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A study on the Soil Carbon Cycle in Temperate Deciduous and
Evergreen Coniferous Forests

MIN, Youn-Kyung - Eun-Hye LEE - Jae-Seok LEE

Department of Biological Sciences, College of Science, Konkuk University, Seoul, Korea

ABSTRACT

We investigated the differences in environment of forest floor and soil characteristics between the
evergreen coniferous and the temperate deciduous forests that different in dominant species in
Goesan, Chungcheongbuk-Do. The accumulated litter in the deciduous forest was higher than the
coniferous forest(368.3 + 19.51 g m> h™ and 4052 = 21.4 g m? h™") in 2005. The decomposition
rate of leaf litter were measured with litter bags and reduced across all sites 6 month after setup. the
decomposition rate of leaf litter in the deciduous forest was higher than the coniferous forest(31.4%
and 32.5%). The accumulated carbon of the evergreen coniferous and the temperate deciduous forests
in 0~30cm soil depth were measured 81.13 t C ha™', 86.45 t C ha respectively. Soil respiration was
estimated to be 187.0 ~ 297.5 mg CO, m” h™' in the temperate deciduous forest and 196.2 ~ 444.5
mg CO, m™ h™' in the evergreen coniferous forest, respectively. The deciduous forests was measured
higher inflow and outflow of carbon (high soil carbon contents, high litterfall, high decomposition rate
of litter and high soil respiration rate) than the evergreen coniferous forest.

Key words : temperate deciduous forest, evergreen coniferous forest, soil carbon
contents, LAI, soil respiration
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R N A R e /o ] 3)
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20cm

Fig. 1. Sail respiration chamber for the closed chamber method for measuring CO. concentration.
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Table 1. Comparison of soil properties between coniferous forest and deciduous forest

Coniferous forest Deciduous forest

Density (g cm™) SR.(%) OM.C (%) Density (g cm®) SR.(%) OM.C (%)
0~5 1.2140.05 67.21+4.18 6.5440.49 1.20+0.09 76.38+5.80 6.08+1.40
5~10 1.3240.02 67.46+6.53 5.53+0.18 1.3740.03 70.00+5.52 5.83+0.36
10~15 1.40£0.07 68.62+5.21 5.40+0.20 1.44+0.11 72.58+5.93 5.76+0.12
15~20 1.42+0.04 72.60+5.41 5.80+0.69 1.45+0.05 61.31+7.86 5.78+0.12
20~25 1.34+0.03 66.61£6.30 6.03£0.47 1.51+0.03 66.64+6.12 5.83+0.22
25~30 1.3740.04 72.54+5.34 5.75+0.58 1.50+0.05 68.97:£6.69 6.18+0.34

*S.R.: Soil relative rate, O.M.C.: Organic matter content.
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Fig. 2. Variations of soil carbon contents in the coniferous (—8—) and the deciduous forests (—e—).
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Fig. 3. Comparison of LAl monthly variations between coniferous (M) and deciduous forests (®@).
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Table 2. Annual litterfall input at each sites(g m™? yr')

Forests Mean =+ Std.error

Coniferous forest 368.3 £ 19.51
Deciduous forest 4052 £ 214
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Fig. 4. Decomposition rate of litter between coniferous (—#—) and deciduous forests(—e—).
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Fig. 5. Seasonal change in soil respiration rates between coniferous (H) and deciduous forests(H).
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