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Selection of plant species and substrates for green roof planting
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ABSTRACT: The objective of this study was to select the suitable plant species and substrates for green roof
planting. Selected plant species, Cuphea hyssopifolia, Tradescantia spathacea, Chlorophytum bichetti,
Alternanthera bettzickiana, Sansevieria trifasciata, Duranta erecta, Aloe vera, and Sedum sp., were grown in a
container (21x39 cm) using soil as a growing substrate at 10 centimeters depth in full sun and watered once a day for
three months. The results showed that Duranta erecta had the highest relative growth rate, followed by Chlorophytum
btchetti, Cuphea hyssopifolia, Aloe vera, and Sedum sp., respectively. Then, they were grown in difference
substrates: coir dust, coconut husk chips, rice ash charcoals, and a mixture of coir dust, coconut husk chips, and rice
ash charcoals (1:1:1) at 10 cm depth and watered twice a week for five months on the rooftop. The results showed
that, over time, Cuphea hyssopifolia, Aloe vera, and Sedum sp. grown in any substrates had an increase of the
average growth index and plant cover (cm?), with the highest values found in those grown in coconut husk chips.
In contrast, in any of the substrates, Chlorophytum btchetti and Duranta erecta had a reduction of the average
growth index. In conclusion, Cuphea hyssopifolia, Aloe vera, and Sedum sp. were suitable for green roof planting
using coconut husk chips as a substrate.

Keywords: green roof, plant species, substrates
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Figure 1 The relative growth rate of 8 plant species growing in soil at 3 weeks after planting. Different letters

indicated significant difference at p<0.05.
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Table 1 Some chemical and physical properties of substrates.

substrates
Properties

coir dust coconut husk chips rice ash charcoals mixture

pH (1:10) 5.80 5.83 5.43 7.42

EC (dSm™) 1.14 0.21 1.19 0.48

Bulk density (g/cm®) 0.49 0.31 1.82 0.81
air-filled porosity (%) 52.46 70.10 43.07 47.37
water-filled porosity (%) 42.75 26.96 44.99 46.92
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Table 2 Growth index of 8 plant species at 1, 6, 11, 16 and 21 weeks after planting on the top of building.

Growth index
Week Cuphea Chlorophytum
Duranta erecta Aloe vera Sedum sp.
hyssopifolia bichetti

1 13.73 20.66 a 19.47 a 13.24 b 11.51

6 15.99 - 18.11a 14.88 b 11.90

11 18.58 - 747 b 18.09 a 11.39

16 18.10 - 5.85b 19.38 a 9.96

21 18.77 - 4.23Db 20.53 a 10.53
F-test ns - * * ns

ns and * indicate non-significant and significant at P<0.05, respectively. Means in the same column with the different letters are

significantly different at P<0.05.



466

anAndaiinis sy ivineansesitaia 5
#8n inlimanuan e naalsindu dnumeassd
WATTHAN ‘1‘71|mmﬂ%MW%ﬂﬂq?miﬁmmiﬂzjszuu
N3UQNUUUAIAT WazAINNIIANENATENI9IATTY
Lﬁ‘uTmLmzmma@umquﬁuﬁmmﬁm%@ 3 ailn lu
wriazdanignamumndlani saemszazioan 5 hen
(Figure 2) wudn stinsiaacyiiuTnaasvanlfvdu
WaTI1UNNATLd ﬁﬁ’]@;qﬁzﬁm‘lu%@ﬂ@uﬂﬁﬂu
Wi 14U A 22.30 LAz 18.42 ANNAAL Ao
1 fegefigeluianfidudunay fa 13.21 ustlal

25 4

0 b R
ab ab |

15
ab

10 - c °

c
0 ‘ T

Cuphea hyssopifolia

Growth index

Aloe vera Sedum sp.

Plant cover (cm”)

WAKNERT 42 arTUNLAL 3 : (2557).

NUAILANFTUN9a AR WTanTITunzwE
U Aa 12.12 (P<0.05) WWAENATLUNNIANEINIT
mm_|ﬂ@mﬁuﬁmnmﬁmmmmmu fwudn e
wanleindu wazdumnaasud ﬁmamanguﬁuﬁ'
geignluianugniidunzniindu #2 480.43 waz
288.46 ANINIUALNAT FINAIAL AouFANTA4
ﬁ@mlui@@ﬁmmﬁ%m@u A 144.74 P19
IURLNAST Lm'iu'wumml,mmthﬁm”mﬁl,ﬂu
Nznidu Ae 132.84 MINTWRLNAT (P<0.05)

600 - coir dust

500 - a coconut husk chips

rice ash charcoals

400 -~ .
mixture

200 -+

100 - b

0 T T

Cuphea hyssopifolia Aloe vera Sedum sp.

Figure 2 Growth index and plant cover (cm2) of 3 plant species growing in difference substrates at 5 months

after planting. Different letters indicated significant difference at p<0.05.
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