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Table 1. Toxicity of cyenopyrafen against Tetranychus urticae protonymph after 24 hours

Acaricide Concentrations (Fiducial limits)
LC, LC,, LC,, LC,, n Intercepts  Slope+SE Py Z(df)
Cyenopyrafen 74.719 113.253 152.857  250.945 150 -5.845 2.436+0.65  0.075(3)

(22.242-  (52.682-  (95.876-  (205.97-
111.133)  148.886)  188.155) 346.822)
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S hle 55 aminl 3l e 5 59, YYXO dald 53 Bl esle jae Jsb Sole Al adls Js 4 1) Camex Ady iy
25 SBEBLE 53 (6)a,k ey 35 535 VA0 F Dolae &S 55 liie o 1S 4 LCa0 les )3 5 ails Jy5 Ly, 0S5
ey 3 g 00le ja Sl3l 4 (ST YR/ 4S5 5 Ol e o 71aS 4 LCa0 e 53 535 a8 dald & S g 55 BB 5 sba oS
550 WV 4 dals 53 W/r 10T e &8 (5b a0 cbls 35 (13 ime S35 L slesd (5250555 0533 s 5Sobe

(Y Jsd) Sl ,ials" LGy o
LC1o sl lale b ouijlas (Fo ) (514853 05,6 48 Caas 55 5 (Gline gl + wﬁp)&jdugi}—h}).@

Aals b awslas 55 30,0 5w LCs0 5 LC20

Table 2. Biological characteristics (mean £ SE) of protonymph of Tetranychus urticae (Fo generation)
treated with LCao, LCy0, and LC3o concentrations of cyenopyrafen in comparison with control

Life stage / Treatment Control LC, LC,, LC,,
Developmental time (day) 1.59+0.08d 1.91+0.08c 2.34+0.11b 2.71+0.07a
Longevity (day) (9) 22.35+0.18a 22.13+0.18a 20.72+0.22b 19.04+0.31c
Longevity (day) (3) 15.2340.21b 15.2440.22b 15.25+0.20b 16.17+0.21a
Oviposition days 17.09+0.34a 16.70+0.34a 15.10+0.39b 13.2740.41c
Fecundity (no. eggs) 44.44+1.11a 43.43+0.14a 38.55+1.12b 32.32+1.09c

Means followed by the same letter within each row are not significantly different using the paired bootstrap test
based on the confidence interval of difference (P > 0.05).
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aS andllas 5590 slasles CL«»S 03 LI sy 6yl g Dl Wyl Srop 05393 Jsb u:.ialzﬁ O ey 39 03l a
dale Hles 53 OT Hldis o 1S & 3 505 4 25 |y A6 ,S (APOP) Lgk,vsaj\ﬂOJ,stjlf@o%.w,wmd\&pc;)u
Cbls dal s Comar Fm o G153 5 S0p3S Fam g 4 GLL EKGS dla ) oS 23l 5 s L
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Table 3. The length of different developmental periods (mean * SE) of offspring from protonymph of
Tetranychus urticae treated with LCio, LC2, and LC3o concentrations of cyenopyrafen in comparison
with control

Life stage / Treatment Control LC,, LC,, LC,,

Egg (days) 3.444+0.058b 3.50+0.057b 3.58+0.057b 3.78+0.046a
Larva (days) 1.73+0.048b 1.82+0.043b 1.83+0.042b 2.12+0.053a
Protonymph (days) 1.47+0.055¢ 1.54+0.056bc 1.66+0.053ab 1.77+0.048a
Deutonymph (days) 1.39+£0.054¢ 1.43+0.056bc 1.56+0.05ab 1.68+0.055a
TPOP! (days) 10.59+0.12¢ 10.89+0.14¢ 11.45+0.15b 12.73+0.14a
APOP? (days) 2.47+0.088c 2.54+0.096bc 2.75+0.10b 3.23+0.08a
Longevity (?) (days) 22.26+0.15a 22.11+0.14a 21.074£0.12b 18.2140.23¢
Longevity (3) (days) 15.09+0.17a 14.89+0.13a 14.21+0.16b 13.66+0.16¢
Oviposition period (days) 17.13+0.23a 16.82+0.24a 15.61+0.26b 13.17+0.24¢
Fecundity (no. eggs) 45.63+0.76a 44.71+0.78a 40.11+0.86b 28.86+0.62¢

Means followed by the same letter within a row are not significantly different using the paired bootstrap test based
on the confidence interval of difference (P < 0.05).

1. TPOP: Total Pre-Ovipositional Period; 2. APOP: Adult Pre-Ovipositional Period
(Net reproductive rate) (Ro) all= 5 (Gross reproductive rate) (GRR) el glag 3 polas o 5 b
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SR G135 paae 0 56 5 0 e el s T (INtrinsic rate of increase) () Comesr 2150 515 &5 O e
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Table 4. Life table parameters (mean * SE) of offspring from protonymph of Tetranychus urticae
treated with LCao, LCy, and LCso concentrations of cyenopyrafen compared to the control

Parameter / Treatment Control LC,, LC,, LC,,

r (day ) 0.20+0.051a 0.19+0.054ab 0.18+0.053b 0.15+0.051c
Ro (offspring) 31.63+2.30a 29.98+2.35a 26.89+2.11a 18.53+1.59b
A (day ) 1.22+0.062a 1.21+0.065ab 1.20+0.064b 1.17+0.060c
GRR (offspring) 37.52+1.86a 36.96+1.92a 32.81+1.71a 24.46+1.39b
T (day) 17.10+£0.17¢ 17.39+0.19bc 17.66+0.19b 18.46+0.17a

Means followed by the same letter within a row are not significantly different using the paired bootstrap test based
on the confidence interval of difference (P < 0.05).
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Figure 1. Age-stage-specific survival rate (Sxj) of progeny obtained from protonymphs of Tetranychus
urticae treated with LCio, LCy0, and LC3o concentrations of cyenopyrafen compared to the control
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Figure 2. Age-specific survival (lx), age-stage specific fertility (my) curves of Tetranychus urticae
treated with LCio, LCy, and LCs concentrations of cinopyrafen compared to the control
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Figure 3. Age-stage reproduction value (vy) of Tetranychus urticae treated with LCio, LCs, and LCso
concentrations of cyenopyrafen compared to the control
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Figure 4. Projection of population growth potential and stage structure of Tetranychus urticae treated
with LC1o, LCy, and LCs concentrations of cyenopyrafen compared to the control during 60 days
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Abstract

Tetranychus urticae Koch is one of the major pests of many agricultural crops. The application of
effective pesticides with novel mechanism of action is one of the common strategies in integrated
management programs. In the present study, the effect of different concentrations of cyenopyrafen were
assesed on the biological parameters of the T. urticae in laboratory conditions (25+3 °C, 65+5% RH,
and photoperiod 8:16 h (light: dark). The assessment was conducted through a spraying method and
involved analyzing the age-stage, two-sex life table across two successive generations. The LCs value
of cyenopyrafen was determined to be 250.945 ppm for protonymph stage. Among the sublethal
concentrations of LC1o, LC2, and LCso, the LCso concentration exhibited the most significant impact on
biological and reproductive parameters. This concentration resulted in a decrease in the oviposition rate,
a reduction in the duration of the oviposition period, and a shortened lifespan for both male and female
individuals in the first generation. The sub-lethal concentrations of cyenopyrafen also affected the
progeny of treated protonymphs and caused an increase in the duration of the egg, larvae, protonymph,
and deutonymph stage and a decrease in the adult lifespan of the female from 22.26 to 18.21 days, and
this process caused a reduction in the fecundity rate from 45.63 to 28.86 eggs and the length of the
oviposition period from 17.13 to 13.17 days. Consequently, the intrinsic rate of population increase was
diminished, recorded at 0.20+0.51 day* in the control group and 0.15+0.051 day? at the LC30
concentration, with the most pronounced negative impact observed at the LC30 level. The population
growth trend observed at the LC30 sublethal concentration was slower compared to the control. It is
advisable to examine the impact of cynopyrafen on T. urticae within both greenhouse and field
conditions for its application in integrated management.
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