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Effects of Drainage Types of Soil Media on the

Plant Growing in Rooftop Planting

Eun Yeob Lee” and Seok Ki Moon®

¥ Urban & Regional Development Institute, Chongju University
Y Dept. of Landscape Architecture, Chongju University

ABSTRACT

This study was aimed to establish different drainage types of soil media on the plant growing in

rooftop.

For this study, experiment plots were installed on the roof of Social Science building, Chongju

University, from April, 1998 to September, 1999.

(1) Sand and sandy loam as base and check soils, (2) vermiculite as a inorganic soil media (3)

Thumus sawdust; and Tburned rice hull, as organic soil media were used by various mixing ratio

Zoysia japonica, was selected for the experiment.

The results of this study are as follows :

L5B3S2 and L5H3S2 of bad drainage character with a plastic drainage plate combination caused

good growth effect on Zoysia japonica examined in 3 types of drainage layer with 5 types of soil

media. From this result, it could be suggested that combined design of plastic drainage plate with

2 soil types - L35B3S2 and L5H3S2 - be desirable composition for regarding weight load and plant

growth.

Key word : drainage types, soil media, plant growing, rooftop.
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Fig. 3. Cumulative evaporation amount in several types
of soil media.
L : sandy loam, S : sand B : burned rice hull
H : humus sawdust V : vermiculite
(small numbers mean mixing ratio)
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Table 1. Physical properties of soil media

. . z Bulk density  Porosity Saturated h}ldfaulic

Soil media conductivity
(g/cm) (%) (cmysec)

L10 1.38 46.3 1.77x 10

V10 031 74.0 1.02 o)Ak

L5V3$2 1.02 592 1.03 x 107

L5B3S2 L12 50.0 6.66 107

L5H3S2 1.14 535 3.33x 107

“L : sandy loam, S : sand, B : burned rice hull,
H : humus sawdust, V ! vermiculite
(small numbers mean mixing ratio)
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Table 2. Volumetric water content of soil media after
water application

soil Volumetric Water content(%) after

. Z
media

2 hours 6 hours 12hours 1 days 4 days S days

L10 277 265 265 265 265 261
V10 474 473 473 473 469 468
L5v3s2 273 273 272 272 269 268
L5B3S2 292 283 283 283 280 279
L5H3S82 307 302 301 301 297 296

2L sandy loam, S : sand, B : burned rice hull,
H : humus sawdust, V : vermiculite
(small numbers mean mixing ratio)
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Table 3. Chemical properties of soil media
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Exchangeable Cations

Soil EC T-N P (cmol(+)/kg) Total Base C.E.C Base Sat. OM
media® 1 (mmhofem) (g/kg)  (mglkg) (cmol(+)/k ]
Ca Mg K Na g) (cmol(+)/kg) (%) (%)
L10 6.8 0.2 0.11 9.2 5.19 1.39  0.07 0.15 6.80 6.4 106.3 0.8
V10 8.3 0.3 0.05 29 12,51 3749 042 1830 68.72 352 195.2 0.14
L5V3S2 7.2 0.2 0.08 81.6 506 309 0.11 1.76 10.02 7.5 133.6 0.8
L5B3S2 7.3 0.3 0.22 25.7 543 1.30 0.17 0.15 7.05 54 130.6 3.1
L5H3S2 7.0 0.9 1.08 22.3 949 261 039 0.47 12.96 8.0 162.0 15.0

Z L : sandy loam, S

(small numbers mean mixing ratio)

Table 4. Effects of soil media on the growth of Zoysia japonica

: sand, B : burned rice hull, H : humus sawdust, V : vermiculite

(seeding date : 2 June, 1999)

No. of Height Covering rate Dry D.w of D.w of
germination weight above Toots
Soil media®  (0.12m) {em) (%) ® (® (@
7 July 7 July 7 Aug. 7 Sept. 7 Aug. 7 Sept. 10 Sept. 10 Sept. [0 Sept.
L10 100.9d* 1.19¢c  2.32b 2.81bc 46.5b 54.5¢ 0.55d 0.27d 0.28d
V10 183.0a 1.51a  2.34b 2.72¢ 48.0b 45.6d 1.43a 0.58b 0.85a
L5V382 161.6b 1.35b  2.44b 291b 55.8a 55.1c 0.87c 0.42¢ 0.45¢
LB3S2 155.3b 1.37b  2.40b 2.85bc 60.4a 71.6a 1.00b 0.53b 0.47¢
L5H3S82 126.3¢ 1.36b  2.67a 3.08a 55.0a 64.2b 1.45a 0.83a 0.62b

¥ . Mean values with the same letter within columns are not significantly different at p=0.05 level in Duncan’s multiple

range test.
“©L: sandy loam, S

: sand B : burned rice hull H : humus sawdust V :

vermiculite (small numbers mean mixing ratio)
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Table S. Growth factors in Zoysia japonica at different drainage
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ZrcH(Table 5 #2).

types of soil media

(seeding date : 2 June, 1999)

No. of Height Covering rate Dry D.w of D.w of
germination weight  above roots
Drainage layer types 0.12n7) (cm) (%) (2) (& (8
7 July 7 July 7 Aug. 7 Sept. 7 Aug. 7 Sept. 10 Sept. 10 Sept. 10 Sept.
Gravel 93.0b" 1.OSb 237a 293a  309ab 48.3b 0.51b 0.25b 0.26b
L10” Artificial soil 115.3a 1.22a  2.15b 251b 627a 54.2b 0.41c 0.23¢ 0.18¢
Drainage plate 94.3b 1.27a 243a  3.00a 459b  60.9a 0.85a 0.38a 0.47a
Gravel 106.33b 1.40a 2.13b 2.53b  336b 40.53b 0.51c 0.26¢ 0.25¢
V10 Artificial soil 90.67b l.6la 253a 2.88a  52.00a 59.73a 2.58a 1.31a 1.27a
Drainage plate 182.00a 1.52a 2.38ab 2.73ab 58.53a 54.67a 2.08b 0.99b 1.09b
Gravel 224.0a 127¢ 2.63a 293b  49.07b 61.87b 1.22a 0.61a 0.62a
L5V3S2  Artificial soil 179.0b 142a 2.17b  2.55¢  52.47b 65.40a 0.60c 0.33¢ 0.27¢
Drainage plate 146.0c 1.35b  2.51b 3252 66.0a 65.27a 0.89b 0.38b 0.51b
Gravel 166.67a 1.39a 2.6la 2852 56.80b 68.33b 0.81c 0.45¢ 0.36¢c
L5B3S2  Artificial soil 152.00b 1.38a 2.37b  2.89a  54.80b 70.27b 1.09b 0.55b 0.54b
Drainage plate 166.0a 1.35a 2.24b 28la 69.67a  76.07a 1.23a 0.65a 0.58a
Gravel 150.33a 1.1I8b 2.62a 3.00a  47.13b 58.0b 0.74c 0.39¢ 0.35b
L5H382  Artificial soil 157.00a 1.45a 2.75a 30la  S1.87b 63.20a 0.84b 0.49b 0.36b
Drainage plate 158.67a 1.45a 2.63a 325a  60.2ab 66.07a 2.1a 0.87a 1.23a

¥: Mean values with the same letter within columns are not significantly

multiple range test.

different at p=0.05 level in Duncan’s

ZiL: sandy loam, S : sand, B : burned rice hull, H : humus sawdust, V : vermiculite

(small numbers mean mixing ratio)
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Table 6. Effects of drainage types on the growth of Zoysia japonica
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(seeding date : 2 June, 1999)

No. of Height(cm) Covering rate(%) D.w of above D.w of roots
germination
Treatments (ca) 9] (8
2 huly 2 July 2 Aug. 2 Sept 2 Aug. 2 Sept. 10 Sept. 10 Seot.
Gravel 134.6b™ 1.28¢ 2.38a 2.85a 44.5¢ 48.6b 0.47b 0.52b
Artificial soil 148.1ab 1.36b 2.45a 2.87a 50.5b 62.1a 0.53ab 0.56a
Drainage plate  153.6a 1.43a 2.47a 291a 64.6a 63.9a 0.58a 0.54ab

X': Mean values with the same letter within columns are not significantly different at p=0.05 level in Duncan’s

multiple range test.
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