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Table 1. Characteristics of the study stands

Stand
age

o)

Stand
density

(No./ha)

Height
(m)

Tree species
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Q. variabilis 189

Q. mongolica

(Quercus mongolica) 2719 Y5
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Table 2. Annual amounts of water in precipitation, throughfall, stemflow
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and Ao, A and B soil solutions

Period Tree species Precipitation

Throughfall

Stemflow Ao A B

2000. 9 ~
2001. 8

815(100)
815(100)

Q. variabilis
0. mogolica

720(88.3)
687(84.2)

273.8)
23(33)

571(70.0)
490(60.1)

303(37.2)
271(33.3)

270(33.1)
237(29.0)

2001. 9 ~
2002. 8

1,205(100)
1,205(100)

Q. variabilis
Q. mogolica

1,007(83.5)
985(81.7)

51(3.8)
2(3.2)

872(72.4)
767(63.7)

400(33.2)
405(33.6)

388(32.1)
313(25.9)

* . The numbers in parentheses denote percentage.

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

Types of Tree cat

2+

Mg

K+

+

Na NH,” NO;~ SO~ cr

pH

water species

(meq/L)

6.01(0.72)*
6.17(0.76)
6.14(0.73)
5.32(0.76)
5.86(0.58)
6.12(0.57)
6.04(0.50)
5.56(2.82)
5.71(2.81)

0.08(0.05)
0.18(0.16)
0.17(0.20)
0.30(0.36)
0.26(0.32)
0.64(0.30)
0.45(0.26)
0.59(0.64)
0.59(0.61)
551053)  0.40(0.25)
5.73046)  027(0.18)

Precipitation

Q. variabilis
Throughfall .
0. mogolica

O. variabilis
Stemflow
0. mogolica

0. variabilis
Ao )
0. mogolica

A Q. variabilis
0. mogolica

B Q. variabilis
0. mogolica

0.05(0.03)
0.14(0.12)
0.17(0.18)
0.24(0.32)
0.34(0.38)
0.29(0.16)
0.29(0.17)
0.22(0.28)
0.40(0.59)
0.23(0.11)
0.31(0.16)

0.05(0.02)
0.23(0.24)
0.24(0.20)
0.30(0.27)
0.34(0.30)
0.27(0.15)
0.33(0.20)
0.11(0.07)
0.05(0.14)
0.09(0.04)
0.06(0.07)

0.01(0.02)
0.03(0.04)
0.04(0.04)
0.02(0.02)
0.02(0.03)
0.02(0.02)
0.02(0.02)
0.03(0.02)
0.02(0.01)
0.02(0.02)
0.02(0.01)

0.03(0.03)
0.05(0.04)
0.06(0.03)
0.05(0.03)
0.05(0.04)
0.05(0.03)
0.05(0.03)
0.07(0.04)
0.05(0.02)
0.06(0.04)
0.05(0.03)

0.07(0.07)
0.21(0.23)
0.16(0.22)
0.83(131)
0.51(0.40)
0.38(0.33)
0.49(0.63)
0.44(0.28)
0.75(0.63)
0.38(0.27)
0.48(0.48)

0.110.11)
0.20(0.19)
0.22(0.20)
0.63(0.90)
0.52(0.64)
0.17(0.14)
0.21(0.16)
0.15(0.08)
0.10(0.04)
0.13(0.04)
0.12(0.02)

0.05(0.03)
0.09(0.10)
0.10(0.09)
0.27(0.37)
0.16(0.20)
0.10(0.09)
0.12(0.11)
0.09(0.10)
0.06(0.05)
0.07(0.07)
0.06(0.05)

( )*: Standard deviation of the mean is in parentheses.
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Fig. 1. Relationships between the amount of water and pH, Ca2+, K" and Cl” concentrations in precipitation, throughfall and Ao, A and B soil
solution in each season.
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Fig. 2. Annual nutrient amounts in precipitation, throughfall, stem-
flow and Ao, A and B soil solutions(Pr : precipitation, TF :
throughfall, SF : stemflow, Ao : Ao soil solution, A : A soil
solution and B : B soil solution).
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Nutrient Dynamics through Water Transport in Natural Deciduous
Hardwood Forests in Chunchon, Kangwon Province

Jin, Hyun-O*, Yo-Whan Son*, Myong-Jong Yi™, In-Hyeop Park™* and Dong-Yeop Kim***
College of Life Science, Kyung Hee University, Suwon, Korea
Division of Environmental Science and Ecological Engineering, Korea University, Seoul, Korea*
Division of Forest Resources, Kangwon National University, Chunchon, Korea**
Department of Forest Resources, Sunchon National University, Sunchon, Korea***
Department of Landscape Architecture, Sungkyunkwan University, Suwon, Koreg****

ABSTRACT: We examined water flux, concentrations and contents in nutrients in precipitation, throughfall,
stemflow and soil solution in natural deciduous hardwood forest(Quercus varabilis and Q. mongolica) in
Chunchon, Kangwan Pravince. The volume of throughfall was 2~3% higher in Q. varabilis than in Q. monglica
while volume of stemflow, Ao, A and B sail solution was 10~15% higher in Q. varabilis compared to Q.
monglica. Concentrations of K* increased in throughfall H while concentrations of Ca®*, Mg®" and NO;~
increased in Ao soil solution. The former might be related to the canopy leaching and the latter related to
leaching and nitrification in Ao horizon. Nutrient concentrations in throughfall, Ao, A and B soil solution
decreased with increasing amount of water and especially the decreases in concentrations of K*, Mg®* and
Cl™ were significant. Nutrient concentrations of Ca’" in Ao soil solution was 1.5 times higher in Q. variabilis
than in Q. mongolica. However, there were no significant nutrient concentration differences in throughfall,
stemflow and A and B soil solution between the two forest types. Stemflow was less than 10% of total water
volume (throughfall + stemflow) to the forest floor, and contribution of stemflow to nutrient cycling seemed to
be low in the study forest.

Key words : Deciduous hardwood forests, Nutrient dynamics, Water transport.




