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Artificial Seed Production Using the Reproduction
Methods in Codium fragile (Chlorophyta)

Eun Kyoung HWANG, Jac Min BAEK and Chan Sun PARK'*
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'Department of Marine Resources, Mokpo National University, Jeonnam 534-729, Korea

Codium fragile (Suringar) Hariot, an edible green alga is farmed in Korea by natural blooming zygotes
attachment. Experiments were conducted to reveal the conditions for artificial seed production of C. fragile
by sexual and asexual reproduction. Growth was compared between zygotes attachment (sexual reproduction)
and isolated utricles with medullary filaments (asexual reproduction). Zygotes and isolated utricles w1th
medullary filaments were cultured under different light conditions (10, 20, 40, 60 and 100 #mol-m~-s™)
and temperatures (5, 10, 15, 20 and 25 C) under 16:8LD. Maximum growth of zygote was 261.3%£21.0
pm under 15C and 20 /.zmol ‘m?-s” after 13 days culture. Maximum regeneratlon of isolated medullary
filament was 8.1£1.7 mm per one isolated utricle under 20°C and 100 zmol-m?-s" after 15 days culture.
After intermediate culture during two months in the field, morphogenesis occurred in both sexual and asexual
reproduction, and growth of young thalli was not significantly different (p>0.05) between the both reproduction
methods. Even though seed production of C. fragile is possible in both sexual and asexual reproduction,
the mass artificial seed production of asexual reproduction is much more effective than that of sexual
reproduction that is too much affected by maturity.
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Fig. 1. Sexual reproduction of Codium fragile. A: Mature thalli. B: Utricle with female gametangium (arrow head). C:
Utricle with male gametangium (arrow head). D: Gametes released from gametangium. E: Female gametes (f), male gametes
(m) and zygote (z). F: Germlings after 2 days culture. G: Germling after 7 days culture. H: Elongated medullary filament
after 12 days culture. I: Growth of erect thallus with medullary filaments after 30 days culture under 15C, 60 zmol-m?-s”
and 16:8LD. Scale bars are 10 cm (A), 100 #m (B, C), 50 #um (D, E), 500 gm (F-H) and I cm (D).

Table 1. Growth of zygotes of Codium fragile under different
temperature conditions, 20 zmol-m>-s” and 16:8LD (Mean
+SD of triplicate groups, #m)

Temperature (TC)

Culture day
10 15 20 25
0 20 20 20 20
1 28.8+0.3  29.3+1.2  322+16  28.3+0.6
3 27.7¢1.2 355426  36.3+t0.8  27.7+0.6
7 87.7+15.0 209.6+22.7 . -

'Bleached.
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Table 2. Growth of zygotes of Codium firagile under different irradiance conditions, 15°C and 16:8LD (Mean = SD of triplicate

groups, (m)
Irradiance (zmol-m?-s™)
Culture day
10 20 40 60 100

0 20 20 20 20 20

1 29.8£1.5 32.712.8 31.3t1.6 32.7£1.9 30.8+3.5

3 61.314.2 33.5£2.3 31.3£0.6 30.5+0.5 30.0+2.0

7 89.046.2 151.81£22.8 70.0£0.5 77.519.6 40.0£27.1

13 162.7+18.1 261.3+21.0 ! - -
'Bleached.

i

s

3

Fig. 2. Asexual reproduction of Codium fragile. A: A fragment of vegetative thallus. B: Internal structure of C. fragile
having utricles and medullary filaments. C: Isolated utricle and medullary filament. D: Regenerated utricles and medullary
filaments after 10 days culture. E: Growth of erect thallus with medullary filaments after 30 days culture under 15C, 60

(mol - m?es!

A2A Fgd FAL] FHHE 7RI Jlon Ay de] BF
AdE T=2E 3 oA, 01“ H—"i" | 3t =Hugte SA
AAE 99 o] AAso] 4FE &4E Tl o] AR
AFste 54E& AR /\1‘:}.

Hzrol Hepyg Ao T3l Arasaki et al. (1955)9} Borden

and 16:8LD. Scale bars are 1 cm (A), | mm (B), 200 #m (C), 500 #zm (D) and | cm (E).

and Stein (1969)2 Jzto] HAAE AR w3 A 7|3t
Hjkstol = A =e 2oyl A-AE FAsHA Kk, AVS
o] eAtEE Aokl Sk 221} Park and Sohn (1992)
o A7 2= F, &5, EHHQ] A= (aeration) T7 22
UG FAAxHNA RAZRE BEE o] FARREE0]
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Table 3. Regeneration of isolated medullary filament of Codium fragile according to different speed of Homogenizer (Mean +SD
of triplicate groups)

Rotary speed {min™")

Content

8,000 9,500 13,500 20,500 24,000
Length of utricle (zm) 792.0+55.4 631.7170.3 663.3+94.6 652.0+138.8 643.3+213.6
Length of isolated medullary filament («m)  874.0+204.4 840.0+456.1 551.7+297 1 530.0+292.4 466.7+305.5
Number of regenerated utricle (ea) 2.1+0.7 1.9+0.6 1.010.4 - -

'Regeneration was not occured

Fig. 3. Comparisons of growth during their intermediate culture in the field between sexual and asexual reproduction of
Codium fragile. A: Zygotes attached on cremona fibers. B: Medullary filaments originated from zygotes after one month
culture. C: Growth of erect thalli and medullary filaments originated from zygotes after two months culture. D: Isolated
utricles and medullary filament attached on fiber. E: Medullary filaments originated from isolated filaments after one month
culture. F: Growth of erect thalli and medullary filaments originated from isolated medullary filaments after two months

culture. Scale bars are 1 cm (A-F).
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Table 4. Growth and regeneration of isolated medullary filament of Codium fragile under different temperature conditions,
60 umol-m™-s” and 16:8LD after 10 days culture (Mean+SD of triplicate groups)

Temperature (C)

Content

10 15 20 25
Length of medullary filament (mm) 2.7x14 3.1£2.2 2.9+15 2.642.1
Number of regenerated utricle (ea) 0.7+1.9 3.71.1 4.7£0.6 3.0x1.4

Table 5. Growth and regeneration of isolated medullary filament of Codium fragile under different irradiance conditions,
20°C and 16:8LD after 10 days culture (Mean+SD of triplicate groups)

Irradiance {zmol-m?-s™)

Content

20 40 60 100
Length of medullary filament (mm) 24116 2.9+13 3.743.0 3.6¢1
Number of regenerated utricle (ea) 1.4+0.9 2.110.7 5.9+1.8 6.5t

Table 6. Comparison of efficiency between sexual and asexual reproduction of Codium fragile for their artificial seed production
(Mean +SD of triplicate groups)

Asexual reproduction (Isolated medullary filaments) Sexual reproduction (Zygotes)

Culture

d Number of Length of Number of Weight of Number of Length of Number of Weight of

ay erect thalli erect thalli branch seed filament erect thalli erect thalli branch seed filament
(ea/10 cm) (cm) (ea) (g/10 cm) (ea/10 cm) (cm) (ea) (g/10 cm)

0 - - - - - - - -

20 - - - 0.0340.01 - - - 0.01+0.02

35 - - - 0.29+0.12 - - - 0.15+0.07

50 8.3%1.5 0.82+0.01 0.3+0.18 1.0820.33 7715 0.65+0.03 0.26+0.11 0.95+0.09

68 13.3x3.2 1.3810.5 0.2+0.2 1.47+0.74 9.73.5 1.49+0.18 0.34+0.37 1.241£0.69

"Not measured.
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