Impact of sequential above and belowground herbivory on performance of Delia radicum, glucosinolates and primary metabolites level in root tissues of Brassica oleracea var. gemmifera
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Sequences of herbivore induction can influence plant-mediated aboveground and belowground herbivores interactions. Most of the studies are concentrated on the effect of aboveground herbivores on belowground herbivores having the same feeding guilds. Indeed, the different feeding guilds and sequence of herbivores induction can influence the plant-mediated aboveground-belowground herbivore interactions. We investigate whether sequential induction of aboveground leaf chewing, and phloem-feeding herbivores Plutella xylostella (Lepidoptera: Plutellidae) and Brevicoryne brassicae (Homoptera: Aphididae) may have effects on performance of the belowground herbivore Delia radicum (Diptera: Anthomyiidae) sharing the same host plant Brassica oleracea var. gimmifera. Furthermore, we investigated the induced responses of the plant due to the mechanism of aboveground-and belowground herbivores interactions and time point feeding of D. radicum in Brassica oleracea var. gimmifera plant. The aboveground specialist herbivore P. xylostella had negative effect on belowground herbivore D. radicum when it arrives later. Our study indicated that the later arriving herbivores could modify induced plant responses over early arriving herbivore D. radicum, and supported the physiological hypothesis overriding effect of P. xylostella. The mechanisms of aboveground herbivores P. xylostella and B. brassicae, and belowground herbivore D. radicum interactions showed a positive effect on plant biomass. Moreover, the aboveground-and belowground herbivory significantly increased primary compounds concentration and glucosinolates level. The total glucosinolates induction was recorded almost two-fold compared to herbivores non-exposed plant’s roots. Apparently, the level of indole glucosinolates was recorded higher compared to aliphatic and aromatic glucosinolates. Among the types of individual indole glucosinolates, neoglucobrassicin was recorded higher.
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