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ABSTRACT

The comparison of suitable medium for cell wall regeneration in protoplast culture of vetiver was
investigated in this study. Three types of vetiver, including Kamphaeng Phet 2, Prachuap Khiri Khan and
binary fusion were cultured on liquid KM®P medium and modified KM®P media, such as KM®P-1, KM®p-2,
KM®P-3 and KM®P-4, which supplemented with various kinds and concentrations of plant growth
regulators. Then, the cell wall formation of protoplasts was investigated by 0.5% congo red staining after
2, 6, 12, 24 and 168 h of culture. The result showed that protoplasts of all vetiver’s types could
regenerate the new cell wall on all kinds of media after culture for 12 h. However, the cell wall
regeneration was very low rate. When protoplasts were cultured for 24 and 168 h, the percentage of cell
wall regeneration were increased. While, KM®P-4 was the most suitable medium for increasing the
capability of the cell wall formation in protoplast culture of Kamphaeng Phet 2, Prachuap Khiri Khan and
binary fusion which were obtained the highest percentage of cell wall formation (9.76, 9.58 and 9.87%,
respectively) after 24 h of culture. This research could be useful for developing and generating of new
cell wall in protoplast culture. Then, these protoplasts which had cell wall will be cultured for plant

regeneration to further selection and genetic improvement of vetiver.

Keywords: vetiver grass, protoplast culture, cell wall formation
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Table 1 Composition of liquid KM®P medium and modified KM®P media, KM®P-1, KM®P-2, KM®P-3 and
KM®P-4, which supplemented with various kinds and concentrations of plant growth regulators for
protoplast culture of vetiver.

Media Plant growth regulators (mg/\) References
2,4-D NAA BA
KMm®p - - - Kao and Michayluk (1975)
KM®p-1 0.2 10 05 Arellano et al. (2015)
KM®P-2 1.0 - 0.3 Ling et al. (2010)
KM®P-3 05 1.0 02 Sonntag et al. (2009
KM®p-a 02 2.0 15 Mastuti et al. (2003)

Figure 1 The capability of cell wall regeneration was investigated by 0.5% congo red staining, when
protoplasts of Kamphaeng Phet 2, Prachuap Khiri Khan and binary fusion were cultured on KM®P-4
medium after 6 h (A, B and C, respectively) and 24 h (D, E and F, respectively) of culture.
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Table 2 The effect of culture medium on cell wall regeneration in protoplast culture of vetiver grass

including Kamphaeng Phet 2, Prachuap Khiri Khan and binary fusion.

Culture medium

Time after culturing (h)

2 6 12 24 168
Kamphaeng Phet 2

Kmep 0.00+0.00*  0.00+0.00 1.7241.50°  6.30+1.51® 6.95+1.73"
KM®P-1 0.00+0.00*  0.00+0.00°  1.01+1.75%  7.60+2.15%® 8.16+0.83"
KMEP-2 0.00+0.00°  0.00+0.00°  2.62+0.21*  7.10+2.25% 7.01+0.65°
KMmEP-3 0.00+0.00°  0.00+0.00°  2.10+1.84*  6.20+1.00° 8.70+2.64°
KMEP-4 0.00+0.00*  0.00+£0.00°  3.66+1.78"  9.76+1.66° 12.58+1.80°
Prachuap Khiri Khan

Kmep 0.00£0.00*  0.00+0.00°  0.98+1.70°  6.37+0.89° 7.32+2.63°
KMEP-1 0.00+0.00*  0.00+£0.00°  2.12+1.83*  7.69+2.18a" 9.21+1.74°
KMEP-2 0.00+0.00°  0.00+0.00°  2.95+2.74*  6.54+1.00° 8.81+1.91°
KM®p-3 0.00+0.00>  0.00+0.00°  1.80+1.56*  6.73+1.62% 6.87+1.27°
KM®P-4 0.00£0.00*  0.00+0.00°  3.56+1.51°  9.58+1.65 10.27+0.53
Binary fusion

Km®p 0.00+0.00*  0.00+0.00°  1.88+1.63°  5.19+1.91° 6.06+0.73
Km8p-1 0.00+0.00*  0.00£0.00°  0.76+1.31*  6.40+0.94° 6.93+1.64°
KM®p-2 0.00+0.00° 0.00+£0.00°  1.76+1.53° 5.40+0.6" 6.57+1.07"
KM®p-3 0.00£0.00*  0.00+0.00°  2.14+1.92*  6.47+0.42° 7.28+2.23°
KM®P-4 0.00+0.00°  0.00+0.00°  3.20+0.45%  9.87+1.16° 11.30+1.14%

Values represent mean:Standard Deviation. Values followed by different letters in a column are significantly

different at P < 0.05
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