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Effects of Air Pollution on the Growth of 35 Garden Plants
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Abstracts: Air monitoring data showed that acidic sulfate and toxic fluoride were the major source of pollutants
from ceramic industry in Foshan city, Guangdong Province. Thirty-five garden plant species were grown in pots at
two polluted sites near ceramic factories and a relatively clean site as control to measure the growth of plant
height, basal diameter, crown cover, and the complex growth rate as indexes of pollution tolerance of the species.
One to two-year-old seedlings incubated in pots for about 5 months of exposure to air pollutants were examined.
The results indicate that all the species tested cau be grouped into threc types; | . tolerant species (Ilex rotunda,
Ficus religiosa, Ficus annulata, Lysidice rhodostegia, Ficus microcapa, Camellia semiserrata, Heteropanax
Jragrans, Artocarpus hypargyreus); Il. middling tolerant species (Artocarpus styracifolius, Cassia fistula,
Actinodaphne gpilosa, Artocarpus nitidus ssp. lingnanensis, Camellic japonica, Kigelia africana, Spathodea
campanulata, Mesua ferrea, Machilus salicina, Dolichandrone caudafelina, Fagraea ceilanica, Myrsine seguinii,
Ormosia pinnata, Koelrcuteria bipinnata, Manglietia glauca, Gordonia axillaries, Pterocarpus indicus);and III.
sensitive species (Machilus chinensis, Manglieiin hainanensis, Erythrophloeum fordii, Elaeocarpus japonicus,
Jacaranda mimosifolia, Tsoongiodendron odorum, Heritiera parvifolia, Aquilaria sinensis, Michelia chapensis,
Saraca chinensis).
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Table 1 The concentration of air pollutants at different experimental
sites (average from Jun. to Oct., 2002 )

R A BRAR R TR LRk
Test sites (mg SO, 100cm?d’) (v gF100cm?d’)
Sulfation rate Fluoride content
LRI Y 0.142+0.101 2.532+0.817
South China Botanic
Garden (BG)
F B Wuxin (WX) 2.160+0.523 44.131+16.463

%44 Dongcun (DC) 9.978+1.205 54.368+11.303
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Table 2 Increment of plant height(cm) from the beginning of June to 25 October

B Rt B A BG site HE WX site % # DCsite
e KR
Species Increment WMKE WKHE HMKE WK HE
(Control) Increment % Increment %
¥ 4R Heteropanax fragrans 21.80+3.56 35.20+14.86 161.47 15.80+4.09 72.48
BEf#R Cassia fistula 13.40+8.41 16.40+14.98 122.39 12.60+16.73 94.03
& $i Fagraea ceilanica 17.80+8.41 19.40+13.61 108.99 3.60+4.34 20.22
P 2548 Koelreuteria bipinnata 34.4018.79 36.40x5.98 105.81 16.60+5.22 48.26
KiiAK Spathodea campanulata 60.40:18.31 58.00:4.18 96.03 33.40+4.04 55.30
% $3 K Mesua ferrea 9.8019.26 8.00+6.67 81.63 4.80+5.02 48.98
BR# Ficps annulata 74.80+18.21 58.40+22.91 78.07 57.80+14.60 77.27
T4 K Artocarpus nitidus ssp. lingnanensis 81.20+17.34 62.0012.00 76.35 34.80+13.70 42.86
2 &3 llex rotunda 52.00+9.41 39.40+15.18 75.77 30.80+12.83 59.23
¥ & Erythrophloeum fordii 10.60+8.47 7.80+7.05 73.58 0.2010.45 1.89
-4 Machilus salicina 39.60+4.28 28.4018.59 71.72 17.00+8.97 42.93
$ R A Dolichandrone cauda-felina 71.80+20.69 47.80+7.46 66.57 49.60+18.88 69.08
# 16 ¥ Rapanea nerrifolia 20.8016.38 13.607.13 65.38 10.0016.20 48.08
¥ 75 A Manglietia hainanensis 65.00+15.48 42.40+24.75 65.23 7.00£6.00 10.77
B 4K Artocarpus hypargyreus 71.20214.43 44.6016.88 62.64 26.2017.98 36.80
¥EEL S Ormosia pinnata 62.40+13.76 39.00:12.94 62.50 20.00+7.25 32.05
B JB Kigelia africana 57.80x31.31 35.40+27.96 61.25 9.60+10.14 16.61
{4t Lysidice rhodostegia 60.33+12.66 36.67+15.70 60.77 21.67+17.62 3591
KATE Manglietia glauca 58.20+18.69 34.60+12.26 59.45 22.4011.97 38.49
%7t Camellia japonica 15.20+7.40 8.80+7.79 57.89 4.20+4.76 27.63
£ 3 WM Actinodaphne pilosa 58.00+12.98 33.40+12.22 57.59 30.8019.93 53.10
+ 3L 3% Gordonia axillaris 36.4016.38 20.4019.29 56.04 5.20+3.42 14.29
534 Machilus chinensis 38.40+12.28 21.00£15.56 54.69 9.60+7.23 25.00
sJNH-JRRE Artocarpus styracifolius 108.00+16.42 57.20£31.28 52.96 32.80+13.26 30.37
LT 263 Camellia semiserrata 45.00+15.87 23.40+10.31 52.00 16.60+7.60 36.89
FARE Ficus religiosa 58.80+53.90 26.20+8.14 44.56 35.40+33.65 60.20
MItA Tsoongiodendron odorum 22.00:12.35 9.80£6.10 44.55 10.4017.23 47.27
JNH ¥ Ficus microcarpa 56.40116.77 25.00:8.19 44.33 25.80+10.85 45.74
H & ¥t Elaeocarpus japonicus 75.20+16.51 32.60+8.62 43.35 9.40+4.98 12.50
B A & Aquilaria sinensis 75.00+4.36 30.00+9.92 40.00 7.20+8.93 9.60
EN A %M Prerocarpus indicus 104.20+38.73 37.00£12.00 35.51 44.20+13.46 4242
% B &% Michelia chapensis 33.4025.60 11.60+12.86 34.73 9.80+11.86 29.34
B Jacaranda mimosifolia 78.00+6.44 26.40+4.62 33.85 18.40+10.38 23.59
FE Saraca chinensis 30.40+17.94 8.40:+5.32 27.63 4.60+9.74 15.13
B Heritiera parvifolia 33.60+6.35 4.20£2.59 12.50 1.40+1.67 4.17
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Table 3 Increment of basal diameter (cm)
Hisy [ 31 B 5 BG site LB WX site R+ DC site
T St sl B LA KR K ot
Species Increment
Increment % Increment %
(Control)

21 TEMZE Camellia semiserrata 0.25+0.10 0332011 134.15 0.28+0.14 112.2
LT HEA Artocarpus nitidus ssp. lingnanensis 0.9110.48 0.900.07 98.91 0.77+0.34 84.03
H A Artocarpus hypargyreus 1.07+0.07 0.9420.25 87.80 0.62+0.22 57.79
£ % P3N Actinodaphne pilosa 0.78+0.13 0.670.12 85.86 0.67+0.24 86.12
H¥E Ficus annulala 1.22+0.11 1.03x0.15 84.29 1.52+0.22 124.39
Wt Cassia fistula 0.54+0.11 0.42+0.12 77.04 0.35+0.03 64.44
iR <> #4 Heteropanax fragrans 1.85+0.32 1.40+0.21 76.06 1.61£0.23 87.00
2k 23 llex rotunda 1.45+0.22 1.10+£0.16 75.97 1.10£0.37 75.69
s[NH-¥5 Ficus microcarpa 1.09+0.25 0.7%+0.29 72.06 1.14+0.20 104.6
1 /I\ Kigelia africana 1.69+0.60 1.2120.38 71.65 0.76+0.24 45.20
2 J1A Mesua ferrea 045+0.10 0.32+0.22 70.67 0.10+0.06 22,67
K3 %% Gordonia axillaris 0.31+0.12 0.21+0.09 69.03 0.12+0.09 38.06
Wi TERL Jacaranda mimosifolia 1.23+0.07 0.82+0.21 66.83 0.73£0.21 59.35
{x 1 Lysidice rhodostegia 0.59+0.04 0.39x0.08 66.10 0.320.11 54.24
¥ A Dolichandrone cauda-felina 1.42+0.20 1.89+0.09 62.62 0.83+0.13 58.39
it JERS Artocarpus styracifolius 1.39:0.14 0.850.38 6133 0.72£0.27 52.09
ki Spathodea campanulata 2.46+0.25 1.50+0.28 61.04 1.57+0.09 63.72
WK AE Manglietia glauca 0.77+0.03 0 311+£0.14 57.51 0.27£0.16 34.46
¥ A Erythrophlocum fordii 0.59£0.26 031015 56.12 0.12+0.08 20.41
WA % Heritiera parvifolia 0.40+0.05 (1.2240.26 55.22 0.05+0.01 11.94
W4 Machilus salicina 0.96:0.18 0.52:0.24 54.28 0.2210.16 23.17
#1741 2 Ormosia pinnata 0.97+0.15 0.52+0.15 53.7 0.25+0.07 25.72
@i fE ¥ Rapanea neriifolia 0.53+0.09 0.28:0.10 53.61 0.32+0.23 61.60
%3t Camellia japonica 0.43+0.21 0.2210.09 50.93 0.2610.18 61.68
H I ARTE Manglietia hainanensis 1.49+0.08 0.74+0.26 49.87 0.11+0.12 7.12
FARA Saraca chinensis 0.62+0.17 0.3020.15 487 0.04£0.05 6.17
1eye il Machilus chinensis 0.76£0.37 0.37+0.39 48.28 0.19+0.17 25.33
E 3245 Ficus religiosa 1.52£0.24 0 72+0.23 47.63 0.4610.15 3047
Y25 Koelrcuteria bipinnaa 0.96+0.10 0.45+0.09 47.07 0.25+0.04 26.15
HAFE Aquilaria sinensis 1.73+0.42 0.7%+0.18 45.15 0.33+0.13 18.94
ENFEet8 Prerocarpus indicus 1.12+0.30 0.48+0.20 42.75 0.25+0.11 22.00
H A4t 3L Elacocarpus japonicus 1.44+0.25 0.39+0.17 41.25 0.19+0.14 13.33
IKE Fagraea ceilanica 0.70:0.16 0.250,27 36.08 0.14+0.09 19.60
5 B &% Michelia chapensis 1.01+0.48 0.32+0.26 31.55 0.0310.04 2.58
MF K Tsoongiodendron odorum 0.35+£0.23 0.10+0.07 28.81 0.1310.06 36.16
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Table 4 Increment of crown cover (m’)
YA 9B %4 B8 A1 (BG site) R (WX site) HHHDC site)
e I KR WKIE iR WKL
Species Increment Increment % Increment %
(Control)

@2 llex rotunda 0.48+0.06 0.65+0.34 134.65 0.55£0.18 113.88
IR Ficus religiosa 0.29+0.16 0.32+0.19 109.92 0.53+0.38 183.09
¥ K Arfocarpus hypargyreus 0.40+0.07 0.36+0.14 90.50 0.18+0.11 44.40
{X 7 Lysidice rhodostegia 0.49+0.07 0.43+0.17 89.12 0.46+0.32 95.46
- AERE Artocarpus styractfolius 0.48+0.24 0.39+0.24 81.05 0.28+0.16 59.05
41 e %S Camellia semuerruta 0.11+0.07 0.08+0.06 68.51 0.05+0.03 42.49
N BE Ficus microearpa 0.53+0.49 0.33+0.18 62.77 0.50+0.27 93.00
# T 41 F. Ormosia pinnata 0.18+0.04 0.10+0.05 56.80 0.00+0.01 1.43
£ Wi Actinodaphne puiosa 0.36+0.20 0.20£0.09 56.61 0.06+0.07 16.25
%1% Camellia japomica 0.07+0.06 0.04+0.03 56.31 0.03+0.04 51.35
JKF Fugraea ceilauca 0.51£0.18 0.24+0.15 46.26 0.03+0.05 6.76
S Ficus annulate 0.80+0.27 0.36+0.17 45.51 0.7240.11 90.46
1 < #8, Heteropanax fragrans 0.67+0.24 0.29+0.27 42.86 0.08+0.14 12.14
A & %t & Efacocarpus japonicus 0.71+0.13 0.29+0.17 41.37 0.02+0.04 2.53
A JI Kigetia africaria 0.87£0.23 0.36x0.27 41.01 0.60+0.30 69.22
A Mesua ferrea 0.17£0.07 0.07+0.05 39.39 0.02+0.02 9.26
H R A g Manglietia hwnanensis 0.64+0.17 0.24+0.25 38.31 0.00£0.00 0.00
WA Machilus sdlicina 0.47+£0 20 0.18+0.13 37.42 0.09+0.07 19.85
KA Spathodea campanuiata 0.41+0.17 0.15+0.18 3587 0.00+0.00 0.00
A3k Zs Gordonia axillaris 0.07+0.06 0.02+0.03 35.65 0.01£0.01 11.25
T K Arfocarpus mutidus ssp. lingnanensis 0.30£0.13 0.11+0.07 35.58 0.05+0.07 16.69
SR Herittera parvitolia 0.21+0.08 0.07+0.01 33.30 0.04£0.02 2020
IRAYE Manglietia glawca 0.56+0.19 0.182£0.11 32.26 0.04+0.07 7.70
EVEF %648 Prerocarpus inidieus 0.97+0.55 0.31+0.48 32.26 0.20+0.46 20.96
IR B &% Michelia chapensis 0.91+£0.20 0.26+0.16 28.85 0.04£0.06 4.40
HARE Aquilaria sinenis 0.53+0.09 0.14+0.11 25.97 0.00+£0.01 0.74
Tt Saraca chinensis 0.46+0.11 0.12+£0.12 25.83 0.00+0.00 0.07
R B Cassia fistula 0.41£0.21 0.10£0.23 25.67 0.00£0.01 0.99
A Erythrophloeum fordii 0.23+0.20 0.04+0.05 19.36 0.00£0.01 1.85
LR Rapanea nerifolin 0.18+0.05 0.03+0.03 19.31 0.01£0.01 7.22
YEN 4 Machilus chinensis 0.60:0.22 0.11+0.09 17.96 0.08+0.11 13.50
5P 328 Koelrcuteria bipinnata 0.33+0.11 0.06+0.08 17.24 0.00+0.00 0.00
&R A Dolichandrone caudafelina 0.12+0.14 0.02+0.03 15.78 0.00+0.00 0.00
WA Tsoongiodendron odorum 0.08+0.08 0.01£0.01 9.98 0.00+£0.00 0.00
WE M Jacaranda mimosifoha 0.04+0.06 0.00+0.00 0.00 0.00£0.00 0.00
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Table 5 Complex growth rate of plants grown at two polluted experimental sites

o £ WK L { Complex growth rate BT R T

Average of two

Species FE WXsite # 44 DC site polluted sites
k&3 llex rotunda 102.32 87.94 95.13
RIS Ficus religiosa 74.74 108.07 91.40
K# Ficus annulata 64.97 94.99 79.98
{X3E Lysidice rhodostegia 74.86 67.29 71.08
/N H Ficus microcarpa 59.56 81.72 70.64
LI 3% Camellia semiserrata 79.97 5824 69.10
Bl #8, Heteropanax fragrans 86.74 4896 67.85
K Artocarpus  hypargyreus 81.47 45.47 63.47
N AR Artocarpus styracifolius 67.69 48.71 58.20
B Cassia fistula 67.53 44.76 56.15
E W P Actinodaphne pilosa 64.22 44.77 54.49
4L A Artocarpus nitidus ssp. lingnanensis 63.64 41.38 52.51
X1t Camellia japonica 55.44 46.82 51.13
B Kigelia africana 54.74 47.43 51.09
kitiA Spathodea campanulata 60.21 32.52 46.37
% H1K Mesua ferrea 59.88 24,53 42.21
Wit i Machilus salicina 5193 27.60 39.76
¥R A Dolichandrone caudafelina 42.73 3532 39.02
X Fj Fagraca ceilanica 62.53 14.01 38.27
# 1L B Rapanea neriifolia 41.71 33.07 37.39
¥ RIL T Ormosia pinnate 57.74 16.69 37.21
5 H ™ 358 Koelrcuteria bipinnata 51.27 21.02 36.14
RAE Manglietia glauca 46.73 23.63 35.18
K 3L Gordonia axiliaris 50.11 18.86 34.49
E[ BE 1 Prerocarpus indicus 35.86 27.66 31.76
4EqE il Machilus chinensis 36.56 19.91 28.23
W58 A % Manglietia hainanensis 49.28 5.01 27.14
¥ A Erythrophloeum fordii 44.82 6.50 . 25.66
B &t 3% Elacocarpus japonicus 41.93 8.22 25.08
¥R Jacaranda mimostfolia 26.86 21.91 24.39
FYsA Tsoongiodendron odorum 25.06 23.22 24.14
Wb Heritiera parvifolia 32.54 13.33 2293
HAF Aquilania sinensis 34.97 7.95 21.46
REEE Michelia chapensis 31.29 11.43 21.36
FIthB Saraca chinensis 32.09 6.11 19.10
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