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Abstract

To compare the ability of tree species to absorb air pollutants, such as formaldehyde, C.
—Cs aldehydes, phenol, NO», SO:, and O+, the stomatal conductance of various tree species
was measured in Toyama prefecture, Japan. Stomatal conductance was measured in the
field by using a diffusion porometer during the daytime in the Botanic Gardens of Toyama
(31 species) and the Toyama Forestry and Forest Products Research Center (Forest Experi-
ment Station) (16 species), in June 1998 and September 1999. The mean stomatal conduc-
tances of the studied trees ranged from 0.07 (Acer japonicum, Osmanthus fragrans, Myrica
rubra, Camellia hiemalis) to 0.25 mol m~* s"' (Robinia pseudo-acacia) in the Botanic Gar-
dens of Toyama and 0.07 (Pasania edalis) to 0.21 mol m™? s™' (Hibiscus syriacus, Castanop-
sis cuspidata) in the Toyama Forestry and Forest Products Research Center. Robinia pseudo-
acacia, Hibiscus syriacus, and Lagerstroemia indica had higher stomatal conductances for
deciduous tree species. Castanopsis cuspidata, Cinnamomum camphora, Nerium indicum,
and Quercus myrsinaefolia had higher stomatal conductances for evergreen tree species. In
both measurement sites, the mean stomatal conductance of deciduous species was higher
than that of evergreen species and the mean stomatal conductance in June was higher than
that in September for deciduous tree species. The single tree of Zelkova serrata (total leaf
area; 1000 m*) in urban areas of Toyama prefecture was estimated to absorb 60 mg NO:, 82
mg Os, 9.7 mg SO, 5.5 mg formaldehyde, 2.4 mg acetaldehyde in one hour in the daytime.
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Table 1 Stomatal Conductance of Tree Species in the Botanic Gardens of Toyama.

Tree species Group n Stomatal conductance/mol m~2s~!

June—98 September —99 Mean

Deciduous broad-leaved trees

Robinia pseudo-acacia 2 8 0.29+£0.17%" 0.21£0.01#" 0.25
Hibiscus syriacus 1 11 0.25+0.10 0.1940.03 0.22
Lagerstroemia indica 2 8 0.25+0.08 0.18+0.05 0.22
Firmiana simplex 1,2 11 0.1940.07 — 0.19
Quercus acutissima 1 12 0.17£0.04 0.20%0.07 0.19
Ginkgo biloba 2 0.18%=0.04 0.124+0.01 0.15
Quercus mongolica 2 6 0.16+0.04 0.13+0.04 0.15
Liriodendron tulipifera 1, 2 14 0.14+0.06 0.15+0.05 0.15
Albizzia julibrissin 2 3 0.12£0.05 0.17£0.03 0.15
Prunus yedoensis 2 3 0.21+0.07 0.07+0.02 0.14
Acer buergerianum 2 5 0.12x0.03 — 0.12
Sophora japonica 1 12 0.13+0.03 0.10%0.03 0.12
Celtis sinensis 1 12 0.12+0.03 0.10+0.02 0.11
Zelkova serrata 1,2 20 0.144+0.03 0.06%0.01 0.10
Platanus orientalis 2 8 0.09+0.04 0.11+0.02 0.10
Acer palmatum 2 8 0.11£0.04 0.06=%0.01 0.09
Magnolia denudata 1 12 0.05=0.01 0.12+0.02 0.09
Quercus serrata 1 11 0.07+0.03 0.08=0.01 0.08
Acer japonicum 2 3 0.10+0.03 0.0440.01 0.07
Mean 0.15 0.12 0.14

Evergreen broad-leaved trees
Cinnarmomum camphora 1 12 0.16+0.05 0.17+0.02 0.17
Nerium indicum 1,2 20 0.17£0.08 0.14+0.03 0.16
Pasania edalis 1 12 0.124+0.03 0.134+0.02 0.13
Castanopsis cuspidata 1 12 0.12+0.03 0.11£0.03 0.12
Magnolia grandiflora 1 12 0.13%0.04 0.08=+0.05 0.11
Quercus glauca 1,2 2 0.11£0.04 0.09+0.03 0.10
Ligustrum Lucidum 1 12 0.10%+0.03 0.10+0.04 0.10
Quercus myrsinaefolia 1 12 0.101£0.02 0.09%0.02 0.10
Ternstroemia gymnantheria 1 12 0.06%0.03 0.10£0.02 0.08
Osmanthus fragrans 2 5 0.08=%0.02 0.06£0.02 0.07
Myrica rubra 2 8 0.08%=0.03 0.06+0.02 0.07
Camellia hiemalis 1 12 0.08x0.02 0.06+0.02 0.07
Mean 0.11 0.10 0.11
Solar radiation/MJ m~~ h™! 1.70 1.46 1.58
Relative humidity/% 61.1 54.8 58.1
Temperature/ C 23.3 27.3 25.3

a ) Mean value and standard deviation.

HEE S 120F, R 2 B T S H A o 5155 R SR L ORI Y BRI RE D K & €
BB % JE L, &S0 S AR L T2 bt RIS LD RTH > 72,
NKEABRERNEE N B R E W EHE LT 72, 0YF, L0, IR, A Fay,
Bo GMOPEBRITEES OUEHARLE -T IRFT, AFTUA, EvaAy, TNV, T
Fawboo, EHIEIZBWT S EERE AL, FAY YRy OLOBHEILE L gLy

44— wERSEA 2k



IS 31T BB A D KA G PP ) O L8R 45

Table 2 Stomatal Conductance of Tree Species in the Toyama Forestry and For-
est Products Research Center (Forest Experiment Station).

Tree species n Stomatal conductance/mol m ?s !

June—98 September—99 Mean

Deciduous broad-leaved trees
Hibiscus syriacus 9 0.24+0.11° 0.17£0.04 0.21
Prunus lannesiana 10 0.23%+0.06 0.15+0.01 0.19
Magnolia obovata 10 0.21£0.06 0.17x0.01 0.19
Ulmus davidiana 10 0.15%+0.05 0.18+0.15 0.17
Fagus crenata 10 0.19%0.05 0.1240.01 0.16
Quercus mongolica 10 0.22%0.11 0.07x0.02 0.15
Magnolia liliflora 10 0.15+0.06 0.14+0.03 0.15
Cercidiphyllum japonicum 10 0.17£0.07 0.09£0.01 0.13
Zelkova serrata 10 0.1240.04 0.11+£0.02 0.12
Ginkgo biloba 10 0.14£0.07 0.08+0.02 0.11
Platanus orientalis 10 0.10%0.03 0.1040.03 0.10
Mean 0.17 0.13 0.15

Evergreen broad-leaved trees
Castanopsis cuspidata 10 0.24=%0.05 0.17£0.02 0.21
Quercus myrsinaefolia 10 0.20+0.08 0.12+0.02 0.16
Magnolia grandiflora 10 0.07=0.02 0.13-+0.08 0.10
Ternstroemia gymnantheria 10 0.06£0.01 0.09x0.02 0.08
Pasania edalis 10 0.06+0.03 0.08+0.02 0.07
Mean 0.13 0.12 0.12
Solar radiation/MJ m~* h ™! 1.89 2.24 2.07
Relative humidity/% 76.5 28.8 67.7
Temperature/C 25.9 27.9 26.9

a ) Mean value and standard deviation.
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Table 3 Regression Coefficient of Multilinear Regression Analysis for Stomatal Conductance in the

Botanic Gardens of Toyama.

Tree species n R Regression coefficient
Solar Relative Temperature  Constant
radiation humidity
Deciduous broad-leaved trees
Robinia pseudo-acacia 8 0.641 0.0325 —0.0090 0.0150 0.429
Hibiscus syriacus 11 0.333 0.0213 —0.0002 —0.0036 0.283
Lagerstroemia indica 8 0.814 0. 0624 0. 0009 0.0016 0.031
Firmiana simplex 11 0.825* 0.0278 0.0054* 0.0188 —0.633
Quercus acutissima 12 0.792* 0.0351* 0.0032 0.0101 —0.299
Ginkgo biloba 0.654 0.0288 0.0033 —0.0039 -0.010
Quercus mongolica 0.997** 0.0592** 0.0027* 0.0016 —0.137
Liriodendron tulipifera 14 0. 589 0.0297 0.0013 0.0076 —0. 165
Albizzia julibrissin 8 0.481 0.0022 —0.0024 0.0046 0.174
Prunus yedoensis 0.690 0.0828 0.0023 —0.0214 0.389
Acer buergerianum 5 0. 967 0.0045 0. 0036 0.0289 —0.822
Sophora japonica 12 0.751 0.0175 0.0013 —0.0032 0.099
Celtis sinensis 12 0.767 0.0211* 0.0010 —0.0014 0.054
Zelkova serrata 20 0.523 0.0200 0.0007 —0.0046 0. 148
Platanus orientalis 8 0.790 0.0238 0.0018 —0.0061 0.098
Acer palmatum 8 0.468 0.0081 0.0018 0.0058 —0.179
Magnolia denudata 12 0.893** 0.0100 0. 0009 0.0102**  —0.237
Quercus senata 11 0.487 0.0112 0. 0003 0.0016 —0. 004
Acer juponicum 8 0.461 0.0184 0.0011 0. 0000 —0.027
Evergreen broad-leaved trees
Cinnamomum camphora 12 0.659 0.0211 —0.0002 0.0033 0.051
Nerium indicum 20 0.698* 0.0517** 0.0016 0. 0029 —0.095
Pasania edalis 12 0.622 0.0197 0. 0006 0.0021 0.002
Castanopsis cuspidata 12 0.806* 0.0329** 0. 0006 —0.0002 0.023
Magnolia grandiflora 12 0.901** 0.0483** 0.0060* 0.0033 —0.377
Quercus glauca 20) (). 689* 0.0202* 0.0019 0.0048 —0.165
Ligustrum Lucidum 12 0.750 0.0290* 0. 0035 0.0057 —0.279
Quercus myrsinaefolia 12 0.651 0.0133 0.0003 0. 0006 0.042
Ternstroemia gvmnantheria 12 0.777 0.0031 0.0041* 0.0093* —0.378
Osmanthus fragrans 3 0.388 0.0102 —0.0004 —0.0052 0.208
Myrica rubra 3 0.975%* 0.0293** 0. 0003 —0.0040 0.100
Camellia hiemalis 12 0.504 0.0125 0.0012 0.0010 —0.039

R: Multiple correlation coefficient *: Signif. LE. 5 %
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Table 4 Regression Coefficient of Multilinear Regression Analysis for Stomatal Conductance in the
Toyama Forestry and Forest Products Research Center(Forest Experiment Station).

Tree species n R Regression coefficient
Solar Relative Temperature  Constant
radiation humidity

Deciduous broad-leaved trees
Hibiscus syriacus 9 0.642 0.0050 0.0039 —0.0090 0.178
Prunus lannesiana 10 0.944**  —0.0028 0.0032* —0.0086* 0.207
Magnolia obovata 10 0.338 —0.0032 0. 0006 —0.0042 0.269
Ulmus davidiana 10 0.326 0.0244 0. 0000 —0.0072 0.298
Fagus crenata 10 0.966** 0.0216* 0.0045** 0.0016 —0.230
Quercus mongolica 10 0.878*  —0.0149 0.0087**  —0.0078 —0.214
Magnolia liliflora 10 0.783 0.0480* 0.0013 0.0014 —0.075
Cercidiphyllum japonicum 10 0.955** 0.0167 0.0044**  —0.0052 —0.062
Zelkova serrata 10 0.888* 0.0271* 0.0009 —0.0026 0.071
Ginkgo biloba 10 0.768 —0.0016 0.0032 —0.0051 0.037
Platanus orientalis 10 0.639 0.0223 0.0014 0.0044 —0.167

Evergreen broad-leaved trees
Castanopsis cuspidata 10 0. 760 0.0129 0.0027 —0.0044 0.112
Quercus myrsinaefolia 10 0.654 0.0172 0.0045 0.0092 —0.420
Magnolia grandiflora 10 0.676 0.0531 —0.0014 0.0020 0.034
Ternstroemia gymnantheria 10 0.762 0.0170 —0.0007 0.0007 0.061
Pasania edalis 10 0.688 0.0238 0. 0003 0.0001 —0.008

R: Multiple correlation coefficient *: Signif. LE. 5% **: Signif. LE. 1 %
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