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Abstract

The growth and attachment density of FEcklonia cava germlings were investigated with zoospore
immersion time(30, 60, 120, 180, and 240 mins) and substrates(concrete block and natural stone). The
spores which is released in November 21, 2011, developed into young blade in February 24, 2012, and
then quickly grew in the experimental groups 30 minutes, 60 minutes, and 120 minutes in the natural
water temperature for 75 days. However, in the zoospores released at 16 and 20C, germlings were found
more rapidly than 2 weeks, and their growth and density were higher at 16°C than 20°C. However, there
was no significant difference between the tested substrates.
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<Table. 1> Environmental factor of test field

\Cw W.T  Salinity DO
Date C) ) (mgny M
2011.11.11 15.16 30.91 8.24 8.02
2011.11.26 13.17 31.22 9.41 8.06
2011.12.12 11.24 30.87 9.29 8.10
2011.12.27 8.93 31.44 10.18 8.06
2012.01.10 7.82 32.10 9.82 8.03
2012.01.25 6.40 30.67 10.05 8.11
2012.02.09 6.27 31.42 941 8.08
2012.02.24 6.18 31.77 9.38 8.18
2012.03.10 8.05 31.54 10.21 8.13
2012.03.25 10.74 31.48 10.11 8.07
2012.04.09 12.11 31.85 9.46 8.08
2012.04.24 13.87 31.28 9.28 8.05
2012.05.09 15.22 31.95 9.14 8.16
o3 =

AF-55+ 3091 ~ 32,10 psu HHE UERE
o, 9 Z Aols Uh FEAA (Do) 8.24
~ 1021 mgL B9Z Yebt 20129 03€ 259

of HAE Btk Fiol&EFE (pH) & 8.02
~ 818 & 20121 2€¥ 249 7} =9k3 2011
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2718 & 75U FAYE EFof Ay 7
B e A FAAARE 3074 5717 =+
15.78 mm, 1A]ZFell A 4831 + 14.66 mm, 2A]7tellA]
43.19 £ 12.55 mm, 3A]ZFe| A 4539 + 11.08 mm, 4
A7kl A 23.68 + 438 mE FAAZF 3050 A
b ) S N P R i P e o | s I o i 7|

LERS T} ([Fig. 1]).

A2 A

- 1830 -



e, Ecklonia cava RFXt

—e— 30 minutes A
===O-:+ 60 minutes
—-¥— 120 minutes
—A— 180 minutes
—H8&— 240 minutes

80 -

60

40 -

=)
T

100 -

Length(mm)

-3
=]
T

60

40 -

24-Feb. 10-Mar. 25-Mar. 9-Apr. 24-Apr. 09-May-12

Day

[Fig. 1] Growth of young Ecklonia cava on
substrates in each zoospore immersion
time.

A: Concrete blocks; B: Natural stone.

Adaell 2 de el A HAAE

3024 50.08 + 14.51 mm, 1A]ZFlA 46.70 +

<Table. 2> Growth rate of young Ecklonia cava in different immersion time and substrate

ARAIZil @ J|TY Rl RHUT U £

12.06 mm, 2A]7FollA] 58.89 + 20.29 mm, 3A]7FofA]
3971 + 12.30 mm, 4A7FolA 2437 + 6.66 mnE
HAAAZE 2417 A 7 ko, HAAAIE 4
AlZEe A 7 SEA LT

Eoh APFEA SIYE S50 2AAAs 7
B §49 Uxs FJAXAIE 302914 097 £ 0.09
inds. cm? 1A]ZFolA 099 £ 0.08 inds. cm?, 24]
7kl 1.09 + 0.05 inds. cm?, 3A17FOlA] 0.78 +
0.10 inds. cm?, 4A]7FellAd 0.50 + 0.09 inds. cm™>%=
FAAZE 2417 oA 24 L7 7bg =9kom,
HAAAIZE 4rZEeA - 7R WAl UERSTH([Fig.
2]). AFAA el 2gst gHe] R AU EE A
A ZF 30804 1.34 £ 0.07 inds. cm?, 1A]7Fe]
A 1.05 £ 0.04 inds. cm?, 2A]7FollA 0.95 + 0.05
inds. cm?, 3A1ZFo A 0.71 + 0.04 inds. cm?, 4A]7F
oA 0.62 + 0.09 inds. cm?Z FH X A7} 30404
7V ko, HAANZE 4 REA 7T B
Uebstth ZAEE EFo] A 9 Izt
AFES 30 AXS ATl 0.71m day’
2 7P mskom, aAzt HA sk AdTelA 034
m day’ 2= 7Fg Wekal, Ak oA = 2A1F F
A5 Aol 0.73mm day'® 7P =g}
(<Table 2>).

(p<0.05)

Seeding method

Growth

Substrate  Time of immersion  Initial length (nm)  Final length (nm) — Duration (day)  Growth rate(nm day™)
30 min 3.86+1.39 57.17+15.78 75 0.71
60 min 4.09+1.36 4831 £ 14.66 75 0.59

lell;zfste 120 min 2.33+0.57 43.19+ 12,55 75 0.54
180 min 3.16+0.96 4539+ 11.08 75 0.56
240 min 3.31+0.99 23.68 +4.38° 60 0.34
30 min 398+1.35 50.08 +14.51° 75 0.61
60 min 3.15+1.04 46.70 + 12.06* 75 0.58

I\i“t‘(t)‘::l 120 min 450+ 1.05 58.89 4 20.29° 75 0.73
180 min 3.04+0.99 39.71 £12.3%® 75 0.49
240 min 544 +2.86 2437 £ 6.66° 60 0.63
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[Fig. 2] Density of young Ecklonia cava on
substrates in each zoospore immersion °r . . . . . .
. 24-Feb. 10-Mar. 25-Mar. 9-Apr. 24-Apr. 09-May-12
time. o
a
A: Concrete blocks; B: Natural stone. v
[Fig. 3] Growth of young Ecklonia cava on
3. S=X| X740 M2 99 MK} gl Qi substrates in each initial water
temperature.
T2 FRAFEE Y8 R 27 S A: Concrete blocks; B: Natural stone.
16C 9 20C 2 7hested §9 g 2 #3
UEE vlwatedth 16T olA= 2012d 29 24 Iv. 1 &
A 2AYE Y3} A4 FHo FUAow
golgolom. 20T = 7]-_9_6]- AE L= 15 A shel sfjkedste A s
o o]% 7] Sot wHo] Fhsstan). e AAAA o7 BT glom, FueA
e gol T 75007 ok Aoz = SEASC]l FA3] FAEA gl ek A
o Ale S 7FA = =9 2Jolo B A)E] o)
SEE B2 16T oA 4309 £ 1255 mi, 20C o= HEAVIE L fleR T°°}1 Sk
=
=

oA 31.04 £ 9428 mm%E 16C 7} 7p £9koH,
AFA A= 16T oA 58.89 + 2029 mm, 20C
oA 3022 + 10.05 mmz 16T 7} o] =9kt
([Fig. 3]). &8l 79 FFdee FAYE EF
16C oA 1.09 + 0.05 inds. cm?, 20T oA 0.91

£ 0.08 Inds. cm®2 16C 7} E9kow, 22 oA

& wee s glom, olaw A 24
§Je] s} uheke2gARIeIT (Cho &  Hong,
2017).
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[Fig. 4] Density of young Ecklonia cava on

substrates in  each initial water

temperature.
A: Concrete blocks; B: Natural stone

vtk Aol o] &= dxf{e thdd Zdx
FEA A8 B dEHelgor A3 JAIE
TE ARG Ay AdL dxFE AAF sk
ol gatal St oMo R AT K
2FOU7} EHOE FEET gor, By
ol AWH A% GAE ol Astr 4 7}
% 714l ol ¥ 3EE KA 146 &
Wate] mike g 2ASHE WA o] Folxit
(Kim et al., 2006; Cho et al., 2007; Park, 2008).

Aol FeFA e W4 GAN PEAT

& 7he 7 303 F0E WEe] Srbeha ol
#FALe] Beo] ko ARE Ak ol &
3} =

Jolg} ¥ slal 9oLk (NFRDI, 2009), ¢1¢to]
o

=4 95E ol71A ekaL

et al., 2012).
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