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Possibility of Land-based Cultivation of Green Alga Ulva prolifera
by Saline Groundwater

Hiroki EBatal, Yoshio Sato?, Satoshi SHIMADA?,

Norishige Yorsukura* and Masanori Hiraoka®

Abstract: Land-based cultivation of a green alga, Ulva prolifera, was tried by using the pumped
saline groundwater at Miho Peninsula in Shizuoka, Japan, from August to December 2003. Fronds
of 1 to 6-week-old were cultured in 6 outdoor tanks (500 / or 1,000/ in volume) for a week at a
turnover rate of three times a day under the sunlight. Initial frond density was 0.1 g/I. The daily
growth rates of 1- to 6-week-old fronds were 35.8, 47.4, 44.5, 24.8, 18.5 and 4.9%, respectively.
Although maturation caused relatively low growth rates of a part of 4- and all 5- and 6-week-old
fronds, but those of 2- and 3-week-old fronds were 45.8%, higher than previous records. Saline
groundwater had constant and suitable water temperature (19.9 +0.2C), salinity (33.65 = 0.08 PSU)
and pH (7.36 = 0.12) with suitable inorganic nitrogen (332.0 = 64.5mol/l) and phosphate (0.71 +
0.13 zmol/I). These revealed that saline groundwater is strongly recommended for the green algal

culture.
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Fig. 1. Location of the experimental sites where saline groundwater was pumped up from a well, the School of Marine
Science and Technology, Tokai University (), Marine Science Museum, Tokai University (4 Miho) and Minamichita

Beachland (@ Minamichita).
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Fig. 2. Schematic diagram of the saline groundwater flow
through system. Fronds of Ulva were cultured in 6 out-
door cultivation tanks.
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Fig. 3. Daily changes in saline groundwater (@) at AT-out and atmospheric (O) temperatures.
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Table 1. Water temperature, salinity, pH, dissolved oxygen, hydrogen sulfide, dissolved inorganic nitrogen, ammonium-
nitrogen, nitrite-nitrogen, nitrate-nitrogen, phosphate-phosphorus and silicate-silicon contents of the saline groundwaters in

the present study, together with some references (Sato et al. 1984; Sato 1989)

Marine Science

Present study t Minamichita
Museum, Tokai
Valuables University beachland
AT-in AT - out (Sato etal 1984) (Sato 1989)
Temperature (T ) 19.4+0.1 19.9+0.2 18.8+0.2 22.9+05
Salinity (PSU) 33.52+0.06 33.65+0.08 33.077+0.137 21.33+0.40
pH 7.20+0.2 7.36+0.12 7.85+0.04 7.72+0.12
Dissolved Oxygen (mg/1) 0.80+0.10 5.17+0.88 7.23+0.29 5.56+0.61
H,S (mg/!) <0.02 <0.02 — —
DIN ( zzmol/I) 358.4+64.3 332.0+64.5 — —
NH,-N (zmol/I) 340.5*+62.9 169.0 £51.2 10.4+3.3 —
NO,-N (umol/i) 85+12.0 104.1 +43.0 2.15+1.59 —
NO;™-N (zmol/I) 94+134 58.9*65.2 4.13+4.05 —
PO43'—P (pemol/l) 0.75£0.06 0.71+0.13 1.42+0.11 4.11+041
Si04-Si (pmol/7) 147535 143.2+6.9 102+6 128 +5
Table 2. Daily growth rates (DGR) of Ulva prolifera in 10000
@ present study -
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Fig. 4. Changes in biomass of cultured green alga, Ulva
prolifera, in a 1,000-liter outdoor cultivation tank under fine
(@) and cloudy (4) conditions.
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