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Analysis on Agri-BioBed®

. PCR-DGGE Analysis
. Chemical Analysis

. DNA barcoding

Introduction and Aims
Pesticides, widely used in agriculture, harm the environment and 
health. Microbial biosurfactants can enhance their degradation. 
Agri-Biobeds® treat accidental spills during equipment filling and 
washing.

Therefore, the aims were: 
(i) isolate and characterize bacterial strains able to produce 
biosurfactans from a high polluted Agri-Biobeds®.
(ii) evaluate the effects in terms of either pesticide abatement or 
microbial community structure after a bioaugmentation treatment 
by using these biosurfactant- producing bacteria as inocula.
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Results
Isolation and identification of bacteria from enrichment cultures

Tab 1: Analysis of 16S rRNA genes obtained from each representative bacterial strain (in 
bolt) isolated from enrichment cultures using oxadiazon, tebuconazole or propiconazole 
as sole source of carbon and energy. The names of isolates belonging to each genotypic 

group are also shown.

Biosurfactant production

Fig. 1: Biosurfactant production evaluated by emulsification activity (% EA24)

PCR - DGGE 

Based on the results of biosurfactant production, four strains were chosen as 
inoculum in the bioaugmantation protocol: Rhodanobacter sp. 3Tteb and 4Tteb, 

Cupriavidus sp. 1Nox and 1Tox and Rhodococcus sp. 3Tox. 

Bioaugmentation

Fig. 2: DGGE analysis from (T) treated 
(inoculated with biosurfactant-producing 

bacteria) and (C) particles at the 
beginning of the experiment either (T0-

pre) before or after (T0-post) the 
inoculum and after 38 (T1) and 83 days 

(T2) of inoculum. The blue, red and 
green arrows indicate the bads related to 

Rhodococcus sp. 3Tox, Rhodanobacter 
sp. 3Tteb/4Tteb and Cupriavidus sp. 

1Tox/1Nox respectively.

DNA metabarcoding

Chemical analysis

Tab. 2: Concentration of 
pesticides 83 days after the 

bioaugmentation treatment (T2). 
Results are expressed as the 

mean and standard deviation.

Fig 3: Bacterial (family level) and fungal (order level) composition at phylum in control and treated 
(inoculated with biosurfactant-producing bacteria) particles after 83 days of treatment  

Conclusions
This work highlighted the importance of the biosurfactant-producing bacteria in 
pesticides degradation in soil. Moreover, the results suggested that the higher 

pesticides bioavailability shifted the microbial composition toward potential degrading 
population.
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