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Soil Mixtures and Depths Selection for
Mat-Type Rooftop Greening*

Lee, Eun-Heui” - Kang, Kyu-Yi” - Shin, Sang-Hee” - Nam, Mi-A%and Lee, Kwang-Woo”

Y Division of Life and Environmental Science, Seoul Women’s University,
? Graduate School of Seoul Women’s University, ¥ Eco-Green co, LTD.

ABSTRACT

The purpose of this study is to select suitable planting base for the mat-type rooftop greening in
order to popularize rooftop greening system easily.

The experiment was conducted from 2004 June to 2005 May under several conditions; 4 soil depths
under mats(2cm, 5cm, 10cm, 15c¢m), two soil mixtures(natural soil 80%+leaf mold 20%, artificial soil)
and two light conditions(full sun place, 20% shaded place). In this experiment, 3 types of mats were
used ; the herbaceous plants mat(11 plants inclusive of Lotus corniculatus L., Silene armeria L.), the
lawn mat with Festica arundinacea and Sedum mat with Sedum kamtschaticum, Sedum sarmentosum,
Sedum oryzifolium, Sedum middendorflianum.

The result is as follows; in the mat-type rooftop greening, the herbaceous plants mat, lawn mat and
sedum mat are the similar number of plant and effect of greening on soil depth 2cm, Scm and 10cm,
15cm. So suitable soil depth of rooftop greening is 10cm for the load and economical factor. Thus
the mat-type rooftop greening possible planting base depth of all 13cm as soil depth 10cm and mat
depth 3cm. As soil mixtures, the number and growth of plants were better mat and ‘natural soil 80%
+leaf mold 20%’ than mat and artificial soil. In herbaceous plants mat, Silene armeria L., Dianthus
chinensis, Centaurea cyanus L., Lotus corniculatus L. are survival in full sun place and Silene armeria
L., Dianthus chinensis, Centaurea cyanus L. are survival in 20% shaded place.

In conclusion, selection of suitable soil mixtures and plants is possible extensive management rooftop
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greening with effect of continuous greening. The mat-type rooftop greening are lightweight and simple

preparation without management and can popularize readily.

Key Words : Green roof, Plants mat, Soil depth, Soil mixture.
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2. EXO o|3tEty EM
E 4% | 28 FH%) pH EC(dS/m) T-N(%) T-P(mg/kg) | Avail-P20(mg/kg)
A 10.57 8.41 0.198 0.1307 67.10 16.85
B 33.57 5.08 1.645 0.4140 411.39 410.10
A E 258.78 5.61 1.045 0.5084 167.94 109.01
Exchangeable Cations (mg/k
E % | OM(®%) |CEC(cmol+kg) g (mgke)
Ca Mg K Na
A 5.88 7.29 3641.08 112.54 ND 779.75
B 60.81 83.34 5833.28 3502.16 877.61 1240.80
A E 80.66 90.24 1755.32 1338.32 6882.78 2446.66
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a. YA o4 Ah
ENE
’04.8 049 | ’04.10 | °04.11 | °04.12 | °05.1 | ’052 | ’05.3 ’05.4 ’05.5
E% E4(cm)
2 272.00a" | 119.00a| 103.50a| 81.25a| 28.50ab 0 0 49.25a | 85.50a| 59.50a
A 5 415.50a | 134.25a| 132.00a| 61.00a| 28.50ab 0 0 75.75ab| 106.75a| 80.00b
10 334.00a | 132.00a| 252.00b| 95.25a| 14.25a 0 0 64.50a | 75.00a| 86.00b
15 523.00a | 184.75a| 278.75b| 233.50b| 34.75b 0 0 [110.50b | 107.50a| 104.25¢
2 199.00a | 65.25a| 53.75a| 38.00a| 10.00a 0 0 14.00a | 27.00a| 19.00a
B 5 267.75a | 79.00a| 86.00a| 45.00a| 8.50a 0 0 29.25ab| 40.75b| 30.00b
10 277.50a | 68.75a| 77.25a| 30.25a| 8.50a 0 0 37.25bc| 44.75c| 40.75¢
15 350.25a | 96.75a| 98.00a| 38.00a| 5.50a 0 0 53.25d | 65.00d| 58.25d
= OJ: *2 * * NS * - - * * *
b. &4 b )
EAL 9A
’04.8 049 | ’04.10 | °04.11 | °04.12 | °05.1 | ’05.2 | ’05.3 ’05.4 ’05.5
EY¥ E4(cm)
2 404.25a" | 311.50a|170.25ab| 192.50a|153.25ab| 12.00b | 0 22.00a | 80.50a| 112.50a
A 5 370.00a | 233.75a|124.50a | 138.25a|100.50a | 10.00a | O 13.00a | 135.00b| 156.25b
10 506.00a | 318.75a|302.00b | 259.25a|219.00b | 20.50d | O 12.25a | 466.25d | 430.50d
15 541.75a | 215.25a|317.75b | 291.75a]163.00ab]| 18.00c | 0 15.50a | 213.25¢| 305.75¢
2 392.50a | 274.00a [143.50a | 150.25a| 97.75a | 0.00a | 0 11.00a | 83.75d| 100.25b
B 5 353.25a | 318.25a(217.75a | 163.00a| 99.00a | 0.00a | 0 11.50a | 70.50a| 92.00a
10 270.75a | 263.00a|165.50a | 221.00a |130.50ab| 8.75b | 0 12.50a | 75.00b| 103.25¢
15 403.00a | 215.25a|311.50a | 201.75a|190.50b | 9.50b | 0 10.25a | 80.00c| 116.00d
E ¥ NS’ NS NS NS NS * - NS NS NS
A PHAER0%+F-HE20% B 1 ATEY
“Means separation within colums by Duncan’s multiple range test, 1%level
*Means separation within colums by t-test, P=0.05
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a. YA el A
=T A
’04.8 ’049 | ’04.10 | '04.11 | °04.12 | °05.1 | 052 ’05.3 ’05.4 ’05.5
EY¥ EA(cm)
2 37.252" | 13.00a 12.75a| 10.00a 8.75a 0 0 9.25a| 11.25a| 11.0a
A 5 41.50a | 16.75ab| 17.00ab| 15.50ab| 14.25a 0 0 13.25a| 15.25a| 14.75a
10 48.00a | 25.50ab| 26.75bc| 17.75ab| 12.75a 0 0 18.75a| 18.50a| 15.75ab
15 52.25a | 30.00b 29.00c| 25.75b| 16.50a 0 0 18.25a| 22.75a| 19.00b
2 25.00a 7.50a 8.00a 5.25a 5.25a 0 0 5.75a 7.75a| 5.50a
B 5 38.00a 9.50a 9.00a 6.25a 3.25a 0 0 5.75a 6.25a| 5.25a
10 4475a | 16.75a 18.50a| 14.50a| 10.50a 0 0 10.50b| 15.00c| 9.75a
15 27.00a | 15.00a 17.00a| 12.00a 7.25a 0 0 7.75b| 11.00b| 9.25a
= OJ: NS* * * * * - - * * *
27 w9 )
= 9
’04.8 ’049 | ’04.10 | °04.11 | °04.12 | °05.1 | 052 | ’05.3 ’05.4 ’05.5
EY¥ EA(cm)
2 24.50a" | 36.25a | 32.50a 33.00a| 27.25a | 1.00a 0 17.75a | 22.75b| 21.25¢
A 5 27.25a | 30.50a | 35.75a 24.00a| 20.25a | 1.75ab 0 16.50a 16.50a| 15.25a
10 42.50a | 49.50ab | 65.50b 33.75a| 30.75ab| 3.50b 0 24.00a 23.75b| 17.75b
15 37.75a | 61.00b | 74.25b 35.00a| 44.25a | 3.50b 0 21.25a 30.25¢| 23.00c
2 20.75a | 24.25a | 25.00a 22.00a| 18.75a | 1.00a 0 13.25a 21.50a| 16.75b
B 5 34.25a | 50.75a | 62.50b 43.00a| 27.00a | 2.25ab 0 23.50b | 29.00b| 21.25d
10 26.75a | 41.50a | 48.00ab| 29.25a| 19.75a | 2.50b 0 20.50ab| 19.75a| 13.50a
15 35.00a | 60.50a | 65.00b 40.50a| 33.25a | 3.00b 0 17.00ab| 37.50c| 19.00c
EY NS’ NS NS NS NS NS - NS NS NS
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"Means separation within colums by Duncan’s multiple range test, 1%level
"Means separation within colums by t-test, P=0.05
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ZA AA|
"04.8 049 | 0410 | 0411 | '0412 | ’05.1 ’05.3 "05.4 °05.5
EY E4l(cm)
2 9.0d° 12.5¢ 14.0a 0 0 0 0 10.2a 13.8a
A 5 8.0b 13.0d | 14.0b 0 0 0 0 14.6b | 18.3b
10 5.2a 8.5a | 16.0d 0 0 0 0 165¢c | 21.5¢
15 8.8¢ 11.2b 14.3¢ 0 0 0 0 1724 | 22.0d
2 7.5¢ 11.5d 14.0a 0 0 0 0 10.5a 14.6¢
B 5 6.0a 10.8¢ 17.5d 0 0 0 0 14.6b | 22.0b
10 8.0d 852 | 14.1b 0 0 0 0 1254 | 16.2d
15 7.0b 10.0b 15.1¢ 0 0 0 0 11.5¢ 15.5a
EY NS’ NS NS - - - - NS NS
.= A ©9] : cm
ZAL UA|
04 8 049 | '0410 | ‘0411 | '04.12 | ’05.1 "05.3 '05.4 °05.5
EY¥ EA(cm)
2 8.1b" 11.5a 11.7a 0 0 0 0 1752 | 23.8b
A 5 8.0a 7.0b 11.3d 0 0 0 0 183b | 24.8a
10 7.8¢ 9.5¢ 16.0b 0 0 0 0 189c | 24.0c
15 8.5d 9.0d 16.2¢ 0 0 0 0 194d | 24.6d
2 8.2¢ 12.0d 13.3a 0 0 0 0 1352 | 19.5b
B 5 7.5b 9.2a 13.7a 0 0 0 0 164b | 22.0d
10 9.0d 10.0b 17.0¢ 0 0 0 0 164b | 2lL.1c
15 6.5a 11.2¢ 15.0d 0 0 0 0 12.3a 17.3a
E o NS’ NS NS - - - - . *

A : PRAIES0%+HUE20% B : AIZEY

"Means separation within columns by Duncan’s multiple range test, 1%level

“Means separation within columns by t-test, P=0.05
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a. ¥A &9 fem
=4 dA
048 | 049 | '0410 | ‘0411 | ‘0412 | 051 | 053 | 054 | 055
EY E4l(cm)
2 10.2b" 12.0d 16.0c 11.0a 0 0 3.5a 7.6a 11.7a
A 5 9.0a 9.8a 19.0d 13.0b 0 0 7.2b 10.4b 16.6bc
10 8.4a 10.0b 11.5a 15.0d 0 0 7.2b 11.3¢ 18.2¢
15 9.0a 11.2¢ 15.0b 14.0c 0 0 8.2¢ 11.9d 16.0b
2 8.5¢ 9.5a 12.5¢ 16.0b 0 0 4.3a 6.2a 11.5a
B 5 11.0d 12.5b 13.0d 14.0a 0 0 5.4b 8.9b 17.1d
10 8.0a 8.0a 12.0b 20.0d 0 0 5.6¢c 9.8¢ 12.8¢
15 8.0b 9.2a 11.0a 18.0c 0 0 6.3d 10.1d 14.7d
E NS’ NS NS * - - NS NS NS
<A &9l fem
=4t A
’04.8 ’04.9 ’04.10 ’04.11 ’04.12 ’05.1 ’05.3 ’05.4 ’05.5
EY¥ EA(cm)
2 9.7¢* 13.5¢ 14.7b 8.0a 0 0 3.8a 8.9a 17.0a
A 5 10.0d 11.0ab 11.8a 9.0b 0 0 7.4c 11.8a 22.0b
10 8.5a 10.0a 15.0d 17.0d 0 0 8.3d 15.6a 25.0¢c
15 9.0b 12.2bc 19.0c 14.0c 0 0 7.3b 16.8a 25.2d
2 8.5b 13.0d 13.6¢ 16.0c 0 0 6.2d 10.5a 21.2a
B 5 8.0a 12.5¢ 17.1d 16.0d 0 0 5.0c 14.2b 26.0d
10 9.5¢ 10.5a 14.0a 12.0a 0 0 4.6b 15.6¢ 23.0b
15 10.0d 11.0b 16.5b 15.0b 0 0 4.5a 17.8d 24.2¢
E % N§* NS NS NS - - NS NS NS

A : PRAIES0%+HUE20% B : AIZEY

"Means separation within columns by Duncan’s multiple range test, 1%level

“Means separation within columns by t-test, P=0.05
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a. Oo]:X] %‘CH : %
ERn
’04.8 ’04.9 ’04.10 | ’04.11 | ’04.12 | °05.1 ’05.2 ’05.3 ’05.4 ’05.5
EY E4l(cm)
2 7.2¢" 18.9¢c 23.2b 19.5b 14.3b 12.7a Oa Oa 2.8a 3.6a
A 5 6.0b 17.9b 21.4a 19.3a 12.9a 14.1b 5.2b 3.2b 4.6a 7.2b
10 18.6d 21.1d 35.1d 30.7d 26.6d 26.5d 23.0d 15.4d 21.7b 24.5d
15 5.6a 14.1a 24.7¢ 20.4c 23.5¢ 23.6¢ 20.4c 10.5¢ 13.6¢ 14.8¢
2 6.3d 10.4a 13.4b 8.3b 5.7a Oa Oa Oa 0.5a 1.0a
B 5 5.7¢ 14.6b 18.8¢ 12.7d 10.2¢ 7.8b 0b 0b 1.6ab 1.1a
10 5.1b 15.9¢ 21.8d 20.2¢ 10.0d 13.2d 3.4d 4.2d 1.1ab 2.7a
15 3.7a 9.6a 14.0a 6.1a 2.8b 2.5¢ Oc 2.5¢ 2.8ab 1.5a
E % N§* NS NS NS * NS NS NS NS NS
b. $4 o9 %
=4 9N
’04.8 ’04.9 ’04.10 | ’04.11 | ’04.12 | °05.1 ’05.2 ’05.3 ’05.4 ’05.5
EY¥ EA(cm)
2 5.2b" 16.4b 19.8b 21.6b 18.0b 8.2a 3.9a Oa 1.6a 7.4a
A 5 5.5¢ 3.5a 10.4a 14.2a 14.7a 10.7b 10.7b 12.4b 32.6b 33.1b
10 6.5d 19.9¢ 31.5¢ 37.5¢ 38.3¢ 38.5¢ 38.1c 27.8¢ 45.6¢ 53.8¢
15 3.5a 22.6d 47.3d 53.7d 58.5d 52.8d 53.2d 55.0d 71.5d 88.0d
2 4.9c 16.4c 17.2¢ 15.4b 16.5d 6.4c 3.9 8.8d 13.1b 19.2d
B 5 4.4a 14.1b 16.0b 17.0c 13.1b 9.7d 6.8d 6.2¢c 13.8d 16.2¢c
10 5.9d 17.3d 21.7d 17.6d 14.2¢ 3.8c 4.2¢ 4.9b 13.1c 15.7b
15 4.5b 11.8a 11.6a 9.2a 7.8a 3.9a 2.6a 2.7a 3.9a 5.0a
E % NS NS NS NS NS NS NS NS NS NS

A VRAHEB0%+ -4 E20% B 1 JAFEF
*Means separation within columns by Duncan’s multiple range test, 1%level
"Means separation within columns by t-test, P=0.05
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a. oo}:xl Ia"ﬂ : %
24 44
’04.8 ’04.9 ’04.10 | ’04.11 | *04.12 | °05.1 ’05.2 ’05.3 ’05.4 ’05.5
EY% EA(cm)
2 33.7d"* 27.7¢c 15.3a 2.3b Oa Oa Oa 7.3b 9.9a 8.4a
A 5 6.9a 25.6b 15.8b 2.0a 1.3b 0b 0b 7.0a 10.3b 29.3b
10 19.6b 29.2d 31.8d 14.3d 18.0d 3.9d 7.0d 23.9d 50.3d 64.5d
15 19.6¢ 25.1a 23.0c 6.1c 5.6¢ 3.8¢c 2.9¢ 13.8¢ 24.3¢ 36.9¢
2 5.4a 6.6a 2.8a Oa 0 0 0 3.9¢ 6.1b 8.8b
B 5 23.7b 22.7b 11.6b 3.0d 0 0 0 3.4b 14.3¢ 18.9¢c
10 28.4c 18.0d 13.9d 0b 0 0 0 2.3a 2.3a 3.8a
15 30.7d 21.9¢ 11.7¢ Oc 0 0 0 8.4d 24.6d 30.1d
E Y NS NS NS NS * NS NS NS NS NS
b. &4 o %
2 9N
’04.8 ’04.9 ’04.10 | *04.11 | ’04.12 | °05.1 ’05.2 ’05.3 ’05.4 ’05.5
EY E4(cm)
2 32.7¢* 44.2d 45.1d 7.8b Oa Oa Oa 5.3a 43.7a 66.5b
A 5 37.6d 42.3¢ 44.8¢ 25.9¢ 14.2¢ 2.8b 4.6¢ 26.2¢ 69.4c 78.8¢c
10 25.8a 32.4b 35.5a 7.6a 8.1b 3.5¢ 2.1b 11.0b 46.9b 65.2a
15 25.8b 31.8a 42.5b 33.0d 16.8d 9.7d 10.8d 26.1c 75.2d 97.6d
2 46.4c 37.4d 30.4a 4.3a Oa 0 0 7.9¢ 35.5¢ 63.1c
B 5 39.6a 42.9c¢ 41.5d 2.5d 0.9d 0 0 15.0d 41.1d 64.5d
10 42.8b 47.8a 40.7¢ 3.0b 0b 0 0 7.5b 31.5a 54.7b
15 59.8d 34.1b 36.0b 0.8¢ Oc 0 0 4.0a 32.7b 54.4a
E % NS NS * NS NS NS NS NS * NS
A UHAES0%+F-HE20% B 1 JATEY

*Means separation within colums by Duncan’s multiple range test, 1%level

"Means separation within colums by t-test, P=0.05
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