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*Billions of organisms in on
teaspoon of soill

*10,000s of species

sUnderstanding the ecology soil
systems remains an enormously
complex scientific challenge




Amazonian Dark Earths as a Model

 |dentical mineralogy and r
under the same

environmental conditions g
as adjacent soils : natural
experimental design.

e ADES may possess a
large and unique
microbial community as
compared to adjacent
solls.




Research Questions

1. How does abundance 2. \WWhat microbial

and diversity of communities are
bacterial communities adapted to life in ADE
present in ADE soils and on the surface of

charcoal?

compare to adjacent
background soils?




Analytical Approach

» |solate and study individual
organisms associated with

ADE soll and in particular
with BC.

o Extract DNA from bulk
soil and compare
community structure
between ADE and
adjacent soll



Estimate of Culturable Bacteria Population
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Culturable vs. Microscopic Counts
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Analysis of Ribosomal RNA genes




|solated Bacteria with Sequenced 16S rDNA
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Community -level Bacterial Analysis

Comparison
similarities and
differences
between
fingerprints







Isolates from the Surface of Charcoal

Isolate % Similarity to

Database Hits
Gamma proteobacterium 96%
Variovorax paradoxus 99%
Pseudomonas sp 94%
Arthrobacter sp 97%
Pseudomonas putida 98%
Bacillus cereus 96%
Bacillus sp 95%
Bacillus drentensis 97%







Conclusions

 ADE soils, as compared to adjacent soils,
support a large microbial population,
especially at depth.

* Multiple ADE site posses distinct bacterial
communities, which are more similar to
each other than adjacent soils

» Charcoal from ADE appears to serve as a
dynamic medium for microbial activity



Further Inquiry

* Understand the biochemical reactions
occurring on the surface of BC and the
organisms that carry them out.

* Understand the functional diversity of ADE
microbial communities.

» Test whether findings in ADE soils can be
applied in soils amended with ~ Agrichar .
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Thank you

Questions, please ...



