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Effects of Air Pollution on the Growth of 35 Garden Plants

LIU Shi-zhong! XUE Ke-na? KONG Guo-hui! HU Xian-chong? LU Yao-dong? WU Zhi-yang?
(1. South China Institute of Botany, the Chinese Academy of Sciences, Guangzhou 510650, China;
2. Foshan Institute of Forestry Science, Foshan 528000, China)

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 can be grouped into three types [ . tolerant species (llex rotunda
Ficus religiosa  Ficus annulata Lysidice rhodostegia  Ficus microcarpa  Camellia semiserrata  Heteropanax
fragrans, Artocarpus hypargyreus) Il . middling tolerant species (Artocarpus styracifolius, Cassia fistula,
Actinodaphne pilosa, Artocarpus nitidus ssp. lingnanensis, Camellia 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 Il.
sensitive species (Machilus chinensis, Manglietia hainanensis, Erythrophloeum fordii, Elaeocarpus japonicus,
Jacaranda mimosifolia, Tsoongiodendron odorum, Heritiera parvifolia, Aquilaria sinensis, Michelia chapensis,
Saraca chinensis).
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2001 1.01 Mt
1.20 Mt
345.6 m? 42 1851 5333t
1605t
[2]
[3-7]
[8-11]
[12]
SO,
1
2
WX
DC
BG

2.160 mg SO; 100 cm 2d !
9.978 mg SO; 100 cm 2d !
15.21

44131 pn gF100cm 2d !
54.368 p g F 100cm2d"
17.43 70.26 21.47

1 2002 6-10
Table 1 The concentration of air pollutants at different experimental

sites average from Jun. to Oct. 2002

(mg SO; 100cm™d™)
Sulfation rate

Test sites w g F 100cm?d”!

Fluoride content

0.142+0.101 2.532+0.817
South China Botanic
Garden (BG)
Wuxin (WX) 2.160+0.523 44.131+16.463
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
BG site WX site DC site
Species Increment
Increment % Increment %
(Control)
Heteropanax fragrans 21.80+3.56 35.20+14.86 161.47 15.80+4.09 72.48
Cassia fistula 13.40+8.41 16.40+14.98 122.39 12.60+16.73 94.03
Fagraea ceilanica 17.80+8.41 19.40+13.61 108.99 3.60+4.34 20.22
Koelrcuteria bipinnata 34.40+8.79 36.40+5.98 105.81 16.60+5.22 48.26
Spathodea campanulata 60.40+18.31 58.00+4.18 96.03 33.40+4.04 55.30
Mesua ferrea 9.80+9.26 8.00+6.67 81.63 4.80+5.02 48.98
Ficus annulata 74.80+18.21 58.40+22.91 78.07 57.80+14.60 77.27
Artocarpus nitidus ssp. lingnanensis 81.20+17.34 62.00+2.00 76.35 34.80+13.70 42.86
llex rotunda 52.00+9.41 39.40+15.18 75.717 30.80+12.83 59.23
Erythrophloeum fordii 10.60+8.47 7.80+7.05 73.58 0.20+0.45 1.89
Machilus salicina 39.60+4.28 28.40+8.59 71.72 17.00+8.97 42.93
Dolichandrone cauda-felina 71.80+20.69 47.80+7.46 66.57 49.60+18.88 69.08
Rapanea nerrifolia 20.80+6.38 13.60+7.13 65.38 10.00+6.20 48.08
Manglietia hainanensis 65.00+15.48 42.40+24.75 65.23 7.00+6.00 10.77
Artocarpus hypargyreus 71.20+14.43 44.60+6.88 62.64 26.20+£7.98 36.80
Ormosia pinnata 62.40+13.76 39.00+£12.94 62.50 20.00+7.25 32.05
Kigelia africana 57.80+31.31 35.40+27.96 61.25 9.60+10.14 16.61
Lysidice rhodostegia 60.33+12.66 36.67+15.70 60.77 21.67+17.62 3591
Manglietia glauca 58.20+18.69 34.60+12.26 59.45 22.40£11.97 38.49
Camellia japonica 15.20+7.40 8.80+7.79 57.89 4.20+4.76 27.63
Actinodaphne pilosa 58.00+12.98 33.40+12.22 57.59 30.80+9.93 53.10
Gordonia axillaris 36.40+16.38 20.40+9.29 56.04 5.20+3.42 14.29
Machilus chinensis 38.40+12.28 21.00+15.56 54.69 9.60+7.23 25.00
Artocarpus  styracifolius 108.00+16.42 57.20+31.28 52.96 32.80+13.26 30.37
Camellia semiserraia 45.00+15.87 23.40+10.31 52.00 16.60+7.60 36.89
Ficus religiosa 58.80+53.90 26.20+8.14 44.56 35.40+33.65 60.20
Tsoongiodendron odorum 22.00+12.35 9.80+6.10 44.55 10.40+7.23 47.27
Ficus microcarpa 56.40+16.77 25.00+8.19 44.33 25.80+10.85 45.74
Elaeocarpus japonicus 75.20+16.51 32.60+8.62 43.35 9.40+4.98 12.50
Aquilaria sinensis 75.00+4.36 30.00+9.92 40.00 7.20+8.93 9.60
Prerocarpus indicus 104.20+38.73 37.00+12.00 35.51 44.20+13.46 42.42
Michelia chapensis 33.40+5.60 11.60+12.86 3473 9.80+11.86 29.34
Jacaranda mimosifolia 78.00+6.44 26.40+4.62 33.85 18.40+10.38 23.59
Saraca chinensis 30.40+17.94 8.40+5.32 27.63 4.60+9.74 15.13
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)
BG site WX site DC site
Species Increment
(Control) Increment % Increment %
Camellia semiserrata 0.25+0.10 0.33+0.11 134.15 0.28+0.14 112.2
Artocarpus nitidus ssp. lingnanensis 0.91+£0.48 0.90+0.07 98.91 0.77+£0.34 84.03
Artocarpus hypargyreus 1.07+0.07 0.94+0.25 87.80 0.62+0.22 57.79
Actinodaphne pilosa 0.78+0.13 0.67+0.12 85.86 0.67+0.24 86.12
Ficus annulata 1.22+0.11 1.03+0.15 84.29 1.52+0.22 124.39
Cassia fistula 0.54+0.11 0.42+0.12 77.04 0.35+0.03 64.44
Heteropanax fragrans 1.85+0.32 1.40+0.21 76.06 1.61+0.23 87.00
Ilex rotunda 1.45+0.22 1.10+0.16 75.97 1.10+0.37 75.69
Ficus microcarpa 1.09+0.25 0.78+0.29 72.06 1.14+0.20 104.6
Kigelia africana 1.69+0.60 1.21+0.38 71.65 0.76+0.24 45.20
Mesua ferrea 0.45+0.10 0.32+0.22 70.67 0.10+0.06 22.67
Gordonia axillaris 0.31+0.12 0.21+0.09 69.03 0.12+0.09 38.06
Jacaranda mimosifolia 1.23+0.07 0.82+0.21 66.83 0.73+0.21 59.35
Lysidice rhodostegia 0.59+0.04 0.39+0.08 66.10 0.32+0.11 54.24
Dolichandrone cauda-felina 1.42+0.20 0.89+0.09 62.62 0.83+0.13 58.39
Artocarpus  styracifolius 1.39+0.14 0.85+0.38 61.33 0.72+0.27 52.09
Spathodea campanulata 2.46+0.25 1.50+0.28 61.04 1.57+0.09 63.72
Manglietia glauca 0.77+0.03 0.44+0.14 57.51 0.27+0.16 34.46
Erythrophloeum fordii 0.59+0.26 0.33+0.15 56.12 0.12+0.08 20.41
Heritiera parvifolia 0.40+0.05 0.22+0.26 55.22 0.05+0.01 11.94
Machilus salicina 0.96+0.18 0.52+0.24 54.28 0.22+0.16 23.17
Ormosia pinnata 0.97+0.15 0.52+0.15 53.7 0.25+0.07 25.72
Rapanea neriifolia 0.53+0.09 0.28+0.10 53.61 0.32+0.23 61.60
Camellia japonica 0.43+0.21 0.22+0.09 50.93 0.26+0.18 61.68
Manglietia hainanensis 1.49+0.08 0.74+0.26 49.87 0.11£0.12 7.12
Saraca chinensis 0.62+0.17 0.30+0.15 48.7 0.04+0.05 6.17
Machilus chinensts 0.76+0.37 0.37+0.39 48.28 0.19+0.17 25.33
Ficus religiosa 1.52+0.24 0.72+0.23 47.63 0.46+0.15 30.47
Koelrcuteria bipinnata 0.96+0.10 0.45+0.09 47.07 0.25+0.04 26.15
Aquilaria sinensis 1.73+£0.42 0.78+0.18 45.15 0.33+0.13 18.94
Pierocarpus indicus 1.12+0.30 0.48+0.20 42.75 0.25+0.11 22.00
Elaeocarpus japonicus 1.44+0.25 0.59+0.17 41.25 0.19+0.14 13.33
Fagraea ceilanica 0.70+0.16 0.25+0.27 36.08 0.14+0.09 19.60
Michelia chapensts 1.01+0.48 0.32+0.26 31.55 0.03+0.04 2.58
Tsoongiodendron odorum 0.35+0.23 0.10+0.07 28.81 0.13+0.06 36.16
100% 30%
14 4
10% 10 30%-60% 60%
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Table 4 Increment of crown cover (m?)

BG site (WX site) (DC site)
Species Increment
(Control) Increment % Increment %
Ilex rotunda 0.48+0.06 0.65+0.34 134.65 0.55+0.18 113.88
Ficus religiosa 0.29+0.16 0.32+0.19 109.92 0.53+0.38 183.09
Artocarpus hypargyreus 0.40+0.07 0.36+0.14 90.50 0.18+0.11 44.40
Lysidice rhodostegia 0.49+0.07 0.43+0.17 89.12 0.46+0.32 95.46
Artocarpus  styracifolius 0.48+0.24 0.39+0.24 81.05 0.28+0.16 59.05
Camellia semiserrata 0.11+0.07 0.08+0.06 68.51 0.05+0.03 42.49
Ficus microcarpa 0.53+0.49 0.33+0.18 62.77 0.50+0.27 93.00
Ormosia pinnata 0.18+0.04 0.10+0.05 56.80 0.00+0.01 1.43
Actinodaphne pilosa 0.36+0.20 0.20+0.09 56.61 0.06+0.07 16.25
Camellia japonica 0.07+0.06 0.04+0.03 56.31 0.03+0.04 51.35
Fagraea ceilanica 0.51+0.18 0.24+0.15 46.26 0.03+0.05 6.76
Ficus annulata 0.80+0.27 0.36+0.17 45.51 0.72+0.11 90.46
Heteropanax fragrans 0.67+0.24 0.29+0.27 42.86 0.08+0.14 12.14
Elaeocarpus japonicus 0.71+0.13 0.29+0.17 41.37 0.02+0.04 2.53
Kigelia africana 0.87+0.23 0.36+0.27 41.01 0.60+0.30 69.22
Mesua ferrea 0.17+0.07 0.07+0.05 39.39 0.02+0.02 9.26
Manglietia hainanensis 0.64+0.17 0.24+0.25 38.31 0.00+0.00 0.00
Machilus salicina 0.47+0.20 0.18+0.13 37.42 0.09+0.07 19.85
Spathodea campanulata 0.41+0.17 0.15+0.18 35.87 0.00+0.00 0.00
Gordonia axillaris 0.07+0.06 0.02+0.03 35.65 0.01+0.01 11.25
Artocarpus nitidus ssp. lingnanensis 0.30+0.13 0.11+0.07 35.58 0.05+0.07 16.69
Heritiera parvifolia 0.21+0.08 0.07+0.01 33.30 0.04+0.02 20.20
Manglietia glauca 0.56+0.19 0.18+0.11 32.26 0.04+0.07 7.70
Prerocarpus indicus 0.97+0.55 0.31+0.48 32.26 0.20+0.46 20.96
Michelia chapensis 0.91+0.20 0.26+0.16 28.85 0.04+0.06 4.40
Aquilaria sinensis 0.53+0.09 0.14+0.11 25.97 0.00+0.01 0.74
Saraca chinensis 0.46+0.11 0.12+0.12 25.83 0.00+0.00 0.07
Cassia fistula 0.41+0.21 0.10+0.23 25.67 0.00+0.01 0.99
Erythrophloeum fordii 0.23+0.20 0.04+0.05 19.36 0.00+0.01 1.85
Rapanea neriifolia 0.18+0.05 0.03+0.03 19.31 0.01+0.01 7.22
Machilus chinensts 0.60+0.22 0.11+0.09 17.96 0.08+0.11 13.50
Koelrcuteria bipinnata 0.33+0.11 0.06+0.08 17.24 0.00+0.00 0.00
Dolichandrone caudafelina 0.12+0.14 0.02+0.03 15.78 0.00+0.00 0.00
Tsoongiodendron odorum 0.08+0.08 0.01+0.01 9.98 0.00+0.00 0.00
Jacaranda mimosifolia 0.04+0.06 0.00+0.00 0.00 0.00£0.00 0.00
11 25 71% GR=0.25xRy, +0.30xR;+0.45%R ¢
GRC RBD RH RC4
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Table 5 Complex growth rate of plants grown at two polluted experimental sites
Complex growth rate
) Average of two
Species WX site DC site polluted sites
Ilex rotunda 102.32 87.94 95.13
Ficus religiosa 74.74 108.07 91.40
Ficus annulata 64.97 94.99 79.98
Lysidice rhodostegia 74.86 67.29 71.08
Ficus microcarpa 59.56 81.72 70.64
Camellia semiserrata 79.97 58.24 69.10
Heteropanax fragrans 86.74 48.96 67.85
Artocarpus hypargyreus 81.47 45.47 63.47
Artocarpus styracifolius 67.69 48.71 58.20
Cassia fistula 67.53 44.76 56.15
Actinodaphne pilosa 64.22 44.77 54.49
Artocarpus nitidus ssp. lingnanensis 63.64 41.38 52.51
Camellia japonica 55.44 46.82 51.13
Kigelia africana 54.74 47.43 51.09
Spathodea campanulata 60.21 3252 46.37
Mesua ferrea 59.88 24.53 42.21
Machilus salicina 51.93 27.60 39.76
Dolichandrone caudafelina 42.73 35.32 39.02
Fagraea ceilanica 62.53 14.01 38.27
Rapanea neriifolia 41.71 33.07 37.39
Ormosia pinnata 57.74 16.69 37.21
Koelrcuteria bipinnata 51.27 21.02 36.14
Manglietia glauca 46.73 23.63 35.18
Gordonia axillaris 50.11 18.86 34.49
Prerocarpus indicus 35.86 27.66 31.76
Machilus chinensis 36.56 19.91 28.23
Manglietia hainanensis 49.28 5.01 27.14
Erythrophloeum fordii 44.82 6.50 25.66
Elaeocarpus japonicus 41.93 8.22 25.08
Jacaranda mimosifolia 26.86 2191 24.39
Tsoongiodendron odorum 25.06 2322 24.14
Heritiera parvifolia 32.54 13.33 22.93
Aquilaria sinensis 34.97 7.95 21.46
Michelia chapensis 31.29 11.43 21.36
Saraca chinensts 32.09 6.11 19.10
30%< <60%
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