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em microrganismos “competentes”, capazes de colonização ativa mediada por mecanismos 

moleculares específicos, e “passivos”, cuja entrada ocorre por ferimentos ou aberturas naturais 







Glick (2012) estabelece critérios mínimos: (i) incremento ≥15% em parâmetro de crescimento 
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concentrado (H₂SO₄, 98%) por 10 minutos, seguida de sucessivas lavagens com água destilada 

criopreservados a −80 °C. Inicialmente, alíquotas de 100 µL de cada estoque foram inoculadas 

espectrofotômetro a 600 nm (DO₆₀₀).

inoculação. A concentração de células viáveis foi ajustada para aproximadamente 1 × 10⁹ 

unidades formadoras de colônia por mililitro (UFC mL⁻¹). A concentração de células viáveis 

meio sólido ATGE e contagem de colônias nas diluições entre 10⁻⁵ até 10⁻
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(≈50%) em comparação à rizosfera (≈20%). De forma inversa, 

Bacillota (anteriormente Firmicutes) foi mais abundante na rizosfera (≈25%) do que na 

endosfera (≈5%). Os filos Acidobacteriota, Chloroflexota, Planctomycetota e Myxococcota 
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para o comprimento da raiz (p = 2,07 × 10⁻⁵) e para o comprimento total da plântula (p = 4,50 

× 10⁻⁶). A razão raiz/parte aérea apresentou valor limítrofe de significância (p = 0,0508), 





– –







– –

β



– –







–

–

–

–

– –

–

–

http://dx.doi.org/10.1590/2179-8087.017516
https://doi.org/10.1127/0941-2948/2013/0507
https://doi.org/10.1127/0941-2948/2013/0507
https://www.schweizerbart.de/papers/metz/detail/22/82078/Koppen_s_climate_classification_map_for_Brazil
https://www.schweizerbart.de/papers/metz/detail/22/82078/Koppen_s_climate_classification_map_for_Brazil
https://doi.org/10.3390/ijms18040705
https://doi.org/10.1007/s10980-018-0672-6
https://doi.org/10.1038/s41598-023-45571-9


–

–

–
– –

DOI: Disponível em: https://doi.org/10.3390/su13031140. Acesso em: 11 mai. 2025.

–

–

–

–

–

https://doi.org/10.1590/S0100-204X2007000300006
https://doi.org/10.1128/mmbr.00019-15
https://link.springer.com/article/10.1007/s11104-013-1956-x#citeas
https://link.springer.com/article/10.1007/s11104-013-1956-x#citeas
https://doi.org/10.1186/s40168-020-00875-0
https://doi.org/10.1038/s41598-019-54685-y
https://doi.org/10.1111/j.1365-294X.2009.04458.x
https://doi.org/10.1111/j.1365-294X.2009.04458.x
https://doi.org/10.1111/1574-6976.12035


–

–

CARDOSO, E. J. B. N.; ANDREOTE, F. D. Microbiologia do solo 
eletrônico]. 2. ed. Piracicaba: ESALQ/USP, 2016. Disponível 
em:  . Acesso 
em: 27 set. 2026.

–

–

–

https://doi.org/10.1146/annurev-arplant-050312-120106
https://doi.org/10.1146/annurev-arplant-050312-120106
https://doi.org/10.1146/annurev-arplant-050312-120106
https://doi.org/10.1038/nmeth.3869
https://www.nature.com/articles/nmeth.3869
https://doi.org/10.1073/pnas.1000080107
https://www.pnas.org/doi/epdf/10.1073/pnas.1000080107
http://www.livrosabertos.abcd.usp.br/portaldelivrosUSP/catalog/book/109
https://doi.org/10.1038/nmeth.3869
https://doi.org/10.1016/j.jaridenv.2006.06.003
https://doi.org/10.1007/s12038-011-9159-1
https://link.springer.com/article/10.1007/s12038-011-9159-1
https://doi.org/10.3389/fenvs.2023.1270002
https://doi.org/10.1093/bioinformatics/bty560


–

–

–

–

–

–

–

https://doi.org/10.1111/1758-2229.12304
https://10.0.4.22/j.1462-2920.2003.00471.x
https://doi.org/10.1093/ismejo/wrae056
https://doi.org/10.1128/AEM.71.9.4951-4959.2005
https://doi.org/10.1590/S0102-33062006000100002
https://doi.org/10.1016/j.advwatres.2012.01.013
https://doi.org/10.1016/j.syapm.2021.126208
https://doi.org/10.4236/ojss.2020.102004


–

–

–

–

–

–

https://doi.org/10.2307/2282330
https://doi.org/10.1038/s41598-020-78483-z
https://doi.org/10.3390/genes9080389
https://doi.org/10.1590/1983-21252024v3711788rc
https://doi.org/10.1073/pnas.1215210110
https://doi.org/10.1111/j.1469-8137.1987.tb04683.x
https://doi.org/10.1073/pnas.1717617115
https://floradobrasil.jbrj.gov.br/FB128461
https://doi.org/10.5897/AJMR2013.6518


–

–

–

–

–

–

–

https://doi.org/10.6064/2012/963401
https://pubmed.ncbi.nlm.nih.gov/24278762/
https://doi.org/10.1093/bioinformatics/btw313
https://doi.org/10.1094/MPMI-06-11-0172
https://doi.org/10.3389/fenvs.2021.786087
https://doi.org/10.1128/MMBR.00050-14
https://doi.org/10.1016/j.scitotenv.2018.11.215


–

KULKOVA, I.; WRÓBEL, B.; DOBRZYŃSKI, J. 

–

–

–

–

https://doi.org/10.3389/fmicb.2024.1342331
https://doi.org/10.3389/fpls.2018.01860
https://doi.org/10.1186/s13059-014-0550-8
https://doi.org/10.3389/fmicb.2021.783563
https://doi.org/10.1111/nph.17395


–

–

–

–

–

https://doi.org/10.1146/annurev-ecolsys-121415-032311
https://doi.org/10.1093/femsre/fuu011
https://doi.org/10.1111/1574-6941.12035
https://doi.org/10.1007/s42832-024-0241-7
https://doi.org/10.1371/journal.pone.0048479
https://doi.org/10.1007/s11069-020-04097-3
https://doi.org/10.14806/ej.17.1.200
https://doi.org/10.1111/nph.13363
https://doi.org/10.1371/journal.pone.0061217


–

–

–

–

–

–

–

https://doi.org/10.1111/1574-6976.12028
https://doi.org/10.1007/s00203-020-02051-2
https://doi.org/10.1111/j.1365-2699.2005.01424.x
https://doi.org/10.1007/s12229-016-9164-z
https://doi.org/10.1128/MMBR.64.3.548-572.2000
https://doi.org/10.1128/MMBR.64.3.548-572.2000
https://cran.r-project.org/package=vegan
https://doi.org/10.1016/j.micres.2021.126893
http://www.repositorio.ufc.br/handle/riufc/16714


–

–

–

–

– –

–

PRĂVĂLIE, R. Drylands extent and environmental issues. A global approach. 
–

PRĂVĂLIE, R. 
–

–

–

https://doi.org/10.1111/1462-2920.13023
https://doi.org/10.1007/s13593-014-0233-6
https://doi.org/10.1002/ldr.3896
https://doi.org/10.1038/nrmicro3109
https://doi.org/10.1007/s11104-017-3521-5
https://doi.org/10.1007/BF02772108
https://doi.org/10.1016/j.earscirev.2016.08.003
https://doi.org/10.1016/j.catena.2019.04.001
https://doi.org/10.1111/j.1469-8137.2010.03267.x
https://doi.org/10.1146/annurev-phyto-073009-114447


–

–

–

–

–
–

–

–

–

https://doi.org/10.18764/2446-6549.v2n7p144-161
https://doi.org/10.1186/s13568-019-0932-0
https://doi.org/10.1007/s13593-013-0142-0
https://doi.org/10.1007/s13593-013-0142-0
https://doi.org/10.1007/s11274-015-1842-3.
https://doi.org/10.1007/s11274-015-1842-3.
https://doi.org/10.1038/s41592-019-0431-x
https://doi.org/10.1007/s10705-017-9834-1


–

–

–

–

–

–

https://doi.org/10.3791/57561
https://doi.org/10.1038/s41579-020-0412-1
https://doi.org/10.1038/nature06244
https://www.unccd.int/resources/global-land-outlook/glo2
https://doi.org/10.1111/nph.13312
https://doi.org/10.1023/A:1026037216893
https://doi.org/10.18845/rfmk.v17i40.4907
https://doi.org/10.1264/jsme2.ME20153


–

–

–

–

https://doi.org/10.1111/jipb.13207
https://doi.org/10.1007/s00284-024-04042-8
https://doi.org/10.1128/mBio.02527-14
https://doi.org/10.1007/s00284-016-1096-7
https://doi.org/10.1093/bioinformatics/bty895

