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Chemical Properties of Soil Solution under Larix leptolepis, Pinus koraiensis, and Quercus mongolica
Stands
Soung-Ryoul Ryu and Yowhan Son(Department of Forest Resources, Korea University, Seoul, Korea, 136-701)

Abstract @ Soil solutions were collected by zero-tension lysimeters at Kwangju, Kyunggi Province to estimate
differences in ion concentration among species and horizons. Zero-tension lysimeters were installed in O, A, and B
horizons in Larix leptolepis, Pinus koraiensis, and Quercus mongolica stands. Soil solution samples were collected
from September 1996 through August 1998 and analyzed for K*, Na*, NH,*, Mg"”, Ca”, AF*, CI, SO4*, NOj,
and PO4”. The experimental site had high nitrogen loading from the atmosphere, and NO3 was positively
correlated with K* and Mg2*. However, NO3 and NHy* showed a positive correlation only in the O horizon of Q.
mongolica stand, Mg deficit in the soil was predicted owing to the positive relationship of Mg* with NOs.
Concentrations of K* and Ca* in soil solution were estimated higher in L. leptolepis than in other stands because
of high leaching from the plant. Concentration of AI** in soil solution was negatively correlated with soil solution
pH. Mean soil solution pH of A and B horizons in P. koraiensis was lower than 4.7, however the AP
concentration was lower than the toxic level to plants,
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Table 1. Characteristics of the three study stands

Area L. lepiolepis P, koraiensis Q. mongolica
Slope (*) 22-30 13-17 32445

Mean DBH (cm) 18.6 19.0 18.7

Basal area (m2) 13.8 216 12.6

No. of stems/ha 950 1,500 1,500

Table 2. Soil characteristics of the three study stands

L leptolepis P, korajiensis Q. mongolica
Horizon A B A B A B
Depth (cm) 76 183 133 233 67 167
Sand (%) 4 44 28 45 43 49
Sitt (%) 30 28 28 28 24 8
Clay (%) 24 28 44 28 3 42
Soil texture L CL cC ¢CL CL §sC
pH 445 478 468 497 472 475
Total N (%) 0203 0.137 0268 0.023 0406 0.146
Carbon (%) 343 169 269 174 384 183
Exchageable (cmol{+}kg)
K 0376 0250 0261 0.110 0297 0.176
Ca* 3758 2799 1584 1306 1.988 1.223
Mg 0.850 0630 0.196 0.110 0548 0215

CEC (cmol(+)kg) 231 188 141 146 197 171
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Table 3. O horizon characteristics of the three study stands

Area L. leplolepis P, koraiensis Q. mongolica
Depth (cm) 28 33 1.7

N (%) 1.105 1.025 0.993

P (%) 0.032 0.037 0.011

K (%) 0.641 0.430 0.465

Ca (%) 0.950 0.772 1.048

Mg (%) 0.264 0.238 0.233

Na (%) 0.129 0.132 0.124

Al (ppm) 285 36.6 10.8
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0.082, SO.* 0.270-0.452, 28X CI 0.188-0263 < H4Y
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Table 4. Mean concentration (meg/l) of ions in soil solution at the three study stands for two years*

Stand Horizons  pH Ca® K Na* Mg* NH, AP SO NO; PO ct
0 498 1.764A° 0312A 0217 0240A 0.147 0037 0405A 0432 0010 0.253

) (0.093) (0.034)a (0.007) (0.035 (0.060) (0.018) (0.017)a (0.131) (0.002)a (0.036)

L. loploleps A 485 1712 0182 0222 0220A 00848 0058 (0409 0366 0005 02288
) o ' (0.143) (0.046)b (0.009) (0.029) (0.026) (0.023) (0.021)a (0.035) (0.003)p (0.013)
5 07 1723 0.155AB 0230 0219A 00868 0042B 0270 03338 0004 0222
e e ~....[0104 (0006 (0.013) (0.028) (0.020) (0013 (0034 (0.007) (0.001)p (0.033)
0 5.05 1.681AB 0.151B 0229 01368 0138 0037 0331B 0335 0009 0.204

’ (0017) (0.023) (0015 (0.014) (0.010) (0.006) (0.028) (0.074) (0.005) (0.017)
. 1743 0148 0219 0.152B 01078 0057 0438 0525 0006 0.191C

P. koraiensis A 4% o0en (000B) (0004 (0034 (©017) (0021) (0082) (0064) (0.001) (0.009)
B 455 1707 0.117B 0232 0.155B (.164AB 0.057AB 0387 0512A 0.008 0.188
e .. 0148 (0080) (0025) (0029 (0oe4 (0022) (0123 (0134 (0008 (0010
0 527 16058 01968 0231 0.148B o0.478 0026 03208 0410 0.008 0203
’ (0071) (0.038) (0.012) (0.028) (0.030) (0.006)c (0.011)b (0.077) (0.003) (0.019)b

i 1682 0476 0222 0177AB (.475A 0.057 0452 0619 0004 0.283A
Q. mongolica A 498 0031) ©024 (0011) (0.001) (0.015) (0.011)b (0.063)a (0213) (0.003) (0.007)a
8 454 1590 0.158A 0241 01518 (0.191A 0082A 0372 0.362AB 0008 0216
' (0.028) (0.015) (0.023) (0.008) (0.017) (0.017)a (0.044)ab (0.059) (0.005) (0.019)b

* : Standard emror of the mean is in parenthesis.
®: PO,* was analyzed after Mar. 1997.

<: Values with the different letter are significantly different at the p=0.05 level. Capital letters indicate significant differences among species in the
same horizon, and small letters indicate significant differences among horizons within a species.
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Table 5. Correlation coefficients between NO;™ and cations

Cation Horizon L. leptolepis P. koraiensis Q. mongolica
0 0473 0.486™ 0.113
K A 0.206" 0.148 0.281"
B 0.305* 0.334* 0.285"
0] 0.461™ 0.383* 0.137
Mg* A 0.515" 0.197" 0.313*
B 0411 0.201 0.176
0 -0.232" -0.348* -0.188"
Na* A -0.454 -0.084 -0.191*
B -0.543 -0.206 0.171

*:p<0.05 and ** : p<C.01.
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(R=-076)% B% (R=-058), d&JZUYF A% (R=-
075)% AZYR B2 (R=-060) FolAct. ol8¥ A7
A3E pH7t RolAd EYF W AP ¥x7 $/Hde
ol¥e A A" AP EE pH 40-474M A&
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o AABAE EYLE SO 7 FXE o, pHY ZAv}
dojuyi o] A3 Al ¥E7F F7HEGE Q70 43
SdAded, EF W Al# Feo]l B0 29 SO/ £ 9
e #BdF o] Q7] dELE BAY, 0FAA AL
2 fYse EYS U Ca' BE (meg/HE YEYZUR
A 17642 71F EIL AFUTAAM 16058 713 Re
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#do] gle AeF Holv) (Table 3).
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