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Study on the use of dredged material as halophyte

planting substratum

Jik Young Jung

Department of Ecological engineering, Graduate school,
Pukyoung National University

Abstract

Massive amount of 'dredged material occurs every year| in coastal
area, and it goes' mostly to landfill or ocean dumping. But, These
disposal method has cause to many environmental problems. On the
other hand, leading countries study the soil properties” and the pollution
level to beneficial used as-bio habitat substratum.

In this study, halophyte germination and growth tests were carried
out in a dredged material reclaimed land to present alternatives that
reuse dredged materials.

Tested halophyte species was Salicornia Herbacea which has
tolerance about high salt and dry condition, then germination test was
carried out In mesocosm with similar condition of dredged material
reclaimed land. As a result of preliminary test, there hasn’t any

germination in the mesocosm with 100 % of Busan New harbor

_Vi_



dredged material.

Hence, for reuse of the dredged material, we select the mixing soils
that was readily offered, then mixed lateritic soil, upland soil, mud flat
soil with different mix rates. Each mesocosms were monitored for 3
month about germination and growth of Salicornia herbacea.

As a result, the mixture with lateritic soil mesocosm has the highest
growth rate among other mesocosms. And setting with dredged
material to lateritic soil ratio as 2:8 has the highest germination and 5:5
rate had longest surviving rate.

From this study, we expect early stabilization of the.dredged material
reclaimed land, and. reduceflying salt and dust. Also" appling with
lateritic soil reduce a /foul odor from the reclaimed land and may

contribute fixation of pollutants like heavy metals in dredged material.
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(4, 2001).

Table 1. General classification and identification of dredged materials

Main soil Particle diameter

Identification
type (mm )

Boulders larger than 200

visual examination and measurement
Cobbles between 200~60

coarse 60~ 20

Gravels medium 20~6 easily identifieable by visual examination
fine | 6~2

coarse 2~0.6
Sands medium 0.6~0.2
fine 0.2~0.06

all particles visible to the naked eye

very little cohesion when dry

coarse 0.06<0:.02 | generally particles are invisible and only
Silts medium 0.02~0.006 grains of a coarse silt may just be seen
fine 0.006~0.002 | with the naked eye

clay exhibits strong cohesion and

Clays below 0.002 . . .
plasticity, without dilatancy
Peats and ) generally identified by black or brown
varies
Organic soils colour with strong organic smell.
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Table 2. Dredging result of each Intendance(Park, 2007)

Intendance Dredging volume(m?®) Percent(%6)
Gunsan 5,112,800 1.83
Daesan 1,716,000 0.61

Donghae 91,900 0.03
Masan 1,286,367 0.46
Mokpo 2,679,000 0.96
Busan 75,880,000 27.12
Yeosu 477707,000 17.05
Ulsan 4,510,000 161
Inchun 25,392,000 9.26
Jeju 59,885 0.02
Kwangyang (container) 79,490,000 28.42

Peongtaek 31,980,000 11.43

Pohang 287,400 0.10
Busanharbor 3,050,000 1.09
Total 279,742,352 100.00




Table 29} #o] A=t
2842 %= 7MY e Ao

oA 2712 %=

oA 17.05 %= FHA AT, webA

m

R

AR o2 oA

2000 o]

el
ojn

2 H¥ Fig. 244 j

Holx lom 20021 ¥ 20041l o

=
=

NR

N
Nlo

o

NR

, 2005a).

il

<

+

=0

A

"o

60

0

0

0

20 -
10 +—

(W uoj|w)awinjop

2002 2003 2004 2005
Year

2001

2000

Fig. 2. Dredging result of each years in korea(MOMAF, 2005a).

AN 72 A

5}

A (

to
=
ﬂﬁ

—_—

<



o ZUY 24 ZHEY 0GR T

3|
pud

Ageor ek a2y e

—_
"o

%

dgde egors wAgel 9

g

= 24

=

]

Al
2

sol A

5 ©

2

=

3}

A

=

=

adEe 2AE

&2 &

o,

;OL
0

F

i
file)

7
o

o

Jo

7] A (substratum) 24 &7}

NR

.

w-

ol

i)

A ok, S oAl F

(NOAA, 1999)°] A

ol

B
)

E9p o8l oA Fulel g, EF

AL
00

ol
Z]E

)

olo

R

)

ﬁo

ArodE Qa4 A4 7

7)o, &

2

<73 o

%

=

=1]
P

27

o
e

o
of

o] A



Table 3. Criteria of soil pollution(MEV, 2005), (Unit: mg/kg)
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Table 4. The pollution level of dredged materials(Park, 2007), (Unit: mg/kg)

Substance
Harbor Cd Cu As Hg Pb Cr /n
Gunsan 0.152 -~ 18.837- 7.848 0.130 20436 44795 52.213
Daesan 0.139 18103  2.868 0.020 22492 43379 45172
Mokpo 0176 39.790  3.341 0.037 = 31977 52452  45.005
Busan 0311 119132 4.139 0.023 = 26.830/ - 39.833 100.737
Yeosu 0.228  23.092  3.448 0.033 26387 43162 104.517
Sokcho 0.258 ,-.24.370  3.476 0.035  40.550 35.150  68.647
Pohang 0.228 «+29.236. - 3.942 0.017- 40146 27367 56.548
Ulsan 5487 33939 9.259 0.010—" 45594 45364 57.824
Inchun 0.088 8.603 3.133 N.D 18447  32.847  55.637
Pyengtaek | 0.141 28561  3.098 0.003 24549 45950  77.751
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Table 5. Disposal method and volume of major harbor(MOMAF, 2005a)

Disposal methods
Harbor Production
volume(m?®) | L agnms) | O Other(m?)
dumping(m?)
Gunsan 37,365,500 37,365,500 - -
Daesan 3,166,000 1,283,000 - 1,883,000
Masan 2,200,696 1,658,900 199,433 342,363
Mokpo 5,210,000 4,260,000 950,000 -
Busan 182,800,000 133,000,000 49,800,000 -
Yeosu 121,788,000 121,085,000 = 703,000
Ulsan 610,000 360,000 250,000
Inchun 58,035,000 13,077,000 310,000 44,648,000
Peongtaek 137,520,000 81,360,000 A 56,160,000
Pohang 44,000 41,000 = 3,000
Table 59\ 2ol @4 T ut @ @A oA BAFE FHEAE
BRE TS EARolel gl AeHw dvh FAGeE nw

F=AE T

B R(80.97 %)21226512.262 m*7b T2 o2 F7)Ea 9o

teoz mziy wyg S ZedHe] 1004 %= 83 gon 1w
2 899 %= TS st e AA ol vk YA, 2005a).
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(2) 3le] =AE QL&A

Table 63 #Zo] 9o A= A tele Bd, S84 FA2A 4
7k 1096 %, 2648 %= o|& ¥ om st 2 s
=2 guUle] EAE Ad Ade vl seldA = &4

Table 6. Dredged material disposal of other country(MOCT, 2003)

Disposal method(1000m?)
Region Total (%)
Upland | Wetland | Coastal | Ocean | Other
Northern Europe| 39,196 59,520 42936 | 62,044 | 29,412 | 233,108(22)
Mediterranean i 13,774 15,001 664 = 29,439(3)
Africa - 152,942 76,471 125,549 - 254,962(24)
Southern Asia | 62,434 11,197 121,831 | 89,149 - 284,661(26)
Southeast Asia - 3,078 3,698 15,190 - 21,966(2)
East Asia 5,783 32,220 102,451 | 4,323 - 144,777(13)
South Pacific 3,972 2,687 26,335 | 32,588 - 65,582(6)
North America | 6,012 9,696 8,459 16,549 159 40,875(4)
Caribbean 820 646 - 2,484 - 3,950(0)
118,267 | 285,760 | 397,182 | 248540 | 29,571 1,079,320
Total(%)
(10.96) (26.48) (36.80) | (23.03) | (2.74) (100.00)
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- Replacement fill

Fig. 3. Gravel and sand beneficial use options(PIANC, 1992).
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Consolidated clay

beneficial use options

Engineered uses Environmental enhancement
- Land creation - Wetland creation
- Land improvement - Upland -habitats
- Offshore berms — Fisheries improvement

Beach protection
Capping

Shore protection

Fig. 4.. Consolidated clay beneficial use options(PIANC, 1992).

Silt/soft clay-beneficial tse options

Engineered uses Environmental enhancement
- Land creation - Wetland creation
- Land improvement - Upland habitats

- Fisheries improvement

Fig. 5. Silt/soft clay beneficial use options(PIANC, 1992).
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Table 7. Soil properties of study area(Choi, 1998)

Depth - EC available-P Na Cl
em) | 77 | (mS/em) | (mg/kg) | (cmol/kg) | (cmol/kg)
0-20 7.39 37.6 61.23 4.62 6.24
0-20 793 17.19 48.04 4.47 3.58
0-20 7.70 30.0 4747 451 9.87
0-20 772 30.9 39.73 451 9.69
0-20 793 27.03 52.06 4.44 8.85
0-20 8.00 36.3 32.85 4.67 12.49
0-20 7.99 35.8 Rl 2} 462 13.38
0-20 7.56 29.69 25.69 458 9.99
0-20 752 40.6 2397 459 14.72
0-20 7.81 33.7 37.44 4.64 10.99
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5t

2
€ @7ty FEX| gl 55, KA S X4stH,



=9 Be7E B el

o

"o

N

el
TR
gyl
ol
als
<
TR

o

=3

AL
00

oy

o
-

Tl

]

#74¢

]

=
R

al

el glelM &el-gtehd A2l A7k H4A 285

-
1

[e3]
2R

W o 2 215 %] 29 (Phytoremediation)©] )% 1L

+

o

H

o

]

™z

7}

1=
b

?;sl.

o] =

T2 mhshel] 2ejAl dd

A} g

=]
&

o wea g

=K

(3) Am 743

ol

£y
i
il
X

e
TR
oy
S
ol
i

—_

<

Aejrk vhA 2 EE

H

9]

o

BH



0|70 wol 94

shel o,

gkal 7)<

o
Mo

(4) =AW EA =3}

Aol A5, 1986 58 19961 74| 263%F m' A = 9

v s

9]

Eol 9

w

el

i

N

ol

b
ol
!

o)

e = B e il = B B

)

&

o
_ZTI

FE(FTIE)

3.

7h BE A9

2 IgEE=

] o

X
)

=]

—

Ko (o], 2003),

)

!



A og FEF= HSI BEFo o|Fojx glo] FHol AFsty] o
woll &4 7 ATl dF= A SGF, 1997). FES A= F= 00
2~0.05 mm (FZFH ] 50 %)ol™, abzrel ofd] =ahA wAE o 9l
il ddsta FE7F daEo] AR ¥om, FFEC] 50~55 %2 ATHE,
2002).

g, Yyt FE= RE A" ES F3o EXEske Wik HS 9]
gt Sl As HEAR Exd ASEE T FE(Loess)¢h= thEH
A Z el WA oR AIPE= Lateritey} Lateritic soill® FEHo] glom F=
FE} nluste] EE|skets Adoly F=stE FH 7t th=tH(Derbyshire,
E. & Mellors, T:W. 1988, %, 2008). & AFdA H&H FEE= HIE

(Lateritic soil)& <¢w] 3t}

=4

U BES 78T 7]

off

2002). FE3gF o] (2003)= YIE o] &
S ATs9a, A9k 71(2007)
59 AelHE A% D AS] PN AP F FE MFTAA 4B
welggol B vehte Ang =Esar

@9, FEE FHeo] Foto] oA AdlA 4z FARAR FAH

ol
1>
(il
o%,
o
>
o
ftlo
ol
:(g
olet
HT
o,
kol
olr

o
fr
o
=
-
%
-
=
X0,
i
-
o
S
S
&
r
oot
T
lo,
o
o}l
dpx
JI[O{1
B
N
fru
o)
lo,
fol
o
ftlo
e

by sl FH A¥S @ A}, FHES FF AALL W, Fo, ofd



&

2 AA S SEAIRE A o]

o

=]

El

)

Z7d ghell H]

3} A]

of =M= YErsta

.F_H
ol

olo

aash Fold Ao Leld itk

-
1

Nfo
I

ol

—

<

o] T4 7}7te pH 6~714

o e} =]
F Fe

=

ol
G

fite)

o

J

14

A
pul

= pH 6~

°

<

A
pI84

‘]

(Al 9], 2005) .=
Aol

Sk
=
Al
e

M3
3l
| A7st7] 9

1

o
H

[e)

Al
2
Ag EForA oy

g 4

Al
2

E+

o

Askr] W] YRR

0

!

—

<

B
N
N
7K

s
oF
0

il
oF
TR

o)

ol

el
_Z_ﬂ
_zT

I

hSS

il



A dvte) gAg, el Aoy

Np

!
oF
el
&
M-

o
to

of

p—

+
o}

+

o

Nel 5

o

Y
alg
e
i

)
G

el

el

—
fite)

= AR

1]

S

(Species) 2. &

=
o

B4 v

KeX
=

A+ Mesocosm

al



1. i €48

=
LN

f

tef el

S

ANEZ)EA G o)A

G

o

;oo

“

}

__01_
P
Gl

1

(2007) 1 A1

il

<

R,

=0

A

5o

AR LT

Nlo
B

o]
~

2 Eas

A

el

EE

B ATl o AEE

oF ™
— =
N
© ®
oot
= oy
P B o
L

g
N T
o o o
olo 7o RO
ooN o
N o .11.|-r_ﬁ S
TLE G
E.F. ..m”..u....ﬂeu...
0 (]

N
4 =7
m wm 0|
=X o
X ~ 0
= i
TE

O —

oy wﬁ X
I S
il NG
B 7
T i oy
3 I
T oM R
T Bm
o NR =
0w K

Fig. 6. Busan new harbor reclaimed land.



o

=

Elll

1
k=

Clay, Sand

==
=

J

d

=z

2. 478 484 E AH

CE X o o o9 oy -3 T E
I R R @ NS X
TN ~ 55 = .9 )
RE AR g = = B
<° TN om o5 X 2 o
W T RF 2o T o ﬁ N
. T T g X NG PICIy
TR o n__Aol Mw By (= o NR =y B
R oo g ol WP T o o =
o o —_ N X o X
Ty g /852 S
W 7o < aﬂ W N o= N T
ol NR N = T M = el =~ ool s
b 0 o o =
o W o B
o = oo w ooy W
‘.:L — O.‘u I EIM 7 “W ‘Nv_ﬂ fite)
% glE AT I -
0 X T o X
T T W B Pk el S TR
o = X = N Ly
~ :i JIL o R \Li = ‘Hﬁﬁ! ) ! O_E AT o
gl ol & 0 '
wg%mmiﬂwl R AE T m_ﬁﬁ
X LU~ £ 0 — 5) e
BT o G g e /A TR s T
ook XA ) -~ LY RO
o R A LY o T E
~o Lf ‘BH E WE N ﬂw._ s 1HrE =0 < BT RO
(S S . N G i
TR R g R L gy 2 B o g F = T
T T D - . LS. S TR
7o ;Iryl ;&E < N MM \‘m_lﬂ ;@LIM ..A“l X Erl % @ ~ Jl
] 7o iy T T N o ﬂMo = m o oF R
0 = - s il - <
@ﬂ&&%ﬂﬂﬂw Bn ® E 8 B W
s M W T ] o R oz T
o o o E ™ CORS AR



7L 18 AR

Fed o

Mesocosm<S %A &

3} FAbg

Mo
i)
-
Nfo
!
ey
o

)

o] 20084 7

&7

71 %

KeX
=

Fa ok Wk Mesocosm

S

A

il

)

KeX
=

3}o] Climatic digram

CEET

al

[ex]
=

Mesocosm U

H3heleh,

DR

§ Climatic digram=

37) 9%

o}
2

Ej_]_
=

|

=
oy
o)
H

o} -4 A9

o

Silt

23} 91 .

. T

S

Mesocosm $FH3<S A A

(1) Mesocosm T4

80 cm

120 cm

Fig. 7. Mesocosm scale.



s

=0

H

(2) A A

S

to] Mesocosm
W] line & 20070 A

&

o]

gl

5%)

10007 A = Seeding(#

=
o

A
A

329
==

=2 5mm9]

o

e

alg
A

T uberel ZpA of

44

178¢] Hole(5 cm)S Wol o] A

KeN
=

E 71Fg] o 10789 Hole

o8
it

Sl AF

TH e Seed olES WA

44

Al

o
e

STt

)

ol w4 el

)

el

HA = 2

S

KeX
=

o2t GANR AYA EF0RA ABEo| oFEE AF

oldA o= Silt7} Aw

.
ol

I A= Az 2

e

TR

)
ey

ze]
-

AL
00

o}

)

—
fite)

=
Hr

el

%0

N

wr
)

—
fite)



I Ateess @

g A olmg

A EGVIAR A2E

CREEIRARS

al

B
—_
o

}32 Mesocosm Ul A €]

J|
B F] olsh

)

TR

o

bl et

S

UEERRE:

%l-

of
A2 o] wolel 474 73S Monitoring

¢] Mesocosm 2+7

R
<
)

1 zF

gl

NIl
ojn

o]

(1) Mesocosm T2

—_
fite)

e

Fig. 83 9]

A Al skl

=
=

Plastic 2] & €] Pallet

-
=

15614

(e}

30 ¢cm

&
7] £
[}
LN
on
||||||||||||| 3
,
/I
Y
,
i
v
‘l Il_l
L -
L1 -
s
2 -
OI .
- -
- .
. .
I
H H T
20 (E.}
mm,__ @ 2 _ﬂ.ﬁ: @
ﬂ.u I
o
K _E
1
H H H
€ W L]
o v 1D ~
w e @ He 2 DA
Hw a H
o K ki ]
K 7]
IH i
., B E
[--]
Siier @ 2B i
!2 (] !
A k]l
] L]

S ey

Fig. 8. Mesocosm scale.



(2) SAHAES g B

[\

A AHFAL S wHA NN SHAES A ST

2y G Aus o3 FH A A 2R H sk
(th) 3=

3 HFolol AbAE] 9l A SFE (Lateritie. soil)E A sko] A

(=) 4=

HAEA] o] 7| dl -] Ql<t ofibell Al A H s o
(3) EoF wjstv] & (dry weight base)
7h =4 E+AEE(2:8 ratio)
() =4 E+7H E(55 ratio)
(th) =42 E+AEE(8:2 ratio)
(2}) +=HdE+SE(2:8 ratio)
(7} +=HE+SE(55 ratio)
(W) =HE+SE(R2 ratio)

(A =4 E+SAE(2:8 ratio)



(o}) FHE+FAE (55 ratio)

(A =4 E+SAE (82 ratio)

Fig. 9. A real picture of mesocosms.

(4) 984 & AA A

29T HEol 5719 Line®i 5mm9] %& ot Line & 10044 o
A E F25 F 50070 A Seeding (7 3} ) 3 T}

(6) Monitoring 7]%}F



P 2008 6 2594FF 20089 9€30d 7HA

shgs

=
=

A2 E seed

Z EGEA

i
o0

p—

p—

0
AL
00

I
X

el
;OO

Jmu-o

o

I

75 %= (Salinity),

7] &3 % (Organic matter),

2 Q14Fd Ql(phosphate)S

2 (Total nitrogen)

]

=
&

(Electric conductivity),

shelet.

J

<

(1) Y%= (Grain size)

il

bol. 7]

tol AHdA g AL Rz F

)

fite)

olo

325 H02E 9]

oA

M
L

—
fite)

fvze)

A
el

Njo
iz

fa

S|
~

°f

=
=

49 (sodium hexameta  phosphate)

Bt

—
fite)

i
i)

il
0

Bl

N

fite)

el

(2) pH

bl ot

Xg 3

=
=

gl

= °l%

pH meter

o
1=

RS

(Electric conductivity)

| -
a

tol 308&%E

315
Y ©

e
T

1:5(W/W)=

2~ =
T =

Njo

conductivity meter® 7] HE%

b ke

3|
pud

o] %] (Whatman No. 44)Z 7}

o
_ZTI
il

Ho
TR



b A7 =

j
-

(+h

(mS/cm) = & X (mmhos/cm) X <=E=HAA S

FEE(%) = 0064 X THTF ml / EFFA X F4A
(mmhos/cm) X ==XHAA G
(4) 7] % 3= (Organic Matter)
SAEY A8E Z7Hd Yol 105 CollA HAxAZ ¥AS A3,
OAl A712¢] 3120550 OdA FE s & FE A & FAAE o &3t
o f71&E FEFS FAHIAT
(5) =& 2(T-N)

EYNEE AL R SuE Tk 57 T Ao WHOZA
TKN #4749l Buchi kjeldahl &F&A(B-324)& |83l EYU Y
A4 FqFE SAHNIH
=B d S o] 8sto] 720nmol A SFHEEE S5t nlA A S

GaL, Arke o3 2o
P in soil(ppm) = ppm in solution x 3% <Y

=

F(mL) / EF5FAl(g)



V. 29 49 1%

1. g A E

FAHAE 9}

3
A x4 7E2A

z‘g— 12

]

A

ol

|

o

E

A

- O
e o

A Al g

TAHE ¥

efel

w

el

stol o4

7L g SAE

0
B
=

el

ze]
H
o

o)

N

o)
r

M

0

¢+

ol
ojn

Table 8. Grain size of Gwangyang bay dredged materials(Nam et. al, 2008)

gl » = @
Sl o 0
Tl © » ©
n|o © &8 ©
G
o
@)
<
)
mt1994
mﬂ6733.
gl e s v
+—
=
')
]
B> [
gl S — x
e L < <
Qo - —~
P
=1 — NN N <
D]

9 5(2008)2] A+ A=l Table 109]

2= o]

1=
T

T 80 %= o F

|

B Sande] W] &o] =

KeX
=

3

A

ol

o)
o

el

go 71

T

]

Zjel 4

==
=

2 YEgen 1

7R



1>
i
rlo
re
rO
=4
=2,
o
2
oo
ofs
ol
N
=2
-z
i)
ot
ol
ol
2
Biie
J
=2
>,
=
A
ofi
ol
R
M
2
-
>

Table 9. The soil texture range of halophyte community(MEV, 2006)

} Soil texture(%)
Community :

Clay Silt Sand
Artemisia fukudo 55~13.6 60.4~62.8 26~31.7

Aster trifolium 4.2 44.2 51.6
Carex scabrifolia 0.7~64 33.1~425 53.8~65.9

Limolietum tetragoni 11.9 48.3 39.8
Phragmites communis 0~72 0.5~53.0 39.8~99.5
Salicornia herbacea 0~0.3 3.1~32.7 67~96.9
Suaeda asparagoides 0~6.4 3.3~439 49.7~96.7
Suaeda japonica 14~58 36.4~574 36.8~61.8
Suaeda maritima 0~8 0.3~43.2 48.8~99.7
Triglochin maritimum 0.2~119 29.4~51.2 40.2~70.4
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Table 10. Meteorological data during monitoring period

q Mean temp(C) Rainfall(mm) Relative humidity (%)
ay July Aug Sep July Aug Sep July Aug  Sep
1 201 277 245 0.1 0 45 838 770 880
2 210 272 229 16.0 0 0 958 734 819
3 233 262 224 35 3.0 0 883 808 708
4 234 252 226 0 0 0 888 799 701
5 236 258 236 0 0 0 899 804 709
6 247 256 226 0 0 3.0 8.6 655 791
7 255 2568 235 0 0 0 825 670 614
8 255 257 232 05 85 0 773 823 639
9 252 272 229 0 0 0 685 759 718
10 254 277 233 0 0 0 723 753 745
11 258 279 252 0 0 0 76.0 776 744
12 254 273 250 0 144.0 0 349 844 763
13 256 267 252 0 114.0 0 8.0 826 740
14 263/ 270 243 0 13.0 0 821 826 749
15 25.0 =257 234 0 56.5 0 83.0 830 756
16 26f]1 =238 248 0 4.0 0 821 840 718
17 273 242 245 0 0 0 795729 749
18 2716 262 254 0 0 0 76,0 814 731
19 272 266 252 3.0 0 0 86.1 646 674
20 259 241 246 28.5 0 0.1 918 661 756
21 256, 223 224 2.0 0 11.0 813 683 858
22 256 % 225 233 0 25.5 0 80.3 870 729
23 267 247 - 238 0 0 2.0 8100 754 803
24 273 2297220 0 0 1.0 835 710 7718
25 256 221 238 4.0 0 0.1 88.0 699 733
26 242 223 190 48.0 0 0 899 681 458
27 253 226 175 0 0 0 864 718 463
28 272 230 185 15 0 0 8.0 744 608
29 283 229 179 0 0 05 776 729 716
30 280 231 20.1 0 0 0 748 675 723
31 279 234 0 0 689 739

avg 206 250 229 107.1 3685 22.2 825 754 719
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Table 11. Germination Individual in Busan new harbor dredged material

mesocosm

Date

Germination Individual

2008. 07
2008. 08

2008. 09

None

None

None
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Table, 12. Soil analysis of Busan new harbor dredged material

-
Salinit EC PO,
o oM (mS/ -P T-N
D 3 mS/c
% k
(%) %) - (mg/ (mg/g)
g)
8.28 7.4 2.99 11.85 115.22 85.6




Fig. 16. Grain size -of Busan ne_vv'ﬁarbor__gredged material.
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Table 13. Germination Individual of Salicornia herbacea in mesocosm

Germination Individual

Date

DM+MFS DM-+LS DM+US
(2008)
2:8 55 8:2 2:8 55 8:2 2:8 5:5 8:2
07-04 0 0 0 3 0 0 0 0 0
07-08 0 0 0 4 3 0 2 0 0
07-09 0 0 0 12 3 0 2 0 0
07-10 0 0 0 27 3 0 2 0 0
07-11 0 0 0 44 4 0 2 0 0
07-13 1 0 0 44 4 0 3 2 0
07-14 1 0 0 124 4 2 3 2 0
07-16 3 3 0 143 4 2 4 3 0
07-20 8 10 0 151 9 6 8 11 0
07-27 23 14 0 150 22 27 13 14 3
08-01 38 27 0 142 38 44 14 20 7
08-07 46 34 0 121 41 53 16 W, 8
08-25 39 34 0 109 53 53 11 14 6
09-03 40 39 0 103 50 53 14 14 5
09-13 39 39 0 99 42 44 14 14 6
09-25 39 37 0 99 38 41 14 14 6
Abbreviations :

DM : Dredged material
MFS : Mudflat soil
LS : Lateritic soil

US : Upland soil
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