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Abstract: This study was carried out to investigate the changes in soil chemical properties after thinning for a
Quercus acuta stand in Wan-do Arboretum, Jeollanam-do. The stem density after thinning was determined
referring to that of Quercus acutissima with 10 cm diameter at breast height and soil samples were collected 7
vears after thinning. There was no considerable difference in soil pH values after thinning. However, the
concentrations of soil organic matter, total nitrogen and available phosphorus significantly increased after
thinning. In addition, thinning significantly increased cation exchange capacity (C.E.C) and the concentrations of
exchangeable cations (K*, Na‘, Ca®", and Mg™). From this study, it was revealed that the nutrient concentrations
of this study site were generally lower than those of other forest soils. Therefore, it is needed to improve the
warm temperate forests through thinning and to develop forest treatment for regeneration.
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1997; Martinez and Perry, 1997; Parker et al, 2001,

Chen and Li, 2003). 3k, 2t AGw} 715 =271 5ol
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FUMLT(Camellia japonica L.), vF
Z(Trachelospermum asiaticum var. intermedium N.), 3
YU (Cinnamomum  japonicum S.), 2} F(Dendro-
panax morbifera L) B A28l A U (Eurya japonica T.)
Sol &dsta 2l Z/‘}W”ﬂ o] FE7PAUFHE ol
2 50 Al e Aos

T2 ZH7F -0.8°C, 29.6°C, 14. 1“C, 1,710 mm‘ﬂ?ir/}(ﬂ
A

2. ZHHRE|
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Table 1. The characteristics for Quercus acuta stand.

Mean DBH (cm)  Mean height (m)  Qtem density

1998 2003 1998 2003  (trees/ha)
Control 9.3 10.5 10.7 11.7 2,383
Thinning 9.1 137 10.5 1.9 892
FEF- 2E (880 /ha)S /1:;% = m1 st 71

R AT oz Ao

2
pH m ter(Onon 501)*— 019‘ sto] 1.5 SR/

AL, A& Indophenol-blue, 914K Lancaster

W, 7 e Tyurinl, ol 2A]eH8- 72 Tholy, |3

A ol (K‘ Na', Ca®*, Mg*")& ammonium acetate=

HEAZ F ICP(optima 4300D, Perkin Elmer)® 77}

St oH (U lEd T4, 1988), THests HA| 5k

AN F b o o)A A5 SlITh(SAS, 1998).
3l TE

1. B pH

EF pHe it 5.02, {HEA R 5.052 Ve 70

off W2 Bok 2 o] Wsl= vElbA] gkgrom (Table 2),
7] Rag df X 2 £l s T 9lE e
EoF pH 5.229} &%

FAVHT 52080 E9F ATt =
; Mg Aalehd 2l e frelst
208 WA8 7129 2al7h 2253 o2 olg) &
¥ pHE A7 AR Hirslo] )l o K (Boermer and
Sutherland, 1997), ¥ A& 2 2pol7} YehtA] ok

g
ATt Hwang# Son(2006)0] 2}7[vhavi-el Hyd o
< o E A7 Ao 50% = AAlg 7
o] B atieel] wiAl= G2 fle A0 Balsiglor,
Pinus contorta Q58 OS2 /- AAGH & B 4
ol W G 3

AFg HAol M A 5 B

PR CHGiardina and Rhoades,
2001). o]} e dolg Ax= ESF Als AH 2ol
0 AL & e Aol ME a7 mEo R *}E
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Table 2. Changes in soil chemical characteristics for Quercus
acuta stand after thinning.

Control Thinning

. 5.02 5.05
P (0.07y* (0.08)
i 0.33 1.49

TN (g/ke) (0.05) (033
Avail. PO, 6.26 11.22
(ppm) {0.68) (1.76)
41.32 62.76
OM. (g/ke) (5.55) (7.81)
7.72 11.68

CEC (0.40) (0.83)
K 0.16 0.25
(0.02) (0.02)

. 0.65 111
Ca’ (cmol /kg) ©0.18) ©15)
2 0.31 0.90
Me (0.06) 021
Nt 0.14 0.18
a (0.01) (0.02)

*Values in parenthesis are one standard error of the mean.
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oF dAsh= Zlo

o] g Bo ) HsTE
Ci(Vesterdal er al., 1995; Boerner and
Sutherland, 1997; Son ef af., 1999). 718 T EoF ) &
' gl SR A f7lw Ea Sk el o
AtellA] 71918k Z o] (Nakane et al., 1986), ©l&= < 7Hd
T EY a5 Skl o3k BEqfo 2 e o] BoF g

s
SANTHY e ol Bhvh e

i

offt
o,

& SALE IS B
FUHE FLENSE vlgieh gk, A BE B
o] f7lE THFE EY vl B A2 2 YR
Y Frawel G T uhiel AL LS A4
S 29 QAR AR ZZ (Lohm ef al., 1984), 5
& AR ASH AP SRR 7HY
AT Well A o F Zo= daten 19, B dFolA]
of Axfef ], WA & B Ul ghhe Wt glas
RS AF% = (Edwards and Ross-Todd, 1983;

Johnson, 1992; Matison and Smith, 1993), ©] &gl 43}

=M e, B AR AH 2ol B EY fUE 24
Wrol A2 2] o E Ats

2 F7HAIVEE o W b2t EY s 7 2
S FAEAIUE(5.14%)9 AV (7.69%) YR T
o 707 AU G F, 2002), ©9F o] A
2 OE BY §71E TEE UERE olf F shie 7
2 71F 24 selME dE U 45 Hxrh AR g2y
o)tk dutstd dE Wr v o] A4 3l
AAe] A o &2 dhdate] ofF o] Al ojgt B
FUlE F71E] F0] SUtstH, 48 dEr v 9
Fold & 9E UrE Holx JERT F7] B
Ao 2gde] BEAS 7he Aol JoER §7
Bol B} golaA HHFolA] F7] EYFOR olFs
o] f71E o] WolA] 7] w0 ti(Olsson ef al., 1996).
3 HEA
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Table 3. Correlation coefficients among soil chemical properties in Quercus acuta stand.

pH OM. TN  Avail P K Na* Ca** Mg  CEC.
pH 1.000
OM. 0.1331 1.000
TN -0.016 0418 1.000
Avall P -0.377 0216  -0.544 1.000
Control K 0.552 0269  0.189 -0.725%  1.000
Na* 0.182 0268  -0.439 0138 0.144 1.000
Cat' 0.894%* 0132 -0.011 0457 0.785% 0364 1.000
Mg?* 0911%*  0.156  -0.041 0581 0.741% 0284 0.890%* 1,000
CEC. 0405 0178 0314 0.733%  0911%%  0.110 0.594 0.672%  1.000
pH 1.000
OM. -0.601 1.000
TN 0.043 0772 1.000
Availl P -0.683% 0796 0514 1.000
Thinning K 0.076 0363 0.716* 0447 1.000
Na® 0.446 0338 0.876%*  0.097  0.574 1.000
Ca®* 0.278 0224 0.746* 0203 0.840%*  0759%  1.000
Mg 0.554 0283  0837% 0052 0614 0.965%%  0.812%% 1000
CEC.  -0309 0958  0904%  0.790%* 0.764*  0.629 0.630 0.601 1.000

— Asterisks refer the level of significant at the 0.05 (*) and 0.01 (**), respectively.

o @eto @l AE 5, 2002), A€ 5(2002)0] R
7 33 ppmat FA- 91E9f 5.29

ol 2 3H8-FH(cmol kg)> 7HH A e F+(11.68)7}F
ZH(172)E0 E=kon), S A EokAR)e] 3
9l 125K T Wtk X8 fol29l ZF, YEF,
Z4r, 2 vdlE T (emol k) ZHE diETolA 0.16,
0.14, 0.65, 0.31, 7Hd AHzdlA] 0.25, 0.18, 1.11, 0.90
2 704 Hgolla] 25 =0 (Table 2), YHHE o2
HESONA Ve Ca¥ > Mg" > K> Na" T2 2 7+
st A3k dASATHAE F, 2002). ES W
FFEe I F 2 sk wolginal 23 vl gle
HOlsson, 1999; Hwang and Son, 2006), £ AelA=
W R Srhstlet), 7H & f7e3e 6 S3les
o]gAo] £ ZFe EY HE tF FHN] HEL
2 FerE o} Hwang and Son(2006)% 7] thast i i
Well A 71 & BoF Ul UEF v/t S7ieiaral B
I B W e vkl 57F S A
Z53 7ro] Zhd 5 oM e &) it FhY] S
7R QS fU1ESY B £ fiEez dAvtdn
(Boerner and Sutherland, 1997).
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B sleky B4 7 g $418 A A iz
o} 7h A dHelAl Kb Ca¥(p<0.05), K

C.E.C.(p<0.05) &3 Ca™e} Mg™(p<0.01) 42| 2+
= UeRl o), a1t CECe tETolA &9
7&H(p<0.05), THH Aol M= el FTH(p<0.05)E H
A TH Table 3). B AF=9} Ca? 2 Mg?"e thtela] A
o] A (p<0.0D)E YERSATE 7hE dA] = B ) A
Ahsh M3 ko] 2(p<0.05) ¥ C.E.C.(p<0.01) 28 3L
EY 47183 CEC.(p<0.01)= t27¢ @] o) A3
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B <
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A ¥ ATE AN A7 A @ 29 A ¥
o Qi UEE Qs 471859 Belvk AR wor,
o]5 <l8] P Y¥ o] LEHOE o] FolHT
A Fafo] Ay A Egol vs) AXIB] e R A
BE BolT 9Sich 7he U4 F B ARE A|9jet
1%, AL, FEA B APl e BTt S5
= A0 ep, 70 AN njE §71850 2
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