Plant-Derived Volatiles Alter Plant Fitness in a Species-Specific Manner
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Plants actively defend themselves against insect herbivores, but face a dilemma of costly defenses and unpredictable herbivores.  Inducible resistance—whereby defenses are deployed only in the presence of a threat—can help overcome this dilemma.  However, plants remain vulnerable during the time necessary to induce defenses.  To mitigate this vulnerability, plants may utilize reliable environmental signals as indicators of a future herbivory, allowing them to “prime” themselves. That is, defense priming allows relatively quicker and more aggressive responses once herbivory occurs.  While defense priming is well established, fitness costs associated with responding to an herbivore-associated signal are unknown. To address this, we exposed Capsicum annuum and Phaseolus lunatus to a continuous exposure of cis-3 hexenyl acetate (z3HAC), an herbivore-induced plant volatile compound, in a randomized field trial during the summer of 2016. We measured somatic and reproductive output for both species. Relative to their respective controls, z3HAC-exposed C.annuum were shorter, produced fewer flowers and fruits, while z3HAC-exposed P.lunatus had increased floral production, grew taller, and produced more leaves.  These results indicate species-specific fitness implications of exposure to a volatile, and therefore management strategies utilizing plant volatiles must account for such species specificity. 


