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Abstract

This study was conducted for the assessment of the effects of acid rain and soil fertilizers on photosynthetic
rate, wax content, and coptact angle on 5-year seedlings of Japanese red pine (Pinus densiflora Sieb. et Zucc.)
leaves. The seedlings were exposed to pH 3.0 (simulated acid rain), pH 6.5 (ground water) and rain (pH around
4.6). The seedlings were also treated with Ca(OH),, Mg(OH)., and Ca(OH),+ Mg(OH),+ C.F.(compound
fertilizer). Photosynthetic rate, stomatal conductance, wax content, contact angle value, and mineral nutrient
content of the leaves were measured and the results were as follows:

1. Photosynthetic rate and stomatal conductance of the leaves increased with the increase of pH. Photo-

synthetic rate and stomatal conductance increased with application of soil fertilizer in the pH 3.0 treatment,
but showed no changes in the rain and the pH 6.5.

2. Contact angle value and wax content of the leaves did not change with the pH treatments, but increased

with the fertilizer treatments.

3. Mineral nutrient contents of the leaves were lowest in the rain treatment and highest in the pH 6.5 treat-

ment. The increase of mineral nutrient contents was observed with the soil fertilizer treatments.
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Table 1. pH and cation content in rain, pH 3.0 and Table 2. Chemical properties of experimental soil.
pH 6.5 treatment. T pH K Ca Mg
K Ca Mg reatment (1:5) me/100
Treatment  pH : g
peq/ 1 rain 458 0.423  0.764  0.268
rain 4,600 1.62 6,41 2,36 pH 3.0 4.48 0,372 0.685 0.267
5.31” pH 6.5 4,48 0.388 0.824 0.229
pH 3.0 3.02 83.38 163, 42 123.43
pH 6.5 6,58 65.73 150, 20 113,15
Source: ® Meteorological Research Institute, 1992 Z7kslg ot Q1 F7e Al vinay K §He 2

¥ Ministry of Environment, 1993
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Table 3. Soil chemical properties after pH and soil fertilizers.

Treatment pH K Ca Mg

pH Fertilizer (1:5) me/100g
rain Control 4.57 0,229 0.738 0.118
Ca(OH). 4.64 0.211 1.210 0.105
Mg(OH). 4.62 0.231 0.974 0.145
Ca+Mg+C.F? 4.68 0.257 0.832 0.486
LSD¥ 0.04 0.003 0.006 0.008
pH 3.0 Control 4,47 0.190 0.675 0. 107
Ca(OH), 4.54 0.263 1.112 0.126
Mg(OH), 4.60 0.210 0.808 0.376
Ca+Mg+C.F. 4.66 0.178 0.938 0.640
LSD 0.07 0.006 0.009 0.008
pH 6.5 Control 4.49 0.219 0.711 0,118
Ca(OH); 4.55 0.235 0.969 0.141
Mg(OH). 4.47 0.246 0.959 0.528
Ca+Mg+C.F, 4.67 0.216 0,987 0.436
LSD 0.05 0. 005 0.008 0.007

z @ Ca(OH),+Mg(OH).+Compound Fertilizer

Y : Means are separated within columns for each fertilizer by Fisher’s least significance at p<0.05.
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Table 4. Net photosynthesis (Pn) and Stomatal con-
ductance (Cs) of 1-year Japanese red pine
measured after pH and soil fertilizers(Photon
flux density was 1206~1381 umol/m?/s, leaf
temperature was 25~27°C).

Treatment Pn Cs
pH Fertilizer (umol/g.Fr.wt./s)(cm/s)
rain Control 167.2 2.88

Ca(OH), 163.2 2.52
Mg(OH). 187.2 3.16
Ca+Mg+C.F’ 140.4 2.62
pH 3.0  Control 134,0 1.48
Ca(OH). 137.6 2.54
Mg(OH). 142.6 3.04
Ca+Mg+C.F. 164.6 5.29
pH 6.5  Control 223.4 3.57
Ca(OH). 244.8 1.85
Mg(OH), 190.8 4,50
Ca+Mg+C.F. 241.0 8.01

7 : Ca(OH).+Mg(OH).+Compound Fertilizer
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Table 5. Contact angle value and wax content of
1-year Japanese red pine after pH and soil

fertilizers.

Treatment Contact Wax content
pH Fertilizer angle(®) (mg/g Fr.wt.)
rain Control 71.5 4.7

Ca(OH). 73.3 5.1
Mg(OH). 73.5 4.9
Ca+Mg+C.F? 73.5 5.3
LSDy 1.2 0.4
pH 3.0 Control 72.0 5.0
Ca(OH). 78.3 6.0
Mg(OH). 77.2 5.7
Ca+Mg+C.F. 75.5 5.7
LSD 2.4 0.2
pH 6.5 Control 72,5 4,8
Ca(OH). 74.3 5.7
Mg(OH), 75.9 6.0
Ca-+Mg+C.F. 80,0 5.5
LSD 1.1 1.1

*
*

Interaction pH * Fer.

Qo) FYAEE, %x g R I 0
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Table 6. Mineral nutrient content of 1-year Japanese
red pine after pH and soil fertilizers.

Treatment K Ca Mg
pH Fertilizer (%) (ppm)
rain Control 0.398 0,186 1404, 2

Ca(OH). 0.638 0.223  1803.5
Mg(OH), 0.576 0.248  1984.1
Ca+Mg+C.F’ 0.649 0.210  2046.0
LSD¥ 0.042 0.011 61.8
pH 3.0 Control 0.524 0.197  1727.5
Ca(OH), 0.552 0.233  2558.2
Mg(OH): 0.522 0.258  2493.7
Ca+Mg+C.F. 0.650 0.275  2273.6
LSD 0,012 0.012 31.5
pH 6.5 Control 0.678 0.178  1472.1
Ca(OH). 0.651 0.272  1681.7
Mg(OH). 0,59 0.211  2288.0
Ca+Mg+C.F. 0,633 0.234  1726.7
LSD 0.010 0,064 9.9
Significance pH " e >
Interaction pH * Fer, * > -

* . Ca(OH):+Mg(OH),+Compound Fertilizer

¥ . Means are separated within columns for each ferti-
lizer by Fisher’s least significance at p<0.05.

*,** . Significance at p<0.05 or 0,01 respectively
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* 1 Ca(OH).+Mg(OH).+ Compound Fertilizer
¥ : Means are separated within columns for each ferti-
lizer by Fisher’s least significance at p<0.05.

. Significance at p<0.05 or 0,01 respectively
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