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Stem-End Rot Disease Retardation in Banana Fruit with Clove Oil Fumigation under Incubator
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Abstract

Supplier warehouse for agricultural product is important area for storing and maintain the product before
deliver to customer. Supplier is necessary to operate the system for delay the product deterioration. Clove oil, a
plant essential oil was tested to the stem end rot pathogen on banana caused by Lasiodiplodia theobromae under
storage conditions. The result showed that clove oil and linalool was inhibited mycelium growth more than 78 %
after 3 days past inoculation. The package types were tested with linalool for the fumigation activity. The linalool
fumigated banana fruit in carton box showed lower disease symptom in compared with the package of plastic box
in various fungal inoculation periods. Clove oil and linalool were tested to control the stem end rot disease in
banana under the 950 liter incubator with ventilation at 15 - 17 Celsius. Six milliliters of clove oil were separated to
small plate for six plates and were scatterly inside the incubator area. The fumigation rate of clove oil to the
chamber capacity was calculated for 1 : 160,000 (v/v). The result of clove oil fumigation after 5day showed the
stem end rot lesion was reduce 35 to 45% in compare to the inoculated fruit. All banana fruits were showed no
effect of phytotoxic.
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Table 1  Inhibition of clove oil, linalool and eugenol to the mycelium growth of L. theobromae after three day

Treatment Concentration Percentage of L. theobromae mycelium

(ppm) inhibition on PDA medium

Clove oil 500 46.75d
1,000 92.25a

Eugenol 500 2525 f
1,000 65.25¢c

Linalool 500 36.75 e
1,000 78.25b

CV (%) 3.09

*Number with the same letter in column indicated non significance difference at 95%
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Table 2 Effect of linalool fumigation with two banana packing system for control the L. theobromae disease
symptom of different incubation time

Inoculation Time Size of disease lesion diameter (cm) on banana fruit after 5 day of incubation
Container size 8L 12 L 40 L
Pack in plastic box package
4 H 0.63 e 0.57e 0.67 c 0.87c
8H 1.57d 0.67 de 1.23 ab 2.37 a
24 H 3.27b 113 a 1.53 a 2.43 a
Carton box package
4H 0.73 e 0.77 cd 1.03 bc 0.77c
8H 1.97c 0.87 bc 1.47 ab 1.53b
24 H 3.53 a 0.97 b 1.60 a 1.67 b
CV (%) 2.96 8.54 19.14 7.19

*Number with the same letter in column indicated non significance difference at 95%

Figure 1 Various symptom of banana treated with natural products. (left to right) (1) Banana on control (2)
Banana on full fumigation with eugenol (3) Banana on full fumigation with clove oil (4) phytotoxic effect
on banana peel that induced L. theobromae infection (white mycelium)
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Table 3  Effect of linalool and clove oil fumigation in 950 L incubator at the application ratio of 1 : 160000 (v/v) to
control L. theobromae in banana fruit

Treatment Determine at 5 DPI Determine at 7 DPI
Control 2.33a 5.50 a
Linalool box 1 2.00b 450 b
Linalool box 2 1.83b 4.33b
Clove oil box 1 0.67c 1.03c
Clove oil box 2 0.77c 1.23 ¢
CV (%) 16.37 11.92

*Number with the same letter in column indicated non significance difference at 95%
DPI = day past inoculation
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