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Effects of SO, Stress on Eco-physiological Characteristics of Garden Plant Seedlings

ZHANG Wet-giang, GAN Xian-hua, YIN Zuo-yun,
WANG Ming-huai, ZHOU Ping, LI Zhao-qing, WEN Xiao-ying, LI Ming-shuai
(Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract: In order to explore the resistance of 28 common garden plant species to sulfur dioxide (SO,) pollu-
tion in Guangzhou City, 2 to 3 year-old seedlings of these species were selected and treated in artificial cli-
mate chamber. Leaf gas exchange parameters, relative chlorophyll content and relative water content of these
seedlings were determined under 5. 329 mg/m’ SO, stress, and their resistance to SO, pollution was compre-
hensively evaluated by using fuzzy subordinate function and system cluster analysis. The results indicated
that the leaf net photosynthetic rate, transpiration rate, stomatal conductance, relative chlorophyll content
and relative water content decreased to the different extent with regard to varieties of plants. Results from
the fuzzy subordinate function and system cluster analysis showed that for the resistance of test plants to SO,
pollution: the strongest were Osmanthus fragrans, Nerium indicun, Terminalia mantaly, Podocarpus
macrophyllus , Cinnamomum camphora » Michelia chapensis, Aleurites moluccana , Alstonia scholaris, Pod-
ocarpus nagi » and Ilex rotunda ; the second strongest onse were Ficus microcarpa » Ormosia pinnata , Cal-
listemon rigidus, Brassaia actinop fnylla . and Heteropanax fragrans; the moderate ones were Bauhinia
variegate, Ficus religiosa, Elaeocarpus apiculatus, Khaya senegalensis, and Dillenia turbinate; the sec-
ond weakest ones were Grevillea banksii, Syzygium cumini, Bombax malabaricum , Lagerstroemia spe-
ciosa » and Dracontomelon duperreranum ; the weakest ones were Melaleuca leucadendron, Chukrasia tabu—
laris, and Koelreuteria bipinnata. The study could provide a reference for the species selection in severely
acid-contaminated areas such as thermal power plants, ceramic plants, steel mills, and petrochemical plants.
Key words: garden plant seedlings; artificial climate chamber; SO, stress; eco-physiological characteristics;

anti-pollution capacity analysis
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2 SO,
/(pmol * m™* « s7") /(molem % s 1)

( ( ) / ( ( ) /
5.56+0. 31 3.5840.27 0. 64 0.084+0.004 0.07640.005 0.91
3.9540.27 2.3740.23 0. 60 0.04740. 006 0.02840. 004 0. 60
4,694+0. 60 2.96+0.61 0.63 0.11840.016 0.04140.011 0. 35
5.514+1.18 3.9140. 86 0.71 0.0574+0.023 0.04740.022 0.83
4,98+0. 49 2.28+0.58 0. 46 0.08440.014 0.03440. 002 0.41
6.1240.49 2.76+0. 37 0. 45 0.15340.018 0.06140.020 0. 40
4,83+0. 85 1.80£0.03 0. 37 0.089+0.018 0.07440.037 0.83
5.10%0. 35 2.0240. 14 0. 40 0.15840.117 0.068=40.006 0.43
3.8540.50 1.3940. 41 0. 36 0.07040.017 0.04140. 007 0.59
5.68+1.11 1.6840.01 0. 30 0.08940. 004 0.02040. 001 0.23
7.08%1. 35 3.4940. 46 0. 49 0.14240.080 0.05240.004 0. 37
5.93+0. 34 3.1240.43 0.53 0.16940.029 0.0774+0.017 0. 46
5.8630. 64 1.2740. 14 0.22 0.15140.027 0.0704+0.017 0. 46
7.80+0.59 4,32+0.15 0.55 0.16240.034 0.08940. 006 0.55
9.3440.92 0.77=£0.16 0.08 0.22140.037 0.03240. 008 0.15
6.67%+1.65 4.212£0.93 0.63 0.08640.038 0.07640. 009 0. 88
4,36+0. 87 0.59%0. 05 0.14 0.0854+0.016 0.01140.002 0.13
9.53+1. 40 3.1540.05 0.33 0.18540. 061 0.06540.004 0. 35
4.16+0. 95 0.45+0.09 0.11 0.05240.017 0.006=40. 001 0.12
4,5340. 82 0.65=+0.05 0.14 0.1154+0.019 0.0214+0.018 0.18
4.65+0.52 1.3240. 25 0.28 0.11840. 005 0.03940.008 0. 33
3.76+£1.29 1.8040.18 0.48 0.0474+0.014 0.04340.011 0.92
5.974+1.17 3.04+1.18 0.51 0.09740.018 0.08740.016 0.90
10.92+0.71 5.77+1.13 0.53 0.17440.017 0.13540.017 0.78
3.3840.76 2.23710. 36 0. 66 0.07440.026 0.03440.007 0. 46
3.6140.28 3.01%0. 35 0. 83 0.08940. 008 0.04740.007 0.53
3.7040.02 3.1740.65 0. 86 0.05340.003 0.05040. 020 0.94
7.57+2.03 4,93+0. 83 0. 65 0.12840.047 0.09340.012 0.73

SO,
/(mmol s m 2 » s 1) /(pmol » mmol ")
( ) / ( ) /
1.76£0. 06 1.26+0. 29 0.72 3.83+0. 14 2.84+0. 38 0.74
1.71£0.13 1.2340.13 0.72 2.39+0.09 1.9340.03 0. 81
1.7040. 41 1.5240. 64 0. 89 2.9340. 25 2.0740. 46 0.71
2.22%+0.75 1.71£0. 24 0.77 2.62+0.56 2.3140.43 0. 88
1.8040. 38 1.16£0. 45 0. 64 2.9140. 20 1.5740. 30 0. 54
3.88+0. 36 1.6940. 64 0. 44 1.6240. 22 2.17+0.90 1. 34
2.1340.33 1.3340.09 0.62 2.924+0.55 1.3540.05 0. 46
2.56+0.18 0.98=+0.11 0. 38 2.42+0.15 2.06+0. 26 0. 85
2.50+0.59 0.87=+0. 37 0. 35 1.6240. 24 1.7340. 81 1.07
2.5240.72 0.60=£0.10 0. 24 2.30£0. 26 2.84+0. 48 1.23
3.07+1.52 1.3840. 06 0. 45 2.72+£0. 65 2.53+0.62 0.93
2.7740.19 1.8840. 47 0.68 2.12+0.25 1.81£0. 20 0. 85
3.1840. 64 0.75+0.18 0.24 1.9240.11 1.6940. 48 0. 88
4.05+0.67 2.0840.12 0.51 1.9940. 22 2.0840. 34 1.04
4.45+0.49 0.55+0.15 0.12 2.0940. 29 1.4240. 10 0.68
3.1941.24 1.7840. 25 0.56 2.2640. 34 2.4540.19 1.08
3.0140.49 0.42+0.09 0.14 1.4440.12 1.5140.33 1.05
4.03+0. 80 1.4940.13 0.37 2.394+0.13 2.1140.05 0. 88
2.0940.55 0.25+0.02 0.12 1.9740.17 1.8240. 46 0.92
2.9140. 38 0.39+0. 06 0.13 1.6140.15 1.6740. 24 1.04
2.23+0.74 0.98+0.11 0. 44 2.19+0.56 1.3540.11 0.62
1.6440. 41 0.98+0. 27 0. 60 2.24+0.21 1.9040. 56 0. 85
3.1340.57 2.21+0.14 0.71 2.0140.09 1.4540. 47 0.72
5.1240. 48 2.9240. 33 0.57 2.5940. 24 1.9640. 21 0.76
1.7240.55 1.1940. 29 0. 69 2.10+0. 63 1.9440.59 0.92
1.9640. 37 0.72+0.11 0.37 2.254+0. 26 4.184+1.02 1. 86
1.9840. 80 1.8840.11 0.95 1.6840.32 1.9740.11 1.17
4.26+1.42 2.7240. 38 0. 64 1.8240.18 1.6340.11 0. 90
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2.3
4 , , S0, 28 SO, 5. 329 mg/m’ ,
50 % . 50% . . .
72% 31% ~ 31% ~50%
50% . . . ; 11%~30%
; 11% ~30% . N \ N N
. . \ N ; 0% ~10%
0% ~10% . . . . . . .
. \ \ SO, , SO,
5 . , .
4 SO,
/% /%
C C / C ) «C /
41.54+3.3 32.340.6 0.78 86. 88 76.72 0. 88
19.6+2.0 15.3+1.6 0.78 88. 81 70. 47 0.79
11.2+1.0 8.54+0.5 0.76 90. 95 84.17 0.93
11.6+0.5 10.3+0.5 0. 89 88. 90 74.03 0. 83
6.440.8 4,240.4 0. 66 88. 87 71.41 0. 80
13.4+2.6 8.3+0.6 0.62 86. 84 82.13 0.95
24.9+1.5 14.4+0.8 0.58 90. 43 86. 87 0.96
5.940.3 2.640.2 0. 44 67.07 38.22 0.57
8.2+1.3 5.6+0.8 0.68 73. 36 55.75 0.76
11.1+1.2 8.3+1.4 0.75 83. 24 77.15 0.93
11.3+0.6 7.71+0.3 0.68 88. 50 34.21 0. 39
12.2+0.4 11.6+£0.7 0.95 85. 26 78. 46 0.92
8.940.3 3.710.2 0.42 85. 44 72.58 0. 85
15.1+0.6 14.9+1.3 0.99 82.96 46.79 0.56
19.8+2.7 5.640.3 0.28 95. 44 45. 65 0.48
12.94+2.4 10.840.7 0. 84 88. 98 78. 84 0. 89
8.3+1.0 3.54+0.7 0.42 86.03 24.62 0.29
17.1+3.2 12.2+2.8 0.71 84. 41 69. 06 0.82
11.8+3.0 4,3+0.2 0. 36 85. 06 28.32 0.33
3.2+0.6 3.0+0.3 0. 94 80. 39 26.32 0.33
8.5+0.4 4,440.1 0.52 85. 00 71.48 0. 84
12.9+1.8 7.1+1.4 0.55 93.55 76. 36 0.82
13.7+2.3 8.3+t1.4 0.61 84.13 80.17 0. 95
17.2+2.3 16.8+1.9 0.98 81.43 78.49 0. 96
5.1+1.4 3.240.2 0.63 78.01 53. 65 0.69
13.7+2.1 7.2+0.3 0.53 84.13 75.93 0. 90
14.54+1.1 13.540.5 0.93 76.69 71.70 0.94
12.7+0.8 12.4+1.0 0.98 90. 35 76. 87 0. 85
2.4
[12-13] X
SO, ( 5. 2, SO,

U(Xij): (Xij _Ximin)/<Ximax_Ximin)
UCX,)— SO,
;Xiji ;X[mini

> 0.69~0.98,

SO,
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0.59~0. 65 . SO, 0.23~0. 41 . SO,
0.44~0. 55 . SO, 0.04~0. 06 . SO, ,
5 U(X)
1 0.72 0. 96 0.72 0.70 0. 88 0. 80
2 0.67 0.59 0.72 0.70 0.75 0.69
3 0.71 0. 28 0.93 0.68 0. 96 0.71
4 0. 81 0. 87 0.78 0. 86 0. 81 0.82
5 0.49 0. 35 0.63 0. 54 0.76 0.55
6 0.47 0. 34 0.39 0.48 0.99 0.53
7 0.37 0. 87 0. 60 0.42 1.00 0. 65
8 0.41 0. 38 0.31 0.23 0.42 0. 35
9 0. 36 0.57 0.28 0. 56 0.70 0.49
10 0. 28 0.13 0.14 0. 66 0. 96 0. 44
11 0.53 0. 30 0. 40 0.56 0.15 0. 39
12 0.58 0.41 0.67 0.94 0.94 0.71
13 0.18 0.41 0.14 0. 20 0. 84 0. 35
14 0. 60 0.52 0.47 1. 00 0. 40 0. 60
15 0. 00 0. 04 0. 00 0. 00 0.28 0. 06
16 0.71 0.93 0.53 0.79 0. 90 0.77
17 0.08 0.01 0.02 0. 20 0. 00 0. 06
18 0.32 0.28 0. 30 0.61 0.79 0. 46
19 0. 04 0. 00 0. 00 0.11 0.06 0. 04
20 0.08 0.07 0.01 0.93 0.06 0.23
21 0. 26 0. 26 0.39 0. 34 0. 82 0.41
22 0.51 0.98 0.58 0. 38 0.79 0. 65
23 0.55 0.95 0.71 0. 46 0.99 0.73
24 0.58 0. 80 0.54 0.99 1.00 0.78
25 0.74 0.41 0.69 0.49 0. 60 0.59
26 0. 96 0. 50 0. 30 0. 35 0.91 0.61
27 1.00 1.00 1.00 0.92 0.97 0.98
28 0.73 0.74 0.63 0.99 0. 84 0.78
BATF 3
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