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Soil Salinity and Salt Spray Drift Tolerance of Native Trees
on the Coastal Windbreaks in the South-Sea, Korea™
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ABSTRACT

This study was carried out to investigate the soil salinity and salt spray drift of the indigenous windbreak trees,
and its main purpose was to provide basic data for the selection of salt-tolerant trees in the saline coastal region
in the South Sea of Korea. The soil salinity(EC;.s) was 0.1 8dSm™', which was an average degree of the whole
areas of investigation whose salinity degree ranged from 0.05dSm™" to 0.58dSm™". The level of soil salinity
gradually decreased as it moved farther inland, except the belt I. The level of decreasing soil salinity was found
to be in the following order: belt IT, belt I, belt I, belt IV. The degree of soil salinity was EC;.s O.22dSm‘1,
0.22dSm™, 0.19dSm™", and 0.13dSm’', respectively. The total 110 taxa, which consisted of 45 families, 74
genus, 101 species, and 9 varieties, were found to be tolerant to both soil salinity and salt spray drift. The trees
that grow in the highest degree of salinity(EC;:s O.SOdSm'l) were Parthenocissus tricuspidata(Siebold &
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Zucc.), Planch and Lonicera japonica Thunb. The next group of trees that grow in the high degree of salinity

ranging from EC:5 0.41 to 0.50dSm™' was Cudrania tricuspidata(Carr.) Bureau ex Lavallée, Rubus parvifolius

L., Zanthoxylum schinifolium(Siebold & Zucc.), Hedera rhombea(Miq.) Bean., Robinia pseudoacacia L.,

Quercus serrata Thunb., Callicarpa dichotoma(Lour.) K. Koch, and so on. The woody species which grew in
the entire belts were Pueraria lobata(Willd.) Ohwi and Vitis flexuosa Thunb., and Vitex rotundifolia L. f. which
was known to be highly tolerant to salt spray drift was found only in belt I. The woody species with high

important value(IV) were Zelkova serrata(Thunb.) Makino., Celtis sinensis Pers., Koelreuteria paniculata

Laxmann, Mallotusjaponicus(Thunb.) Miiell. Arg., Trachelospermum asiaticum(Siebold & Zucc.) NAKAI,

and Pueraria lobata(Willd.) Ohwi. These species were classified as native windbreak trees that are

comparatively more tolerant to salt spray drift than other kinds.

KEY WORDS : COASTAL VEGETATION, LANDSCAPE PLANTING, NATIVE TREE, SALT INJURY,

SELECTION OF TREE SPECIES

WEA Al BEGHRl AEo] 488k =), W

2o uistlglol] gistol wlakEol Age] ol £7]
of 285 o diel AEsk= Aolth HIRES Aise
2.7~3.5% AX2Z(0Odum, 1971; Richard and Walter,
1996) uletol elsjo] uickgo] w]abe o] A1 E Ao} Eafo
‘2= o](Bonnie, 2002) A&Eo] H& H[E 7] Hit(Lee
and Kim, 1997)0]c, Q20| AE]0] vl Taf 72
AEA 31eFO] Zh4a(Chon and Park, 2003), AJA; #J&f, 23+
A A 5K Garciia-Sdanchez., 2002) 12|11 IAKHomma,
1973) o]k,

FEEGS Aol 17t ol ofsto] A AlAA
o2 YA Bisla ¢)Om(Greenway and Munns, 1980;
McWilliam, 1986), GEFE s¢trte] F&2 Hjih A4
Al 5ol osto] 2A AU A ol TSI =xo] &
L 9ltH(Bonnie, 2002). |53}, vichujgA] G529 27
A AA, Al D AT dolA = A Hel= R
g 7l5e ey 0 gz A% Aol kel 4ug
A Jeg2 Fas
Lol Abdst ol %t 2H8A), v, 9
Sof @alebr) dtna R AREn glott 8
A A7EECIU Ut 5ol Bk 1 7]& 450l
& Ao] dAdojrh 1 ARl HalA| H3fof it
5 QAN 7R 712490 R xsgdol gt
ko] At & EA] ekal Q7] wiEo|t}. E3h =
FOITA|, BEAH, ZHAANNE, AA7IE, AL
SollA 71EE = AT Aol tiet Akme i
1w} D2 9179 27} 4RE ¢19H AZ0] 28 o)

lo
jus}

D)

2 1o re

N
W Jo
i

\
N

.
fll
o

2

A

L of 2

o =

Qi) olef Ze o9 23 AmE Q&I 1
WEAAT Y=g =54l dist Agket &A A=E
ojgal, Seuete] ARAlEET WA Aol
A #7) =l e A= wol ¥ Har Qirk o]¢}
SeuEte] WA 9 W2y % Aol o8 4
Ame w9 B53 HolBm g2 Sejuehe) AMYAES A
oz Yod 9 2y % Adel tig 712A47F 2
st

2740 W4T WAl gk A4t = AU
) AEaEste wiles Adela ook Aydges
= ©@FUE(Dochinger and Townsend, 1979), AU
(Pezeshki and Chambers, 1992), o}7FA|U-5(Hass, 1993),
WL (Sixto et al., 2005)9F #H 4~29] Y F=(Choi, 1988)
ol Stk A& WA 242 AlE F51 7IA
Holof wha} Fol7} Z0(Jung et al., 2001), S THAE=Z
o= 5 e, 9% A7 2719 A A7) 27060
d AlE A won, Axrldds 1 dFE @ vt
(Francois, 1987). o]} o] AWAH-2 Aghel F7tofA,
FHE R, d7|7tol] A A=, theket 2+
F7h AESIAL A7 S8 RS0 ek 2SS

Nl
%

B
it

To
]

N

32 m

SN
R
A

I

d

RERE AN PEe AP S s}
ol AA] 2AFA A, At P Y A2
A Zolch SRSl SafollA] ABE0] Hge
o tabA] Zule] tlEAel AlAelA] Ahsks Alo] Was)
B2(0h, 1996) #tol 4 AETE Wi Kojo] AhS
S Sekol AARS EAbste] WAl 2 A
N2 A% sfefof & o]tk



16

o
£l

A=eA A sk A 24(1) 2010

1941; Major, 1951) Hio] =& A|Hof| AEsh= AP
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Figure 1. The location map of the survey sites at
Jangsu-ri and Mulgun-ri Coastal Windbreak
in the South Sea, Korea
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Figure 2. The diagram of the surveyed positions for
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SHH A BE 7} >1.52dSm” o]Afo|n g EeFEor
o8 FEEAT 2783 7(1999)9] ARETF ESfE
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Hete FEO EYHEER YAALS BT 5= S Ao
o ey [ Aol o] Hefjrp W ARtoA= dike
7} FFHOE= AsHRoA 2oHE REZOE YAEE
WA Heh= A6} 212 7] 2ARSHY -80S Tkt
sfojof 3k Aol

EOES-2 4t pH 5.75 ©]aL, W 9l= XA pH 3.849]
Qom, il pH 8.61 02 ECFAE = 7t dollA ez
2|7HA] chefalAl BESFITE Na' = Bat 15.120ulke, 2|4
0.53comlkg, 231 44.25c0mlkgo] Atk K's Tt 14.68wmlky, 2|

Table 1. The soil characteristics for each belt on coastal
windbreak, in the South sea, Korea

Div Soil depth Mean
-10cm -30cm -60cm

ECie Belt I 0.10 0.14 0.35 0.20
= Beltl 0.26 0.23 0.23 0.22
(dsm-]) Beltlll 0.25 0.20 0.17 0.21
BeltlV 0.20 0.13 0.09 0.14
Belt I 7.75 8.61 6.21 7.52
BeltlI 5.64 6.23 6.04 5.97

pHi:s

BeltIIl 5.70 5.51 5.99 5.73
BeltlV 5.81 5.62 5.76 5.73
Belt I 0.92 1.55 1.26 1.24
Na"  Beltll 0.83 0.58 0.48 0.63
(coml/kg) BeltIll 0.59 0.74 0.67 0.66
BeltlV 0.72 0.60 0.60 0.64
Belt I 0.82 0.83 0.69 0.78
Mg~ BeltIl 1.06 0.95 1.01 1.01
(coml/kg) BeltIll 0.99 1.19 1.14 1.11
BeltlV 1.37 1.10 0.65 1.04
Belt I 0.33 0.34 0.27 0.31
K'  Beltll 0.70 0.48 0.56 0.58
(com/kg) BeltIl 0.69 0.94 0.84 0.82
BeltlV 0.75 0.57 0.51 0.61
Belt I 1124 1058 1128  11.03
Ca™ Beltll 8.25 6.91 6.56 7.23
(com/kg) BeltIll 5.28 8.92 7.76 7.33
BeltlV 6.45 4.41 2.59 4.48
Belt I 0.37 0.06 0.21 0.21
P BeltII 0.18 0.07 0.19 0.15
(ppm)  Belt 0.18 0.09 0.20 0.15
BeltlV 0.17 0.14 0.15 0.15
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kg, Z&] 0.23comlkg, 231 797.00c0mlkgo] Tt Mg = HF
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th EFPES A ECis 0.05dSm™ o)A i ECs
0.58dSm™ o]l AT 2B 453} 754 1005 WE
907 2 109%0|t}).
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AR A EES GAog2T, ¢lF 250k TR ol
P27 QlE-S AT WYl AAjEo] BEokHE] =
2 I B 3t oo Ayt ofEdt S-S Shal 9lojAl
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Table 2. Grade of tolerant trees according to soil saline and salt spray drift on the coastal windbreak forest, in the

South sea, Korea

Scientific name Korean name Bﬁlt Bl]ellt BI%/lt Soil saline (ECi5 dS/m)
01 02 03 04 05 06

Smilax china L. gz o O] o
Smilax sieboldii M. Mg 2 O] © © —_—
Platycarya strobilacea Sesop & Zucc.. I O] © ®
Carpinus laxiflora(Siebold & Zucc.) Brove A oJLpE- _—
Carpinus tschonoskii Maxiv A oL —_—
Carpinus turczaninowii Haxce A AR () () ©) K
Corylus sieboldiana Blume AN ©
Quercus aliena Blume ARG O] —_—
Quercus variabilis Blume = ©
Quercus serrata THUNB. G o} O] ®
Zelkova serrata (Thunb.) MakiNo “EYF © [ ) © T - -
Ulmus parvifolia Jaca. ALFUF O] O] -
Celtis sinensis Prrs P (D) (D) ® —x }—d -
Celtis biondii var. heterophylla Scinem. g © () —_—
Aphananthe aspera Prancu FRYE © () © — i
Ulmus davidiana var. Japonica Naxai EUT ° _
Cudrania tricuspidata Bureau AR ® o
Akebia quinata Decne. R © © © ———r
Cocculus trilobus DC. Fgold ° ® o
Menispermum dauricum DC. AR © —_
Lindera glauca Brove ey ® ® o
Lindera erythrocarpa MaxiNo EIR=aR e ® —
Lindera obtusiloba BLuve A7 ©] © O —
Ribes fasciculatum var. chinense Maxi 7 () ()} © —
Ribes mandshuricum Kow. THA - © _
Philadelphus schrenkii Rurr. AR o O] —_—
Prunus leveilleana Koz M ®
Stephanandra incisa ZAseL EEa RS
Rosa wichuraiana Crep BTG o} () O]  ———
Rubus parvifolius L. WAy () ® ® —_— —_—
Rubus coreanus M. R . O]
Prunus persica Batscu B a
Prunus sargentii Renper Abd L © O] © —_—
Pourthiaea villosa Dcxe. Sy -
Prunus serrulata var,pubescens Nakat AU —_—
Rubus oldhamii M. %97 ) () ) ——— -
Rosa multiflora Tiuxs. A © ® ®




pui)
ox,

&
2o
i3

21

Table 2. (Continued)

Scientific name

Korean name Belt 1

Belt T Belt I Belt IV

Soil saline (ECy5 dS/m)
00 01 02 03 04 05

0.6

Sorbus alnifolia (SmsoLp & Zuce.) K. Kocn
Pourthiaea villosa var. longipes Nax.,
FElaeagnus macrophylla. THUNB.

Albizzia julibrissin Durazz.

Lespedeza maximowiczii C.K.Sca.
Lespedeza cyrtobotrya Miq

Pueraria thunbergina Bextn

Robinia pseudoacacia L.

Zanthoxylum piperitum A. P. DC.
Zanthoxylum schinifolium SwsoLp & Zuce
Picrasma quassioides (D.Dox) Bexy
Ailanthus altissima SwiNGLE

Melia azedarach var. japonica Makno.
Sapium japonicum Pax et Horrw,
Mallotus japonicus MueLL. Arc.
Securinega suffruticosa Rexper

Rhus succedanea L.

Rhus chinensts M.

Rhus trichocarpa M.

Rhus verniciflua Stoxes

Ilex macropoda M.

Euonymus macroptera Rurr.

Euonymus japonica var. macrophylla ReceL
Euonymus japonica THUNB.

Euonymus fortunei var. radicans (Sws. et Mio) Rexper
Euonymus alatus (Twung.) St.
Euonymus alatus for. ciliato-dentatus Hivava
Celastrus orbiculatus THUNB.

Euscaphis japonica (THUNB.) Kanrrz

Acer palmatum THUNB.

Sapindus mukorossi GAERTNER
Koelreuteria paniculata Laxy.

Meliosma oldhamii M.

Rhamnella frangulioides (Maxiv.) WEeErs.
Sageretia theezans Broxex.

Rhamnus davurica Pai.

Vitis thunbergii var. sinuata (Recer) Renper

Lol

7] vl 7
e
A

7k o

©

e

©

ORNORNORNORNORNORNO]
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Table 2. (Continued)

Scientific name I;(;rrizn B?lt Bﬁlt B]%lt BI%]t . ! SOﬂoJ, 2salline é;:Cls dS;I)/lin) . 0
Ampelopsis brevipedunculata var. heterophylla (Tuuss.) Hara S ° ©
Parthenocissus tricuspidata (S. et Z.) PLaxcu, SAo| Y & © © O}
Vitis amurensis V. coignetiae PuLLiat. o3 ° o
Vitis flexuosa Truxs. A ) . O] a ..
Grewia biloba var. parviflora (Buxee) Haxp. - Maz AT o °
Eurya japonica THuxs. AR L ° —_—
Elaeagnus umbellata THoxg. CEIERRES . O] a
/Vlvlgﬁtgm platanifolium var. macrophyllum (S. et 7.) L] o) ® o .
Hedera rhombea Brax &9t O () © =
Aradlia elata Sepm. FEUT . O] g
Ficus erecta Truxs. AA Tt ©
Cornus walteri Wancer A o o .
Cornus kousa Burg. Abgh . . e . =
Cornus macrophylla WatL. A °
Rhododendron yedoense var. poukhanense (Liv.) REEY . .
Nakar v
Rhododendron mucronulatum Turcz A o e E
Diospyros lotus L. TEU () () ®
Symplocos chinensis for pilosa (Naka) Onwi AR ° ° ° -
Symplocos paniculata Mio. AA ° — )
Styrax japonica Swsorp & Zucc.. w5 ° . - . - -
Ligustrum japonicum THUNB. JuF © O] O] —
Ligustrum obtusifolium SmsoLp & Zuce. LU () () ® —_— _— )
Chionanthus retusa LivoL et. Paxtox ol ) () ©) e - .
Fraxinus rhynchophylla Hace EFYUE o T
Trachelospermum jasminoides var. pubescens Maxwo — ©rpat& ©) ®
Trachelospermum asiaticum var. intermedium NaKAI npakE (W) (D) () e ' - )
Vitex rotundifolia Lfil. 7y ©
Callicarpa japonica THue. A o o
Callicarpa dichotoma Rarusch. EA AT © © e N
Clerodendrum trichotomum THUNB, FE AU © O] . -
Paederia scandens (Lour.) Merg. ALT ©] ©
Lonicera maackii Max. JEUF ° -
Viburnum erosum Tiuxs dHYuF . o .
Viburnum dilatatum Tross Thet ® o i )
Lonicera coreana Naxal sy O] © -
Lonicera japonica Truxs A% ® ® ® =

* . @ 76% over, © :Dbl% ~ 75%, O :26% ~ 50%, © :5% ~ 25%, =°: less than 5% of important value
é A measure of statistical box graph and erro bar width by frequence standard of tree appearance
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