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Covering Types and Covering Ratio Changes of Planted Species on an Extensive Green Roof '

Ha-Kyung Jangz, Eun-Heui Lee’

QA SRR S ARSI 15kl el SARs} AQARe] that thiZh 2AbATE Efe
S =8 wste] GPAS BT HBEAS fasksich AW 2007d0) 2T Agolxtheta By
Aol ABL 7% F& EAU 4ERY ARG FRUE 5 by 2315 1452 25l & 1850
AAstch 2APET TEEL A

=

o

i
vi)

W
rlo
[\*)
S
S
~J
[um)
-
o,
[y}
S
(=)
\O
r
N
B
[am
)

AR Sk A4 18w} 2
2dlo] ATkt 20084 o= HUHA O QPPAS BolAL thas F7Fa kel 20009 SolAl AlERek Auela

L
VA A, LH S, AR SR OR BRI ERF 707170 9B E Ho|HE BEu4E sto] A4
2 % 8504 BAA ol SlolA MR E s oS
Wol BT G chakt AR e 37149 HEEY BUHAS Fol A7Hs S0 AR AT

o
o,
A=)
>
N
=
o)
>
tok
+
>,
tlo
-
>
o
R
o
n-3
N
o
2
|o

ABSTRACT

The purpose of this study was to analyze the characteristics of plant covering in the extensive green roof site.
Eighteen herbaceous perennial grass such as Caryopteris incara and sedum species such as Sedum
Kamtschaticum were planted on an experimental green roof with 10cm substrate depth in 2007. This study
investigated vegetation change over 3 growing seasons 2007-2009. The covering rates of planted species mostly
increased in 2008, but declined in 2009 except 6 species such as sedum specis and Thymus quinquecostatus var.
Japonica etc. There were four categories of covering characteristics generated from the results of this study.
These include the type of sustain planting site, the type of encroach adjacent site, the type of creeps and spreads,
and the type of scatters and spreads. The covering models of eight planted species were drawn by simple
regression analysis. However more monitoring of various plants will be needed to establish the information for
sustainable roof planting plan.

KEY WORDS: COVERING CHARACTERISTICS, PERENNIALS, MONITORING, ESTIMATION OF
COVERING MODEL , PLANTING PLAN
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Table 1. Planted species in the experimental roof site

Family name Korean name / Scientific name

Crassulaceae 71z Sedum kamtschaticum
X714 x Sedum takesimense
o717 % Sedum middendorffianum
ESUE Sedum sarmentosum
Saxifragaceae L2922 Astilbe chinensis var. davidii
B A2} Heuchera micrantha
Rosaceae WT7| Duchesnea chrysantha
FA L Potentilla fragarioides var. major
Polemoniaceac A H3fjZHo|ZE Phlox subulata
Verbenaecae ZZYUT Caryopteris incana
Labiatae A 2| gF Thymus quinquecostatus var. japonica
2] Dracocephalum argunense
Scrophulariaceae  X2|& Veronica linariaefolia
Compositae Tz Chrysanthemum zawadskii var. latilobum
Wou|Z Aster koraiensis
S|=+ Aster spathulifolius
Liliaceae ZFA 458 Hemerocallis dumortieri

FY5=d Polygonatum odoratum var. pluriflorum
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AAth AHEE AlEY 9552 SPSS version 15.0
(Statistical Package for the Social Sciences, SPSS Inc.,
20060)& ©]&3sto] 7|5 EAEA 2 Duncan®] thsA 4 H
(Duncan's multiple range test) 22 -3-9] 45 95%0°] A &
o) BXS 3519 o1, SPSS version 15.0(Statistical
Package for the Social Sciences, SPSS Inc., 2006)2] 3|4
BAS Folo] AEY M= mUS AN,

Table 2. The soil humidity of experimental site

A9 34zt 715t AN A Al A3A
A FEFE A A A 788l AFHAL 109F
497 = Aol waste] At Fert aeA SRt
F-5/4L BAth(Figure 1)
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Figure 1. The monthly average temperature and
precipitation at the experimental site

(2007~2009)

2007 2008 2009 Ave
Jul Aug Sep Mar Apr May Jun Jul Aug Sep Mar Apr May Jun Jul Aug Sep '
Soil humidity(%, v/v) 25.1 26.8 22.3:29.6 49.8 29.9 61.0 28.1 32.2 16.5 29.6 26.7 22.5 23.4 22.0 21.5 28.1 29.12
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Table 3. The covering rate of planted species in three growing seasons (unit : %)
2007 2008 2009
Jul. Sep. May Jul. Sep. May Jul. Sep.
Sedum kamtschaticum 30.1 25.2 65.0 81.2 101.2 68.0 107.9 77.0
Sedum takesimense 21.4 17.9 73.9 67.0 8.2 359 25.1 3.8
Sedum middendorffianum 40.1 57.0 74.1 87.2 68.1 70.2 73.8 23.2
Sedum sarmentosum 52.9 50.6 58.8 77.9 77.1 23.2 23.4 6.4
Astilbe chinensis var. davidii 81.9 82.4 108.5 118.6 1.0 64.0 49.7 1.1
Heuchera micrantha 52.3 44.8 47.5 48.0 14.2 6.3 9.6 1.2
Duchesnea chrysantha 13.5 233 30.5 11.3 1.4 0.4 0.3 0.0
Potentilla fragarioides var. major 76.4 75.2 53.8 65.4 26.3 20.1 30.6 24.3
Phlox subulata 19.3 18.8 51.2 44.6 14.6 18.3 12.6 10.8
Caryopteris incana 39.2 59.9 35.6 28.5 9.3 1.5 7.9 4.7
Thymus quinquecostatus var. japonica 40.0 76.9 96.2 105.9 100.1 69.6 77.3 54.3
Dracocephalum argunense 39.6 58.5 49.7 38.6 27.9 33 4.2 3.5
Veronica linariaefolia 113.0 124.1 78.9 99.7 86.4 20.7 52.4 479
Chrysanthemum zawadskii var. latilobum 55.6 73.3 73.3 101.2 67.9 22.1 27.7 17.4
Aster koraiensis 56.0 82.0 49.8 64.4 47.9 153 24.4 16.2
Aster spathulifolius 22.7 30.8 52.9 66.1 73.3 49.9 60.2 41.2
Hemerocallis dumortieri 30.2 21.8 89.7 47.0 37.1 62.6 28.2 0.1
Polygonatum odoratum var. pluriflorum 34.3 29.2 69.0 77.7 7.7 62.2 59.9 11.8
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Table 4. The types of covering characteristics of planted species

Type Covering characteristics Covering shape Planted species
Type of -sustained growth duration almost 7,1S_t,, Vgld 7 jrd Year Veronica linariaefolia, Heuchera micrantha,
Z,fstain not spreading to other planting site | . - | ¢ o | \Z Y Potentilla fragarioides L. var. major,
lanting site -low competition with adjacent L . i & QF ‘k\r;[ Hemerocallis dumortieri,
p J plants e DG S Polygonatum odoratum var. pluriflorum
] e T Sedum kamtschaticum, Sedum takesimense,
Type of . . | . DG é( .
“ncroach -extend covering area to adjacent ’ ool S Sedum middendorffianum,
adiacent site planting site very slowly R ! Astilbe chinensis var. davidii,
J G se ST NS Phiox subulata,, Aster spathulifolius
— oS . . .
Type of , 6 TR Th tatus var. :
P -creeps and spreads with lateral ! ’ ‘f'\ * f\@{ﬁ‘ YIS qUINGUecosatus vat. japonica
creeps and I Ag Duchesnea chrysantha,
spread stem on the ground R B RARS Nt 9ivug
spreads e i mers aseslooe.  Sedum sarmentosum
. RPN Tl .
Type of -spreads seeds or rhizome |- oo }\ DG Caryopteris incana,
scatters and  sporadically and comprised plants ‘7 OO e {§<99 \a Chrysanthemum zawadskii var. latilobum,
spreads in comparatively long distance S ((im?o Aster koraiensis,, Dracocephalum argunense

Eokginh ol AR A FA P AR o] % Alzto] A tst
clete 2o AR GA9 fiR]oA ZA HojuhA] oo A
AEF717F REEEE 545 2o AF AEFl B8=
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Table 5. The covering models of planted species by simple regression analysis

Species Model t Rz(%)
Sedum kamtschaticum y = 27.933 + 1.008x 10.621 0.895
Sedum middendorffianum y = 41.233 + 1.292x 14.924 0.652
Heuchera micrantha y = 45.033 - 1.392x 29.316 0.876
Potentilla fragarioides var. major y = 67.200 - 1.667x 36.217 0.874
Caryopteris incana y = 32.467 - 1.133x 28.624 0.895
Dracocephalum argunense y = 34.367 - 1.192x 22.497 0.839
Veronica linariaefolia y = 82.833 - 1.475x 36.217 0.781
Chrysanthemum zawadskii var. latilobum y = 70.433 - 2.342x 22.186 0.817

* y: covering area/total planting area X 100, x: month(***p<0.001)
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