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Culture Studies on the Green Alga, Caulerpa okanmurae

I. Growth and Regeneration

Chang Geun Choi, Eun Kyoung Hwang and Chul Hyun Sohn

Departinent of Aquaculture, Pukyong National University, Pusan 608-737, Korea

Monthly samplings were made at Yongho-dong, Pusan, on the south eastern coast of Korea from May
1998 to April 1999 to investigate population growth and regeneration pattern of C. okarmurae. The growth
of erect branches was dependent mainly on the habitat water temperature. Maximum length of an erect
branch was 13.4 ¢m in July and the minimum was 5.1 ¢m in March; during the corresponding months
maximum and minimum weights of the alga were 2.2 and 0.7 g, respectively. During this investigation,
gametangia did not occur.

Regeneration of excised ramuli was dependent on irradiance. Regeneration rate was the highest under
50 pmolm™s™” at 20C. Under the conditions of different combinations of temperature (18, 22, 25, 28 and
31T) and irradiance (10, 20, 40, 60 and 100 umolm'zs'l) regimes, regeneration of excised erect branch was
highly affected by temperature and irradiance. The highest regeneration occured at 25 and 20 pmolm™s™,
whereas the highest growth in length (4.5:+1.0 cm) and fresh weight (1.2+0.7 g) was attained after 15
days of culture.
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k] = Pillmann et al., 1997; Sanchiz, 1999; Delgado et al., 1996).

dEo] A, o8] T S F v Azte] £

S3E5 (Caulerpa)= A 25 (Codiales)ol] &8} == C. lentillifera7} “w}c}e] £E” B “Green caviar” 231 3}
2o B zxo AR 5401 o, alloZ Ay gl o dlz A== v} Frlsta QA (FEH %, 1987),
old ol o] EF3ke} (4iE, 1980; Garcia et al., 1996). 1980 d o] o] 2 ulE oS Bxk)H Fahgt Zlo) AL
FSHEFE AAA LR 200 F o] LA o, £ ol % A7t AFE Qo (4K, 1984), 198611 HEl &
el A= 15 (Caulerpa okamurae Weber van Bosse)Rto] 271Vt Aol A AR okrjeo] AlAtEIgth dA)
&# A ek (7, 1968). o] &F & 44 ol E Folut A% FollAe] w4, 9

ARl ST QR Aol P sha goml  EY Soll Yol sholche Felal k4ol glek. meh Al
(Ohno and Critchley, 1993), 5% 4 FUZ7 el A $2) Vol A S 2] b4 % vk ofulal, olol] ek

% ofe] ATAFE SellA Tkt AT} ol ROIAT 9 BF, e, Aeie} AR N 2H ATE ATt

t} (Calvert, 1976; Carruthers et al., 1993; Gayol et al,, A 2l vieplld FAHEE lzFe F2 4, vy,

1995; Lehman and Manhart, 1997; Olsen et al., 1998; tiAjul, B0 g dtA s o] glom, MAske] gl ES 7w}

- 253 -



no] 5 Fol AR glol, S2l theol RE e 25
T o)XY AA FH HdFoE AL AL 5 Foll £
strh. el ag oAl ghstE Hslyl A e vl &
Nzl 4 712 ALY Bt olek $REE 27o]
R off&o]w (Enomoto and Ohba, 1987; Ohba
and Enomoto, 1987), & gl ¢} M7Zo} o} 2wt 31, A48k ofA
R ARE Yels) AEoE olg 4 glo] JAele
2] A FhsAo] ERsich webd WA mo & Sz
£l 2TTo] aka] 7S BFelm e, A Qo)A
1 407k 27183 91, A2} AelelA ks 9
< C. lentillifera®] o] Aol o]t 7|Ho] LolstAl H-&
2 5 gk R SREE dalew 713} vlofe] obalo]
010127 o= 42710l AN 5 Yol sl A
9,] k]o 3,,]6]— A}\O 740; _l;_oh;].
webAl o] QoA S Ee] A7 g Hetol
Aol A S AR 548 getsta, dxe] A 5
5 o83 HHQ FRAL o] s £EHQ
A ek 370 T ZHoz sl

(o3

SHE AEE ) £35% 99 =8 4 3-5m
oll4] 19981 5Y K] 1999d 497+ of €Y skin divinge]]
ofsto] F2h9] A st AFH A ice box g o] &
sto] APAR FA] kel 5, AR = 3] Ay
¥, 251 9] viFgoll Yol aerationg P - E s,
o] & U o] AT A B4 gl Aujulok Ao
A&kt

SRE MATY ARA e oY A AA F ZE
78 Al=lgk 30702] 2 HA] (erect branch)E& F#t9l= A
gt Auksted Zo|, %, 5 9l ZAFge] wsls =Aw}
Ak AFFE 80ColA 48417 A=A17 & ZA st

SBE VA (ramuli)o] A ABE-S A3} 5] St
of FA2 Ackst YertAE 2447 30704 5em #] 7 ]
™ 75 petri dishel] 1@ 12 20, 50 5 70 pmolm’s?e] s} =7
oA Zt7] 3ukE A5 Fol wioksldrh. At 4L
59 A o2 HAR 2 ABE 9 Aol WS ZAs 3
WA= PES wiA| & A&t on 29 b o8 Ak A
skt

2 & 7}4] (erect branch)E o] &3l A AAE-L 5/ &%
74 (18, 22, 25, 28, 31°)F} 57) 2 (10, 20, 40, 60, 100y

>

:
o YA vk s, 52 BA o= AYA 2 olst
F% W82 SHelsich WA & PESE Agsigion], 59
7ACE AY adelglch
R UL
L oks) =4

2= ANAFLe] AL 23~24 0 9] IFR0] FA|F =
7~9973 AgA Y A o Fo] 24 102405 en~
134415 en9} 0.6+0.1 en~1.140.1 ecn 2 7H4 =4 e}
oub, 5E ] 7 folls 74l 221404 g0 HIAE
Hel o] & 897} 9% 0]] 0.04+0.01 4! 0.05+0.01go & 713
2 7k& Bk (Fig 1). ol M2 TEA| 2 o] &1
“5H: 797 £P 7Y FEFe) 7 ot 74 ekl
HHol wlZA A HeElsle 8HURE s Kl
Meinesz et al. (1995)2] Ax}e}l UXeh= ZHAgks —"r’-‘}i‘:}-
ek 2|7} A sste] IAE WEsh G4 A
oll (F5H 5, 1987), o] Z2A ol 4] 84U 99 o] S 7 A g A
9] T %ol G ol {7l 4o A Y Eetel] o3 Bl
A, fAle] Ao 2 gt AN EY Wbl o3k AYA
= B9elz] ekghr). w3k Meinesz et al. (1995)= | A
Aol A9} 3} gl ek 53] 2 Wit A gl
22" A- A BEE ok Brslct o] Z2ARH 9

o]

Fo) o = ol @
Aol 7L F2 he g T4 3, L] B
) 30 20
A B
6 25 . - -
§ = 15
P §
g =
*é' 15 §n 10
< =
E m ] ” ﬂ ”
T 5
£_1 . ﬂ ﬂ
0 0
L Fl A S O N D J F M A Mo J A 8 O N D J F M A
1.6 3
[ —
-]
—_ 12 =
§ 5 2
£ fa}
5 08 2
3 5
1
o - g L [
Mo J A s O N D J F M A Mo J A 8 0O N D J F ¥ A
Month Month

Fig. 1. Changes in habitat water temperature, and growth
of Caulerpa okwnurae in the natural habitat. A :Water
temperature (). B : Length of erect branch (cm). C : Width
of erect branch (cm). D:Fresh weight (g). Data are
expressed as a mean value of 30 excised erect branches
containing no stolon. Vertical bars indicate SE.
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Fig. 2. Regeneration of adventitious roots of excised ramuli
in C. okamurae. A : Culture dishes under 20, 50 and 70p
molm?s™ for irradiances from the left, respectively. B :
Excised ramuli regenerate adventitious roots from 7- day
culture. C : Primary adventitious roots developed as stolon.
D : New erect branch and ramuli formation from the stolort.
Culture conditions were 20C, 16 : 8 h (L : D). Scale bars
are 5 cm (A) and 5 mm (B-D).
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Fig. 3. Regeneration of adventitious root from an excised
ramuli of C. okamurae under different irradiances, 20°C and
16 : 8 h (L : D) regime. Vertical bars indicate 95 % confidence
limit of triplicates (n = 90).
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Fig. 4. Irradiance effects on growth of adventitious root from
an excised ramuli of C. okwnurae under 207, 16 :8 h (L : D)
regime. Vertical bars indicate SE.
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Fig. 5. Regeneration of excised erect thalli of C. okmmurae

under combinations of 5 temperature and 5 irradiance con- -

ditions after 15 days culture. Scale bar is 1 cm.
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Fig. 6. Effects of irradiance and temperature on regenera-
tion of C. okamurae. Excised erect branches were cultured
at a combination of 5 temperature and 5 irrdiance. A :
Length growth of excised erect branches. B : Fresh weight
after 15 days culture. ’
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