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A Study on Selection of SO, Resistant Tree Species!”
—I. Leaf Disk Experiment—
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ABSTRACT

To select SQ,-resistant tree species, leaf disks of 6mm in diameter, cut from the leaves of 6 species ( Wistaria
Slortbunda, Magnolia obovaia, Rosa multiflova, Liriodendron tulipifera, Robinia pseudo—acacia and Acer
palmatum) were floated on 25ml of testing medium and placed on laboratory under fluorescent lamp (1, 500
Lux) for 20 hours. Chlorophyll content and acidity of the testing medium were measured. Testing medium was
prepared by diluting H,SO,, H,S0; and Na,SO, with distilled water for various stoichiometric S0,
concentrations, 0, 25, 50, 100 and 250 ppm.

Total chiorophyll content was more decreased after treatment than before treatment, and was decreased

more severely in H,SO; sources, followed by H.SO, and Na,SO, sources. Decreasing rate of total chlorophyll
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content was generally large in Acer palmatum . Magnolia obovata and Wistaria floribunda, and was relatively

small in Rosa multiflora, Liriodendron tulipifera and Robinia pseudo—acacia. Decreasing rate of chlorophyll
content may be useful index for judging susceptifility of the leaf to SO,. The acidity of the testing medium

was generally decreased after treatment, and it means that cell leakage was occurred during treatment. The

differences in medium acidity between before and after treatment may be poot index for susceptibility of the

leaf to SO, owing to the difference among tree species in development of leaf mesophyll, acidity maintaining

mechanism and butter capacity of the leaf tissue.
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Table 1. pH values of testing medium

%onti]ol Stoichiometric SO, concentration
Source of (phosphate

medium buifer) 25ppm 50ppm 100ppm 250ppm
H,SO0, 7.00 3.96 3.43 3.06 2.57
H.,S0, 7.00 3.05 2.88 2.53 2.12

Na, 30, 7.00 6.81 6.73 6.36 6.20
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of chlorophyll a to chlorophyll of by tree

Tree species Wistaria florifunda Magnolia obovata Rosa multifiora
Chl. content(ug.cm?) a b a+b a/b a b a+b a/b a b a+b a/b
Before treatment 5.97 4.88 10.85 1.23 5.45 3.83 9.28 1.60  5.87 4.43 10.30 1.33
After treatment
Control  0ppm  5.94 4.43 10.37 1.41 4.94 3.19 8.13 1.60  5.91 4.35 10.36 1.37
H:S0,  25ppm 5.70 4.42 10.12 1.40 5.03 3.16 8.19 1.1 5.77 4.10 9.87 1.41
50ppm  5.55 4.24 9.79 1.39 5.08 3.24 8.32 1.5 5.82 4.37 10.19 1.34
100ppm  5.63 4.38 10.01 1.34 4.9 3.04 8.03 1.70  5.78 4.33 10.11 1.33
250ppm  5.55 4.15 9.70 1.45 4.91 2.93 7.84 1.77  5.74 4.09 9.83 1.40
F-value 19.209** 15.802** 5.348** 2.811'  7.325°" 14.029** 15.315%* 2.917* 6.059°° 4.552°* 6.465** 2.780°
LSD 0.05 0.13 0.22 0.53 0.14 0.21 0.25 0.38 0.13  0.08 0.20 0.23 0.06
H,S0; 25ppm  5.81 4.03 9.84 1.47 4.66 2.64 7.30 1.83 5.73 4.09 9.82 1.41
50ppm  5.59 3.93 9.52 1.39 5.07 2.84 7.91 1.83 5.78 4.23 10.01 1.37
100ppm  5.58 4.15 9.73 1.34 5.01 2.80 7.81 1.88 5.77 4.09 9.86 1.42
250ppm  5.57 4.08 9.65 1.45 5.21 2.98 8.19 1.78 5.60 3.48 9.08 1.65
F-value 7.234%*  8.802** 8.648%" 4.765°* 3.886*  4.747°* 4.475** 1.909 5.125** 12.357** 11.775** 9.110**
LSD 0.05 0.20 .35 0.31 0.12 0.29 0.57 0.91 NS 0.14 0.28 0.38 0.11
Na, SO, 25ppm  5.60 3.97 9.57 1.54 5.06 3.3 8.39 1.58 5.86 4.14 10.01 1.43
50ppm  5.94 4.67 10.61 1.28 4.97 3.13 8.10 1.62 5.96 4.39 10.35 1.36
100ppm  5.69 4.15 9.84 1.41 4.80 2.91 7.71 1.74 5.86 4.25 10.11 1.40
250ppm  5.66 3.94 9.60 1.51 4.80 2.7 7.52 1.81  5.91 4.20 10.10 1.42
F-value 5.423**  5.456** 6.214"* 4.320°* 5.216°" 11.998** 11.067** 3.626* 0.927 3.944**  2.906" 4.150**
LSD 0.05 0.21 0.48 0.64 0.18 0.31 0.32 0.54 0.15 NS 0.17 0.23 0.06
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Liriodendron tulipifera Robinia pseudo-acacia Acer palmatum

a b a+b a/b a b a+b a/b a b a+b a/b
5.02 3.54 8.56 1.64 5.85 4.49 10.34 1.32 5.27 2.45 7.71 2.17
5.04 3.31 8.35 1.66 5.78 4.28 10.06 1.35 5.20 2.66 7.86 2.01
5.10 3.28 8.38 1.79 5.68 4.35 10.03 1.31 4.91 2.3¢ 7.26 2.31
5.14 3.29 8.43 1.69 5.68 4.48 10.16 1.28 4.83 2.18 7.01 2.39
5.08 3.46 8.54 1.59 5.63 4.22 9.85 1.34 4.42 1.91 6.34 2.45
5.06 3.43 8.49 1.63 5.66 4.11 9.76 1.39 3.94 1.62 5.56 2.53
0.714 2.194 0.629 1.179 1.363 3.406" 3.283" 1.341 38.397** 12.652** 43.408** 1.885

NS NS NS NS NS 0.24 0.34 NS 0.24 0.31 0.39 NS
4.88 2.96 7.84 1.93 5.75 4.32 16,07 1.37 4.17 1.62 5.79 3.31
4.78 2.62 7.40 2.22 5.70 4.20 9.90 1.40 4.30 1.87 6.17 2.64
4.86 2.92 7.78 1.90 5.65 4.23 9.89 1.39 4.27 1.76 6.03 2.65
5.05 2.93 7.98 1.91 5.67 3.96 9.63 1.50 4.09 1.55 5.63 2.91
0.822 3.887% 2.366 2.803* 0.915 2.144 2.325 2.008 27.402%* 16.776** 27.919** 5.237**
0.36 0.49 NS 0.37 NS NS NS NS 0.30 0.33 (.55 0.61
4.91 3.35 8.26 1.62 5.98 4.26 10.24 1.41 . 4.60 2.00 6.61 2.47
4.69 3.30 7.99 1.83 5.70 4.25 9.95 1.38 4.72 2.11 6.83 2.33
4.89 3.25 8.14 1.94 5.61 3.78 9.38 1.56 4.36 1.74 6.09 2.80
4.69 3.07 7.76 2.09 5.27 3.53 8.79 1.67 4.55 2.00 6.55 2.63
5.135** 3.911° 9.543** 1.709 6.718** 14.420* 17.736** 12.774** 9.344* 7.794** 11.347** 4.762**
0.20 0.22 0.26 NS 0.28 0.28 0.41 0.11 0.35 0.35 ¢.61 0.39

Significant at 5% (*), 1% (**) level and not significant(NS)
WEERS MoRe] HEYHALIW TR TR MR ebd & 9le-E Uy i (Toddst

Fog aA vepbed, g, FEH YT, ol
vl @ EGER GRS wEEe] A el
ole{dl @A 4(1986), 4(1980), Umbachse}
Davis(1984), #£5(1979) Sol %38l SO, i3 8
Y mEEe FaEE Rl ol HE BEY
ERFE 7L B RS RUES.L H ek aR (light
harvesting complex) 2 4] 2] #feS =ton (Katz,
1972), #£EHS £HI= £BY Bl (Kims}
Lee, 1983), 7z} stressof ol gt {H{EF2E S #E&E

i 0
i

[4]

Arnold, 1962) % ¥ o}, SO,ol 3 fashmes o] 4
B e HERES BEREETERY B2 e
e AL 7bed Aeos watdd

EERRS BERL

WG B THEES 8{uE S Table 3o u
Ack. o fHEel 4 H.SO. & ®BiFez #A&
o EEE AR BEs Rd A4 debde, o

2.2 H,50,, Na,SO,9 o2 velutel. g

Table 3. Means of pH values of the testing medium by tree species and by the source of medium

Tree species Wistaria Magnolia Rosa
floribunda obovata mudtiflora
Source of H,SO, H.S0, Na,SO, H,SO, H,SO, Na,SO0, H,SO, H.SO, Na,S0,
medium
control (0ppm) 7.03 7.03 7.03 7.04 7.05 7.04 7.00 7.00 7.00
25ppm 6.39 5.61 6.84 7.25 6.47 6.91 6.68 5.65 6.64
S0ppm 5.64 5.51 6.89 7.10 5.66 6.97 6.45 5.30 6.64
100ppm 4.48 4.77 6.81 6.46 5.04 7.04 5.06 4.95 6.62
250ppm 3.717 3.71 6.85 4.88 4.15 7.09 3.73 3.88 6.56
Liriodendron Robinia Acer
tulipifera pseudo-acacia palmatum
H,SO, H,S0, Na,S0, H.S0, H,S0, Na,S0, H,SO, H,S0, Na,SO,
7.00 7.00 7.00 7.04 7.04 7.04 7.04 7.04 7.04
6.88 6.18 6.91 6.60 5.91 6.83 5.99 5.42 6.73
6.71 5.22 6.91 6.33 5.25 6.67 5.41 4.85 6.60
5.73 4.97 7.04 4.91 4.85 6.57 4.65 4.42 6.39
4.39 3.98 7.00 3.98 3.93 6.49 3.87 3.35 6.24
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