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The productivity improvement of aquatic plants, sea grasses and seaweeds for commercial scale
via biotechnology
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Abstract

Research and development of mass propagation techniques of water ferns, sea grasses and
seaweeds was done to obtain higher quality and quantity due to the increasing demand in the country. This
will help reduce imports, increase exports, and eliminate the need to continue collecting these plants from
the wild.

Micropropagation of Bolbitis heteroclita (Presl) Ching ex. C. Chr. was done by culturing in
vitro young leaves for 10 weeks on semi-solid modified MS medium containing 3% sucrose, 0.7 % agar
and 0.1% activated charcoal supplemented with 0, 2, 4, 8 and 16 uM BA or kinetin in combination with
0, 1, 2and 4 uM NAA or 2,4-D under fluorescent light, 12/12 dark/light cycle at 25+ 2°C. As a
comparison to the air-conditioned laboratory conditions, young leaves were also cultured for 10 weeks on
semi-solid modified MS medium supplemented with appropriate PGRs in a greenhouse with an
evaporative cooling system under natural light of 500, 1000, 1500, 2000 and 2500 lux to evaluate the
effects on shoot and leaves multiplication and the electricity costs from both (laboratory and greenhouse)
conditions.

The results indicated that the effects of plant growth regulators, BA, kinetin, NAA and 2,4-D on
inducing shoots and leaves were statistically significant (p<0.05). The appropriate medium for inducing
shoots and leaves was semi-solid modified MS medium supplemented with 2 pM BA in combination with
1 uM 2,4-D. The average number of shoots, roots and leaves were 6.87£1.27 shoots/piece, 10.53+2.41
leaves/piece, and 6.93+2.12 roots/piece, respectively, after culturing for 10 weeks. Natural light intensity
of 2500 lux was appropriate to promote shoots and leaves multiplication. The average number of shoots,
roots and leaves were 6.4811.62 shoots/piece, 8.6312.54 leaves/piece, and 9.85+2.79 roots/piece,

respectively, after culturing in the greenhouse with evaporative cooling system for 10 weeks. Tissue



culture in a 50 square-meters culture room with air conditioning and fluorescent lamps has electricity cost
of 67,234.21 Baht/year, while the same size greenhouse with evaporative cooling system using natural
light has electricity cost of 7,291.59 Baht/year.

Another research was to develop tissue culture techniques for sea grasses, and algal culture, and
the techniques for artificial rock and living rock production. In sea grass tissue culture, Enhalus acoroides
and Thalassia hemprichii showed good potential for use in marine aquariums in the future. The seed of F.
acoroides could grow in axenic culture and grew well in aquarium; while, the seed, rhizome and rhizome
tip were used in 7. hemprichii culture. One piece of rhizome tip and rhizome of 7. hemprichii could be
induced to three in axenic culture. However, the plantlets could not survive in an aquarium.

In the algal culture study, surface sterilization was achieved with a mixture of antibiotics and
Germanium Dioxide under an appropriate period. The desiccation technique was successful for
stimulating ovule and spore releasing in Sargassum and Neogoniolithon.

The best technique for artificial rock production was to use a mixture of Sing Buri soil and rice
husk as the basic material. The mixed soil was molded and baked at 1,000 °C for 30 minutes and cooled
down for 24 hrs. Before using it as a living rock, it was necessary to leave the artificial rock under water

(1 kg artificial rock/20 1) which was daily rinsed off for four days.



