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Development of the Ready to Use Natural Product to Control Anthracnose Disease
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Abstract

The ethanolic mixed crude extract of neem, galanga and citronella and the essential oil from peppermint,
cinnamon, lemon grass, orange, fennel and star anise were screened with poison food technique to the tested
fungi as Colletotrichum capsici, C. gloeosporioides, Pythium sp., Rhizoctonia solani and Trichoderma harzianum.
The result showed that essential oil from lemon grass and cinnamon could inhibit on mycelium to all tested fungi.
The persistent test of natural products after addition of the performance enhancing substances was determined
with the efficiency of anthracnose disease control. After exposure to sunlight, curcumin mixture with titanium
dioxide showed less disease control activity which meant the degrading of active substances. Cinnamon mixture
after exposure to sunlight was shown the best inhibition to mango anthracnose disease but there efficiency was
shown less in the tested chili. This was similar to peppermint mixture after exposure to sunlight. The bentonite
mixture was shown less anthracnose disease control activity on tested fruit in compared with the storage product
under ambient conditions which was meant the degrading process by sunlight or temperature occur. Therefore,
titanium dioxide can be used as the performance enhancing substance to prevent the product degrading after
exposure to sunlight. This knowledge could be used to perform the Ready to Use natural product.
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Figure 1 Persistent test of plant extract mixed with titanium dioxide under the exposure to sunlight condition.

Anthracnose disease control in mango (left) and chili (right)
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Table 1

pathogenic fungi after the poison food technique.

Percentage of mycelial inhibition from mixed plant extract and essential oil to the tested plant

Percent of fungal mycelium inhibition (%)

Treatment
Cc5d Cg5d Py 1d Rs2d Tr2d
Plant extract mix 3,000 ppm 29.63° 37.81° 27.04° 64.18° 42.44%°
Plant extract mix 9,000 ppm 48.46°°  47.57% 71.47° 75.33% 50.32°
Peppermint oil 1,000 ppm 59.14°°  64.76° 100.00° 57.52° 28.58°
Lemon grass oil 1,000 ppm 100.00° 100.00° 100.00° 100.00° 91.78°
Orange oil 1,000 ppm 40.05% 56.75% 78.39° 59.56" 37.03¢
Cinnamon oil 1,000 ppm 100.00°  100.00° 100.00% 100.00% 100.00%
Fennel oil 1,000 ppm 77.61% 60.35° 76.00° 57.49° 62.03
Star anise oil 1,000 ppm 66.42" 65.68" 43.05" 90.90° 66.58"
cV 30.58 12.05 27.80 23.11 26.73
LSD 25.67 10.35 30.24 25.51 23.34

Means in the same block followed by the same letter are not significant different (p = 0.05)

Cc = Colletotrichum capsici, Cg= Colletotrichum gloeosporioides, Py = Pythium sp., Rs= Rhizoctonia solani

Tr= Trichoderma harzianum

Table 2 Anthracnose disease lesion size on tested fruits treated with the modified plant extract using titanium

dioxide (TiO,) and bentonite under the persistent test.

Lesion size of disease on tested fruit

PE-O 1,000 ppm LE-O 1,000 ppm CI-O 1,000 ppm CU-E
Treatment Exposed Exposed Exposed Exposed
Ambient Ambient Ambient Ambient
sunlight sunlight sunlight sunlight
Lesion size of disease on mango “Maha Cha Nok”
Non treat 1.50° 1.50° 1.50° 1.50°
TiO, 1.75° 1.10° 1.30° 1.48° 1.20° 0.52° 1.67% 2.55%
Bentonite 1.52° 1.22° 1.30° 1.42° 0.75° 1.10° 1.05° 1.62%
TIOZ + f e a b a b b d
Bontonite 0.80 0.90 1.37 0.50 1.42 0.45 1.85 0.80
LSD 0.08 0.37 0.18 0.25
Ccv 4.42 19.79 12.33 10.93
Lesion size of disease on chili “Bang Chang”
Non treat 0.80% 0.80%° 0.80%° 0.80"
TiO, 1.55° 1.08% 0.92° 0.95° 0.80% 0.80% 0.72° 0.85™
Bentonite 0.82% 0.58° 0.60° 0.80%° 0.85% 0.72° 0.82% 1.02%
1O, ¥ 0.62° 1.20° 0.75% 0.88% 1.05% 0.75% 0.92%* 1.15°
Bentonite
LSD 0.33 0.30 0.32 0.29
Ccv 24.09 25.07 26.42 21.82

Means in the same block followed by the same letter are not significant different (p = 0.05)

PE-O= Peppermint oil, LE-O= Lemon grass oil, CI-O= Cinnamon oil, and CU-E= Curcumin extract
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