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ABSTRACT

The amounts and nutrient compositions in precipitation, throughfall, stemflow and soil solution of
natural deciduous forests (Quercus variabilis and Q. mongolica) were examined in Gwangju, Gyeonggi
Province. The proportion to gross precipitation was 85% for throughfall, 2-6% for stemflow, 53-54%
for Ao horizon soil solution, 23-30% for A horizon soil solution, and 11-14% for B horizon soil
solution, respectively. pH and K concentration increased in throughfall and only K concentration
increased in stemflow. Canopy leaching appeared to influence these changes. pH, and Ca and Mg
concentrations increased significantly in the Ao horizon soil solution, and Ca concentration was
higher in the B horizon than in the A horizon. However, there were no significant differences in pH
and other nutrient concentrations between A and B horizons. Litter decomposition and leaching from
Ao horizon might explain the changes. K, Mg and CI concentrations in throughfall and soil solution
decreased with precipitation. Nutrient contents increased in the transports from precipitation,
through throughfall, to Ao horizon soil solution, while they decreased in the transport from A to B
horizon soil solution. Stemflow contained less than 10% of total (throughfall plus stemflow) nutrient
contents.
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Table 1. The characteristics for the study stands.
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. Stand Stand Tree Average Basal
Site Tree species Altitude  Aspect Slope age density height DBH area
(m) () (%) (o) {No./ha) (m) (cm) (m*/ha)
I Q. variabilis 180 165 82 31 1,425 18.7 12.1 20.5
Q. mongolica
Q. variabilis
u 180 140 84 33 1,475 183 13.7 24.6

Q. mongolica
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Table 2. Annual amounts of water in precipitation, throughfall, stemflow and Ao, A, B soil solutions

Period Site  Treespecies  Precipitation Throughfall  Stemflow Ao A B
20013 1 g :ZZZZSQ 1,305(100)*  1,001(76.7)  25(1.9) 731(56.0)  364(27.9)  149(11.4)
200~1-11 i g;‘(’;’gg;ﬁi 1,305(100)  1,190(91.2)  33(2.6) 691(52.9)  423(32.4) -
2002.3 1 QQ;Z;’;ZI’Z 1,456(100)  1,172(80.5)  91(6.3) 787(54.1)  372(25.7)  233(16.0)
200211 m @variabils 46000y 1299802)  92(6.3) 755(51.9)  444(30.5)  176(12.1)

Q. mongolica

*The numbers in parentheses denote percentage.

Table 3. Annual nutrient concentrations of dissolved elements in precipitation, throughfall, stemflow and Ao, A and B soil
solutions

. Ca® Mg K* Na* NO;~ SO* Cr
Site pH
(meq /L)
Precipitation 1 6.08(0.91)* 0.062(0.011) 0.045(0.036) 0.042(0.020) 0.021(0.003) 0.076(0.064) 0.107(0.109) 0.031(0.027)

Throughfall | 6.36(0.86) 0.130(0.023) 0.083(0.070) 0.203(0.115) 0.026(0.006) 0.153(0.125) 0.168(0.214) 0.065(0.054)
I 5.78(1.13) 0.126(0.016) 0.075(0.058) 0.154(0.091) 0.025(0.004) 0.169(0.161) 0.156(0.165) 0.070(0.068)
5.65(0.51) 0.126(0.017) 0.150(0.174) 0.226(0.099) 0.026(0.004) 0.162(0.189) 0.187(0.254) 0.095(0.121)

Stemflow 5 10.44) 0.221(0.334) 0.104(0.105) 0.156(0.097) 0.026(0.004) 0.116(0.153) 0.191(0.274) 0.064(0.073)
Ao I 6.13(0.69) 0.440(0.071) 0.143(0.077) 0.123(0.092) 0.026(0.003) 0.186(0.221) 0.158(0.151) 0.077(0.095)
I 636(0.45) 0.535(0.122) 0.188(0.102) 0.141(0.078) 0.026(0.003) 0.183(0.191) 0.177(0.164) 0.067(0.057)

A 1 6.25(0.49) 0.129(0.009) 0.076(0.028) 0.072(0.034) 0.026(0.003) 0.043(0.039) 0.094(0.035) 0.044(0.022)

I 5.65(0.94) 0.125(0.011) 0.110(0.078) 0.129(0.069) 0.026(0.004) 0.304(0.365) 0.143(0.071) 0.071(0.034)

B I 5.87(0.38) 0.063(0.004) 0.109(0.141) 0.075(0.039) 0.026(0.004) 0.028(0.020) 0.126(0.030) 0.023(0.010)

I 5.28(0.43) 0.065(0.002) 0.055(0.026) 0.078(0.027) 0.027(0.002) 0.120(0.105) 0.145(0.046) 0.050(0.027)

*Values in the parentheses are standard deviation of the means
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Fig. 1. Relationships between the amount of water and pH, K*, Mg*", CI” and SO,> concentrations in precipitation,

throughfall and Ao, A and B soil solution in each season.

@ : March, April and May A : June, July and August [J : September, October and November
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Fig. 2. Annual nutrient amounts in precipitation, throughfall, stemflow and Ao, A and B soil solutions (Pr : precipitation, TF :
throughfall, SF : stemflow, Ao : Ao soil solution, A : A soli solution and B : B soil solution).
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