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The investigation of lethal and sub-lethal effects of citrorellol and neem extrac-
tion in control of red citrus mite, Panonychus citri (Acari: Tetranychidae)
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Abstract

Panonychus citri (McGregor) (Acari: Tetranychidae) is an important pest species in the citrus growing
world. Due to broad spectrum chemical pesticides applied on citrus orchards pests, P. citri became an
important citrus orchard pest in the north of Iran. In this study, lethal and sub-lethal effects of two
biocompatible compounds, citronellol and neem extract, were investigated on different developmental
stages of citrus red mite using the potter spray tower method. The results showed that citronellol and
neem had high toxicity on egg and larval mite stages with LCs, values of 245.55 and 666.94 mg/L,
respectively. The sub-lethal effects of citronellol and neem extract on adult citrus red mite in compari-
son control significantly reduced fecundity (0.1, 1.5 and 18.03 eggs/female, respectively), fertility
(0.066, 1.07 and 17 hatched eggs/female, respectively) and longevity (5.43, 5.86 and 11.83 days, re-
spectively). The results showed appropriate control effects of biomite® and neem extract against early
growth stages of the citrus red mite with an environmental protection approach. Therefore, these com-
pounds could be recommended in the program of resistance management of this pest.
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Table 1. Neem extraction bioassay on different developmental stages of citrus red mite, Panonychus citri

- 7 T |
Life stage N* Slope+SE X df LCs (ll /L) LCs (u /L)

Larva 280 173026 112 4  122.28 (56.76-194.24") 24555 (144.73-351.77)
Deutonymph 240 444 +069 034 3 99821 (77845-1167.53) 131057 (1110.20-1491.70)
Female 240 319053 022 3 75146 (525.07-92554) 109710 (881.24-1287.51)

*Number of used mites in treatment

*The upperand lower confidence interval at 95% level
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Table 2. The comparison of neem extraction toxicity on different developmental stages of citrus red
mite, Panonychus citri

Life stage (LCsy/LCsp) Toxicity ratio (Down-Up)

Deutonymph/Larva 5. 33* (3.41-8.35)

Deutonymph/ Female 119 (0.94-1.50)
Female /Larva 4.46* (2.81-7.08)

*The significant difference in the upper and lower confidence at 95% level
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developmental stages of citrus red mite, Panonychus citri, in response to neem extract
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Table 3. The bioassay of citronellol on different life stages of citrus red mite, Panonychus citri

Developmental stage ~ N*  SlopexSE  x2  df LCs (ul/L) LCs (”l/L)
Egg 240 280% 062 214 3 43926 (2337592.067 66694 (455.48837.36)
Larva 240 331058 119 3 707.58 (504.3-865.93%) 1018.8 (824.89-1211.06)
Deutonymph 240 380 £057 471 3  679.14 (296.72-915.78) 932.97 (586.67-1252.50)
Female 240 500 +0.62 226 3  698.67 (593.19-786.53) 889.4 (790.51-987.04)

*Number of mites used in each treatment
*The lower and upper confidence limit at 95% level
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Table 4. Comparison of citronellol toxicity on different life stages of citrus red mite, Panonychus citri

Life stage (LCso/LCso) Toxicity ratio (Down level- Up level)
LCs, of larva/LCs, of egg 1.58 (1.10-2.12)*
LCs, of larva/LCs, of deutonymph 1.09 (0.86-1.38)
LCy of larva/LCs, of female 1.14 (0.92-1.41)
LCs, of deutonymph /LCs, of egg 1.39 (1.02-1.90)*
LCy, of deutonymph /LCs, of female 1.04 (0.83-1.26)
LCs, of female /LCs, of egg 1.33 (0.99-1.78)

*The significant difference in the upper and lower confidence at 95% level
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Table 5. Comparison of citronellol toxicity with neem extraction on different life stages of citrus red
mite, Panonychus citri

Life stage Toxicity ratio (Down level- Up level)
LCs, of citronellol on deutonymph/LCs, of neem on larva 4.14 (2.61-6.58)*
LCs, of citronellol on deutonymph/ LCs, of neem on female 0.71 (0.58-0.87)*
LCs, of citronellol on larva/ LCs, of neem on female 0.81 (0.65-1.00)*

*The significant difference in the upper and lower confidence at 95% level
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o3 &S Hlesle s3 e sk 5 o5l 5 osl Ol s Jskisie 5 Sm SU N s
Panonychus citri.cLs

Table 6. The effect of neem extraction and citronellol on longevity, fecundity and fertility rate of citrus
red mite female adults, Panonychus citri

Treatment N* Longevity Fecundity Fertility Fertility percentage
Control 30 11.83+ 0.60** 18.03 + 1.11* 17 +1.02° 94.27 +0.07
Citronellol 30 5.43 +0.42° 15+ 032 1.07 £0.28° 70.62 +1.64
Neem extract 30 5.86 +0.31° 0.1 + 0.05° 0.066 + 0.04° 66 +6.59
F-value -- 60.15 222.85 231.76 -

*Number of mites used in treatment
+Means with different letters in each column are significantly different at 5% level (Tuckey’s test)
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