QO
S
Q
N
W
9
£
8 ITNAlOPNyTe ™
S .communities.in"dredged-material
- §o disposal’placesdn: Seuth Korea
—c-¥
N
.. 9
¢ §
S @
S o 2014. 5. 22.
& §
S5 § Y. R Kim, M.H Son
§ S Marine-Eco Technology Institute
1] 1



Contents

1. Introduction

- The current status of coastal degradation
- The cases for restoring coastal ecosystems
- Restoration of halophyte community in DMDP

2. Objective

3. Method

Lab, mesocosm and pilot feasibility test

4. Results and Discussions

5. Conclusions



Introduction

ﬁ



The coastal ecosystems in S.Korea
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Coastal ecosystem degradation in S.Korea

otal coastline is
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Coastal ecosystems restoration cases in S.Korea
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1. Dyke breaching to restore natural water flow

H
H

2. Inter-tidal wetland restoration

H
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3. Sand dune restoration
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Cases for restoring coastal ecosystems In S.Korea: -
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[ 3. Sand dune restoration ]

vy |

. 5

—— ——~ w




Cases for restoring coastal ecosystems in S.Korea

[ 4. Seagrass habitat restoration ]

In soft bottom area
(west and south coast)
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Cases for restoring coastal ecosystems in S.Korea

[ 4. Seagrass habitat restoration ]

In hard bottom area (East coast)

PTFM
(Phyllospadix transplantation frame method)

Both soft and hard bottom transplantation methods
are our own technology patented in S.korea
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[ Dredged materials production and disposal ]

« Average production quantity : 23,604,366 m?3/year
« 89% of dredged materials are disposed in DMDPs

Dumping,

3.3 M m3,
5%

Others,

DMDP, 4.7 M m3,
65 M m3, 6%

89%
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Potential use of DMDP ]
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Halophyte comnPiPt§reation-in-DMDP
to enhance landscape aesthetic and
sediment stabilization
However, these kind of measures are
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Objective




[ Objective

To evaluate feasibility of halophyte
community creation in DMDP

1. Laboratory germination test using
dredged material to identify optimum
germination conditions

2. Mesocosm germination and growth test
using various soils to find out optimum
combination

3. Pilot germination and growth test in
DMDP to evaluate its feasibility



Materials & Methods
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Native and domlnant ; Easily obtain seeds P
species in coastal area in Bulk




[ Sample collection ]

v' Dredged Soils : Busan New port DMDP

* Fresh dredged solil (FDS)

« Old dredged soil (ODS)

« Organic and inorganic chemicals in dredged
soils were analyzed and aII can be used for any
landscape purposes R T |

v Blending soils :west and
south coast regions
 Land soil (LS)
 Mudflat soil (MFS)
 Loess (RS)




[ 1. Laboratory test ]

1.1 Germination experiment

= Effect of pretreatment of seeds on the germination
v Treatment : Submerging in freshwater (48h)
v Control : Non-submerging

= Effect of different concentration of salinity on the
germination
v Treatment : 0.5, 3.2 % NaCl
v Control : 0 % NaCl

= Experiments were conducted in growth chamber

21



[ 2. Mesocosm Test ]

Outdoor mesocosm experiment was performed
to find out optimum substrate for germination and growth

v S ODS MFES, LS
Y ODSEMES, ODSHRS, ODS+LS

v' 7 soils, 4 replicate

completely randomized block design™
20cm

e 15cem 22




3. Pilot Test

Location of the pilot site

e

Field application site
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[ 3. Pilot Test ]

3.1 Pilot germination & growth experiment

 Experimental plot
Install 400 m? (20 X 20 m) of plot
Blend dredged soils in pilot site with Loess

Plant 40,000 seeds of S. Herbacea (100 seeds/m?)

* Monitoring

Monthly appearance density and growth change
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[ 1. Laboratory Test ]

1.1 Effect of submerging pretreatment on germination

Significant difference between submersion and

non submersion (P<0.05)
80

Osubmersion

60 L| @non-submersion

44.1%5.82%

Germination (%)
S
| E——
| —
| —
 E—
|

20 | Average
15.6%5.41%

] 2 3 4 5 6 7 8 9 10

Elapsed time (day) 26



[ 1. Laboratory Test ]

1.2 Effect of salt concentration on seed germination
Seed germination was not observed at 32ppt level

No significant difference between 0 and 5ppt (P > 0.05)
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22.921.27%

Average
14.3x1.47%

Germination (%)
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[ 2. Mesocosm Test ]

2.1 Effect of substrate blending on germination

Blending soils showed significantly higher germination rate
than pure soils (P<0.05).

50.0
’\S 40.0 ud Q -
e ODS$+RS (1:1)
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Elapsed time(day)

>-ODS 100% —=-FDS 100%  —=»-LS 100% -4-MFS 100%
--ODS+RS o-ODS+LS —+—ODS+MEFS
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2. Mesocosm Test ]

2.2 Growth rate change in blending groups

0.40

0.30

0.20

0.10

Growth rate, cm/day

Growth rate was declined as time passed

No significant difference among blending
groups (P>0.05)

0.00

- ODS+RS

0914 0921 0928 1012

Observation date

—--0ODS+LS —4—-ODS+MFS -@-0ODS/with RS -&-MFS/with RS
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Number of individuals

[ 2. Mesocosm Test ]

2.3 Assessment of natural
succession possibility

6000

S10/0]0)

4000 -+

3000 +

2000 ~
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Seed magnification

Study year After one year
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3. Pilot Feasibility Test

[EEN
N

[EEN
(@)
|

Shoot density (shoots m™)
(@)

Germination change in pilot site

7% (2,500 indv.) germination
6% (2,400 indv.) survival

Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov.
2010

Germination




| 3.Pilot Feasibility Test |

Growth change in pilot site

Average size of individuals
in pilot site were higher than

those in natural habitat
£
Natural habitat soil -
LOI: 0.1-2.3% o
o
-
Pilot site soll
LOI: 4.8-5.6%

60 -

50 -

40 -

30 f

20 -

10 f

—O— Shoot height
—@— Root length

Pilot site

42-46 cm

Natural habitat
12-36cm

Bloom

Mar. Apr. May Jun.

Jul. Aug. Sep. Oct. Nov.
2010
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| 3.Pilot Feasibility Test |

Biomass change
In pilot site

Total biomass was highest

on September and it was

consistent with mesocosm
results.

After September, S.herbacea
started to change its green
color to red and began to
wither.

Shoot weight (g FW sht1)

Below ground weight Above ground weight

Total shoot weight

350 -
300 -
250 -+
200 -
150 -
100

50 H+
+H@——O——@—

o N A O

1A

Mar. Apr. May Jun. Jul. Aug.Sep. Oct. Nov.
2010 33
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Summary

To evaluate the feasibility of creating halophyte
communities in dredged material disposal
place in south Korea

Laboratory, mesocosm and pilot scale of
germination and growth test were performed
using dredged materials and other soils

Through this study, we could make a small
Salicornea herbacea community in dredged
material disposal place
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Study findings ;

1.

Seed pretreatment by submersing in
freshwater can increase germination rate

Seed germination was not significantly
affected up to 5 ppt of salt concentration

Blend dredged material and loess is optimum
substrate for seed germination

S. herbacea can produce lots of seeds, which
could lead natural succession and could keep
population density
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