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A Study on Selection of SO, Resistant Tree Species'*
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ABSTRACT

Seedlings of 6 tree species were treated with artificial acid rain and acid mist (pH 5.0, 4.0, 3.0) and
ground water (pH 6.5), to select SO,-resistant tree species. The growth variable, leaf injury rate and
chlorophyll content were measured and compared among the various pH levels,

Seedling height of Rosa muitiflora decreased with deceasing pH levels of artificial acid rain and was
tallest at control plot, but that of Ailanthus allissima was tallest at pH 5.0 plot. For the seedlings of
Robinia pseudoacacia, Magnolia obovata and Wistaria floribunda, top and root dry weights per seedling at
pH 5.0 plot were higher than those at control plot. Leaf injury rate(injured leaf area and injured leaf
rate) increased with decreasing pH levels of artificial acid rain. the changes of leaf chlorophyll content
was slightly different among tree species, Leaf chlorophyll content of Rose multiflora, measured during
the period July to September, decreased with decreasing pH levels of artificial acid rain. Leaf chlorophyll
content of Magnolia obovata increased on July, but decreased severely on September, with decreasing pH
levels of artificial acid rain.
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Table 1. Means of height growth of the seedlings between the treatments by tree species and their test of

least significant difference

seedling height (cm/%)

Tree species Rosa Robinia Magnolin Atlanthus Fraxinus Wistaria
multiflova  pseudo-acacia obobata altissima mandshurica  florvibunda

Control(pH 6.5) 18.30(100.0) 22.77(100.0) 6.95(100.0) 10.50(100.0) 6.13(100.0) 16.50(100.0)
pH 5.0 14.80( 80.9) 22.70( 99.7) 7.70(110.8) 10.53(100.3) 6.38(104.1)  19.80(120.0)
pH 4.0 13.60( 74.3) 18.00( 79.1) 6.05( 87.1) 9.82( 93.5) 5.93( 96.7) 16.52(100.1)
pH 3.0 13.40( 73.2) 14.40( 63.2) 5.93( 85.3) 9.33( 88.9) 5.62( 91.7) 12.60( 76.4)

F-value 6.76%* 1.51 1.90 4.28* 0.93 1.21

LSD 0.05 2.62 NS NS 0.83 NS NS

Significant at 5%(*), 1%(**) level and not significant(NS)
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Table 2. Means of injured leaf rate(ILR, %) and injured leaf area(ILA, mm?) between treatments of
acid mist by tree species

. August 28 September 13
Tree species pH levels

ILR ILA ILR ILA
Control{pH 6.5) 3.50 2.00 28.57 20.00
Rosa pH 5.0 5.34 7.50 29.17 32.50
multiflora pH 4.0 11.37 10.50 46.43 75.00
pH 3.0 15.18 65.00 52.50 450.00
Control (pH 6.5) 0.00 0.00 0.00 0.00
Robinia pH 5.0 2.57 1.50 8.33 10.00
bsendo-acacia pH 4.0 5.14 9.00 12.50 37.50
pH 3.0 15.48 45.00 45.00 300.00
Control (pH 6.5) 0.00 0.00 7.14 1.00
Muagnolia pH 5.0 2.34 1.00 10.00 3.00
obovata pH 4.0 4.41 3.50 21.43 9.50
pH 3.0 9.45 10.50 36.11 37.50
Control(pH 6.5) 0.00 0.00 0.00 0.00
Atilanthus pH 5.0 0.00 0.00 0.00 0.00
altissima pH 4.0 0.00 0.00 0.00 0.00
pH 3.0 1.27 4.50 5.56 15.00
Control(pH 6.5) 2.57 1.00 7.69 3.50
Fraxinus pH 5.0 4.34 2.50 8.70 5.00
mandshurica pH 4.0 4.47 2.50 11.37 8.50
pH 3.0 10.34 8.50 30.36 16.50
Control(pH 6.5) 0.00 0.00 0.00 0.00
Wistaria pH 5.0 0.00 0.00 8.33 2.50
Hloribunda pH 4.0 1.21 2.00 10.00 12.50
pH 3.0 9.18 10.50 25.00 50.00

et
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Table 3. Mean values of chlorophyll content of the seedlings by tree species and by pH levels

. . July 28 August 30 September 29
I'ree species pH levels
Chli.a Chl,b a+b a/b Chi.a Chl.b a+b a/b Chl.a Chllb a+b a/b
Control(pH6.4) 5.68 3.50 9.18 1.62 6.76 4.07 10.83 1.66 6.10 2.77 8.87 2.20
Rosa pH 5.0 4.88 228 7.16 2.14 6.48 3.25 9.73 1.99 5.88 2.86 8.74 2.06
multiflora pH 4.0 4.50 1.86 6.36 2.42 6.78 3.23 10.01 2.10 3.74 2.70 6.44 1.39
pli 3.0 512 2.02 7.14 2.53 6.40 3.04 9.44 211 3.30 1.00 4.30  3.30
F-value 2.60 11.10* 7.92* 2.25 0.67 6.00 6.10 1.00 103.0** 158.0** 43.0** 32.0**
LSD 0.05 NS 0.88 1.36 NS NS NS NS NS 0.20 0.20 0.31 0.28
Control(pH6.4) 4.88 1.95 6.83 2.50 576 2.8%8 8.64 2.00 6.02 2.84 8.86 2.12
Robinia pH 5.0 4.96 1.72 668 2.8 554 2.54 8.08 2.18 4.50 1.53 6.03 2.94
bseudo -acacia pH 4.0 5.26 1.94 7.20 2.71 4.72 1.38 6.10 3.42 5.32 2.20 7.52 2.42
pH 3.0 5.22 2.60 7.82 2.01 4.54 1.63 6.17 2.79 5.70 2.62 8.32 2.18
F-value 0.12 1.80 0.71 2.00 6.00 11.67* 7.25* 21.0* 10.50* 16.75%" 18.22** 7.00"
LSD 0.05 NS NS NS NS NS 0.81 1.47 0.31 0.3 0.56 0.83 0.24
Control{pH6.4) 3.44 1.18 4.62 2.92 4.19 11.67 5.23 4.03 4.25 1.56 5.81 2.72
Magnolia pH 5.0 454 1.90 6.44 2,39 3.8% 1.32 521295 3.34 0.98 4.32  3.41
obovata pH 4.0 4.52 1.96 6.48 2.31 4.17 1.09 5.26 3.83 3.14 0.85 3.99 3.69
pH 3.0 5.11 2.29 7.40 2.23 3.63 1.08 4.71 3.36 1.72 0.45 2.17 3.82
F-value 3.57  6.29 24.22** 5.00 1.33 0.30 0.56 0.70 164.0** 44.00"* 195.0** 3.00
LSD 0.05 NS NS 0.83 NS NS NS NS NS 0.19 0.24 0.28 NS
Control(pH6.4) 5.03 2.09 7.12 2.41 395 1.30 5.25 3.04 3.71 1.29 5.00 2.8%
Allanthus pH 5.0 438 1.49 587 2.94 39 1.25 5.213.17 2.78 0.58 3.36 4.79
altissima pH 4.0 4.17 1.64 5.81 2.54 4.42 1.60 6.02 2.76 2.92 0.78 3.70 3.74
pH 3.0 4.48 158 6.06 2.84 4.15 1.47 562 2.82 3.08 0.86 3.94 3.58
F-value 28.0** 4.67 9.25* 1.50 0.33 0.21 0.28 0.38 1.50 6.00 3.00 3.10
LSD 0.05 0.14 NS ¢.52 NS NS NS NS NS NS NS NS NS
Control(pH6.4) 4.07 2.60 6.67 1.57 4.39 1.71 6.10 2.57 3.60 0.98 4.58 3.67
Frazinus pH 5.0 444 1.82 6.26 2.44 365 1.25 4,90 2.92 2.98 0.77 3.75 3.87
mandshurica pH 4.0 493 1.78 6.71 2.77 2.82 0.83 3.65 3.40 2.62 0.72 3.34 3.64
pH 3.0 487 1.79 6.66 2.72 4.00 1.35 5.352.96 2.06 0.61 2.67 3.38
F-value 0.40 0.80 0.12 7.00% 11.50*13.5013.86*3.50  7.00" 5.00 9.20* 0.33
LSD 0.05 NS NS NS 0.34 0.37 0.37 0.75 NS 0.50 NS 0.64 NS
Control(pH6.4) 4.39 1.77 6.16 2.48 6.08 3.04 9.12 2.00 5.77 2.83 8.60 2.04
Wistaria pH 5.0 4.67 2.10 6.77 2.22 6.25 3.40 9.65 1.84 5.88 2.91 8.79 2.02
floribunda pH 4.0 5.39 2.68 8.07 2.01 6.05 2.44 8.49 2.48 5.42 2.65 8.07 2.05
pH 3.0 5.08 2.54 7.62 2.00 6.04 3.00 9.04 2.01 4.00 1.20 5.20 3.33
F-value 3.33 10.80* 5.67 7.67* 1.67 2.71 2.58 6.68 7.60* 6.50 10.59* 1.26
LSD 0.05 NS 0.64 NS 050 NS NS NS 0.14 0.64 NS 1.49 NS

gignificant at 5% (*),

1% (**) level and not significant(NS)
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Table 4. Relative resistance of tree species to artificial acid rain

Tree species Seedling Seedling Injure Injured Chlorophyll
height growth leaf area leaf rate content

Rosa S S S S S
raultiflora

Robinia . S T I I T
tseudo-acacta

Magnolia T T I S S
chovata

Autanthis I I T T T
altissima

Fraxinus ' I I I T I
mandshurica

Wistaria T T T I T
floribunda

T ; tolerant, [ ; intermediate, S ; susceptible
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