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Table 2. Seed germination rate(%) of plant species in Cu treatment
soil after 14 days

Concentration 0 50 100 200 300

Scientific name Korean name Family Life form Species mgCu/kg
Commelina communis HoAEZ  Commelinaceae  Annual Medicago sativa 100 60 60 57 64
Medicago sativa Iy Leguminosae Annual Abutilon avicernnae 80 98 93 91 31
Echinochloa frumentancea 3] Gramineae Annual Commelina communis 85 90 93 83 70
Zea mays Lpg Gramineae Annual Echinochloa frumentancea 80 93 96 93 100
Helianthus annuus #lwtgl7]l Compositae Annual Zea mays 79 86 83 75 66
Abutilon avicennae o] A A Malvaceae Annual Helianthus annuus 100 93 100 93 90
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Fig. 1. Root length(cm) - (a) and shoot length(cm) - (b) of Com-
melina communis, Medicago sativa, Echinochola frumentacea,
Zea mays, Helianthus annuus and Abutilon avicennae grown in
Cu-contaminated soil for 14 days.

Qo] B2 97 4
12
—o— Commellina communis
10 —O0— Medicago sativa
' —v— Echinochloa frumentacea
—v— Helianthus annuus
Py
3 0.8 o —o— Jea mays
= —0— Abutilon avicennae
2
]
z
=
[72]
@
&

) 50 100 150 200 250 300
Cu (ppm)
Fig. 2. The biomass(fresh weight) of Commelina communis, Medicago
sativa, Echinochola frumentacea, Zea mays, Helianthus annuus
and Abutilon avicennae grown in Cu-contaminated soil for 14
days. Bars represent standard errors of mean,
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Table 3. Total Cu concentration(mg/kg dry soil) at each soil

0 50 100 200 300

mgCukg DW
134220 37650 108.5+0.2 132.2+1.2 158515

Species

Commelina

communis

Medicago sativa 15714 70.5#2.5 201.2£5.0 180.1+7.0 251.422.2

Echinochloa 12.9£2.7 69.2£4.0 120.1£7.5 160.2+1.0 206.7+8.0
[frumentancea

Helianthus 14.8+0.9 70.4+5.0 106.9£7.0 103.8¢15 222.5+20
annuus

Zea mays 15.9£2.0 48.1+1.0 92.3+2.0 163.5£5.0 162.9+20

Table 4. Exchangeable Cu concentration(mg/kg dry soil) at each soil

0 50 100 200 300
Species mgCukg DW
"
ommelina 01 50520 151330 204205 334% 0.5
communis
Medi
eaicage 0.01 002  207:04 346120 742 06
sativa
Echinochl
chinockloa 001 942 43203 97902 1206% 0.4
Frumentancea
Helianth
CHANIUS 33404 7707 226406 29.1:04 86.1£12
annuus
Zea mays 36801 83203 16 =15 488+60 733102

Table 5. Cu concentrations(mg/kg dry weight) in plant species

Concent- 0 50 100 200 300

Species meCukg DW

Commal

ommelm.a 10£1 90420 8045 50+4 4043
communis

Medi

edicago 0 4L1¥2  110£5 14043 200%5
sativa

Echi

chinochloa o3 26122 4485460  499+50 10194100
Sfrumentancea

Heliant

eHarihus 95957 11516300 21724500 2183£200 200270
annuus

Zea mays 20£0.5 65l 79.5£10  69£50  191.5£20
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A Study on the Copper Tolerance of Herbaceous Plants

Kim, Sung-Hyun and In-Sook Lee*
Department of Life Science, Ewha Womans University, Seoul, Korea

ABSTRACT : This research was investigated to prepare basic data in a study on the copper tolerance of
herbaceous plants through the growth rate and the elimination rate dependent on Cu concentration of 6 species;
Commelina communis, Medicago sativa, Echinochloa frumentancea, Zea mays, Helianthus annuus and Abutilon
avicennae. We examined the germination rate, root and shoot growth of seedling and fresh biomass of 6
species (Commelina communis, Medicago sativa, Echinochioa frumentancea, Zea mays, Helianthus annuus and
Abutilon avicennae) painted to Cu contaminated soil (50, 100, 200, 300-CuCly/kg) and contro! for 14 days. The
germination rate of H. annuus, E. frumentancea and C. communis were not affected by Cu concentration.
However, root and shoot growth of H. annuus was about 7% of control and the biomass was 35% of control
at 300mg-CuClo/kg. E. frumentancea and C. communis that showed good growth rate at higher Cu contaminated
soit (>200 -CuCly/kg), were the most tolerant plant to Cu concentration. Especially, E. frumentancea eliminated
over 30% of Cu in soil and the amount of Cu uptake increased with increasing Cu concentration; 1,020mg Cu
per 1kg of soil at 300mg-CuCly/kg. From these results, we concluded that E. frumentancea would be used for

phytoremediation.

Key words . Abutilon avicennae, Commelina communis, Cu, Echinochioa frumentancea, Helianthus annuus,
Medicago sativa, Soil, Phytoremediation, Zea mays




