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Changes of lon Concentrations in Soil Solution According to
Different Cutting Intensities and Sampling Times in
Pinus rigida Plantations'
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ABSTRACT

The concentrations of some ions (NOs', Ca**, Mg®*, NH;") in soil solution collected by zero tension
lysimeter in mature Pinus rigida plantations in Goksung, Jeonranam-do were measured at two soil
depths (10cm and 30cm) following various levels of cutting intensity treatment (uncut, 6mXx50m, 10m
x50m, 20mX50m strip crearcutting) three times (July 6, July 30, and August 4) between June 20 and
August 4 1998. The ion concentrations in the soil solution were significantly different among sampling
times, while the concentrations were not different among cutting levels or sampling depths. The ion
concentrations in the soil solution decreased in the order of NO; >Ca®" >Mg?>* >NH," and the mean
concentration was 3.60mg/L for NO;, 1.7mg/L for Ca**, 0.5mg/L for Mg®", and 0.04mg/L for
NH;" respectively. These ion concentrations except for NH;™ ion were negatively correlated with the
volume of collected soil solutions (=-0.31~-0.41). The results suggest that the change of nutrient
concentrations in the soil solution collected from the P. rigida plantations was related to the temporal
input patterns of precipitation rather than the cutting intensity.
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ZA A el B HF pHe 5.0524 %
gvel Atgxde 9k FF pH 6.9(HL&3
%, 1997), A& Tt ottty el sof
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&4 pH7F A vepd & o] XY AHESY
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Table 1. Soil chemical properties in various levels of cutting in P. 7igida plantations (n="6).

Avail Exchangeable
Treatment pH oM TN PO . CEC
:5 ) ) o (me/l00g) Ca Mg Na® o K
ppm (ppm) (ppm) (ppm) (ppm)
Uncut 4.74 2.02 0.14 1.53 10.14 673 31 H 70
6m strip cutting 4.70 2.06 0.13 1.77 9.02 286 27 26 69
10m strip cutting 4.50 1.48 0.11 1.81 9.41 669 29 27 65
20m strip cutting 4.65 1.28 0.10 1.41 9.60 322 33 27 69
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Fig. 1. Volume weighted pH and ion conentrations (means +1SE) in soil solution in sampling time in

P. rigida plantations. Different letters above bars indicate significant difference at FX0.05.



442 B7lch vt Pk REKE 2 BN REEEMC) THE LKA o) il ML

Table 2. Correlation coefficients among pH and ion concentrations in seil solutions in P. 7igida plantations.

Ca** Mg** pH NH,* NO;3”
Mg2+ 0.4%tt
pH 0.583** 0.127
NH;* -0.084 -0.049 0.004
NO;~ 0.606** 0.576** 0.208 -0.048
Soil water content -0.415** -0.313** -0.411** 0.048 -0,358*x*
** 1 P<0.001

~-0.41)3 ¥7(Table 2) E}4uf o] ¥xo)
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Fig. 2. Volume weighted pH and ion concentrations (means +1SE) in soil solution in various levels of
cutting intensity in P. rigida plantations. Different letters above bars indicate significant difference

at P<0.05.
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Fig. 3. Volume weighted pH and ion concentrations (means +1SE) in soil solution in sampling depth
in P. rigida plantations. Different letters above bars indicate significant difference at P<0.05.

o olE Ao 2% Fb HAsAAYT A
W EEErt Jdol C/N §°] F& #71839
wekg 7R 2lr)okan Y BellA vl &l 9
& A e RE3(nitrogen immobilization)7} =
A vehtg JheA, Aaksiagoe] F43] A

st NOy o2 4853le F54, FERE
FdAht 4718 Sl FAAAE 54 &
2% 4 9leh



BEHSNEE 8848, 19994 12A

i B

GravF2YdAE o WAsE 2 4
B AJANE U ol FE viXe 9%
< AR A3 AHA ) BE o]2FE W3
E ZAefdddel g8 zevt sle Aoz v
o HasEd oleyEe FIY WHE
BolR ¢girh, ol dA AR HATY =27)
U $3A9e SHAle HASLEe] EGSW ol
Fro Wt 4% F A=} ofyAY, £ =
Ap7E WA oF 509 F Alse] oA 7kx] W)
2yE 44" 4 de B eqe] ds 324 o
71 dE 4 & Aok WS Ede FEFEE
AApEe & Aol AYAAT HAZ AR
aA AR A9 A$(Q20mx50m AN EA
27) BEYS F7bh BRF EFFE T3
499 & e FEEFe) o9& HAN T
¥E A vebd sbeAE Qe

iR s
1. 92%F - $u9 1995, dHoiavsHad v
ZPoM e sRERSY, FAFESEF P

Atealeek Pl EhaR] 84 - 502-516.

2. AR - 29, 1997, AHFIY A2
B AFsAd vl d%da £4. -pH,
L2, AVAEE-, FFYEEA 86
489-501.

3. A=A, 1994, dgEA<QE. 536pp.

LAY A, 1995, AR Z:ALRE . 86pp.

5. o]&F -z, 1997. AZE FFAY 3
159, G4y ¥ hEPdAM sRES
2 N 2 AgEA, BFYetsiA 86
200-207.

6. AEE - AYF - AAE - GAY - A,
1997. AVIAEE7} A FHW ARSS B

1

10.

11.

12.

13.

14.

445

A vixle 9%, AgFHH=ETA 556
125-137.

. Baeumler, R. and W. Zech. 1998. Soil solution

chemistry and impact of forest thinning in
mountain forests in the Bavarian Alps. For.
Ecol. and Manage. 108 : 231-238.

David, M.B. and G.Z. Gertner. 1987. Sources
of variation in soil solution collected by tension
plate lysimeters. Can. J. For. Res. 17:190
-193.

Ingerslev, M. 1997. Effects of liming and
fertilization on growth, soil chemistry and soil
water chemistry in a Norway spruce plantation
on a nutrient-poor soil in Denmark. For. Ecol.
and Manage. 92 : 55-66.

Jemison Jr, J.M. and R . H. Fox. 1992. Esti-
mation of zero-tension pan lysimeter collection
efficiency. Soil Sci. 154 : 85-94.

Likens, G.E., F.H. Bormann, N.M. Johnson,
D.W. Fisher and R.S. Pierce. 1970. Effects
of forest cutting and herbicide treatment on
nutrient budgets in the Hubbard Brook watershed
-ecosystem. Ecol. Mono. 40 : 23-47.
Rustard, L.E., 1.]. Fernandez, R.D. Fuller,
M.B. David, S.C. Nodvin and W.A. Halteman.
1993. Soil solution response to acidic deposi-
tion in a northem hardwood forest. Agriculture,
Ecosystem and Environment 47 @ 117-134.
SAS Institute Inc. 1989. SAS/STAT user's
guide. 4th ed. Vol, 2. SAS Institute Inc.,
Cary N.C. 846pp.

Shepard, J.P., M.]J. Mitchell, T.J. Scott and
C.T. Driscoll. 1990. Soil solution chemistry
of an Adrindack Spodosol : lysimetry and N
dynamics. Can. J. For. Res. 20 : 818-824.



