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BIOSURFACTANTS/SECONDARY METABOLITE/LIPOPEPTIDES/INDUCE

RESISTANT/Colletotrichum gloeosporioides

Anthracnose disease, caused by Colletotrichum gloeosporioides, is an important
disease of the green shallot in Thailand. It can reduce green shallot products, causing up
to 80% yield losses in green shallot growing areas. The objective of this study was to
evaluate the efficiency of biosurfactants produced by Bacillus subtilis on growth
promotion and induced resistance in green shallot. The efficacy of biosurfactant
from B. subtilis strain D604 on fungal growth colony inhibition was investigated. The
results showed that the biosurfactant B. subtilis strain D604 at the volumes of 150 and
200 pl can significantly inhibit C. gloeosporioides colony growth at 70.81 and 73.48%,
respectively. Then biosurfactant from the B. subrilis strain D604 was compared with the
B. subtilis strain D604, Prochloraz, and commercial B. subtilis was used to investigate
anthracnose disease control and resistant mechanisms induced after 28 days green
shallot under greenhouse conditions. When applied biosurfactant at every 7 days for 4
times and then inoculated with C. gloeosporioides at 7 days after foliar treatment, the
results showed that Prochloraz and biosurfactants could significantly reduce
anthracnose disease severity up to 64.70 and 58.80% respectively, when compared with
the control. Besides, when applied biosurfactant as a foliar treatment, it was found that
biosurfactant from B. subtilis strain D604 affects plant growth including fresh weight, dry

weight, plant height at 30.34 cm, 119.96 and 32.69 g, respectively, and significantly
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increased chlorophyll and auxin content at 25.86 ul mL™" and 14.76 ng g fresh weight.
Moreover, for the defense mechanism investigation in green shallot leaves such as
phenolic compound (PCs) and salicylic acid (SA), the defense enzymes: phenylalanine
ammonia-lyase (PAL), and PR-protein: chitinase (Chi) were investigated at 0 24 and 48
hours after inoculation (HAI). The results found that the total of PCs significantly
increased at 24 HAI to levels of 352.71 316.87, 296.87, and 281.50 pg g fresh
weight from foliar treated with biosurfactant B. subtilis strain D604, B. subtilis strain
D604, commercial B. subtilis, and Prochloraz, respectively. Likewise, the accumulation
of SA significantly increased at 24 HAI to levels of 103.58, 116.83, 90.67, and 87.04 pg g
fresh weight, respectively. Similarly, PAL activity also significantly increased at 24
HAI with levels of 15.39, 9.93, 7.36, and 5.55 pumol mg ' protein, respectively. On the
other hand, Chi activity significantly increased at 24 HAI with levels of 4.11, 3.19, 2.52,
and 2.46 pmol mg'protein from foliar treated with biosurfactant strain D604,
Prochloraz, B. subtilis strain D604, and commercial B. subtilis, respectively. These
results indicated that the biosurfactant B. subtilis strain D604 has direct and indirect
effects that could act as plant growth promotion and as an antimicrobial agent and
activate several plant defense mechanisms during host-pathogen interaction. Induced
plant resistance using biosurfactants can be an alternative method to control green
shallot disease. This is an agricultural safety biosurfactant to reduce chemical fungicide

for the farmer, consumer, and the environment.
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