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Study of the Use of Chemicals to Reduce Microbial Contamination

and Its Effect on the Growth of Sugarcane Tissue in an Open System
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This study aims to determine the type and concentration of disinfectants that inhibit
microbial growth in laboratory conditions while being suitable for sugarcane tissue culture. In the
initial step, microorganisms contaminating the Murashige and Skoog (MS) in an open laboratory
system (November 2020) were screened. Eight fungal isolates were found, including Aspergillus
sp., Trichoderma sp., Fusarium sp., Gliocladium sp., Curvularia sp. and a yeast, as well as two
unknown species lacking identifiable fruiting structures. Five bacterial isolates were also identified,
consisting of one gram-positive and four gram-negative bacteria. Subsequently, the type and
concentration of disinfectants were tested to control each screened microbial contaminant in
the MS medium. It was found that sodium hypochlorite at concentrations of 0.17, 0.25, and 0.33
ml/L effectively controlled microbial contamination. In the sugarcane tissue culture experiment

using non-autoclaved MS medium supplemented with 1 mg/L kinetin, 150 mg/L citric acid, and
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sodium hypochlorite at concentrations of 0.20, 0.25, and 0.33 ml/L, g¢ood growth and

development of sugarcane tissue were observed, with no significant differences compared to

traditional tissue culture methods.

Keywords: sugarcane, antimicrobial substances, low-cost tissue culture, open tissue culture
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Table 1 Number of fungi and bacteria (colony/petri dish)

Treatment Sugar Sterilized Auto- Opening

Number of fungi and Source of

petridish clave the petri bacteria (colony/petri dish) contamination
(A (B) (@)} dish (D) Fungi Bacteria
1 / / / / 4.1 0.3 Air
2 / / / X 0.0 0.0 -
3 / / X / 14 0.0 Air and MS
a4 / / X X 0.4 0.0 Air and MS
5 / X / / 0.5 0.2 Air and Petri dish
6 / X / X 3.8 0.9 Petri dish
7 / X X / 1.1 0.1 Air, MS and Petri dish
8 / X X X 1.3 0.0 Petri dish and MS
9 X / / / 4.1 0.2 Air
10 X / / X 0.0 0.0 -
11 X / X / 0.5 0.0 Air and MS
12 X / X X 0.0 0.0 -
13 X X / / 33 0.4 Air and Petri dish
14 X X / X 0.2 0.1 Petri dish
15 X X X / 1.4 0.0 Air, MS and Petri dish
16 X X X X 0.0 0.0 -

(/) = yes, (x) = no
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Wordunidudazuiin Ingvinimadeuiios 8
Tolsian (F1 = Aspergillus sp., F2 = cannot specify
type, F3 = Trichoderma sp., F4 = Fusarium sp., F5
= Curvularia sp., F6 = Gliocladium sp., F7 = cannot
specify type waz Y1 = Yeast) wazidouuaiiie 5

Tolaan (B1 = wuUATSewNSUUIN ke B2-B5 = wuAiiise

wnsuau) fiwenlglunisvaaead 1 Tuemsans Ms
U1 Sodium hypochlorite AMMLTLUY 0.33 Wa./a.
annsadudadosilads 6 lelewan (F1, F2, F3, F5, F6
way F7) usililguds Fa aiaumié’uégﬂmmﬁzwm
WUATILTY WUINE19LALl Sodium hypochlorite 526U
Aty 0.20,0.25 uay 0.33 ua/a. aansaduds
FouuaitiBeldn 5 lelotan wazansiadl Povidone
lodine AHWNTY 0.10, 0.15 Waz 0.20 1a./a. @115
Fuadesls 6 'leluan (F2, F3, F4, F5, F6 uag F7)
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SUBUATYVRTOUUATILSE @iall Povidone iodine  WWeuuadiisalavia 5 lelsan (Figure 1 and 2)
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Figure 1 Antimicrobial activities of sodium hypochlorite (Sd) at concentrations of 0.20, 0.25 and 0.33 mU/L.
against fungal contaminants (F1 = Aspergillus sp., F2 = cannot specify type, F3 = Trichoderma sp.,
Fd = Fusarium sp., F5 = Curvularia sp., F6 = Gliocladium sp., F7 = cannot specify type and Y1 = Yeast)

and bacterial contaminants (B1 = gram-positive bacteria and B2-B5 = gram-negative bacteria)
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Figure 2 Antimicrobial activities of Povidone iodine (Pv) at concentrations of 10, 15 and 0.20 ml/L. against
fungal contaminants (F1 = Aspergillus sp., F2 = cannot specify type, F3 = Trichoderma sp.,
Fd = Fusarium sp., F5 = Curvularia sp., F6 = Gliocladium sp., F7 = cannot specify type and Y1 = Yeast)

and bacterial contaminants (B1 = gram-positive bacteria and B2-B5 = gram-negative bacteria)
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Table 2 The effect of chemicals on the growth and development of sugarcane tissue at 30 days

Treatment Browning (%) Contamination (%) Survival (%) Number of shoots
Control 0.0+0.0b 0.0+0.0 100.0+0.0a 6.6+1.0a

Sd. 0.20 mU/L 0.0+0.0b 22.0+19.1 77.8+19.2a 5.4+4.6a

Sd. 0.25 mU/L 0.0+0.0b 11.0+£19.1 88.9+19.2a 7.3+1.5a

Sd. 0.33 mU/L 0.0+0.0b 0.0+£0.0 100.0+0.0a 7.0£1.3a

Pv. 0.10 ml/L 0.0+0.0b 11.0+£19.1 88.9+19.2a 4.7+1.7ab

Pv. 0.15 ml/L 22.2+19.2b 0.0+£0.0 77.8+19.2a 1.7+0.6bc

Pv. 0.20 ml/L 66.7+33.5a 0.0+£0.0 33.3+33.5b 0.6+0.7c
F test ** ns * **
CV (%) 114.58 198.23 23.76 43.52

(*) The mean difference is significant at the .05 level., (**) The mean difference is highly significant at the 0.01 level,, (ns)

The mean non-significant.,(Sd).= Sodium hypochlorite, (Pv). = Povidone lodine

M1 23 858678 0101 121314150

Figure 3 Sugarcane plantlets from conventional tissue culture methods (A),

a low-cost open tissue culture technique of 0.20 ml/L sodium hypochlorite (B),

0.25 mU/L sodium hypochlorite (C) and 0.33 mU/L sodium hypochlorite (D) at 30 days
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