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Effect of Suruga Bay deep-sea water on the growth and maturation of
gametophytes of Eisenia arborea Areschoug (Phaeophyceae)
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Abstract

The objective of this study was to evaluate the effect of Suruga Bay deep-sea water on the
growth and maturation of gametophytes of Eisenia arborea Areschoug. The gametophytes
were cultured under the laboratory conditions, e.g. in surface water (SW), Suruga Bay deep-
sea water (DSW), and Provasoli's enriched seawater (PES) without iron. Average growth
rate of somatic cells in male and female gametophytes were 139, 93 % in SW, 200, 175 % in
397 m DSW, 245, 247 % in 687 m DSW, and 266, 213 % in PES without iron, respectively.
After each culture medium was replaced by one containing iron, the gametophytes were con-
tinuously cultured for another 21 days. At the end of culture, the maturity rates of female
gametophytes in SW, 397 m DSW, 687 m DSW and PES were 30, 50, 80 and 100 %, respec-
tively. These observations suggest that Suruga Bay deep-sea water is suitable for the
growth and maturation of the gametophytes.
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Table 1. Nitrate and phosphate concentrations in
surface water and Suruga Bay deep-sea water
from May 2002 to January 2003

Seawater NOs N POS-P
(mg/L) (mg/L)
Maximum 0.01 0.006
Surface water* Minimum 0.21 0.028
Average 0.07 0.013
Maximum 0.24 0.047
397 m DSW Minimum 0.51 0.074
Average 0.37 0.061
Maximum 0.27 0.063
697 m DSW Minimum 0.58 0.085
Average 0.47 0.078

Modified from Igarashi (2004).
* Surface water from 24 m depth.
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Table 2. Effects of culture media on the growth of male and female gametophytes

Number of cells

*1,2

Sex Culture Average propagation rate (%)
medium 19 day (A) *3 27 day (B) *3 (B/A)X 100
Male SW 9.9£3.1* 13.8+4.6° 139
397 m DSW 9.7£2.9° 19.4+42¢ 200
687 m DSW 10.2+2.1° 25.0+11.0¢ 245
PES-Fe 8.2t1.7° 21.81£6.3¢ 266
Female SW 57+23° 53+2.2° 93
397 m DSW 48E1.7*" 84+2.8° 175
687 m DSW 3.8*1.6° 9.41+4.4° 247
PES-Fe 39*+1.7° 8.3+3.2° 213

*! Data show means*S.D. (n=10).

*2 Different characters represent significant differences: among culture media (Fisher’s PLSD, p <0.05),

before and after culture period (¢-test, p <0.05).
*3 Days after liberation of zoospore.
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Fig. 1. Male and female gametophytes in different culture media
at 28 days after liberation of zoospore.
Male gametophytes in SW (A), 397 m DSW (B), 687 m DSW (C)
and PES-Fe (D). Female gametophytes in SW (E), 397 m DSW
(F), 687 m DSW (G) and PES-Fe (H). Scale bars indicate 100 pym.
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Fig. 2. Maturity rates of female gametophytes in dif-
ferent culture media.
Each symbol indicates SW+Fe (A), 397 m DSW
+Fe (@), 687 m DSW +Fe (O), PES (A) and
PES-Fe (). Asterisk indicates significant differ-
ence from PES at the end of culture (Chi-test,
% 1 p<0.05, ¥ :p<0.0l)
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