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Tissue Culture of Grateloupia acuminata (Rhodophyta) from
the Eastern Coast of Koea

Hyung Geun Kim* and Joong Goo Park
Faculty of Marine Bioscience and Technology, Kangnung National University, Gangneung, Gangwondo 210-702, Korea

- The Effect of different temperatures and photon irradiance on the growth of crust and the regeneration of tissue
fragments of the commercially important red alga Grateloupia acuminat Okamura were examined in laboratory
cultures. The tetraspore developed into basal crusts and produced upright thalli. Crust grew very fast at 25°C and

80 pmol - m™=-s™

after one week in indoor culture. However, they stopped growing after three weeks. Maximum

growth was 275 um in diameter, They required four weeks to get upright thalli at 5°C, while only three weeks were
required at 10°C. When different light intensities were compared at 15°C, cells of the crusts were well differentiated
in 80 umol - m™ - s™ and consistently divided so that upright thalli were produced. In aeration culture, the upright
thalli grew up to 6.5 cm in length within 4 months. Thus, it is possible to produce mass cultures of Grateloupia in
the field. In addition, female and male gametophytes developed from the tetraspores and they were fertilized to pro-
duce tetrasporohyte thalli. By this procedure, the normal life cycle of the red alga G acuminata was completed.
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35 2 Azl F2 A543 Arh(Kang, 1966: Lee, 1987).
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Arolelzt glom o] HBolE ol Aito] ol Hslof 7]
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T2 9 A3 FEE St FA3

ZAFS B8 A5 FAE smm FF o2 Fd &
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Yol &% 15°CY vi¥7]o) %% 80 pmol-m?-s7'¢] FAC
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X|Fot2|AtEe] A HEH
R0l ARG acuminata) 212 A= FEH 2 E A7 1~3 mm
9] Zpe whbaellM 5 AR ZelA U, slte] Bl &
7100 1~23] B715ke] Ak 4 719 FAE U oAl 94
o2 BIetkFig. 1, A). 52 T2 A9 s 23]
AFo g Br)Et g Y] FHo] E F HA AR 2]
sh ¥ AwRelA o] 1 cm W2l Bhx e 2o ¥
22 v Uidnh G FaHe 55 Az wid e #a
3 SRRk AP TR A 9FH a5l FEEH,
HSHEGL 7~9708] A EE o]FARH YH2 ZFF A%
= AX(Fig. 1, B). o2 Aroly] S gl FFAMELo|
I FAL ZAT HEHE FR] dus B
Z 189 vlEso] Us AREEANGS AT F AU, o9
we} o] AEA 7} X Fol|AlEe] AAEALA AREEALA A
& & T UnkFig. 1, O). FF Mgl 39578 Ho] vt
ES 7~847HA] TSR], 2 o] Fell= A EAH Y A

=5 Hmo| ujjek

A3polaalE 24 o) vidA] 2} WA YA A
o] YA HE= L Fig. 1(D~No HERRATH AREEAA Z A
Hste 4~6mm Z719] A 0= Zepd F o] &g A v
STt vl 13 3 100 um FEY] QYA A= oH,
357 Zolle AV I mm X HUTH vl UHY Folls A=
2o AAA7E 1~2 mm AT AFE o] @] A= YA
8ItHFig. 1, D). 2 uiFlA Lozl AAAE F71 vigst
20 Foll= o] AAolA W& AREEA} G WEEA
thFig. 1, E& F). AREEARE GA9] BHeAM WEdE H 1Y
Tof| wolte B3 M EAY o]Fo] AFHI WolRg A
HrkFig. 1, G). goldolA A&l Bda 3o wda
(circular crustyS TFE=H B 375 wust 2P| 2 o e
7] vpgtol] o] F-& A9 vh2e o]2rh(Fig. 1, H). vi%¥ 45
o Foll= wd2e] S A - DA (upright thalli)?F Ve
ohFig. 1. D). ABIAE wF 0L F o] 6.5 cm7IA
A3 th(Fig. 1, J).
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Fig. 1. Developmnet of Grateloupia acuminata in indoor culture. A: tetrasporangial plant scale, 2 cm B: cross-section of blade. scale, 50 um C:
tetraspore. scale, 50 um D: regenerated thallus from tissue. scale, 5 mm E. spore released on surface of tissue. scale, 80 pm F. tetraspore. scale,
40 pm G germination of tetraspore. scale, 40 um, H. circular crusts, scale, 40 um, 1. upright thalli. scale, 5 mm J. new blade scale, 1 cm.
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Fig. 2. Growth of crust of Grateloupia acuminata in different water
temperatures (°C) and photon irradiance (umol-m™-s™).
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Fig. 3. Fomation rates of crusts of Grateloupia acuminata in dif-
ferent water temperatures (°C) and photon irradiance (pmol-m~=-s™).
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Fig. 4. Three different phase of individual and cultured plants (A~C)
of Grateloupia acuminata. (A: tetrasporophyte, B: male gametophyte, C:
female gametophyte. Scale, 1 cm).
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Aol ANE(G acuminata)?] 29X ¥ (crustyS
AR 2 G AA (upright thalli)S THE 5 el A2 A
ol HATE. AFetEl e RS % THE ANV
W] A E oY straing RESHY 22 wff o] &stE A

o] 7Fs®hE Hof Ut A rola]iE ople) AL 4ol
ojg} FARE wERH), EVRAES =t FFHE I N2
(basal crustyollA] BA7T QAT o]H WL ThE Folx A
€417 4 TH(Chiang, 1993: Migita, 1988).
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A Z3ar ot

Vel slxgATe s vHstE v|g, At FR+=
FAE HEo] HEAA ofn|Eol| Polre FHE IdRRe
72 old FeRE FAHT Aot FRAEQ L 2P
APIAE frrsle] XXt 71de] BA s ol vk
< FeiQ HEe FHE 29T R AL A B
A= & 2polE BRIt FEHol] Bula-Meyer(1990)2

=S 948 FAd ZAHAA Aoty UL K

ZAZ T A g A 2 IE BP0y RANER
Qs Aol dslsldnh. Sylvester and Waaland(1983)2 &
7HAH A2 de] AT d7olA FEE (holdfast)E BF
€ FH Fa3 Mg YdE dES dF7]Fel HHe A4
HEe o] &3t st ol e Fo vk FAY
S ST e sfxe] Fge] 8 5 Sith

ol ]

(o]

f
)

2 Ho flo | rle
L

ol

(=] (o] 4
<o =

-8 sl2R Aol ARE(Grateloupia acuminata Okamura)
AREEARA O] Aol 22 AR A ZPgA o] 4%
of e &xot 2w YIS T4 ZAHEHANA A&
ANBGAA ARRZAE LA oA 7RSS AEIAR
st 22 W2 e g 155 2% 25°C
Z% 80 pmol-m™-s7'9] Z7olA 275 pymZ 7P F9ke}. 11
U a2xe 2dcME 35RO o) SR skt W
el HEFAR wdsketl L% 10 CollXE 353 2™ 7
A 5°ClME 477 e A2zl o] Hads] verstet
15°Ce] BY 2z z=e 9 80 umol-m?-s'9

2
X

Wbyl st 28 ol FoTh B el
A 4L Foll 6.5m 2719 AAZ A3} E A}
AelA gF, Sl $AZE BAHGOR el7lol AR
u sl HE2 NI ol Arelake] ABAL 3

Moo o
fiAts

o S

o T N BN
p

o,
ol
R
32
&

zAtel 2

o] =2 20049 e Ega ArIs|dud A x|
o3l S

Bula-Meyer, G., 1990. Experimental culture in the sea of the red
macroalgae Grateloupia filicina. In Oliveira EC de, Kautsky N
(eds), Workshop Proccedings, Cultivation of Seaweeds in
Latin America, April 2-8, 1989. Univ. Sao Paulo/International
Foundation for Science, 101-104.

Caliceti, M., E. Argese, A. Sfriso and B. Pavoni, 2002. Heavy
metal contamination in the seaweeds of the venice lagoon.
Chemosphere, 47, 443-454,

Chiang, Y. M., 1993. The developmental sequence of the marine
red alga Grateloupia filicina in culture. Korean J. Phycol.,
8(2), 231-237.

De Clerck O., A. Gavio, S. Fredericq, I. Barbara and E. Coppe-
jans, 2005. Systematics of Grateloupia filicina(Halymeniaceae,
Rhodophyta), based on the sequence analyses and morpholog-
ical evidence, including the reinstatement of G minima and the
description of G capensis sp. nov. J. Phycol., 41, 391-410.

Harlin, M. M. and M. Villalard-Bohnsack, 2001. Seasonal dynam-
ics and recruitment strategies of the invasive seaweed Grate-
loupia doryphora(Halymeniaceae, Rhodophyta) in Narragansett
Bay and Rhode Island Sound, Rhode Island, USA. 40(5), 468-
474,

Kang, J. W, 1966. On the geographical distribution of marine
algae in Korea. Bull. Pusan Fish. Coll., 7, 1-136.

Lee, H. B., 1987. A systematic study of Halymeniaceae(Rhodo-
phyta, Cryptonemiales) in Korea. Ph. D. thesis, Seoul Nat.
Univ., Seoul, Korea. pp. 390.

Iima, M., T. Kinoshita, S. Kawaguchi and S. Migita, 1995. Cul-
tivation of Grateloupia acuminata(Halymeniaceae, Rhodo-
phyta) by regeneration from cut fragments of basal crusts and
upright thalli. J. Appl. Phycol., 7, 583-588.

Marston, M. and M. Villalard-Bohnsack, 2002. Genetic variability
and potential sources of Grateloupia doryphora(Halymeni-
aceae, Rhodophyta), an invasive species in Rhode Island
waters (USA). J. Phycol., 38, 649-658.

Migita S., 1988. Cultivation of Grateloupia filicina(Rhodophyta,
Cryptonemiales) by regeneration of crusts. Nippon Suisan
Gakkaishi, 54, 1923-1927 (in Japanese).

Simon, C., E. ArGall and E. Deslandes, 2001. Expansion of the
red alga Grateloupia doryphora along the coasts of Britt-



2 Aok

any(France). Hydrobiologia, 443, 23-29.
Sohn, C. H., 1998. The seaweed resources of Korea. In Seaweed
resources of the world. Japan Inter. Cooper. Agency. pp. 431.
Sylvester, A. W. and J. R. Waaland, 1983. Cloning the red alga

Gigartina exasperata for culture on artificial substrates. Aquacul-
tures, 31. 305-318.

SESESE D 221

Wong, S. L. and J. Chang, 2000. Salinity and light effects on
growth, photosynthesis, and respiration of Grateloupia filicina
(Rhodophyta). Aquaculture, 182, 387-395.

DIHSE 2006 79 31
FHE 7 ;20069 8¥ 239



