Jour. Kovean For. Soc. Vol 96, No. 1, pp. 89~95 (2007)

HEDLLR

JOURNAL OF KOREAN FOREST SOCIETY

Soil Properties of Chestnut (Castanea crenata) Stands by
Regions in Gyeongnam Province

Choonsig Kim'*, Jong-Taek Lim?, Hyun-Seo Cho' and Gwan-Hyo Goo’

'Department of Forest Resources, Jinju National University, Jinju 660-758, Korea
’Gyeongsangnam-do Forest Environment Research Institute, Jinju 660-860, Korea

Q o Addxe e Ao WURE AuA Fol shtelu T dAE ddes EFSAS Ad AA
Aol AE AR Ao] glo] whbr ApidH ZleA ke ofHw ' ¢

o gtk B ATE us AN, AT, &
AT, 52, AR, 24 5 6Ao9e] ME QA8 o 24 AFd guAel A¥e Age APae
TElEe] o AFRE FAOE AWY, 79, ARE TRE T 2Pl 0 EPNEE A
B4, B pH, 5718 B, DAL R Y Pl F& BAANT AAY hiReIAe] EYs

FrelFQl Aol
oleA T, Ba Pe ¥ 5o
glem*S A% YA S8 Al

A5 geel WSy Y& AS

s
2,
e

o]
N
~
%
52
=
V
<>
<
&

.

R Aoze] felHel Folrl Gt AOE Bk p<0.05), A2
&, E% pH, §71% ¢ dds,
2 EAL A7k foA¢] Zfolrt Atk EEAH ] A
o EFEAUREE 112 gomlN 122gem7bA] EESHT Goi] 3 e
2 Vet B pH91 AL RS X do] HF pH 5.03 olalm EFAAEI} 0}2}3’_, 4 e, =op pH—“} /1\}
Aol aeglen, A5, SER, WHE, 9T, A woldth 7189 A% HFEAGe] 6denz 1Y =
o], B AGe 203347%0 FEAAT, 1AL A EAA0] B B AL Aozt Aol7t Y. K
Qakel A% A%, SHE, AP 100 pom OO MR AE 3] WA e ol AEAel A% 15
ppmO® 7Hg v Sk HeTh ol X TEFe T4 dHe] 10cmolokg oldeldlen HF, AL 86
cmolerkg AEGTH ZETHL 0.07-0.14 cmolekgdll EEsI T 5, a4, T2 0.1 cmolekge]3H1 0.0, whoi)
9l 7% 649 25 066cmolokg o140 Ukt B AT Ase] mEw AE whiR ods A9 B
Ex0] tazs Uehly] o] 9] wujaed JoiME Aozt Axle) Eok o)slety Sade] widE ook =
Ao® e,

o %
:

i
M

o o ofh
1101/
r—l AP
2
«©

2] 0.
o]x]

o
N

o

T

O

utal =

Abstract: This study was carried out to evaluate soil properties by regions from chestaut (Castanea crenata
Sieb. et Zucc) stands in Gyeongnam province. Soil physical and chemical properties were measured from soil
samples of top 20 cm collected from three hillslopes (upper, middle, lower) of the chestnut stands in six regions
(Jinjusi, Sacheonsi, Sancheonggun, Hadonggun, Goseonggun, Hapcheongun) where are major chestnut cultivation
areas throughout the province. Soil properties were significantly different among regions (p<0.05), while were
not significantly different among hillslopes (p>0.05). Soil bulk density, soil pore space, soil pH, organic matter
content, total nitrogen, available phosphorus, and CEC were significantly different among regions (p<0.05). Soil
bulk density was significantly lower (p<0.05) in Hadonggun (0.96 g/cm’) than in other regions (1.12~1.22 g/
em®). Soil pH was below pH 5.03 in most regions and Sancheonggun showed the lowest soil pH value (pH
4.62), followed by Jinjusi, Hadonggun, Hapcheongun, Goseonggun, and Sacheonsi. Organic matter content was
highest in Hadonggun (6.46%), while other regions ranged between 2.93% and 3.47%. Total nitrogen content
showed a similar trend like the organic matter content. Available phosphorus was above 100 ppm in Jinjusi,
Hadonggun and Sancheonggun, but Sacheonsi showed the lowest concentration (15 ppm) among the regions.
Cation Exchange Capacity (CEC) was above 10 ecmole/kg in Goseonggun and Hadonggun, but below 8.6 cmolc/
kg in Jinjusi and Hapcheongun. Potassium content ranged between 0.07 and 0.14 cmolc/kg, and magnesium was
above 0.66 cmolc/kg in all regions. The results indicate that soil property in chestnut stands was different among
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regions in Gyeongnam province. This suggested that the chestnut stands should be managed by the fertilization
application reflected in the variability of regional soil property in chestnut stands.
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Table 1. Location of the study sites in chestnut stands of Gyeongnam province.
Location Area (ha) Age (yrs)
Geumgokmyun Doomunri San 133-1 7.0 >30
Jinjusi Jiphyeonmyun Jeongpyeongri San 156 3.0 >30
Micheonmyun Obangri San 13-2 24.0 >30
Sacheonsi Dooryangri San 45 4.0 20
Sacheonsi Jeongdongmyun Gamgokri San 62 43 20
Gonmyoungmyun Eunsari San 98 3.0 >30
Daegamyun Sinjeonri San 90-2 6.0 >30
Goseonggun Heohwamyun Samdeokri San 256 6.0 28
Donghaemyun Jangjoari San 203-8 12.0 28
Jeokryangmyun Seori San 1 4.5 15
Hadonggun Yangbomyun Jangarmri San 234-2 4.0 10
Cheongarmmyun Pyeongcheonri San 126-1 7.0 15
Chahwangmyun Sangjungri San 23-2 6.0 15
Sancheonggun Danseongmyun Bangmokri San 82-1 5.0 25
Sinanmyun Sinanri San 42-1 5.0 15
Ssangbakmyun Pyeongguri San 25 5.0 20
Hapcheongun Daebyoungmyun Daejiri San 43 3.0 18
Myosanmyun Sanjeri San 126 7.0 15
74, A3 A g9 e ol ekl SASS ZA7KTable 2) EFEAEE, EY pH 53 22 ES =
ANOVA Procedure® 412 dA|slglom, FA40 2 2, 3te B9 A7kl fref Al Aolrt 9le A2
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1989). B AdA A, Fol2XeEH B4 T E
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Table 2. Results of ANOVA on the effect of region, hillslope, and their interactions on soil physical and chemical properties of
chestnut stands in Gyeongnam provinee.

Region (R) Hillslope (H) RXH
Variable
F-value P-value F-value P-value F-value P-value
Soil bulk density 2.98 0.024 045 0.643 0.48 0.895
Soil pore space 3.01 0.023 0.44 0.649 0.47 0.901
Sand content 0.80 0.559 0.16 0.853 0.29 0.979
Silt conent 0.81 0.552 0.24 0.785 0.33 0.966
Clay content 0.50 0.776 0.19 0.827 0.56 0.838
Soil pH 3.65 0.009 0.17 0.847 0.62 0.790
Organic matter content 11.09 <0.0001 0.82 0.449 0.42 0.926
Total nitrogen 6.75 0.0002 2.77 0.076 0.68 0.737
Available phosphorus 3.08 0.021 1.08 0.350 1.09 0.397
CEC 3.46 0.012 2.42 0.103 0.43 0.919
Ca 221 0.075 0.16 0.853 1.11 0.382
Mg 2.69 0.103 2.31 0.195 0.58 0.922
K 1.21 0.328 0.89 0420 0.65 0.762
Na 1.21 0.328 0.89 0.419 0.65 0.762
Boron 8.84 0.0001 1.17 0.322 1.29 0.270
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h(interaction effects)= F-2]40] §l=
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Table 3. Soil physical properties of chestnut stands by regions in Gyeongnam prevince.
Region Bulk density Soil particle distribution (%6) Soil pore space
(¢/em’) Sand Silt Clay (%)
Jinjusi 1.14 26.88 66.38 6.74 57.16
(0.04)ab (2.88)a (29Da (0.25)a (1.73)ab
Sacheonsi 1.23 34.11 59.64 6.24 53.39
(0.06)a (3.20)a (3.09a (0.43)a (1.34)b
Goseonggun 1.17 25.08 68.16 6.73 56.02
(0.05)ab (5.82)a (5.21)a (0.66)a (2.07)ab
Hadonggun 0.96 32.88 60.55 6.54 63.21
(0.04)b (3.58)a (3.19a (0.53)a (1.62)a
Sancheonggun 1.22 31.74 61.55 6.70 54.10
(0.06)a (6.45)a (5.85)a (0.65)a 2.61)b
Hapcheonggun 1.20 36.58 57.77 5.65 54.59
(0.04)ab (3.42)a (3.39)a (0.71)a (1.91)ab

note: Same letters within each column indicate no significance at p=0.05. One standard error is given in parentheses

Table 4. Soil chemical properties of chestnut stands by regions in Gyeongnam province.

Region Soil pH Organic  Total N Avail. P,0, CEC K’ Na’ Ca™ Mg™ Boron
matter (%o) (%) {ppm) (cmolc/kg) (ppm)

Vinjusi 4.72 3.25 0.14 203 8.62 0.07 0.01 0.36 0.66 121
(0.09%ab  (0.15b  (0.01)p  (69.30)ab  (0.68)b  (0.01)a (0.00)bc (0.02)a (0.09a (0.16)a

Sacheonsi 5.03 3.47 0.16 15 9.82 0.13 0.02 0.39 2.02 0.71
©08)a (029  (0.02b  (3.62)b  (038)ab (0.02)a (00D)ab (0.05)a  (0.66)a  (0.14)

Goseonggun 5.00 3.37 0.20 65 10.08 0.14 0.03 0.61 1.65 0.37
0.10)a  (036)b (0.0Dab  (29.22)ab  (0.15)ab  (0.03)a  (0.0a (0.1Da  (0.52)a  (0.13)a

Hadonggun 472 6.46 025 143 10.61 0.08 0.001 0.56 0.71 0.36
(0.07)ab  (0.66)a  (0.02)a (37.14)ab  (0.4D)a  (0.0)a (0.001)c (0.07)a (0.12)a (0.12)a

Sancheonggun 4.62 293 0.15 232 9.75 0.10 0.01 0.53 1.01 1.20
0.06)b  (02D)b  (0.0Db  (76.52)a  (035)ab  (0.02)a  (0.01)c (0.06)a (020)a  (0.37)a

4.90 2.97 0.17 88 8.66 0.09 0.002 0.39 1.00 0.72

Hapcheongun

0.06)ab  (0.36)b

©.0Db  (31.56)ab

(029  (0.02a (0.00)c (0.06)a (0.1  (0.19)a

note: Same letters within each column indicate no significance at p=0.05. One standard error is given in parentheses



Table 5. Soil physical properties of chestnut stands by
hillslope in Gyeongnam province.

Bulk density Particle size distribution (%) pore space

Hillslope

(gem’)  Qand  Silt  Clay (O
U 1.17 3196 6145 658 5577
pper 003)  (B64) (332 (047) (1.32)
Middle 1.16 3207 6142 649 5594
0.04)  (3.08) (291) (030) (1.65)

Lower 112 2061 6416 622  57.53
0.04) (@78 (252 (039  (1.60)

note: One standard error is given in parentheses
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Table 6. Soil chemical properties of chestnut stands by hillslope in Gyeongnam province.

. . Organic matter Total N Avail. P,0, CEC K Na' Ca’ Mg™" Boron
Hillsl Soil pH 278
ope Sofp %) @) (opm) (emolckg) (ppm)
Uoper 481 3.50 0.16 85 9.17 0.09 0.01 0.46 0.79 0.68
PP (0.05) (0.33) 001)  (22.18)  (036) (001  (0.00)  (007)  (0.10)  (0.16)
Middle 4.86 3.72 0.18 135 9.50 0.09 0.01 0.46 1.51 0.93
(0.07) (0.33) 001)  (43.02)  (031) (00D  (001) (004 (039  (021)
Lower 4.82 4.01 0.20 152 10.10 0.12 0.01 0.50 1.22 0.68
(0.07) (0.48) ©01) (4148  (027)  (0.02)  (0.00)  (0.04)  (023)  (0.08)

note: One standard error is given in parentheses.



A g <t

N
3

7 A 96 A 1 & (2007)
)

N

S

-
t=)

&

B

94

XRTRFEU P AR T e N WY TR BN G EN W BN
—_— L ™ — —_— — —— — ol A ==
S R e e CRC R e e TR S R R T 7
Heo_a@ﬁmﬂllaﬂ/lﬁtﬂﬂﬂdlm%WIHEWLAﬂ7AEuHu%oﬂEAEal;z]t@ﬂo.@ Wﬂ_o;
%_Lmomeﬂ%ﬂ%ﬂoﬂu%oH%E_s:fm FTE oy TE KN E o+ F
MR IE T IRV P LW BRRTR T LT T oo W7 K o
o om o ) G R = XUEz_oﬂ oﬂdﬂa;o A
Rl el B oS . S R NPT el SR N 5B
—— — Ly 0 —_— T — 0 1r]]]j| [ —
Fow%ohuiuf%imex wmmﬁ ,mmﬁl%oAathu%mxwugﬁz z mlz
m:moiHTﬂ%%%ﬁ%@%ﬂﬂmuﬁ#&m.ﬂﬂu%wrwﬂwﬁoﬂﬂ %
- I — ‘ o] T F = T° <
S e I i N I - - M apR G I
o T S e E = 2w R W RG] BTN Rl
LaomumMnDuiNro%o%_.or .ﬂ%ﬂZEéE X5 =Mo" oL of o o= ifs,
TR _LL@ ﬁoEwﬁ@ﬁE%qﬂﬂ}z%kﬁvmWhﬂwm%%ﬂmﬁﬂﬁ% = aﬁaw% 0l
2y 7 A A N L =i I = W o =
e X W or o & e & - B N 2y N = = rb
TR e ™ 5% e A PTL B S N | SR R LEY Y
~ JANCS ~ k;oj_oon#u 2 == of iy o= 0 g B < T B
X o ‘N W N mh 5o - LLtkkLkawuoa c "0 o W 0
mumao_awm%%u%i%Tﬁw.miﬂﬂ%ﬂw@ﬂ%%%%%%%%@?@; gex
— i —_ ) 0 = -
ufrﬁn@aﬂ7arﬂ%moo_ngﬂ%@muamweu_%%%ﬂum%wo_ © g
A B N R R~ QR T A e TR T P e B M s R
T T oW b o o o 1o 1 i 0 o o £
Aﬁ!dﬂm_me._ﬂwﬂ@%uﬂﬂﬁaﬂ@nﬁlbo&o.waEEAE:ﬁ,o 71!91|‘L %Aﬁm‘m
e PR ETEL L FEHEAT N T g P d N sy TR D O I
Voleflgr dWeoP et gerppe X PEZRgps o ®d B R
TNT L BT R A S WX R ENTEES P w oW o
BRI T oM ITHHITEFETXIAERNMIPITE TR U 50 T
B oM Gy FEp M ML o RNy RE AW ORI oo BT LW o B
TR THE T RIME MR m g o M Mo S P RS oW oy R
m_u.ﬂ ‘_ﬂOIMﬂ\O’ﬂ_A‘Il aﬂwl%%.._f\% ﬂogﬂNMOfAI@MUFﬂOt\N_MﬂWﬂEWIM\O'dOU »LﬁoﬂLO_ﬁb.@DQO
g TpWEL - Fre tywrrpdhel a3 iRl Thand s
= 3%]4XLNI]1u0r. IS a e 0 B oo S mul%]ﬂPko.
& S 2 X o B er A= Ako%gy.o_%l%JO,lenmﬁlﬂdaLmmﬂ'
) N B I SO < RO = I s sl s i S GRS SR e oo § 5o
_ =~ & SHn ) PR K o =
e H%AprAm%u.ﬂ.%dr,mapﬂ_aEmu%ﬂaomﬂau%mﬂw%m«zwﬁ%%1.%
! kpp%ﬁ&,H4%@@6)%5@3%%%%WHE%EWEH%E%dﬁr%yﬂo.&z
MR R FET R g BRI LKT N W B o mB LS
BT SO o - B oo O Roop M e BN o w2 o - YRR o e
RSy i AL X, X ar o) I xo — L= r 5 o . o) ond o)
ﬂaﬁ%ﬂ%%ﬂiﬂ%%ﬂ%ﬂ%@ﬁﬂ_mﬂﬁwgmkoﬂuwsmﬁﬁdu%aa@ﬂmﬁ%%
T = 5 & SN o Q T It = o K H oK g o PR S S o ~— &
o T o 2 K 9 o - =T X A o BN o 3 - K 2 < e s
%W%xJWIT%A,ﬂ;wg%m%ﬁ%o%ﬁoﬂm%mE%ﬂ;TﬂH&mﬂ@mﬂﬁ%m
T PCRTR D R o BB B g " T oM UERTT 253+ 7 2
Wa%umﬂr ,4ﬁméuoﬁa7sﬂ_§18 SEr w2 W= S = N T
- R -l I e L Rl B A A i [
uM%o_Lu%mM%EwwwouT%@rﬁﬁo%%]ﬁunhmumhﬂoﬂcaﬂ.muﬂmrﬁﬂtiebmﬂo«?
aw./.koonor_so«QEUruerquJZﬂH%_. _14_%6u_|wa__ol/xbod'_,oﬁﬁélﬂ%mu%uﬁgaw_.
I B o Tl R A 3 A e e R LR T
TP IR N ER PR ST RN g Py WY T T o e Bl Cbd e~ Mo IR
S A S S R S S LS R S S B
RN ol o S S - W Tl vl L L T TR N e Bl AT Gl o
E R Yo T e Bt N T T Y Pl e e T KT
WHE OHERTAITLEIN FUTFT T FFTORTKERWT WG & o D

A

A

B, QA4S 2003, ENEA

WA A =S

%

==

© 262-264.
71=4. 2000. B W AEA 249, pp. 202.

22 459: 444-446
K1

o

=

g

of
3

7).

1. 727, 2003, -2 JUE AeR] BESEA T AW
2. A, ARNE,

HA 7%

0.3 ppm 2. CH Q179 BH7, 1978) =4 el Th

!

o % A AGo] W AuA] Fae

%
=N



10.

11.

12.

ol

¢

>
"

1o
rO i oy o2 o
i

A pp. 41
238 ALT. 2006, T AEAY
Eo] o] #ek AT U EE]
A 74-77.
7. 1978, wHETeES 99
2, 71473, pp. 295.
. 1979, TR HANG W
A 157 45-51.
ol 1979b. BF Ty EckEe|el Hak WA .
165: 51-56.
T, A 5A,
A BFFmEAe] AFAA ] HEk
41: 53-54.
o7 1980, PR AM|AIE (1) Al A whlak
g 98 WY EIAY. FAYSEA 50: 3544,

B o,
2 02 o
K = v{o -
e =
g
i
2
jin'a
of\
.
=
)

ol

U Y]

=
==

Herate 913 A

> oy I

il

=
=

e}
il

oX I

AT, A3A, A, 1981 T AR 8 Rl
H 2 A Ete] e A F=AFIA s1: 7172,
Gl 1982, ghR AWIARIID) 4EF F5T Mg

9]

A

ARl g3}, S EEA] 580 17-22.

15.

16.

17.

18.

95

Aol AN, oAl 1982, WHE AlMIAI )
Z5E 9% MO B B0 AHIEF- o5 493 &)
A ST aA: 54,

FAE, FIAb, o233, A&4. 2002. Sl AHHE
oke] Ao o]alely B4, S=ASIA 91(6): 694-.
700

AW, P&, T, o|&s, 48t WA, 2003
ssatg Eokel mob olgetd B4, dF9E|

92(3): 254-262.

Rhoades, C.C., Brosi, S.L., Dattilo, A.J., and Vincelli, P.
2003. Effect of soil compaction and moisture on inci-
dence of phytophthora root rot on American chestnut
(Castanea dentata) seedlings. Forest Ecology and Man-
agement 184: 47-54.

SAS Institute. 1989. SAS/STAT User's Guide, Version 6,
4th ed. Volume 2, Cary, NC U.S.A. pp. 1686.

(2007 1€ 29 A4 20074 39 14 A=)



