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6 10 43 103 118
39 80 95
4 23 23
16 12 8
7 5 5
39 [6]
15 94 19
9
6 87 3 51
4 41 1
31 1 25 5
24 3 17 2
11 1 8 8
26
71 45
35
31
5 6
6
2.2
1 1
1
Tablel Number of investigation sitesin different
environment and plant species recorded
5 21
17 73
4 11
2.2.1
3 5
(Pteris vittata)
Rorippa indica Alternanthera
philoxeroides Oxalis corniculata

Phyllanthus urinaria
Broussonetia papyrifera Ficus
Ficus hispida Hydrocotyle
Plantago major
Eupatorium
Parthenocissus tricuspidata
(Ipomoea coirica ) Mentha haplo-

Euphorbia hirta

virens

sibthorpioides
Erigeron canadensis

catarium

calyx Scutellariaindica Lantana
camara Commelina communis
Callisia repens Eleusineindica
15 19 21
30.61% 17.59%

21

16.41%

1-3

2.2.2

17
4
38 65 73
7755% 60.19% 57.03%
Lygodium
Pteris ensiformis
Pteris semipinnata.
Cyclosorus parasiticus 3 3 5
Peperomia pellucida
Capsella bursa-pastoris Kalanchoe
pinnata Kalanchoe blossfeldiana ‘ Tom’
Sellaria media Talinum pani-
culatum Portulaca oleracea
Polygonum plebeium Phytolacca acinosa
Amaranthus spinosus

Alternanthera sessilis Boussingauitia

scandens.

gracilis var. pseudo-baselloides Basdlla ru-
bra Oxalis corymbosa

Ludwigia hyssopifolia Zehneria
marginata Melaleuca leucadendron

Acalypha australis
Desmodium microphllum
Ficus microcarpa
Pilea microphylla
Pouzolzia zeylanica Melia
azedarach Hydrocotyle sibthorpioides
Centella asiatica Buddlgja asi-
Paederia scandens

Cedltis
sinensis

atica



7

Hedyotis corymbosa Catharanthus
roseus Eclipta prostrata
Emilia sonchifolia Youngia ja-

ponica Sonchus arvensis

Synedrella nodiflora Bidens
pilosa Hemistepta lyrata

Epaltes audtralis Crossostephium
chinensis Solanum ameri-
canum Merremia hederacea

Scoparia dulcis Mazus pumilus

Dicliptera chinensis Hygrophila
salicifolia Alocasia macrorrhiza
Typhonium blume
Murdannia bracteata

fluminensis Kyllinga brevifolia

Arundinella nepalensis Digitariaciliaris
Echinochloa crusgalli
Paspal um conjugatum 35 62 68

Tradescantia

20
2.2.3
4 4
4 95 111
89.80% 87.96% 86.42%
Pteris multifida Adiantum
caudatum Adiantum capillus-veneris

Cheilosoria chusana
Nephrolepis auriculata 6 6 9
Clematis chinensis
Viola inconspicus
Kalanchoe tubiflora Kalanchoe sp.
Kalanchoe laciniata
Portulaca oleracea
Portulaca grandiflora
Antigonon  leptopus
chinense

Sedum sp.

Polygonum
Rivina humilis

Duabanga grandiflora
Bridelia

tomentosa
Ficus benjamina Cecropia
peltata Ficus pumila
Boehmeria nivea Pouzolzia zey-
lanica Sageretia thea Ampelopsis
sinica
Lonicera japonica
Mussaenda pubescens
Serissa foetida
Ageratum conyzoides
Gynura crepidi-
oides Aster ageratoides

Elephantopus scaber

Conyza bonariensis Crossostephium

chinensis Solanum ameri-
canum Solanum erianthum

Pharbitis nil

Pyrostegia venusta Hygrophila
salicifolia

Scutellaria indica Perilla frutescens
Zebrina pendula
Alocasia macrorrhiza
Syngonium podophyllum Colocasia
antiquorum Cyperus iria
Kyllinga brevifolia
Oplismenus undulatifolius
Chrysopogon aciculatus Neyraudia arun-
dinacea Imperata cylindrica
Pogonatherum crinitum
Cynodon dactylon 38 89 102
111
80%

32

30
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2.3
2.3.1
4 p
<0.05
2 2
2 +
Table2 Comparisons of the morphological characteristics of the plants growing on the roof of building to that growing on the ground (Mean==SD)
Broussonetia papyrifera Erigeron canadensis Euphorbia hirta Pterisvittata
/em 39.634+20.78  64.14+35.10 10.90%5.69 16.92+8.10 6.48+145 13.67+7.29 454+209 5.26+0.92
/cm 0.28+0.21 0.58+0.21 0.22+0.03 0.46+0.17 0.09+0.01 0.24+0.18
/ecm 26.20%6.80 62.78+36.07 18.12+12.53 22.42+12.59 7.00+1.65 30.83+24.09
/cm 0.43+0.17 0.69+0.31 0.44+0.27 0.494+0.21 0.14+0.03 0.32+0.14
/cm 5534142 10.91+4.59 6.974+3.22 10.56=+4.69 1254022 3.40=%0.29 28.28+4.10 28.44+15.90
/cm 4.40+1.15 8.60+3.28 2.00+1.45 2.11+1.01 059+0.10 1.17+0.16 4.78+0.86  14.52+5.94
g9 1.714+0.93 11.67+18.10 0.89+0.86 1.68+0.91 0.06+0.02 1.01+1.10 0.81+0.24  1.07%1.37
g9 143+1.68 6.38+-4.68 0.29+0.44 0.4740.29 0.02+0.01 0.12+0.12 0.44+0.32  0.45=%0.55
3.14+2.60 18.05+18.76 1.18+1.27 2.15+1.16 0.08+0.02 1.12+1.23 125056 1514152
0.65+0.51 0.52+0.13 0.28+0.17 0.27+0.11 0.25+0.17 0.12+0.01 0.55+0.27 0.41=+0.15
1.514+0.45 1.08+0.39 0.66+0.21 0.69=+0.30 0.93+0.20 0.46+0.25
(2 3]
p<0.05
2.3.2
4
1 8000
2 40 62 71
3 81.63%
57.41% 55.47%
4
3
3.1

3.2
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(7
3.3
(23]
[2 3
Camelia japonica Eugenia
uniflora Hibiscus syriacus Murraya
paniculata Ixora chinensis
Carmona microphylla Duranta erecta
Rhapis excelsa
Caryota mitis
Bougainvillea glabra Campsis

Allemanda cathartica
Thunbergia grandiflora
Wedelia chinensis
Ophiopogon japonicus

grandiflora

Tradescantia spathacea

49 108 128

Kalanchoe verticillata

Melastoma dodecandrum Ficus
microcarpus 'Golden Leaf'
1 10~30 cm

10 -3

15~30 cm
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Diversdity of plant species naturally growing on the building roofs
with different environmental conditions in Guangzhou city

JAN Shu-guang, XIE Zhen-hua, WEI Qiang, ZHANG Qian-mei, LI1U Shi-zhong, AO Hui-xiu, REN Hai
South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China

Abstract: An extensive investigation on the plant species naturally growing on the building roofs of Guangzhou city was conducted
in 2003. We found 128 vascular plant species in total, which belong to 49 families and 108 genera. The habitat condition of these
plants was distinguished into three types based on the degree of pollution. The results showed that more species occurred in less pol-
luted roof environment. One hundred and eleven species were found in the slightly-polluted roofs, 73 in the moderately-polluted
roofs, and 21 in the severely-polluted roofs. Our results also showed that the number of specieslived in building roofs increased with
the species richness of the nearby environment. Compared with the plants living on the ground, roof plants had shorter stems, smaller
leaves, more and longer roots, and higher root-shoot ratios. It indicated that roof plants have developed a suite of morphological
characteristics in order to adapt to the harsh environment. Based on the adaptive ability of these roof plants, 12 plant species were

recommended as the prior choices for roof gardening in Guangzhou city.

Key words: roof gardening; naturally growing plant species; environment; investigation; Guangzhou



