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Prospects for the management of insect pests in the genomic era
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Abstract The rapid development of DNA sequencing technology and bioinformatics has resulted in an increase in genomic
studies of insects. Better knowledge of population genetics and evolutionary ecology has allowed better understanding of the
local/global adaptation and infestation mechanisms of key agricultural pests, thereby providing novel strategies and approaches for
the implementation of integrated pest management (IMP) in a safe, cost-effective and sustainable manner. Genome information
has been released for approximately 30 insect species annually over the past two years. Genomic-related studies of agricultural
insect herbivores generate a great deal of important data, and reveal the mechanisms underlying the genetic variation, strategic
adaptation, and the population dynamics, of these pests. Such studies, in conjunction with the general principles and methods of
classical genetics, ecology and evolution, have facilitated the development of novel technology and tools for pest management.

This article is an overview of progress in research on insect genomic researches, co-evolution, the interactive mechanisms between
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plants and herbivores, molecular mechanisms of insect immunity and resistance to insecticides, as well as the development of new

techniques for pest management. We believe that this review updates existing information and provides sound prospects for

improving the strategies and tactics currently employed in ecologically-based pest management.
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Table 1 Published insect genomes associated with agriculture and forestry

Species Taxon (Order) Genome size Pubhshed Leading Reference
time country
Drosophila . 120 Mb 2003.03 USA Adams et al., 2000
Diptera
melanogaster
o 160 Mb 2008.02 USA Richards et al., 2008
Tribolium castaneum Coleoptera
Dendroctonus 204 Mb 2013.03 Canada Keeling et al. 5 2013
Coleoptera
ponderosae
The International
Acyrthos[phon . 446.6 Mb 2010.01 USA Aphld Genomics
pisum Hemiptera Consortium, 2010
. . 428.7 Mb 2004.10 China Xia et al., 2004
Bombyx mori Lepidoptera
. . 273 Mb 2011.09 USA Zhan et al., 2011
Danaus plexippus Lepidoptera
3
Heliconius
melpomene . 269 Mb 2012.03 UK Kanchon et al., 2012
; ’ Lepidoptera
H. timareta,
H. elevatus
. 343 Mb 2012.12 China You et al., 2013
Plutella xylostella Lepidoptera
. . . 670 Mb 2014.02 China Yin et al., 2014
Chilo suppressalis Lepidoptera
_ 405 Mb 2011.05 Usa  Brownand Brown,
Manduca sexta Lepidoptera 2012
6.5 Gb 2013.11 China Wang et al., 2014
Locusta miratoria Orthoptera
' 1 Gb 2014.04 UK Soria-Carrasco
Timema cristinae Phasmida etal., 2014
o 236 Mb 2006.09 USA Weinstock et al.,
Apis mellifera Hymenoptera 2006
. . 350.8 Mb 2013.12 USA Kocher et al., 2013
Lasioglossum albipes Hymenoptera
3
Nasonia vitripennis, 295 Mb 2009.11 USA Werren et al., 2010
N. giraulti, Hymenoptera
N. longicornis
277.9 Mb 2012.12 China Xiao et al., 2013

Ceratosolen solmsi Hymenoptera
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Table 2 Family-specific number of the metabolic detoxification genes identified from the genomics of

different insect species

Family-specific number of the metabolic detoxification genes

Species
GSTs CarEs P450s ABC-transporter
Drosophila (Yu et al., 2008 ) (Oakeshot, 2005) ,2011) (Dean et al., 2001)
melanogaster
Anopheles (Yu et al., 2008) (Ranson, 2002) ,2011) (Roth ez al., 2003)
gambiae
o 33 49 144 73
Tribolium (Friedman, 2011) (Richards et al., 2008) ,» 2011)  (Broehan et al., 2013)
castaneum
21 76 84 51

Bombyx mori

Apis mellifera

Plutella
xylostella

(Yu et al., 2008)

11
(Yuetal., 2008)

22
(You et al., unpublished)

(Yu et al., 2009)

24
(Claudianos et al., 2006)

64

(Xie et al., unpublished) (Yu et al., unpublished)

(Aietal.,2011)

48
,2011)

90

(Liu et al., 2011)

41
(Liu et al., 2011)

100
(You et al., 2013)
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