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Table 1. The effect of three radiation times, 180, 360, and 540 seconds of UV-C ray on the fatality of

Trialeurodes vaporariorum eggs and nymphs at a height of 20 centimeter. The columns with the same
letters indicate non-significant difference between treatments.

Time Stage Mean = SE (%) t df p
180 Egg 76.000+0.244* 22.045 4 0.001
Nymph 22.000+0.200°
360 Egg 88.000-£0.200? 26.000 4 0.001
Nymph 36.000+0.244°
540 Egg 98.000+0.200* 18.779 4 0.001
Nymph 52.000+0.200°
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Figure 1. The effect of UV-C rays at different heights (A), different times (B), and interaction between
them (C) on the hatching percentage of Trialeurodes vaporariorum irradiated eggs. Abbreviations: s=

second; cm= centimeter. The columns with the same letters indicate non-significant difference
between treatments.
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Figure 2. The effect of UV-C rays at different heights (A), different times (B), and interaction between
them (C) on the mortality percentage of Trialeurodes vaporariorum irradiated nymphs. Abbreviations:

s= second; cm= centimeter. The columns with the same letters indicate non-significant difference
between treatments.
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Figure 3. The effect of UV-C radiation at different heights (A), different times (B), and interaction
between them (C) on the emergence rate of Encarsia formosa from the irradiated nymphs of
Trialeurodes vaporariorum. Abbreviations: s= second; cm= centimeter. The columns with the same

letters indicate non-significant difference between treatments.
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Table 2. Mean comparison of the oviposition preference and appearance of Encarsia formosa from the
third instar nymphs of the Trialeurodes vaporariorum treated with 840 seconds UV-C rays and the
control treatment by choice and non-choice method using paired T- test (P=0.01). The columns with
the same letters indicate non-significant difference between treatments.

Methods . Tr@tment Mean + SE t df P
Choce _Comel isagmoosr 001 S 100
(E:gl;ftrrielinlce e 154?36363%06%373733 -12.562 5 0.001
Non-choice gﬁfcflmon_ oo } gggiggg% 0415 3 0.695
Com T VC Dhertape 17001 0.001
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Table 3. Statistical analysis of the effect of different irradiation heights of 20, 30, and 40 cm and the
control on leaf chlorophyll index

Height (cm) 20 30 40 Control
Chlorophyl index Mean + SE  25.23+0.14a 2566+0.33a 27.00+0.45a 26.53+0.56a
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S Ol e b 36 Oljee 5 Al o SisS 555 SiS 1 glyls BT e Calises ol o (g5, UV-C anil &8
Nakajima & Yoshida, 1971; Beard, 1971; Faruki et al., s ls o Sas dal, 2b oo Sl by s abl
Jolre e 58 a8 51 Ol psl i Sy § gl (2007, EI-Naggar & Mikhaiel, 2011; Davari et al., 2024)
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Abstract

The present study was designed to evaluate the effect of different heights and times of UV-C radiation
on the egg and 3rd nymphal stage of Trialeurodes vaporariorum (Westwood) and the oviposition and
emergence rate of Encarsia formosa Gahan. In this study, four different times and three heights were
selected for irradiation. The analysis of variance showed that there is no interaction between different
times and heights of radiation on eggs and nymphs’ mortality, but their effects were found to be
significant separately. The mortality rates of eggs and the third nymphal stage rose with longer exposure
times and lower irradiation heights. Conversely, the emergence of parasitoids from the parasitized-
irradiated third nymphal stage decreased as the duration of exposure increased and the height of
irradiation diminished. In assessing the oviposition preferences of E. formosa through both choice and
non-choice methods, the results showed that there is no significant difference between the irradiated
nymphs and the control treatment, but the emergence of E. formosa was significantly affected, and the
highest emergence was observed in the non-irradiation treatment. In addition, an analysis of the impact
of varying irradiation heights for 72-hour period on the chlorophyll index of pinto bean leaves revealed
no significant differences between the chlorophyll index of the treatments and the control. Therefore,
the concurrent application of the parasitoid E. formosa and UV-C radiation for the integrated
management of this pest is not advisable.
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