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Table 1. Mean duration ( % standard error) of different immature stages of the two-spotted spider mite
Tetranychus urticae under different exposure times of ultraviolet radiation (UV-C)

Stages Control T=4 min T=8 min T=12 min T=16 min
Egg (day) 3.44+0.06° 3.53+0.06° 3.69+0.05° 4.07+0.062 4.10+0.072
Larva (day) 1.68+0.052 1.65+0.062 1.61+0.062 1.59+0.062 1.58+0.062
Protonymph (day) 1.47+0.062 1.42+0.06®  1.39+0.06® 1.31+0.06% 1.27+0.06"
Deutonymph (day) 1.4+0.062 1.4+0.062 1.35+0.062 1.18+0.06" 1.18+0.05"
Pre-adult duration (day) 8.00+0.112 8.00+0.122 8.04+0.112 8.09+0.102 8.05+0.11°

The means followed by different letters in each raw are significantly different (paired bootstrap at 5% significance level by
100,000 bootstrap resampling).
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Table 2. The mean life table parameters (+ standard error) (longevity, oviposition, and fecundity) of
Tetranychus urticae under different UV-C irradiation times

Treatments

Stages Control T=4 min T=8 min T=12 min T=16 min

Female Adult (days) 22.25+0.16%  21.98+0.15®  21.56+0.22°  19.67+0.26°  19.38+0.28°
Female total longevity (days) 30.25+0.23*  30.02+0.21° 29.77+0.25%  27.85+0.28° 27.5+0.29°
APOP (days) 2.47+0.10° 2.88+0.11° 3.38+0.09° 4.19+0.122 4.52+0.162
TPOP (days) 10.47+0.13%  10.92+0.19¢ 11.59+0.19°  12.35+0.14% 12.6+0.172
Oviposition period (days) 14.35+0.21*  12.71+0.20° 11.92+0.17° 9.5+0.27¢ 8.72+0.34¢
Fecundity(eggs/female) 39.00+0.81  33.44+0.75°  29.13+0.64°  19.04+1.07¢  17.31+1.32¢

The means followed by different letters in each raw are significantly different (paired bootstrap at 5% significance level by
100,000 bootstrap resampling). APOP= adult pre-oviposition period; TPOP= total preoviposition period
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Table 3. Parameters of the population growth ( £ standard error) of the two-spotted spider mite
(Tetranychus urticae) under the influence of different UV-C irradiation times

Treatments

Population parameters

Control T=4min T=8min T=12 min T=16 min
Intrinsic rate of increase (r) (day?) 0.201+0.005*  0.183+0.006° 0.155+0.007¢ 0.107+0.010¢ 0.098+0.010°
Finite rate of population increase (/) (day*)  0.221+0.006 1.201+0.007® 1.168+0.008° 1.113+0.011¢ 1.103+0.011¢
Net reproductive rate (Ro) (offspring) 26.81+2.092  20.06+1.88° 14.2+1.65¢ 6.42+1.06¢ 5.62+0.99¢
Gross reproductive rate (GRR) (offspring) 29.91+1.89°2 23.31+1.82° 18.57+1.61° 9.41+1.26° 9.58+1.30°¢
Mean generation time (T) (days) 16.34+0.17° 16.37+0.20° 17.02+0.21° 17.36+0.162 17.58+0.182

The means followed by different letters in each raw are significantly different (paired bootstrap at 5% significance level by
100,000 bootstrap resampling).
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Figure 1. Sub-lethal effects of different UV-C irradiation times on the age-stage specific survival rate
(Sx) of the two-spotted spider mite, Tetranychus urticae
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Figure 2. Sub-lethal effects of different UV-C irradiation times on the age-stage life expectancy (ey) of
the two-spotted spider mite, Tetranychus urticae
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Figure 3. Sub-lethal effects of different UV-C irradiation times on the age-stage specific reproductive
value (vy;) of the two-spotted spider mite, Tetranychus urticae
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Figure 4. Sub-lethal effects of different UV-C irradiation times on age-specific survival (l), age-stage
specific fecundity (fx), age-specific gross fertility rate (my), and age-specific fertility (Ixmx) of the two-
spotted spider mite, Tetranychus urticae
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Figure 5. Sub-lethal effects of different UV-C irradiation times on the predicted population growth
potential of the two-spotted spider mite, Tetranychus urticae, during 60 days
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Figure 6. Sub-lethal effects of different UV-C irradiation times on the total population growth of the
two-spotted spider mite, Tetranychus urticae, during 60 days
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Abstract

The two-spotted spider mite, Tetranychus urticae Koch, causes significant economic damage to over
150 plant species. Given the adverse effects of synthetic acaricides and the increasing incidence of
pesticide resistance in mite populations, eco-friendly control strategies such as irradiation have gained
prominence. In the present study, the effect of UV-C radiation on population parameters of the two-
spotted spider mite was investigated under laboratory conditions [25 + 3°C, 65 + 5% RH, and a 16:8
L:D photoperiod (dark:light)]. The observations were made at intervals of 0, 4, 8, 12, and 16 minutes on
eggs of the same age of this pest. Increasing the duration of irradiation reduced the lifespan of adult
female mites from 22.25 to 19.38 days. The fecundity rate decreased from 39.00 to 17.31 eggs, and the
ovipositional period was reduced from 14.35 to 8.72 days. The intrinsic rate of increase in the control
and 16 min irradiation with a significant decrease was 0.201+0.005 and 0.098+0.010 per day,
respectively. The lowest and highest net reproductive rate values (Ro) were 5.62 and 26.81 eggs/per
female at 16 minutes of irradiation and control, respectively. Therefore, population growth decreased
with increasing irradiation duration compared to the control. These results demonstrate the inhibitory
effects of UV-C radiation on the biological and demographic performance of T. urticae.
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