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Species of the beetle genus Diabrotica (Coleoptera: Chrysomelidae) are native to North
and South America, with their greatest diversity occurring in neotropical areas [1]. Little is
known about the biology and ecology of many of the 400 described species, with current
knowledge primarily limited to the small number of species that are pests in agricultural
systems [1,2]. This Special Issue focuses primarily on key economically important pest
species, i.e., D. virgifera virgifera LeConte, D. speciosa (Germar), D. balteata (LeConte), and D.
viridula (F.).

The western corn rootworm, D. v. virgifera, is a key pest of grain maize in North
America and the specific focus of many contributions to this Special Issue. The costs of
managing this pest and the value of lost production annually exceed USD 2 billion in
the U.S.A. This species was also accidentally introduced into Europe, where it is now
an established maize pest [3]. The highly adaptable nature of this species has made
management an ongoing challenge. Over time, this species has evolved resistance to active
ingredients in four insecticide classes, annual crop rotation, and all commercially available
rootworm-active Cry toxins (derived from the soil microbe Bacillus thuringiensis) expressed
in Bt–maize hybrids in the U.S.A. [4–6].

The future success of Diabrotica pest management may depend on a more holistic view
of management than that implemented in the past. This requires movement away from
single-tactic approaches to a combination of tactics deployed within an integrated pest
management framework [5]. This will include the conceptualization and development of
new tactics that are based on an increased understanding of Diabrotica biology, physiology,
ecology, and population dynamics [6–10].

This Special Issue provides original research and comprehensive reviews that sum-
marize the current knowledge in key areas of Diabrotica biology, ecology, behavior, and
management. The contributions include the following:

• An overview of the evolutionary history and host relationships of Diabrotica species,
plus natural enemies of Diabrotica [1];

• The biology and management of D. v. virgifera in Europe [3] and D. speciosa (Germar),
D. balteata (LeConte), and D. viridula (F.) in South America [2];

• Host–microbe relationships and aspects of chemical ecology that influence D. v. vir-
gifera behavior and host plant resistance [9];

• The movement ecology of D. v. virgifera and its relation to management [6];
• The potential of RNAi technologies as components of D. v. virgifera management

strategies [10];
• An overview of D. v. virgifera resistance to insecticides and plant-incorporated Bt traits

in maize [4,5];
• Advances in D. v. virgifera monitoring/sampling technologies [7];
• An overview of the available computer models and modeling approaches to support

research on the biology and management of Diabrotica species [8].
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The history of field-evolved resistance is marked by repeated failures to appreciate the
capabilities of pest insects. The western corn rootworm is a good example of this. Therefore,
it is our hope that these publications, which refresh our current understanding of Diabrotica,
will inform future research and efforts to develop novel and sustainable management
tactics/strategies.
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3. Bažok, R.; Lemić, D.; Chiarini, F.; Furlan, L. Western corn rootworm (Diabrotica virgifera virgifera LeConte) in Europe: Current

status and sustainable pest management. Insects 2021, 12, 195. [CrossRef] [PubMed]
4. Gassmann, A. Resistance to Bt maize by western corn rootworm: Effects of pest biology, the pest–crop interaction and the

agricultural landscape on resistance. Insects 2021, 12, 136. [CrossRef] [PubMed]
5. Meinke, L.; Souza, D.; Siegfried, B. The use of insecticides to manage the western corn rootworm, Diabrotica virgifera virgifera,

LeConte: History, field-evolved resistance, and associated mechanisms. Insects 2021, 12, 112. [CrossRef]
6. Sappington, T.; Spencer, J. Movement ecology of adult western corn rootworm: Implications for management. Insects 2023, 14,

922. [CrossRef]
7. Tóth, Z.; Tóth, M.; Jósvai, J.; Tóth, F.; Flórián, N.; Gergócs, V.; Dombos, M. Automatic field detection of western corn rootworm

(Diabrotica virgifera virgifera; Coleoptera: Chrysomelidae) with a new probe. Insects 2020, 11, 486. [CrossRef] [PubMed]
8. Onstad, D.; Caprio, M.; Pan, Z. Models of Diabrotica populations: Demography, population genetics, geographic spread, and

management. Insects 2020, 11, 712. [CrossRef] [PubMed]
9. Paddock, K.; Robert, C.; Erb, M.; Hibbard, B. Western corn rootworm, plant and microbe interactions: A review and prospects for

new management tools. Insects 2021, 12, 171. [CrossRef] [PubMed]
10. Darlington, M.; Reinders, J.; Sethi, A.; Lu, A.; Ramaseshadri, P.; Fischer, J.; Boeckman, C.; Petrick, J.; Roper, J.; Narva, K.; et al.

RNAi for western corn rootworm management: Lessons learned, challenges, and future directions. Insects 2022, 13, 57. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/insects13020156
https://www.ncbi.nlm.nih.gov/pubmed/35206729
https://doi.org/10.3390/insects11070421
https://www.ncbi.nlm.nih.gov/pubmed/32650377
https://doi.org/10.3390/insects12030195
https://www.ncbi.nlm.nih.gov/pubmed/33668906
https://doi.org/10.3390/insects12020136
https://www.ncbi.nlm.nih.gov/pubmed/33562469
https://doi.org/10.3390/insects12020112
https://doi.org/10.3390/insects14120922
https://doi.org/10.3390/insects11080486
https://www.ncbi.nlm.nih.gov/pubmed/32752147
https://doi.org/10.3390/insects11100712
https://www.ncbi.nlm.nih.gov/pubmed/33080841
https://doi.org/10.3390/insects12020171
https://www.ncbi.nlm.nih.gov/pubmed/33671118
https://doi.org/10.3390/insects13010057
https://www.ncbi.nlm.nih.gov/pubmed/35055900

	References

