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Abstract: Coarse woody debris (CWD), which is a component of the forest ecosystem, plays a major role in forest
energy flow and nutrient cycling. In particular, CWD isolates carbon for a long time and is important in terms of
slowing the rate of carbon released from the forest to the atmosphere. Therefore, this study measured the
physiochemical characteristics and respiration rate (Rcwp) of CWD for Larix kaempferi and Pinus rigida in temperate
forests in central Korea. In summer 2018, CWD samples from decay class (DC) I to IV were collected in the 14
forest stands. Rcwp and physiochemical characteristics were measured using a closed chamber with a portable carbon
dioxide sensor in the laboratory. In both species, as CWD decomposition progressed, the density (Dcwp) of the CWD
decreased while the water content (WCcwp) increased. Furthermore, the carbon concentrations did not significantly
differ by DC, whereas the nitrogen concentration significantly increased and the C/N ratio decreased. The respiration
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rate of L. kaempferi CWD increased significantly up to DC 1V, but for P. rigida it increased to DC II and then
unchanged for DC II-IV. Accordingly, except for carbon concentration, all the measured characteristics showed a
significant correlation with Rewp. Multiple linear regression showed that WCcwp was the most influential factor on
Rewp. WCewp affects Rewp by increasing microbial activity and is closely related to complex environmental factors
such as temperature and light conditions. Therefore, it is necessary to study their correlation and estimate the time-

series pattern of CWD moisture.
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Figure 1. Locations of sampling sites for coarse woody debris (CWD) across central Korea.

Table 1. Qualitative classification systems for coarse woody debris (CWD) into four decay classes.”

Decay class

Characteristics of fallen trees

I I il Y
Leaves Often present Absent Absent Absent
Twigs Present Absent Absent Absent
Branch Present Often present Absent Absent
Bark Present Often present Absent Absent
Wood consistency Solid Semi-solid Partly soft Soft

*adapted from Korea forest service (2010).
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Table 2. Result from the two-way ANOVA on the effects of species and decay classes CWD on respiration rate (Rcwp) and physicochemical
properties (Dcwp; density, WCcwp; water contents, carbon, nitrogen and C/N ratio) of CWD from Larix kaempferi and Pinus rigida.

Significantly different values are bolded.

Rewp Dcwp WCcwp Carbon Nitrogen C/N ratio
Source
F p F P P F p F P F )4
Species 25.54 0.000 358 0.062 515 0.026 0.02 0.021 0.03 0.026 0.68 0.684
Decay class 23.67 0.000 74.89 0.000 27.51 0.000 092 0918 0.00 0.000 0.00 0.000
Species X Decay class 282 0.044 239 0.075 436 0.007 0.72 0.718 038 0375 094 0.944

Table 3. Physical characteristics (Dcwp; density, WCcwp; water contents) and respiration rate (Rcwp) of coarse woody debris

(CWD) samples.

Species Decay Number of RCWD_1 ; Dcw1?3 WCCYI«D
class samples (mg C kg™ h™) (g cm™) (g g)
Larix kaempferi I 12 0.83Aa (0.95) 0.47Ca (0.05) 0.19Aa (0.07)
I 11 1.34Aa (1.03) 0.42Cb (0.05) 0.23Aa (0.09)
m 12 6.10Ba (3.88) 0.31Ba (0.08) 0.39Ba (0.19)
v 10 8.74Ca (3.90) 0.13Aa (0.07) 0.59Ca (0.16)
Pinus rigida I 9 2.96Ab (2.09) 0.44Da (0.07) 0.28Ab (0.10)
il 11 6.92Bb (3.22) 0.35Ca (0.09) 0.38Bb (0.11)
I 11 9.73Bb (2.74) 0.27Ba (0.07) 0.47Ca (0.08)
v 11 9.18Ba (3.47) 0.17Aa (0.06) 0.49Ca (0.10)

The numbers in parentheses refer to standard deviation of the means. Capital letters indicate significant differences among decay
class within species, while small letters indicate significant differences among species within decay class (p<0.05).
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Figure 2. Carbon concentration (a), nitrogen concentrations
(b), and C/N ratio (c) of coarse woody debris(CWD) of
Larix kaempferi (closed triangles) and Pinus rigida (open
square) by decay classes from I to IV. Means with different
letters are significantly different (p < 0.05) between decay
classes as determined by Duncan’s multiple range test
(capital letters: Pinus rigida, small letters: Larix kaempferi).
Significant difference between species are indicated by an
asterisk. Bars indicate standard deviations.
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Figure 3. Relationships between wood density (Dcwp) and respiration rate of CWD (Rcwp) (a, b), and
between water content (WCcwp) and Rcewp (¢, d) for Larix kaempferi (a, ¢) and Pinus rigida (b, d).
The different point shapes represent the decay classes of CWD.
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Figure 5. Standardized coefficients (ff) of density (Dcwp), water
content (WCcwp), carbon concentration (Carbon), nitrogen
concentration (Nitrogen), and carbon to nitrogen ratio (C/N ratio)
for the respiration rate (Rcwp) observed at decay classes of
coarse woody debris (CWD) of Larix kaempfii and Pinus rigida.
The standard coefficients are the estimates resulting from a
multiple regression analysis and refer to how many standard
deviation (SDs) a respiration rate will change per SD increase
in either the factors. Note that the predictors without statistical
significance (p>0.05) are not presented.
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