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Some species of Solieriaceae (Rhodophyta, Red Algae) i.e Betaphycus gelatinus, Eucheuma
serra; E. denticuldtum, Meristotheca coacta, M. Ppapulosa and Kappaphycus sp. (Sumba strain) were
used in study in order to examine their physiblogical activities based on their growth and
photosynthetic performance affected by environmental factors especially temperature and light.

This study was conducted base on a necessary to cultivate of these seaweeds because of their
carrageenan content, intense harvesting in their habitat and the ocean global warming issue. Japan is
one of the largest carrageenan importing countries in the world and the warm seawater area in
southern part of Japan could be used in order to cultivate these carrageenophytes (macroalgae as a
source of carrageenan) and to prevent them from over harvesting as edible seaweeds. Furthermore,
Increasing temperatures as a result of global warming may lead these macroalgae to change in spatial
distribution in the future. However, there was a lack of basic information on how to cultivate these
macroalgae, especially Japanese species. ‘

An in vitro growth and photosynthesis study of B. gelatinus, E. serra and M. papulosa affected by -
temperatures and light were conducted. The growth rate of B. gelatinus and E. serra were optimum at
temperature 24 to 28 °C and for AL, papulosa, it was at temperature of 22 - 24 °C. At temperature 24
°C, B. gelatinus, E. serrq and M. Papulosa  reached their saturating irradiance at94.9, 69.4 and
35.4 umol photons m?5?, respectively. The cultivation of B. gelatinus can be conducted throughout
a year in Ishigaki Is. (Okinawa), while for A/, Ppapulosa and E. serra cultivation is possible from May
to July in southern part of Kyushu Is. (Kagoshima and Miyazaki Prefectures). o

The author used the pulse amp]itude modulated (PAM)-chlorophyli fluorometry (Imaging-PAM)
in order to examine photosynthetic parameters of M. coacta and M. papulisa affected by temperatures
and light. This equipment has been used for some seagrasses as well as terrestrial plants and can be
applied quickly and efficiently in analyzing of photosynthetic response from the intact plants. Both
species required temperatures ranging from 18 to 28 °C and the saturating photosynthetic active
| radiation (PAR,,) increased with increasing temperatures. We provided equations of relation among
the photosynthetic parameters and temperatures which should be the useful to design and manage the
program. of mariculture and tank cultivation system. We suggest that both of the species can be
successfully cultivated from April to August in Kyusyu Island (Kumamoto, Kagoshima and Miyazaki
Prefecture). |

Finally, the photosynthetic performances of tropical carrageenophyte species affected by |-
temperatures and light were also mvestigated in Chapter 4. Cultured E. denticulatum and
Kappaphycus sp. (Sumba strain) were collected at farming area in Funaga, South Sulawesi
(Indonesia). PAM-chlorophylt fluorometry (Diving-PAM) was used to examine photosynthetic
parameters. These results suggest that the optimal temperatures of these two species is most likely
with the range of 22 to 32 °C. and corresponds well to surface temperature recorded in Indonesian
ocean. Similar with result in chapter 3, PAR,, value of E denticulatum and Kappaphycus sp.

| measured in this study increased with mcreasing of water temperature,
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