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Application of Liriope platyphylla, Ornamental Korean Native Plants,
for Contaminated Soils in Urban Areas

Ju, Jin-Hee - Yoon, Yong-Han

Dept. of Green Convergence, Konkuk University

ABSTRACT

Heavy metal pollution is a widespread global problem causing serious environmental concern. Heavy metals such as
Cd, Pb, and Zn can induce toxicity in all organisms if the soil levels of contaminants reach critical values. The aim of
the present study was to examine the application of Liriope platyphylla, an omamental Korean native plant with great potential
for contaminated soil in urban areas, to determine tolerance for Cd, Pb, and Zn. Plants were grown in amended artificial
soil with Cd, Pb, and Zn at 0, 100, 250, and 500mg - kg’l for 7 months. The length of leaf, width of leaf, total leaf
number, dead leaf number, new leaf number, chlorophyll contents, and ornamental value were monitored from May to August,
during growth the period. The relative leaf length and leaf width displayed rapidly decreasing tendencies with an increasing
Cd concentration beginning from 4 months after planting . The same decreasing tendency was observed in total leaf number,
new leaf number, chlorophyll contents, and ornamental values showed a trend of Control> Cdj0> Cdys50> Cdse. In Pb
concentration treatments, the relative leaf length and leaf width were significantly lower in plants grown at 250mg - kg~ '
and 500mg - kg ' as compared to the Control, 100mg - kg~ '. The total leaf number, new leaf number, and dead leaf number
did not show significant difference among treatments in Control and Pbig but chlorophyll contents and ornamental value
decreased with increasing Pb supply concentration treatments. However, in Zn supply treatments, the relative leaf length
was higher at 100mg - kg ' than the Control, 250mg - kg ', 500 mg - kg ', but the relative leaf width decreased compared
to the Control, Znjo, Znyso, and Znse. The total leaf number, dead leaf number, new leaf number, and ornamental value
showed the lowest value in plants grown in Znsy treatment but no significant differences were found among other treatments.
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Figure 1. Change in relative leaf length (a), and leaf width (b)
of Liriove platyohylla as influenced by different heavy
metal treatments at different months after planting.

Error bars indicate standard deviations of treatment means (n=30). Growth

media indicates soil mixing with different levels of cadmium, Control=0 mg

Cd+l kg amended soil, Cdipp=100 mg Cd+1 kg amended soil, Cdosy=250

mg Cd+1 kg amended soil, Cdspn=500 mg Cd+1 kg amended soil.

Legend: —e—Contrel —s—Caloo —e—Cdli0 —m—C4300

Table 1. Total leaf number, dead leaf number, new leaf number,
chlorophyll contents, and ornamental value of Liriqoe nlatolvia
as influenced by different cadmium treatments (p=0.05)

eatent Totilo leaf Dearclloleaf Ne\jlloleaf Cflo‘:t‘)ei}z“ Omva;uintal
) ’ ’ (SPAD unit) [(1~5 grade)
Control” | 281 a* 06 a 1la 675 a 371 a
Cdio 256 a 07 a 08 a 648 b 357 ab
Cdoso 241 a 09 a 07 a 605 ¢ 3.28 ab
Cdsm 229 a 12 a 05a 5.3 d 257 b

* Different lowercase letters are significantly different at /X0.05 by Duncan’s
Multiple Range Test.

¥ Growth media indicates soil mixing with different levels of cadmium, Contrdl=
0 mg Cd+l kg amended soil, Cdi=100 mg Cd+1 kg amended soi,
Cbso=250 mg Cd+1 kg amended soil, Cdsp=500 mg Cd+1 kg amended soil.
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a: Leaf length bt Leaf width

Figure 2. Change in relative leaf length (a), and leaf width (b) of
Liriove platvwohviia as influenced by different heavy
metal treatments at different months after planting .
Error bars indicate standard deviations of treatment means (n=30). Growth
media indicates soil mixing with different levels of lead, Control=0 mg
Pb+l kg amended soil, Pbipy=100 mg Pd+1 kg amended soil, Phys=250
mg Pb+1 kg amended soil, Pbsy=500 mg Pb+1 kg amended soil.

Legend: —o—Contrel —8—Fbl00 —8—Fb2S0 —m—Fb300

Table 2. Total leaf number, dead leaf number, new leaf number,
chlorophyll contents, and ornamental value of Liriqoe pliabilwila
as influenced by different lead treatments (p=0.05)

Total leaf | Dead leaf | New leaf Chlorophyll | Omarmental
Treatment contents value
1o 1o "% |(SPAD unit) | (1~5 grade)
Contral” 281 04 a 11a 675 a 500 a
Phb 280 a 04 a 07 a 601 b 442 ab
Phbyso 269ab | 05a 06 a 530 ¢ 328 be
Phso 241D 12 a 05a 510 d 271 ¢

* Different lowercase letters are significantly different at /X0.05 by Duncan's
Multiple Range Test.

¥ Growth media indicates soil mixing with different levels of lead, Control=
0 mg PbH kg amended soil, Pbi=100 mg Pb+1 kg amended soil, Pbyy=
250 mg Pb+1 kg amended soil, Pbsyy=500 mg Pb+1 kg amended soil.
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a: Leaf length b: Leaf width

Figure 3. Change in relative leaf length (a), and leaf width (b) of
Liriove platwohviia as influenced by different heavy
metal treatments at different months after planting.

Error bars indicate standard deviations of treatment means (n=30). Growth
media indicates soil mixing with different levels of znc, Control=0 mg Zn+
1 kg amended soil, Znpn=100 mg Zn+1 kg amended soil, Zns=250 mg
Pb+1 kg amended soil, Znsn=500 mg Zn+1 kg amended soil.

Legend: —s—Contral —5—7n100 —#—Zn2i0 —B—Zn300

Table 3. Total leaf number, dead leaf number, new leaf number,
chlorophyll contents, and ornamental value of Liriove plabmrviia
as influenced by different zinc treatments (p=0.05)

Total leaf|Dead leaf | New leaf| PV | Omamental
Treatment o o o contents value
: ’ ) (SPAD unit) | (1~5 grade)
Control 289a | 02a 13 a 675 a 442 a
Zn100 266 a 06 a 11 a 61.1 b 452 a
Zn250 241 a 09 a 06 a 60.0 b 414 a
7Zn500 236 a 12 a 05a 510 ¢ 328 b

? Different lowercase letters are significantly different at /X0.05 by Duncan’s
Multiple Range Test,

¥ Growth media indicates soil mixing with different levels of zinc, Control=
0 mg Zn+ kg amended soil, Znmy=100 mg Zn+1 kg amended soil, Znys=
250 mg Zn+1 kg amended soil, Znspn=500 mg Zn+1 kg amended soil.
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