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Soil Respiration Rates in Cryptomeria japonica D. Don,
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ABSTRACT

The quantification of soil respiration rates is important to understand carbon cycles of forest
ecosystems. Soil respiration rates were assessed using Li-8100A soil flux system in one
evergreen broadleaved (Quercus glauca Thunb.) and two coniferous (Cryptomeria japonica D.
Don and Chamaecyparis obtusa Endl.) stands from May 2020 to April 2022 in southern
Korea. Monthly variations of soil respiration rates were higher in the Q. glauca stand than in
the C. japonica and the C. obtusa stands. The mean soil respiration rates were significantly
higher in the Q. glauca stand (2.63pmol m? s) than in the C. japonica (0.93pmol m? s™)
and C. obtusa (0.99pmol m” s') stands. The three stands showed exponential relationships
between soil respiration rates and soil temperature (R = 0.44-0.80). The sensitivity of
temperature (Qp9 values) to soil respiration rates was highest in the Q. glauca stand (5.13),
followed by the C. obtusa (3.10) and C. japonica (2.58) stands. These results indicate that
soil respiration rates can be increased more in evergreen broadleaved stands than in
coniferous stands under enhanced soil temperature.

Key words: Climate change, Forest soils, Soil CO, efflux, Japanese cedar, Japanese cypress,
Japanese blue oak
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Table 1. Stand density, DBH, and basal area in Cryptomeria japonica (CJ), Chamaecyparis obtusa (CO), and

Quercus glauca (QG) stands

Stang  Stand der{?ity DBH (cm) DBH increment  Basal area (m” ha™) ~ Basal area
(tree ha™)  2020.03 2020.12 2021.11 (cm) 2020.03 2020.12 2021.11 increment (m"ha™)
CJ 1,050 1879 1945  19.98 1.19 3013 3229 3413 4.00
Cco 1,270 1748 1811  18.71 1.23 3253 3495 3735 4.82
QG 1,114 1583 1618  16.66 0.83 21.69 2266  24.06 2.37

Table 2. Selected soil property in Cryptomeria japonica (CJ), Chamaecyparis obtusa (CO), and Quercus glauca

(QG) stands

Particle size distribution (%) g EC

Organic  Total
Carbon  Nitrogen
(%) (%)

Avail, p Exchangeable (cmol. kg')

-1
(mgkg™) K Ca Mg2+

Stand -1
Sand  Silt  Clay PH (uSem?)
cj 205+  53.0¢ 265+ 546k 103+
3.4° 2.5 1.3* 0.03*  13®
co 255% 507+ 238+ 508+ 87+
1.3 0.5 12 006 ¢
oG 267+  46.8+ 265+ 461+ 140
3.0° 2.1° 2.1 0.06° 18

2.55+ 0.19+ 3.9+ 0.36+ 4.08+ 0.83+
0.5* 0.04* 0.93* 0.09° 0.54* 0.16°

2.73+ 0.17+ 5.0+ 0.19+ 2.63+ 0.81+
0.7% 0.06 0.64 0.01° 0.48* 0.05°

4.50+ 0.30+ 9.4+ 0.38+ 3.03+ 1.18+
1.4* 0.08* 5.4 0.12° 1.39° 0.39°

*Meanzone standard error. Different letters among three stands represent significant differences at P<0.05.
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Fig. 1. Monthly variation of soil respiration rates, soil temperature, soil water content, soil pH, soil EC, and
soil organic matter content in Cryptomeria japonica (CJ), Chamaecyparis obtusa (CO), and Quercus
glauca (QG) stands. Vertical bars indicate one standard error. Different letters on the bar represent

significant differences at P<0.05.
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Fig. 2. Mean of soil respiration rates (a, b, c), soil temperature (d, e, f), soil water content (g, h, i), soil
pH @, k, 1), soil EC (m, n, 0), and soil organic matter content (p, q, r) in Cryptomeria japonica (CJ),
Chamaecyparis obtusa (CO), and Quercus glauca (QG) stands. The box represents the median and the
25™ and 75" percentiles, x represents the arithmetic mean, the solid lines extend to 1.5 of the interquartile
range and the values outside this range are indicated by circle. Vertical bars indicate one standard error.
Different letters on the bar represent significant differences at P<0.05.
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