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Variations of pH and Electrical Conductivity at Different
Depths of Forest Soil after an Application of Artificial Acid Rain'
Heon-Ho Lee’ and Jae-Gi Kim®
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ABSTRACT

This study was carried out to analyze the characteristics of pH and electrical conductivity(EC) at
each stand and soil depth by the artificial acid rain sprinkling in the upper watershed of Mt. Palgong
and furthermore to clarify the relationships between forest soil and water purification function. The
results obtained in the experimental sites of Quercus acutissima and Larix leptolepis were summarized
as follows ;

1. The average soil pH at each soil layer(0~5cm, 0~10cm, 0~20cm in depth) were 4.8, 4.3 and 4.5
for the Quercus acutissima soil and 5.15, 5.19 and 5.21 for the Larix leptolepis soil. The soil pH
of Larix leptolepis stand was higher than that of Quercus acutissima stand. In addition, the deeper
soil depth was, the higher soil pH was.
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2. The soil solution pH of Larix leptolepis stand was higher than that of Quercus acutissima stand.
It was due to the high soil pH of Larix leptolepis stand itself and the difference of humus layer

thickness.

3. It took time to show the pH buffer capacity of forest soil after application of artificial acid rain in
the forest soil. The pH value of soil solution in each experimental site was maximum at this time

and then did not increase pH value any more.

4. Soil solution EC increased slowly with pH 3.0 treatment, but it decreased slowly with pH 5.0
treatment over time. It was assumed that the amount of the leached cation and the ions leading
buffer action changed at the stands with ranges of acidity treatment.

5. From the trend of soil solution EC at each soil depth, it seemed that the water buffer capacity of
the forest soil increased as the soil depth increased.
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Fig. 1. Location map of experimental sites
® : Quercus acutisstima stand
B : Larix leptolepis stand
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Fig. 2. Schmatics of artificial acid rain spray
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Fig. 3. The pH value of forest soil by soil depth
Q : Quercus acutissima stand
L : Larix leptolepis stand
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Fig. 4. The change of pH value by time in Quer-
cus acutissima and Larix leptolepis after
artificial acid rain(pH 3.0) treatment
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Fig. 6. The difference of pH value by soil depth
in Quercus acutissima and Larix leptolepis
after acid rain(pH 3.0) treatment
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Fig. 5. The change of pH value by time in Quer-
cus acutisstma and Larix leptolepis after
artificial acid rain(pH 5.0) treatment
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Fig. 7. The difference of pH value by soil depth
in Quercus acutissima and Larix leptolepis
after acid rain(pH 5.0) treatment
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Fig. 8. The change of EC value by time in Quer-
cus acutissima and Larix leptolepis after
artificial acid rain(pH 3.0) treatment
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Fig. 9. The change of EC value by time in Quer-
cus acutissima and Larix leptolepis after
artificial acid rain(pH 5.0) treatment
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Fig. 10. The difference of EC value by soil depth
in Quercus acutissima and Larix leptolepis
after acid rain(pH 3.0) treatment
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Fig. 11. The difference of EC value by soil depth
in Quercus acutissima and Lavix leptolepis
after acid rain(pH 5.0) treatment

i B

e
'
4
e
o
)
L

2le] F8 EHsl AHeeids

£dR o] A ESFS AR st F F
Fo] QlFatAdu|E AbEg F, <l-F4bAdn] pHe
a7 wet 7 2oF W& 538 Efa2] pHet
EREAEEC)S SA3l kit 2 8 2
w3l 54 meopsia, veolrt AAHESSI +A
A5 s S FHstazr dAssch Al
el #F3at AFFAAGAq Aeeuy
ol gl o] BeofollM d& A g 7
o},

e bR e} Fed A=) 240 ~5cn,
0~10cm, 0~20cm) E°F pHE &4 A3, <
FdAd e 24¥WE EopHrE A2 dA7 3
o2 vgton, Alpeugslzidds EAle]
S % EofpH7E Eskct.

5 e EofAlEe pH3.05% pH5.0¢ 9%
AN S Az sle] Al EYSESE FHAZHE o
v gl Aol EFepHYE oH-Edl, ool F
= e 29 A Bk xpAe] pHYF AbtiA o
2 =97] Wiz #Adsddct. 4reuFedA
A= B4e] HEFE EF h3Fo] F7st=
Reog velon), GedgelAlediMe EAEE
FH g g BolR| Yston, g F A9
Eof gk AdiHql =v|e gEsid FHE
P

}.

7 SRk, el QAN ALE F oF 504
7t olakel Aeiet Alzko] Aheldl & W A EF
o %43 A HEHE AL T AAANN F

gFgol 2
d% A%E Rk,
5 dze] EoFE pH3.05% pH5.09



BRAEELE 808, 2000% 38 63

At éHla HEHE ° 24 ECe AA
A Hite Ageuyel G EUdjdA wig
Ry L}E}‘ﬂ v, BEAMZE E4le] Yol
2 = Qo4 2F Aubyo g ECgte] YA U
Ehdel, ol R AbuIZE ARIESF W2 f4l9
M4 Eof el E2Aste HEEAHY TF S
A8 F& e B Frlol ko] ity
ECglo] ol 7oz @dslgct, & A
E%}%EC%H W3l Aelld gy W, e
Fe] AFFe EAlC]l HAFE Frtsle AL
o4 %1‘114.

Foze] F& AT AE EF S35
A vlate) HT Y& A4 F2 opel et
Lol ol Wi YA Eokd Frj RS AAY

dgels, w& Ay WRHNSF I Zrlsho]
S, 98 B 3o AolE A

Mg Fstel AFsaA B
EgEH

L AEd - #4F - A4 - 238, 199%6. A7)
edEd AN sl 2R 3
&2 54wz, &3] A] 85(1) - 84-95.

2. AT, 1993, AFARHIE AHE 9 Bk
PlAle ¥ AfAAAA, dddgda o
&4l wpabshel =, 170p.

3. F&AEA, 1988. EofsiseAy.
28.

4. ®1dA. 1989, W72 o A9t A4
AW FETE 2 EGLFT wAe
A%, it A whabskel=F. 125p.

pp.27-

5. #hAd. 1995, A S A AFe
Hr71E A3l 23 21, AdrE 92
23-38.

6. ubAd - w1997, AHAFAW FEFaER
B AF5a vAe dgeda £4! pH, ¢
Fattk, AV|HEx, g2 A] 86(4) :
489-501.

7. 258 - A9 - AxA. 1988, dir) et
&“ﬁ}&%ﬁwwwuhwf%%~&%ﬂ
o WrlegdEs] RAR Wi, e

d7-E7 : 25-69.

8. A, 1998. AFAtAdw] A7t Bk T
Z1¢E ol el vAE ¥, FFH 53
2] 17(4) - 362-367.

10.

11.

12,

13.

14.

15.

16.

17.

18.

20.

21.

22.

. AKRR -

FAY - 7Y b, 1995, o HEBHe o
71edo] B9k stihd B4 AoF, @A
T 2 BAHYUA A G, g3y
37 84(2) - 178-185.

ol & - Adke. 1987. T A S A
78] 2 Y(Distance pollution source)ell
& A7, Fddige #H3d7em 51 1-
14.

ol%. 1989. w7l W AMAS} A A
AN SFaFd 2 2 vAE
. Fdugm o gl e=F, 85p

olFF - oS, 1995. &4t THHEH AYE
o At AFAHAY dre FF5

Exol| vA= g, @Fdshsa 84(3)
286-298.

oldE - HAME. 1995. AAEEH LA
A AtE, A7|AEE, SEAbAwke] W &
S]] 85(4) : 1-13.

ol¥E, 1997. AHAl E&F Az glolA
TR FHEM 27 4o #AH

Y37)5e] Agst A7, Bk 86(1) ¢
56-68.
CEEREL PR E RS LR

1997. AZ|AEE AHAFY AFS59) &
FrAel vlAe . A= 55

125-137.

AL - uAL - dule), 1992, £k, R
2} : 2425,

FHE - QYA 1994, AT AYE

o] Btz Aol
3] 83(3) : 280-285.
HAE - olRE. 1997, Aol g mopy
gabol R 4N FES AN e
24E GR4T s FFAesA) 86(3) :
342-351.

35, gFee

vl A &

HFREX, 1982. HEOBmEHEG
YER . LR Ak, 155p.

MEHEA - BRER - ks, 1996, AT
MR RE 6 TS B X 2 X
b/ XBOEE. KEREBEE 3106) - 203-
212

TFEHA+I, 1977, BEFSR Handbook.
R 675-828.

Beniamino, F., J.F. Bonge, and P. Arpin.
1991. Soil classification under the crown of



23.

24.

25.

26.

27.

ALEtr] Mol og bktiiel HREI MK W MK Bl

oak tree(1). Forest Ecology and Manage-
ment 40 : 221-232.

Bohn, H.L., B.L. McNeal, and G.A.
O'Connor. 1979. Soil chemistry. John Wiley
and sons. 354p.

Killham, K., M.K. Fireston., and J.G.
McColl. 1983. Acid rain and soil microbial
activity. J. of Environmental Quality 12(1) :
133-137.

Huete, A.R. and J.G. McColl. 1984. Soil
Cation leaching by acid rain with varying ni-
trate to sulfate ratio. J. of Envir. Qual. 13:
366-371.
Olson, R.J., D.W. Johnson, and D.S.
Shriner. 1982. Regional assessment of poten-
tial sensitivity of soils in the Eastern United
States to acid precipitation. ORNL/TM-8374.
Oak Ridge National Laboratory, Tennessee.
T8p.

Tan, K.H. 1993. Soil reaction in Principle of
soil chemistry. Mercel Dekker, Inc. pp.255-
266.

28.

29.

30.

31.

Tsugio Ezakl. 1996. Change in pH values
on the runoff water of the rainfall by forest.
Northeast Asian Forests in 2lst Century in
‘96 International Symposium on Forest Science,
The Institute of Forest Science, Kang-won
National University, October 24, 1996, pp.37-
46.

Ulrich, B. 1980. Production and consumption
of hydrogen ions in the ecosphere. in T.C.
Hutchinson and M. Havas(ed.) “Effects of
acid precipitation on terrestrial ecosystems”
Plenum Press : 255-282.

Ulrich, B., B. Mayer, and P.K. Khanna.
1980. Chemical change due to acid precipita-
tion in a loss-derived soil in Central Europe.
Soil Science 130(4) : 193-199.

Whitehead, P.G., S. Bird, M. Hornung, J.
Coshy, C. Neal, 1988.
Stream acidfication trends in the welsh

and P. Paricos.

uplands-modelling study of the Llyn Brianne
catchments. of Hydrology 101 : 191-212.



	FDS: 
	HGF: 


