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Plants and their herbivorous insects have interacted for over 400 million years in a 
microbial environment that can shape the evolutionary ecology of both interacting 
species. All bacterial species associated with the plant are, at some point, inevitably 
consumed  by  the  larvae  and  manage  to  reach  their  guts.  Therefore,  these 
phyllosphere bacteria could represent the first line of defense against consumption 
by interacting with insect-associated bacteria. In this work, we evaluated the type 
and intensity of ecological interactions between bacteria within the phyllosphere, 
within  the  insect  gut,  and  between both  communities  to  construct  multilayered 
networks. A total of seventeen bacterial species were isolated from a specialised 
system composed of the plant Datura inoxia and its specialist insect herbivore Lema 
daturaphila. Specifically, nine and eight species were isolated and identified from the 
phyllosphere and gut, respectively. Using the turf-point technique, we measured the 
interaction effect on the relative growth rate of each species located at the points at 
three  different  times:  24  and  48  hours,  and  6  days.  Multilayer  networks  were 
constructed  from the  interaction  matrices  for  the  three  time points  to  visualise 
different properties across the three time points. Overall, most of the interactions 
found  were  antagonistic.  Ecological  interactions  within  the  phyllosphere  were 
affected by the identity of the species located in the turf (F8,63 = 2.14; P = 0.0440) and 
varied in intensity across the three time points (F11,83 = 2.64; P = 0.0070). We also 
found reciprocal negative interactions between the phyllosphere and gut bacteria. 
That is, phyllosphere bacteria decreased the growth rate of gut species (F8,63 = 3.59; 
P =  0.0020)  and vice  versa (F7,64 =  4.63;  P <  0.0003).  Our  results  show how 
ecological interactions between leaf and gut bacteria could help us better understand 
plant-insect interactions.
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