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A monoterpenoid compound, benzylideneacetone (BZA), is a metabolite of an entomopathogenic bacterium,
Xenorhabdus nematophila. Tts primary biological activity is an inhibitor of phospholipase A,, which catalyzes
the committed step of biosynthesis of various eicosanoids that are critically important to mediate insect immune
responses. When BZA was applied to two-spotted spider mite, Tetranychus urticae, it exhibited a dose-dependent
mortality in leaf:disc assay. Subsequently BZA was tested against 7. wrticae infesting apples in a field orchard,
in which it showed a significant control efficacy, which was not statistically different with that of a commercial
acaricide. BZA also had significant antibacterial activities against three species of plant pathogenic bacteria
when it was added to the bacterial cultures, in which it showed the highest inhibitory activity against a bacterial
wilt-causing pathogen, Ralstonia solanacearum. The bacterial pathogen caused significant disease symptom to
young potato plants. However, BZA significantly suppressed the disease occurrence. This study suggests that
BZA can be used to develop a novel crop protectant to control mite and bacterial pathogen.
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Fig. 1. Acaricidal effect of benzylideneacetone (BZA) on
Tetranychus urticae by leaf-disk assessment. (A) Effects of
BZA (1,000 ppm) and Pro-Tyr (PY, 1,000 ppm) at 48 h after
treatment. (B) Dose-mortality of BZA. Each treatment was
replicated three times and each replication used 50 adult mites
for bioassay. ‘Control” represents no chemical treatment. Different
letters above standard deviations represent significant difference
among means at Type I error = 0.05 (LSD test).
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Table 1. Control efficacy of two eicosanoid biosynthesis inhibitors against two spotted spider mite, Tetranychus urticae, in apple
orchard at Andong, Gyeongbuk, Korea. Benzylideneacetone (BZA) and Pro-Tyr (PY) were used for the test chemicals. Spirodiclofen
(SPC) was a commercial product (Bayer, Seoul, Korea) and used for control treatment. Each treatment was replicated thrice with
a randomized block design. Each replication consisted of more than 50 adults at a chemical treatment.

Dose 3 DAT 7 DAT
Test chemicals - 1 ; o
(ppm) Survival (%) Control efficacy (%) Survival (%) Control efficacy (%)
BZA 1,000 735 £ 7.7 56.0 124.0 + 56.6° 77.1
PY 1,000 787 £ 16.7° 529 3714 + 882% 314
SPC 1,000 60.1 £ 18.9° 64.1 2259 + 172.3° 583
Untreated . 167.2 + 106.2* 541.6 + 362.8° -

'Different letters following standard deviations indicate significant differences among means at Type I error = 0.05 (LSD test).
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Fig. 2. Effect of benzylideneacetone (BZA} and Pro-Tyr (PY)
on bacterial growth for 48 h at 28°C. 40 zl of each bacterial
suspension was inoculated in 40 m! of TSB contained 1,000
ppm of BZA. The bacterial populations were monitored by
absorbance at 600 nm.
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Fig. 3. Control effect of benzylidencacetone (BZA) on the
occurrence of a bacterial wilt caused by Ralstonia solanacearum
on potato plants in semi-field condition. Each sterilized soil
(350 g) was contaminated with 15 ml of the bacterial suspension
(1.4><106 cfw/ml) and 20 ml of BZA solution (1,000 ppm) in
a pot, at which a potato plant (about 20 cm height) was planted.
" Each treatment consisted of 15 pots and replicated thrice.
Different letters above standard deviation indicate significant
difference between treatments at Type I error = 0.05 (LSD test).
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