Journal of National Fisheries University

53 (3) 131—136 (2005)

FIEA VT A Y OGIRIRIZ 61T % e &EaRids K OIrFRERTE

M A kL
AT - B JoEET - PR - R

e

T RIA 597

%*2

Growth, Photosynthesis and Respiration Characteristies in a
High Temperature Region of Enteromorpha prolifera.

Noboru Murase*', Yuzuru Mizukami®™"', Hitoshi Kito*'
Yoriko Fukumoto®', Motohiro Minami*', Hiroko Haraguchi®', and Akira Hirosawa™”’

The growth, photosynthesis and respiration of three strains of Enteromorpha prolifera were investigated

under a high temperature region {20C-35C) in an indoor cullure. Cullure experiments were carried oul
at 5 C interval from 20C to 35T and at 2 C interval from 26°C to 36Cin order to clarify the upper cri-
tical temperature for growth of a culture strain (NH strain) and two wild strains (KG and AW strains).
Growth of NH strain was very fast from 20T to 28°C. The growth of KG strain was fast next to NH
strain. The upper critical temperatures for growth were 30C for AW strain, 32°C for KG strain, and
34°C for NH strain. The relative photosynthetic and respiratory rates at 30C and 35C to that at 20°C
were higher in NH and KG strains than in AW strain. These results indicate that the high upper critical
temperature of NH and KG strains in a high temperature region (20°C-35) is mainly caused by a high
photosynthetic activity. The physiological characteristics in high temperature region of E. prolifera are im-

portant for stable cultivation.
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Fig. 1 . Schematic diagram of temperature-gradient culture apparatus (a) and small water
bath (b). WP, water pump with temperature controller; L, lamps ; TC, temperature
controller, SWB, small water bath ; LWB, large water bath ; CV, culture vessel.
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Fig. 2. Surface views of Enteromorpha prolifera fronds
showing immature cells (a), mature cells (b) and
discolored cells (c). Scale bars indicate 50 g m.
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Fig. 3 . Relative frond lengths of NH, KG and AW strains
of E. prolifera at 20C, 25°C, 30 and 35T under
200 £mol m™” s”' for 6 days in the culture. Ver-
tical bars indicate S.D.
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Fig. 4 . Relative frond lengths of NH, KG and AW strains
of E. prolifera at 26°C, 28°C, 30C, 327, 34T and
36C under 200 g mol m™* s°' for 6 daysin the
culture. Vertical bars indicate S.D.
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Fig. 5. Photosynthetic and respiratory rates of NH, KG and AW strains of E. prolifera at 20T,

2 1

30C and 35C. Measurement of photosynthesis was carried out under 200 #zmol m™” 5",
Respiration was measured under dark condition. Vertical bars indicate S.D.
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Respiration 30 35
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