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LU JIAJU : DEVELOPMENT OF LOW-COST OPEN TISSUE CULTURE
TECHNOLOGY FOR SUGARCANE. THESIS ADVISOR : ASST. PROF.

ARAK TIRA-UMPHON, Ph.D., 123 PP.

SUGARCANE/OPEN TISSUE CULTURE/PHOTO-AUTOTROPHY/

ANTIMICROBIAL COMPOUNDS/CO; GAS FERTILIZER/LOW-COST

The main objective of this research was to develop a low-cost open tissue culture
technology for sugarcane micropropagation using a combination of broad-spectrum
antimicrobial compounds, sugar-free medium and CO: gas fertilizer. After extensive
screening of sugarcane “Qiantang No.5” on a basal MS medium, six common microbes
were found causing contamination in the tissue culture media, i.e. Mucor sp, Alternaria
sp, Penicillium sp, Aspergillus flavus, Rhizopus sp and Bacillus sp. Formulations of
various antimicrobial compounds to inhibit these microbes were screened for open
tissue culturing of sugarcane. Qianxing No.1 comprising of 40 mg/L nicotine, 80 pl/L
garlic extract (57.1% w/v conc), 48 mg/L active carbendazim and 14.5 mg/L NaOCI
(Y1 Peilong) was selected because of its best inhibiting microbial contamination and
less toxic to the explants. The non-autoclaved MS medium was mixed with 5 ml/L 200X
Qianxing No.1(0.5% v/v) and 2.5 mg/L 6-BA gave only 6.67% microbial contamination
with 80% survival rate of the explants after 15 days of induction phase compared to
43.33% contamination and 56.67% survival rate obtained from the autoclaved MS
medium. The tissue transplanting process using the medium supplemented with
Qianxing No.1 was carried out under an open condition outside an aseptic chamber.

The technique was subsequently developed by supplying CO> gas fertilizer into tissue



culture vessels to increase plantlet photosynthetic capacity and to allow the use of sugar-
free medium to lower the chance of microbial contamination during open tissue culture.
On day 20 of the multiplication phase, the non-autoclaved MS medium supplemented
with 1 mg/L 6-BA, 0.5 mg/L Kinetin and 5ml/L 200X Qianxing No.1, enriched with
1 g CO2 gas fertilizer (2,144 ul/L CO2 gas) in 250 ml specially designed culture bottles
could improve propagation efficiency from 3.12 to 3.15, and decrease the contamination
from 7% to 3.5% comparing with the conventional operation. On day 25 of the rooting
phase with similar setting using the non-autoclaved MS medium supplemented with 3
mg/L NAA and 4 g/L agar, the net photosynthetic capacity and plantlet (fresh) weight
were much higher than those of the conventional method. This developed open tissue
culture method also showed better plantlet survival rate of 96.7%, with 3.5%
contamination compared with 92.9% and 7.1%, respectively, obtained from the
conventional method. The cost of plantlet production using the developed open tissue

culture technology was also decreased to RMB ¥ 0.6 per plantlet compared with that of

RMB ¥ 1.0 per plantlet for the production of 10,000 sugarcane plantlets.
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