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Efficacy of Thiacloprid, Spirotetramat and Imidacloprid insecticides on Diaphorina citri and their
side effects on Tamarixia radiate in the south of Kerman

Somayeh Ranjbar™
Plant Protection Research Department, South Kerman Agricultural and Natural Resources Research and Education Center,
AREEO, Jiroft, Iran. s.ranjbar20017 @gmail.com
Abstract

Citrus psylla (Diaphorina citri) is one of the most important citrus pests in the tropical regions of the world. In the first part,
the experiment was carried out based on Randomized Complete Block Design (RCBD) with 5 treatments including
thiacloprid (OD24%), spirotetramat (SC10%), imidacloprid (SC 35%) and control in 4 replications. In the second part, the
effect of the mentioned insecticides on the mortality of adult and pupa and parasitism rate of Tamarixia radiata was
investigated. The results showed, in 3 days after spraying, imidacloprid (0.75 and 1 ml/L) had the greatest effect on Asian
citrus psyllid (71.56 and 69.4% first stage and 78.2 and 70.32% second stage). In 7 days after spraying, spirotetramat and
thiacloprid (0.75 ml/L) were the most effective treatment with 70.11 and 68.32% mortality. The toxicity of imidacloprid on
parasitoid adults was more than 80%, which based on IOBC, it was placed in the third group moderated harm. Thiacloprid
and spirotetramat had less than 70% toxicity and were placed in the second group slightly harm. The Emergence percentage
of adults from pupa exposed to spirotetramat was more than 90% (group a) and thiacloprid about 80% (group b). The
highest parasitism percentage of parasitoid was occurred in control (90.1%) and then in spirotetramat (0.5 and 0.75 ml/L)
85.4 and 81.9% respectively. Overall, this study showed that experimental insecticides can effect on the mortality of T.
radiata adults and also the emergence percentage of adults from treated pupa and the parasitism rate of these insects.

Key words: Diaphorina citri, mortality, insecticides
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Table 1. Standards of IOBC for grouping pesticides effects on natural enemies

100Mortality% =

Group number Group name Pesticides effects on
natural enemies
1 harmless M(or R)<30%
2 slightly harm 30<M(or R) <79%
3 moderated harm 80< M(or R)<99
4 Harmful M(or R)>99%

M: Mortality%, R: Parasitism reduction % (IOBC-WPRS, 2023; VVogt, 1994)
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Table 2. Means comparison of efficiency percent (xSE) of different treatments applied on A. orientalis nymphs
(first stage spraying-March 2022)

Treatments (concentration) 3 days after treatment 7 days after treatment 14 days after
ml/L treatment
Thiacloprid (0.5) 45.3+0.42c 46.5+0.27d 46.3£0.7 c
Thiacloprid (0.75) 55.25+0.65b 68.32+0.4 a 53.240.15 b
Spirotetramat (0.5) 57.15+0.7b 61.5+0.23 b 64.4+0.22 a
Spirotetramat (0.75) 60.2+0.31b 70.11+0.6 a 65+0.71a
Imidacloprid (0.75) 69.4+0.17a 54.34+0.1¢c 47.3x0.42 ¢
Imidacloprid (1) 71.56+0.2 a 60.25+0.8 b 49.8+0.5¢c
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Table 3. Means comparison of efficiency percent (xSE) of different treatments applied on A. orientalis nymphs
(second stage spraying-September 2022)

Treatments (concentration) 3 days after treatment 7 days after treatment 14 days after
ml/L treatment
Thiacloprid (0.5) 46.5+0.13 d 47.2+0.31d 40.3+0.7 d

Thiacloprid (0.75) 52.8+0.1¢ 70.7£0.3 a 51.7£0.65 b
Spirotetramat (0.5) 56.4+0.1 ¢ 60.8+0.4 b 67.1+0.3 a
Spirotetramat (0.75) 68.1+0.6 b 71.41+0.23 a 68+0.05 a
Imidacloprid (0.75) 70.3210.3 b 56.08+0.5 ¢ 49.6+0.1¢
Imidacloprid (1) 78.2+0.19a 63.1+0.09 b 49.56+09 ¢




Means followed by the same letter in a column do not differ significantly; p < 0.05.
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Table 4. Classification of efficiency percent of insecticides on T. radiate adults based on IOBC

Treatments Mortality% Group number Group name
(ml/L)

Thiacloprid (0.5) 64.25+0.72b 2 slightly harm
Thiacloprid (0.75) 69.43+0.6b 2 slightly harm
Spirotetramat (0.5) 51.85+0.3c 2 slightly harm
Spirotetramat (0.75) 55.7+0.5¢ 2 slightly harm
Imidacloprid (0.75) 80.26+0.1a 3 moderated harm
Imidacloprid (1) 84.9+0.24a 3 moderated harm

Means followed by the same letter in a column do not differ significantly; p < 0.05.
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Table 5. The effect of insecticides on the biological parameters of T. radiata adults from treated pupa

Treatments Emergence%z Sex ratio Longevity %+ SE (day)
(ml/L) SE (male:female)

Thiacloprid (0.5) 78.5+0.25 ¢ 1:1.34 6.70.2
Thiacloprid (0.75) 76.24+0.42 ¢ 1:1.15 6.3+0.6
Spirotetramat (0.5) 89.4+0.31b 1:1.26 6.240.7
Spirotetramat (0.75) 88.79+0.1 b 1:1.22 5+0.09
Imidacloprid (0.75) 75.67+0.25 ¢ 1:1.52 2+0.1

Imidacloprid (1) 66.1+0.09 d 1:153 1.5+0.45
Control 99.7+0.2 a 1:1.87 6.9+0.5

Means followed by the same letter in a column do not differ significantly; p < 0.05.
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Table 6. Parasitism rate and parasitism reduction of T. radiata adults from treated pupa

Treatments Parasitism% + Parasitism Duration Emergence 10BC I0BC Group
(ml/L) SE reduction% egg-adult rate% + SE Group name
(day) number

Thiacloprid (0.5) 70.15+4.3 ¢ 22.14 14.25+0.12 a 80.7+0.08 ¢ 1 harmless
Thiacloprid (0.75) 62.4+2.8 ¢ 30.74 13.6+£0.08 a 76.25+0.1¢c 2 slightly harm
Spirotetramat (0.5) 85.4+1.3b 521 12.6x0.3a 91.2+0.4 b 1 harmless
Spirotetramat (0.75) 81.9+3.1b 9.1 12.1+0.1a 89.52+0.3 b 1 harmless
Imidacloprid (0.75) 45.09+3.7 d 38.85 12.3+0.37 a 71.35+0.6 d 2 slightly harm
Imidacloprid (1) 39.5+2.7d 56.15 14.1+0.23 a 64.2+0.41d 2 slightly harm
Control 90.1+24 a - 10.01+0.18 b 98.3+0.11 a - -

Means followed by the same letter in a column do not differ significantly; p < 0.05.
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