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Effect of ultrasound on stem borer Sesamia nonagrioides
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Abstract
Mediterranean corn stalk borer (Sesamia nonagrioides) is one of the major pests in corn and sugarcane fields of Khuzestan

province, southwest Iran. Application of ultrasound for physical control of insect pest with hearing ability can be used
as appropriate alternative for chemical control in integrated pest management program. In this study, repellency effect of
different ultrasonic frequencies and wave shapes on the moth was evaluated using free-choice tests. Moreover, effect of
the effective ultrasound on some biological characteristics and larval distribution patterns of the insect were studied in
non-choice experiments. The frequency 40 KHz had the highest repellent effect for the moths. However, the wave shape
did not significantly influence the repellency property. In frequency 40 KHz, longevities of 1% -3' instar larvae were
significantly reduced (4.97-8.33%). Furthermore, weights of all larval instars significantly affected by the ultrasound and
reduced (3.61-12.66%). Investigation on the larval distribution pattern exposed to the ultrasound indicated that the larvae
migrated from front of ultrasonic source and tended to escape from the ultrasonic source. Results of the study implicated
potential of the ultrasound for controlling S. nonagrioides population. However, the results of the laboratory study require
field studies for validation.

Key words: Biological effects, Hearing, IPM, Physical control, Repellency
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Figure 1. The designed glass chambers for performing free-choice trials (Schematic figure). A. ultrasonic chamber [covered by
using soundproof layers], B. Control chamber [without the ultrasonic exposure], C. Glass connecting tunnel, D. The moth
introducing opening, E. Released moths, F. Signal generator device, G. Operation of intermediate software using laptop

computer.
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Figure 2. The wave shapes were emitted in the experiments.
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Figure 3. Schematic figure of designed experimental glass chambers for non-choice trials. A. Ultrasonic chamber; B.
Experimental plot; C. Ventilation opening; D. Emitter of signal generating device; F. Control chamber (without

ultrasound exposure)
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Table 1. Analyses using General linear model (GLM) procedure for main factors and their interaction for repelled moths

of Sesamia nonagrioides.

Source Degree of freedom F P-value
Frequency 79 4.50 <0.0001
Wave shape 3 0.35 0.7919
Sex 1 1.28 0.2575
Wave shape x Frequency 237 0.52 1.0000
Wave shape x Sex 3 1.18 1.0000
Frequency x Sex 79 1.13 0.2.58
Wave shape x Frequency x Sex 237 0.43 1.0000
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Figure 4. Repellency indices (%) of sonic and ultrasonic frequencies on Sesamia nonagrioides moths (similar letters do
not show significant differences at 5% level using LSD test).
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Figure 5. Distribution patterns of S. nonagrioides moths in the ultrasonic and control chambers. The point 0 and 0 showed
spatial coordinate of the ultrasound outlet. Different densities of the moths per each quadrat are shown with various colors.
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Table 2. Mean + SE of longevities of various immature life stages Sesamia nonagrioides longevities (day) exposed to

ultrasound (40 KHz).

. Mean + SE
Life stage Ultrasonic treatment Control Lar=e) P-value
Larvae 1%t 3.82+0.10 4.02 +0.05 -1.84 0.054
Larvae 2" 9.30+0.20 9.96 + 0.04 -3.24 0.006
Larvae 3% 11.00 £0.32 12.00 £ 0.45 -1.83 0.053
Larvae 4t 11.40 £ 0.25 11.60 £ 0.25 -0.58 0.290
Larvae 5t 9.20 +0.37 9.60 + 0.25 -0.89 0.199
Pupae 5.00 +0.32 5.00 +0.32 0.00 0.500
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Table 3. Mean + SE of weights of various immature life stages Sesamia nonagrioides weights (gram) exposed to

ultrasound (40 KHz).

Life stage - Mean + SE ar=8) P-value
Ultrasonic treatment Control

Larvae 1% 0.35+0.00 0.38 +£0.00 -1.84 0.052

Larvae 2" 0.60 +0.01 0.63+0.01 -2.64 0.015

Larvae 31 0.80 £ 0.01 0.83+0.01 -2.22 0.029

Larvae 4t 1.27+£0.01 1.36 £0.01 -5.13 <0.001

Larvae 51 2.62 +£0.03 3.00 £ 0.05 -6.42 <0.001
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Table 4. Mean + SE various life stages Sesamia nonagrioides survival rates (%) exposed to ultrasound (40 KHz).
. +

Life stage Ultrasonic treatmerll\:I ean S Control Lar=s) P-value

Larvae 1% 100 100 - -

Larvae 2™ 62.00 + 2.55 66.00 £ 2.92 -1.03 0.166

Larvae 3 58.13 £2.33 77.10 £ 0.99 -7.49 0.000

Larvae 4™ 83.45+2.21 88.22 + 3.40 -1.18 0.137

Larvae 5% 84.28 + 6.97 91.18 +2.31 -0.940 0.188

Pupa 100.00 + 0.00 100.00 + 0.00 - -

Adult (female) 2.2+0.37 4.0+0.32 -3.67 0.003

Adult (male) 2.2+0.20 3.6 £0.68 -1.98 0.041
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Figure 6. Larval distribution patterns of S. nonagrioides in the ultrasonic and control chambers. The point 0 and 0 showed
spatial coordinate of the ultrasound outlet. Different densities of the larvae per each quadrat are shown with various colors.
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