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Table 1. Toxicity of acetamiprid, pymetrozine and flonicamid on adult wasps of Aphidius matricariae

Lethal concentration (mg a.i/l)

Insecticide Slope = SE »2 (df) LCoe Co Cu
(95% FL?) (95% FL) (95% FL)

- 1.19 3.07 18.64

Acetamiprid  163£009 138 (3) (1.02-1.36) (2.73-3.47) (15.01-24.19)
114951
: 587.13 740.20

Pymetrozine 6.70 £ 0.37 1.72(3) (564.33-607.78) (719.35-761.90) (11202%1836(;

89.85 133.15 281.1

Flonicamid 3.94+0.23 3.60 (3)

(76.95-101.05)  (102.1-147.05)  (242.1-346.55)

@ Fiducial limits

2983 7 Olpis (595 B 50 pi Canw duslio Sy wwolTighs 9 (9239 50 Sk 2 ALl (o S =T J9ur
Aphidius matricariae

Table 2. Relative potency of acetamiprid, pymetrozine and flonicamidto compare toxicity the
insecticides on adult wasps of Aphidius matricariae.

Insecticides

Relative potency

95% Confidence interval of
relative potency

Flonicamid vs. Acetamiprid
Pymetrozine vs. Acetamiprid
Pymetrozine vs. Flonicamid

23.30-92.37"
122.10-681.64"
4.06-7.02"

*Relative potency considered significant when its 95% confidence interval did not comprise the value 1.0 (Robertson et al., 2007)
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Figure 1. Functional response of Aphidius matricariae at different densities of third instar nymphs of
Aphis fabae in control, acetamiprid, pymetrozine and flonicamid treatments. Left: number of
parasitized hosts. Right: proportion of parasitized hosts (Symbols are observed data and lines are
predicted by model (equation2)).
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Table 3. Results of logistic regressions analysis of the proportion of host parasitized versus host density by Aphidius
matricariae at different treatments.

Full Model Reduced Best
Fit Model
Treatment Coefficient Estimate SE x P-value Coefficient Estimate SE b P-value
Control Constant (Po) 1.8422 0.36 26.60 < 0.0001
Linear (P1) -0.1764 0.05 11.65 0.0006
Quadratic (P2)  0.0048 0.01 6.23 0.0125
Cubic (P3) -0.0004  0.00002 4.77 0.0289
Acetamiprid  Constant (Po) 0.6160 0.31 3.90 0.082 Constant (Pg)  -0.3824 0.11 12.39 0.0004
Linear (P1) -0.1600 0.04 10.61 0.0011 Linear (P1) -0.0202 0.002 67.90 <0.0001
Quadratic (P2)  0.0045 0.002 5.80 0.0160
Cubic (P3) -0.00004  0.0002 4.64 0.0312
Pymetrozine  Constant (Po) 1.5232 0.34 20.16 <0.0001  Constant (Po) 1.0038 0.19 29.26 <0.0001
Linear (P1) -0.1516 0.05 9.23 0.0024 Linear (P1) -0.0611 0.01 25.82 < 0.0001
Quadratic (P2)  0.0040 0.002 4.64 0.0331  Quadratic (P2)  0.0005 0.0002 12.05 0.0005
Cubic (P3) -0.00003  0.00002 3.54 0.0599
Flonicamid Constant (Po) 1.3047 0.32 15.90 < 0.0001
Linear (P1) -0.1490 0.05 9.34 0.0022
Quadratic (P2)  0.0042 0.00182 5.20 0.0226
Cubic (P3) -0.00004  0.00002 4.25 0.0393
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Table 4. Estimated parameters of functional response + SE for Aphidius martricariae to different
treatments.
Treatment a(h? Tn(h) T/Th r
(Asymptotic 95% (Asymptotic 95%
Cl) Cl)
Control 0.0432 £ 0.01 0.5170 + 0.06 46.42 0.96
(0.0324-0.0540) (0.3945-0.6394)
Acetamiprid 0.0237 + 0.003 1.4257 £0.13 16.83 0.94
(0.0180-0.0293) (1.1757-1.6758)
Pymetrozine 0.0414 +0.004 0.6133 £0.05 39.15 0.97
(0.0332-0.0496) (0.5089-0.7177)
Flonicamid 0.0398 + 0.01 0.6816 + 0.07 35.21 0.96

(0.0304-0.0492)

(0.5499-0.8134)

alisee (Sl o o Aphidius matricariae ja3 ol (iis19 (S ol sl dwslio (S 3 0 083 cposd (Sddominnl -0  fo
Table 5. Parameters estimated for comparing functional response parameters between different

treatments for Aphidius martricariae.

Treatment Parameter  Estimate  Asymptotic Asymptotic 95% CI
SE Lower Upper
Control vs. Acetamiprid Da -0.0195 0.006 -0.0313 -0.0077
Drn 0.9088 0.184 0.5467 1.2709
Control vs. Pymetrozine Da -0.0018 0.007 -0.0153 0.0117
Drn 0.0964 0.083 -0.0668 0.2595
Control vs. Flonicamid Da -0.0034 0.007 -0.0176 0.0109
Drn 0.1647 0.092 -0.0176 0.3470
Pymetrozin vs. Acetamiprid Da? -0.0177 0.005 -0.0274 -0.0079
Dm° 0.8124 0.1513 0.5139 1.1110
Pymetrozin vs. Flonicamid Da -0.0016 0.006 -0.0140 0.0108
Drn 0.0683 0.0840 -0.0975 0.2342
Flonicamid vs. Acetamiprid Da -0.0161 0.005 -0.0267 -0.0055
Drh -0.7441 0.1664 0.4157 1.0725

2 Dq: indicator variable estimates the differences between the treatments in the value of the parameter a
b Dmy: indicator variable estimates the differences between the treatments in the value of the parameter T
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Abstract
Background and Objectives

It is necessary to investigate side effects of the pesticides on natural enemies of pests for
integrated pest management (IPM) programs. Insecticides may impair physiological and
behavioral traits of parasitoid wasps. This research was designed to study toxicity of
actamiprid, pymetrozine and flonicamid on Aphidius matricariae Haliday (Hym.:
Braconidae: Aphidiinae), a parasitoid wasp of Aphis fabae Scopoli (Hemi.: Aphididae).
Furthermore, their sublethal effect were evaluated on the functional response of the
parasitoid wasp of under laboratory conditions (25+1 °C, 65+5% R.H. and 16:8 (L: D) h).
Materials and Methods

A residual bioassay method was used to determine the toxicity of the insecticides on A.
matricariae. Adult parasitoids were exposed to LCos of the insecticides and distilled water
as control on the glass vials and functional response study was done. After 24 h, randomly
selected 6 alive mated females were transferred individually to cylindrical containers
containing broad bean seedlings infested by densities of 2, 4, 8, 16, 32 and 64 of the third
instar A. fabae nymphs. Each host density had fifteen replications. Aphids were left on the
plants until mummification of the parasitized individuals. Functional response type was
determined using logistic regression and its parameters were estimated by non-linear
regression using SAS program.

Results and Discussion

The LCso of values of actamiprid, pymetrozine and flonicamid were 3.07, 740.20 and
133.15 mg a.i./l, respectively. The results showed that acetamiprid was more toxic than
pymetrozine and flonicamid to adult stage of A. matricariae. Functional response of the
parasitoid on control and the insecticides treatments fitted the type Il. Attack rate (a) in
control, actamiprid, pymetrozine and flonicamid treatments were estimated 0.0432 + 0.01,
0.0237 + 0.003, 0.0414 + 0.004 and 0.0398 + 0.01 h'* and handling time (Tn) were 0.5170
+0.06, 1.4257 £ 0.13, 0.6133 + 0.05 and 0.6816 + 0.07 h, respectively. The attack rate (a)
value of A. matricariae exposed to acetamiprid was significantly lower than that of control
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and other insecticides treatments. The highest value of handling time(Th) was observed in
acetamipirid. Although, they were not significantly affected by pymetrozine and
flonicamid. Maximum rates of parasitism (T/ Tr) in control and mentioned insecticides
treatments were estimated 46.42, 16.83, 39.15 and 35.21 aphids, respectively.

Conclusion

According to present results, acetamiprid negatively affected the attack rate (a), handling
time (Th) and maximum attack rate (T/Tn) of parasitoid compared to the control,
pymetrozine and flonicamid treatments. Pymetrozine and flonicamid had lower side effects
on A. matricariae in comparison with acetamiprid and they were suitable candidates for
controlling of A. fabae in combination with A. matricariae. Although, studying side-effects
of the insecticides on the mentioned parasitoid wasp in semi-field and field conditions are
needed to obtain more applicable recommendations.
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