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Nutrients and Decomposition Rate Accumulated on Soil Layers
in Quercus mongolica Forest of Mt. Songnisan National Park

Sang-dJoon Kang* and Dong-Yeoul Han!

School of Science Ed., College of Ed., Chungbuk National University,
'Graduate School, Chungbuk National University, Cheongju 361-763

Abstract - The content of nutrients such as organic carbon, nitrogen, phosphorus and
potassium accumulated on soil layers in Quercus mongolica forest of Mt. Songnisan
National Park located at central part of Korea was measured, and then the decom-
position constants and decay times of the nutrients were also calculated by the
negative coefficience model(Olson, 1963). The quantities of organic carbon of L-layer,
F-layer, H-layer and A, -layer of the forest stand were 231.25 g m%, 291.50 g m 2, 166.91
g m 2 and 174.51 g m2, respectively. The content of organic carbon and nitrogen
contained in L-layer and F-layer showed large quantity than those of other layers.
The large amount of phosphorus and potassium was observed at the H-layer and A, -
layer. On the other hand, the decomposition constants(k) of soil organic matter were as
follows : organic carbon (k = 0.3657), nitrogen (k = 0.3319), phosphorus (k = 0.2050), and
potassium (k = 0.0934) and the decay times needed to 99% decomposition of nutrients in
soil organic matter were as follows: that is, organic carbon, nitrogen, phosphorus and
potassium was 13.94 years, 15.18 years, 24.79 years, and 55.11 years, respectively. By
the application of Turbo Pascal Program on the inflowed and outflowed nutrients to
the forest stand, 87.67% (714.84 g m?) of organic carbon inflowed was decomposed and
81.62% (1,594.62 g m 2) of organic carbon accumulated was decomposed. And 84.98% of
nitrogen inflowed was decomposed and 70.26% of nitrogen accumulated was also
decayed. 50.00% of phosphorus input and 40.31% of potassium input were decomposed,
and 38.46% of phosphorus and 33.03% of potassium accumulated were also decayed,
respectively. Therefore, it is suggested that Quercus mongolica forest surveyed in the
present study is maintaining in steady state because input and output amounts of
nutrients is shown a similar pattern.

Key words : nutrients, Olson model, organic carbon, decomposition constant, decom-
position time, decay model, accumulation model
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Fig. 1. The organic matter content and organic carbon
content according to soil profile.
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Fig. 2. The ratio of organic carbon content of soil layers
according to the sites.
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Fig. 3. The nitrogen content of soil layers according to the

sites.
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Fig. 4. The ratio of nitrogen content according to soil pro-
file in 5 randomly selected areas in the studied
area.
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Fig. 5. The phosphorus content of soil layers according to

the sites.
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Fig. 6. The ratio of phosphorus content according to soil
profile in 5 randomly selected areas in the studied
area.
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Fig. 7. The potassium content of soil layers according to
the sites.
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Fig. 8. The ratio of potassium content according to soil
profile in 5 randomly selected areas in the studied
area.
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x =13.94+2.18d o] g}

Aavt =Y 48 AZhE Fig 9914 Be

Table 1. Decomposition constant (k), decay parameter (1/k), half time (0.693/k), 95% time (3/k), and 99% time (5/k) of
organic carbon, nitrogen, phosphorus and potassium in 5 randomly selected areas in the studied area

Site

k

Decay parameter

Half time
(0.693/k)

95% time
(3/k)

99% time
(5/k)

Organic carbon
Nitrogen
Phosphorus
Potassium

0.3657+0.0555
0.33194:0.0320
0.2050+0.0300
0.093410.0187

2.787+0.4357
3.036+0.2944
4.957+0.6806
11.022+2.0392

1.932+0.3020
2.10410.2040
3.435+0.4717
7.638+1.4131

8.362+1.3072
9.107+0.8832
14.871+£2.0419
33.065+6.1175

13.936+2.1787
15.178£1.4720
24.786+3.4031
55.109+10.1958
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Fig. 9. Decomposition time of organic carbon, nitrogen, pho-
sphorus and potassium required the decay of half
time (0.693/k), 95% time (3/k), and 99% time (5/k).
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Fig. 10. Decay model and accumulation model expressed
by percentage of organic carbon, nitrogen, phos-
phorus and potassium.
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Fig. 11. The annual amount of organic carbon decompos-
ed from the forest floor and accumulated to the
floor.
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Fig. 12. The annual amount of nitrogen decomposed from
the forest floor and accumulated to the floor.
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Fig. 13. The annual amount of phosphorus decomposed
from the forest floor and accumulated to the floor.
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Fig. 14. The annual amount of potassium decomposed
from the forest floor and accumulated to the floor.
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15189, < 24.799 28lm ZF 5511802 4%
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He Aoz HAHALH.
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=t
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