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Abstract The study of urban entomology in China began in the mid-1980s and great progress has since been made in this field.
Urban ecosystems differ from natural or agricultural ecosystems because urbanization has a significant impact on the biology of urban
insects. Urban pests have their own characteristics, and the concepts and methods of integrated pest management therefore need to be
modified to suit urban environments. Urban pests mainly include health pests, storage product pests and garden pests. Research on
urban pests has increasingly become of interest to entomologists. In this review, we mainly focus on the ecological traits of urban
insects, the characteristics of the urban pest community, the status of genome sequencing, molecular mechanisms of resistance and
integrated pest management in urban ecosystems. We also describe the internal causes of urban pest outbreaks and the principles for
formulating integrated pest control strategies. Meanwhile, future research directions and prospects for new control methods for urban
pests are discussed to provide a basis for developing new control strategies for these pests in China. Finally, we also discuss several
control strategies based on molecular, or insect incompatibility, technology that could be promising additions to future urban IPM

programs.
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Table 1 Representative urban insect genome assembly’s information

. Genome size Contig N30 Gcéccontent
Order Species (Mb) (bp) (%) Gene number
Musca domestica 636 11 807 34.7 21309
Diptera Lucilia cuprina 406 94 823 31.3 16 692
Drosophila melanogaster 138 21435538 42.1 30559
D. pseudoobscura 158 26 005 465 45.1 23 456
D. simulans 105 451 931 42.8 19 773
D. virilis 197 120 091 40.5 20 548
Anopheles albimanus 173 200 121 49.2 NA
A. atroparvus 224 53613 46.8 NA
A. culicifacies 203 13414 43.1 NA
A. darlingi 137 115072 48.3 10 947
A. dirus 216 76 300 46.4 NA
A. gambiae 251 85548 422 15423
A. maculatus 302 38 030 44.2 NA
A. minimus 201 123 292 43.2 NA
A. sinensis 298 30 137 453 19 352
A. stephensi 207 44910 45.5 13 787
Culex quinquefasciatus 579 28 546 38.1 19 389
Aedes aegypti 1278 11 758 062 38.2 22 858
Blattella germanica 1916 12 125 31.9 29 581
Dictyoptera Zootermopsis nevadensis 485 22794 38.6 30 187
Tribolium castaneum 166 73 049 352 22 611
Coleoptera Hypothenemus hampei 151 10 499 27.8 19222
Cimex lectularius 604 552423 29.9 24 194
Hemiptera Aphis gossypii 294 17 818 285 18 497
Apis mellifera 235 5382476 32.5 23 471
Hymenoptera Ceratosolen solmsi 277 74702 30.4 13 200
Monomorium pharaonis 259 21277 36.6 23236
Solenopsis invicta 399 21 161 37.4 251238
a Liposcelis bostrychophila 298 5035368 335 15763
Psocoptera
Pediculus humanus 110 34097 27.9 10 775
Phthiraptera

i5K  http://i5k.github.io/arthropod_genomes_at ncbi Insect Base (http://www.insect- genome.com/) a
NA

The data are derived from i5K and Insect Base; a indicates the unpublished data in our laboratory; NA indicates no data
available.
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Table 2 Top 30 resistant arthropods in agricultural and urban ecosystems
Species Order: Family Ecosystem Number Cases
. . . . 96 517
Tetranychus urticae Acari: Tetranychidae Agricultural
. . . 95 866
Plutella xylostella Lepidoptera: Plutellidae Agricultural
: . L. . 80 469
Myzus persicae Hemiptera: Aphididae Agricultural
.. . . . . 64 631
Bemisia tabaci Hemiptera: Aleyrodidae Agricultural
. . . 64 398
Musca domestica Diptera: Muscidae Urban
. . 56 300
Leptinotarsa decemlineata Coleoptera: Chrysomelidae Agricultural
i . . . . 50 562
Rhipicephalus microplus Ixodida: Ixodidae Agricultural
. . . L1 . 50 281
Aphis gossypii Hemiptera: Aphididae Agricultural
. i . 48 856
Helicoverpa armigera Lepidoptera: Noctuidae Agricultural
. . . 47 196
Panonychus ulmi Acari: Tetranychidae Agricultural
. .. 43 279
Blattella germanica Blattodea: Ectobiidae Urban
. . . . 41 298
Culex quinquefasciatus Diptera: Culicidae Urban
. . . . 41 143
Spodoptera frugiperda Lepidoptera: Noctuidae Agricultural
. . . . 40 677
Spodoptera litura Lepidoptera: Noctuidae Agricultural
. . . . 40 576
Spodoptera exigua Lepidoptera: Noctuidae Agricultural
. . . .. 36 161
Culex pipiens pipiens Diptera: Culicidae Urban
. . .. 35 572
Aedes aegypti Diptera: Culicidae Urban
S . . . 35 120
Heliothis virescens Lepidoptera: Noctuidae Agricultural
; . o . 34 72
Phorodon humuli Hemiptera: Aphididae Agricultural
. . . . 33 419
Nilaparvata lugens Hemiptera: Delphacidae Agricultural
L. 33 134
Tribolium castaneum Coleoptera: Tenebrionidae Urban
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#53% 2 (Table 2 continued)

a

Species Order: Family Ecosystem Number Cases
. . . ) . 31 150
Chilo suppressalis Lepidoptera: Pyralidae Agricultural
. . . . . 31 51
Spodoptera littoralis Lepidoptera: Noctuidae Agricultural
. . . .. . 30 175
Frankliniella occidentalis Thysanoptera: Thripidae Agricultural
- . . 29 136
Culex pipiens pallens Diptera: Culicidae Urban
. . . . . 28 112
Trialeurodes vaporariorum Hemiptera: Aleyrodidae Agricultural
- . . . 28 74
Panonychus citri Acari: Tetranychidae Agricultural
: P . 27 518
Meligethes aeneus Coleoptera: Nitidulidae Agricultural
. . . . . 25 95
Lucilia cuprina Diptera: Calliphoridae Urban
. . . . 24 194
Phenacoccus solenopsis Hemiptera: Pseudococcidae Agricultural

2019 7 a

Data are obtained from the Arthropod Pesticide Resistance Database (Up to July 2019); a indicates number of active
ingredients to which the pest has exhibited documented resistance.
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