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It has been more than 50 years since Green and Ryan (1972) 
demonstrated that tomato and potato plants respond to feed-
ing by Colorado potato beetles by rapidly accumulating high 
levels of proteinase inhibitors throughout the plant. Since 
that time, the study of herbivore-induced biochemical and 
morphological changes in plants and the increases in resist-
ance to herbivores that often accompany these changes has 
become one of the most active and dynamic areas of chemi-
cal ecology. Herbivore-induced plant responses have been 
found in virtually all plants in which they have been investi-
gated, and a wide array of resistance-related morphological, 
biochemical, and physiological traits have been implicated 
in induced resistance (Karban 2015). Tremendous progress 
has been made in understanding many aspects of herbivore-
induced responses and induced resistance, including percep-
tion of herbivore attack, early signaling following attack, 
phytohormonal mediation of responses, involvement of 
higher trophic levels in induced resistance, and coordinated 
changes in primary and secondary metabolism that allow 
plants to recover from herbivore injury. However, much 
remains to be discovered. Importantly, the application of 
herbivore-induced responses to protect crop plants is an area 
in which insufficient progress has been made.

This collection was developed to highlight papers at the 
leading edge of thought and practice in herbivore-induced 
responses. The papers included in the collection cover a wide 
variety of topics. Some of the papers serve as reminders that 
much basic information about the resistance-related arsenals 
and induced responses of plants remains to be discovered. 
Luo et al. (2023), for example, characterize 16 compounds, 
including a new isopentenyl disaccharide, from the latex of 
damaged Euphorbia jolkinii. Musso et al. (2023) describe 
terpene responses in the phloem of two Pinus species, 
lodgepole and jack pine, following attack by mountain pine 

beetles (Dendroctonus ponderosae), a pest of forests that 
has only recently expanded its range into regions where jack 
and lodgepole pines are present. Costan et al. (2023) inves-
tigate the resistance-related arsenals of the roots and shoots 
of three Rumex species from the United Kingdom (native 
range) and New Zealand (introduced range), and found that 
levels of oxalates, tannins, and phenols did not differ sub-
stantially between the native and introduced ranges, despite 
lower levels of herbivory in the introduced range.

Several of the papers in this collection place induced 
responses in larger context by comparing the influence of 
herbivore-induced responses with the influence of various 
other drivers of variation in plant chemistry and plant resist-
ance, including plant genotype, environmental factors, and 
plant ontogeny. Among these, Chappuis et al. (2023), docu-
ment the importance of growing conditions and plant and 
leaf ontogeny in determining the strength of constitutive 
and inducible resistance in two species of cotton, and Lin-
droth et al. (2023) and Rubert-Nason et al. (2023) explore 
the interplay of genotypic, ontogenetic, and environmental 
factors (including herbivory) in determining levels of foliar 
nitrogen, phenolic glycosides, and various types of con-
densed tannins in Populus tremuloides. Mason et al. (2023) 
and Valle et al. (2023) explore interactions among herbivore-
induced responses and natural enemies of herbivores - an 
opportunistic bacterial entomopathogen and lacewing larvae, 
respectively - highlighting an area of intense interest over the 
past three decades. Other papers report on under-studied but 
potentially significant phenomena involving induced resist-
ance. Bustos et al. (2022), for example, demonstrate inter-
generational effects of aphid-induced resistance in Lolium 
multiflorum plants harboring fungal endophytes. Schnurrer 
and Paetz (2023) provide an example of the countermeas-
ures used by some insects to overcome the toxic effects of 
induced secondary metabolites, specifically the mechanisms 
used by several species in the Notodontidae to detoxify sali-
cortinoids in their poplar and willow hosts.

With respect to the application of induced resistance to 
crop protection, Poelman et al. (2023) present a useful over-
view of the relevance and applicability of ecological theories 
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of induced responses to resource-intensive agriculture and 
discuss the potential for induced resistance to contribute to 
more sustainable ecology-based cropping systems. Gökalp 
(2023) reports on the interactions of two secondary metab-
olites from marigold, α-terthienyl and quercetagetin, with 
receptors in whiteflies and nematodes, information relevant 
to the use of these compounds as natural insecticides.

It is our sincere hope that this collection stimulates fur-
ther thought and research on the importance, ecological role, 
and practical application of induced responses in plants.
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