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Abstract

There are an abundance of essential oils in citrus, of which d-limonene - o - pinene, and myrcene are the principal
components. Our studies showed that the effects of quick knockdown, mortality, and repellency of citrus essential oils against the
housefly and German cockroach were significant. A dose of 0.5 g of citrus essential oils showed the effect of quick knockdown
(KT50) on houseflies in 10-20 s. The same dose of oils killed all treated flies within 24 h. The KT50 of 1 g oils against German
cockroaches was within 3 to 4 min, and 80-90% of treated cockroaches died within 24 h. In addition, citrus essential oil impeded
metamorphosis in housefly pupae. The inhibited emergence rate of housefly pupae increased with the increased dipping time. The
retention time repellency of essential oils against the German cockroach was about 1 to 2 d.
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Table 1. Knockdown times (KTx) and mortality of houseflies and German cockroaches for citrus essential oils

with spraying tower and smearing methods

Method Insect Dose KT 95% Confidence Mortality (%)
(g/glass vial) limits
Spraying tower Cockroach
male 1.04£0.17 3.08 min 2.56-3.6 83.3
female 0.98+0.21 4.51 min 3.9-5.2 81.7
Housefly
male 0.50£0.01 134 s 11.5-15.3 100.0
female 0.56 =0.06 173 s 15.1-19.6 100.0
Smearing Cockroach
male 1.03%=0.17 12.1s 8.7-16.1 88.3
female 1.01+0.14 21.7s 22.3-33.6 90.0
Housefly
male 0.46+0.06 7.6s 45-11.2 100.0
female 0.46+0.02 113 s 7.2-16.0 100.0
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Table 2. Knockdown times (KT.) of monoterpenes against housefly by the Nagasawa

method
Compounds Conc. (g/ml) KTy (s) 95% Confidence KTs (s)
limits
d-Limonene 2 18.2 9.3-25.2 124.3
#-Pinene 2 324 22.6-42.1 165.7
Myrcene 2 16.9 10.3-22.6 90.9
Ethyl butyrate 2 68.2 57.8-79.0 223.7

K= TRERERREZERRB R LI

Table 3. Inhibited emergence effects of monoterpenes on housefly pupae for different dipping times

Dipping % of pupae not emerged
time (s) Control n-Hexane Acetone d-Limonene a-Pinene Myrcene Ethyl butyrate
3 10.00£3.00 de = T4.67£6.81 ¢ 62.33£5.03 b 60.00=7.00 be 44.33£5.13 d

10 - 576231 e 90.00+8.89 ab 78.00%+8.54 ab 45.67+10.26 d 4767503 d
30 = 20.00+£8.89 d 8767681 b 7767£15.70 a 54.33+£7.51 cd §2.33%£5.03 be
60 50.00£10.00 ¢ = 94.33+£231 ab  B8467F681a 60.00E£3.00 be 74.33£10.26 ¢
90 433231 a 70.00£7.00 b = 95.33+4.04 ab 85.67+8.08a T0.00£889b 92.33+10.79 ab

120 567231 a 90.00£3.00 a 13.33+9.0 1000£00.00a 100.0£00.00a 99.00%=1.73 a 100.00£0.009 a

All values are the mean®SD of three replicates. Means within a column followed by the same letter are not
significantly different (p < 0.05; Duncan’s multiple range test).
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Table 4. Effects of repellency by monoterpenes against German cockroaches

Compounds Repellency (%) Repellency class
(h) 0.5 1.0 2.0 25 3.0

d-Limonene 93.5 100.0 98.1 96.5 91.2 5

#-Pinene 96.7 97.2 98.1 98.2 98.2 5

Myrcene 80.6 81.1 825 94.7 91.2 5

Ethyl butyrate 29.0 40.5 45.3 43.9 31.7 2-3
(d) 1 2 3 4 5

d-Limonene 63.2 29.4 30.3 37.2 37.3 2-4

7-Pinene 96.1 24.7 15.7 16.3 3.60 1-5

Myrcene 90.7 60.1 BB.1 46.5 47.0 35

Ethyl butyrate 21.1 29.4 50.6 45.3 32.5 2-3
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Mortality and Repellency Effects of Essential Oils from Citrus
against the Housefly and German Cockroach

Sin-Chung Liao  Kaohsiung District Agricultural Improvement Station. | Longshu Lane, Mingshen Road, Pingtung 900, Taiwan, R.0.C.

ABSTRACT

There are an abundance of essential oils in citrus, of which d-limonene, o-pi-
nene, and myrcene are the principal components. Our studies showed that the
effects of quick knockdown, mortality, and repellency of citrus essential oils
against the housefly and German cockroach were significant. A dose of 0.5 g of
citrus essential oils showed the effect of quick knockdown (KTs) on houseflies
in 10-20 s. The same dose of oils killed all treated flies within 24 h. The KT of 1
g oils against German cockroaches was within 3 to 4 min, and 80-90% of treated
cockroaches died within 24 h. In addition, citrus essential oil impeded metamor-
phosis in housefly pupae. The inhibited emergence rate of housefly pupae in-
creased with the increased dipping time. The retention time repellency of essen-
tial oils against the German cockroach was about 1 to 2 d.

Key words: housefly, German cockroach, citrus essential oil, mortality,
repellency.
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