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UV-B RADIATION AND SULFITE AND THEIR RESISTANCES
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Abstract The increase in UV-B radiation and airborne SO, has become a serious environmental issue. In this
paper the photosynthetic responses of 20 species of common tropical and subtropical greening trees to supple-
mentary UV-B radiation and/or SO, simulated by sulfite solution were studied. Trees were grown under natu-
ral conditions in the South China Botanic Garden. The relative resistances of these trees were estimated through
the photosynthesis and chlorophyll fluorescence characteristics. Leaves were collected from the canopy of the 20
species and treated with UV-B radiation NaHCOj; and UV-B + NaHCO; for 72 h in the laboratory. Photosyn-
thetic O, evolution rate of these isolated leaves was then measured by leaf disc oxygen electrode system
Hansatech King' s Lynn UK  and their fluorescence emission Fv/Fm was tested using a PAM-Fluo-
rometer Walz Effelirich Germany . Results showed that these plants can be classified into three types high
resistance medium resistance and sensitive according to their resistant abilities to supplementary UV-B and/or
SO, . They further showed that the UV-B radiation damage to the trees could be enhanced by treatment with
SO, . The inhibition induced from a single stress factor SO, or UV-B  had a positive relationship with that
from combined factors UV-B + NaHCO; in these tested trees. The response of chlorophyll fluorescence char-
acteristics of these trees to environmental stress and applications of this technique for studying forest ecology
environmental physiology and stress physiology were also discussed.
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Fv/Fm
C;  CAM Sl
Fv/Fm 0.80 ~ 0.83 Bjorkman & Demmig Fv/Fm PSTI
1987 Ruban & Horton 1995 2000
PAM Walz Effeltrich Ger- 1.7
many Schreiber et al. 1986 80% 652 nm
1 pmol photon m=% 57! Arnon 1949
Fy 4 5
000 pmol photorr m~% s~ !
Fm Schreiber 1986 PSl 2.1
Fv/Fm Fv=Fm-F, 2 20 Pn  Fv/
Fv/Fm Fm
10 min
gk 1 I Michelia macclurei Elaeocarpus  aicu-
qT layus Heliciopsis lobate Melaleuca
Fv/Fm Fv/Fm viridiflora Madhuca pasquieri Cas-
PSII sia siamea Syzygium cumini
1
Table 1 ~ The plant materials
Species Families Age a Distribution
Subtropical
Michelia maccluret var. sublanea Magnoliaceae 6 temperate area and Guangdong Guangxi in China North of
Vietnam
. . I Tropical and
Brexia madagascariensis Saxifragaceae 12 .
sub- tropical
Sindora tookinensis Caesalpiniaceae 6 Tropical of Asia and Africa
Terminalia bellirica Combretaceae 6 Tropical
Acmena acuminatissima Myrtaceae 6 Southeast in China
Heliciopsis lobate Proteaceae 6 Guangdong and Yunnan in China
Elaeocarpus aiculatus Elaeocarpaceae 3 Tropical and Sub- tropical
. .. Tropical Guangdong and Yun-
Syzygium cumini Myrtaceae 2 nan in China
Plumeria rubra Apocynaceae 6 American South China
Parakmeria yunnanensis Magnoliaceae 2 Southeast and Southwest in China
Melaleuca viridiflora Myrtaceae 6 Australia
Lysidice rhodostegia Caesalpiniaceae 6 Guangdong and Guangxi in China
Styrax suberifolius Styracaceae 6 Tropical and Sub- tropical
Cinnamomum burmannii Lauraceae 6 Southeast in Asia
L .. India
Cassia siamea Caesalpiniaceae 2 Burma Thailand South in China
Mimusops elengi Sapotaceae 3 Tropical Southwest in China
Madhuca pasquieri Sapotaceae 2 Southeast and South in China
Tristania conferta Myrtaceae 6 Tropical in American
Tabebuia rosa Bignoniaceae 3 Tropical
Gmelina arborea Verbenaceae 6 Southwest and South in China
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2 20
Table 2 Chlorophyll fluorescence parameters and net photosynthesis rate of 20 tree species in winter and summer
Fv/Fm Pn pmolOs m™% s7!
Species 1998 1999 1998 1999
Winter light in 1998  Summer light in 1999 Dark Winter in 1998 Summer in 1999
1. Michelia macclurei var. sublanea 0.771+0.018 0.743+0.024 0.835+0.005 13.2+0.7 21.6+0.6
2. Sindora tookinensts 0.762 £0.011 0.686 +0.015 0.826 +0.006 13.0+£0.6 10.6+£0.6
3. Elaeocarpus aiculatus 0.691 £0.022 0.717+£0.018 0.819 + 0008 7.5+0.5 21.5+£0.9
4. Tristania conferta 0.656 +0.005 0.667 £0.026 0.812+£0.004 18.0£0.8 15.5+0.4
5. Lysidice rhodostegia 0.777 £0.002 0.704 +0.015 0.791 £0.008 15.0+0.7 15.7+0.6
6. Heliciopsis lobate 0.786 +0.021 0.659 +0.035 0.817 £ 0.006 5.6+0.3 15.6+£0.8
7. Melaleuca viridiflora 0.723£0.011 0.710 £0.025 0.820 £ 0.005 15.3+£0.6 38.9+2.9
8. Mimusops elengi 0.708 £ 0.012 0.679 £ 0.008 0.827 £0.007 25.1+£0.9  20.5+2.1
9. Parakmeria yunnanensis 0.654 £0.012 0.722+0.013 0.803 +0.011 13.1+£0.6 15.7+0.9
10. Acmena acuminatissima 0.662 +0.028 0.743 £0.024 0.815+0.013 11.5+£0.8 13.1+£0.6
11. Madhuca pasquiert 0.723£0.031 0.679 +£0.029 0.811 £0.004 6.6+0.9 18.6+1.2
12. Cassia siamea 0.733+£0.023 0.661 +£0.024 0.832+0.006 19.2+1.2  38.6+2.6
13. Terminalia bellirica 0.728 £0.023 0.704 £0.014 0.823 +0.009 16.5+1.4 21.2+1.3
14. Tabebuia rosa 0.660 +0.019 0.728 £0.016 0.789 £0.011 13.0£1.2 15.7+1.0
15. Styrax suberifolius 0.715+£0.019 0.779 £0.016 0.814 +£0.008 10.0+£0.7 11.9+0.6
16. Gmelina arborea 0.708 +0.023 0.757 £ 0.008 0.833+0.015 30.5+1.3  37.5+2.5
17. Syzygium cumini 0.698 +0.004 0.711+0.019 0.785 £ 0.008 9.9+0.6 23.7+£1.7
18. Brexia madagascariensis 0.684 £0.012 0.685 +0.009 0.814 £ 0.006 20.5+1.4 35.3+1.8
19. Plumeria rubra 0.709 £0.018 0.742£0.022 0.828 £0.007 13.9+0.8 24.3x1.6
20. Cinnamomum burmannii 0.774 £0.011 0.649 +0.008 0.831+0.009 22.5+1.1 27.4+1.9
Brexia madagascariensis Plumeria rubra UV-B NaHSO; UV-B + NaHSO; 3
Pn 2~3 Fv/Fm
Pn 2% ~40% 20 Fv/Fm
Sidora tookinensis Mimusops elengi UV-B + NaHSO;
Tristania conferta Acmena acuminatis- 1 3 1 3
sima Tabebuia rosa Styrax 10%
suberifolius 2
PSII Fv/Fm 3
20 3
Fv/Fm 0.816 +0.014
2 PSII UV-B + NaHSO;
1A B
3
Fv/Fm 2
CO, 1
Demmig-Adams 1992 UV-B  NaH-
Fv/Fm 2 SOs
Fv/Fm 8 9
10 min NaHS0,
2.2 UV-B / S0, PSII UV-B
Fv/Fm
1 1

Fv/Fm Fv/Fm
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