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Sterilization and Low-Cost Tissue Culture Techniques of Dioscorea bulbifera
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Abstract

This research observed low-cost plant tissue culture for in vitro propagation of Dioscorea bulbifera. Aseptic
approach is important for plant tissue culture. Consequently, research determined the optimal method and concentration
for surface sterilization. Surface sterilization of axillary bud of D. bulbifera using 15 % (v/v) Haiter® for 15 min, followed
by 10 % (v/v) Haiter® for 10 min, yielded the best results. After four weeks of cultivation on MS medium, the highest
survival rate (100 %) and absence of contamination were observed. In addition, the proper chemicals and concentrations
for medium disinfection were examined. The axillary bud was grown on MS medium sterilized with 2, 4 and 6 mL/L of
Haiter® and Betadine® for four weeks. The results revealed that MS media sterilized by the addition of 2, 4 and 6 mL/L
Haiter® and medium sterilized by the addition of 4 and 6 mL/L Betadine® inhibited the growth of microorganisms.
Moreover, the MS medium sterilized by autoclaving and the MS medium sterilized by adding 2 mL/L Haiter® showed the
maximum shoot number (3.70 + 0.95 and 3.20 + 0.63 shoot/plantlet, respectively) and shoot length (2.81 + 0.56 and 2.41
+ 0.66 cm/plantlet). Therefore, Haiter® and Betadine® can replace the expensive process of autoclaving. This low-cost
tissue culture techniques for D. bulbifera might be an optional method for a farmer and for personal use.
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Figure 1 Dioscroea bulbifera (A) stem and leaves (B) tuber.
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Figure 2 Explant of D. bulbifera cultured on MS medium for 2 weeks.

Table 1 The percentages of sterile and survival of D. bulbifera axillary bud after cultured on MS medium for 4 weeks.

Haiter ® (V/V percent)

% Sterilization % Survival

Treatment 1% Surface Time 2" Surface Time
(Mean * SD) (Mean % SD)
sterilization (Min) sterilization (Min)
1 10 % 15 - - 50.00 + 0.53" 80.00 + 0.42°
2 15 % 15 - - 70.00 + 0.48% 80.00 + 0.42°
3 20 % 15 - - 100.00 + 0.00° 40.00 + 0.52°
a 10 % 15 5% 10 90.00 + 0.32° 90.00 + 0.32°
5 15 % 15 10 % 10 100.00 + 0.00° 100.00 + 0.00°
6 20 % 15 15 % 10 100.00 + 0.00° 30.00 + 0.48°
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Table 2 Effect of various concentration of Haiter® and Betadine® on D. bulbifera’s shoot development and sterilization

after cultured for 4 weeks on MS medium.

Shoot number . % Shoot formation % Sterilization

Treatment (shoot) Height (cm) (Mean + SD) (Mean 4 SD)

shoo ean + ean +

1 Batadine® 2 mL/L 0.40 + 0.70° 0.13 £ 0.21° 30.00 + 0.48° 30.00 = 0.48°
2 Batadine® 4 mL/L 0.00 + 0.00° 0.00 + 0.00° 0.00 + 0.00° 100.00 + 0.00°
3 Batadine® 6 mL/L 0.00 + 0.00° 0.00 + 0.00° 0.00 + 0.00° 100.00 + 0.00°
4 Haiter® 2 mL/L 3.20 + 0.63° 2.41 + 0.66° 100.00 + 0.00° 100.00 + 0.00°
5 Haiter® 4 mL/L 1.40 + 1.17° 1.47 + 1.02° 70.00 + 0.48" 100.00 + 0.00°
6 Haiter® 6 mL/L 0.40 + 0.51° 0.18 + 0.24° 40.00 + 0.52° 100.00 + 0.00°
7 Autoclave (positive control) 3.70 £ 0.95° 2.81 +0.56° 100.00 + 0.00° 100.00 + 0.00°

8 Nonsterile (negative control) 0.00 + 0.00° 0.00 + 0.00° 0.00 + 0.00° 0.00 + 0.00°
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Figure 3 Explant of D. bulbifera cultured on MS medium after sterilized by adding different concentration of Haiter® and
Betadine® for 4 weeks.
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