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Carbon and Nitrogen Inputs by Litterfall of Chamaecyparis obtusa
Planted in Pine Wilt Disease-disturbed Forests
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Abstract: In this study, carbon (C) and nitrogen (N) inputs by the litterfall of Japanese cypress (Chamaecyparis
obtusa Endlicher) planted in pine wilt disease-disturbed forests were determined. The study sites were located in
Sacheon-si, Gyeongsangnam-do. Eight plots under two regeneration sites (DR: four plots of C. obtusa planted under
slightly disturbed Pinus thunbergii stands; CR: four plots of C. obtusa planted following the clear-cutting of severely
disturbed pine stands) were established to collect litterfall from December 2018 to December 2019. The growth of
diameter at breast height (DBH) was significantly higher in the CR treatment (12.10 cm) than that in the DR treatment
(9.42 cm). C and N concentrations and the C/N ratio in C. obtusa leaf litter did not differ significantly between the
two regeneration treatments, but the C/N ratio was significantly lower in the leaf litter collected in October (93) relative
to that collected in December (143). The C concentration of litterfall components was significantly higher in C. obtusa
leaf litter and in P. thunbergii needle litter than in broadleaved and miscellaneous litter, whereas the N concentration
in broadleaved and miscellaneous litter was significantly higher than that in the leaf litter of C. obtusa and in branch
litter. Thus, the C/N ratio was significantly higher in C. obtusa leaf litter and branch litter compared with that in
miscellaneous and broadleaved litter. Respective C and N inputs by leaf litter were 773 kg C ha”' yr' and 6.95 kg N ha
" yr! for the CR treatments, and 78 kg C ha' yr' and 0.70 kg N ha' yr' for the DR treatment. Total C and N
inputs were higher for the DR treatment (3,765 kg C ha' yr' and 47.6 kg N ha™' yr', respectively) than for the CR
treatment (1,290 kg C ha' yr' and 17.2 kg N ha™' yr', respectively). These results indicate that, for C. obtusa,
the DBH growth in the CR treatment was superior to that in the DR treatment, but the C and N inputs by litterfall
were considerably reduced in CR treatments.
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Figure 1. Location of the study site in pine wilt disease-disturbed forests (a: under-planted site; b: collection of green
needle; c: DR: under-planted site, CR: clearcut site; d: clearcut site in 2007; e: clearcut site in 2019).
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Table 1. General stand characteristics in under-planted (DR) and clearcut (CR) regeneration treatments of Chamaecyparis obtusa.

Aboveground biomass

H DBH (cm Height (cm N
Treatment Species Stand den_sllty (cm) ght (em) (kg ha 1)
(tree ha™)
2018 2019 2018 2019 2018 2019
Chamaecyparis 900 8.45 9.42 665 17,979 22,523
obtusa (C) (168) (0.94)b (0.99)b (50)a (7,179) (8,610)
DR Pinus thunbergii 275 30.2 31.42 ) 90,743 95,867
(P) (85) (0.57) (0.74) (33,467) (33,611)
C+P 1,175 ) i ) 108,722 118,396
137) (299,48) (29,074)
CR Chamaecyparis 1,050 10.95 12.10 736 32,551 40,935
obtusa (104) (0.38)a (0.41)a (29)a (3,497) (4,604)

Values in parenthesis are standard error. Different letters between treatments represent a significant difference at P < 0.05.
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Figure 2. Mean soil pH, soil EC, soil water content, and soil temperature in under-planted (DR) and clearcut
(CR) regeneration treatments of Chamaecyparis obtusa. Vertical bars indicate standard error. Different letters
on the bars represent a significant difference at P < 0.05.
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Table 2. Soil physical and chemical properties in under-planted (DR) and clearcut (CR) regeneration treatments of Chamaecyparis
obtusa.

Treatment 520 Silt Clay N C N p K* Ca™ Mg
(%) (%) %) %) (%) (mg kg (cmolc kg
DR 17.8 57.0 252 0.28 3.52 12.5 2.56 0.35 1.00 1.57
@3b  @7a  (1.6a  (0.02a (028)a  (032)a  (0.83)a  (0.03a (0.50)a  (0.21)a
R 33.5 49.5 17.0 0.24 3.10 12.3 1.67 0.37 1.03 0.80

(1.9)a (1.7 (04)b  (0.02)a (05552  (124)a  (0.62)a  (0.02)a  (0.43)a  (0.08)b

Values in parenthesis are standard error. Different letters between treatments represent a significant difference at P < 0.05.
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Figure 5. Seasonal carbon inputs of litterfall components in under-planted (DR) and clearcut (CR) regeneration treatments.
T: treatment method; M: month. Leaf litter of Chamaecyparis obtusa (leaves) and needle litter (needle) of Pinus thunbergii.
Vertical bars indicate standard error. Different letters and asterisk on the bars represent a significant difference at P < 0.05.
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Vertical bars indicate standard error. Different letters and asterisk on the bars represent a significant difference at P < 0.05.
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