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ABSTRACT

Annual litterfall production and leaf area index (LAIL, m’m”) were estimated using litter traps in
Gwangneung, Mt. Taewha and Mt. Gariwang. Annual total litter fall production including branch,
bark, others was the highest in Gwangneung(7497.3+326.5 kg/ha/yr), which had the highest basal area
at late successional stage, and followed by Mt. Taewha(5929.1+225.8 kg/ha/yr) and Mt.
Gariwang(3,210.1+220.1 kg/ha/yr). Mt. Gariwang had the lowest litterfall production due to high
elevation and short growing season even with the higher stand density and basal area than Mt.
Taewha. Similarly, LAI, which was calculated by multiplying the mass of leaf litter with specific leaf
area, was the highest in Gwangneung(5.99+0.69) and followed by Mt. Taewha(5.20+0.24) and Mt.
Gariwang(4.06+£0.42) and the upper canopy species had the highest leaf area index in every sites
(Gwangneung : 4.72, Mt. Taewha : 3.08, Mt. Gariwang : 2.19). However, species specific LAI
estimation based on the relationship between basal area and leaf area was limited due to upper
canopy species non-proportionality of basal area with LAIL In addition, the comparison between direct
and indirect LAI measurement showed the importance of canopy clumping, especially at high density.
Our study emphasized the necessity of direct LAI measurement using litter fall traps especially at
temperate deciduous forest with diverse species.
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Table 1. Species composition for major species in the broadleaved forests in three experiment sites

Site Species Densityl Mean DBH Baszal arlea Importance

(trees ha™) (cm) (m” ha™) value (%)
Quercus serrata 128 52.3 (*11.5) 28.68 31.82
Carpinus laxflora 96 24.1 (£15.7) 5.09 10.16
Gwang- Carpinus cordata 320 8.5 (£5.5) 2.51 12.35
neung Acer pesudosieboldianum 416 24 (£2.0) 0.29 12.30
Sorbus alnifolia 416 1.9 (#1.7) 0.20 12.22
Others* 288 43 (£3.1) 0.64 21.16
Total 1,664 9.0 (£14.8) 37.41 100.00
Quercus serrata 550 17.8 (£10.3) 18.08 42.74
M Quercus aliena 75 21.3 (£3.8) 2.73 11.93
Tae;— Styrax obassia 500 54 (x1.7) 1.25 19.26
wha Prunus sargentii 275 8.2 (£6.7) 2.32 15.76
Others 1 125 6.6 (+5.6) 0.68 10.30
Total 1,525 11.1(9.3) 25.06 100.00
Fraxinus rhynchophylla 320 222 (+6.3) 13.38 26.01
Carpinus cordata 288 9.2 (+5.9) 2.64 12.29
Mt Acer pesudosieboldianum 640 32 (£2.8) 0.88 16.09
Gari- Acer mono 240 8.8 (£5.1) 4.99 10.61
wang Kalopanax septemlobus 64 34.6 (£13.8) 3.20 11.38
Sorbus alnifolia 64 21.7 (£14.9) 3.20 9.17
Othrest 352 1.8 (£1.1) 0.12 14.45
Total 1,968 9.0 (+9.8) 28.42 100.00

The numbers in parentheses represent the standard errors.

* o Styrax japonica, Euonymus sachalinensis, Symplocos chinensis, Styrax obassia
T . Rhododendron mucronulatum, Rhododendron yedoense, Symplocos chinensis

t 1 Acer mandshuricum, Tilia amurensis



Boram Kwon et al.: Estimation of Specific Leaf Area Index Using Direct Method by Leaf Litter in ...

9] AsEpFoln W/dol et AojubRut 7R,
TR ASske Al ol 3U|d Al =dgdt
oAl olBom(Kikuzawa, 1983; Koike, 1990; Kim,
2004; Kwon ef al, 2014), Elstare] A2 ol7ko] 7t
A =9 wEo] g W3k o]x}g(secondary forest)
S gH, Ho| F7|HA Fdsl= FUF Aol
(Kim, 2004).

3.2, G17H U - LR|AAK
A7t & U - UA AARE W24 7397(4326.5)

ke/ha/yr, EJEFAL 5,929(+225.8)kg/halyr, 7}F]HAF 3,210
(*1220.1)kg/halyr =22 =74 UeRgtHp < 0.001,
Table 2). BE FolA &4 S Bilkgo] F
I ey, AA U - YR AR HE4E
SH5 Hol AR sh= gl H Eot ThE]eitelAl
= BINE AAFAL, EHEMY FFwolMe A
61.0%, 45.9%9] H]S-S 2}A|stgth WE olHo| I

FololA Hde FY Fol AAANE, Stk
o] AL 183.9(x122.2)kgha/yrZ 3.1%S 2}x|aHch E
o 4 o] SHUERI Feet HiEhite] F2 A
ARERS- 7¥7} 1755.7(+:485.0)kg/halyr (24.1%), 803.4(£163.3)
kg/halyr (13.6%)°] AR, EFURet SUF7E £
Aol 71| 9AES 12.7(23.2)kghalyrzE tj$- HL of
o] FAF AYAtE|let. fu|eh 7EA| 7 AR Sk vlE
Fow JHESAl s So08 247t 17.8%, 12.4%,
127%E AsHEoH, BE EolA £ HEo|
7P ekt

A7 9 - A Ak

e

4 AFS Fig. 19

wn

£

rlo

UetfGict Autdog G4 - g Ao g
Ao, Zhe it E-5ETt ejshitel] Hsko
70 wE 109 e 9 - HAZF FREAT °
Eol 7teAte] A, AA 9 - GAFY 65.4%7F
10 #FEo] 21.1%8 =& A7IH WHolAS
(coefficient variation)E Xo]= HbH, HS5L(CV
9.4%)2 71 mE2A Bxsta, g3RKC.V 1 13.5%)
i R = L s B | B B o | B o
< Bl&E AA sk 98 99 5 "I
7REE10-119)0) 7z} 86.9%, 85.9%0°|11, 7}2Ak
< 9-109] 88.0%7} 5 E o] HolAth Fa=yt
shibel A9, Yol 20w Ho|R7] Al&e}7|
Q1 9doll= FAF] Aaterol Wol 22} 1,198(+350.0)
kg/ha, 554(x162.5kgha= 9Y A U - oz AYAt
9| 82.0%%} 71.6%E AA|EIR O, TiEeAre] e
o= L ol o] ST Ak HolA stk Egh
37 AEEe 78 8ol FeE, THEIEA] 71
o} Z=m] AJAREFO] Fho 7ZFz} 583.34kgha, 217.3kg/ha
2 A7F 7HA], S0 ABARFS] 44.9%, 53.4% = o=
Aol AFH Wi, sjshitollA= 20139 1295 H 2014
49 wWrbr)223.34kg/ha, 20149 SYUEE 9Y7HA
119.6kg/ha, 2014\ 10¥5E 114 E71A] 3924 kg/h
2 oF Ko 10Y o]% FA7|d HAFo gl

At G - HA AL £ Ak A 59

Aolz AHAQ MLk ojA, Seluke Hbry

al., 2004)3} &

el
T
f
nich
jinc
>
o
1o
1L
o2
4L
)
oZ
2
ot

Table 2. Annual litter-fall inputs (kg/ha) at the three experiment sites

Needle Leaf

Other tree component

Site . . Total
litter litter Bark Branch Seed Flower Etc.

Gwaneneun 255  34430b 3543 94576 1755.7b 2.4 970.6b  7,497.3c¢
gheung (#16.5)  (#339.7)  (£191.9) (£165.1) (+485.0) (£1.3) (£144.1) (£326.5)
Mt. 183.9  3,6058b 1746 560.7a  8034a 268 563.5a  5,929.1b
Taewha *1222) (#1165 (@47.7)  (498.6) (£163.3) (*16.8) (£75.63)  (£225.8)
Mt. 4.7 2,529.2a 15.1 388.3a 12.7a 12 2554a  3210.1a
Gariwang (#1.4)  (#1949)  (#24) (575 (#32) @05 (£207)  (£220.1)

Differences among sites ) |4 0.021 0.152 0.028 0005  0.147  0.001 0.000

(p-value)

The numbers in parentheses represent standard errors among litter traps.
Different alphabet letters indicate the statistically different group among sites with Duncan multiple comparison in

the each component (p <0.05).
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Fig. 1. Monthly patterns of litterfall inputs (kg/ha) at the three experiment sites
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< 7heSate] e FaA g R4t b
SOHAIE, HAe] Aakerol of 2uf A= Aolzt with
oo} Zro] FaTkHA} JA|o] HlHEto] YTkl
AREA ofon, pFah Aol whel wedo] Al
of tEA Y] wizol, dHHS Zet okl
YA 59 E& vpolemjA Aol theFet YR|gH
I AgEde wtgshe o Al Hadt
o= ESLSIa(Bartelink, 1997; Li ef al, 2011; Ryu
et al., 2014a), @A =hollA= ATt 459 A
A §A7 UE 5 Saee] zgtoz AU
297} tjFEo|tiSon et al, 2007; Korea forest
service, 2009).
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Jjaponica), =HANIT(Symplocos chinensis) 52| 7|
o EES wrh e B9l FHE slstl dnze
Hes w9 wh, "k 7g a2 Y
(Rhododendron mucronulatum)?} BZ(Rhododendron
yedoense) S22 TEO|HA dgoA: & A=
= 4\5017] uio] AEAnZE e Ao HzhE
ok Ea A el 163%7h Jleegel shelg
Abe] e, SRS 2 BSo] dYew e
Ho] 50] o] Wetelx] QA Lupw, 124
Udcer mono) 5 2 A7be] Ux7t HolAA Y
H Hgol 7tz ZRES7] Wil Aoz 7]E
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Table 3. Leaf-litter characteristics at the three experiment sites

. . Weight SLA
Site Species 4 2 a1
(kg ha”) (em” g)
Quercus serrata 2026.6 (£399.2) 143.5 (x11.2)a
Carpinus laxflora 749.6 (+473.4) 262.6 (+42.6)b
Carpinus cordata 84.1 (£142.5) 275.6 (£60.2)c
iﬁﬂﬁ Acer pesudosieboldianum 73.2 (£145.2) 281.1 (+26.0)c
Sorbus alnifolia 19.8 (£24.8) 288.1 (+41.9)d
Others* 299.1 (£158.4) 249.1 (£70.8)bc
Total 3252.5 (+684.5) 242.8 (+63.4)
Quercus serrata 2081.8 (£172.4) 142.9 (£17.6)a
Quercus aliena 319.3 (£192.4) 136.8 (+34.2)a
Mt. Styrax obassia 366.0 (+110.6) 207.1 (+49.8)b
Taewha Prunus sargentii 74.2 (£42.4) 287.5 (x14.4)c
Others 7 552.5 (+173.8) 181.2 (£58.9)b
Total 3394.6 (+216.0) 175.0 (£57.2)
Fraxinus rhynchophylla 1320.5 (£331.7) 180.0 (£19.1)ab
Carpinus cordata 152.2 (£35.0) 279.7 (£30.8)d
Acer pesudosieboldianum 25.9 (£19.4) 257.8 (£34.4)c
Mt. Acer mono 153.4 (£59.0) 196.9 (+40.9)bc
Gariwang Kalopanax septemlobus 78.2 (+64.3) 166.5 (£34.3)a

Sorbus alnifolia
Othres?
Total

237.5 (£110.9)
381.9 (+121.6)
2349.6 (+406.5)

205.0 (+38.1)b
167.6 (+46.4)b
207.9 (£52.4)

The numbers in parentheses represent standard errors.

Different alphabet letters indicate the statistically different group among species with Duncan multiple comparison in

the each site (p <0.05).

* o Styrax japonica, Euonymus sachalinensis, Symplocos chinensis, Styrax obassia

T : Rhododendron mucronulatum, Rhododendron yedoense, Symplocos chinensis

t . Acer mandshuricum, Tilia amurensis
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Fig. 2. LAI estimates from litterfall collection at the three experiment site for autumn, 2014(Vertical lines indicate
standard errors)
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Fig. 3. Fraction of total LAI for each species versus
the corresponding fraction of total basal area in each
experiment site (The dotted line indicates the 1:1
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Fig. 4. LAI of the canopy estimated by direct and indirect methods
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