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Seasonal Growth and Induction of Maturation and Regeneration

in Culture Studies of the Green Alga, Caulerpa okamurae
Jung Woo HAN

Department of Fisheries Biology
Graduate School
Pukyong National University

ABSTRACT

Seasonal growth of natural population, regeneration pattern
and maturation of Caulerpa okamurae were investigated as a
preliminary study for cultivation of this species. Monthly
sampling had been carried out by SCUBA diving at Baekunpo,
Busan, south eastern coast of Korea, from November, 2000 to
October, 2001. Erect branches in their natural habitat varied
with water temperature. Length of the erect branch showed the
maximum of 140X14cm in June 2001 when the water
temperature was 19.7C and a minimum value of 2.8+0.2cm in
April when the water temperature was 14.7°C. The fresh weight
was at a maximum of 39+05g in June 2001 and at a
minimum of 02%0.04g in September 2000. During this
investigation, gametangia were observed in August, 2000 and

June, 2001 from the natural population.



In a combination of 5 temperatures (18, 22, 25, 28, 31C) and
5 irradiances (10, 20, 40, 60, 100/1molm'25'1), regeneration of
excised erect branch was highly affected by temperature and
irradiance condition. Highest regeneration were obtained at 25T
and ZOﬂmolm'zs_l, the highest length growth and fresh weight
were 45%10cm and 12%0.7g after 15 days culture.
Regeneration of excised ramuli was depend on the irradiances.
The regeneration rate was highest 50 z molm?s” and at 20C.

In a combination of 4 temperatures (15, 20, 25, 30C) and 3
irradiances (20, 50, 80,umolm'2s'l), maturation of excised erect
branch was highly affected by temperature and irradiance
condition. Maturation induced at all irradiance conditions of 2
5C and 20 zmolm?s” of 30°C, the highest maturation rate was
47% at 30°C and 20 z molm?s™.

Therefore, these results indicated that asexual reproduction
would be possible in Caulerpa okamurae culture, because it is
difficult of spore induction mass liberation and formation of

zygotes in Caulerpa okamurae.
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= (Family Caulerpaceae), %% =<4(Genus Caulerpa)oll &3l 3
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A= FEAe 0o, dejitez di 9 olddd Bol X3
(74, 1968; 3iE, 1980; Garcia et al., 1996). LWEFFE= AAHSZ 100
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Fig. 1. A map showing the study site.




Fig. 2. Aspect of the plant of Caulerpa okamurae. 1: Length of erect
branch, 2: Width of erect branch, 3: Ramuli, 4: Stolon, 5:
Rhizoid, 6: Primary frond, 7: Secondary frond.

Scale bar is 2cm.
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Fig. 3. Fluctuations of water temperature and field observation of
maturation of Caulerpa okamurae at Baekunpo from November
1999 to October 2001.
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Fig. 4. Growth of Caulerpa okamurae of the natural population at
Baekunpo. A: Length of erect branch, B: Width of erect branch,
C: Fresh weight of erect branch. Vertical bars indicate SE.
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Fig. 5. Seasonal variation of biomass per m’ of Caulerpa okamurae
at Baekunpo from January to July 2001. * represents destroied
population in the study site at September 2001.
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Fig. 6. Regeneration of excised erect thalli Caulerpa okwnurae
under a combination of 5 temperatures and 5 irradiances
conditions after 15 days culture. Scale bar is 1cm.
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Fig. 7. Effects of irradiance and temperature on regeneration of Caulerpa
okamurae . Excised erect branches were cultured at a combination
of 5 temperatures and 5 irradiances. A: Length growth of excised
erect branches, B: Fresh weight after 15 days culture.
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Fig. 8.

Regeneration of adventitious roots of excised ramuli in
caunlerpa okamurae. A: Culture dishes under 20, 50 and 70 g
molm?s? of irradiances from the left by order, B: Excised
ramuli regenerate adventitious roots from 7 days culture, C:
Primary adventitious roots developed as stolon, D: New
erect branch and ramuli formation from the stolon. Culture
conditions were 20T, 16:8h (L:D), from 28 days culture.

Scale bars are 5cm (A) and 5mm (B-D).
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. 9. Regeneration of adventitious root from an excised ramuli of
Caulerpa okamurae under different irradiances, 20 C and

16:84 (L:D) regime. Vertical bars indicate 95% confidence
limit of triplicates (n = 90).
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Fig. 10. Irradiance effects on growth of adventitious root from an excised
ramuli of Caulerpa okamurae under 20°C, 16:84 (L:D) regime.
Vertical bars indicate SE.

_20..



Fig. 11. Maturation process of Caulerpa okamurae during 22 days

culture under 25T, 50 umolm?s’ and 168k (L:D). A:
Vegetative plant, B: Condensed dark green pigments
formation on ramuli after 12 days culture, C: Gametangial
network in fertile assimilator after 13 days culture, D:
Liberation tube (arrow) formation from the surface of
ramuli for gamete release after 14 days culture, E: Erect
branch bleached after gamete release, F: Biflagellate
male and female gametes, G: Quadriflagellate zygote after
conjugation. Scale bars are 5mm (A-E) and 10m (F, G).
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Fig. 12. Effect of irradiance and temperature on growth of Caulerpa
okamurae. Excised erect branches were cultured during 22

days at a combination of 4 temperatures and 3 irradiances.
Vertical bars indicate SD.
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