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Effects of Simulated Acid Rain on Nutrient Contents
of Pinus densiflora S. et Z and Forsythia
koreana Nak. Seedlings'
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ABSTRACT

For the purpose of examining the effects of simulated acid rain on nutrient contents of plant tissues in
Pinus densiflora seedlings and Forsythia koreana rooted cuttings, the experimental 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 koveana cuttings were
planted in the pots filled the mixed soilsinursery soil © forest soil of siliceous sandy loam=1 ] v/v, in

the early spring of 1986 . The regime of artificial acid rain , in terms of spray frequency per month and
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spray amount at single treatment per plot, was simulated on the basis of climatological data averaged
from 30 vears records. Simulated acid rainipH 2.0, pH 4.0, and pH 5.5 as control} containing sulfuric
and nutric acid in the ratio of 3 2(chemical equivalant basis' diluted with ground water were treated on
the experimental plants under condition of cutting off the natural precipitation with vinyl tunnel, during
the growing season'May 1 to August 310 in 1986. The results obtained in this study were as follow : i
As for the nitrogen contents in plant tissues, P. densiflova increased significantly in one-year—old
stembranch and root tissues, and F . koreana increased significantly in leaf and root tissues, as the pH
levels of acid rain decreased, 2. The available phosphate contents in root tissues of P, densiflora, and in
leaf and root tissues of £ . kereana were significantly decreased, as the pH levels of acid rain decreased.
3: K,0, CaO and MgO contents in plant tissues were significantly decreased in the both species as the
pH levels decreased. And the effects of acid rain on I, korewna were higher than those of P. densiflora.
4: Sulfur contents of plant tissues in the both species were increased at pH 2.0 treatmment, There were
significant differences among three acid rain treatments in leaf and root tissues of 7, densiflora, and in
all parts of F. koreana. 5 In the effects of simulated acid rain on the both species and the tested soils,
in general, F. kereane revealed higher sensitiveness than P densiflora, and the lower pH levels of

simulated acid rain were treated, the more sharp reaction was showed,
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Table 2, Conductivity, major anion and cation concentration of simulated acid rain used in this study.

H val Conductivity Major anions (ppm) Major cations{ppm)

pil values {# mhos) SO,§ NO,-N P,0, CIr K- Na* Ca~* Mg~ NH,-
Control(pH 5.5) .65 30.44 14.93 41 11.34 1.32 6.16 19.75 2.6 0.45
pH 4.0 2.54 250.17 30.28 .83 15,03 2.45 10.08 35.20 8.93 0.83
pH 2.0 36.27 2036.19  745.81 .63 23.06 3.96 16.27 44.04 14.00 3.24

Table 3. Basic records of spray frequency and
amount averaged from 30 years
climatological data used for simulation
in this study.

o Month ' wpov Jun,  Jul Aug.
Precipitation density imm| 81.9 130.9 307.2 216.7
Precipitation frequency 7 9 13 11
Average rainfall imm) 11.7 145 236 197

Spray amount at single treatment per plotimm.

Pinus densiflora 10.82 13.41 21.83 13.22
Forsythia koveana 30.95  38.35 62.42 52.11
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Table 4. Mean values of nutrient contents in leaf, stem-branch and root of Pinus densiflora seedlings by
pH levels of acid rain(Oct. 31, 1986).

Nutrient contents (%

Division pH levels
N P.C. K,O Ca0 MgO S
ControlipH 5.5) 1.44 .36 .83 .75 .37 11
Leaf pH 4.0 1.56 .33 .77 70 .38 12
pH 2.0 1.59 .32 74 .56 34 15
F-value 2.76 1.28 4.55 128.00* 2.70 1772
l-year- Control(pH 5.5) .87 .39 .72 .53 41 13
old stem— pH 4.0 1.02 .34 .72 .55 .34 e
branch pH 2.0 .90 .28 .63 .43 231 13
F-value 10.60* 2.96 4.08 4.07 10.09* 6.92
ControlipH 5.5) .66 J18 .43 .44 .20 075
2-year— pH 4.0 .75 20 .47 .58 .19 079
old stem pH 2.0 .79 .26 .48 44 19 070
F-value 6.88 52.00%* 5.25 40.55** 1.00 4.88
Control (pH 5.5} .83 .51 .95 .59 231 15
Root pH 4.0 .97 .52 1.00 54 .26 17
pH 2.0 1.03 6.28 9 37 .29 21
F-value 13.37* 61.83** 2.06 8.30* .66 51.00%*

x

and ** show significances at 5% and 1% levels, respectively.

Table 5. Mean values of nutrient contents in leaf, stem and root of Forsythia koveana rooted cuttings by
pH levels acid rain(Oct. 31, 1986).

Nutrient contents (%)

Division pH levels
N P.0, K, 0O Cal MgO S
Control (pH 5.5 .74 .68 1.22 1.58 .62 115
Leaf pH 4.0 .88 .44 1.06 1.40 .56 120
pH 2.0 91 .24 .75 .96 .48 J218
F-value 11.00* 144.00** 281.17** 52.62** 8.16” 50.50*"
Control(pH 5.5) 31 12 .46 .26 221 026*
S-em pH 4.0 .32 (12 .48 .24 .26 a4
pH 2.0 235 10 .45 .24 .23 048
F-value 416 2.80 2.60 7.00" 1.84 12.54*
Control (pH 5.5 .46 .33 .87 .40 32 087
Root pH 4.0 53 .29 .86 .36 .36 L3101
pH 2.0 .80 221 .90 .25 .47 274
F--value 76.76%* 223.00%* 75 83.74™* 36.50*"" 38.3ar*

* and ** show significances at 5% and 1% levels, respectively.
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Fig. 1. Concentrations of nutrient contents in leaf
tissue affected by pH levels of acid rain.
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