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Abstract

The two-spotted spider mite Tetranychus urticae is one of the cosmopolite pests, which attack many agricultural and
greenhouse plants. Recognizing the distribution of this mite using climate data can be of great help in better pest
management. In this research, the MaxEnt model was used to study potential distribution of two-spotted mite in several
stations (orchards) of Razavi Khorasan province. Modeling the distribution of the mite was based on six environmental
predictors and presence records including maximum temperature of the hottest month of the year, minimum temperature
of the coldest month of the year, average temperature of the hottest season of the year, average temperature of the coldest
season of the year, precipitation the warmest season of the year and the coldest rainy season of the year among the 19
climatic variables. ROC curve analysis and the area below the AUC curve was used to evaluate the modeling results.
According to the Jacknife test, variables of the temperature of the coldest season of the year, average temperature of the
warmest season of the year and minimum temperature of the coldest month of the year were the most contributing in mite
distribution modeling in this province and average temperature of the coldest season of the year was more important. The
area below the AUC curve equal to 0.75 indicates the model obtained for this species has high accuracy. The area below
the ROC curve is 0.75 and for the data used to validate the model is 0.65, which indicates the acceptable detection power
of the model.
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Figure 1. Map topography of Razavi Khorasan province along with some sampling station. The highlands are shown

with red and the lowlands with green.
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Table 1. Environmental variables used in the construction of the distribution model.

Number Codes Layer's Name
1 Annual Mean Temperature Biocliml
2 Mean Diurnal Range (Mean of monthly (max temp - min temp)) Bioclim2
3 Isothermality (BIO2/B107) (x100) Bioclim3
4 Temperature Seasonality (standard deviation x100) Bioclim4
5 Max Temperature of Warmest Month Bioclim5
6 Min Temperature of Coldest Month Bioclim6
7 Temperature Annual Range (B105-B106) Bioclim7
8 Mean Temperature of Wettest Quarter Bioclim8
9 Mean Temperature of Driest Quarter Bioclim9
10 Mean Temperature of Warmest Quarter Bioclim10
11 Mean Temperature of Coldest Quarter Bioclim11
12 Annual Precipitation Bioclim12
13 Precipitation of Wettest Month Bioclim13
14 Precipitation of Driest Month Bioclim14
15 Precipitation Seasonality (Coefficient of Variation) Bioclim15
16 Precipitation of Wettest Quarter Bioclim16
17 Precipitation of Driest Quarter Bioclim17
18 Precipitation of Warmest Quarter Bioclim18
19 Precipitation of Coldest Quarter Bioclim19
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Table 2. Environmental variables used in the construction of the two-spotted spider mite distribution model

Number  Codes

Layer's Name

1 Max Temperature of Warmest Month Bioclim5
2 Min Temperature of Coldest Month Bioclim6
3 Mean Temperature of Warmest Quarter Bioclim10
4 Mean Temperature of Coldest Quarter Bioclim11
5 Precipitation of Warmest Quarter Bioclim18
6 Precipitation of Coldest Quarter Bioclim19
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Fig 2. ROC curve of Razavi Khorasan province.
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Fig 3. Two spotted spider mite habitat suitability classification map.
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Figure 4. Reaction curve of two-spotted spider mite and the importance of environmental variables a) Reaction curve of two-spotted
spider mite to the most important variable of minimum temperature of the coldest month of the year in modeling of two-spotted spider
mite. b) The importance of environmental variables based on the Jackknife test in three modes of total profit obtained from the
interaction of environmental variables (red bar), individual impact of each variable (blue bar) and total profit without the relevant

variable (green bar) in Razavi Khorasan province.
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