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Despite the importance of soil microorganisms in soil processes and functions, little is known about how microbial community structure responds to change.  

Aim of this study is to explore the variation within bacterial communities in sand rhizosphere with variable organic carbon content.  

Treatment Herb Treatment Cut 

Fig 1 Plant-sand mesocoms: experimental set up and treatments. 

2 days pregerminated barley seeds are planted in glass tubes containing 100g of 

sand (0,6-2mm) inoculated with a suspension of soil cells  (1,2*107 total cells/ml).   

30 days old plants are treated as follow:  

• In treatment Herb glyphosate (9,6g/L) was appplied to the leaves (on the left) 

• In treatment Cut shoots are removed manually (on the right) 

 Effects on glyphosate-mediated carbon cycle alteration on rhizosphere soil communities will be studied in soil-plant mesocosms. A time course experiment will be 

carried out to study the effects along time.   

 Interactions between bacterial and protozoan community in response to perturbation will be explored (*collaboration with Susana Santos).  

 Microbial community in terms of structure, expression profile and physiology will be studied using fingerprinting methods (DGGE), qPCR, metatranscriptomic and 

metagenomic approach.  
 

  

Fig 2 Roots 2-3 days after treatment - stereomicroscope images  

Left: decaying root system of glyphosate treated barley  

Right: still viable root system of barley harvested by cutting 
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Glyphosate 

 harbor the most complex microbial communities on Earth  

 is a complex ecosystem composed of both living and non-living matter with a multitude of 

interaction 

 provides ecosystem services which support human well-being 

 has an important role in all ecological cycles (i.e. C, N and H2O), being the largest terrestrial 

reservoir of carbon.  

 stores about twice as much carbon as the atmosphere 

Soil  

 links earth’s ecosystems and their inhabitants 

 is essential in climate regulation and global warming 

 the role of soil microorganisms needs more studies 

Carbon cycl ing in soi l  
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 extensively used as a non-selective herbicide and for ripening in plant production 

 systemic herbicide and not readily metabolized by plants 

 would affect  carbon cycle and microbial communities thought alteration of root decay.  

 Is applied to active leaves and transported to the roots where necrosis occur. 

  This results in increased root exudation of organic carbon into the rhizosphere 

Glyphosate 
 microorganisms and their processes play a 

crucial role in biogeochemical cycles in soil  

 rhizosphere provides suitable ecological niches 

for microbial growth  

 exert strong effects on microbial communities 

thought plant root activity 

Rhizosphere - Bacteria  

Fig 3 Total bacteria population (log cfu g−1 sand). 

Colony Forming Units (CFU) counting of the rhizosphere microbial communities 

show any significative variation after foliar glyphosate treatment. 

Counted on 3 g/l TSB agar plates. 

Understanding how variation in carbon turnover affect native bacterial communities and their metabolism  will improve our knowledge about soil microbial diversity and their 

contribution to ecosystem services. 

Molecular tools are promising approaches to establish a connection between genetic identity and function of microbes, and the ecosystem processes they drive. 

 “Meta-omics” is considered to be a crucial strategy to explore the interactions between soil microorganisms through cultivation-independent study of these communities. 

Fig 4. Total Organic Carbon (TOC) analysis of the rhizosphere show 

increased availability of organic carbon as a result of foliar treatment with 

glyphosate (Treatment Herb) 
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Results will describe effect of glyphosate treatment on non-target organisms and on their interaction in the rhizosphere of glyphosate treated plants grown in 

experimental controlled soil. 


