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Table 1. Parameters obtained from logistic regression fitting in proportion to Brevicoryne brassicae nymphs
parasitized by Diaeretiella rapae against the initial density, at flonicamid and imidacloprid treatments

Treatments Parameter Estimate SE Chi—Square P—Value
Intercept(P0) 1.2874 0.3248 15.71 0.0001
control Linear(P1) -0.0951 0.0466 4.16 0.0414
Quadratic(P2) 0.00167 0.00187 0.80 0.3715
Cubic (P3) -0.00001 0.000022 0.29 0.5917
Intercept(P0) 0.9063 0.3116 8.46 0.0036
Flonicamid Linear(P1) -0.0975 0.0463 4.44 0.0351
Quadratic(P2) 0.00197 0.00189 1.09 0.2965
Cubic (P3) -0.00002 0.000022 0.57 0.4512
Intercept(P0) -0.2082 0.3111 0.45 0.5034
Imidacloprid Linear(P1) 0.00830 0.0481 0.03 0.8631
Quadratic(P2) -0.00273 0.00201 1.84 0.1747
Cubic (P3) 0.000043 0.000024 3.24 0.0717

03 Brevicoryne brassicae e ys 4 s Diaeretiella rapae ;455 glows Ol 5 o & sy81 = ¥ Jsd

Lol ol a5 Ll 515 (sl e

Table 2. Estimated parameters (mean + SE) indicating functional response of Diaeretiella rapae to Brevicoryne

brassicae nymphs at flonicamid and imidacloprid treatments

Attack rate (h™)

Handling time (h)

Maximum attack rate

2
Treatment a+SE T,£SE R (I/'T»)
0.0586:0.0039 1.1347+0.0451
Control (0.0506-0.0665)" (1.0448 —1.2246) 0.98 2113
. 0.0456+0.006 1.477620.1131
Flonicamid (0.0336-0.0576) (1.2523-1.7028) 0.95 16.24
midacloprid 0.00375+0.0005 2.5415+0.0951 0.9 0.44

(0.0026-0.0048)

(2.3521-2.7309)

2 95% fiducial limits (FL) are shown in parenthesis
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Fig. 1. Functional response curves of Diaeretiella rapae to Brevicoryne brassicae nymphs at flonicamid and
imidacloprid treatments
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Fig. 2. Curves of the percentage parasitism of Diaeretiella rapae to Brevicoryne brassicae at flonicamid and
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Abstract

The cabbage aphid, Brevicoryne brassicae, is one of the major pests of the Brassicaceae family for which
chemical control is one of the most common management methods. However, the use of these compounds
requires careful evaluation within integrated pest management (IPM) programs because of its adverse effects on
natural enemies. The parasitoid wasp, Diaeretiella rapae is recognized as an important biological control agent
of the cabbage aphid in many regions of the world. In this study, the sublethal effect of the insecticides
flonicamid and imidacloprid were evaluated on the functional response of the parasitoid wasp, D. rapae to
different densities of third—instar cabbage aphid nymphs to assess pesticide compatibility. A colony of D. rapae
was established using mummified aphids collected from cabbage fields in Urmia County and maintained in small
ventilated containers (20 mL) under controlled laboratory conditions. All rearing and experiments were
conducted at 25 + 1 °C, 60 + 5% relative humidity, and a photoperiod of 16:8 h (L:D). Sublethal concentrations
of the insecticides were determined using a direct spray method in bioassays (LCos: flonicamid = 0.997 ppm and
imidacloprid = 5.612 ppm). In the functional response experiment, different densities of aphid nymphs were
exposed to a single female (<24 h) wasp for 24 hours, and the nymphs were then maintained until
mummification to determine the parasitism rate. The results showed that the functional response of D. rapae was
type II in the control and flonicamid treatment, and type III in the imidacloprid treatment. The parameters of
searching efficiency (a) and handling time (7}) were affected by insecticide treatments; flonicamid (0.456 h™)
had no significant effect on searching efficiency, whereas imidacloprid (0.00375 h™") significantly reduced it. In
addition, handling time increased significantly in both treatments. The maximum attack rate in the flonicamid
and imidacloprid treatments for D. rapae was 16.24 and 9.44 aphid nymphs, respectively. Therefore, flonicamid
showed greater compatibility with D. rapae compared with imidacloprid and can be used in integrated
management programs for the cabbage aphid. However, further studies are necessary on the effects of these
insecticides on life table parameters and other behavioral characteristics of the parasitoid under laboratory and
field conditions.
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