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Feasibility of household-scale dual culture bio-assay for in vitro

screening of banana resistance against fusarium wilt
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INTRODUCTION & AIM subculture in commercial PDA, and sterile banana subculture

_ T _ _ up to 100%, 86.67%, 93.33%, and 64.29%, respectively.
Fusarium wilt disease is the most common type of disease
found in the banana plantation, caused by soil born fungus,
Fusarium odoratissimum. F. odoratissimum was already found
in 17 countries, including several developing countries [1]. In

Indonesia, F. odoratissimum has been found in 15 provinces

Overall, under a controlled environment, the dual-culture
bioassay of banana plants at a household scale yielded similar
results compared to a laboratory scale (Table 2, Fig. 2).

Table1 Success rate in the preparation of planting medium and banana plant subculture

Success Rate of Medium Success Rate of Banana

from regions of Java, Kalimantan, Papua, Nusa Tenggara, Sterilization Preparation (%Sterile Subculture (%Sterile
Sumatera, and Sulawesi [2]. Unfortunately, some of these Instrument Medium) Culture)

. . . (Mean + Std. Error)* (Mean * Std. Error)*
areas were in remote areas which has limited access to proper Adtodlave L aminar Al Flow — 100.00 < 0.00° 100.00 < 0.00
laboratory equipment. In this research, we propose to make an (laal;oratory

: : scale)

adaptation of dual culture bioassay method for banana plant = — T T TP
tissue culture on household-scale to accelerate Fusarium Cooker Glass Container -UV  100.00 + 0.00° 23.81 +11.98:
wilt management research in remote areas, to improve further S::l‘g‘*h"‘d Plastic Container 10000+ 000 G207
research either in remote areas of Indonesia or other Plastic Container - 97.78 + 2.223 0.00 + 0.00°
countries. uv

*Different letters in the same column indicate a significant difference (P < 0.05).

M ET H O D Table 2 Success rate in the dual culture bioassay of banana plants and Foc TR4

Necrosis area (cm?)

Cavendish banana in vitro plants were retrieved from local Yoeation Treatment (Mean + Std.
commercial laboratory. Explants from commercial laboratory Erron)*
were subcultured into new MS0 medium inside of test tube and L aboratory Control 6.18+113
: : : _ Laboratory Bioassay 26.62 £2.51°
subjected into dual culture bioassay [3]. Fungal (PDA medium) Eicatar A Caiitiol 10.43 + 1.1
and plant culture media (MSO) was prepared using pressure Location A Bioassay 51.06 + 8.15¢
cooker as household equipment (Fig. 1a). Aseptic techniques oeation: Sonizol GILDIE V7B

Location B Bioassay 13.32 + 1.63"
*Different letters in the same column indicate a significant difference (P < 0.05).

in transferring plants and F. odoratissimum were done inside
glass aquarium/plastic container equipped with UV-C lamp (Fig
1c and d). Plants were cultured in room temperature under
cool white tube lamps (Fig. 1b). Autoclave, laminar air flow,
and culture room were used as control. Location A was using
glass aquarium (Fig. 1¢c) whereas Location B was using plastic
container (not shown).

Figure 2. Dual culture bioassay in household scale showing leaf necrosis as one of
Fusarium wilt disease symptoms (arrow) at the end of experiment. Top: control,
Bottom: dual culture assay. Left-right: 0, 2, 4, 6, 8, 10, 12, 14 dpi (day(s) post
inoculation of F. odoratissimum).

CONCLUSION

In vitro dual culture bioassay which was used to analyze

pathogenicity and resistance of banana cultivar was feasible to
Figure 2. Adaptation of in vitro culture of banana plants in household scale. be done in household-scale. Pressure cooker was Comparable
a. Pressure cooker for media sterilization; b. culture condition in room temperature; to autoclave for media preparation_ UV-C Iamp was mandatory
for maintaining aseptic condition in household-scale plant
tissue culture especially when laminar air flow was not
available.

c. glass aquarium equipped with d. UV-C lamp as laminar for aseptic techniques as
an alternative of laminar air flow.
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