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Growth and Morphology of Ecklonia kurome Cultivated
in Kamanyu, Kyoto Prefecture

Tomokazu Nishigaki, Kousuke Yatsuya and Yozo Wada

Edible kelp, Ecklonia kurome, was cultivated at depths of 1 to 5 m at the fishing port of Kamanyu, Kyoto
Prefecture, in 2003 and 2004-2005. For the first year cultivation, the central lamina length of E. kurome
should be larger than 30 cm, when the water temperature became higher than 20°C, in order to survive the

period of higher water temperature. The number of individuals and total frond weight of E. kurome were

highest at a depth of 3 m one year and five months after from the start of cultivation, so that the best

culturing depth was thought to be 3 m for the cultivation of E. kurome at Kamanyu. The frond length,

width and thickness of E. kureme cultivated at a depth of 3 m were superior or equal to those of wild

individuals of E. kurome which were estimated to be over three years old, except for thickness of the central

lamina.
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Fig. 1 Map showing site of Ecklonia kurome cultivation experiment at Kamanyu, Kyoto
Prefecture. E. kurome was cultivated at Kyoto Institute of Oceanic and Fishery Science
for one month (from November to December) in 2004.
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Fig. 2 Water temperature at a depth of 3 m (a) and mean central lamina length of Ecklonia
kurome attached to the cultivation rope in each depth zone (b). Mean central lamina
length was based on the longest ten individuals at each depth. Cultivation of E. kurome
was stared in late February 2003 and early January 2004. * E. kurome was cultivated at
Kyoto Institute of Oceanic and Fishery Science for one month because of breakage of the
cultivation facility of Kamanyu. Experiments at 3 m in 2003 and at 1 m in 2004 ended

due to lower survival rates.
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Fig. 3 Relative photon flux (%) at depths of 1, 3
and 5 m in Kamanyu Fishing Port. Relative
photon flux=photon flux at each depth/photon
flux just above sea surface.
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Table 1 Vertical changes in the number of individuals per 1 m cultivation rope, length of central lamina, weight of
the frond part in each plant, and total weight of the frond part of the plant attached to 1 m cultivation rope in

June 2005 (17 months from the start of cultivation)

Depth

Length of central lamina®

Weight of frond part in each plant*

Total weight of frond part/m

(m)  Noind./m Mean+S.D. (m) Mean=S.D. (g) &)
1 6 3548 903+ 65 1,198
P 8 40+8 935+ 89 1,860
3 15 506 914498 3,130
4 12 42410 190+ 46 2,220
5 13 45+9 154487 1,959

* Length of central lamina and weight of frond part were measured for every plant collected.

Table 2 Morphological measurments (mean+S.D.) of cultivated and wild Ecklonia kurome

Cultivated (n=15)

Wild (n=8) y

Whole plant length (cm)

weight (g)
Frond weight (g)
Central lamina length (cm)

maximum width (cm)

thickness (mm)
Maximum pinna  length (cm)
width (cm)
thickness (mm)
Stem length (cm)

diameter (mm)

61+7 71+9 =
214198 21057 NS
209+97 188+ 53 NS
50x6 42110 *
9.9+1.3 8.2+1.3 **
1.4+0.2 1.7£0.3 *
3249 31+6 NS
6.3t1.4 6.7£1.7 NS
1.4£0.3 1.5£0.2 NS
114 258 =
7.3£0.9 10.3+1.2 -

Difference of means were tested using Student’s i-test (**: p<<0.01, *: p<0.05, NS: not

significant at $=0.05).
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