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Table 1. Probit analysis of flonicamid and imidacloprid insecticides on cabbage aphid, Brevicoryne

brassicae
LCzs (ppm) LCso (ppm)
Insecticide (95% fiducial (95% fiducial SlopetS.E. ¥? (df)  Number
limits) limits)
T 0.997 11.96 pp
Flonicamid (0.276-2.235) (5.96-25.84) 0.625+0.101 0.671(3) 240
. . 5.612 ppm 38.24 ppm
Imidacloprid (1.297-12.398) (19.22-64.92) 0.809+£0.142 2442 (3) 240
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Table 2. Sublethal effects (LC2s) of flonicamid and imidacloprid insecticides on biological properties
of parasitoid wasp, Diaeretiella rapae

Parameters Control Flonicamid Imidacloprid
Developmental time (day) 10.65+0.24°" 12.23+0.31° 13.92+0.22
Female adult (day) 7.48+0.34° 6.71+0.372 4.61+0.33"
Male adult (day) 5.36+0.22° 3.89+0.39° 2.43+0.2°
Preadult survival rate (%) 89.47+0.052 78.95+0.06 2 65.79+0.07°
Fecundity (eggs/female) 40.13+1.432 29.76+1.06° 20.28+1.26°
Oviposition Period (days) 6.22+0.27° 5.14+0.3° 3.2240.32°¢
TPOP (days) 11.2240.29¢ 13.05+0.42° 14.5+0.32
APOP (days) 0.17+0.08? 0.38+0.13% 0.3940.14°

“Different letters in each row indicate significant differences between treatments at the 5% level based on the
bootstrap method with 100,000 repetitions; (TPOP: Total pre-oviposition period; APOP: Adult pre-oviposition
period)
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Table 3. Sublethal effects (LCxs) of flonicamid and imidacloprid insecticides on population growth
parameters (meanzstandard error) of parasitoid wasp, Diaeretiella rapae

Parameters Control Flonicamid Imidacloprid
Ro (offspring) 24.28+3.28* 16.44+2.46° 9.60+1.74°

GRR (offspring) 39.34+2.912 33.37+2.48° 21.89+2.080°
r(d?) 0.2169+0.01042 0.1775+0.0116° 0.1369+0.0116°¢
A (dh) 1.24+0.012° 1.19+0.013° 1.14+0.013¢

T (d) 14.7+0.26" 15.77+0.47¢ 16.51+0.32°

Different letters in each row indicate significant differences between treatments at the 5% level based on the
bootstrap method with 100,000 repetitions, (Ro: Net reproductive rate, GRR: Gross reproductive rate, r: Intrinsic
rate of increase, A: Finite rate of population increase, T: Mean generation time)
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Figure 1. Sublethal effects of flonicamid and imidacloprid on age-stage specific survival rate (Sy;) of
parasitoid wasp, Diaeretiella rapae
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Figure 2. Sublethal effects of flonicamid and imidacloprid on age-stage life expectancy curve (ey) of
parasitoid wasp, Diaeretiella rapae
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Figure 3. Sublethal effects of flonicamid and imidacloprid on age-specific survival (ly), age-stage
specific fertility (my) and age-specific fertility (Ixmy) curves of parasitoid wasp, Diaeretiella rapae
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Figure 4. Sublethal effects of flonicamid and imidacloprid on age-stage specific reproductive value
(vyj) of parasitoid wasp, Diaeretiella rapae
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Figure 5. Projection of population growth potential and stage structure of the parasitoid wasp
Diaeretiella rapae treated with flonicamid and imidacloprid compared with control over 60 days
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Abstract

The cabbage aphid, Brevicoryne brassicae (L.), is one of the most destructive pests of canola and the
parasitoid wasp Diaeretiella rapae (Mclntosh) is recognized as a key biological control agent in
integrated pest management (IPM) programs. Considering the importance of the sublethal effects of
insecticides on natural enemies, this study evaluated the effects of the LCys concentrations of flonicamid
and imidacloprid on the life table parameters of D. rapae. Experiments were conducted under controlled
laboratory conditions using direct spraying on insects on leaf discs. Data were analyzed using the age-
stage, two-sex life table approach. The results showed that both insecticides significantly prolonged the
immature developmental period while reducing adult longevity and fecundity of the parasitoid.
Additionally, both insecticide treatments exhibited significantly lower values for the intrinsic rate of
increase (r), finite rate of increase (1), net reproductive rate (Ro), and gross reproductive rate (GRR)
compared to the control, while the mean generation time (T) showed significant increase. In comparison
toflonicamid, imidacloprid demonstrated significantly stronger negative impacts on most biological and
demographic parameters, resulting in more substantial declines in survival, reproduction, and population
growth. Overall, although both insecticides exhibited sublethal effects on this beneficial parasitoid,
flonicamid was more compatible with integrated pest management programs compared to imidacloprid.
Consequently, when the application of these insecticides is unavoidable, careful insecticide selection,
appropriate application timing, and consideration of natural enemy activity are essential to preserve the
effectiveness of biological control.

Key words: Brevicoryne brassicae, integrated pest management, intrinsic rate of increase,
Neonicotinoid
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