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Abstract

The two-spotted spider mite, Tetranychus urticae Koch is an important pest in many agro-ecosystems. The combined
application of pesticides and natural enemies is a common strategy for integrated management of this pest. In the present study,
sublethal effects (LC10=74.42, LC20=113.25, and LC30=152.86 ppm) of cinopyrafen on the biological parameters of offspring
of Phytoseiulus persimilis Athis-Henriot were evaluated under laboratory conditions at 25+2 °C, relative humidity of 65+5 %
and a light period of 16 h. by the theory of age-stage two-sex life table. According to the results obtained, pre-adult duration at
all sublethal concentrations had significant increase than control and the highest duration of this period (7.81 day) was recorded
at LC30. The treatments tested had no significant effects on the mortality percentage of different life stages of offspring from
treated predators. The sublethal concentrations had significant effects on the population parameters tested. The lowest (15.00
offspring/individual) and highest (19.13 offspring/individual) values of net reproduction rate (Ro) were recorded at LC3o and
control, respectively. The sublethal treatments had also negative effects on the intrinsic rate of increase () of the offspring
from treated predators and the lowest value of this parameter (0.169 day') was estimated at treatment LC3o. The results of the
present research indicated that the trend of population increase in the offspring of treated predators was slower than control
individuals. The information presented in the current study revealed incompatibility of P. persimilis and cinopyrafen and
highlighted the importance of sublethal studies for evaluating the pesticide effects on natural enemies.
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Table 1. Sublethal effects of cyenopyrafen on duration of different life stages (Mean + SE) of offspring from
treated females of Phytoseiulus persimilis

Life stages (day) and Different treatments

fecundity (egg) Control LC,, LC,, LC,,

Egg 2.26+0.08a 2.1440.09a 2.07+0.08a 2.22+0.08a
Larva 1.48+0.08b 1.5140.09b 1.55+0.09b 1.82+0.07a
Protonymph 1.35+0.07b 1.49+0.08b 1.36+0.08b 1.86+0.06a
Deutonymph 1.24+0.07b 1.18+0.06b 1.34+0.09b 1.86+0.08a
Pre-adult 6.29+0.19b 6.26+0.19b 6.37+0.18b 7.81+0.17a
TPOP 8.2340.32b 8.31+0.34b 8.85+0.35b 9.96+0.27a
APOP 1.97+0.16b 2.08+0.19ab 2.46+0.18a 2.00+0.17ab
Longevity (%) 20.7+0.22a 21.00+0.24a 21.1240.25a 18.08+0.21b
Longevity (&) 14.67+0.19a 14.66+0.19a 14.68+0.19a 13.91+0.21b
Oviposition period 15.86+0.30a 16.04+0.32a 15.88+0.33a 14.31+0.29b
Fecundity 29.97+0.88a 30.31£0.92a 30.23+0.89a 24.81+0.63b

* Means followed by the same letters within a row are not significantly different using the paired bootstrap test (P < 0.05).

** TPOP: Total pre-ovipositional period; APOP: Adult pre-ovipositional period.
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Figure 1. Age-stage-specific survival rate (s,) of offspring obtained from treated females of Phytoseiulus
persimilis with sublethal concentrations of cyenopyrafen
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Figure 2. Age-specific survival (/), age-stage specific fecundity (), and age-stage-specific fecundity (f;) of
Phytoseiulus persimilis treated with sublethal concentrations of cinopyrafen
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Table 2. Mortality (Mean + SE) of different life stages of offspring from treated females of Phytoseiulus
persimilis with sublethal concentrations of cyenopyrafen

Different treatments

Life stages

Control LC,, LC,, LC,,
Egg 0.021+0.021a 0.022+0.022a 0.044+0.030a 0.046+0.031a
Larva 0.042+0.029a 0.045+0.031a 0.066+0.037a 0.069+0.038a
Protonymph 0.021+0.021a 0.045+0.031a 0.022+0.022a 0.023+0.023a
Deutonymph 0.021+0.021a 0.022+0.022a 0.022+0.022a 0.000+0.000a
Female 0.638+0.070a 0.590+0.073a 0.570+0.073a 0.604+0.074a
Male 0.255+0.063a 0.272+0.066a 0.266+0.065a 0.255+0.066a

* Means followed by the same letters within a row are not significantly different using the paired bootstrap test (P < 0.05).
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Figure 3. Age-stage-specific life expectancy (ex;) of offspring from treated females of Phytoseiulus persimilis
with different concentrations of cyenopyrafen
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Figure 4. Age-stage-specific reproductive value (vy) of offspring of Phytoseiulus persimilis treated with
different concentrations of cyenopyrafen
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Table 3. Population parameters (Mean + SE) of offspring from treated females of Phytoseiulus persimilis with
different concentrations of cyenopyrafen
Different treatments

Parameters Control LC,, LC,, LC,,
GRR 25.970+2.171a  25.520+2.370ab 24.7004+2.098ab 20.410+1.633b
(offspring/individuals)

Ry (offspring/individuals) 19.127+2.171a 17.909+2.302a 17.466+2.277a 15.000+1.887b
r(day ™) 0.204+0.010a 0.197+£0.011ab 0.188+0.010ab 0.169+0.009b
A (day ™) 1.227+0.012a 1.218+0.013ab 1.206+0.013ab 1.185+0.011b
T (day) 14.399+0.383b 14.602+0.375b 15.207+0.373ab 15.944+0.299a

*Means followed by the same letters within a row are not significantly different using the paired bootstrap test (P < 0.05).
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Figure 5. Population projection of offspring from Phytoseiulus persimilis treated with sublethal concentrations
of cyenopyrafen
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