
even despised, with the re-

maining elements of the sys-

tem. 

Collectively considered, all 

these elements conform a 

complex interacting network 

that we are now just starting 

to know: 

The present Project addresses 

the multidisciplinary study of 

the interactions existing 

among the different trophic 

levels operating in agricultu-

ral systems under greenhouse: 

the host plant (the crop), the 

phytophagous insects (the 

pest), their natural enemies 

(predators and parasitoids) 

and the hyperparasitoids. 

The participation of the so-

called soil microbiota is also 

considered. This microbiota is 

composed by those microor-

ganisms living in the soil and 

that may establish interacti-

ons, frequently less known or 

Presentat ion. The ag r icu ltura l  sys tem studied  

1st trophic level: 

Sweet pepper (Capsicum annuum 

L.) plants. 

2nd trophic level:  

Aphids (Myzus persicae) and 

thrips (Frankliniella occidentalis). 

3rd  trophic level: 

Predators (Sphaerophoria rueppe-

llii and Orius laevigatus) and pa-

rasitoid (Aphidius colemani). 

 

4th trophic level: 

Hyperparasitoids 

(Dendrocerus aphidium). 
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GLOBAL ANALYSIS OF THE MULTITROPHIC INTERACTIONS IN AGRICULTURAL 

SYSTEMS UNDER GREENHOUSE. APPLICATION TO PEST CONTROL. 

“Jasmonates increases at short 

times after aphid infestation. 

Salicylic acid only increases at 

later stages of infestation.” 

“Phytohormone changes 

caused by aphid infestation 

are basically local.” 

“When aphid density is high, 

all aminoacids unless  

glutamic acid increase their 

concentration.” 

“The pattern of aminoacid 

variation in pepper plants 

infested by aphids is 

quantitatively different to 

that occurring in plants 

submitted to water stress.” 

Florencio-Ortiz, V., Sellés-Marchart, S., Zubcoff-Vallejo, J., Jander, G., Casas, J.L. 2018. Changes in the free 
amino acid composition of Capsicum annuum (pepper) leaves in response to Myzus persicae (green peach aphid) 
infestation. A comparison with water stress. PloS One 13(6) e0198093. https://doi.org/10.1371/
journal.pone.0198093.  

Florencio-Ortiz, V., Novak, O., Casas, J.L. 2018. Local 
and systemic hormonal responses in pepper (Capsicum an-
nuum L.) leaves under green peach aphid (Myzus persicae 
Sulzer) infestation. Journal of Plant Physiology, 231:356-
363. https://doi.org/10.1016/j.jplph.2018.10.015.  

Florencio-Ortiz, V., Novak, O., Casas, J.L. 2020. Phy-
tohormone responses in pepper (Capsicum annuum L.) 
leaves under a high density of aphid infestation. Physiolo-
gia Plantarum 170: 519-527. https://doi.org/10.1111/
ppl.13188.  

https://doi.org/10.1371/journal.pone.0198093
https://doi.org/10.1371/journal.pone.0198093
https://doi.org/10.1016/j.jplph.2018.10.015
https://doi.org/10.1111/ppl.13188
https://doi.org/10.1111/ppl.13188
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“How can a predator detect 

its prey?” 
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“Orius laevigatus perceives 

the aggregation pheromone of 

its prey, thrips”. 

“It is therefore posssible to use 

the thrips aggregation 

pheromone as a tool for its 

biological control.” 

Vaello, T., Casas J.L., Pineda, A., de Alfonso, I., Marcos-García, M.A. 2017. Olfactory response of the preda-
tory bug Orius laevigatus (Hemiptera: Anthocoridae) to the aggregation pheromone of its prey, Frankliniella occi-
dentalis (Thysanoptera: Thripidae). Environmental Entomology, 46 (5): 1115-1119. https://doi.org/10.1093/
ee/nvx141.  

Florencio-Ortiz, V., Sellés-Marchart, S., Casas, J.L. 2021. Proteome changes in pepper (Capsicum annuum L.) 
leaves induced by the green peach aphid (Myzus persicae Sulzer). BMC Plant Biology 21:12. https://
doi.org/10.1186/s12870-020-02749-x.  

Plant-phytophagous  interact ions: proteomics  

“Low aphid infestation rates 

go mostly unnoticed by the 

host plant.” 

“Proteins involved in plant 

defense do not modify during 

aphid infestation or are 

downregulated, in the case of 

an eventual change.” 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1093/ee/nvx141
https://doi.org/10.1093/ee/nvx141
https://doi.org/10.1186/s12870-020-02749-x
https://doi.org/10.1186/s12870-020-02749-x
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“The aphid parasitation 

modulates plant defense 

induction.” 

Vaello, T., Sarde, S., Marcos-García, M.A., de Boer, J., Pineda, A. 2018. Modulation of plant-mediated inter-
actions between herbivores of different feeding guilds: Effects of parasitism and belowground interactions. 
Scientific Reports. 8:14-24. https://doi.org/10.1038/s41598-018-32131-9.  

“Aphid parasitation facilitates 

the development of other 

herbivores on the host plant.” 

Vaello, T., Pineda, A., Marcos-García, M.A. 2019. Role of thrips omnivory and their aggregation pheromone 
on the multitrophic interaction between sweet pepper plants, aphids and hoverflies. Frontiers in Ecology and 
Evolution 6: 240. https://doi.org/10.3389/fevo.2018.00240.  

“...And what if more than 

one phytophagous are 

present at one time?” 

“The presence of thrips in 

addition to aphids affects to 

both plant growth and 

aphid development...” 

“...but it does not affect to 

the predatory ability of the 

syrphid larvae.” 

Plant-phytophagous-predator interact ions  

https://doi.org/10.1038/s41598-018-32131-9
https://doi.org/10.3389/fevo.2018.00240
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Cerdán, M., Jordá, J., Sánchez, A. Evaluation of Posidonia oceanica (L.) Delile as a renewable raw material for 
agronomic applications. Agronomy for Sustainable Development (enviado).  

Essent ia l  oi ls  as  bioinsect ic ides  

“Essential oils from aniseed, 

basil and lemongrass are 

repellents for aphids.” 

Cantó-Tejero, M., Casas, J.L., Marcos-García, M.A., Pascual-Villalobos, M.J., Florencio-Ortiz, V., Guirao, P. 
2021. Essential oils-based repellents for the management of Myzus persicae and Macrosiphum euphorbiae. Journal of 
Pest Science (aceptado). 

“Single compounds as anethol, 

geraniol, farnesol or cis-

jasmone are also repellents for 

aphids.” 

“Farnesol is at the same time 

attractive for the aphid 

natural enemies (predators 

and parasitoids).” 

“All elicitors assayed 

improved the plant defense 

system.” 

“Silicon was able to reduce 

the aphid density.” 

“None of the elicitors assayed 

had negative effects on the 

life cycle of the aphid 

predator Sphaerophoria 

rueppellii.” 
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Pictures taken by the technicians from the Microscopy 

Unit of the Research Technical Services of the Univer-

sity of Alicante (Spain). 

Scanning electron microscope pictures showing an adult of 

Myzus persicae on a pepper leaf (left) and a view of its su-

cking mouthparts (bottom), with the stylet inserted into 

the leaf tissue. 


