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Growth, Photosynthesis and Respiration Characteristics 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 (20°C-35C) in an indoor culture. Culture experiments were carried out
at 5 C interval from 20°C to 35C and at 2 C interval from 26°C to 36°Cin 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 20C 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, 32C for KG strain, and
347C for NH strain. The relative photosynthetic and respiratory rates at 30C and 35C to that at 20T
were higher in NH and KG strains than in AW strain. These results indicate that the high upper eritical
temperature of NH and KG strains in a high temperature region (201C-35"C) 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 2 m.
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Fig. 3 . Relative frond lengths of NH, KG and AW strains
of E. prolifera at 20C, 25°C, 30C and 35C under
200 gmol m™® s™* for 6 days in the culture. Ver-
tical bars indicate S.D.
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Tig. 4 . Relative frond lengths of NH, KG and AW strains
of E. prolifera at 26°C, 28, 30T, 32T, 34C and
36C under 200 #mol m™* 57" for 6 days in 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 20 T,
30C and 35C. Measurement of photosynthesis was carried out under 200 £ mol m™* s".
Respiration was measured under dark condition. Vertical bars indicate S.D.
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Table. 1 . Percentages of photosynthetic and respirator rate at 30C and 35T to that at 20T in

each strain, respectively

Photosynthesis or Temperature (°C)
Strain o

Respiration 30 35
Photosynthesis 152.3+11.4 136.6+13.6
NH Respiration 1004+ 2.0 109.8+ 2.8
Photosynthesis 127.4% 26 109.0* 5.8
KG Respiration 1109177 122.0+18.3
AW Photosynthesis 91.9%12.7 859%+27.0
; Respiration 1014+ 1.2 95.1* 1.8

Data are mean = S.D.
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