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Response of Some Plants for Municipal
Greening to Air Pollutants
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Abstract: Nineteen taxa of potted seedlings were put on roofdecks at ca 5 m above ground in
air-polluted sites (industrial site, IS; and transportation site, TS) and less-polluted site (control site
at Luhu Park, CS) at Guangzhou city to compare the response of the plants to air pollutants. The
integrated index of air pollution at the three sites in 2000 were in the order of IS > TS > CS. The
content of chlorophyll and Fv/Fm in leaves of all species after growing for one and half year at
two air-polluted sites (IS and TS) decreased, whereas the cell membrane leakage rate increased as
compared with the control site. Some plants such as Ficus elastica, F. microcarpa, F. microcarpa
cv. Golden leaves, Ormosia pinnata, Nerium indicum, Magnolia delavayi, Fagraea ceilanica,
Swietenia mahagoni and Mimusops elengi exhibited more resistance to air pollutants than others
such as Acmena accuminatissima, Lysidice rhodostegia, Bombax malabaricum and Hibiscus
rosa-sinensis.
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Table 1 Chlorophyll contents (ug ¢cm™) in leaves of plants grown at three experimental sites
" T S8 45 N
S ﬂlj.t Industrial site Transportation site Park control site
pecies aIs) (TS) (CS)
ENREJCRY Ficus elastica 37.29+ 2.16 (81.22%) 39.92: 0.72 (86.69%) 45.91= 4.07 (100%)

¥&# F. microcarpa

s F. microcarpa cv. Golden Leaves
B ik Acmena accuminatissima
HF G4 & Ormosia pinnata

1% 4¢ Lysidice rhodostegia
K1k Elaeocarpus apiculatus
AT Kigelia africana

KA HE Elaeocarpus hainanensis
KA Bombax malabaricum
i1t R Crateva trifoliata
JeA Wk Nerium indicum

KyH . Schefflera arboricola
JeHE Hibiscus rosa-sinensis

21 R A Tristania conferia
117K 2% Magnolia delavayi

JKH] Fagraea ceilanica
WkAE o AR Swietenia mahagoni
LB Mimusops elengi

41.16x 2.0 (94.49%)
43.98+ 0.56 (89.94%)
29.55+ 3.14 (68.56%)
25.42:+ 3.58 (84.79%)
25.13+ 2.72 (68.89%)
23.75+ 0.66 (80.07%)
25.45+ 1.51 (55.83%)
5211+ 3.49 (72.84%)
23.98+ 0.09 (63.95%)
37.69+ 1.8 (78.47%)
3545+ 1.5 (76.84%)
21.865+ 2.53 (72.68%)
20.26x 2.83 (47.58%)
26.51 1.99 (80.16%)
33.18+ 1.32 (87.89%)
25.84x 0.31 (86.3%)
37.81+ 2.67 (95.60%)
71.55+ 1.9 (93.47%)

43.18 +2.36 (99.12%)
35.92+ 1.17 (73.45%)
29.16+ 0.08 (67.66%)
29.22+ 3.28 (97.46%)
22.977+ 2.9 (62.97%)
22.02: 2.34 (74.24%)
26.84+ 0.25 (58.88%)
48.13+ 5.24 (67.28%)
21.69+ 0.25 (57.84%)
37.53+0.23 (78.13%)
40.96+ 3.87 (88.79%)
24.02+ 0.39 (63.06%)
21.83+ 0.6 (51.27%)

28.29+ 2.17 (85.54%)
34.26+ 0.39 (90.75%)
2276+ 0.72 (76.02%)
30.68+ 0.8 (77.57%)

66.58+ 3.1 (86.97%)

43.56+ 4.09 (100%)
48.9+ 1.75 (100%)
43.10+ 1.63 (100%)
29.98+ 2.9 (100%)
36.48+ 1.3 (100%)
29.66+ 2.54 (100%)
45.58+3.52 (100%)
71.54+ 3.69 (100%)
37.5+ 2.5 (100%)
48.03+ 1.35 (100%)
46.32+ 5.0 (100%)
38.09+ 5.43 (100%)
42.58+ 1.56 (100%)
33.07 + 2.13 (100%)
37.75+ 1.27 (100%)
29.94+ 0.31 (100%)
39.55+ 2.68 (100%)
76.55+ 1.9 (100%)

55 R U AT CS [ 1 4) Lk Numbers in parentheses are the percentages of CS. | [i] For same as Tab. 2—4

2 3

Hg cm?

Table 2 Carotenoid contents (kg cm?) in leaves of plants grown at three experimental sites

i

Species

Tk g
Industrial site
Is)

ACIE R
Transportation site
(TS)

YNV RIESY
Park control site
(CS)

E[1 3 ek Ficus elastica

¥ARY F. microcarpa

Wik F. microcarpa cv. Golden Leaves
Y4 ik Acmena accuminatissima
P 4154 Ormosia pinnata

{YAE Lysidice rhodostegia
Kk 9% Elaeocarpus apiculatus
AT Kigelia africana

JIKF¥S Elaeocarpus hainanensis
KA Bombax malabaricum
Fli- £ AR Crateva trifoliata
SRk Nertum indicum

RE L JE Schefflera arboricola
M Hibiscus rosa-sinensis
21K Tristania conferta

11K *% Magnolia delavayi

JKF] Fagraea ceilanica

PkAE LA Swietenia mahagoni
LR Mimusops elengi

8.89= 0.01 (79.16%)
13.18+ 0.38 (94.21%)
11.62+ 0.95 (92.52%)
7.09+ 0.3 (61.65%)
6.37+ 0.03 (91.13%)
6.09+ 0.71 (70.65%)
5.61+ 0.3 (72.2%)
9.10+ 0.06 (71.21%)
10.17+ 0.64 (74.07%)
6.487+ 0.15 (61.14%)
9.78+ 1.2 (62.45%)
8.95= 0.19 (73.66%)
5.86+ 0.09 (75.13%)
5.48+ 0.71 (45.59%)
5.94+ 0.19 (85.22%)
6.74+ 0.05 (74.56%)
4.761 0.05 (86.54%)
8.05x 0.05 (74.88%)
12.89+ 0.98 (87.15%)

9.39+ 0.38 (83.62%)
13.67 0.95 (97.71%)
10.12: 0.71 (80.57%)
8.05+ 1.18 (70.0%)
531+ 0.65 (75.97%)
4.93+0.56 (57.19%)
536+ 0.35 (68.98%)
8.55+ 0.16 (66.90%)
10.42+ 0.97 (75.89%)
6.57+0.23 (61.92%)
9.86+ 0.11 (62.96%)
10.69+ 0.74 (87.98%)
5.65+ 0.05 (72.43%)
5.878= 0.17 (48.90%)
5.44+ 0.36 (78.05%)
8.39+ 0.48 (92.81%)
425+ 0.02 (77.27%)
8.72+ 0.86 (81.12%)
13.45+ 0.6 (89.85%)

11.23+1.35 (100%)
13.99+ 0.68 (100%)
12.56+ 0.23 (100%)
11.50+0.2(100%)
6.99+ 0.81 (100%)
8.62+ 0.21(100%)
7.77+ 0.75 (100%)
12.78+1.05 (100%)
13.73+1.14 (100%)
10.61+ 0.36 (100%)
15.66+1.31(100%)
12.15+1.04 (100%)
7.8+ 0.91(100%)
12.02+ 0.7 (100%)
6.97+ 0.5 (100%)
9.04+ 1.3 (100%)
5.5+ 0.09 (100%)
10.75+1.28 (100%)
14.79+ 0.78 (100%)
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Table 3 Changes in cell membrane leakage rate in leaves of plants grown at three experimental sites

LS

Species

Tk
Industrial site

as)

ACIH A
Transportation site

(TS)

YN PSR
Park control site

()

EI IR Ficus elastica
¥&R F. microcarpa

WiKE F. microcarpa cv. Golden Leaves
14 i Bk Acmena accuminatissima
G 415 Ormosia pinnata

{XAE Lysidice rhodostegia

KA 9L Elaeocarpus apiculatus

AT # Kigelia africana

KA K5 Elaeocarpus hainanensts
Ak Bombax malabaricum
fi4a AR Crateva trifoliata

AT Rk Nertum indicum

Ky B Schefflera arboricola
ZK# Hibiscus rosa-sinensis
TR Tristania conferta
11 & *% Magnolia delavayi

JKF| Fagraea ceilanica

Bk LA Swietenia mahagoni

FL Mimusops elengi

15.27+ 0.29 (118.74%)
11.1 + 1.34 (113.38%)
14.56+ 0.26 (119.05%)
18.18+ 2.10 (188.98%)
12.7+1.89 (116.5%)
26.5+3.21 (194.3%)
18.57+ 2.89 (199.68%)
2121+ 4.89 (168.74%)
16.25+1.13 (162.5%)
18.89+ 0.69 (218.38%)
17.98+ 0.15 (279.19%)
13.57+ 1.02 (138.61%)
17.78+ 1.56 (249.02%)
25.0+ 4.62 (354.11%)
18.25+ 2.36 (202.78%)
10.93+ 0.26 (122.67%)
15.1+ 0.36 (120.22%)
8.82+ 0.4 (123.88%)
9.56+ 0.87 (136.77%)

13.57+ 1.09 (105.53%)
10.14+ 0.69 (103.58%)
13.95+ 1.23 (114.06%)
16.25+1.55 (171.7%)
11.50+ 0.89 (105.5%)
20.71+ 1.17 (151.83%)
14.58+ 0.28 (156.77%)
18.97+ 1.29 (150.91%)
14.0+0.59(140%)
14.29 0.97 (165.2%)
9.89+0.16 (153.57%)
10.37 + 0.68 (105.92%)
12.2+ 0.53 (170.86%)
15.51+ 1.85 (219.69%)
14.28+ 2.11(158.67%)
11.86+ 0.67 (133.11%)
14.2+ 0.8 (113.08%)
7.93+0.51 (111.38%)
8.71= 0.41 (124.61%)

12.86+ 1.16 (100%)
9.79+ 0.77 (100%)
12.23+ 0.19 (100%)
9.62+ 0.83 (100%)
10.9+ 0.22 (100%)
13.64+ 1.15 (100%)
9.3+ 0.79 (100%)
12.57+ 0.88 (100%)
10+ 0.49 (100%)
8.65+ 0.82 (100%)
6.44+ 0.83 (100%)
9.79+0.67(100%)
7.1420.64 (100%)
7.0620.35 (100%)
9.0+ 0.19(100%)
8.9120.42 (100%)
12.56 + 1.2 (100%)
7.12+0.39 (100%)
6.99+ 0.65 (100%)

24 Fv/Fm

M4 2R 9O H F/Fm AR T -2t R 48 TR IR0 REFE e, I aE Kb i
PRI SR )R] X0 355 o B ) B AR PR S M — o AR 4 AT LA [ 2l ka4 i) PSIL IV Jsi gk
SERURN TNV SANTA R B M AN R M M A A L AT Fv/Fm 78 Tk i AT
T RUBEABAT 2 K ARAK, BN LI  BORS I R 21 G AP o AT Bk R S L LR L L
F 25 B DA A S SR SR AL R IR Fv/Fm ZE TP AN TG G mi BRI » 101 Bk S R
AR Fv/Fm RPN G i B B IR R, kB KA Bl 8 AR SS Fv/Fm i) B
FEA T LT P9 20 2 18] o 2 D 6o B s A T s R0 Y s T A S A R A A f) Bv/Fm SP34 48 43531
7 0.772, 0.714 1 0.703, A2 f{ A1 TV mU 8 20 e of JE T B 3.75% A1 9.0%, HUR R IR T 5
ARG R s R G TS AR BT o
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4 3 Fv/Fm

Table 4 Changes of Fv/Fm in leaves of plants grown at three experimental sites

HES

Species

Tl
Industrial site
(IS)

AT A
Transportation site
(TS)

NTEPRaY
Park control site
(CS)

E[ S ISR Ficus elastica
¥ARE F. microcarpa

H{Fs F. microcarpa cv. Golden leaves
iRk Acmena accuminatissima
WG 4.5 Ormosia pinnata

{4k Lysidice rhodostegia

KA 98 Elaeocarpus apiculatus

Tk Kigelia africana

KA H5 Elacocarpus hainanensis
AKAg Bombax malabaricum
iR Crateva trifoliata

e Bk Nerium indicum

Ky B Schefflera arboricola
JeHE Hibiscus rosa-sinensis
21 AR Tristania conferta
11 K 2% Magnolia delavayi

JKA] Fagraea ceilanica

kAL A Swietenia mahagoni

LW Mimusops elengt

0.748+ 0.065 (92.35%)
0.734x 0.025 (97.74%)
0.744 0.07 (95.5%)
0.587+ 0.044 (80.96% )
0.745+ 0.024 (94.78%)
0.679+ 0.082 (89.11%)
0.733+ 0.029 (91.74%)
0.611+0.094 (83.13%)
0.701+ 0.036 (88.85%)
0.66+ 0.027 (86.84%)
0.68+ 0.05 (90.06%)
0.715+0.02 (94.3%)
0.65+ 0.029 (91.04%)
0.61+ 0.024 (78.9%)
0.719+ 0.035 (90.89%)
0.724+ 0.03 (98.5%)
0.812 0.02 (97.72%)
0.766+ 0.02 (94.8%)
0.741% 0.02 (94.39%)

0.80% 0.025 (98.76%)
0.747+ 0.068 (99.46% )
0.725+ 0.06 (93.07%)
0.673% 0.040 (88.6%)
0.756x 0.037 (96.18%)
0.625+ 0.08 (82.02%)
0.76+ 0.042 (95.12%)
0.687 0.08 (93.47%)
0.714x 0.027 (90.49%)
0.631% 0.025 (83.03%)
0.643+ 0.04 (85.17%)
0.725+ 0.08 (95.6%)
0.644+ 0.036 (90.19%)
0.689+ 0.026 (89.13%)
0.752+ 0.027 (95.0%)
0.681+ 0.017(92.65%)
0.815+ 0.01 (98.07%)
0.747+ 0.008(92.45%)
0.76+0.019(96.82%)

0.81+ 0.026 (100%)
0.751% 0.042 (100%)
0.779: 0.058 (100%)
0.725+ 0.037 (100%)
0.78+ 0.040 (100%)
0.762+ 0.036 (100%)
0.799: 0.019 (100%)
0.735+ 0.033 (100%)
0.789: 0.019 (100%)
0.76+ 0.013 (100%)
0.755+ 0.014 (100%)
0.758+ 0.038 (100%)
0.714+ 0.033 (100%)
0.773+ 0.019 (100%)
0.808 0.026 (100%)
0.735+ 0.011(100%)
0.831 0.01(100%)
0.808 0.06 (100%)
0785 0.04 (100%)

3 it
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