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Introduction  
Earthworms are natural bioreactors, interacting with soil microorganisms to create a symbiotic and 

synergistic interaction and potentially reduce contaminants such as plastic debris. The purpose of 

the bioassay is to study the pre-compatibility of Lumbricus terrestris with selected microorganism 

consortia (ENDO, EXO and MIX-PMC). The selection is based on degrading activity capacities, 

potential persistence, and dominance in the earthworm gut-microbiome. The EXO was selected 

from the soil for their polymer degrading capabilities, and the ENDO had probiotic capacities 

(identified and isolated from the gut of earthworms exposed to agri-food plastic waste-APW). 

Experimental 

The bioassay was carried out with 1400 g of synthetic soil (granulometric distribution of 66% 

sand, 12% silt and 22% clay, and an organic matter content of 0.66%, pH 7.02 and CE 0.78 dS/m).  

and two citellated individuals of L. terrestris. Different treatments were incubated in triplicate 

(n=3) under controlled conditions (20ºC and darkness) for 360 hours in zip-plastic bags (V = 2L). 

The treatment consisted in 1) ENDO, 2) EXO with inoculum concentration in media of 8 x 107 

CFU and MIX of both (ENDO+EXO) with 4.5 x 107 CFU. The analysis of the effect of different 

inoculum on L. terrestris morphological effect as well as soil physicochemical evolution and 

enzymatic response was conducted to identify possible interactions, synergetic or negative effects. 

Results and Discussion 

The survival during 360h of test was not affected by the presence of microbiome. On the other 

hand, we find a significant positive effect on the morphological response in ENDO> MIX with an 

increase in body weight of 30-40%. It is possible that prebiotics obtained from earthworms 

exposed to APW lead to a synergetic action that facilitates earthworm feeding. While, the Control 

treatment and EXO consortia achieved statically similar value.  
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  Regard to enzymatic activity, CbE levels in presence of PMC were significantly lower than in 

the control, both in the soil and in the cast (Fig.1). This fact may be indicative of a better health 

status since this enzyme played a significant role as a molecular scavenger for toxic metabolites. 

In the response of CAT activity found significantly higher levels of CAT in the EXO and MIX 

treatments. This could be because the EXO inoculum allows to improve antioxidant reactions. 

Regarding DHE levels, used as an index of overall aerobic microbial activity, we found significant 

differences in the presence of PMC. At the end of the bioassay (in cast) has determined 

significantly higher DH values compared to the control (indicative of stimulation of aerobic 

microbial activity). We found the opposite effect in the soil: DHE levels decreased with the PMC. 

This fact could indicate that the PMC remains active inside the digestive tract of L. terrestris. 

 

 
 

Fig1. Enzymatic activity (Catalase, Carboxylesterase and Dehydrogenase) determined in soil and 

cast of different treatment.  

Conclusions 

The pre-compatibility test demonstrated the positive interaction and synergetic effect of the 

microbiome inoculated with native microbiome soil and gut-associated microorganisms. Produce 

an increment in body weight variation and non-mortality of L. terrestris during the bioassay. The 

EXO improved the degradation capacities of the earthworms, as seen in their enzymatic activity. 

ENDO maintained its prebiotic function throughout the bioassay. 
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