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o — DOB48212.1:1-584 Einfekia sp. JM-2006 cylochrome ¢ oxidase subunit | {cox1) gene partial cds mitochondnial

Bl MN934219 1:1.565 Chironomus kilensis isolate EP2E cytochrome ¢ oxidase subunt I-fike (COI) gene partial sequence mitochondrial
MZ150769.1:1-654 Chironomus sp. solate ChongQing-BiShan1 cylochrome ¢ oxkdase subunit | (COX1) gene partial ods mitachondnal
AB740241.1:1-858 Chironomus kilensis mitochondrial COI gene for cytochrome ¢ oxidase subund | partial cds hgivibtvpe: B isolate: NIESDO405

LCB26507.1:1-660 Chironomus striatipennis Takase-Y1 mitechondral COI gene for cytochrome ¢ oxidase Subunit | partial cos

Chironomus  kilensis

o0 | JF412066.1:1-680 Chironomus kakensis voucher gg276 cylochrome ¢ axkiase subunit | (GOT) hene partial cds mitochondnial

W%

KCA07765.1:1-658 Chironomus kliensis voucher KOR-D4-002 cytochrome oxidage) E01) gene partial cds mitochondrial
W% | LC494848.1:1-657 Chironomus striatipennis NIESAO211 mitochondrial COI géagAof cylochrome ¢ oxidase subund | partial cds

AB836545.1:1-656 Chironomus kkensis mitochondrial COI gene for cytéchrore ¢ oxklase subunit | partial ods isolate: NIESDO4 14

LC495116.1:1-658 Chronomus slriatipennis NIESBO4BE mitochondizi COI gene for cylochrome ¢ oxidase subunit | partial cds

JN208673 1:24658 Diptera sp. BOLD:AAGES24 voucher gvc13664-1L cytochrome ondase subunit 1 (COI) gene parbial cds mitochondrial

W e MINS21253.1:2-668 Chironomus flaviplumus voucher HJ02 cytochrome oxidase subunit 1 (COI) gene partial cds mitochondnal
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Pareto Chart of the Standardized Effects
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Abstract ;

:l\l y in still or slow-moving water. The walls of sedimenta-
tion tanks in drinking water treatment plants (DWTP) such laying habitat, which can lead to larval outbreaks in
plant effluent. While chironomid larvae are often ass with poor hygiene, effective methods to control outbreaks are
needed. Here, we assessed the effect of ultrasound tfdatrhient on Chironomus kiiensis’ eggs. The mortality rate of eggs was
examined after ultrasound treatment, and the pro Qomem (heat shock protein 70 and hemoglobin) and enzymatic activities
of acetylcholinesterase, cytochrome P4, and glutathione S-transferases involved in the ultrasound-induced stress response
were analyzed before and after treatment. COMSOL software was also used to examine the characteristics of the ultrasonic
field, including frequency, power, exposure distance, and time. Higher egg mortality was observed at lower frequencies. At
28 kHz, 450 W, 15-mm exposure distance, and 75-s exposure time, 72.4% of eggs showed apoptosis after exposure. At higher
frequencies (68 kHz), mortality decreased to 50.9%. Exposure time and distance also significantly affected egg mortality.
From the geometric models, it could be seen that C. kiiensis’ eggs sustained much greater acoustic pressure (2379 Pa) with
28-kHz exposure than that with 68-kHz exposure (422 Pa); however, the propagation distance was greater at the higher
frequency. The hydraulic shear force effect of the ultrasonic radiation appeared to be the primary factor in egg mortality.
We expected that array of ultrasonic transducers embedded in the walls of water treatment plants could be effective in kill-
ing Chironomus’ eggs and highlight the potential for ultrasound as an effective treatment for the prevention of Chironomus
outbreaks in treatment plant effluents.

Chironomids are abundant insects in freshwater ecosystems

Keywords Ultrasound - Ultrasonic treatment - Chironomidae - Egg mortality - COMSOL












