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Abstract High frequency plant proliferation system via direct frond regeneration of endemic duckweed plants Lemna
paucicostata and Spirodela polyrhiza was established. Fronds of L. paucicostata and S. polyrhiza were able to multiply
half-strength MS basal medium without plant growth regulators. However, addition of BA at a range of 1 to 3 mg/L was
more effective than high concentration of BA treatments for fronds proliferation. Also half-strength MS salts was suitable
for the fronds proliferation. Increase of salts concentration had inhibitory effect on fronds proliferation. Also the frequency
of callus formation from fronds of L. paucicostata was 3.3%, when they cultured onto 1/2 MS medium supplemented with
1 mg/L of BA. Similarly the frequency of callus formation from S. polyrhiza was very low. After subculture of white globular
structures derived from fronds of L. paucicostata, numerous globular somatic embryos and calluses were developed onto
the surface of fronds. However these somatic embryos did not fully develop into normal plants when transferred to 1/2
MS basal medium. Therefore direct frond regeneration system was more efficient for mass proliferation of L. paucicostata
and S. polyrhiza. The plant regeneration system of L. paucicostata and S. polyrhiza established in this study, might be
applied to mass proliferation and genetic transformation for molecular breeding.
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Figure 1. Effect of inorganic MS salts concentration on fronds
proliferation of L. paucicostata. a: wild plants; b: DW; c: 1/2MS;
d:1x MS; e: 2x MS; f: 4x MS salts. Scale bars represent 2 mm
(A). Total number of regenerated fronds was examined after 3 weeks
of culture at 25°C in the light (approximately 80 umol m-2s-1 with
16h photoperiod)(B). Error bars represent standard deviation
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Figure 2. Plant regeneration of L. paucicostata via direct fronds
proliferation. A: Fronds; B: Formation of abnormal fronds; C:
Formation of white globular structures and calluses; D: Establish-
ment of embryogenic cell suspension; E: Development of somatic
embryos and green plantlets from cell suspension culture; F: Fronds
proliferation. Scale bars represent 2 mm (A, B, C, E and F) and
2 cm (D)
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Figure 3. Effects of BA and 2,4-D on fronds regeneration (A) and
callus formation (B) of L. paucicostata. Frequency of fronds pro-
liferation and callus formation was examined after four weeks of
culture, respectively. Symbols represent 2,4-D (-Hl-) and BA (-@-).
Error bars represent standard deviation
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Figure 4. Plant regeneration of S. polyrhiza via direct fronds proli-
feration. A: Fresh isolated fronds; B: Fronds proliferation on the
culture medium; C:Effects of 2,4-D and BA on fronds proliferation.
Scale bars represent 2 mm (A) and 2 cm (B). Error bars represent
standard deviation

Figure 5. Establishment of mass proliferation system of L. paucico-
stata (A) and S. polyrhiza (B) via direct fronds proliferation. Scale
bars represent 10 cm
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Figure 6. Evaluation of weekly variation of dry/fresh weight ratio
(A) and biomass productivity (B) during the culture. Error bars re-
present standard deviation
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