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Effects of Simulated Acid Rain on Chemical Properties of the Experimental
Soil of pinus densifloraS. et Z. and Forsythia Koreana Nak. Seedlings

® oA o

Yong-Moon Cheong

ABSTRACT

For the purpose of examining the effects of simulated acid rain on the chemical properties of
the experimental soil in Pinus densiflora seedlings and Forsythia koreana rooted cuttings, the experi-
mental design of randomized block arrangement with three replications was implemented in the
experimental field of Yesan National Agricultural Junior College.

One-year-old Pinus densiflora seedlings and Forsythia koreana cuttings were planted in the pots
filled the mixed soils (nursery soil: forest soil of siliceous sandy loam = 1:1 V/V) in the early spring
of 1985.

The regime of artificil acid rain, in terms of spray frequency per monthly and spray amount at
single treatment per plot, was simulated on the basis of climatological data averaged from 30 years
records. Simulated acid rain (pH 2.0, pH 4.0, and pH 5.5 as control) containing sulfuric and nitric
acid in the ratio of 3:2 (chemical equivalant basis) diluted ground water, were treated on the experi-
mental plants under condition of cutting off the natural precipitation with vinyl tunnel, during the
growing season (May 1 to August 31) in 1985. The results obtained in this study were as follows;

1. Soil acidity was dropped, and exchangeable aluminum contents in the soil was dramatically
increased in both species, with decreasing pH levels of acid rain.

2. [Exchangeable potassium, clacium, magnesium contents, and base saturation degree of the soil
were highly decreased in two species as the pH levels of acid rain decreased.

3. In two species, sulfate concentrations in the soil were decreased of pH 4.0 treatment, and re-
markably increased at pH 2.0 treatment of acid rain in comparison with control.

4. Total nitrogen and available phosphate contents of the soil were not affected by acid rain treat-
ment in the both species, and Fe contents at pH 2.0 treatment were highest among three acid
rain treatments.
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Table 1. The soil properties of the experimental aursery

Texture Sandy loam
pH(H,0, 1:5) 6.2

At .56 ppm

K* .16me.100 g™}
Na* .28me. 100g7?
Ca** 3.78me.100g™!
Mg*t .98me.100g™!

Total Base 5.20 me+100g™!
Base sat. 73.86 %

C.E.C 7.04 me - 100g™!
T.N .06 %

Avail, P, Qg 60. 97 ppm

S0, 61.44 ppm

Fe .112%
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Table 2. Conductivity, major anion and cation concentration of simulated acid rain used

in this study

Conduc-

Major anions(ppm)

Major cations ( ppm)

pH values tivity
(@ mhos) SO4~S NO-N P,0s

- K* Na* Ca*™ Mg'" NH,*

Control
(pH 5.5) .65 30.44 14.93 .41
2.54 250.17 30.28 .83

pH 4.0
PH 2.0 36.27 2036.19 745.81 .63

11.34 1.32 6.16 19.75 2.61  0.45
15,03 2.45 10.08 35.20 8.93 0.83
23.06  3.96 16,27 44.04 14.00 3.24
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Table 3. Basic records of spray frequency and amount averaged from 30 years
climatological data used for simulation in this study
Month

May Jun. Jul. Aug.
Item
Precipitation density( mm) 81.9 130.9 216.7
Precipitation frequency 7 9 11
Average rainfall (mm) 11.7 14.5 19.7
Spray amount at single treatment per plot ( mm )
Pinus densiflora 10.82 13.41 18.22
Forsythia koreana 30.95 38.35 52.11
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Table 4. Mean values of soil

chemical

properties of pinus densiflora seedlings by
treatmets of simulated acid rain (Oct. 31, 1985).

levels

Chemical Before pH Total %ia%réiefi‘

properties treatment (%%ngr.%l) oH 4.0 pH 2.0 mean levels®
pH(H,0, 1:5) 6.2 6.2 5.7 4.1 5.36 .01
Al**(ppm) .56 .72 3.31 135.22 64.42 .01
K* (me-100g™") .16 .18 .16 .08 .14 .01
Na* (me-100g™1) .28 .24 .24 .24 .24 NS
Ca**(me-100g™") 3.78 3.45 2.87 .48 2.27 .01
Mg*t(me-100g™ 1) .98 1.17 1.24 .24 .89 .01
Total base(me-100g™ 1) 5.20 5.04 4.51 1.04 3.53 .01
Base sat.(%) 73.86 70.10 70.69 13.25 51.35 .01
C.E.C(me-10071) 7.04 7.19 6.38 7.85 7.14 .05
SO¢ ™ (ppm) 61.44 70.83 59.34 116. 64 82.27 .01
T.N (%) .06 .06 .07 .06 .63 NS
Avail, P,O5(ppm) 60.97 61.74 62.66 65.39 63.62 NS
Fe (%) .712 .701 .632 .713 .68 .01

¢As determined from F-test.
Table 5. Mean values of soil chemical properties of Fersythia koreana rooted

cuttings by treatments of simulated acid rain(Oct. 31, 1985).

Chemical Before pH levels Total Eaiﬁggi-

properties treatment %g;tgol@ pH 4.0 pH 2.0 mean levela®
pH (H,O, 1:5) 6.2 6.2 6.0 4.6 5.6 .01
Al™* (ppm) .56 .61 4.47 131.45 45.51 .01
K* (me-100g™1) .16 .16 .14 .07 .12 .01
Na** (me-100g™ ") .28 .26 .24 .24 .25 NS
Cat*(me-100g™ 1) 3.78 3.17 2.02 .58 1.92 .01
Mg**(me-100g™1) .98 .92 .78 .32 .67 .01
Total base(me-100g™D  5.20 4.51 3.18 1.21 2.97 .01
Base sat.(%) 73.86 63.61 46. 83 15.47 41.97 .01
C.E.C(me-100"1) 7.04 7.09 6.79 7.82 7.23 MS
SO4~ (ppm) 61.44 63.03 59.21 107.16 76.47 .01
T.N ( % ) .06 .05 .06 .07 .06 NS
Avail , P,Os (ppm) 60.97 60.73 62.04 67. 14 53.31 NS
Fe (%) Co712 .54 .63 .70 .62 .01

2As determined from F-test
BEARGZSEE FH48 FLKE 1988 - 37 -
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Fig. 1 Soil pH and exchangeable aluminum contents in experimental soil by
pH levels of acid rain
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