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Over the past decade, various strategies for biological control of major pests in protected 
crops in southern Europe have been successfully implemented. Perhaps the two most 
relevant and recent successes of biological control have occurred in greenhouse tomatoes 
and peppers in southeastern Spain (Calvo et al., 2012; van der Blom et al., 2009). These 
successes have occurred primarily through the selection and implementation of native 
generalist predators from the Mediterranean basin that naturally colonized crops in this area 
and, therefore, are adapted to local environmental conditions (Pérez-Hedo and Urbaneja, 
2015).  

The zoophytophagous predators (Miridae) are a special case of generalist predators that 
can also feed on the plants where they live. This group of predators may use different food 
resources, being able to feed on more than one trophic level, such as alternative prey and/or 
plant material. This characteristic facilitates its establishment before a pest infestation and 
its maintenance in the crops during periods of prey scarcity, resulting in crop systems that 
are more resilient to pest attacks (Pérez-Hedo et al., 2017). 

By feeding on plants, mirid predators, as strict herbivores, can also activate plant 
defense mechanisms (Naselli et al., 2016; Pappas et al., 2015, 2016; Pérez-Hedo et al., 
2015a, 2015b). The activity of zoophytophagous insects such as mirid predators induces a 
physiological response in plants (Kessler and Baldwin, 2004; Halitschke et al., 2011). 
Pérez-Hedo et al., (2015b) demonstrated that the feeding activity of Nesidiocoris tenuis 
Reuter (Hemiptera: Miridae) activates the abscisic acid (ABA) and jasmonate acid (JA) 
pathways in tomato plants, which makes them less attractive to the whitefly Bemisia tabaci 
Gennadius (Hemiptera: Aleyrodidae) and more attractive to the whitefly parasitoid 
Encarsia formosa (Gahan) (Hymenoptera: Aphelinidae). In addition, herbivore-induced 
plant volatiles (HIPVs) emitted by N. tenuis damaged plants can induce plant defenses in 
neighboring undamaged plants via the JA pathway, resulting in parasitoid attraction. The 
induction of a plant response by a mirid predator may be species dependent (Perez-Hedo et 
al., 2015b). Females of N. tenuis, Macrolophus pygmaeus (Rambur) and Dicyphus 
maroccanus Wagner (Hemiptera: Miridae) differ in their ability to induce defensive 
responses in tomato plants, resulting in varying degrees of plant attractiveness to pests and 
natural enemies. Tomato plants punctured by N. tenuis were less attractive to the whitefly 
B. tabaci and the lepidopteran Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae). In 
contrast, tomato plants exposed to M. pygmaeus and D. maroccanus were not able to repel 
B. tabaci and, interestingly, became more attractive to T. absoluta. 
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Our results show that the effectiveness attributed to predatory mirids in pest 
management is due not only to their predatory behavior but also to their herbivory which, 
as demonstrated in our work, could modulate pest and natural plant enemy locations, since 
tomato plants release a blend of volatile compounds in response to their activity. These 
results could serve as a basis for future development in plant protection from both top-down 
approaches (i.e., dispenser developments) and bottom-up approaches (i.e., plant breeding). 
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