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Figure 1. Taxonomical heatmap based on group-specific platform (BIOSQ) to assess and monitor bio-
bacterial communities in sugarcane cultivated-soils. indicators; (4) apply bioinformatics tools and

The actinobacterial community revealed a greater

response to straw blankets compared with the response of
acidobacterial and verrucomicrobial communities analyses in order to integrate ‘omics’ data and soil

physicochemical data for monitoring microbes

appropriate basic and multivariate statistical

and gene function under sugarcane biomass
production; (5) test and validate the platform
BIOSQ in different sites with sugarcane in Sao
Paulo State.



SUMMARY OF RESULTS
TO DATE AND PERSPECTIVES

The activities of the project have involved greenhouse
and field experiments. A greenhouse mesocosm experiment
monitored for gas emissions and chemical factors focused
on the effects of organic and inorganic amendments
and straw retention on the microbial biomass (MB) and
taxonomic groups of bacteria in sugarcane-cultivated soils.
Taken together, the results showed that MB carbon and MB
nitrogen responded to changes in soil chemical factors and
C0,-C and N,O-N emissions, especially for nitrogen (N) +
vinasse (V)-amended soils.The results also indicated that
several taxonomic groups of bacteria, such as Acidobacteria,
Actinobacteria and Verrucomicrobia, and their subgroups
acted as early-warning indicators of N+V amendments and
straw retention in sugarcane-cultivated soils, which can alter
the soil chemical factors.

In another study, disparate patterns were
revealed for verrucomicrobial community in
sugarcane rhizosphere sampled on optimal
and deficient soil fertility for sugarcane.

Verrucomicrobial community abundance in
sugarcane rhizosphere was negatively correlated
with soil fertility, accounting for 2 and 5 % of the
total bacterial signal, under optimal and deficient
soil fertility conditions for sugarcane, respectively.
In nutrient-enriched soils, verrucomicrobial

community structures were related to soil factors H
linked to soil fertility, such as total nitrogen,
phosphorus, potassium and sum of bases, i.e., -

the sum of calcium, magnesium and potassium

contents. This case study showed that community

structure and abundance represent important

ecological aspects in soil verrucomicrobial

communities for tracking the changes in chemical

factors linked to soil fertility under tropical environmental

conditions, including management practices for sugarcane.
An ongoing study has applied GeoChip 5.0, a functional

gene-array-based high-throughput environmental

technology for microbial community analysis, in order to

identify genes that hold potential for use as bioindicators

of disturbance in sugarcane soils under zinc applications

in sandy-textured soil with natural low fertility. Preliminary

results have revealed that zinc applications at the doses

of 10 and 20 kg ha' negatively affected the abundance

of functional microbial genes associated to virulence.The

abundance of specific genes associated to carbon, nitrogen,

phosphorus cycling, zinc homeostasis, secondary metabolism

and stress was also affected by zinc applications at the same

doses (10 and 20 kg ha") in comparison to 0 and 5 kg ha™.
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Figure 2. Functional heatmap based on GeoChip 5.0
data. Microbial functional genes associated to virulence
decrease in abundance after applications of 10 and 20 kg
ha-1of ZnSO, to sugarcane-cultivated soils
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