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Codium fragile is commercially farmed in Korea by natural blooming zygote attachment. Experiments found
optimum conditions for artificial seed production and nursery culture of C. fragile by asexual reproduction.
Isolated utricles and medullary filaments were regenerated to erect thalli using both indoor and outdoor
culture experiments. Under the indoor culture conditions, irradiance was an important factor to control
the development of erect thalli. Formation of erect thallus from the isolated medullary filaments in the
indoor culture was induced after 30 days under 20 C and 60 pmol/m’/sec. The detachment of isolated utricles
and medullary filaments from the substrates of seed strings was reduced by exposure to the air during
2 hrs before the indoor culture of seed strings. The maximum growth and development of erect thalli in
the nursery culture was induced at a water depth of 0.5 m. Depending on the substrates of the seed strings
the growth of erect thalli was not significantly different (p>0.05).
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Fig. 1. Procedure of artificial seeding and nursery culture of Codium fragile. a: Vegetative thalli. b: Isolation of medullary
filaments by a hand blender. c: Isolated utricles and medullary filaments. d: Seeding of the utricles and medullary filaments
on seed frame coiled 100 m of seed fiber. e: Tank culture during 1 month to attach on the seed fibers. f: Nursery culture
of seed frames bearing medullary filaments on the strings in the sea at the 1 m of water depth. g: Regenerated medullary
filaments and young erect thalli after 40 days culture in situ. h: Young erect thalli after 40 days culture. i: Branched thalli
after 2 months culture. Scale bars are 10 cm (a), 500 um (c), 1 cm (g) and 5cm (h,i).
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Fig. 2. Fluctuations of water temperature and irradiance during
nursery culture of Codium fragile. Irradiance was measured

at every week between 10 October and 20 November 2004

in the nursery culture ground of Wando.
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Table 1. Development of primordia and erect thalli from medullary filaments of Codium fragile during indoor culture condition

i Day
Experiment

0 10 20 30 40 50 60
10 + + + + + + ++
1 15 + ++ ++ ++ P E E
Temperature' (°C) 20 . + T+ P E E E
25 + + + ++ P E E
20 + + + + + + +
. 2 2 40 + + + + ++ ++ ++
Irradiance” («mol/im®/sec) 60 + + -+ P E E E
100 + + ++ P E E E

: Medullary filaments. *": Densely formed medullary filaments.

: Culture conditions were 60 gmol/m*/sec and 16:8h (L:D).
: Culture conditions were 20C and 16:8h (L:D).

: Primordia formation from the dense medullary filaments. E: Erect thallus formation.
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Table 2. Growth and development of Codium fragile during nursery culture in situ after 60 days culture®

Growth & Development

Experiment Weight of 10 cm seed Length of medullary Number of medullary Length of erect thalli
string (g)** filament (mm) filaments (ea/cm) (mm)
0 0.112£0.062° 0.90+0.25° 25.3£19.5° -
0.5 0.124+0.041° 1.27+0.38° 59.0+23.5° 0.01+0.01%
Exposure' (h) 1 0.163+0.014° 1.3120.27° 101.9+242.7° 3.50+0.52°
2 0.432+0.031° 1.65+0.37° 152.3+32.8° 7.07+1.74°
3 0.160+0.034" 1.27+0.36° 42.134.7° 1.37+0.08"
0.5 0.490+0.003° 1.67+0.21° 137.3+26.5° 3.26+1.91°
Depth? (m) 1 0.39810.019: 1.4610.37'; 95,5116.65 3.07+1.06°
2 0.036+0.005 1.3310.24 57.0+ 9.7 1.02+0.26°
3 0.014£0.0072 0.94+0.34° 39.7+15.7° -
A 0.077 £0.009° 1.50£0.23° 76.1+23.6° 1.27+0.28°
Substrate® B 0.146+0.025° 1.42+0.08° 89.5+25.8" 2.25+0.30°
c 0.382+0.200° 1.50+0.08° 92.4+20.5° 541+379°

': Exposure time means the duration that seed frames were reimmersed to culture tanks after seeded with isolated utricles
and medullary filaments solution. For the experiment, water depth was 1 m and substrate type was B.

Exposure time was 1 hour and substrate type was B.
%: Exposure time was 1 hour and water depth was 1 m.

A: Polyvinyl fiber type No. 18 (diameter 1.43+0.12 mm).
B: Polyvinyl fiber type No. 36 (diameter 2.12+0.17 mm).

C: Natural fiber made from bark of palm tree (diameter 4.50+0.38 mm).

- medullary filaments were grown but not developed to erect thalli.

*: Values (mean+s.d. of triplicate groups) in same column having the different superscripts are significantly different (p<0.05).
**: Weight of 10 cm seed strings=total weight of 10 cm seed strings-original wet weight of 10 cm of seed strings before

seeding.

Exposure time (h)

Depth (m)
Substrate

Fig. 3. Growth and development of Codium fragile after 60 days nursery culture in situ. a: Effects of exposure. b: Effects
of water depth. c¢: Effects of substrate. The detail experiment conditions are described in Table 2. Scale bars are 1 cm.
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Fig. 4. Morphogenesis of medullary filaments in Codium
Jragile according to the irradiance conditions.
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