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The Effects of SO, and Fluoride on Physio-ecological Changes
in Plant Leaves
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Abstracts: Multiple regression analysis was used for the investigation of the influence of air pollutants (sulfate
and fluorides) on the changes in physio-ecological characteristics in the leaves of 48 plant species distributed at 8
site in Foshan city and one site in Dinghushan Nature Reserve as control. The results showed that the changes in
leaf area (LA), total chlorophyll contents (Chl), cell liquid pH values (pH) and cell membrane leakage (CML)
(electronic conductance) exhibited significant correlation with pollutant contents in leaves. Linear regression
equation between physio-ecological changes and pollutant content in the air was Y5 = 0.034X,,-0.011Xy, +
0.017X,, +40.0003X ;,+0.034 1=0.99, p<0.001 for sulfation rate, and was Y, =0.362 X,+0.329X,+0.814X , +
0.024X o, -4.596  1=0.95, p<0.03 for fluorides. The application of physio-ecological changes in plants as
biological monitoring indicatoss of air pollution was consistent with actual environment condition.
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Table 1 Species sampled at different sites

Sampling sites

Species

%2}
&=
[72)
@}

GuUz

—
7~
»n

DMG

g
T
%)

Life form

=
N
X
/)
w

HQC

Schefflera octophylla

Heteropanax fragrans
Ilex viridis

I. rotunda
Lagerstroemia speciosa
Albizzia lebbeck

Aporosa chinensis

Bridelia tomentosa

Alstonia scholaris

Manilkara zapota
Syplocos lancifolia

Camellia oleifera
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C. japonica
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Schima superba
Gordonia axillaris
Camellia semiserrata
Viburnum odoratissimum
Lonicera japonica
Michelia alba
Jasminum amplexicaule
Ligustrum sinense
Stauntonia chinensis
Elaeocarpus apiculatus
E. japonicus
Syzygium rehderianum
Ficus microcarpa
F. benjamina
F. dltissima
F. elastica
Ficus microcarpa var. fuyuenssis
Khaya senegalensis
Trema orientalis
Litsea monopetala
Cinnamomum camphora
C. burmanii
Machilus chinensis
Pittosporum tobira
Mangifera persiciformis
M. indica
Dolichandrone cauda-felina
Kigelia africana
Ardisia crenata
Erythrophloeum fordii
Rhaphiolepis indica
Prunus phaeosticta
Garcinia multiflora

Fagraea ceilanica
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Table 2 Air pollutants and the relative changes of physio-ecological indicators of plants at different sites compared to the control

% H
Sulfation rate Fluoride Reduction of Reduction of ppH decrease Increase in
Sites (mg SO; 100cm™d’)  (pgF 100cm™d") leaf area Chlorophyll %) conductance
(%) content (%) (%)
DMG 1.518+0.43 47.47+10.3 43.93+25.3 34.41£10.3 16.61+3.89 147.38+86.3
VA 1.234+0.42 38.97+13.1 34.81£19.6 34.47+15.6 16.56+4.12 177.05+92.7
HQC 0.947+0.38 33.50+12.8 29.72+21.7 37.72+12.7 18.55+5.33 183.69+85.6
GZ 1.028+0.41 34.34+11.4 29.07+22.4 30.81£8.61 15.29+4.15 89.36+65.2
XQs 1.111£0.36 21.92+9.32 28.62+18.6 15.92+9.25 16.62+3.86 72.19+£53.0
LKS 0.685+0.27 17.31£6.76 23.65+15.7 27.12+7.57 9.92+3.78 89.52+32.3
SC 0.901+0.35 8.13+4.68 29.50+20.2 13.11£10.23 1.41£2.79 41.33+25.9
SW 0.782+0.28 13.05+5.79 24.31x16.3 15.53+8.94 3.02+3.58 62.93+23.6
Control 0.067+0.04 0.73+0.42 0.00 0.00 0.00 0.00
Standard**! 0.250 3.00
* The air pollutant contents were estimated values.
o Recommended National Standard 1T

1) 1991 GB3095-95
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3.2 single air pollution index,
SAPI
SA PI= Ci/Co
[9-13] CL
Co
[12 14-16] 4
SAPI (DHS) 1
1
1
multiple(or mixed) air pollution index,
MAPI 4
3

Table 3 Correlation coefficient between the changes of indicators and air pollutant contents

% % pH % %
Air pollutant Reduction of Reduction of pH decrease Increase in
leaf area Chlorophyll content Conductance
Sulfation rate 0.977** 0.735%* 0.735* 0.708*
(mg SO; 100cm™d™")
Fluoride 0.817%* 0.900%* 0.882%* 0.873%:*

(wg F 100cm?>d")

* p<0.03, ** p<0.01

4

Table 4 Air pollution index and pollution status at different sites

Sampling sites

DMG Wz HQC GZ XQS LKS e SW DHS
6.07 4.93 3.79 4.11 4.44 2.74 3.60 3.13 0.27
Estimation by air Sulfation rate
pollution index 15.82 1299 1150 1078 731 577 271 435 0.24
Fluoride
21.89 17.92 15.28 14.89 11.75 8.51 6.31 7.48 0.51
MAPI
i 1T I 11 i 1T 1T 1T Io
Estimated results
1.44 1.35 1.30 1.29 1.29 1.24 1.29 1.24 1.00
Estimation by Leafarea
physio-ecology 1.34 1.34 1.38 1.31 1.16 1.26 1.13 1.16 1.00
index Chlorophyll
pH 1.17 1.17 1.19 1.15 1.17 1.10 1.01 1.03 1.00
pH value
2.47 2.77 2.84 1.89 1.72 1.90 1.41 1.63 1.00
Conductance
6.42 6.63 6.70 5.65 5.33 5.49 4.85 5.06 4.00
MAPI
1T i 1T 11 1T II 1 1T Io
Estimated results
1I: Heavily polluted area 1I: Polluted area I: Slightly polluted area Io: Clean area

MAPI=multiple air pollution index
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Fig.2 The fitting line between measured sulfation rate (a), fluoride (b) and estimated by bio-monitoring model with physio-ecological indicators

a. Air sulfation rate; b.
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