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Table 1. Lethal and sublethal effects and confidence range 95% of dinotefuran insecticide on
Schizaphis graminum and Hippodamia variegata after 24 h

Concentration mg/l (95% CL)

Species Na X2 (df) Slope + SE
LCuo LCao LCso
. 36.65 105.59 219.75
S. graminum 360 (18-55) (76-132.6) (177.8-283) (13)54.34 0.11+1.64
. 138.3 374.74 747.4
H. variegata 360 (44.7-228.9) (225-511.1) (550.7-1115.1) (16)185.76 0.1+1.74

2 Number of tested insects; X? is significant (p < 0.01).
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Table 2. Comparison of biological parameters of Schizaphis graminum and Hippodamia variegata
under the sublethal effects of dinotefuran (Mean+SE)

. H. variegata S. graminum
Parameters (unit)
LCso LCuo Control LCso LCio Control

First instar (days) 3.61+0.06a 3.37+0.63b 3.09+0.1c 1.61+0.09a  1.34+0.08b  1.15+0.06c
Second instar (days) 3.44+0.05a 3.15+0.57b 2.85+0.08c 1.9240.1a 1.41+0.08b  1.24+0.07c
Third instar (days) 3.52+0.05a 3.17+0.62b 2.58+0.09¢ 2.06+0.09a 1.53+0.1b 1.31+0.08c
Fourth instar (days) 3.76+0.06a 3.55+0.5ab 3.12+0.09¢ 2.2+0.1a 1.87+0.13b  1.67+0.13c
Pupa (days) 3.3+0.05a 3.0+0.59b 2.9+0.07¢ - - -
Adult longevity (days) 4457+2.11b  48.44+2.76a 48.5+3.29a  11.33+0.48c 14.63+0.72b  16.77+0.79a
APOP (days) 3.0.2+0.07b 3.13+0.08b 3.83+0.13a 0.66+0.1b 0.840.1a 0.89+0.14a
TPOP (days) 22.88+0.31a  21.7240.23b  21.47+0.33b  8.53+0.21a  6.96+0.15b  6.26+0.16¢
Fecundity (off./f.) 466.97+3.18c 575.84+4.65b 642.67+6.86a 16.94+1.29c 33.04+3.08b 52.13+4.12a

Oviposition period (day) 33.99+2.6b 39.44+2.88a 40.74+4.3a 6.0£0.37c 9.1+0.5b 11.2+0.53a

Mean followed by a different letter whitin a row are significantly different (by using paired bootstrap test, p< 0.05).
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Table 3. Mean comparison of life table parameters of Schizaphis graminum and Hippodamia variegata
under the sublethal effects of dinotefuran (Meanx SE)

Parameters H. variegata S. graminum
(unit) LCso LC1o Control LCso LCuo Control
r (day?) 0.155+0.004c  0.162+0.004b  0.176+0.006a 0.219+0.01c  0.304+0.01b  0.374+0.01la

Ro (offspring) 194.26x2.31c  248.53x3.17b  297.44+5.16a 13.37+1.51c 28.32+3.28b  47.37+4.55a

GRR 374.814645¢c 44593+73b 542.03:026a  17.841.25c 38.93+4.49b  60.02+5.62a

(offspring)
T (day) 33.84+0.58a  33.87+0.57a  32.13+0.89b 11.79+0.24a 10.94+0.25b  10.3+0.21c
J (day™) 1.16+0.005c  1.17+0.005b 1.19+0.007a 1.24+0.012c 1.35+0.013b  1.45+0.17a

Mean followed by a different letter whitin a row are significantly different by using paired bootstrap test p< 0.05).
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Figure 1. Age-stage survival rate (sx) of Schizaphis graminum in control (upper) and sublethal
concentrations LC1o (middle) and LCso (lower) of dinotefuran (n=50)
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Figure 2. Age-stage survival rate (Sy) of Hippodamia variegata in control (upper) and sublethal
concentrations LC1o (middle) and LCs (lower) of dinotefuran (n=50)
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Figure 3. Age-specific fecundity (my) of Schizaphis graminum in control (upper) and sublethal
concentrations LC1o (middle) and LCso (lower) of dinotefuran (n=50)
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Figure 4. Age-specific fecundity (mx) of Hippodamia variegata in control (upper) and sublethal
concentrations LC,o (middle) and LCs (lower) of dinotefuran (n=50)
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Abstract

The effects of sublethal concentrations of the insecticide dinotefuran on the biological parameters of
the wheat aphid and the ladybird Hippodamia variegate Goeze were investigated under laboratory
conditions (temperature 26+2 °C, relative humidity 65+10%, photoperiod of 16:8 h L:D). The LCs
values indicated that the toxicity of dinotefuran on the aphid (219.75) is greater than on the ladybird
(747.4), which also applies to the LCi and LCso values. The development period of aphid nymphs
increased in the sublethal treatments. Adult aphid longevity was shortest in the LC3o treatment (11.33
days), and the adult pre-oviposition period (APOP) and total pre-oviposition period (TPOP) values at
LCso were the shortest (0.66 days) and the longest (8.53 days), respectively. Dinotefuran at LC1o had no
significant effect on the lifespan of adult ladybird. APOP values at LCio and LCs did not differ
significantly on ladybird, but TPOP at LCso was higher than in the other treatments. Aphid's intrinsic
rate of increase (r) decreased from 0.374 in the control to 0.219 in LCs and Ro decreased from 47.37 to
13.37. With increasing concentration, age-stage-specific survival rate of the aphid declined, while in the
ladybird, individuals treated with LC1o had higher survival than those at LCso. The reproductive rate of
aphids decreased at sublethal concentrations, while the highest age-specific fecundity value (mx) for the
predator was observed in the control group. The total effect index indicated that, according to I0BC
classification, dinotefuran at both sublethal concentrations is harmless. Based on the findings, sublethal
concentrations of dinotefuran can be used in integrated management programs for aphids in conjunction
with the ladybird.
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