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Carbon and Nitrogen Inputs from Litterfall Components in
Cryptomeria japonica and Chamaecyparis obtusa Plantations
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Agk 3 20209 12958 2021 129704 -SR] g g U AaRTE 34 BelE 2AR Y-
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B AL 0.43%, B 0.53%)0] B3] Go3HA] w9t $58 Aawml A Tt dule] v w2 gk
Ak FA 9 F el o T W AR F 5F B 128390 7Y wsron], 69~992 71 A4
A= A FAFYFL AT 227 3,054 kg C ha! yr, | 277 3,129 kg C ha' yr' 2 F £ Ao]o] Zjo]
7hggieh A AAFATS AR 2YX0) A7) o Waplare] wule] wls) 2A] Vet A7} 46.93 ke
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Abstract: Evaluating carbon (C) and nitrogen (N) inputs from litterfall is important for soil nutrient management
to enhance forest productivity and to understand the mechanisms of nutrient cycling in forest ecosystems. This study
was conducted to compare C and N inputs from litterfall components of Cryptomeria japonica D. Don and Chamaecyparis
obtusa Endlicher planted in adjacent sites in the Jinju Research and Experimental Forests in Gyeongsangnam-do, South
Korea. Litterfall into litter traps was collected at three-month intervals between December 2020 and December 2021,
and the C and N concentrations of the litterfall components were measured. Litterfall amounts were not significantly
different between the plantations, except for reproductive litterfall components. Litterfall accumulation peaked between
December and March. The litterfall C concentration in the needle and seed litterfall was significantly higher for C.
obtusa than for C. japonica. By contrast, the C concentrations in needle and flower litterfall differed seasonally. The
mean N concentration of needle litterfall was significantly higher in C. japonica (0.96%) and C. obtusa collected between
June and September (1.01%) than in the other seasons (C. japonica: 0.43%; C. obtusa: 0.53%). Carbon and N inputs
in both plantations were highest in needle litterfall collected from December to March and lowest in needle litterfall
collected from June to September. Annual C input by litterfall was similar between the plantations (C. japonica: 3,054
kg C ha' yr'; C. obtusa: 3,129 kg C ha' yr'), whereas total N input was higher for C. japonica (46.93 kg N ha’
yr'") than for C. obtusa (25.17 kg N ha! yr'). The higher N input in the C. japonica plantation than in the C. obtusa
plantation was associated with the input of reproductive components. These results could be applied to improve stand-scale
models of C and N cycling by litterfall components in C. japonica and C. obtusa plantations.

Key words: carbon, Japanese cedar, Japanese cypress, litterfall, nitrogen, nutrient cycling
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Figure 1. Location of the study site in Cryptomeria japonica
and Chamaecyparis obtusa plantations.
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Figure 2. Seasonal inputs of litterfall components (a: needle; b: branches; c: flower; d: seed; e: cone; f: miscellaneous;
g: total litterfall) in Cryptomeria japonica and Chamaecyparis obtusa plantations (s: species; m: month). Vertical
bars indicate standard error. Different letters on the bars represent a significant difference at P < 0.05.
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Figure 3. Seasonal variation of carbon concentration, nitrogen concentration, and C/N ratio of litterfall components (a, b, c: needle;
d, e, f: branches; g, h, i: flower; j, k, I: seed; m, n, o: cone; p, q, r: miscellaneous) in Cryptomeria japonica and Chamaecyparis
obtusa plantations (s: species; m: month). Vertical bars indicate standard error. Different letters and asterisk on the bars represent
a significant difference at P < 0.05.
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Figure 4. Seasonal variation of carbon and nitrogen inputs of litterfall components (a, b: needle; ¢, d: branches; e, f: flower;
g, h: seed; i, j: cone; k, I: miscellaneous; m, n: total litterfall) in Cryptomeria japonica and Chamaecyparis obtusa plantations
(s: species; m: month). Vertical bars indicate standard error. Different letters on the bars represent a significant difference at

P < 0.05.
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Table 1. Litterfall, carbon and nitrogen inputs of litterfall components in Cryptomeria japonica and Chamaecyparis obtusa plantations.

. Litterfall C input N input
Components Plantation T
(kg ha” yr’)
Neadl C. japonica 4,087 (1,168) 2,016 (573) 14.96 (5.08)
eedle
C. obtusa 5,024 (809) 2,557 (417) 14.17 (2.24)
C. japonica 15 (15) 0 (0) 0 (0)
Branches
C. obtusa 77 (42) 18 (32) 0.35 (0.06)
C. japonica 593 (83)* 261 (29)* 8.39 (1.24)*
Flowers
C. obtusa 158 (44) 82 (22) 2.49 (0.62)
Seed C. japonica 372 21)* 183 (12) 5.58 (0.65)
eeds
C. obtusa 247 (43) 132 (22) 3.46 (0.65)
c C. japonica 1,038 (300) 503 (161) 14.97 (5.18)*
one
C. obtusa 667 (170) 331 (86) 4.52 (1.28)
C. japonica 203 (109)* 97 (54)* 3.03 (1.49)*
Miscellaneous
C. obtusa 19 (8) 8 (3) 0.19 (0.10)
Total C. japonica 6,358 (1,487) 3,054 (736) 46.93 (10.50)
ota
C. obtusa 6,194 (959) 3,129 (492) 25.17 (4.22)

Parenthesis values indicate standard error. Asterisk between C. japonica and C. obtusa represent a significant difference at
P < 0.05.

T AUl A e A I A B 2 deston ool Aol ek Aol 24
S BAR AT olo] & AN A9 et ® AZFAS 2264 W 2@ 9] Ul - dAof ejg
ororar, AR 7 WA kgl o m(Hagihara et al., A 289052 257 kg N ha' yr!, 55848 AR 2@ 2]=
1978), 2A| U 22 717]9] AL A= His ¢, He 49.1 kg N ha” yr'(Inagaki et al., 2004)&2 = 17 ZAx}o}t
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fEo 2 At Eth

2 Aol AR dibs SollA 2ARE 54 Ve 4 =
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sh, Mg w9 Qo] Ul - IR|FF 3,950 kg ha o
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