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Growth Characteristics of Several Carex L. Plants Planted
on a Green Wall and Roof

Myung Syun Shim, Young Jae Kim, Dong Sok Lee, Yeong Han Kwon,
Sung Sik Kim, and Utchang Kang*
Korea National Arboretum Dep. of Horticulture and Education, Pocheon 487-821, Korea

Abstract. This study was carried out to investigate the plant growth of several Carex L. plants according to
light intensity and soil depth planted on a green wall and roof, and to show basic data for the use of Carex L.
plants in various forms. The temperature was dropt more in the green container compared to the normal espe-
cially during the genial weather from August to September. The plant growth of Carex testaceae, Carex oshi-
mensis Evergold, and Carex ciliatomarginata Nakai was excellent at light intensity from 0 to 1799 pM -m ™2 -
s™!, and that of Carex siderosticta Hance, Carex flagellifera Bronzita, Carex ornithopoda Variegata, and
Carex morrowii Tce Dance were best in lower light intensity from 0 to 786 uM - m™ - s™'. The leaf color of
the plants changed vividly as the light intensity grew lower and the visible value of the plants increased.
There must be more considerations about the pattern changes in additory experiments. The water content in
the soil depth of 10 cm was maintained higher than the other treatments because of no drainage layer. Most
Carex L. plants grew excellent in the soil depth of 10 cm. However, Carex oshimensis Evergold, Carex sid-
erosticta Hance, and Carex testaceae showed the best plant growth in soil depth 20 cm, and Carex morrowii
Ice Dance and Carex ciliatomarginata Nakai in soil depth of 40 cm. Therefore, Carex L. plants could be rec-
ommended as materials for green roof because they also grew well in light soil depth of 10~20 cm.
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Fig. 1. Fluctuations of temperature in container with or without a green wall.
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Fig. 2. Fluctuations of light intensity to the directions of the green wall.
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Table 1. Plant growth characteristics of various Carex plants as affected by the directions planted on a green wall.

Treatments  Plant beight (cm)  Plant width (cm)  Plant volume (em®)  Leaf length (cm) Leaf width (cm)
Carex ciliatomarginata Nakai
North 29.419° 22.34ab 4231ab 14.30a 1.98a
South 29.44a 23.86a 16590a 14.91a 1.53b
East 26.50a 20.41b 11055b 15.02a 1.60b
West 27.33a 24.04a 15721a 15.08a 1.92a
Carex flagellifera Bronzita
North 63.61a 26.52a 39594a 49.94ab 0.21a
South 49.44b 23.21a 25665a 44.3% 0.18
East 64.63a 26.14a 38886a 53.17ab 0.20a
West 62.00a 26.71a 38620a 55.44a 0.20b
Carex morrowii Ice Dance
North 31.7%a 18.36a 11056a 20.96a 0.34a
South 25.74b 18.96a 9572a 17.94a 0.30b
East 27.89ab 17.96a 9625a 21.56a 0.29b
West 29.44ab 17.81a 9118a 21.11a 0.32ab
Carex ornithopoda Variegata
North 34.06b 27.71a 26283a 24.24a 1.04a
South 34.22b 26.40a 24679a 22.96a 0.87b
East 37.06ab 23.92a 21448a 23.28a 1.00ab
West 38.06a 25.77a 25937a 25.78a 0.94ab
Carex oshimensis Evergold
North 32.28¢ 17.66b 10761b 22.94b 0.44b
South 36.91bc 19.44b 13087b 24.67b 0.60a
East 46.50a 25.06a 26177a 34.50a 0.51ab
West 42.61ab 23.50a 21234a 3233 0.58a
Carex siderosticta Hance
North 16.81a 14.15a 5686a 14.19a 1.23b
South 15.30a 13.76a 3241a 13.78a 1.74a
East 15.81a 13.05a 2835a 12.81a 1.11b
West 13.75a 11.70a 2219a 11.50a 1.05b
Carex testaceae
North - - - - -
South 29.8% 13.74a 6712a 27.00a 0.19a
East 42.94a 1541a 9365a 34.78a 0.17a
West 33.14b 12.10a 5328a 30.50a 0.14a

"Mean separation within columns by LSD at P = 0.05.
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Fig. 3, Fluctuations of soil water content to soil depth of green roof.
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Table 2. Plant growth characteristics of various Carex plants as affected by the soil depth planted on a green roof.

Treatments  Plant beight (cm)  Plant width {cm)  Plant volume (cm®)  Leaflength (cm)  Leaf width (cm)

Carex ciliatomarginata Nakai (white)

10em 16.33a* 22.24a 8132a 12.81a 1.36a
20 cm 14.04a 18.86a 4935b 11.08ab 1.38a
30 cm 13.38a 19.80a 5262ab 10:47b 1.482a
40 cm 15.78a 19.60a 6503ab 12.56a 1.36a
Carex ciliatomarginata Nakai (yellow)
10cm 21.00a 23.96a 12262a 14.47a 1.43a
20 cm 18.30ab 24.66a 11312a 13.46a 1.45a
30cm 17.88b 24 66a 10912a 13.06a 1.31a
40 cm 21.09a 25.70a 142302 14.45a 1.34a
Carex flagellifera Bronzita
10cm 5191a 33.60a 55393a 46.47a 0.14b
20 cm 47.75a 32.50a 51441a 34.38b 0.19a
30cm 44.89ab 32.33a 47261a 33.52b 0.20a
40 cm 38.94b 24.73b 25049b 29.19 0.19a
Carex morrowti for. Variegata
10 cm 42.67a 41.57a 76500a 21.56a 1.18a
20 cm 38.98ab 41.64a 72141a 19.03a 1.08ab
30 cm 35.02b 37.12a 49710a 19.89a 1.00b
40 cm 36.94ab 38.20a 56894a 23.33a 1.01b
Carex morrowii lce Dance
10 cm 18.17¢ 20.37¢ 7567¢ 13.33b 0.29a
20 cm 22.25b 23.83b 12698b 15.04b 0.26a
30 cm 23.97ab 26.41a 17006a 20.5% 0.30a
40 cm 26.26a 27.33a 19608a 20.38a 0.29a
Carex ornithopoda Variegata
10em 33.47a 38.09a 49256a 22.61a 1.0la
20 cm 31.41ab 37.74a 43800a 20.55a 1.06a
30 em 32.46ab 36.92a 44157a 21.28a 1.07a
40 cm 30.09b 37.45a 45213a 20.00a 0.94a
Carex oshimensis Evergold
10 cm 23.51b 25.08a 15241b 20.71a 0.51ab
20 cm 28.13a 28.45a 23631a 21.71a 0.55ab
30 cm 26.08ab 26.57a 18651ab 24.11a 0.57a
40 cm 23.48b 25.18a 15775ab 20.25a 0.49b
Carex siderosticta Hance
10ecm 13.18ab 15.62a 3366a 12.52a 1.11ab
20 cm 16.03a 16.35a 4325a 14.25a 1.35ab
30 cm 11.26b 12.54a 2483a 10.39a 0.85b
40 cm 12.50ab 12.87a 2608a 12.17a 143a
Carex testaceae N h
10cm 19.78a 14.94a 5243a 18.06a 0.14a
20 em 21.96a 14.29a 4672a 19.75a 0.16a
30cm 20.44a 11.87a 3300a 17.46a 0.1la
40 cm 24.28a 10.83a 3012a 19.38a 0.14a

“Mean separation within columns by LSD at P = 0.05.

- 166 ~



B R Akl AAE o Abxgre] ARk

0

5 Z1A) ZAEh] 2B gl Eite] At
Z93% 9 sitka RSt B dMe B9k
o] 10em®] AT 5ol o] fAlEe] ABS
T 3E Ao gt oniEs, dirlx € )
AFERRIOALE 58 EYzo] 20emolld 8o 71
53t AT AALES) djale dRELe
Eo] 40cmellr] Agol Fe Aog FAREI

A=) A9 1EE FIEE sFe] Algs
T en, dkag Hislsle Al A8 482
A FAT F e AR A eak=s)
A7 F938 E¥7) H1 JtkBovin &, 2001).
ol 3 e AFHAE A3l A A W
AelX AAF EAS HAaslshe wake) sige] 2
S3E(Huh 3, 2002), 733l o8-8 Sedums;
AEEY A @ BEdoMe 4743} 8 3ozt
59 A3 = Aew HuEckYang® Kim,
2002). & Apolre AlRRVE B EA(10-20cm)
GPME AFo] Spdte] SAb=3) AR TR £Y
o] 7Fsd Aoz AHAY.

B A7e O ARERRE AEER] S3AAlZ o)
|8 F e 71eAS AR S AEA o)y
g 7|2 A ERE Ha v $57 A2
F, B, B, A Bl gt 34 ) e
AoR H7EAG.

X

kO

B @7olre BlEssiaagle A8 Alzfe
AT P mE SRS L SARE3IA ARG A4
H AR EYziold] wle A8Alo] T8 FARBKL
Zh sieH, ARV O FelE 282 4 Qe
£ 7124 A5EE ArEkaLA) stk s} 2
duiziglele] SEMsE viudt Az, Wumsle)
AT 250t ol AE ¥ 5 AN, F= 3
& GV fHXE 8-99 B o} HsiEle)
BB ok, dHZE 2 diplE 58 2 3E
oA} 8ol L5FIL0~1799uM - m 2+ s7), A=A}
Z, ETEE, AR 2 QERHNIEE B B
Soll Z3et Aoz AAFEATHO~786uM - m2 -5,
BET} GETE A Ao] AWy WrA) &
ZFeided], £ oAl SEe) sl oish aedvt

offo| )] ol F7HARI A7} o Fozjol & Ao
2 ARG EYeld FEFEE 10emd] 85
w5 glo] SRBEZT o|RAA & ARAEe A
o2 JeRdd, thiFEe] AERRES 10em ZololA
Aol FUTh A=, dAE H HRERORER
T2 Eoko] 20cmellA] Aol frsisitt 5
Artzel PuiAlR m@F-HEE EokZlo] 40emelA
Ago] FL A 0F vehdr), ¥ dreldeE ARV
10~20cme] & EXoME Afo] fsled S
3 AR 88 =9 7Fed 2o AdEI

FAo B, 2, BEYLe], IF

ot
Mo
rot

1. Bae, Y.J. and D.H. Kim. 2009. Effects of drain method
of plants container for roof garden and light condition
on the growth of Lavender. J. Kor. Soc. People Plants
Environ. 12:15-24.

2. Bang, KJ. and I.S. Lee. 1993. The development of
native plant materials for landscaping of the middle
area. J. Korean Institute of Landscape Architecture 21:
63-82.

3. Bovin, MLA.,, MP. Lamy, A. Gosselin, and B.
Dansereau. 2001. Effect of aftifical substrate depth on
freezing injury of six herbaceous perennials grown in a
green roof system. HortTechnology 11:409-411.

4. Hong, 1., J.8. Lee, and B.H. Kwack. 1994. Influence of
light intensity, quality and fertilizer on growth and
Codialum variegatum &Yellow Jadei for indoor land-
scaping. J. Kor. Soc. Hort. Sci. 35:610-616.

. Huh, K.Y, HC. Kang, I.H. Kim, and K.K. Shim.
2002. Physicochemical properties of artifical medium
formulated by blending calcined clay and coconut peat
and its effect on plant growth. J. Kor. Inst. Landscape
Architecture 30:107-115.

6. Kim, G.S. and J.S. Lee. 2009. Growth reaction of some
ground cover plant in korean native greening accord-
ing to shading levels. Flower Res. J. 17:75-80.

7. Kim, H.J., N.R. Joo, and J.8. Lee. 2008. Effect of dif-
ferent shading on the growth and leaf color of varie-
gated Arundinaria munsuensis and Carex ciliato-
marginata for. variegata. Flower Res. J. 16:284-290.

8. Kim, LH. and S.R. Shim. 2009. A vegetation charac-
teristics of a cut-slope affeced by seeding periods of
the winter season. J. Korean Env. Res. Tech. 12:29-39,

9. Kim M.H,, K.J. Bang, J.H. Ju, and S.W. Han. 2003,
Effects of light-weight soil mixture and depth on the
three native plants in extensive roof garden. J. Kor.

wn

-167 —



10.

i1

12

g=}

Inst. Landscape Architecture 31:101-107.

Kim, Y. 2007. The change of plant growth and media
by genus Sedum in a less intensive and light weight
rooftop afforestation system. Flower Res. J. 15:169-
173.

Kwack, HR. and J.S. Lee. 1997. Effect of unicona-
zole and gibberellin on leaf variegation of ornamental
plants under different light conditions. J. Kor. Soc.
Hort. Sci. 38:754-760.

Lee, J.S., SM. Ro, Y.S. Kim, and K.Y. Park. 2003.

A - AGA - o FH -

Fok

- 168 -

3l .

AR

7‘31/\%/;} . %)

o

Environment and management on afforestation of the
surface of wall in Seoul city. Kor. J. Hort. Sci. Tech-
nol. 21:87.

. Lee, YM. 2002, Case of rooftop garden in the inside

and outside of the country. Environment and Land-
scape Architecture, Korea. p.118-123.

. Yang, BL. and H.S. Kim. 2002. Afforestation of artifical

ground. Kor. Soc. Afforestation of Artifical Ground.
pp.156-157.



