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A Study on the Growth of Plants with
Vegetation Blocks(Green Stone)

Kim, Nam-Choon" - Han, Seung-Ho” and Kang, Jin-Hyoung”

b Major in Environment and Landscape Architecture, Dankook University,
* HANDSEL GREEN CO, LTD.

ABSTRACT

The study was conducted to present the criteria of plant selection and planting design pattern
suitable for the vegetation blocks which are becoming more popular for the facade greenery in urban
areas. The main results are summarized as follows.

1. Under irrigated conditions, the plant grew better than that of unirrigated conditions and herbs
grew better than shrubs. In selection of shrubs, it would be more proper to consider the size and depth
of the pockets.

2. Under unirrigated conditions, Sedum middendorffianum and foreign sedums grew well, so it can
be concluded that sedums can grow at low management condition. And, Hosta longipes and
Aceriphyllum rossii could be survive at low management conditions only if irrigation was conducted
at dry season. But, shrubs needed irrigation management for survival at vegetation blocks.

3. The results of this study, it can be concluded that greenery of walls and retaining walls might
be effective for the creation of green space, improvement of urban landscapes, and the creation of

diverse biotopes in urban areas with vegetation blocks.

Key Words : Vegetation blocks, Facade greenery, Green Stone.
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Figure 6. Green-stone I type.
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Table 1. Dimensions of the Green Stones.
I type C type
Size (mm) 509 x 360 509 x 428
Height (mm) 210 210
Weight (kg) 34 44
Weight 53 69

(Contain Soil)(kg)

Red and Yellow Red and Yellow

Color (Basic)

EA/ m? 13

(Basic)

13
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Figure 6. Green-stone C type.



i

Figure 3. Experimental plots of greenery wall(May,
2001).
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Table 2. Composition rate of bed soil in greenery

blocks.
Soil Perlite - large Organic
grain compounds
Composition 5 3 )

rate(vfv)
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Table 3. Characteristics of the plants used for the experiment.

Blooming season

Flora Family Scientific name Korean name (month) Flower color
o] A} Aceriphyllum rossii =0F 4,5 white
LSl Dianthus sinensis ZE o] 6,7, 8 pink
Herb i s} a} Hosta longipes H]H] = 7, 8 purple
suza Sedum middendorfianum 771 % 6,7, 8 yellow
Sedum AN F
EE7 Thymus quinquecostatus ) 2] g 6, 7 purple
3= 1} Plioblastus pygmaed ARA}
T e S fiponica G 6.7 yellow
FEUYF Hedera helix o}o]H] 5
Helle #HES AAstAT 1789 AATl 1
8 AARgor At B F e B
Be F7) Aokl 27U0L 290 WA %
E AT} 229 42 0F arAun
AAAES HEAANE % 45 2ow A
A5 WA wEe AP 49} QT REF
AR B AR 53 2o e RS
Q7T BEFAATY REe AP 63 Bk
2) Ay ZA

Table 4. Average size of the plants used for the
experiment (May, 2001).

May, 2001
Flora Scientific name Average  Average number of
height (cm) stem and tiller (ea)
Aceriphyllum rossii 10.0 5.0
Dianthus sinensis 8.5 8.0
Hetb  Hosta longipes 10.0 11.0
Sedum middendorffianun 6.0 8.0
Sedum 35 12.0
Thynus quinquecostatus 15.0 8.0
Plioblastus pygmaed 230 8.0
B fanin B0 g o
Hedera helix 350 6.0 Figure 6. View of the shrubs in eé.
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Table 5. Effects of irrigation and directions on the growth of Aceriphyllum rossii (Planting date : May, 2001).

September, 27, 2001 May, 17, 2002
Treatment Orientation Height Number of Visual Height Number of Visual
(cm) total leafs rate (cm) total leafs rate
(ca) (ca)
South 4.8 33 5.0° 4.7 33 7.0°
North 6.0 3.0 6.3 103 6.7 7.7
Irrigation West 53 3.7 5.0 9.7 43 7.0
East 43 2.7 3.7 11.7 5.0 7.0
mean 5.1a 3.2a 5.0a 9.1a 4.8a 7.2a"
South 4.7 2.3 3.7 1.17 1.0 2.3
North 33 2.7 43 53 2.7 5.0
No irrigation West 53 3.6 5.0 3.0 2.0 3.0
East 2.7 1.3 2.3 2.7 1.0 1.7
mean 4.0a 2.5a 3.8a 3.0b 1.7b 3.0b
Irrigation ns ns ns fd * *x
Direct ns * * * * ns
Irrigation*Direct ns ns ns ns ns ns

“ Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.

Y Visual preference are valued between 1 to 9. 1 = die, 9 = very good.
NS, =+ Not significant or significant at P<0.05, 0.01, respectively.
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Table 6. Effects of irrigation and directions on the growth of Dianthus sinensis (Planting date : May, 2001).

September, 27, 2001 May, 17, 2002
Treatment  Orientation Height Numbe.r of Visual Height Numbe.r of Visual
(cm) total tiller rate (cm) total tiller rate
(ea) (ea)
South 8.3 10.7 8.3 4.7 6.0 5.0
North 5.6 6.3 57 1.7 1.0 1.7
Irrigation West 8.5 8.7 7.7 3.0 1.7 3.0
East 9.0 9.7 6.3 8.3 7.7 6.3
mean 7.9a 8.8a 7.0a 4.4a 4.1a 4.0a"
South 8.5 6.3 6.3 1.7 1.0 1.7
North 8.7 8.0 6.3 1.7 1.0 1.7
No irrigation West 8.5 7.3 5.7 13 1.0 1.7
East 52 4.0 4.3 0.0 0.0 1.0
mean 7.7a 6.4b 5.7b 1.2b 0.8b 1.5b
Irrigation ns * ns % o o
Direct ns ns ns ns ns *
Irrigation*Direct ns ns ns ns ns *

” Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.

Y Visual preference are valued between 1 to 9. 1 = die, 9 = very good.

NS wx « Not significant or significant at P<0.05, 0.01, respectively.
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Table 7. Effects of irrigation and directions on the growth of Hosta longipes (Planting date : May, 2001).

September, 27, 2001 May, 17, 2002
Treatment Orientation Height Number of Visual Height Number of Visual
(cm) total leafs rate (cm) total leafs rate
(ea) (ea)
South 11.8 14.3 8.3 8.7 15.3 8.3
North 12.0 12.0 8.3 43 6.0 3.7
Irrigation West 10.5 12.7 7.6 8.3 11.7 7.0
East 9.0 12.0 5.6 8.0 9.3 5.7
mean 10.8a 12.8a 7.5a 7.3a 10.6a 6.2a"
South 10.3 8.0 4.3 3.8 7.3 43
North 11.5 15.0 7.0 33 4.7 3.0
No irrigation West 6.0 33 3.0 1.0 1.0 1.7
East 33 3.0 2.3 1.7 2.7 23
mean 7.8b 7.3b 4.2b 2.5b 3.9 2.8b
Trrigation - ok ok ok - -
Direct " * * ns . .
Irrigation*Direct ns * ns * * *

” Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.

Y Visual preference are valued between 1 to 9. 1
NS

3) wln

3

=z,

= die, 9 =
, *, » Not significant or significant at 2<0.05, 0.01, respectively.

very good.

_);1_5
o
Iz
o
.

i 2
jincA
)
rr

3.
AN
o
N
N

o
fr
)
a
(i
X2

2
o,
Ho
flo
N
N
ofr
o
=
oft
o &
4
Mo
Ho o
o o
o N %
rr

o
lo
ry
4
rJ
Ay
2
it
9
2
O
2
AL
LNV

Y
o
&
8
i
_M{O

Ar7} Aoldol tha] Ho
(019 x, 1996). of717]Azx] A3
I gow AFAE %—oﬂ/q 713

tr:] SR Zﬂ/] 27]9} 631;]]7]_ 2B 2o A 3ra}
o WA E gk O T Aol 4



AYBZULE

Aol A g BE A7 65

Table 8. Effects of irrigation and directions on the growth of Sedum middendorffianum(Planting date May, 2001).

September, 27, 2001 May, 17, 2002
Treatment Orientation Height Number of Visual Height Number of Visual
(cm) total stems rate (cm) total stems rate
(ea) (ea)
South 15.3 8.3 7.7 4.5 9.3 7.7
North 16.3 8.3 7.7 53 83 6.3
Irrigation West 15.7 7.3 6.3 11.7 14.0 8.3
East 15.7 8.3 7.7 10.8 13.0 7.7
mean 15.8a 8.1a 7.3a 8.1a 11.2a 7.52"
South 12.7 5.7 6.7 32 5.7 50
North 10.7 7.7 5.7 53 7.7 5.7
No irrigation West 12.3 4.7 5.7 7.0 5.0 5.0
East 12.3 4.7 4.3 6.0 6.7 50
mean 12.0b 5.7 5.6a 5.4b 6.3b 5.2b
Irrigation * - * * * -
Direct ns * ns * ns ns
Irrigation*Direct ns ns ns ns ns ns

” Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.

Y Visual preference are valued between 1 to 9. 1
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Table 9. Effects of irrigation and directions on the growth of Sedum (Planting date : May, 2001).

September, 27, 2001 May, 17, 2002
Treatment Orientation Height Numbe’r of Visual Height Numbe.r of Visual
(cm) total tiller rate (cm) total tiller rate
(ea) (ea)
South 4.3 13.3 7.0 43 133 7.0°
North 2.7 6.0 4.3 1.8 4.3 3.0
Irrigation West 3.8 11.7 5.0 2.8 9.7 5.0
East 4.0 13.3 7.7 3.8 14.3 83
mean 3.7a 11.5a 6.5a 3.2a 10.4a 5.82"
South 32 13.7 8.3 2.8 11.7 57
North 29 11.3 6.3 1.7 4.7 23
No irrigation West 2.8 10.3 5.0 1.5 6.7 3.0
East 2.8 10.7 6.3 24 11.3 5.0
mean 2.9a 11.1a 6.0a 2.1b 8.6a 4.0b
Irrigation ns ns ns * ns o
Direct ns * * * *k *k
Irrigation*Direct ns * ns ns ns ns

” Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.

Y Visual preference are valued between 1 to 9. 1
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Table 10. Effects of irrigation and directions on the growth of Thymus quinquecostatus (Planting date : May, 2001).

September, 27, 2001 May, 17, 2002
Treatment Orientation Height No. of Visual Height No. of total Visual
(cm) total stems rate (cm) stems rate
(ca) (ca)
South 10.3 5.0 5.0 7.3 3.7 5.0
North 10.0 4.0 3.7 2.3 2.3 23
Irrigation West 14.7 10.7 7.0 2.3 2.3 2.3
East 12.7 8.3 5.7 11.7 7.0 5.7
mean 11.9a 7.0a 5.3a 5.9a 3.8a 3.8a
South 8.3 33 3.7 0.0 0.0 1.0
North 4.0 33 23 0.0 0.0 1.0
No irrigation West 11.0 33 3.0 1.7 1.0 1.7
East 10.0 9.2 3.0 0.0 0.0 1.0
mean 8.3a 3.7a 3.0a 0.4b 0.3b 1.2
Irrigation ns ns ns * * *
Direct ns ns ns ns ns ns
Irrigation*Direct ns ns ns ns ns ns

“ Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.
Y Visual preference are valued between 1 to 9. 1 = die, 9 = very good
NS, ==+ Not significant or significant at P<0.05, 0.01, respectively.
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Table 11. Effects of irrigation and directions on the growth of Hedera helix (Planting date : May, 2001).

September, 27, 2001 May, 17, 2002
Treatment Orientation Height Number of Visual Height Number of Visual
(cm) total stems rate (cm) total stems rate
(ea) (ea)
South 42.0 7.7 8.3 27.7 4.3 3.0°
North 47.7 7.7 9.0 26.0 4.7 4.3
Irrigation West 41.0 7.7 9.0 21.7 4.3 5.0
East 36.7 7.3 7.6 10.0 2.0 2.3
mean 41.8a 7.6a 8.5a 21.3a 3.8a 3.7a”
South 32.3 7.3 7.0 0.0 0.0 1.0
North 34.0 7.0 8.3 0.0 0.0 1.0
No irrigation West 30.7 6.3 57 10.0 1.7 2.3
East 26.0 5.0 4.3 0.0 0.0 1.0
mean 30.8b 6.4b 6.3b 2.5b 0.4b 1.3b
Irﬁgation Hok Kk *ok Kok Hk Kk
Direct * * *x ns ns ns
Irrigation*Direct ns ns * ns ns ns

“ Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.
Y Visual preference are valued between 1 to 9. 1 = die, 9 = very good.
NS wx « Not significant or significant at 2<0.05, 0.01, respectively.
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Table 12. Effects of irrigation and directions on the growth of Plioblastus pygmaed (Planting date : May, 2001).

September, 27, 2001 May, 17, 2002
Treatment Orientation Height Number of Visual Height Number of Visual
(cm) total stems rate (cm) total stems rate
(ca) (ea)
South 19.0 12.3 8.3 14.3 9.0 5.7
North 20.0 12.3 7.7 5.0 2.7 3.0
Irrigation West 17.3 11.7 7.7 9.0 6.0 1.7
East 19.3 11.7 8.3 11.0 4.7 3.0
mean 18.9a 12.0a 8.0a 9.8a 5.6a 3.3a"
South 23.8 12.3 5.0 0.0 0.0 1.0
North 16.0 12.3 6.3 0.0 0.0 1.0
No irrigation West 20.0 12.7 5.0 0.0 0.0 1.0
East 16.3 11.7 5.0 0.0 0.0 1.0
mean 19.0a 12.3a 5.3b 0.0a 0.0b 1.0b
Irrigation ns ns * % o wx
Direct * ns ns ns ns *
Irrigation*Direct * ns ns ns ns ns

” Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.

¥ Visual preference are valued between 1 to 9. 1 = die, 9 = very good.
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Table 13. Effects of irrigation and directions on the growth of Euonymus japonica. for aureo-marginata (Planting

date : May, 2001)

September, 27, 2001 May, 17, 2002
Treatment Orientation Height Number of Visual Height Number of Visual
(cm) total stems rate (cm) total stems rate
(ea) (ea)
South 32.0 10.6 43 20.0 4.6 3.6'
North 32.6 9.3 6.3 18.7 3.0 2.3
Irrigation West 29.0 8.7 6.3 18.3 4.0 3.6
East 28.3 9.3 5.7 16.7 4.3 43
mean 30.5a 9.5a 7.7a 18.3a 4.0a 3.5a"
South 21.7 6.3 8.3 0.0 0.0 1.0
North 29.0 8.7 7.7 0.0 0.0 1.0
No irrigation West 34.3 73 7.0 0.0 0.0 1.0
East 31.7 7.7 7.7 8.3 1.3 1.7
mean 29.2a 7.5a 5.7b 2.1b 0.3b 1.2b
Irrigation ns ns * % L o
Direct ns ns ns ns ns ns
Irrigation*Direct ns ns ns ns ns ns

“ Mean values with the same letter within columns are not significantly different at p=0.05 level by DMRT test.
Y Visual preference are valued between 1 to 9. 1 = die, 9 = very good.
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