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Abstract

In the present study, sublethal effects (LC10=21, LC2=52 and LC30=100 ppm) of Bifenazate (Flo-
ramite® 24% SC) on biological parameters of the most important phytophagous mite, Tetranychus ur-
ticae Koch, was evaluated under laboratory conditions. Data analysis was performed using Age-stage
two sex life table theory. Our results revealed that immature development of treated deutonymphs of T.
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urticae was not significantly affected by sublethal treatments. Female longevity was affected by suble-
thal concentrations and the highest value for this period was recorded at control (23.36 day). Further-
more, total fecundity was also negatively affected in female mites developed from treated deutonymphs
and the lowest value was obtained at LCso (27.02 egg). We also present data supporting that the suble-
thal effects could carry over to the next generation. Accordingly, sublethal concentrations reduced the
net reproductive rate (Ro), and there were significant differences among the values of this parameter at
all treatments tested when compared with control (control=57.93, LC10=49.17, LC2=41.50 and
LC30=32.87 offspring/individual). The intrinsic (r) and finite (1) rates of increase were also significantly
lower in mites treated with sublethal concentrations. The highest estimated values for r and . were
recorded at control (0.208 and 1.232 day, respectively). Finally, with the reduce rate of development
observed for individuals treated with sublethal concentrations, the mean generation time (T) was sig-
nificantly higher in individuals exposed to any concentration tested (control=19.48, LC10=19.80,
LC20=20.10 and LC30=19.45 day). Our data underline the importance of considering the role of suble-
thal effects when attempting to evaluate the total impacts of specific pesticide on an insect pest popu-
lation and its progeny.

Keywords: Spider mites, Chemical control, Integrated management, Mortality, Intrinsic rate of in-
crease
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Table 1. Toxicity of Bifenazate on the deutonymph of Tetranychus urticae

LCuo LCao LCso No.” Slope + SE ¥ (df)
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Table 2. Sublethal effects of Bifenazate on duration of different life stages and fecundity (mean * SE)
of treated deutonymph of Tetranychus urticae

Treatments
Stages and fecundity Control LCio LC20 LCso
Deutonymph (day) 1.71+0.092 1.83+0.012 1.89+0.092 2.0£0.072
Adult female (day) 23.36+0.092  23.02+0.01*  13.75+0.09°  11.86+0.07¢
Adult male (day) 15.11+0.09*  13.86+0.01°  13.06+0.09°  13.74+0.07°
Fecundity (egg) 58.76+0.097  55.27+0.01°  34.50+0.09°  27.02+0.07¢

(SNK, P <0.05) sl oo lopuSilo (s o sime B 3529 ,Siloy ciyoy o 50 ailio i g > *
* Different letters in a same row indicate significant difference (SNK, P < 0.05).
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Table 3. Duration of different life stages (mean + SE) of offspring from treated deutonymph of
Tetranychus urticae with sublethal concentrations of Bifenazate

) Treatments
Life stages
Control LC1o LC2o LCao

Egg (?) 4.23+0.17¢ 4.60+0.21 4.93+0.17% 5.23+0.19?
Egg (&) 4.79+0.24° 5.00+0.222 5.14+0.19% 5.49+0.172
Egg (?&3) 4.46+0.14° 4.81+0.15 5.07+0.13% 5.38+0.122
Larvae-deutonymph (?) 6.36+0.16% 6.38+0.152 6.52+0.162 6.57+0.172
Larvae-deutonymph () 6.03+0.172 5.96+0.162 6.05+0.142 6.08+0.132
Larvae-deutonymph (2&3) 6.25+0.122 6.22+0.112 6.3240.112 6.34+0.112
Pre-adult (?) 10.61+0.20° 10.75+0.23  11.48+0.23%  11.74+0.242
Pre-adult (&) 10.37+0.29° 11.00+0.28%  11.31+0.25®  11.64+0.242
Pre-adult (2&3) 10.67+0.16° 10.97+0.18*  11.34+0.17®  11.69+0.172
APOP 1.20+0.082 1.1640.082 1.15+8.952 1.14+0.092
TPOP 11.80+0.19¢ 12.16+0.22¢ 12.84+0.19°  12.93+0.232
Longevity (9) 21.56+0.942 21.28+0.812 19.87+0.84%  18.27+0.74°
Longevity (&) 15.34+0.342 14.06+0.452 14.11+0.47*  14.45+0.46°
Life span (9) 31.77+0.952 31.08+1.05% 30.06+1.08%  27.43+087°
Life span (&) 26.31+0.442 25.33+0.54° 25.33+0.492  25.46+0.422
S el Do 03030 Bl gp il Sl ime DM sy SOl s,y a3 wlia s Sy ©

(P <0.05 i
* Different letters in a same row indicate significant difference (paired bootstrap test, P < 0.05).
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(e
" APOP: Pre-ovipositional period (from egg to adult), TPOP: Total pre-ovipositional period (from
egg to first oviposition)
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Table 4. Sublethal effects of Bifenazate on mortality of different life stages (mean + SE) of offspring
from treated deutonymph of Tetranychus urticae

Life stages Treatments
Control LCio LC20 LCso
Egg 2.00+1.002 3.00+2.00? 4.00£2.00° 4.00+2.00?
Larvae-deutonymph 3.00+2.002 4.00+2.00? 4.00+2.002 5.00+2.002
Pre adult 5.00+2.002 8.00+3.00? 9.00+3.00? 10.00+3.002
Adult (¥) 62.00+5.002 55.00+5.002 51.00+5.002 49.00+5.00?
Adult () 32.00+5.002 37.00+5.00° 40.00+5.00? 41.00+5.00°
0l o ol Sy Og031) Wil o W SOle (s e D) 3 g pde ULy sy A s alie Gy ©

(P <0.05
* Same letters in a same row indicate no significant difference (paired bootstrap test, P < 0.05).
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Table 5. Stable stage distribution of offspring from treated deutonymph of Tetranychus urticae with
sublethal concentrations of Bifenazate

Life stages Treatments

Control LC1o LC2o LCso
Egg 60.22 61.45 62.29 63.53
Larve-Deutonymph 29.49 28.02 26.96 25.93
Adult (?) 6.84 6.32 5.86 5.58

Adult (&) 3.44 4.20 4.89 4.96
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Fig. 1. Sublethal effects of Bifenazate on age-stage survival rate of Tetranychus yrticae
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Fig. 2. Age-specific survivorship (lx), age-specific fecundity (mx) and age-stage-specific fecundity
(fy) of Tetranychus urticae at sublethal concentrations of Bifenazate
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Fig. 3. Age-specific reproductive value (vx) of Tetranychus urticae at different sublethal concen-
trations of Bifenazate
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Fig. 4. Population projection of Tetranychus urticae (total stages) at different sublethal concentra-
tions of Bifenazate
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