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Abstract: Seventy-two woody plant species of 1 to 2-year old seedlings were potted at non-polluted site in South
China Botanical Garden in Guangzhou. One year later, mature leaves of every species from different individuals
were used for experiment of simulation of SO, pollutant by immersing leaf discs in 20 mmol L' NaHSOj; solution
at 25%C under 20 mol m?s™ light intensity for 20 h, and in distilled water as control. The treated leaves were
conducted for chlorophyll fluorometric assay and for buffer capacity for alkali. The resistance of plants was
evaluated comprehensively by decreasing amplitude of the values of Fv/Fm and Fv/Fo after the leaves were treated
with NaHSO; compared to the control, and by pH value in cell saps and buffering capacity of leaves. Results
indicate that the resistant species are Ficus microcarpa var. fuyuensis, Artocarpus nitidus ssp. lingnanensis,
Heteropanax fragrans, Tutcheria spectabilis, Ormosia pinnata, Artocarpus hypargyreus, etc., the sensitive species
being Dillenia indica, Manglietia glauca, Fagraea ceilanica, Garcinia multiflora, Cassia siamea, etc.
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Table 1 A comparison on Fv/Fm in plant leaves treated with NaHSO; and distilled water

Fv/Fm

Fv/Fm

Species NaHSO; %

Distilled water (control) (20 mmol/L) % of control
Lysidice rhodostegia 0.59+0.04 0.56+0.08 94.87
Sapindus mukorossi 0.63+0.05 0.57+0.02 91.18
Cardllia brachiata 0.69+0.30 0.62+0.04 90.76
Erythrophleum fordii 0.60+0.05 0.51+0.07 85.20
Aquilaria sinensis 0.43+0.04 0.36+0.04 82.20
Ormosia pinnata 0.70+0.04 0.57+0.09 81.33
Ormosia semicastrata 0.72+0.03 0.58+0.08 81.09
Acmena acuminatissima 0.61+0.05 0.48+0.08 79.24
Ilex rotunda 0.66+0.07 0.49+0.08 74.92
Ormosia hosiei 0.74+0.03 0.55+0.09 74.49
Myrica rubra 0.72+0.02 0.52+0.10 72.53
Annona muricata 0.57+0.07 0.37+0.06 65.95
Machilus chinensis 0.70+0.02 0.46+0.09 65.36
Ficus annulata 0.24+0.05 0.16+0.01 65.10
Lucuma nervosa 0.55+0.08 0.35+0.05 64.05
Saraca chinensis 0.62+0.04 0.39+0.06 62.78
Syzygium tephrodes 0.63+0.03 0.40+0.08 62.78
Mesua ferrea 0.66+0.05 0.39+0.07 58.36
Thevetia peruviana 0.70+0.03 0.37+0.07 52.36
Terminalia superba 0.71+0.01 0.37+0.06 51.55
Camellia semiserrata 0.55+0.06 0.28+0.05 51.09
Ficus microcarpa var. fuyuensis 0.59+0.08 0.29+0.04 48.54
Adenanthera pavonina 0.66+0.01 0.27+0.05 41.48
Cassia fistula 0.75+0.04 0.28+0.01 36.85
Actinodaphne pilosa 0.66+0.01 0.23+0.03 34.87
Altingia chinensis 0.74+0.01 0.25+0.04 32.92
Dolichandrone cauda-felina 0.71+0.04 0.23+0.02 32.67
Tutcheria spectabilis 0.36+0.04 0.12+0.02 3243
Osmanthus fragrans 0.59+0.04 0.19+0.03 31.88
Artocarpus nitidus ssp. lingnanensis 0.61+0.04 0.17+0.03 28.01
Machilus salicina 0.73+0.05 0.18+0.03 24.24
Heritiera angustata 0.67+0.03 0.15+0.02 22.65
Rapanea neriifolia 0.70+0.08 0.13+0.02 19.30
Camellia japonica 0.67+0.03 0.13+0.02 19.23
Prerocarpus indicus 0.74+0.01 0.14+0.03 18.36
Spathodea nilotica 0.65+0.05 0.11+0.00 16.58
Heteropanax fragrans 0.66+0.02 0.11+0.01 16.29
Artocarpus styracifolius 0.47+0.09 0.07+0.02 15.94
Manglietia insignis 0.76+0.01 0.12+0.00 15.67
Artocarpus hypargyreus 0.66+0.07 0.10+0.02 15.59
Ficus religiosa 0.56+0.02 0.09+0.02 15.40
Michelia maudiae 0.66+0.05 0.09+0.01 13.62
Michelia chapensis 0.64+0.02 0.09+0.02 13.43
Kigelia africana 0.60+0.03 0.07+0.01 12.13
Ternstroemia gymnanthera 0.56+0.05 0.06+0.01 11.28
Alstonia scholaris 0.57+0.07 0.06+0.01 11.09
Gordonia axillaris 0.69+0.07 0.06+0.02 8.92
Elaeocarpus sylvestris 0.72+0.06 0.06+0.00 8.32
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1 Continued Table 1)
Fv/Fm
Species NaHSO0, o
Distilled water (control) (20 mmol/L) % of control
Styrax macrocarpus 0.76+0.02 0.06+0.01 8.26
Photinia serrulata 0.72+0.04 0.06+0.01 8.06
Heritiera parvifolia 0.70+0.04 0.05+0.01 7.56
Tsoongiodendron odorum 0.70+0.06 0.05+0.05 6.81
Fagraea ceilanica 0.56+0.03 0.04+0.01 6.25
Toona sinensis 0.59+0.07 0.03+0.00 5.88
Manglietia glauca 0.64+0.05 0.04+0.00 5.73
Elaeocarpus chinensis 0.43+0.07 0.02+0.00 5.07
Dracontomelon duperreanum 0.50+0.03 0.02+0.01 4.74
Koelreuteria bipinnata 0.74+0.06 0.03+0.00 4.67
Choerospondias axillaris 0.73+0.01 0.03+0.01 4.55
Elaeocarpus japonicus 0.75+0.02 0.03+0.00 4.50
Manglietia hainanensis 0.57+0.11 0.02+0.01 4.01
Dillenia indica 0.74+0.01 0.03+0.00 3.86
Michelia macclurei 0.73+0.04 0.03+0.01 3.70
Elaeocarpus apiculatus 0.75+0.01 0.03+0.00 3.30
Cassia siamea 0.69+0.06 0.02+0.00 2.36
Garcinia multiflora 0.72+0.02 0.02+0.00 2.21
Ficus microcarpa 0.36+0.01 0.01+0.00 2.16
Elaeocarpus hainnanensis 0.66+0.05 0.12+0.00 1.83
Cassia nodosa 0.75+0.02 0.01+0.00 1.15
Jacaranda mimosifolia 0.75+0.02 0.01+0.00 0.76
Liquidambar formosana 0.76+0.02 0.01+0.00 0.70
Magnolia delavayi 0.60+0.04 0.00+0.00 0.42
n=6
3 1 Fv/Fm PSII
Fv/Fo PSII
3.1 NaHSO; S0, PSIT .
2
SO, HSO;y
2 2
pH3-8, SO, oA
pH 2-5 02 03 8 mol/mol SO,
HSO;
’ ; (Fv)
pH 3-4 PSII
]
20 mmol/L  NaHSO; (pH 2.82
s (p ) SO, 72
50, 32 NaHSO,
Fv/Fm  Fv/Fo
[10]
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2 NaHSO,
Table 2 Comparison on Fv/Fo in plant leaves treated with by NaHSO; and distilled water

Fv/Fo

Species NaHSO; o

Distilled wate (control) (20 mmol/L) % of control
Lysidice rhodostegia 1.44+0.28 1.23+0.19 85.43
Sapindus mukorossi 1.61+£0.23 1.34+0.11 83.18
Cardllia brachiata 2.21+0.29 1.67+0.28 75.80
Erythrophleum fordii 1.54+0.30 1.16+0.19 74.88
Ormosia pinnata 2.43+0.44 1.79+0.14 73.67
Aquilaria sinensis 0.77+0.12 0.56+0.09 72.34
Ormosia semicastrata 2.56+0.34 1.63+0.26 63.67
Acmena acuminatissima 1.58+0.31 0.90+0.12 57.05
Ormosia hosiei 2.83+0.31 1.51+0.02 53.22
Ficus annulata 0.35+0.04 0.19+0.01 53.01
llex rotunda 2.27+0.41 1.09+0.17 48.01
Myrica rubra 2.55+0.20 1.18+0.15 46.33
Annona muricata 1.50+0.26 0.65+0.09 43.49
Saraca chinensis 1.66+0.31 0.72+0.09 43.24
Camellia semiserrata 1.16+0.13 0.45+0.07 39.22
Lucuma nervosa 1.35+0.24 0.53+0.10 38.80
Syzygium tephrodes 1.72+0.20 0.56+0.10 3245
Machilus chinensis 2.39+0.25 0.75+0.08 31.39
Ficus microcarpa var. fuyuensis 1.40+0.22 0.41+0.08 29.06
Thevetia peruwviana 2.36+0.32 0.66+0.07 28.10
Mesua ferrea 2.22+0.33 0.54+0.09 25.45
Terminalia superba 2.47+0.13 0.63+0.10 25.36
Tutcheria spectabilis 0.57+0.70 0.13£0.02 23.36
Adenanthera pavonina 1.94+0.12 0.34+0.03 17.43
Actinodaphne pilosa 1.90+0.10 0.30+0.04 15.61
Artocarpus nitidus ssp. lingnanensis 1.56+0.27 0.21+0.04 13.64
Osmanthus fragrans 1.45+0.23 0.20+0.04 13.58
Cassia fistula 3.08+0.53 0.38+0.02 12.42
Dolichandrone cauda—felina 2.43+0.40 0.30+0.03 12.31
Altingia chinensis 2.89+0.16 0.29+0.05 9.97
Heritiera angustata 2.00+0.22 0.19+0.03 9.31
Artocarpus styracifolius 0.97+0.16 0.09+0.02 9.20
Ficus religiosa 1.29+0.13 0.10+0.02 7.35
Camellia japonica 2.07+0.28 0.15+0.03 7.19
Machilus salicina 2.89+0.23 0.20+0.03 6.74
Spathodea nilotica 1.93+0.35 0.12+0.00 6.30
Heteropanax fragrans 1.97+0.19 0.12+0.02 6.15
Prerocarpus indicus 2.81+0.13 0.17+0.02 5.93
Alstonia scholaris 1.14+0.04 0.07+0.01 5.92
Artocarpus hypargyraea 2.18+0.43 0.13+0.01 5.72
Rapanea neriifolia 3.09+0.21 0.17+0.01 5.61
Ternstroemia gymnanthera 1.21+0.16 0.07+0.01 5.56
Michelia tsot 1.75+0.14 0.09+0.20 5.35
Michelia maudiae 2.03+0.40 0.10+0.02 4.92
Kigelia africana 1.48+0.16 0.07+0.01 4.68
Manglietia insignis 3.12+0.16 0.14+0.01 432
Manglietia hainanensis 0.87+0.02 0.03+0.01 3.37
Elaeocarpus chinensis 0.76+0.19 0.02+0.00 2.90
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2 Continued Table 2)

Fv/Fo
Species NaHSO, o
Distilled wate (control) (20 mmol/L) % of control
Fagraea ceilanica 1.26+0.14 0.04+0.01 2.86
Toona sinensis 1.35+0.24 0.04+0.01 2.65
Dracontomelon duperreanum 1.00+0.13 0.03+0.00 2.62
Gordonia axillaris 2.64+0.42 0.07+0.02 2.50
Photinia serrulata 2.58+0.41 0.06+0.01 2.38
Elaeocarpus japonicus 2.81+0.31 0.06+0.00 2.25
Styrax macrocarpus 3.11+0.26 0.07+0.01 2.14
Manglietia glauca 1.80+0.35 0.04+0.00 2.11
Tsoongiodendron odorum 2.71£0.44 0.06+0.01 2.05
Heritiera parvifolia 2.36+0.42 0.05+0.00 2.00
Ficus microcarpa 0.57+0.02 0.01+0.00 1.39
Choerospondias axillaris 2.70+0.18 0.03+0.01 1.27
Elaeocarpus chinensis 3.01£0.29 0.04+0.00 1.16
Dillenia indica 2.73+0.16 0.03+0.00 1.07
Michelia maccluret 2.71+0.49 0.03+0.01 1.02
Koelreuteria bipinnata 3.71+0.23 0.04+0.00 0.96
Elaeocarpus apiculatus 2.99+0.16 0.03+0.00 0.85
Elaeocarpus hainanensis 1.80+0.35 0.01+0.00 0.68
Cassia siamea 2.47+0.23 0.02+0.00 0.67
Garcinia multiflora 2.59+0.22 0.02+0.00 0.63
Cassia nodosa 3.03+0.33 0.01+0.00 0.29
Jacaranda mimosifolia 3.00+0.25 0.01+0.00 0.19
Liquidambar formosana 3.12+0.41 0.01+0.00 0.17
Magnolia delavayi 1.54+0.26 0.00+0.00 0.16
n=6
31
Fv/Fm  Fv/Fo pH NaHSO; Fv/Fm
0.23 Fv/Fo
0.02
3.3 pH
SOQ SOZ
HSO;  SO;*
pH Fv/Fm  Fv/Fo
pH
pH
SO,
. Fv/Fm  Fv/Fo
pH S0, g
SOz pH
SO,
pH
pH
» SO,
31 pH 34
pH (pH 7.30)
NaHSO, g
Fv/Fm  Fv/Fo 13

[10] [16]
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3

Table 3 A comparison of pH in cell sap of plant leaves

4

Table 4 A comparison of buffer capacities for alkali in plant leaves

Species pH in cell sap
Ficus microcarpa var. fuyuensis 7.30+0.36
Ficus microcarpa 6.64+0.07

Prerocarpus indicus 6.20+0.19
Ficus religiosa 5.91+0.18
Kigelia africana 5.75+0.09
Carallia brachiata 5.71£0.25

Annona muricata 5.62+0.11
Artocarpus nitidus SSp. 5.61+0.22
lingnanensis

Michelia maudiae 5.61+0.19

Ficus annulata 5.60+0.18
Thevetia peruwviana 5.59+0.29

Artocarpus styracifolius 5.54+0.07

Artocarpus hypargyreus 5.52+0.31
Dillenia indica 5.46+0.19
Cassia fistula 5.35+0.09
Osmanthus fragrans 5.31+0.17
Heteropanax fragrans 5.31+0.06

Ormosia pinnata 5.28+0.15
Manglietia glauca 5.16+0.09
Cassia siamea 4.86+0.18
Tutcheria spectabilis 4.82+0.06
Alstonia scholaris 4.78+0.08

Fagraea ceilanica 4.62+0.25
Actinodaphne pilosa 4.37+0.17
Toona sinensts 4.36+0.09
Camellia japonica 4.30+0.30
Koelreuteria bipinnata 3.70+0.21
Gordonia axillaris 3.67+0.35
Machilus chinensts 3.63+0.18

Elaeocarpus japonicus 3.25+0.20
Dracontomelon duperreanum 2.74+0.12

n=4
pH(pHo) pHo+4(<12)
(mmol NaOH pH-'g")
( 50/2.5=20 ml)
1  pH NaOH
17
31 Fv/Fm

Species

Buffering capacities
(mmol NaOH pH''g")

Ficus microcarpa var. fuyuensis
Michelia maudiae
Elaeocarpus japonicus

Artocarpus hypargyreus

Heteropanax fragrans

Dracontomelon duperreanum

Ficus microcarpa

Koelreuteria bipinnata
Prerocarpus indicus

Cassia fistula

Ficus religiosa
Artocarpus  styracifolius

Gordonia axillaris

Artocarpus nitidus ssp.

lingnanensis

Toona sinensis

Tutcheria spectabilis

Manglietia glauca

Kigelia africana

Thevetia peruviana
Ormosia pinnata
Alstonia scholaris
Osmanthus fragrans
Cassia siamea
Dillenia indica
Carallia brachiata
Ficus annulata
Camellia japonica

Machilus chinensis

Actinodaphne pilosa
Annona muricata

Fagraea ceilanica

0.13+0.00
0.10£0.00
0.09+0.02
0.08+0.00
0.08+0.01
0.08+0.00
0.08+0.00
0.07+0.00
0.07+0.00
0.07+0.01
0.07+0.00
0.07+0.00
0.06+0.00
0.06+0.01

0.05+0.01
0.05+0.01
0.05+0.00
0.05+0.00
0.04+0.00
0.04+0.00
0.04+0.00
0.04+0.00
0.04+0.00
0.04+0.00
0.03+0.01
0.03+0.00
0.03+0.00
0.03+0.00
0.03+0.00
0.03+0.00
0.02+0.00

II

n=4
PST
SO,
[
OH pH
pH [12]

[18]

H+
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(0.1 mol/L NaOH)

H+
35

31

[10]
NaHSO, Fv Fv/Fm

pH 3.70
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