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Aims and Scope

Acknowledgements

The combined use of soil microorganisms, namely plant growth-promoting bacteria (PGPB) and 
arbuscular mycorrhizal fungi (AMF), together with soil amendments (e.g. biochar) can improve 

essential soil functions and soil microbial biodiversity.
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 EPS and PGPB inoculation increased shoot biomass, stem thickness, and chlorophyll content, suggesting improved nutrient availability and photosynthetic efficiency, while reducing
irrigation needs. In contrast, biochar slightly reduced irrigation needs but induced plant stress, limiting growth.

 These results underscore the potential of combining EPS and microbial inoculants as a sustainable strategy to enhance maize production in water-limited conditions by improving soil
water retention and nutrient uptake.

Experimental Design

Results

Conclusions

This work aimed to investigate the effects of combining plant growth-promoting bacteria 
(PGPB) with different doses of soil amendments - biochar and extracellular polymeric 

substances (EPS) - on maize growth and water irrigation requirements

 SPAD readings were higher
in plants grown with 5%
EPS

 Biochar - no significant
diferences were observed
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Results

Plant Growth

 EPS addition increased stem thickness, shoot elongation and biomass

 Biochar reduced maize growth suggesting a detrimental effect on plant growth

 PGPB inoculation enhanced maize growth and mitigated the negative effects of biochar

Nutrient content

 The enhanced nutrient concentration in shoots
was associated with improved plant growth
parameters in 5% EPS-amended soils

 Mg and Ca showed a strong correlation with
shoot elongation, stem thickness, and biomass,
highlighting their essential role in plant
development

 A strong correlation was also observed between
SPAD and Mg content

Irrigation needs

 Plants amended with 5% EPS showed higher accumulation of P, Mg and Ca in shoots

 Bionoculation had a marginal effect on plant nutrition

 Biochar reduced the irrigation needs by 9%

 5% EPS reduced the irrigation needs by 30%

 Inoculation did not significantly affect maize
irrigation requirements

Chlorophyll content

Electrolyte leakage 

 Biochar-treated plants showed higher electrolyte
leakage, suggesting a stress response likely
responsible for the reduced growth observed in
these plants

 EPS and PGPB inoculation decreased
electrolyte leakage  protective effect to plants


