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The mass cultivation of Ecklonia cava Kjellman was studied as a potential biomass source for the extract
industry in Korea. Experiments were conducted to investigate the optimal conditions for artificial seed
production and mass cultivation of this species. Maximum growth and young thalli development in the
nursery culture area occurred at 2 m depth, whereas maximum growth of thalli in the main culture area
occurred at 1 m depth. Production of E. cava was between 2.6 and 3.6 kg wet wt. m’ " after depth control
and removal of fouling organism, etc. The relationship between optimal water depth for culture and underwater

irradiance during the E. cava cultivation was calculated as: y = -0.718x + 8.042 @

=0.976). The growth

rates achieved in this trial indicate that E. cava cultures could produce and supply sufficient biomass.
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Fig. 1. Procedure for artificial seeding and cultivation of Ecklonia cava. A, Immersion of mature thalli for inducing zoospore
release (white circle represent sori). B, Collecting zoospores on seed strings and moving it into culture thank. C, Seed
fibers moved to the nursery culture area after 2 months culture in culture tank. D, Young blades on seed strings after
3 months culture in situ (white circle represent magnified young blades on seed string). E, Young thalli after 1 month
of grow-out. F, Fully grown thalli after 8 months of grow-out.
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Fig. 2. Fluctuations in water temperature and underwater
irradiance during the nursery and main culture periods of
Ecklonia cava. Irradiance was measured every month from
January 2006 to March 2007 in the culture ground at Wando,
Korea. Water temperature was recorded at 1 m depth.

Table 1. Relation between growth rate and depth in Ecklonia
cava during the different cultivation periods

Growth

— - - Regression of
Stage Depth Initial length Final length Duration Growth rate depth vs In light

(m) (mm) (mm) (Day)  (mm/day)*
| 1.0 0 13.2¢3.6 103  0.128+0.004* Y=-0.91x+7.90

15 0 179837 103 017480015  (P=0.99)
20 0 193821 103 0.1870.024°
25 0 77827 103 0.075£0.032°
3.0 0 32:04 103 0.031£0.012°

05 20.5£0.1 3185465 210 1.419+0.220° Y=-0.59x+7.97
10  20.5:02 551.7¢451 210 2.53040.214° (*=0.98)
15 20.5:0.1 420.6+41.0 210 1.905+0.195'

20 20.5£0.1 339.4#511 210 1.519:0.241°

25 205:0.1 3034£753 210 1.347:0.358°

3.0 20.5£0.2 207.5+49.7 210 0.890+0.236°

* Values (mean + s.d. of triplicate groups) in same column
having different superscripts are significantly different
(P<0.01) as a result of a posteriori.
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Fig. 3. Growth of Ecklonia cava stages at different water
depth conditions. A, Stage I (nursery cultivation) conducted
from January to March 2006. B, Stage II (main cultivation)
conducted from March to October 2006.
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Fig. 4. Growth and development of Ecklonia cava during main cultivation (Stage II), length (A), stipe length (B), biomass
(C) and number of thalli (D) under the optimal culture depth at 1 m depth.
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