,253.6 197.6
Table 2. Uptake amount of Zn by native plants (Sambo mine, July) (unit 1 mg/kg)
Scientific Aerial part Root Soeil
name Average Std. dev. Average Std. dev. Average Std. dev.
Setaria viridis 2371 66.3 460.4 157.7 2,041.7 759.0
Persicaria thunbergii 920.6 36.9 576.5 54.0 1,474.5 50.7
Commelina communis 1482 103 361.8 6.7 142.4 403
Impatiens textori 5184 36.5 661.3 98.9 540.1 228
Portulaca oleracea 105.3 7.3 1552 18.8 249.9 12.8
Humulus japonicus 842 183 - - 630.0 233
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Table 3. Uptake amount of Zn by native plants (Sambo mine, October) (unit : mg/kg)

Scientific Aerial part Root Soil
name Average Std. dev. Average Std. dev. Average Std. dev.
Erigeron annuus 105.0 25 100.0 27.0 2379 9.7
Youngia sonchifolia 1,035.0 101.8 238.3 31.7 945.1 117.6
Digitaria sanguinalis 162.5 110.1 927.5 S1.1 291.8 17.0
Aster yomena 103.3 52 89.2 227 134.7 20.5
Miscanthus sinensis 199.2 41.6 132.5 6.6 109.0 4.0
Elsholtzia ciliata 770.8 27.7 703.3 187.5 883.7 141.6
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Table 4. Zn concentration of plants and soil (Sambo mine)

(unit : mg/kg)
Month Above Root Root Soil
April 522.0~1,073.6  310.0~2,832.4 488.9~5253.6
July 84.2~920.6 1552~661.3  142.4~2,041.7
October  103.3~1,035.0 89.2~927.5 109.0~945.1
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Fig. 1. Zn concentration of native plants at Sambo mine.
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Table 5. AF and TF values of native plants (Sambo mine)

Month Sample Scientific name Accumulation Factor* Translocation Factor**
A Galium spurium 0.57 1.05
B Capsella bursa-pastoris 2.20 346
April C Alopecurus aequalis 1.21 0.30
D Equisetum arvense 1.85 0.76
E Stellaria aquatica 0.59 043
F Artemisia princeps 0.15 1.10
G Setaria viridis 0.12 0.51
H Persicaria thunbergii 0.62 1.60
July 1 Commelina communis 1.04 041
J Impatiens textori 0.96 0.78
K Portulaca oleracea 042 0.68
L Humulus japonicus 0.13 -
M Erigeron anvuus 0.44 1.05
N Youngia sonchifolia 1.10 434
October 0 Digitaria sanguinalis 0.56 0.18
P Aster yomena 0.77 1.16
Q Miscanthus sinensis 1.83 1.50
R Elsholtzia ciliata 0.87 1.10

*  Accumulative factor =Plant metal conc./Soil metal conc.
** Translocation factor = Shoot metal conc./Root metal conc.

g3t & Bl 65 25 A5 Aol E(Setaria
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ARE o5 ofde] ¥]&E& Accumulation Factor(®]
3} AF, Wong et al., 1999), Bg]or AR 2 olF3)
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al, 20002 Jepiiem, 1 gk& Table 59 2t} o}
Aol g AFe E7|9} S =7)(Equisetum arvense)
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Table 6. Heavy metal concentration of soil and plants (Sanyang mine)

(unit : mg/kg)
Heavy metal Month  Above root Root Soil
March  65.3~132.2 49.7~409.7 974~127.7
Zn May  552~258.1 49.8-866 86.1~100.0
July 55.4~2073 63.7~1759 77.9~158.6
March 133~278  6.6~13.9 19.9-~309
Cu May 73~214  9.1-246 13.2-244
July 9.0~20.6 107237 14.5-212
March  76~155  64~335  0.1~3.0
Cd May 0.4~13.3 1.7-102  0.2~23
July 1.0~4.5 1.7~43.0  04~5.7
March  17.6~44.1 449~750 163~479
Pb May 23~56  6.8~60.1 15.0-326
July 25~60 45477 192~3239
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332 Table 79 Q.9F3lct. 39l AFT AW E R
U (dlopecurus aequalis)®t 2EE(Equisetum arvense)®)
AF7F 34 517904 F2Z 136.022 o)$- IA vebdt
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(bioavailability)7} 7}¢ ¥ H(TF=0.223), Pb7} 7%
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Table 7. AF and TF of native plants (Sanyang mine)

7V F549 E8o] FVRIER & Tralo] #zEt
(Adriano, 2001). Cug®] 740l Wol TF/l 2412 7F3
=7, & AP/} 1.622 BT TFSE 1.0 ooz yet
st} Znd] RS BREE, vk, AoAE, ok,
A7} AF 2 TF7} 1.0 o3& Vepgal 2394 L
ulgle] TF7}F 2982 7} =& Ze= eyt 83
AN EL AT Cde) AF 2 TFEHE vl=shd, v
27} AF 952 wj$ =ou} TF= 072 olF Ryth
22 AF 8872 mi$- =43 TF: 2422 &4 HES
Ar}. Ag)Aol= AF 4.0, TF 1.412 Yelgdsd), A%
olg] AL AEAAFE AW 7 AFHEZ CdY AEA
2o AME F Jg Aoz dAvddt. g AR
o& Q&) AW E(Portulaca oleracea) 1<%+ TF7t 1.00
oz Uelty, tE 2E AEdMe TRl 1.0 olst
HAth. AFY] A9e= 8 oA AN 1.00 43
3l 59 2 79dE EF W ASEU.

Month  Sample Scientific name Cu Zn d Pb
AF TF AF TF AF TF AF TF
A Galium spurium 0.67 241 0.66 0.92 12.56 0.93 1.75 0.60
B Capsella bursa-pastoris  0.76 134 0.96 0.63 517 0.46 0.75 0.53
March C  Alopecurus aequalis 0.57 1.01 1.30 0.32 97.00 0.98 1.84 0.40
D Eguisetum arvense 0.59 1.17 0.94 0.74 49.00 1.02 1.06 0.26
E  Stellaria aquatica 0.80 1.78 0.81 1.58 10.86 1.19 1.58 0.62
F  Artemisia princeps 0.60 1.34 1.09 1.48 136.00 1.45 1.33 0.45
G  Setaria viridis 0.58 0.81 2.75 2.98 9.50 0.70 0.25 0.29
H  Persicaria thunbergii 0.95 0.83 0.66 1.15 0.96 0.39 0.13 0.56
May I Commelina communis 0.36 0.72 0.77 0.85 3.75 0.29 0.16 0.06
J Impatiens textori 0.51 1.22 0.67 1.15 4.00 1.41 0.10 0.34
K Portulaca oleracea 0.44 0.79 0.56 0.79 0.80 0.06 0.14 0.34
L Humulus japonicus 1.62 1.45 0.86 1.02 8.87 242 0.29 0.35
M Erigeron annuus 0.50 0.64 131 1.71 0.:83 0.44 0.05 0.36
N Youngia sonchifolia 0.68 0.86 0.49 0.87 0.29 0.31 0.11 0.50
July O  Digitaria sanguinalis 0.44 0.48 0.67 0.60 0.18 0.02 0.02 0.13
P Aster yomena 0.66 1.10 1.33 1.56 3.17 1.12 0.11 0.45
Q Miscanthus sinensis 1.20 0.87 0.93 0.89 2.50 0.34 0.23 1.00
R Elsholtzia ciliata 0.68 0.51 1.12 1.16 333 0.17 0.24 0.47

Table 8. Heavy metal concentration in soil and TF value in plant (unit : mg/kg)

Concentration in soil

Translocation Factor

Heavy metal Range Average Fruit Vegetable Root
As 0.1~40 6 0.004 0.037 0.004
Cd 0.01~2 035 0.036 0.223 0.008
Pb 1~300 19 0.002 0.0016 2x10%
Hg 0.01~0.5 0.06 0.085 0.009 0.002
Se 0.01~1.2 0.4 0.002 0.015 0.042

J. Soil & Groundwater Env. Vol. 15(3), p. 27~33, 2010



32 H3s -

Table 9. Zn concentration in different plants (unit : mg/kg)

3 - FA

Plants Sampling Aerial part Root Soil AF/TF
Sambo mine 1,073.6 310.0 488.9 2.20/3.46
Capsella bursa-pastoris  Sanyang mine 65.3 70.7 98.8 0.66/0.92
Urban mine (Aksoy et al. 1999) 200 - 576 0.34/ -
Sambo mine 1482 361.8 142.4 1.04/0.41
Commelina communis  Sanyang mine 106.2 1759 158.6 0.67/0.60
Zn-Pb mine (Wei et al. 2008) 168.5 1522 619.2 027111
Sambo mine 105.3 1552 249.9 0.42/0.68
Portulaca oleracea Sanyang mine 725 81.2 77.9 0.93/0.89
Zn-Pb mine (Wei et al. 2005) 73.1 129.8 5181 0.14/0.56
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