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Effect on the Growth of Pllioblastus pygmaed and Soil
Characteristics as Affected by Difference of Soil Thickness and
Soil Mixture Ratio in the Shallow-Extensive Green Roof Module

System

Je—Hea Park, Jin—Hee Ju, Yong—Han Yoon*

Department of Forest Science, Konkuk University, Chungju 380-701, Korea
(Manuscript received 27 March, 2010; revised 30 April, 2010; accepted 28 May, 2010)

Abstract

The objectives of this study were to compare growth of Pllioblastus pygmaed and soil characteristics as affected by
difference of soil thickness and mixture ratio in shallow-extensive green roof module system, and to identify the level of soil
thickness and mixture as suitable growing condition to achieve the desired plants in green roof. Different soil thickness levels
were achieved under 15cm and 25cm of shallow-extensive green roof module system that was made by woody materials for
500x500x300mm. Soil mixture ratio were three types for perlit: peatmoss: leafmold=6:2:2(v/v/v, PsP,L>), perlit: peatmoss:
leafmold=5:3:2(v/v/v, PsP;L>) and perlit: peatmoss: leafmold=4:4:2(v/v/v, P4PsL> ). On June 2006, Pllioblastus pygmaed
were planted directly in a green roof module system in rows. All treatment were arranged in a randomized complete block
design with three replication. The results are summarized below. In term of soil characteristics, Soil acidity and electric
conductivity was measured in pH 6.0 ~6.6 and 0.12dS/m ~0.19dS/m, respectively. Organic matter and exchangeable cations
desorption fell in the order: P4P4Lo> PsP3Lo> PsPoLo. PsPoLo had higher levels of the total solid phase and liquid phase, and
P4P4L, had gas phase for three phases of soil in the 15cm and 25cm soil thickness. Although Pllioblastus pygmaed was
possibled soil thickness 15cm, there was a trend towards increased soil thickness with increased leaf length, number of leaves
and chlorophyll contents in 25cm. The growth response of Pllioblastus pygmaed had fine and sustain condition in order to
P¢P,L,> = PsPsL, > P4PsLo. However, The results of this study suggested that plants grown under P4P4L, appear a higher
density ground covering than plants grown under P¢P,L.. Collectively, our data emphasize that soil thickness for growth of
Pllioblastus pygmaed were greater than soil mixture ratio in shallow-extensive green roof module system.

Key Words : Shallow-extensive green roof, Module, Soil thickness, Soil mixture ratio, Pllioblastus pygmaed
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Table 1. Chemical properties of the soil particles tested in this study

EC oM Exchangeable cation (cmol/ ¢)
pH (dS/m) (%) K Na* Mg Ca’
Perlite 6.42 0.06 1.6 2.24 2.86 0.77 8.57
Peatmoss 3.74 0.10 96.0 3.98 2.77 13.42 12.27
Leaftmold 7.41 0.53 724 32.94 3.28 56.52 316.6
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Table 2. Chemical properties of the soil mixture ratio tested in this study

o
&

Soil mixture ratio pH EC oM + Exchangezriable cation (cr:lol/ ?) _
(dS/m) (%) K Na Mg Ca

PsP>L> 6.57 0.18 36.8 2.943 1.754 10.32 84.09

PsPsL, 6.25 0.19 43.9 2.802 1.795 14.34 94.59

P4P4L> 6.09 0.12 54.0 3.12 1.555 14.02 83.86

Table 3. Physical properties of the soil as affected by difference of soil thickness and soil mixture ratio in this study
Soil thickness Soil mixture ratio - Three Pha.ses of soil(%)
solid phases liquid phases gaseous phases

PeP>Ls 20.5 45.4 34.1

15¢cm PsPsL, 13.4 41.1 45.6
P4P4L 13.6 37.5 49.0
PeP>Ls 22.8 37.1 40.1

25cm PsPsLs 19.5 34.8 45.7
P4P,Ls 16.6 34.7 48.8
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Fig. 1. Effect of soil thickness and soil mixture ratio on the plant height of Pllioblastus pygmaed in the shallow-extensive

green roof module system.
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Fig. 2. Effect of soil thickness and soil mixture ratio on the root collar caliper of Pllioblastus pygmaed in the shallow-
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on the leaf length of Pllioblastus pygmaed in the shallow-



876 A8 - 5

312 9l 4B A9 271 0] 715 9 717 A %
Wk 7% 4elE A Aolet 2 uiohnstonst
Newton, 2004), P4PsL,2] ujgtn]&o] SISFLAMA}
of vherAgt 0. g,
3.24, AHLZ

EA 15 cm&} 25 cm AEGLE v EH, EA]0]
£94E AR YolrhFig 4). AL
T ELEof Ped/do] rhal & uf, 15 emH =25 em
E40] 74 A ZuoA wE e Ao okt
t} 15 emy 25 cm 25 A58 7SR T 2
Spoll A AR Aol 2 WolrkT o uf, Aphe] S4b
3} 24 A W2 0 BES FE3th, 25 cm B4 0]
o Hgie 202 sl ST, F B4 )
ol TAIRLo] 7H 1004 84 13 Y7HA] = 1w

5. oqs)

o

3} Q_g_q.]:,].q.] J_’80J1301 Uichg_/'\_al:Aﬂ

WS Uehjsict ol 701 $807102) S
575-9] 7)3b0] BT AA] Gl HAH
e v A0 el

3258EA &

E4115 om ATl A S wjglo] B glo] 79
ol 8ol B 71k kel P o] )
F7H0S ERHSLT, 25 om AR oAl Sl 4
S Yeh SlckFig. 5).

A=A ko A Eo] AL sl=t B

}\HAO]U% ;(]L,‘LA]— 7]—11— o X
4 elsh e v,
P e o 3
= 2t elgto] glrka @# QIERKim 5, 2001). %

]IR Jz

—+—P6P2LZ  —4—P5P3L2 P4P4LL
Z 200 200
5 Y.
g 10 150
@
= //'
@ loo A4 100
=
8 /
< o // 50 /
L _/
h] 0
10, July 13, August 3, September 10, July 13, August 3, September
15cm 25cm
Fig. 4. Effect of soil thickness and soil mixture ratio on the number of leaf setting of Pllioblastus pygmaed in the shallow-

extensive green roof module system.

40

3 p—

24 /
16

(ONEA qVJS)SIUL0D [[AYdoo[y)

10, July 13, August 3, September

15cm

—4$—PEPIL1]  —#—P5P3L1 P4pP4LZ
40

.

10, July 13, August 3, September

25¢cm

Fig. 5. Effect of soil thickness and soil mixture ratio on the chlorophyll contents of Pllioblastus pygmaed in the shallow-

extensive green roof module system.



Ae] £/ oA B4, wigh] o Alol7t R 54 B AESF AR Aol n|A= 9% 877

7] &4 ol ol B4l 15 emE T B4 25 cm
NA F o =4 e, Zdesit Ak s B

o131 ek
s, 88

B oaro] BA2 x| AR5 E A Al 4
AAEe] EA T} vig]of uk2 EoFe] EAY Sl=
FUAALY] S A =S Al o 24, LAMeS] AR
2A2A LA ol Ak

AATE 500%500x300 mme] TEZ A A=
3k EAIS 717 15 em, 25 cm 5 27FA| & 3130
o, QIEE Hjghlo| wal 3F7(PePLa, PsPilo,
PPyLo) = 3WHEO] A9lh5 2A4sk3ich

1. EQF BEAof QlojA, AP FAIEGS] EFAE
T 6.09~6.57, A7|HEEE= 0.12~0.19 dS/m2]
HelHel o= A o= Uepth f71= et 2)gt
Jol 2] 749 P4PyLy> PsPsLo> PePoL, 20 2 L}
ERSTE 15 cm@} 25 cm 9] EFAME PoPaLy oA
AT fAFo] =98aL, PyPyLrofl A= 714do] =tk

2. Bqlof| whE ASAT, A S Bqlo]
2|t 20 em @] A& SR, B4 15 emoj| 9]
ghgo| 71 Ao g AdHEok vy EA 15
em}ith=25 cm A¥AolA G, AT 95
aise] B B et w2 3|5 gt w7

= FRITHE BA4lS ol o] Bl

3. BEChigulel wE AsZu, AEFHAM=
PeP2L, = PsPsLy > PiPyl, <20 2 AYSo] Ygstal
YAl Ao veth sHARE 2U3E N85 E
E F=517] §JellA= PsPals ©] PePoloE T}k 3-8
37 o= Ak

il

o
mEolA] Agsrlel Aae £Eo2 paw, o)
2ol ofat w3 50| w3k Ao WA 2 AoR
APEILE SARIA ] iRHEE A el BiE St
2ol g7k B ashek s

o2t

tn 29

Holg, 199, AT EL}L MER20] 54, EoFi} H]
=13, 14-21.
e, WA, 2006, SARSSl) T AT FE
2| 2]8}3), 40(1), 95-106.
93, 1997, gH2e) ofolule] dT BAY, Al
AL 33, 163-171.
52T, 2000, £ L AEH B, B2
29-130.
SRR IRALA, 2010, http://www.encyber.com.
4171, o] 24, TV, 2002, S4531E 919 W of
AZ2E7 Aol Bt A, AR Edssls
3}3)7], 5(3), 31-39.
Frgol, 2004, =550 AR} BHA, =k
AEA=E148HE]A], 1(4), 1-7.
0] 23], 2004, S 9] &/4=3} A5 74, e
EU=3]T)3] A, 7(4), 44-51.
23], 224, ¥, 55, A/, 2007, 23HR&
> =
d,
A,

[e}]

)

&

=i
o

FHoR 3 Bl SAESRE Al A A

7, T EL=3 et %], 10(2), 84-96.

154, gL ZeAE, 2005, AAWRFE, BAEw

%73, 158-162.

o|3g, 2000, A-FAHF =3kO] A A, ArafetA-E,
10(2), 125-141.

Z29%, SEz FRFEIAE e, 1994, S/l
2J3t Biotope 2] A& #gt A, =g HetE] ],
12(2), 107-117.

224, o)A, o], 023, 2008, 7] MU
Bt W2 SAEERE AlE A, A
Hje}3] et 3] ], 131-133.

|34, o], 3=, AAL 3%, 2003, AEAH
SARY 2E5F BUEHYE 58 AAE, @
Z738+30%], 31(3), 114-124.

3|29, 71e1E], FHEE, 2003, AEA] SA =S IA| A8 of
A 71 % Aol Yigh 3R] 5, B4, T
4= P9 A1}, Sk 83 A, 31(4), 90-100.

Emilsson, T., Rolf, K., 2005, Comparison of establishment
methods for extensive green roofs in southern
Sweden, Urban Forestry & Urban Greening, 3,
103-111.

Johnston, J, Newton, J., 2004, Building Green: a Guide
to Using Plants on Roofs, Walls and Pavements,
London: Greater London Authority.

Kim, P. G, Koo, Y. B,, Lee, J. C., Bae, S. W, Yi, Y. S,,

Cheong, Y. M., 2001, Chlorophyll content and

genetic variation of Ginkgo bioloba planted on the

street in Seoul, Korean Journal of Agricultural and

Forest Meteorology, 3(2), 114-120.

o
o




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /AmeriGarmnd-BT
    /AmeriGarmnd-BTBold
    /AmeriGarmnd-BTBoldItalic
    /AmeriGarmnd-BTItalic
    /Baskerville-BT
    /BernhardFashion-BT
    /Blippo-BlkBT
    /Bodoni-BdBT
    /Bodoni-BdBTItalic
    /Bodoni-BkBT
    /Bodoni-BkBTItalic
    /BroadwayEngraved-BT
    /BrushScript-BT
    /CentSchbook-BT
    /CentSchbook-BTBold
    /CentSchbook-BTBoldItalic
    /CentSchbook-BTItalic
    /CommercialScript-BT
    /Cooper-BlkBT
    /Cooper-BlkBTItalic
    /Courier10-BTBold
    /Courier10-BTBoldItalic
    /DomCasual-BT
    /Freehand591-BT
    /FuturaBlack-BT
    /FZWBFW--GB1-0
    /FZXKJW--GB1-0
    /GoudyOlSt-BT
    /GoudyOlSt-BTBold
    /GoudyOlSt-BTBoldItalic
    /GoudyOlSt-BTItalic
    /H_CIRNUM
    /H_EQSYM1
    /H_EQSYM2
    /H_HEBREW
    /H_KEYBD
    /H_MULTI1
    /H_MULTI2
    /H_PROSYM
    /HighlightLetPlain
    /Hobo-BT
    /JohnHandyLetPlain
    /LaBambaLetPlain
    /Liberty-BT
    /MBatang
    /MDotum
    /MekanikLetPlain
    /MGungHeulim
    /MGungJeong
    /MJemokBatang
    /MJemokGothic
    /MSugiHeulim
    /MSugiJeong
    /MurrayHill-BdBT
    /Newtext-BkBT
    /OCR-A-BT
    /OCR-B-10-BT
    /OdessaLetPlain
    /OrangeLetPlain
    /Orator10-BT
    /ParkAvenue-BT
    /PumpDemiBoldLetPlain
    /QuixleyLetPlain
    /RuachLetPlain
    /SandSm
    /SandTm
    /ScruffLetPlain
    /Swis721-BT
    /Swis721-BTItalic
    /TirantiSolidLetPlain
    /UniversityRomanLetPlain
    /VictorianLetPlain
    /WestwoodLetPlain
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




