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Seasonal growth and maturation process of Caulerpa okamurae were investigated in natural populations and in cul-
ture. Monthly sampling was carried out by SCUBA diving at Baekunpo, Busan, southeastern coast of Korea from
November 1999 to October 2001. Growth of erect branches depended mainly on the water temperature in the natur-
al habitat. Maximum length of erect branches was 14.0 £ 1.4 ¢cm in June 2001 when the water temperature was
19.7°C and minimum was 2.8+0.2 cm in April when the water temperature was 14.7°C. Fresh weight of erect
branches was 3.9 + 0.5 g in June 2001 and 0.2 + 0.04 g in September 2000. Biomass of the population was maximum

of 922.5 g dw-m~2 in July and minimum of 125.6 g dw-m™

in April. Gametangial network was observed on the

ramuli when the water temperature was over 19°C in August 2000 and June 2001. In the culture regime of 4 temper-
atures (15, 20, 25 and 30°C) and 3 irradiances (20, 50 and 80 pmol-m=.s™) combination, the maturation of excised
erect branches was mainly affected by temperature. Maturation was induced under all irradiance conditions at 20
and 25°C; under 80 umol-m=2-s7 at 15°C; and under 20 umol-m=.s™ at 30°C. The highest rate of maturation was
64% under 20 umol-m=2-s7! at 25°C. These results suggested that developmental initiations of C. okamurae occurred
at higher than 13°C and maturation took about 270 degree-days.
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Fig. 1. Monthly variations of water temperature and matura-
tion of Caulerpa okamurae in the natural habitat at Busan
bay in Busan, Korea from November 1999 to October 2001.
(Note the developmental thresholds and maturation tem-
perature)

s
ot
&%

oL
TS

o] Hl&=A YERlAT.

o A4 FEE 9T a2 (degree-days)
SuFo] A ABE AR o] LY Fo S
£ 13CE At aL(Fig. 1) , AR ¥
o} FAkA Q9] &k FA] #SX] (199995 2001
M Bt SP=0] FAG7Q 44 FE TE74A] <]
ek ¢k, Table 1)& <A o] 1Y HdT2
NA BEIHLEE W LS FAHAA ofge] 2ol ofste]
T3kt (Allen 1976)

A 4
flo

7

X
rlo
o

N\
ox
w ]

—LF D& fo o
al

FORY

il

o

o
2

K=D x (T-T)

ZAPIZE B AR ®F $29] W= Fig. 139
9°C, 2¢o| H# 123°CE

12.1°CHth. 2001 o] 422 20001 o) B]sle] 5L HE 109
7HA] 1.8-8.4°C H = A Uehskom 2k A el A S5
o] A4 2000 8€(19.4°C) T, 2001 6¢ (19.7°C) 9]
HAL AT AAGE ] Rl w2 3dzte] AF 2
A A S E] AAUAIEE 13°CH o, A& o
HE g2 T = oF 270 degree-days%itH(Table 1),
S AT € AR o] 2ol A2 Fig. 2A¢}



Hwang et al.: Growth and Maturation of Caulerpa okamurae 219

Table 1. Calculation of degree-days for maturation of Caulerpa okamruae during 3-year period from April 1999 to July 2001

Periods (Water temperature) Degree days Remark
1st April (12.7°C)~7th July 1999 (19.8°C) 294.8 Developmental thresholds: 13°C
1st April (12.0°C)~27th July 2000 (19.2°C) 268.2
1st April (12.7°C)~28th June 2001 (19.8°C) 239.2
Mean 267.4+27.8
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Fig. 2. Growth of Caulerpa okamurae in the natural population at
Busan Bay in Busan, Korea from November 1999 to
October 2001. A: Length of erect branch. B: Width of erect
branch. C: Fresh weight of erect branch. Vertical bars indi-
cate standard error.
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Fig. 4. Maturation process of Caulerpa okamurae observed in the culture of 62 days at 25°C, under 50 ymol-m2-s~! and 16:8 (L:D). A,
Vegetative thalli; B, Condensed dark green pigments formation on ramuli after 12 days culture; C, Gemetangial network in fer-
tile assimilator after 12 days culture; D, Liberation tube (arrow head) formation from the surface of ramuli for gamete release
after 14 days of culture; E, Bleached erect branch after gamete release; F, Biflagellate male and female gamete; G,
Quadriflagellate zygote after conjugation. Scale bars are 5 mm (A-E) and 10 um (F, G).
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Fig. 5. Maturation of Caulerpa okamurae at the combination cul-
ture regime of 4 temperatures (15, 20, 25, and 30°C) and 3
irradiance (20, 50, and 80 umol-m=2-s™) conditions after 62
days culture. Values are based on 30 erect branches in each
treatments. Vertical bars indicate standard error.
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Table 2. Maturation process of Caulerpa okamurae during 62 days of culture at the combination of 4 temperatures and 3 irradiances
conditions. |, Condensed dark green pigments formation on ramuli; 1l, Gametangial network formation; Ill, Liberation tube

formation from the surface of ramuli for gamete release

Temperature  Irradiance Days
o -2 1
© (umol-m™-s7) 0 e 10 12 14 16 18 20 22 24 - 58 60 62
15 20 - - - - - - - Bleach
50 - - - - - Bleach
80 - - - - - [1 I Bleach
20 20 - - - - 1 I  Bleach
50 - - - - 1 I Bleach
80 - - - 1 I Bleach
25 20 - [1 - I  Bleach
50 - - [ I 1 Bleach
80 - - - 1 I Bleach
30 20 - - 1 Bleach
50 - - - Bleach
80 - - - Bleach
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