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Effects of six insect growth regulators on the growth development and

reproduction of Delia antigue Meigen Diptera Anthomyiidae

SONG Zeng-Ming XUE Ming® WANG Hong-Tao Department of Entomology College of Plant Protection

Shandong Agricultural University Tai’ an Shandong 271018 China

Abstract The effects of six IGRs in LCy_5 concentration on development and adult fecundity of onion
maggot Delia antique Meigen  Diptera Anthomyiidae were observed by treating the 1st and 3rd larvae of
onion maggot with phoxim as a control. Adult fecundity was also investigated through continuous feeding the
adults on milk solution with different IGRs. The results showed that except tebufenozide the other 5 IGRs
had obviously adverse effects on larval development periods pupation rate pre-oviposition periods adult
longevity and eggs laid per female. Both larval development period and pre-oviposition period were prolonged
by about 3 days pupation rate was reduced by 26.7% - 30.0% adult longevity was decreased by 22.3 —
24.3 days and eggs laid per female was reduced by 35.5% —49.9% when the 1st instars were treated with
cyomazine and hexaflumuron. Whereas when the 3rd instars were treated with these two IGRs deformed
pupae without resulting in larval death was observed eggs laid per female was reduced by 45.7% — 57.8%
and adult longevity was shortened by 18.0 - 20.67 days. Feeding the adults with milk solution with different
IGRs in 1:2000 IGR : milk prolonged pre-oviposition period decreased eggs laid per female and egg
hatchability remarkably increased mortality of 1st instar larvae which was as high as more than 95% . The
results indicated that taking advantage of the adult trait of nutrient supplement cyromazine and hexaflumuron
could be added into milk or sugar solution to lure the adult to reduce its fecundity effectively which could
make the environment-friendly management of onion maggot come true.
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1.4 6
SPSS 11.0 Compare Means One-way

1 6 LCy_s0 1
Table 1 Effect of six IGRs in LCy,_s, concentrations on the larval duration pupation rate and emergence rate

of Delia antique with its 1st instar larvae treated

Insecticides Number of larvae tested Larval duration d Pupation rate % Emergence rate %
CK 80 15.50+0.70 ¢ 96.33+0.88 a 96.67+1.67 a
Phoxim 80 15.03+1.03 ¢ 95.67+1.20 a 95.33+1.45a
Chlorfluazuron 80 17.03+£1.13 b 81.00+2.081 b 92.33+0.88 b
Lurfenuron 80 18.17+1.09 a 72.00+1.53 ¢ 93.67+1.45b
Hexaflumuron 80 18.43+0.85 a 63.33+2.03 d 92.00+0.58 b
Flufenoxuron 80 16.90+£0.67 b 77.67+3.18 be 93.67+0.88 b
Tebufenozide 80 15.50+0.76 ¢ 95.67+1.45 a 94.00+1.00 a
Cyromazine 80 18.77+0.28 a 65.67+2.91d 92.00+1.00 b
+ Foos The values in table were mean + SE of

four replicates. Means within a column followed by a common letter are not significantly different at P =0.05. The same for the following tables.

2.1.2 6 50.67 18
1 4 3.3
2
3 6 1
2
196.00 391.00 49.9%
44.33 46.33 252.00 265.00

68.67 22.3 24.3 35.5% 32.2%
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Table 2 Effect of six IGRs in LC,,_5, concentrations on the adult longevity and fecundity

of Delia antique with its 1st instar larvae treated

Insecticides

Number of tested adults pair Pre-oviposition period d

Longevity of adult d

Eggs laid per female

Egg hatchability %

CK 4x4 6.80+0.06 ¢ 68.67 +3.18 ab 391.00£2.31 a 95.86+0.67 a
Phoxim 4x4 6.87+0.03 ¢ 70.67 +2.60 a 352.33+6.06 b 94.67+0.33 a
Chlorfluazuron 4x4 8.90+0.17 b 65.33+2.03 b 323.67+5.21 ¢ 92.00+1.53b
Lurfenuron 4x4 9.67+0.09 a 50.67 +£0.88 ¢ 265.00+12.86 d 93.73+0.33 ab
Hexaflumuron 4x4 9.90+0.12 a 44.33+2.33d 252.00+9.53d 92.67+1.45b
Flufenoxuron 4x4 8.93+0.12 b 64.67 +2.60 b 308.33+11.26 ¢ 95.33+0.33 a
Tebufenozide 4x4 7.13+0.09 ¢ 67.33+2.33 ab 362.33+4.41 b 95.07+1.15a
Cyromazine 4x4 9.70+0.15 a 46.33+2.03 d 196.00 £ 6.93 ¢ 92.13+0.10 b
2.2 6 3 6
2.2.1 3 6
3 Silhacek ~ Porcheron 1990
10.37
7.83 2.54 6
10.37 10.0 9.87 3
2.54 2.17 2.04
LCy-5 3
Table 3 Effect of six IGRs in LC,,_s, concentrations on the development ration of 3rd
instar larvae and emergence rate of Delia antique with its 3rd instar larvae treated
3
Insecticides Number of tested larvae Larval development period d Emergence rate %
CK 80 7.83+£0.22 ¢ 98.38+1.67 a
Phoxim 80 7.33+0.38 ¢ 96.63+3.33 a
Chlorfluazuron 80 10.0+0.90 a 93.38+1.86 b
Lurfenuron 80 9.87+0.47 a 95.38+0.88 a
Hexaflumuron 80 10.17+0.69 a 93.63+2.19 b
Flufenoxuron 80 8.50+0.29 ab 93.75+2.08 b
Tebufenozide 80 9.07+0.41 ab 95.38+2.67 a
Cyromazine 80 10.37+0.17 a 91.25+0.88 b
2.2.2 6
3
4 163.00 386.00
1.9 ~3 57.8%
209.67 211.67
3 45.7% 45.16%
3
42.0 44 .67 47.67 62.67 308.33 283.33 20.12%
20.67 18.0 15.0 26.6%
2.67 5.0 3
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Table 4 Effect of six IGRs in LC,,_s, concentrations on the adult longevity

and fecundity of Delia antique with its 3rd instar larvae treated

Insecticides Number of tested adults Pairs  Pre-oviposition period d Longevity of adult d Eges laid per female Egg hatchability %
CK 4x4 6.50+0.15 ¢ 62.67+1.76 a 386.00 £4.93 a 97.73+0.33 a
Phoxim 4x4 6.83+0.03 ¢ 64.67+1.45a 346.67+5.21 b 96.27+0.20 a
Chlorfluazuron 4x4 8.37+0.19b 57.67+2.96 ab 283.33+34.92 ¢ 95.73+0.73 a
Lurfenuron 4x4 9.50+0.29 a 47.67+3.18 b 211.67+4.33d 92.67+1.70 b
Hexaflumuron 4x4 9.40+0.23 a 42.00+£2.08 ¢ 209.67+6.94 d 91.33+0.33 b
Flufenoxuron 4x4 8.53+0.27 b 60.00+1.53 a 308.33+£5.49 b 95.73+0.33 a
Tebufenozide 4x4 7.20+0.44 ¢ 64.33+2.73 a 349.00 + 10.21 ab 96.73+1.45 a
Cyromazine 4x4 9.20+0.44 a 44.67+2.03 be 163.00£2.65 e 91.73+0.33 b
1
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Fig.1 Effect of six IGRs in LCy_5 concentrations 3.1
on eggs laid per female over time of Delia antique
with its 3rd larvae treated
Dabire et al. 1999
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Table 5 Effects of four IGRs on reproduction and offspring survival of Delia antique with its adults feeding on them
12
Insecticides Concentration Number of tested ~ Adult survival Pre-oviposition Eggs laid Egg hatchability ~ Larval mortality
fiseehieides mg/L adults Pairs rate % period d per female % %
Blank 0 4x4 100.0 5.67+0.33 ¢ 356.00+£3.06 a 99.47+0.53 a 3.67+0.33 ¢
Chlorfluazuron 25 4x4 96.8 7.67+0.88ab  291.00+7.51b 26.83+6.84 d 100.00 a
Hexaflumuron 25 4x4 90.6 8.33+0.33a  254.33+10.65 ¢ 51.57+2.53 ¢ 94.33+1.20b
Tebufenozide 100 4x4 96.8 6.33+0.33 b 343.00+£7.00 a 97.47+0.62a 4.00+0.58 ¢
Cyromazine 375 4x4 93.8 7.33+£0.67 ab 163.00+6.35 d 81.90+4.29 b 100.00 a
Alam ef al. 2001
Gurr et al. 1999
Lim et
al. 1990 Miller et al. 1996
3.3
Liriomyza huidobrensis Diptera Agromyzidae 5
42 Weintraub 2001
35 2004
Hunter and Vincent 1965 Mulder and Gijswijt 1973
Ker 1977
2004
3.2
Taylor et al .
2001

Perez-Farinos 1998
Aubeonymus mariaefranciscae  Roudier

Coleoptera  Curculionidae

Alam 2001

Levot and Shipp 1983
Friedel and McDonell 1985 Martinez and Moreno
1991 Moreno et al. 1994 Budia and Vinuela 1996
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