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ABSTRACT

This study was carried out to investigate the changes of plant species and soil physicochemical
properties on green roofs established at Seoul Women’s University in 2005, 2006 and 2007. The
plant species and soil properties were investigated in 2013. The areas of green roof sites ranged 90
~100m?2 There were floras of vascular plants of 12 families, 20 genera and 22 species in the 2005

site, 24 families, 37 genera and 38 species in the 2006 site, 14 families, 27 genera and 31 species
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in the 2007 site. The total number of plant species decreased in the 2005 and 2006 sites and

increased in the 2007 site since established. High proportion of dispersal type was barochory in the

2005 and 2006 site, and autochory in the 2007 site. And the proportion of the compositac family

was high in the introduced plants over the sites for the all study sites. Average pH and organic

matter concentration of green roof soil were ranged from 5.25 to 5.96 and 7.17 to 8.96% in study

sites. The organic matter concentration and pH of green roof soil were lower in 2013 than in the

three establishment years. Carbon concentration of green roof soil in the three study sites were

ranged from 4.16 to 530% and total soil carbon in 10cm depth were ranged form 1.57 to

1.98kg/m?,

Key Words : Green roofs, Carbon content, Total soil carbon, Green roof soil.
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Table 1. The number of species in the study sites.

Established in 2005

Established in 2006

Established in 2007

Result of investigation

Result of investigation

Result of investigation

Classifi-  planted in 2013 Planted in 2013 Planted in 2013
cation species  Remained Introduce Total ~SPECieS Remained Introduce Total —SPECieS Remained Introduce Total
in 2005 planted d species in 2006 planted d species in 2007 planted d species
species species species

Family 25 4 9 12 24 8 17 24 9 3 12 14
Genus 62 5 15 20 49 9 28 37 16 4 23 27
Species 96 7 15 22 59 9 29 38 20 7 24 31
Trees 2 2 1 1
Shrubs 7 11 4 1 5 2 -
Vines 1 1 -
Herbs 89 7 15 22 48 5 25 30 18 7 23 30

UEFtthTable 1; Appendix 1). 71 5 3=
st 24 A AAERE AEFS 20050
24" AgolM 7%, 2006 0] ZAH =
A 9%, 8]a 2007'A0] AR AN 7%
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Table 2. The number of introduced and naturalized species.

Species Established in 2005 Established in 2006 Established in 2007

Trees - 2 (D) 1

Shrubs - 1 -

Vines - 1 -

Herbs 15 (5) 25 (7) 23 (7)
Naturalized plant ratio(%) 333 27.6 29.2

() : The number of naturalized plants.
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Table 3. Chemical characteristics of soil in the study sites.

Site pH Total N K* Ca* Avail. P20s  O.M. CE.C.

@5 ww) (%) (cmol'/kg) (cmol*/kg)  (mg/kg) (%) (cmol'/kg)
Original soil* 6.6 0.58 5.8 13.2 - 12.4 319
Established in 2005 5.96 0.30 0.33 9.45 371.18 8.41 17.37
Established in 2006 5.63 0.20 0.36 5.63 80.43 7.17 15.80
Established in 2007 5.25 0.28 0.35 4.92 3333 8.96 18.16

* Source : Cho(2008), Jang(2010).
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Table 4. Average carbon storages of soil in the study sites.

Site Soil depth  Bulk density =~ Water content Carbon concentration Total soil carbon

(cm) (gfem’) (%) %) (kg/Imx 1mx*depth)
Established in 2005 0~10 0.39 40.3 5.08 1.98
Established in 2006 0~10 0.38 354 4.16 1.57
Established in 2007 0~10 0.37 40.3 5.20 1.92

= A9e) A$olE 33 (100mgkg °l3h) 71F
o dgste $AE Holx Utk FESI4H)
7% ATl dolert £ ggol vl

w7t E7hE s,
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Appendix 1. The list of vascular plants investigated in the study areas.

Family name

Scientific Name

Korean Name

Established Established ~Established

in 2005 in 2006 in 2007
Salicaceae Populus davidiana Dode ARA Y- ©) ©)
Polygonaceae Persicaria longiseta (Bruijn) Kitag. 7R3 # ©
Crassulaceae Sedum takesimense Nakai A71dzx ¢} )
Sedum sarmentosum Bunge EUE ¢ o)
Sedum middendorffianum Maxim. S ES O
Sedum kamtschaticum Fisch. & Mey. 71dx 0 o) 0
Hylotelephium erythrostictum (Miq.) H.Ohba HonlE o
Saxifragaceae Hydrangea paniculata Siebold ] O
Rosaceae Spiraca microgyna Nakai Zzr O
Leguminosae Vicia tetrasperma (L.) Schreb. A 719F (@]
Robinia pseudoacacia L. O} A - L
Kummerowia striata (Thunb.) Schindl. WEE @) ©) ©)
Glycine soja Siebold & Zucc. =3 ©)
Dunbaria villosa (Thunb.) Makino o] o o
Chamaecrista nomame (Siebold) H.Ohashi 2= ©)
Amphicarpaea bracteata subsp. edgeworthii (Benth.) H.Ohashi A& @)
Oxalidaceae Oxalis stricta L. A=y o)u} ©) o o
Oxalis corniculata L. Y o] v}t @) o
Euphorbiaceae  Phyllanthus ussuriensis Rupr. & Maxim. o-FH Y ©} @
Euphorbia supina Raf. of 7] g4l o o ) )
Acalypha australis L. NE @) ©) ©)
Anacardiaceae  Rhus javanica L. EU5 @)
Vitaceae Parthenocissus tricuspidata (Siebold & Zucc.) Planch. G|y = ©)
Tiliaceae Triumfetta japonica Makino IEERE o
Violaceae Viola mandshurica W Becker A\ & ()
Thymelacaceae ~ Daphne genkwa Siebold & Zucc. ZEUT @)
Lythraceae Lythrum salicaria L. R X% @)
Onagraceae Oenothera biennis L. gto| & o ° °
Oleaceae Syringa pubescens subsp. patula *Miss Kim’ v dg o
Asclepiadaceae  Metaplexis japonica (Thunb.) Makino uE 71 (@) (@) (@)
Solanaceae Solanum nigrum L. 7pnpE ©)
Scrophulariaceae  Veronica linariifolia Pall. ex Link = (0]
Acanthaceae Justicia procumbens L. FAnYgx ©) ©)
Compositae Lactuca indica L. g m 7] €
Erigeron annuus (L.) Pers. Nz ) ) o
Erechtites hieracifolia Raf. ELMUE o o
Dendranthema boreale (Makino) Ling ex Kitam. 2k O
Coreopsis lanceolata L. 2FA = @)
Conyza canadensis (L.) Cronquist Wz o o o
Chrysanthemum zawadskii subsp. latilobum (Maxim.) Kitag. 73 % 0
Bidens frondosa L. u| =7}k Abg] ©)
Aster pilosus Willd. v = &5 Ag 0] [ () )
Artemisia princeps Pamp. ko © @}
Gramineae Setaria viridis (L.) P.Beauv. ARSI S ©) ©) ©)
Panicum dichotomiflorum Michx. w570 717 L
Digitaria ciliaris (Retz.) Koel. v}ej o] ©) @) @)
Cyperaceae Cyperus anuricus Maxim. AR ©) ©) ©)
Commelinaceac ~ Commelina commnunis L. o= @ @ @)
Liliaceae Polygonatum odoratum var. plurifiorum f. variegarum Y.N.Lee ¥+ = 2| ¢} 0
Hemerocallis filva (L.) L. 4+ 0
Allium senescens L. SR E o) @) 0
Iridaceae Belamcanda chinensis (L.) DC. HEX) 0

O, planted species; O, introduced species; ®, naturalized species.



