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Oviposition repellent effect and toxicity of plant essential oil on mushroom fly

Bifronsina bifrons ( Stenhammar) ( Diptera: Sphaeroceridae)

WU Hua DAI Jian-Qing’ CHEN Da-Song OU Jian¥eng HUANG Hong" ( Guangdong Key
Laboratory of Animal Conservation and Resource Utilization Guangdong Public Laboratory of Wild Animal
Conservation and Utilization Guangdong Institute of Applied Biological Resources Guangdong Academy
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Abstract: In order to develop an environmentally friendly approach to control Bifronsina bifrons
( Stenhammar)  fourteen plant-derived essential oils were tested for their efficacy on control or toxic
activity at a concentration of 10 000 mg/L in the laboratory. The results showed that a-terpineol eugenol
and p-Anisaldehyde had significant control against B. bifrons. Control efficacies were 60. 17% 51. 07%
and 47. 66% respectively. The control efficacies of Myrcene «a-Pinene B-Pinene and Terpinolene were

not obvious. Eugenol has a certain toxic effect on larvae of B. bifrons and the corrected mortality rate for
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larvae reaches 42.68% . a-erpineol and p-Anisaldehyde were no obvious poisoning to B. bifrons.
Furthermore the field trials showed that a-terpineol (1 250 mg/L ~20 000 mg/L) eugenol (625 mg/L ~
20 000 mg/L) and p-Anisaldehyde (2 500 mg/L ~20 000 mg/L) had significant control against adults

of B. bifrons. The control efficacies increased significantly as the concentration.
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Table 1 Oviposition deterrent rate of each plant-derived volatiles against adult Bifronsina bifrons ( Stenhammar) at

the concentration of 10 000 mg/L under the laboratory condition ( Selective test)

( /50¢g ) Average caich count (%)
Compounds Treatment Control Oviposition deterrent rate
a- a-Terpineol 18.40 +4.98 73.40 £2.07 (60.17 £9.57) **
Eugenol 24.40 £3.21 75.00 £5. 05 (51.07 £2.63) ™~
p-Anisaldehyde 25.40 +4. 62 71.20 £3. 11 (47.66 +7.10) **
Myrcene 83.80 £4.09 81.60 +3.78 ( -1.32£3.91)
a-  a-Pinene 84.20 +4.27 80.20 +3.35 ( —2.41 +4.44)
B-  P-Pinene 89. 80 +6. 83 84.20 +4.92 ( -3.16 £6.55)
Terpinolene 87.80 +4.32 82.40 +3.44 ( -3.15 +4.15)
Linalool 110. 20 +10. 43 70.40 £5.32 ( -21.95+3.68) **
B- B-Caryophyllene 130.60 +11. 59 82.60 6. 19 (-22.39+£6.81) **
Citronellal 140. 60 = 11. 48 78.80 £9.01 (-28.24+5.01) **
Geraniol 147.00 +10. 58 80. 00 +8. 60 (-29.61£2.97) **
Limonene 171.20 £12.32 77.20 +8.79 (-37.97£1.92) *~
Citral 214.00 = 13. 87 74.00 +7.35 ( -48.66+2.85) **
3-  3-Carene 224.20 £17.77 74.20 7. 82 ( =50.27 +3.41) **
+ (n=3);" (P<0.05); **"

(P <0.01) . Note: Values are the means #SD (n=5) ;" and **
and the control at P <0.05 and P <0. 01

respectively.

indicate a significant difference between treatment
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2 10 000 mg/L o N
Table 2 Effect of 10 000 mg/L. o-Terpineol 10 000 mg/L eugenol and 10 000 mg/L p-Anisaldehyde on Bifronsina bifrons

( Stenhammar) at different developmental stages

a- a-Terpineol Eugenol p—Anisaldehyde
Stage (%) (%) (%) (%) (%) (%)
Mortality Corrected mortality Mortality Corrected mortality Mortality Corrected mortality
Egg 6.00 £4.18  (4.05+4.20)  23.00+5.70 (19.65+7.09) ** 11.00+2.24  (8.16 +4.34) "
Larva 9.00 +2.24 (5.11 £3.54) ° 45.00 £3.54 (42.68 £3.94) ** 17.00 £7.58 (14.47 +6.92) **
Pupa 8.00+5.70  (4.11+4.22)  20.00+7.07 (16.76+4.83) “* 8.00%5.70 (4.21 +4. 40)
Adult 6.00 £2.24 (2.05 +2.81) 12.00 £7.58  (8.44 £5.05) " 9.00 £4.18 (3.11 £2.84)

+ (n=5);" (P<0.05); **
(P <0.01) o Note: Values are the means +SD (n=5); ~ and ** indicate a significant difference between treatment and

the control at P <0. 05 and P <0.01 respectively.

3 o N

Table 3 Virulence of a-Terpineol eugenol and p-Anisaldehyde to Bifronsina bifrons ( Stenhammar) larva

LCs, 95%
Compounds Virulence regression equation (mg/L) Confidence limits X df P
a— a-Terpineol Y = -3.488 +0.458 X 40 676 080. 550 - 0. 043 4 1. 00
p-Anisaldehyde Y= -4.089 +0.744 X 311 941. 332 39 157.997 ~1.304E +33 0. 171 4 0.997
Eugenol Y=-4.120+0.974 X 16 965. 159 8 625. 668 ~92 136. 586 0.510 4 0.973
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Fig. 1  Oviposition deterrent rate of a-Terpineol eugenol and p-Anisaldehyde against adult Bifronsina bifrons ( Stenhammar)
in the field ( nonselective test)

P<0.05 o Note: Different lowercase letters indicate a significant difference at P <0. 05.
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