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Effects of Simulated Acid Rain on Growth and

Contents of Chemical Substances in Needles of
Pinus koraiensis Seedlings and on Chemical

Properties of the Tested Soil'

Yong Moon Cheong®

L #

N5 (Pinus koraiensis ) B ATRHER S BEslz 48, R sARS 21203 B 89
LBy HE 03 & B8RS MBE A% oo} FEEIGC AT EFE 19854 B HETES AE
pot ol ERES} 1L, FEHIRY 30EMY BHERY B (simulation )& A, ERI 2R XL 3: 2
2 Bedld #TFKkE 8 pH 40 ¥ pH 209 Mime M TFAPH 65)% 5AYH 8A7=x 48
Aol A& #Aste, F4E 108 308 ABE REstd A4 R ob&3t 2odeh: 1) T BE
el BN SHERAY SRS BUEAS pH ol EFHA =t S K.O0E ®#ME, MgOd P0st R
Leigdcel 2) MR pH zho] wolde wiel +HERE = ET=n, BEME Al §82 A #£h
sl HEE KES gk 3) e BEi## Ca, Mg ¥ KO 883 @BXRE, @BEGHNEL BREF
o] pH Ftol YrolAel wel EEIA B=Igdch 4) HEBAY sulfate FES BREF pH ol ET
2% 24 mmstedeh

ABSTRACT

Simulated acid rain (pH 4.0, pH 2.0) containing sulfuric and nitric acid in the ratio of 60:40 (chemical
equivalent basis) diluted with underground water, and underground water (pH 6.5) as control were treated on
potted Pinus koraiensis seeds during the growing season (May 1 to August 31) in 1985, The regime of artificial
acid rain, in terms of spray frequency and amount per plot, was simulated on the basis of climatological data
averaged for 30 years of records. The seedling growth, contents of chemical substances in needles and chemical
properties of the tested soil were compared among the various pH levels of acid rain on October 31, 1985,
Following results were obtained.

1. With decreasing pH levels of acid rain, S and K, O contents in leaf tissue were increased, but MgO and P, Og
contents were decreased.

2. Soil pH was dropped, and exchangeable aluminum content in the tested soil was dramatically increased as
the pH levels of acid rain decreased. '

3. Exchangeable calcium, magnesium, potassium contents, and base saturation degree of the soil were signi-
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ficantly decreased with decreasing pH levels of acid rain.

4, Sulfate concentrations in the soil were significantly increased as rain pH decreased, but total nitrogen and

available phosphate contents were not influenced by acid rain.

Key words: Acid rain; Pinus koraiensis
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Table 1. Physical and chemical properties
of the soil used in this study.

Texture Silt loam

PH 6.2

T.N 0.06 %

P, 04 60.97 ppm
CEC 7.04 me/100g
kt 0.16 me/100g
Nat 0.28 me/100g
catt 3.78 me/100g
Mg++ 0.98 me/100g
Total Base 5.20 me/100g
Base Sat. 73.86 %
SO, 61.44 ppm
artt 0.56 ppm
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40 z2EI3 pH 65(HBASCE Tk 2 889
pH fE)e] 3k#Eo g HFEslgdct MUNA A
gt plot® 18 HAESY Ed A4 &
HEpol wsl Eie] BFAHEA v EElalA H
EH 304EMY Bmgted ## (simulation) 3%
tl o] W] Table 29¢ fft=slgl o, FKffel
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BT Bpo HE), 1HE F% BERE 2= plot
% 18 fifmgEel Tz ok plot E 20 @
pot 7} EES]l B SEEMRS 0374’2 $H#E s
dlonl, BMER A AddX WBRE EHH
5 1E%H 8A 31874 4MEAM Ehshl=t
FREEAE 2o vled vinyl tunnel & B =gle
o, Bt BaikE 1o 2 gl

Table 2. Basic records of precipitation density and

frequency averaged for 30) years of obsera-
tions used for simulation,

May Jun. Jul. Aug.

Precipitation

81. R . 216.
density(mm) 1.9 1309 307.2 16.7
Precipitati
recipitation » 9 13 1
frequency
Average
. . 3. N
rainfall{mm) 1.7 14.5 3.6 19
Spray/single

treatment/plot  4.38 5.42 8.83 7.37
(mm)
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ol glgivh olelzlo] MMEFA NG LEKEL
s ale} AR gE N B2 Lol

Table 3. The dry weight of one-year-old Pinus korai-
ensis seedlings by pH levels of acid rain.

Dry weight (mg)

pH levels Total Ton Root T-R ratio
Control (pH6.5) 571 285 286 1.00
pH 4.0 636 315 321 0.98
pH 2.0 676 372 304 1.22
Significance 61 271 31 3.35
level® (NS) (NS) (NS) (NS)

8 As determined from F-test
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Table 4. Nutrient contents in leaf tissues of Pinus koraiensis seedlings expressed in percent dry weight (Oct.

31, 1985)

) . pH levels Significance
Nutrient Control (6.5) 4.0 2.0 Average(%) level®
N 1.37(100)° 140 (102.2) ] 42 (103.6) 1.40 (102.2) NS
P,0¢ 33(100) 37(112.1) 24( 72.7) 31( 93.9) 0.0%
K,0 63 (100) 70 (111.1) 77(122.2) 70 (111.1) 0.0%
Ca0 56 (100) 47 ( 83.9) 44( 78.6) 49 ( 87.5) NS
MgO 44 (100) 48 (109.1) 32 72.7) 41( 93.2) 0.01
S 03 (100) 10(333.3) 118 (600.0) 10(333.3) 0.01

3 A5 determined from F-test.
bPercentage to control,
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Table 5. Mean values of soil chemical properties of Pinus koraiensis seedlings measured on October 31, 1985

by pH levels

. . pH levels Significance

Chemical properties Control (6.5) 40 2.0 Average level®

pH (H,0 1:5) 6.25 5.90 427 5.48 0.01

Kt (me/100g) .16 .16 17 .10 .14 0.01

Nat (me/100g) 21 20 27 23 NS

Ca* (me/100g) 3.10 2.86 63 2.20 0.01

Mg (me/100g) 1.17 1.21 24 87 0.01

Total Base (me/100g) 4.65 4.43 1.23 3.44 0.01

Base sat_ (%) 64.72 65.72 15.02 48,49 0.01

S0, " (ppm) 55.46 48.65  105.50 69.87 0.01

T. N (%) 05 05 05 05 NS

P, O (ppm) 60.27 61.93 59.32 60.49 NS

Al (ppm) 2.92 590  151.03 53.29 0.01

2 As determined from F-test
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Soil pH and exchangeable aluminum con-
tents in tested soil between pH levels of
acid rain.

Fig. 1.

o2 33 39 Ulrich ¥ & 1966 £ 8¢
19794 Apolol % SE#pIES HFALIHL WE
g R5R, BRPEROl o) 9 pH - EAES KT
Hqed, Al g8l Mtkd FE vAANEF #M
ot kgl BE#@E A SEL +HE R
B i A SEA FES BRI e "o
g2 ®orpEe

IR B0, WEMR U WXNNXK

Fig. 2t BEA% oo} BRtt Bl H

me/100¢g
60t
50} Totol Bose
4.0t
30}
20t
1ot
N Catt
Nat T, c:
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Fig. 2. Exchangeable cations and total base
contents in tested soil between pH levels of
acid rain.
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Fig. 3. Sulfate and available concentrations, and

base saturation degree in tested soil bet-
ween pH levels of acid rain.
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