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Abstract: Environment-friendly harvesting is practiced to maintain ecosystem, landscape, and forest protection
functions. The present study was conducted at Simgok-ri, Sinbuk-myeon, Pocheon, Gyeonngi-do, where a 41—
50-year-old Japanese larch forest was harvested in an environment-friendly manner from 2017 to 2019. The dynamics
of organic matter in this forest were investigated at three years after the harvest. Specifically, organic matter content
was measured on the forest floor and in overstory biomass, litterfall, and soil up to 30 cm in depth from June 2020
to January 2021. Owing to the harvest, the amount of overstory biomass of the Japanese larch stands decreased from
142.22 to 44.20 t ha™'. On the forest floor, the amount of organic matter was 32.87 t ha™' in the control plots and

* Corresponding author
E-mail: ydkim@skku.ac.kr
ORCID
Kim Dong Yeob (® https://orcid.org/0000-0003-4923-795X

473



474 HEILUMBHE G All11Y A43 (2022)

23.34 t ha™ in the harvest plots. Annual litterfall was 4.43 t ha™' yr' in the control plots and 1.16 t ha™' yr' in
the harvest plots. Soil bulk density in the B horizon was 0.97 g cm™ in the control plots and 1.06 g cm™ in the
harvest plots. Soil organic matter content was 11.5% in the control plots and 12.8% in the harvest plots. The total
amount of soil organic matter did not differ significantly between the control plots (245.21 t ha™") and harvest plots
(263.92 t ha™), although the amount of soil organic matter tended to be higher in the harvest plots. The total amount
of organic matter in the forest was estimated to be 406.48 t ha™ in the control plots and 338.21 t ha™' in the harvest
plots. In the harvest plots, the ratio of aboveground organic matter decreased to 13.1% and soil organic matter
increased to 78.0%, indicating that the distribution of organic matter changed significantly in these plots. Overall, the
carbon accumulated in aboveground biomass was substantially reduced by environment-friendly harvesting, whereas
the soil carbon level increased, which played a role in mitigating the reduction of system carbon in the forest. These
results highlight one possible resolution for forest management in terms of coping with climate change. However,
given that only three years of environment-friendly harvesting data were analyzed, further research on the dynamics
of organic matter and tree growth is needed.

Key words: environment-fiiendly harvesting, organic matter content, aboveground biomass, litterfall, soil organic matter

N 2 and Kim, 2020). Z8HA A W f7120] ool
58 Ao, §7150) Bae] Be wsts 2o Ao
st G 0] BolAD G AN AT 2 olRc Tejme 4 el celel 41 Al 93
o 47] & olBteiag Zolrl Aol AT U o WakE Auy] Slstel WU F A W 4712
Fashl AAXL Stk ARE BAS Fasle] £71% W SaAAer s} 7120) WA WAl ofHd Kol 7k
e AYGORN 7] F B wske] FHL GAS  UbKo] YSME ol Bash gk A A% =
S ok ARG BA AL 0§ 91 WA FS 7] F olBtea BE AR 93 Fa v
A B 7)% Aol ASHA AAGE 95t Agaolh WEHA] whet 27 Ade] BAS 15
S17] $lalA] o] EhaujEAS e S S

Hel Waye ANk gk

A9 BRI o2l A0 BAE 2 2 ek 9
A B st st gl Akoled /15

oift
10
H
%

i
o>
o
N,
112
filo
4>

30
41

Seb AHIE WASEA B0l TAE §aE A
shstelt maom AFFAA7t AT WA
A Aol A4bs e FASkT AR WA AL
Bl 74 sk YA BP9 Hssh AeH(Tak,
2000; Park et al., 2012). o] Wz HMAle Wz W o] 5
ha o}4gel wEH|7]of 2§k glou] A B 7o
0% olAfe] WAL WASHA gk FAFORA T F
57l A, $A BB, BAF 93 WA, oBBEE A4
HE 5 WPk o)k ZA AETC +YUHE 43
Wixshe] Abe ARG Susts AANskA Q7]
olch. AFFUAL Bzt chaA FAI T Wt
2 ZeshA gk EEHQ 20| Zhsd A WA W4
CIFk o1 B3 WA Sl ) W) EIY o

A

offt
2o

o

ox
fu}
)
N
o
10
2
o
)

EQZURE FHo] 25 Ut BAY 24

=
4 FTORN AUE, ST, BRFe DA

>
2
Ho
ROg
rﬂ'
m2
ol
i
O
U1
[}
ﬂ
o
0
rHﬂ
HO
()
> O

1. SFZAK|

AFEA = 871%= 2344 AEE Ao $iA]skaL



=] = Z] & Z
FRAe] duelznire] AR
/ =3 ue \
o o
ot iy
'I-F
M #
HE
; Ao Lriaf
ST 54
o
M cygigi=
lE
i
uy ;
s z9
= g7
.
Ea itk
gn= of R
¥
'
=
F
P

\

= W] miAs 27] 9 475

Figure 1. The location of the study site in Pocheon, Gyeonggi-do.

2 WAL 1,195,125 m%, IEE 552 mo|t} (Figure
A9 30Xt 7] = ABt7]& 11.74°Coln] A
41 ] 35.06°C, ABFHA7]& 16.59°C, 1Y 3
7122 -3.6°C, 89 HWH7| 22 24.6°Co|t};. AHAF 7+
2 1,441 mmEA] SHA o 797t HSE= WS 7
EALS e E Aot Korea Meteorologlcal Admi-
nistration, 2021). AGLtAMA] Q] Bk B Zh EoF
ol Boke Spter B SPHH ?JOIE}- EﬂH o
o] /\qu@l o8 =73 1:].] u].]z'\_ 1—3:]0] ooki-.;—l. Eoo‘:olﬁ]'.
it B AR WA AlFdolt) o] 2|9 AAdo]
dgsto] EoF A Q1 o] AR AR o=
Zlo] fho] HQlth

AL =2 Y Ao wehe AU
& o rEE shbELE, dE ARt
o2, AT SAR ZEi
2008). A olZh ke jjukal 25 m

. BAbE 7-32°= BaA kgt %01134, AEZ0

A 15 moth 8 ST YR AUE, 2l

Holn] Wit 2L S 29Fo|t)h B nEls i
o] 89%, o}mE-Z0] 57%, FHEZo] 4% |3 op o]

& 2o Ha =2 g Eich

QJHEOIZNIRL 1970y o] AMF Q] F7t 1 2| o]

2= YRR 9l 40~50d 08 HY)

2]11

. 3E

32

rN' 3
il

JSOﬁ”f—«F:Uv
N

Ha &

mII

Pol mereiglon], sh&d Bel XS gstel 2017~
2019300 A AFRA 7} o] FolRh 17} AlPA L

54 9 ujabd E2of AA-TE 7N E AT E FAeR
= 7] 7F A E QAT 2] WA2 23.4 haglom A4k
AL 15%F) 22 A QA= ASAHRY a5o] w=

SRS SRl e WHL 236 haoln] A AHL
50-90%ick. WA FWAL 47 hadiek. WA o] F 4H
U8 ZAe astgon] QAo ge o} ek
o AT A 2018el R Aelo] HayE Ao
AA = ek

2. U RIIE S
D) AR 7=
A=A o A2 E A HHI ~HA) 2} v 2] 9]

J2IHCL~CA)E A} 20x20 m 7|9 ZARLE 7h

ANA ZF 87 Aol AA[BEGITHTable 1). Z2ARFe]A] 20201
7TRRE 20219 1974] 720 BAH AE=Eo] 421,

F1A%([DBH), =9, d2LEE SHSAH A2

l

QB U 7 2uw 7 $AF2) kol DBH % HES
e
AYo] AARRL ABERS Fakal] 1R AFA Ao

Uuk o= 3ok DBHV AMGHITh B oAl Ak
o A4t Batste] +1E 24P olele He mel



476 BWEILMBHEGEE A1 A4 (2022)

Table 1. Stand characteristics of the experimental plots in Pocheon, Gyeonggi-do.

. Altitude Stand age .Harve.st Slope Staqd Mean DBH Mean tree
Plot Location (m) (year) intensity o) density (cm) height (m)
Y (%0) (# hal) g
37°55"129"N
Cl1 127°10°033"E 260 39 0 2 475 34.9 22.6
37°54’816"N
C2 7909°961"E 320 45 0 20 450 25.7 223
37°54’805"N
C3 1279099 9" 320 44 0 20 475 25.8 21.6
37°54°794"N
c4 127°09°985"E 340 36 0 25 525 24.3 20.0
37°54°879"N
HI 127910°061"E 320 39 90 18 100 35.2 26.2
37°54’877"N
H2 127°10°077"E 325 38 90 18 50 29.5 23.1
37°55"797"N
H3 127°10°000"E 330 48 90 36 75 43.8 23.7
37°54°799"N
H4 127°09°981"E 330 40 90 31 75 36.8 25.8
4 DBHE ES¥42 sh= 242)(Y=aD")S 24319 3 ulE 30x30 emioh 22 A A2 12w A5t
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Table 2. Characteristics of the vegetation in the study site.
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3, ol g5 PES RE P Hste] 27 g
Aoz vpepg.

LR AR vfo] Qull At o) 4 14222
t ha' 9ok o] 2k 20148 | 114.14 t ha'(Park et
al., 2000), 26-33dA) 243 113.12 t ha''(Park and Kim,
2018) Hr} =9kt 4194 AU 14327 t ha'ab= ]
53t A3HE B rKSeo et al., 2010). B Aol A AR
ZrpR o) vol oAk MEAMA R 44.20 t ha' 7}

Al = AcHTable 3). TS 50.1%E 483 A2
2L o] g AR tj2FoA 71.11 t C ha'gle

o, AEF AT A 22.13 t C ha Q). 7hH o] Ao}
H3S of e 299 6494 =3FeolA=
10% Z=2] ZP8 34 %99 t C ha'Q) Bhav} 7HA4sle

Treatment Vegetation layer He(irﬁ})lt DBH (cm) Coz{;or)a ge Dominant species
Control Overstory 21.6 27.7 70 Larix leptolepis
Understory 5~6 4~5 30 Styrax obassia
Shrub 2~3 2~3 25 Lindera obtusiloba
Herbaceous 0.1 - 20 Oplismenus undulatifolius
Harvest Overstory 24.7 36.3 12 Larix leptolepis
Understory - - - -
Shrub 2~3 2~3 10 Linderao obtusiloba
Herbaceous 0.3 - 80 Rubus crataegifolius
Table 3. Average biomass in control and harvest stands in the study site.
Treatment Aboveground biomass Aboveground C storage
t ha!
Control 142.2242.37 71.12+1.18
Harvest 44.20+1.25%** 22.14+0.63%**

***p<0.001 with t-test.
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Table 4. Average litter biomass and annual litterfall in the study site.

. . Litter C . Annual. C . Litterfal.l
Litter biomass accumulation Annual litterfall accurpulatlon in acct}mulatlon
litterfall ratio (F/B)
t ha' t ha' yr' %
Control 32.87+0.26** 12.16+0.09** 4.4340.36%** 1.64+0.13*** 13
Harvest 23.34+0.18 8.64+0.07 1.16+0.20 0.43£0.05 5
** P<0.01 with t-test.
*** P<0.001 with t-test.
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Table S. Average soil bulk density in the study site.

Soil bulk density (g/cm’)

A horizon B horizon
Control 0.79 £ 0.02 0.97 £ 0.11
Harvest 0.78 + 0.09 1.06* + 0.11

* P<0.05 with t-test.

Table 6. Average soil organic matter content in the study site.

Soil organic matter content (%)

A horizon B horizon
Control 11.5 £ 045 5.75 £ 0.61
Harvest 12.75*% +£ 0.25 5.49 £ 0.78

* P<0.05 with t-test.
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Table 7. Total amount of soil organic matter of the study site (30 cm depth).

A horizon B horizon Total
Soil O.M. Soil C Soil O.M. Soil C Soil O.M. Soil C
t ha’
Control 189.95+5.67 110.18+3.29 55.26+0.98 32.05+0.57 245.21+4.61 148.03+2.59
Harvest 199.40+6.29 115.9243.65 64.52+8.69 37.42+4.92 263.92+6.87 153.34+3.99
715 Ao Helt: =9 AH4d AT EYY 771 Fol A 152.87 t C ha' & UreRgT) 218hE A 2] of A
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t C ha'glth. E9F 0~30 cm 7‘_,] EOF & B4 AR
B 2o A 14223 t C ha'glom, X34 Ex)

L mo ofy

o
o

7= el

OIN iach

B gt AAEro] F7ske @42 (oA = Blsst
Al HLEP)r HE Qo A= 2o 53 sbuEE oA 1F
W 6 T B0k BlA AL 2T 934 t C ha', 10%
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Figure 2. Total amount of organic matter in above ground vegetation, forest floor and soil layers
for Larix leptolepis stands in comparison with environment-friendly harvesting.
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