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ABSTRACT

The purposes of this research are to select the appropriate kinds of landscape woody plants for
afforestation artificial ground and to find out the way of developing planting-tree area of
artificial ground through test planting and case study. The summary of the research is as

follows:

As a result of observing the state of trees’ growth, trees on artificial grounds grow as well as,
or even better than those on natural grounds. The kinds of trees which represent better growth
states on artificial soil of rooftop test area are Thuja occidentalis, Prunus armericana var. ausu,
Acer palmatum, Viburnum sargentii for. sterile, Buxus microphylla var. koreana, etc. In
addition, Syringa dilatata, Hibiscus syriacus and Rhododendron hortonse grow better on
artificial soils than on natural soils. As a result of investigating the tree's growth state
according to soil beds of artificial soils, shrubs don’t represent distinct differences. They show
that shrubs can be planted on 30cm soil bed. The rest of trees no differences according to the
variation of soil beds, and they are in normal condition or have slight damage. This means that
though arbor planting area of artificial ground is made 45~60cm. it is possible for trees to grow
on it. In consequence of analyzing the cases on areas of landscaping artificial grounds, as the
appropriate kinds of trees for afforestation artificial ground, Diospyros kaki, Hibiscus syriacus,
Syringa dilatata, Magnolia kobus, Acer ginnala and Cornus alba are selected in Capital region,
and Nandina domestica, Taxus cuspidata, llex crenata, Viburnum awabuki, Aucuba japonica
and Euonymus japonica are selected in southern region. In addition, Juniperus chinensis.
Zelkova serrata, Juniperus chinensis var. kaizuka, etc. are selected regardless of regional
character. In accordance with the state of soil it shows great difference. namely, fertilization
once or more a year and irrigation for drought is advantageous to tree’s growth. This research
represents that it is necessary that standards related to landscaping artificial grounds are
subdivided. In addition to it. the plan for revising related to regulation is drawn up.

KEY WORDS : URBAN GREENERY, ARTIFICIAL GROUND, ARTIFICIAL SOIL, ROOFTOP,
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Table 1. Test area for test planting of afforestation artificial ground

A g A= =g

o e

i54

Soil Trees for test planting Main- Area Date
Divisions (I){flr;()ilsl bSeo(';ls Species name Quantity tenance (;2) Stt):uccotril;nReference
Thuja occidentalis 11
Acer palmatum 9
Section Néture 60cm  pyxus microphylla var. koreana 80 None 44.5 ‘96.6  Rooftop
-1 soll Viburnum sargentii for. sterile 6 Garden
Test Rhododendron hortonse 80
area
1 Thuja occidentalis 11
Acer palmatum 9
Section Ar.tiﬁcial 60cm Buxus microphylla var. koreana 80 no 445 "
1-2 soil Viburnum sargentii for. sterile 6
Rhododendron hortonse 80
Section|Artificial 30cm Buxus microphylla var. koreana 100
2-1 soil Rhododendron hortonse 280 vooAaz !
Juniperus chinensis 9
v‘Section Prunus armericana var. ausu 9
Test | 2-2 »  4bem  Buxus microphylla var. koreana 530 » 188.3 ”
area Syringa dilatata 9
9 Rhododendron hortonse 460
Juniperus chinensis 9
Section Prunus armericana var. ausu 9
2-3 " 60cm Syringa dilatata 5 v 1441 » ’
Buxus microphylla var. koreana 350
Rhododendron hortonse 280
Picea abies 5
Betula platyphylla var. jponica 5
Section| Nature 40cm Syringa dilatata 15 Under-
3-1 soil Hibiscus syriacus 30 7 486 '95.11 ground
Buxus microphylla var. koreana 150 parking lots
Test Rhododendron hortonse 100
ar?)ea Picea abies 5
Betula platyphylla var. jponica 5
Section| Artificial40cm Syringa dilatata 15 rno43.0 " ”
3-2 soil Hibiscus syriacus 30
Buxus microphylla var. koreana 150
Rhododendron hortonse 100
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Table 2. Comparision of the state of trees' growth in test area 1 (60cm Soil bed)

Damage Electric Chlorophyll Growth of Twig
Species name Quantity ratio(%) resistance(ER) content length(cm)

-1 12 11 12 -1 12 11 1-2
Thuja occidentalis 8 224 121 32.0 15.8 - - 7.3 7.5
Acer palmatum 9 25 1.6 36.2 28.2 30.3 30.6 - -
Viburnum sargentii for. sterile 7 0.0 0.0 - - 183 219 - -
Buxus microphylla var. koreana 5 140 11.6 - - - - 7.7 8.6
Rhododendron hortonse 5 0.0 407 - - 287 316 82 95

HERES THSEA 5 A4E 79 Aol7h JAFHUL. / 1-14F8 4 ALES, 1-24F 7= AFEFLE
244

e (M FEM) T-value: 4.00' "/ A7 &R (M LEM) T-value: 2.207, (FEFUE) T-value: 5917/
Z22H(E53) T-value: -2.32" [one-tailed signifi. **: 1%, *: 5%)

Table 3. Comparision of the state of trees” growth in test area 2 (Artificial soil)

Damage Electric Chlorophyll Growth of Twig
Species name Quantity  ratio(%) resistance(ER) content length(cm)
2-1 2-2 2-3 21 2-2 2-3 21 2-2 2-3 2-1 2-2 2-3
Juniperus chinensis 9 - 180229 - 236 224 - - - - 68 64
Prunus armericana 9 - 11974 - 289239 - 252 269 - - -
var. ausu
Syringa dilatata 9 - 9.1 87 - 348387 - 274 274 - - -
Buxus microphylla 15 47 37 70 - - - - - - 90 74 83
var. koreana
Rhododendron hortonse 15 3.7 81 2.8 - - - 272274 259 102 72 9.7

},

FREREL TAST ANOVAREA Z¥ 487 Aol AdAFHAS. / 2-148 7+ EZ 30cm, 2-2+ 45cm,
2-32 60cmz 24 %

A = (FFUE) T-value: 2.217 / AZIAZA (HFFUIE) T-value: 2.34" / 2 AZF (3] UE) F-value:
14.71"", (A4HE) F-value: 57.13"" (one-tailed signifi. **: 1%, *: 5%)
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Table 4. Comparision of the state of trees' growth in test area 3 (40cm Soil bed)

Damage Electric Chlorophyll  Growth of Twig

Species name Quantity ratio(%) resistance(ER)  content length(cm)

3-1 3-2 3-1 3-2 3-1 3-2 3-1 3-2
Picea abies 1 4.7 0.0 154 175 - - 5.4 7.5
Betula platyphylla var. jponica 1 222 222 26.0 254 230 404 - -
Hibiscus syriacus 5 185 222 - - 16.3 19.6 - -
Syringa dilatata 5 29.6 0.0 - - 181 31.1 - -
Buxus microphylla var. koreana 5 0.0 0.0 - - - - 53 5.6
Rhododendron hortonse 5 89 7.4 - - 158 23.0 8.3 10.2
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Chlorophyll content

i 1

Rhedodendron hortense

Hibiscus syriacus Syringa dilatata

Species

O Section 3-1(Nature soil) M Section 3-2(Artificial soil)

Figure 1. Comparison of chlorophyll content in
Test area 3
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Table 5. Physical and chemical properties of soil in test area

ol B A

(<)

B A 11(1) 1997

Division Soil kinds Moisture (%) pH Humus(%) Hardness(kg/cm?)
Test area 1 Setion 1-1 Nature soil 10.98 7.49 5.78 5.0
Setion 1-2 Artificial soil 23.61 6.59 3.52 1.6
Test area 2 Setion 2-1 7 20.87 7.12 3.24 1.8
Setion 2-2 ” 21.99 6.92 2.83 2.0
Setion 2-3 ” 20.94 6.97 575 1.8
Test area 3 Setion 3-1 Nature soil 7.50 7.67 1.59 2.7
Setion 3-2 Artificial soil 28.26 6.81 3.69 2.5
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Figure 2. Comparing root of Buxus microphylla var. koreana on artificial and nature

soil, right: artificial soil)

soil(left: nature
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Table 6. Present condition of case study regions
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Egzdod e FAUEE 33 Sle v AHE
ok Qo Me 30%0lde A A E 2x 9}
th. 2y o] 5 2|9e] A A7 #el et A
2 2y g o @i vudirlde Fest ole
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e F£Zoz wuslyct. 21 S A= 11~
30%9] AN £FL
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oz ERedTh E@ o] 3N HYFFAE
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O

Soil . o Area Soil beds Date of Main- .
. Region division .~ Story . Major trees
kinds (m*) (cm) construction tenance
Samsung Life Insurance Co. 70 1 60 91. 10 A Pinus densiflora
Korea Investment Trust Co. 400 1 60~70 93. 10 O Pinus densiflora
Kuro Tools Stores 1,000 4 60 94. 8 X Acer palmatum
Secom Gimnasium 100 4 45 92. 6 O Juniperus
chinensis var.
kaizuka
Artificial Hyundai Chungang Hopital. 1,000 7 40~60 94. 8 O Pinus densiflora
soil Kwachon Citizen Center 2,000 1 30~170 95. 4 A Taxus cuspidata
Taebaek Plaza 600 12 45~65 93. 7 O Pinus densiflora
Wonjin Headquarters Bldg.1 70 1 40~50 92. 3 A Pinus densiflora
Wonjin Headquarters Bldg.2 30 8 40~50 92. 3 X Euonymus
japonica
Marina Center 300 4 50~60 93. 6 O Camellia
japonica
Nature Samsung Life Insurance Co. 20 1 60 91. 10 A Pinus densiflora
soil Hyundai Chungang Hopital 500 4 50~60 89. 6 A Pinus strobus

*O: good, A medium, X! bad
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Table 7. Analysis of damage ratio by regions

A

73

Aeistal Al 11(1) 1997

Appropriate kinds of tree
for afforestation artificial

Selectable plants for
partial usage

Inappropriate kinds
of tree for

Regions ground artificial ground afforestation
Damage ratio: below 10%  D. R.: 10~30% D. R.: above 30%
Capital Samsung Life Hibiscus syriacus Pinus densiflora

regions Insurance Co.
Kuro Tools
Stores

Korea
Investment
Trust Co.

Secom
Gimnasium

Hyundai
Chungang
Hopital

Kwachon
Citizen
Center

Rhododendron lateritium
Taxus cuspidata var. nana

Taxus cuspidata

Juniperus chinensis

Diospyros kaki

Zelkova serrata

Taxus cuspidata var. nana

Buxus microphylla var.
koreana

Zelkova serrata
Acer palmatum
Sasa purpurascens
Juniperus chinensis

Juniperus chinensis var.
kaizuka

Acer palmatum

Syringa dilatata

Rhododendron lateritium

Buxus microphylla var.
koreana

Acer palmatum
Magnolia kobus
Syringa dilatata
Acer ginnala
Taxus cuspidata
Cornus alba
Hibiscus syriacus

Acer palmatum

Zizyphus jujuba var.
inermis

Taxus cuspidata var.
nana

Buxus microphylla var.
koreana

Acer palmatum

Pinus densiflora for.
multicaulis

Taxus cuspidata

Pinus densiflora for.
multicaulis
Taxus cuspidata

Buxus microphylla var.
koreana

Rhododendron
lateritium

Malus spp.

Pinus parviflora

Pinus densiflora
Rhododendron
lateritium

Rhododendron
lateritium
Pinus densiflora

Lagerstroemia
indica

Pinus densiflora

Thuja occidentalis

Pinus parviflora
Pinus strobus

Southern Taebaek
Regions Plaza

Nandina domestica

Sasa purpurascens
Lespedeza cyrtobotrya
Taxus cuspidata var. nana
Taxus cuspidata

Acer palmatum

Pinus densiflora

Chaenomeles sinensis

FEuonymus alatus

Chamaecyparis pisifera var.
filifera

Pinus koraiensis

Hedera rhombea

Rhododendron lateritium

Lagerstroemia
indica

Magnolia kobus

Cornus officinalis
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Table 7. (Continued)

Appropriate kinds of tree
for afforestation artificial

Regions ground

Selectable plants for
partial usage
artificial ground

Inappropriate kinds
of tree for
afforestation

Damage ratio: below 10%

D. R.: 10~30% D. R.: above 30%

Southern Marina
regions  Center

Juniperus chinensis var.
kaizuka

Ilex crenata

Juniperus chinensis

Nandina domestica

Buxus microphylla var.
koreana

Rhododendron lateritium

Wonjin

Headquarts

Bldg.

Juniperus chinensis
var. kaizuka

Zelkova serrata

Camellia japonica

Viburnum awabuki

Aucuba japonica

Buxus microphylla var.

koreana

Fuonymus japonica

Sciadopitys verticillata
Rhaphiolepis umbellata
Camellia japonica
Pinus parviflora
Ternstroemia japonica

Chamaecyparis
pisifera var. filifera

Acer palmatum Osmanthus
Hibiscus syriacus fragrams
Rhododendron lateritium Quercus stenophylla
Pinus densiflora
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Table 8. Physical and chemical properties of soil in case study regions

. L Moisture Humus K* Ca™’ Mg'® Hardness

Regions Soll kinds o)y PH () (m.e./100g) (kg/om’)
Samsung Life Nature soil 294 560 1.56 2.045 3.029 0.258 6.9
Insurance Co. Artificial soil  5.23 7.25 0.29 2.406 2.347 0.308 2.2
Koéfisltné‘:‘tmem Artificial soil 12.77 6.90 0.20  2.466 1.840 0.372 1.1
Kuro Tools Stores  Artificial soil 16.93 6.54 0.31 1.755 2.237 0.267 1.0
Secomn Gimnasium Artificial soil 11.61 6.36 0.73 4.146 3.329 0.382 3.0
Hyundai Chungang Nature soil 3.32 500 1.31 3.043 3.431 0.377 3.2
Hopital Artificial soil 16.55 6.68 0.18 3.671 3.193 0.386 1.7
K"éaei‘:r’ Cltizen  , fificial soil 22.78 645 0.14  2.903 2.804 0344 1.7
Taebaek Plaza Artificial soil 17.66 7.23 0.28 4.238 2.877 0.376 4.0
WZ’E;‘;thagl_dg Artificial soil 21.80 6.16 0.65 4.215 2.307 0.342 3.5
Marina Center Artificial soil 17.91 6.92 0.54 3.390 3.759 0.329 3.0
Mean Nature soil 3.13 530 144 2544 3.230 0.317 5.0
Artificial soil 1591 6.72 0.36  3.243 2.743 0.395 2.3

Table 9. Analysis of maintenance conditions

L L Disease Serious Main-
. Irrigation Irrigation . e Damage
Regions ; and Pruning Fertilizing damage tenance
time system . . cause o
harmful insects species condition
Samsung Life On demand Manual None o % Pinus . Pollution &
Insurance Co. Irr. densiflora
Korea Investment Pinus
iodi 4 ’ o} e} . o}
Trust Co. Periodically ' densiflora
A .
Kuro Tools Stores None ” ” o} X cet X
palmatum
. . - Pi
Secom Gimnagium  Periodically ” ” o} o 1nus . 0
densiflora
Hyundai Ch j
yan .al ungang On demand " ” 0 ] Thuj? . 0
Hopital occidentalis
Kwachon Citizen On demand Y N x » Pmus' A
Center parviflora
. C
Taebaek Plaza Periodically ” ” ¢} ¢} ornus . 0
officinalis
Wonjin None " ” X X Osmanthus X
Headquarters Bldg s !
Chamaecy-
Marina Center Periodically " " 0 o paris pisifera Wind 0

var. filifera

*O! good, &' medium, X bad
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