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Abstract: Neoseiulus cucumeris is generalist predatory mite with an extensive prey spectrum encompassing many small
agricultural mites and pests, having significant economic and ecological importance as a globally commercialized biological
control agent. Despite its early introduction to China, its suitable distribution areas in China and the potential influences of
climate changes on its distribution remain predominantly uncharted. In this study, MaxEnt model was employed to predict its
distribution in China currently and under climate changes at 2050S and 2070S with 19 bioclimatic variables. The AUC
values predicted by the model were 0.87, indicating that the accuracy of the model was high. Three most important
environmental variables affecting its distribution were precipitation of the coldest quarter, mean temperature of the wettest
quarter and annual precipitation, with contribution rates of 36.2% , 25% and 18.1% , respectively. The analysis showed that
the suitable area of N. cucumeris accounted for about 60% of China’s total area currently. The suitable area of this predatory
mite showed an expansion, would be 63% by 2050S under climate changes. Its distribution center was presently situated in
Sichuan Province, with a projected shift towards northeastern China. This study clarified the suitable release areas and

possible colonization areas of N. cucumeris in China, which provided a theoretical basis for the field application of this
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introduced natural enemy.
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Fig.1 The distribution records of predatory mite Neoseiulus cucumeris
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Table 2 Selected environmental variables based on Maxent model and their contribution rates

AR A 5T =R Contribution rates in different period/ %
Environmental variables MHT Current 20508 20708
Bio_19 Precipitation of Coldest Quarter 35.6 32.5 34.9
Bio_3 Isothermally (BIO2/BIO7) (x100) 24.6 28.2 25.8
Bio_4 Temperature Seasonality ( standard deviation x100) 20.3 19.9 22.4
Bio_2 Mean Diumnal Range ( Mean of monthly (max temp-min temp) ) 5.3 5.5 4.6
Bio_5 Max Temperature of Warmest Month 4.4 4.3 5.2
Bio_8 Mean Temperature of Wettest Quarter 4.3 2 1.5
Bio_12 Annual Precipitation 3.6 3.2 2.8
Bio_15 Precipitation Seasonality ( Coefficient of Variation) 1.5 3.7 2.2
Bio_9  Mean Temperature of Driest Quarter 0.4 0.6 0.6
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2, BEHR PRGN T IR, WUICHT/ NI 1) o3 A R 1 e S B O 3 AR Bolfi (2, B 88 X 1 i 1
R oA MR ZR M A, 45 TR 1) 35 BTV 1B A 23.32—50.05, 535 (A Ay 31.83, I 3 119 2 5 1R E v 1R A
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Fig.3 The importance of key environmental factors on the distribution of predatory mite Neoseiulus cucumeris
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Fig.4 Response curves of the three environmental variables most related to the distribution of predatory mite Neoseiulus cucumeris
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Fig.5 Distribution of two introduced species of predatory mites in China in three different periods predicted by the MaxEnt model
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Fig.6 Shift of the distribution area of predatory mite Neoseiulus cucumeris at different times
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Fig.8 Migration routes of the distribution center of predatory mite Neoseiulus cucumeris in the three periods
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