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Abstract

The effects of food additives (sodium carbonate (SC), sodium bicarbonate (SCB),
potassium carbonate (PC) and potassium sorbate (PS)) on spore germination and spore survival of
banana crown rot pathogens caused by Collectotrichum musae, Lasiodiplodia theobromae and
Fusarium sp. were investigated. Each spore suspension of pathogens was spread on the surface of
potato dextrose agar (PDA) containing with SC, SBC, PC and PS at 0 (control), 0.25, 0.5, 1, 2, 3
and 4%. The media were incubated at room temperature for 72 hr and the fungal colonies were then
recorded. The result found that PS at 20.5% and PC, SC, SBC at 229 were able to inhibit the
spore germination of all fungi completely (100%), particularly PS at 22%, PC and SBC at 23%
could kill the spore of 3 fungi by 100%.

The effect of ethanol on spore germination and spore survival of banana crown rot
pathogens caused by Collectotrichum musae, Lasiodiplodia theobromae and Fusarium sp. were
conducted by mixing the spore suspension of all fungi in ethanol at 0 (control), 10, 20, 30, 40 and
50% for 20 min. The treated spore was then spread on the surface of PDA and incubated at room
temperature for 72 hr before recording the number of fungal colony. Ethanol at 240% showed
ability to inhibit and kill the spore of three pathogenic fungi by 100%.

The combined effects of food additives and hot water treatment on spore germination and
spore survival of banana crown rot pathogens were studied. The spore suspension of each fungus
was added in test tube containing with PS solution or ethanol. All test tubes were then placed in hot
water at 45°C for 20 min. The spore suspension in test tubes were pipetted and spread on the surface
of PDA plate. The plates were incubated at room temperature for 72 hr before recording the number
of fungal colony. The result revealed that 0.5% PS at 45°C, 20% and 30%Ethanol at 45°C had
ability to inhibit and kill the spore of three pathogenic fungi by 100%.

Combined effect of PS and modified atmosphere packaging on crown rot disease and
quality of artificial inoculated banana was investigated. The banana crowns were inoculated with
the mixed spore suspension of Collectotrichum musae, Lasiodiplodia theobromae and Fusarium sp.
and then incubated at room temperature for 6 hr. The inoculated bananas were immersed in hot
water at 45°C for 20 min or 0.5% PS solution at 45°C for 20 min and then cool down with tap water
before packing in PE bag or Active bag. Inoculated bananas treated with Thiabendazole and packed
in PE bag were used the control. All treatments were stored at 13°C for 28 days following by
moving to place at 25°C for 3 days. The data showed that banana treated with Thiabendazole and

packed in PE bag was the best treatment to reduce the disease severity of crown rot disease,



following by using of PS at 45°C and packed in PE bag. Heated PS solution and PE bag or Active
bag could help to delay the yellowing of banana peel. However, the activities of chitinase,
peroxidase and polyphenol oxidase (PPO), firmness, and total soluble solids of banana treated with
Thiabendazole and packed in PE bag, hot water or heated PS solution and packed in PE bag or
active bag were not significant different.

Combined effect of PS and modified atmosphere packaging on crown rot disease and
quality of natural infected banana was investigated. The bananas were immersed in hot water at
45°C for 20 min or 0.5% PS solution at 45°C for 20 min and then cool down with tap water before
packing in PE bag or Active bag. The bananas treated with Thiabendazole and packed in PE bag or
non-treated banana and placed in baskets were used the controls. All treatments were stored at 13°C
for 28 days following by moving to place at 25°C for 3 days. Using of hot water at 45°C and packed
in Active bag significant reduced weight loss resulted by the effect of Active packaging bag to
control gas concentration inside in package. It was found that oxygen concentration was low while
carbon dioxide concentration was accumulated inside the package. However, using of hot water at
45°C and packed in Active bag or PS at 45°C and packed in PE bag gave the result to control crown
rot of banana as same as fungicidal Thiabendazole (commercial used). Moreover, disease
incidence, disease severity, the activities of enzymes related with plant defense (Chitinase,
Peroxidase 41a& Polyphenol oxidase), firmnase, color change of peel and total soluble solids of
banana treated with hot water at 45°C and packed in Active bag or with PS at 45°C and packed in
PE bag were not significant different with use of Thiabendazole, while non-treated banana and
placed in basket had the highest percentage of disease incidence and disease severity.

This result indicates that use of hot water at 45°C and packed in Active bag or PS at 45°C
and packed in PE bag can be used to replace fungicidal Thiabendazole for control crown rot disease

of banana.



