D

E
LICH.

!

=

S

ive

5
MZEXE HAIGHA OF

O N

o
[

2|

M

creat
commons

—

[—

t

[¢]

LICt:

O M
st

)

C
MNERLEAlL A

ZHE Metor

—
=
=

R0 5 A

i 0 <4 15
o) B¢ 53 o0
) E[o} o
) = 7
&3 10 ol 00
< il R
jum] J—

ol 0~ =
il 3 o on
) X Rr
Rr S =

%_ =B s
r o m._ -
o o O
_ Rr RO
% R of
o © o il
—_ jum]

1] N ol =
R iS ol =
= T Uo gwo
) RE] S
1 ° s =
o) K —
= TR mrr
&= o

ol Kl <. KM
80 ol JIJ =
Ee) W = )
©

X ESLICH

I 2t

tOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
O

5

FAI LEEHLH O OF
E2FH 29

¢}
X

=

]

0l N2 0| =3 & 72 (Legal Code)

HEAH0l [E 0l8Ke als 2o ol o



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

o

gie

2

2014



Effects of Soil Replacement on the Growth of Coastal
Disaster—Prevention Forests Dominated by Pinus
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test& &ote] xS AFAAES AESIGoH, EE FAAEE SPSS
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1. AE7} EF o138 mAe 9F

D Ege =84 54

(1) s3] EA 9

S EA Aol glojM AES] Aldolio] mE B A2 AolE
A A9 AR APAE Re(Sand) 84.43%, HE(Silt) 11.28% H WAL
(Clay) 4.30%, A= WA= 2 9259%, HE 549% L mA} 1.93%=2
T AR dutyti " 7). F, AR AFA7E AR wA FA] el H]s}o]
B FEF2 816% wekal, HESE WA 47 5.79% B 237% w2 e
= e

(2) H1hs] EA <

N EEE B Ao A, AR vAFAE 2 96.96%, HE 1.80% % 7|
Ab 1.24%, A& AN BAE B 4743%, FE 46.03% 2 WAL 653%FE A
" Ae® YEEtHIE 7). =, SR EA M= AR AT AR
nlAl Ao HlEte] B HS 4953% AE G, mAet HEE A7
44.23% % 529% ¥ Ao ® LERRT

AEo] Ao me =g =¢4

RE Aol AEE NG EFo =i

o
g

A As), SarEE wEtEE
Fapol whan, wabeh gEel
e we oz vehgth me] AR NPom Edo] AusEe] Ee

e R FEAFTH FgHoEN Fxo s A
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d Ao g FgdE vt (Brady and Weil, 2010).
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Ege] AR Aolsk =7 vheby

® Volcanic Ash Soil ® Non-Voleanic Ash Soil

- BSand(%) OSilt(%) BClay(%)

Unreplaced Unreplaced

ESand(%) OSilt(%) BClay(%)

Replaced §

Replaced

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

a9 7. AR ofFe wE B =Y Aol

2) 9] B3y 54
SERTERE

A7t Bl sehy wald mAE GEe dobd dubs ¥ 2 9 19
g9 2t} ol & E(PH)IE AR AWt vA@AE 217 BF pH 823

9 pH 85307 A% Ao A ulAle] Hlate] WA vrERh
F71 28 FOM)> HE vA A 16.85%, HEA YA 16.25%= Z =9
Ao Bt o sHatE EA o] W sE EA o Wae] 3}
AAE AAE ] flERGE0l BA UEUE AFE Bde S4ow @

1
Q
rr

AALTZFH(TN)S AE AlPA oA 011% =%k, FaJQiEFHAP)E 7
E& AR A 450mg-keg ! = e

oFo] &2 3-8 Z(CEC)e] 2%, AE n A g A= 14lcmol.-kg 1A ol H]
3lo] MEA P Ao A= 965cmol.-kg 12 824cmol kg AR H& Aow U
Elth ol AERE B dfH A3 gl 2(K, Na', Ca®, Mg*)e] &
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HHOEHN Foleo] FAGHEo] FAEo yEid AN AdeAviibE A,
2012). @A ol 2FZ(Cl)E AE WA A9 AlgA A & 2ol
EfuA] ggkth AVIHEREC)E AE AldA A w A g H]ke]
0.29dSm™ = YElsEd, ol X @A el Frtd 7|eld Aoz 3
E (A 1985).

(2) vl gAaks] =X

MeE7L BEFe] sty Wsle] wAs JIFe vl Ay n i E A
Aol A, Fhol2EEE AE AdA S} wAIgA]= 242 Fit pH 7.73 B
pH 814208 AE A A oA mAl Ao H|ate] A YEPGTHE 2 2 1
2 8).

F1ETHEe AR vAPA 406%, AE ABA 7.97%2 AE A A7}
391%2 2 Folxl Zlo= ey

AALTFE AEAGANA 010%%E =g, FEAstEFe AE A5
A Hrh mAE AR o) A 27.88mg-kg*1§ -
19709t sHits] B v BV QIAMEFAITE v RS ol X 3EF
B T G 279 BHe] v Edoldt dHA WA thEge HEE
QF3tE EYor BFHAV] wEor AT (43 2009b). T3 -]
v W ko] HYAMRE dste] Bl 8FE7) Eopxl Ak 3 aQlow

Fol g g A, AE WA PA A= 369cmole-kg Hlel 1B}
MEA PR = 2358cmol. kg T2 19.89cmole-kg A E & Ao g e
Wl ol AEZ Ed diu X3 gel (K, Na', Ca’’, Mg )o| T+H
oM ool FAsH ol o] Vel AR E R vhAE A, 2012).
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0.001%

2 0.005%= AE A A A 0.004%

Fhslo] A% A el
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o] Cl 9 %7} ZolAw Ecko] ALEglo]
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_XE
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of ojsfapy 54 Aol
Sand Silt Clay Soil OM TN AP CEC K* Na' Ca* Mg?** EC Cl
e pH 1 1 1 1
(%) property (%) (%) (mgkg ) (cmolckg ) (cmolckg ) (dSm ) (%)
L1 72 176 53 SL 83 156 0.1 4.0 8.6 02 04 168 20 0.7 0.002
A 3 %
91.7 5.0 34 SL 82 169 02 10.0 10.7 04 03 187 27 0.8 0.001
93.8 45 1.8 Sil 85 174 00 2.0 0.9 0.0 01 108 1.2 04 0.001
95.6 3.0 1.5 SL 86 158 0.0 2.0 0.9 00 01 85 11 04 0.001
n| Al & 2]
844 129 2.8 Sil 86 184 0.1 2.0 2.0 01 01 101 20 0.6 0.002
96.7 1.6 1.8 Sil 85 158 00 4.0 19 0.0 01 193 16 04 0.001
702 254 45 S 84 75 0.1 8.0 14.1 03 16 175 36 0.7 0.003
Al A 459 463 79 S 75 107 0.1 2.5 19.2 02 06 82 21 05 0.005
26.3 665 7.3 S 74 5.8 0.2 3.0 37.4 04 10 93 44 0.7 0.007
96.8 2.8 0.5 S 8.1 4.2 0.0 30.0 3.7 02 02 83 07 0.3 0.002
96.6 2.8 0.7 S 8.3 4.2 0.0 28.5 35 02 02 100 0.7 0.3 0.001
n| Al & 2]
96.8 1.6 1.6 S 8.3 3.6 0.0 42.5 45 02 02 92 07 0.3 0.001
97.7 0.1 2.3 S 79 4.2 0.0 285 3.1 02 02 89 07 0.3 0.001
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Wb - e w] Al i x]o] QlojA A 189S HAAALTH(TN), K, A4(Cl),
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Ca®", FEIANTFFAP), Na', Fol2A2&FH(CEC)? wo= YEEH(E

So] HAHEAGNNE AL AP} AE A
Ao aQBAAN, AR ABAG MAPAY 29 A ARDAZ o] F

Atk e AEE APPSlE B £ o] Aolol= =7

il
&
30
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3, SRBEA QoM AR AP v Anad

- 22 -

Soil properties pH OM TN AP CEC K* Na* Ca?* Mg?* EC Cl~

pH 1.000

OM -0.192 1.000

TN -0.905 0.250 1.000

AP -0.302 0.451 0.667 1.000

CEC -0.846 -0.300 0.833 0.282 1.000

K* -0.864 0.235 0.996™ 0.720 0.822 1.000

Na* -0.590 -0.671 0.519 -0.044 0.904 0.510 1.000

Ca** -0.947 -0.121 0.869 0.237 0.968" 0.840 0.815 1.000

Mg?* -0.890 0.153 0.995™ 0.655 0.875 0.995™ 0.591 0.888 1.000

EC -0.954" 0.032 0.958" 0.447 0.944 0.941 0.715 0.974" 0.969" 1.000

Cl™ 0.302 -0.451 -0.667 -1.000™ -0.282 -0.720 0.044 -0.237 -0.655 -0.447 1.000
& 4 SRIBEAA glojA AE mAsA]e] wE s

Soil properties pH oM TN AP CEC K* Na* Ca** Mg?* EC ClI-

pH 1.000

OM 0.235 1.000

TN -0.241 0.623 1.000

AP -0.385 -0.458 -0.261 1.000

CEC -0.383 0.187 0.558 0.588 1.000

K* -0.059 0.747 0.877"" -0.564 0.317 1.000

Na* -0.495 0.244 0.648 0.399 0.763" 0.300 1.000

Ca** -0.510 -0.394 -0.080 0.782" 0.402 -0.496 0.493 1.000

Mg?* -0.290 0.514 0.882"" 0.121 0.738" 0.592 0.901" 0.284 1.000

EC -0.465 0.588 0.949™ -0.248 0.512 0.852" 0.671 -0.020 0.829" 1.000

Cl™ 0.111 0.780" 0.843™ -0.289 0.432 0.770" 0.564 -0.279 0.792" 0.720" 1.000

* ATAGE 006 5 Ed 798w AT 001 T ol fo)gh



LIRS

CEC
Ca?t
EC
M g2+
pH
TN
Na*
K+

Cl-
OM

1 &<

A

w=1H%)

-
Ead

£ o] 5814

TN
K+

EC2+

1 &<

-0.101

-0.682

50.54

31.90
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7 7. wEAkE A el Qlojq AR Al e A

Soil properties pH OM TN AP CEC K* Na* Ca?* Mg?* EC CI-
pH 1.000
OM 0.555 1.000
TN -0.492 -0.249 1.000
AP 0.665 -0.202 -0.474 1.000
CEC -0.817" -0.734 0.780 -0.381 1.000
K* -0.444 -0.798 0.602 -0.002 0.813" 1.000
Na* 0.275 -0.589 -0.045 0.831" 0.097 0.427 1.000
Ca** 0.933™ 0.369 -0.523 0.676 -0.721 -0.210 0.332 1.000
Mg?* -0.093 -0.633 0.550 0.255 0.619 0.916" 0.557 0.095 1.000
EC 0.515 0.009 -0.029 0.347 -0.151 0.403 0.276 0.747 0.597 1.000
Cl™ -0.660 -0.504 0.362 -0.508 0.665 0.706 -0.239 -0.372 0.466 0.267 1.000
% 8 WEREEA ol QlolA AR vl The e
Soil properties pH oM TN AP CEC K* Na* Ca** Mg?* EC CI
pH 1.000
OM -0.2%4 1.000
TN 0.118 -0.276 1.000
AP 0.201 -0.761" 0.708 1.000
CEC 0.228 -0.230 0.443 0.710" 1.000
K* 0.217 -0.792" 0.436 0.938™ 0.760" 1.000
Na* -0.138 0.482 0.319 0.092 0.521 0.000 1.000
Ca** 0.623 -0.041 0.044 -0.058 -0.022 -0.112 0.110 1.000
Mg?* -0.228 0.501 0.296 0.073 0.594 0.034 0.807" 0.033 1.000
EC -0.160 -0.277 -0.051 0.144 0.076 0.259 -0.433 -0.141 0.106 1.000
Cl™ -0.108 0.268 -0.218 -0.221 -0.014 -0.111 -0.293 -0.711" -0.041 0.234 1.000

%k

FIATE 006 7 Yol oIk

_26_
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3£ 9. HISRIBEA| Aol QlojA] HE AR wE 3]dE dEgE
e

E9Fo] o] 584 Taa TR > ae

CEC 0.952 -0.253
K* 0.949 0.291
OM -0.820 -0.213
Mg?** 0.784 0.559
ClI™ 0.743 -0.203
TN 0.701 -0.246
pH -0.688 0.676
AP -0.216 0.874
Ca?%* -0.505 0.800
Na* 0.263 0.792
EC 0.117 0.741
EAH%) 45.41 33.13

3£ 10, HISRREB|EAI e JlojA] AE mAgA] & 3% AdEslE
= =

Eorel ofshaty o r TR —

OM -0.958 0.151
K* 0.882 0.362
AP 0.860 0.472
pH 0.362 0.030
EC 0.336 -0.212
Na* -0.395 0.891
Mg?** -0.342 0.825
CEC 0.423 0.784
TN 0.416 0.601
ClI™ -0.138 -0.319
Ca?%* 0.016 0.164
EAH%) 30.22 27.29

- 27 -



2. AR $2AE 2 24

N
o
=2
H
0
rr
o2
09.1

) Tl vAe 9F

(1) sHAF3| EA] <

AT st A gl ojx AEAF fE A B FE G 7
E AA7F Gt 283cm, AE WA @A 7} G 352cmE AE A A HTH
ME WAIPA7F 69em B FEsHAl At THZE 9).

SIS E Aol glojx] AE Aot AME mA PR 7He] (P<0.05)=
olF o]zt e Ae® Yehyg(ay 9 2 X 11 ole EYY EfF
EA40 R SIS EA A Hste] HEbIEX o] g Aol A
Mo Z ztol2 Yy, A3 EA A B A SAdA A
M= Fokeh agar 3134 SAE npRAR f 7] E T FH(OM)ol A
ME A GAHT AE wAGA oA =A Vet Ao} o] 3& 1 A
F Rglide & 4TS v Ao duHr

Foh M7 E%(EC)7E 0.40ds/mel’dol H (Richards, 1954), 21& A7l of
FFE 7ZT) ol EG9 o|Fatd 4 Aitel wpivtA 2 sk EA Y
o] ME AgA oA AVAEEE 0.744ds/m, AE WA @A = 0.454ds/m=

A BA7E BFe olsted Aol ZIlste GFdFE v Ao

sar e8E Aol FEatA e, ogdd AMdn mgo] HA %

G Ao Yy =2 AFEAger o3E Aol A4 1
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Annual Growth height (cm)

[ | Replaced + Volcanic Ash Soil ) Replaced + Non-Volcanic Ash Soil

D Unreplaced + Volcanic Ash Soil D Unreplaced+ Non-Volcanic Ash Soil
60.0 80.0 b
a 700 -
500 - _
b £ 600 -
40.0 - =
= 500 - a
=
30.0 - £ 40.0 -
Z
e
30.0 -
20.0 - E
E
Z 200 -
100 - 2
. 10.0
0.0 ! 0.0
U+VOL R+VOL U+NON R+NON

a9 9. B E(F) B ORI E()AF ] Fan A st
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3 11 3RS EA| oM o] =ail7H1/2)

g EBRE
BgE ARy = = 007 08 000 ;()1i)cm) 2011 2012 2013 b ;ois(mm)
1 - - 470 440 32.0 15.0 52.0 52.92
2 - - 380 180 %60 280 32,0 55.54
3 - - 20 210 28.0 17.0 2.0 48.34
4 - - B8O 320 40 310 17.0 66.47
A=A 5 - - %60 500 21.0 80 15.0 51.98
. e 738 6 - - 360 480 36.0 16.0 32,0 55.85
ake ohee] 7 - - 2.0 24.0 2.0 17.0 12.0 50.29
. 8 - - 42,0 15.0 40 230 32,0 53.06
9 - - 10.0 16.0 150 410 52.0 52.87
10 - - 24.0 180 28.0 17.0 22.0 47.39
7 (cm) 29 286 294 213 29.2 535
B (m) 0.3 0.3 0.3 0.2 03 05

=
px
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3 11 3RS EA| oM o] A l7H2/2)

il
rjg

T 1 (cm) 2174 (mm)

=9 el FAH = 2007 2008 2009 2010 2011 2012 2013 2013
1 - 16.0 56.0 43.0 36.0 48.0 40.0 54.25

2 - 28.0 48.0 18.0 34.0 28.0 47.0 36.36

3 - 11.0 54.0 56.0 75.0 27.0 48.0 46.68

A ] A 4 - 12.0 42.0 38.0 22.0 32.0 24.0 39.81

FEAW 5 - 20.0 72.0 22.0 23.0 40.0 42.0 39.44

A 6 - 16.0 74.0 28.0 35.0 55.0 70.0 61.58

47-16 7 - 13.0 58.0 25.0 22.0 40.0 43.0 52.20

8 - 60.0 26.0 28.0 32.0 56.0 58.0 57.15

9 - 32.0 40.0 52.0 41.0 38.0 34.0 45.79

10 - 9.0 58.0 18.0 20.0 38.0 43.0 41.16

sare e 7%4% 1 20.0 15.0 22.0 15.0 55.0 34.0 27.0 4748
H] Al 3 4] 2 28.0 32.0 12.0 18.0 55.0 48.0 52.0 40.26
3 48.0 25.0 15.0 16.0 13.0 53.0 46.0 46.26

4 34.0 46.0 23.0 16.0 12.0 38.0 46.0 53.60

A7 A 5 33.0 36.0 25.0 20.0 42.0 48.0 26.0 43.05

FEAW 6 31.0 18.0 22.0 17.0 44.0 72.0 42.0 46.18

FA4E 7 38.0 14.0 12.0 25.0 52.0 48.0 55.0 43.09

57 8 20.0 45.0 22.0 9.0 20.0 44.0 86.0 42.91

9 33.0 26.0 12.0 22.0 18.0 46.0 42.0 38.93

10 29.0 37.0 22.0 20.0 50.0 56.0 42.0 65.28

1t (cm) 314 256 35.8 25.3 36.1 44.5 45.7 47.10

Bt (m) 0.3 0.3 0.4 0.3 0.4 0.4 0.5 0.5

_32_



3 12, H|sE EA ol M o] a1 87EH(1/2)

e M o] 1 A1 no 4 I (cm) <94 7 (mm)
2007 2008 2009 2010 2011 2012 2013 2013
1 46.0 48.0 35.0 50.0 20.0 15.0 27.0 63.50
A A 2 20.0 46.0 65.0 64.0 17.0 20.0 35.0 68.11
215 3 35.0 50.0 56.0 21.0 19.0 18.0 43.0 62.27
3y 2 4 33.0 62.0 70.0 33.0 32.0 35.0 30.0 77.84
5 33.0 62.0 70.0 33.0 32.0 35.0 30.0 77.84
1 - - - 73.0 75.0 40.0 50.0 47.10
2 - - - 50.0 76.0 92.0 48.0 47.36
ne 3 - - - 45.0 70.0 35.0 40.0 48.45
H| 3} Ak3 B EE 4 - - - 45.0 70.0 53.0 100.0 62.21
A A 5 - - - 52.0 75.0 60.0 62.0 54.48
T35 6 - - - 42.0 68.0 80.0 75.0 52.10
Ay 7 - - - 68.0 72.0 41.0 62.0 46.34
487 8 - - - 45.0 60.0 65.0 73.0 48.58
9 - - - 60.0 45.0 35.0 95.0 63.10
10 - - - 83.0 100.0 50.0 45.0 61.65
3t (cm) 33.4 53.6 59.2 50.9 55.4 44.9 54.3 58.70
Hr (m) 0.3 05 0.6 0.5 0.6 04 05 0.6

=
px
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3F 12, H|sE EA Aol M o] a8 2/2)

Eoky ME R Z A} B = alem) <424 7 (mm)
2007 2008 2009 2010 2011 2012 2013 2013
1 - - - 10.0 48.0 14.0 26.0 22.44
2 - - - 51.0 23.0 13.0 23.0 20.43
3 - - - 4.0 43.0 23.0 27.0 23.08
A 3EA] 4 - - - 10.0 48.0 58.0 32.0 40.81
re 5 - - - 4.0 43.0 25.0 24.0 21.84
AHAE] 6 - - - 6.0 52.0 25.0 28.0 20.85
3530-3 7 - - - 8.0 52.0 27.0 40.0 18.90
8 - - - 14.0 38.0 65.0 43.0 36.75
9 - - - 10.0 37.0 35.0 34.0 19.18
10 - - - 7.0 48.0 28.0 56.0 23.47
WS AE] B NE 1 - - - - 14.0 15.0 27.0 18.57
w] A] 3 %] 2 - - - - 11.0 12.0 34.0 20.77
3 - - - - 16.0 20.0 62.0 26.48
A ZA] 4 - - - - 12.0 18.0 45.0 29.61
re 5 - - - - 14.0 38.0 20.0 27.14
AALE] 6 - - - - 8.0 26.0 40.0 25.01
2294-34 7 - - - - 16.0 28.0 34.0 25.05
8 - - - - 17.0 43.0 58.0 36.53
9 - - - - 15.0 30.0 62.0 30.36
10 - - - - 18.0 30.0 40.0 33.59
3 3t (cm) - - - 12.4 28.7 28.7 37.8 26.00
Hyt (m) - - - 0.1 0.3 0.3 0.4 0.30
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o FuAgTE Aole AnE MNE AYA| 7 HiF 5347mm, NE WA FY
A7y BF 4707Tmm= AE A FA 7 64mm H FEEHA A ATHIH
11). ol= E4fe] olgsts 54 & spopAo s wol v Ao
2 e

(2) B 3}AF3] B A o

MEAEE dold B4Y 29 AR AR AAA, nAE A9}

Zy72y 5t 61.12mm, 27.40mm= 3PS EX| oA FEo] L A AHE
= 3

.
0 2 WaE 253em B&9 Aol 2A wobd Aew Jehsk

(¥ 11).
AA o g B EA G Hlsle] H|FAIEAGNA 189mmE <Y A
kol A =& oz Yeut ol EYe EEF EAdollA sl

Hown 2947

=

Lo

Aol o8kS mz Ao g JukE Ul

[ | Replaced + Volcanic Ash Soil, [ | Replaced +Non-Volcanic Ash Soil
D Unreplaced + Volcanic Ash Soil D Unreplaced + Non-Voleanic Ash Soil
60.00 80.00
70.00 -
T 50.00 - T
g £ 6000 -
5 4000 | 5
= = 5000 -
g g
2 2
£ 3000 - g 4000 -
= =
= =~ 30.00
£ 2000 - 5
5 £ 2000 -
S 1000 - =
10.00 -
0.00 g 0.00 +
U+VOL R+VOL U+NON R+NON

a9 11 3RAEB E(F), gt s E()A G o] 294 g
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T 2dAe] A BrE oy WA AEodE FFS WA= IF A
oltt(o]ld =, 2001). HF Nao $hrdFe AE AlFAAA 0.7%, AR wlA
A 03%c2 AE APATE golAl= Aoz YELT o= AR AFXA
A NaCle grdel 1.9%= Fobd oA Naol i@z d3Fs 3
Aoz debdvh, T3 NaCle] gHr@ol A& Al @A A Folxl Ao= 1

g, ol Ba&del A4 MAY 96w S=2e oo, 4d2), 5

ol ol WAt AP F Aow WAL EF ECOl QojA AE Ae

A 418%, AE 1A A 237%2 181%2 EolAth olE Ed & 4 %

o] NaCl, EC, ¥ Nat A% Wx§ #% 23 gl Ao frdr
|, AEA 2He] FAYROZA Mgdl FHFS AR DA} vA

Aol Qo Apol= AT L FEL AR EREE Mo S ds
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H 44 9 AE wAldA pH 452 vEyom, pHe EYo]s)
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EC OM N p K Na Ca Mg NaCl
EYy N E o] H- Plot pH
(dSm ) (%)
ME A& 1 44 41.8 80.8 1.0 0.2 0.7 0.7 0.5 0.3 3.06
SIS E 1 4.7 25.2 82.2 1.2 0.2 0.7 0.3 0.6 0.2 1.35
A% w4 @A
2 4.6 22.3 82.4 1.0 0.2 0.7 0.2 11 0.2 1.02
1 4.7 53.8 78.3 0.9 0.2 0.7 1.0 0.5 0.4 1.88
A AHA
2 4.2 271 81.8 0.7 0.2 0.7 0.3 0.5 0.3 1.50
H| 5}t 3 =
1 44 204 81.6 0.8 0.2 0.6 0.2 0.4 0.2 0.91
ME " Al ]
2 4.6 242 82.2 1.0 0.3 0.7 0.3 0.4 0.2 1.16
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OM (%)

pH

Nacl (%)

P (%)
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100.0
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0.1

0.0

i

EC (ds/m)

Unreplaced

Replaced

e

Na (%)

Unreplaced

Replaced

—

N (%)

Unreplaced

Replaced

-

K (%)

Unreplaced

Replaced
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80.0

60.0
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0.0
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1.2
1.0
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0.4)
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1.0

0.0

1.0
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0.0

mmm Volcanic Ash Soil

— Non-Volcanic Ash Soil

T

Unreplaced Replaced
Unreplacpd Replaced

]

Unreplaced
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—

Unreplaced

Replaced
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Unreplaced
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= = = = = = =
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=
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Effects of Soil Replacement on the Growth of Coastal
Disaster-Prevention Forests Dominated by Pinus

thunbergii in Jeju Island

Kim, Jin Yong

Department of Forestry

Graduate school, Kangwon National University

Abstract

This study examines the coastal disaster prevention forest formed in the
rage sphere of Jeju Island having diverse environmental locational
conditions and soils 1) to figure out if Soil Replacement to the coastal
disaster prevention forest at the formation has resulted in differences in
the physiochemical characteristics of the soils and 2) to investigate how
it has changed the growth and development of Pinus thunbergii forest,
the main species of the coastal disaster prevention forest, in order to
develop foundational materials to make plans for forming and managing

the coastal disaster prevention forest.

The results of this study can be summed up as below:



1. Regarding the changes of physical chemical properties in the coastal
disaster prevention forest of Jeju Island, Soil Replacement improved
significantly the soils’ physical properties, and chemical properties, too,
did show 1improvement partially, thus, it 1is thought that Soil
Replacement will exert positive effects on plant growth and
development. According to the environmental locational conditions of
Jeju Island, however, there were different results found between the

areas of volcanic ash soil and of non-volcanic ash soil.

2. In the sites where coastal disaster prevention forest is formed in Jeju
Island, Soil Replacement did improve the soils’ physiochemical
properties, but it just influenced the initial rootage of the Pinus
thunbergii forest’s growth but could not contribute to its continual
growth. Besides, the area of volcanic ash soil showed poor growth
despite the soil addition. Based on this result, we may be able to
conclude that it will be needed to perform a partial, not the entire,
Soil Replacement, considering the soils’ environmental locational
conditions. Therefore, the soil addition being currently performed in
Jeju Island exclusively can be seen as the outcome of not considering
the soil characteristics properly and not corresponding to the regional

characteristics.

3. The contents of nutrients in the leaves indicated similar tendencies to
those of the soils’ physiochemical properties. Their pH, electrical
conductivity (EC), and NaCl had a correlation with each other and
exhibited a close relationship. And salinity was rather high, and it

should be attributed to the drifting sand resulted from the breakers.



Regarding the results above, this study has a limitation as it is focused
solely on Jeju Island in terms of the formation of coastal disaster
prevention forest. But with this, we can predict that the East Sea, the
West Sea, and the South Sea will definitely show different soil structures
and physiochemical characteristics when the coastal disaster prevention
forests in Korea are compared. Therefore, it will be necessary to conduct
a partial, not the entire, Soil Replacement in consideration of the
environmental locational conditions and also make plans to manage it as

fast as possible.
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