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logy, Seoul Women’s University, Seoul 139-774, Korea; *Division of Ecosystem Research, National

Park Research Institute, Wonju 220-947, Korea)

Abstract

Naturalized plants are invaded through various routes and distributed throughout the nation. They

are also invaded in the sand dune ecosystem and poses a threat ecological niche of indigenous sand dune
plants. We studied the effects of salt stress on the plant growth to suggest the management plans of naturalized
plants in the sand dune ecosystem. As a result of germination experiment according to the salt gradient, germi-
nation rate decreased as the higher concentration and tolerance range was up to 160 mM. As a result of seed-
ling experiment according to salt gradient, mortality rate was up to 90% from 0 mM to 200 mM and 100%
over 300 mM. The day of first death with different concentration was 18.5 days in 100 mM and 6 days in 800
mM since the experiment has started. In addition, the day of last death with different concentration was 29.5
days in 100 mM and 6 days in 800 mM. Therefore, two stages of management plans would be effective. The
first one is to suppress the germination by salt spray over 170 mM before germination. The other one is to
wither seedlings in a short period by salt spray over 600 mM.
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Table 1. The effect of temperature on germination rate of Oeno-
thera biennis.

Temperature (°C) First germination (day) Germination rate (%)

20 4.7 36+8.12
25 3 65+8.06
30 3 80+5.77

ojdol - His

sl 3k Ad'M%oﬂHE gukd o= 25°Ce] =A
o = 8} 9ok (Chong, 2011).
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Fig. 1. Germination rate of Oenothera biennis at 0~ 1000 mM
NaCl.
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Fig. 2. Germination rate of Oenothera biennis at 0~160 mM
NaCL
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Fig. 3. Germination characteristics of Oenothera biennis at 0~
160 mM NaCl for 15 days.
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Fig. 4. Mortality rate of Oenothera biennis seedling.
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Fig. 5. Mortality time of Oenothera biennis seedling.
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Fig. 6. Germination characteristics of Oenothera biennis at 0~ 160 mM NaCl for 20 days.

ol 100% wAbesie). = T2 BRl 3
2 IAR= 100mMo A= 18.59, 800 mMejl A= 6 o]

B o

ZAzst ZRE vAp} AEglon, HFE AR= 100
mMel|A 295, 35 =2l 800 mMeilA 6Y Fof 2bA
sApshelet.

dutd oz AFIsE A, 54 Tk |
3}, FAd Ast So= Jepdo) (Garei-Sachez er al.,
2002). &

Fhe) 95 QAL Auol R AAH 4

F4E deletel Ao WAL U 55 A A
a2 GSA FEe] =3, shhvA WA o)
oAt &A40] 2Hgel E3 8, ATP FA o] 9433l
WA e pREFoR F)Fe] FHEe] A

=t} (Park, 2008). o] Alejo A Wo] zAlEW ¢
o]

off Xk e

>

Joll = H=3E oFe] 7|7} A=, 27 Al
Halol] A= e] 444 (O, , H)0,, H, 10,)E A
o#)#] )t} (Shon et al., 2001; Cheon

ox P

s Aew



and Park, 2003). dubd o2 A} Al EL
o] Zgw|e] AHESte] Fo} YEAE
o) ek Sl PESD sl AT G
& YgA2o] Sahoz il Yt He2o) vhol o
pasdls ARE AN ades A 4
o ey weee] PR Alga s gt of
bl
s
%

et A A SeE oA 4 3] Hﬂfoﬂ
Brng Adse] e Aeas Aol weA

Aspom Dutel T AA WS AEAA gle] 2

& AN 4 oleh 1A

Ae] QB EAlele] ol o
A Woln, 29 10l 6l 9ol o
o] 600mM o] 4Fe] §18-E ¥Als}e Shr)zke] A7)
R E=ED dﬁi Hereeh =4 1eAE A
Pl e dzake] tEhhs A7lel SlEAEE Ak
Pehel AR EL TS Bon BT 4 S A
o|ck. 0|2 &t Beluiake $eltel sjebabTel HEA e
2 S5 ALY A%z da, vlEr )
o), ulRRe), AR, W, duelE, o 7ol 2,
o912 2% (Myung, 2010)6l) = 44519 &34 Ao
= eke.

1olA]7]6] 170 mM o

=

N

¥ 2

{o

rkﬂ

4 71 AzE F 498 AREe 434
= ESE, AR E FYshed AAEe] AN
A9 AW QEh B AT AT RS
Aspalze] x4 o) ek mialr) g8 mAEA
29191 rsd 2o} Potel 3] ARl nlAE J
of el% APE AR GEEETR & o}
AY A3} FE7h $E4F Gohio) Fasigien, o
2ol P ARIIE 160mM7AN) vebgeh S8710
AN Gl APeIA 200 mM7AAE 90% 31
Abehd 2P, 300 mM o) Aol A 100% Aksiele.
2 TADL AF Azt 2 100 mMo A= 18.52, 800
mMel A3 62 el 0P, A% AL 100 mMel A
2939, SO Mt 69elste shei Aol
PESE el el e wikke 29 L Al

o

d

n:

abeled WobE elAlse Waleln 28
690 FotolZ Qo] 600mM ol 4te] F¥-E ¥Ataled
D) 71 e A )

3 AN

te FaAE 22|yt 37

REFERENCES

Carter, RW.G. 1991. Near future sea level impacts on coastal
dunes landscape. Landscape Ecology 6: 29-39.

Cheon, S.U. and J.H. Park. 2003. Parameters on Physiological
Responses of Soybean (Glycine max Merr.) to Salinity.
Korean Journal of Environmental Agriculture 22: 185-
191. (Korean with English Abstract)

Chong, J.H. 2011. Characteristics of Seed Germination in Halo-
phyte Influenced by Temperature. Master’s thesis Mokpo
University, Mokpo, Korea. (Korean with English Abstract)

Garci-Sachez, F., J.L. Jifon, M. Carvajal and J.P. Syvertsen.
2002. Gas exchange, chlorophyll and nutrient contents in
relation to Na* and Cl~ accumulation on ‘Sunburst” mand-
rain grafted on different rootstocks. Plant Science 162:
705-712.

Kim, J.JW., K.W. Ahn, C.W. Lee and B.K. Choi. 2011. Plant
Communities of Upo Wetland. Keimyung University
Press, Daegu. (Korean)

Lee, S.S. 1997. Crop Physiology. Hyangmunsa, Seoul, Korea.
pp. 224-286. (Korean)

Lee, Y.M., S.H. Park, S.Y. Jung, S.H. Oh and J.C. Yang. 2011.
Original article: Study on the current status of naturalized
plants in South Korea. Korean Journal of Plant Taxonomy
41(1): 87-101. (Korean with English Abstract)

Ministry of Environment. 2002. A guide to the Coastal Dune
Conservation and Management.

Moony, H.A. 1996. The SCOPE initiatives: The background
and plans for a global strategy on invasive species. pp.
30-37.

Myung, H.H. 2010. Study on Conservation and Management
Plan of Coastal Sand Dune Ecosystem using Health As-
sessment. PhD Dissertation Mokpo University, Mokpo,
Korea. (Korean with English Abstract)

Newsome, A.E. and I.R. Noble. 1986. Ecological of Biological
Invasions. Cambridge Univ, UK. pp. 1-33.

Park, W.J. 2008. Effect of NaCl Treatment on the Growth and
the Physiological of Several Tree Species. PhD Dissert-
ation Chonbuk University, Jeonju, Korea. (Korean with
English Abstract)

Sairam, R.K., K.V. Rao and G.C. Srivastava. 2002. Differential
response of wheat genotypes to long term salinity stress
in relation to oxidative stress, antioxidant activity and
osmolyte concentration. Plant Science 163: 1037-1046.

Shon, Y.G., S.H. Choi and J.J. Lee. 2001. The Changes of Per-
oxidative Damages and Antioxidative Enzyme Activities
in the Sea Club Rush and Rice under NaCl Stress. Korean
Journal of Weed Science 21: 342-348. (Korean with Eng-
lish Abstract)

Yu, K.B. and H.S. Ryu. 2007. Coastal dunes on the west coast
of Korea: a geomorphological perspective. Seoul National
University Press, Seoul, Korea. (Korean)



