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Table 1. Toxicity of bromopropylate with and without synergists to female adults of resistant and
susceptible populations of Panonychus citri

LCso (Mg ai/L)

Population Synergist N2 (Confidence limits at 95%) df X2 SlopexSE ~ SR® RR®
_ 37935

Without 340 (3314.5-4212.75) 4 384* 3482057 — 1063
1553.5
Resistant ' '
1589.25
1510.84
356.5
63.86

PBO 290 45-84) 3 0.68* 1.28+0.21 5.58 —
Susceptible 77 64
60.5

TPP 290 42.7-79.23) 3 142 1324021 589 —

@ Number of the tested mites

® synergist ratio: LCsp without synergist/ LCso with synergist
¢ resistance ratio: LCs of resistant population/ LCso of susceptible population
*indicates a good fit of the data by the probit analysis model
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Table 2. Mean specific activities of detoxification enzymes in susceptible and resistant population of
Panonychus citri to bromopropylate

Activity(nmol/min/mg protein)+SE

Activity ratio®

Substrate Resistant Susceptible
a-Na 9.5+0.69 5.58+0.25 1.70"
B-Na 8.53+0.99 4.64+0.63 1.83"
GST 0.47+0.02 0.35+0.01 1.34"
MFO 0.0166+3.34 0.0087+2.44 1.90"

& Activity ratio: mean activity of a population of resistant enzymes divided by the mean activity of susceptible

population.
* Significant difference (0<0.05)
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Table 3. The mean £ SE of kinetic parameters of glutathione -s-transferase and a- naphthyl esterase
enzyme in resistant and susceptible populations of Panonychus citri

Population Km (MM) Vmax (MM/min) Vimax/Km
Resistant a-Na 0.1931 11.23 58.15
GST 0.4053 0.421 1.038
Susceptible a-Na 0.3776 13.25 35.09
GST 0.9081 0.629 0.69
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Abstract

Biological characteristics of Panonychus citri such as life cycle, abundant progeny and arrhenotoky,
have provided the pest a high potential to develop acaricidal resistance. Bromopropylate is
recommended by Iranian Plant Protection Organization to control P. citri. In this study, resistance of p.
citri to bromopropylate was investigated. Bioassay and synergists tests were performed with a Potter
spray tower method. Results showed a resistance of 10.63 fold to bromopropylate in resistant population
(RP). Pre-treatment of susceptible population (SP) of P. citri adult with the cytochrome Paso
monooxygenase inhibitor, PBO, the esterase inhibitor, TPP, and glutathione-S-transferases inhibitor,
DEM, increased bromopropylate toxicity by 5.58, 5.89 and 4.59-fold, respectively, while, these ratios
were as 2.44, 2.51 and 2.38-fold, respectively, for RP. The overall lower synergism in RP compared
with susceptible population by DEM, PBO and TPP suggests that glutathione-S-transferases, esterases
and monooxygenase are not an important factor in resistance. The results of biochemical tests revealed
that the activities of monoxygenase, a-naphthyl, B-naphthyl esterases and glutathione-S-transferase in
the resistant population was 1.39, 1.70, 1.83, and 1.34- fold higher than that of susceptible population,
respectively. Estimation of kinetic parameters showed qualitative changes in esterase and GST. The
increased activities of detoxification enzymes may be caused by application of different acaricides
which are used for control of this pest in citrus gardens. Therefore, other resistance mechanisms such
as reduced penetration and target site insensitivity likely is involved in the resistance. Reduced
bromopropylate application as well as application of acaricides with different mode of actions are
necessary for avoiding resistance development.
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