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Editorial on the Research Topic

Plant-bacteria association and symbiosis
In the relentless pursuit of sustainable agricultural practices, society has pivoted its gaze

towards alternatives to synthetic chemical fertilizers, recognizing the significant

environmental impact they impose. Among the myriad of alternatives, the use of plant

growth-promoting bacteria (PGPB) has emerged as a promising solution, encouraging

potential to revolutionize plant nutrition in a manner that is both effective and

environmentally sustainable. The interaction between plants and PGPB is a wonder of

nature, encompassing a wide array of interactions that extend far beyond simple nutrient

provision. These remarkable microorganisms, through their ability to harness unavailable

nutrients and synthesize essential phytohormones, exert a profound influence on plant

metabolism, enhancing growth and resilience even in challenging conditions.

At the heart of the challenge lies the enigmatic nature of plant-microbe interactions, fraught

with complexities that confound even the most seasoned researchers. The quest to elucidate the

dynamic interplay between plants andmicroorganisms across diverse environmental conditions

remains a formidable task, yet one that is essential for unlocking the full potential of PGPB in

sustainable agriculture. In their tireless quest for knowledge, researchers have harnessed the

power of omics technologies to decipher the intricate network of biochemical, genetic, genomic,

and molecular interactions that underpin the symbiotic relationship between plants and

bacteria. However, despite the progress made, many mysteries remain unsolved, with

intriguing discoveries awaiting exploration.

In our unwavering commitment to advancing crop improvement and fostering

sustainable agriculture, we are proud to present a Research Topic dedicated to

unraveling the mysteries of plant-bacteria relationships. The current Research Topic

includes one review, one brief research report article and 10 original research studies

focusing on (i) selection of efficient microbial strains and their characterization regarding

their potential to alleviate abiotic stress; (ii) utilizing effective microbial species to enhance
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soil nutrient availability for plants; (iii) exploring bacterial diversity,

including both plant growth-promoting bacteria in cultivated plants

and rhizospheric soil, and on (iv) describes the importance of a

bacterial biopolymer in the plant intracellular colonization process.

The review presented by Choudhary et al. address the diversity

of endophytic microorganisms and their significance in various

industries, including agricultural, pharmaceuticals and

biotechnology. Specifically, the authors highlight the importance

of these endophytes in producing bioactive compounds with

pharmaceutical and agricultural applications.

Regarding the first topic presented, da Silva et al. report on the

responses of nitrogen fixation in bean nodules during drought,

emphasizing the regulation of heat shock proteins and transcription

factors. Meanwhile, Kim et al. demonstrate enhanced drought resistance

inArabidopsis and Brassica plants using the Flavobacterium sp. GJW24.

Likewise, dos Santos et al. explore the molecular and biochemical

responses of sesame to rhizobacteria inoculation under drought

conditions. Finally, Teles et al. focus on the characterizing and

evaluating halotolerant phosphate-solubilizing bacteria from the

rhizosphere of Salicornia fruticosa. In the context of climate change,

characterized by increasingly severe drought periods, these studies

provide valuable insights for understanding and advancing agriculture

under challenging conditions, including drought and salinity.

In the second topic of study, Tounsi-Hammami et al. optimize

the growth of tomato seedlings by inoculation of indigenous

mangrove bacteria and potentially reduce NPK fertilization. Results

showed that applying bacterial inoculant with 50% NPK significantly

increase plant growth, photosynthetic activity, and nutrient uptake.

In another study, Rosman et al. new insights into on the relationship

between plants, plant growth-promoting bacteria, and the

environment. Furthermore, Nagah et al. demonstrate that

endophytic bacteria isolated from medicinal plants enhance

phosphorus acquisition, leading to improve vegetative growth and

metabolic content in Brassica napus L. Lastly, Lu et al. evidence of

increased phosphate uptake and alterations in bacterial communities

in maize rhizosphere soil attributed to the presence of arbuscular

mycorrhizal fungi. These studies contribute to the field plant-

microbe-environment interactions, highlighting the significance of

symbiotic relationships for crop growth and development.

In the third topic of research, Gätjens-Boniche et al. explore the

connection between the microbiome of insect-induced galls in cassava

and the genetic transformation of plant cells. Results indicate that

microbiome enrichment and genetic transformation of plant cells

contribute to gall development. Meanwhile, Shi et al. address the

characteristics of the phyllosphere microbial community and its

relationship to key aroma precursors during the tobacco maturation

process. Both the study delves into various aspects of bacterial diversity,

including their role in gall development in cassava and their influence

on aroma precursor production during tobacco maturation.

Concluding the Research Topic, Baruah et al. present findings

concerning the mobilization of poly-3-hydroxybutyrate and its

significance in reducing protein aggregation in Methylorubrum

extorquens DSM1306 under oxidative stress. The authors

illustrate the pivotal role of biopolymer in initial stages of

intracellular colonization.
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In conclusion, the diverse range of research presented in this

Research Topic underscores the pivotal role of plant-microbe

interactions, especially the PGPB participation, in advancing

sustainable agricultural practices. From elucidating the biochemical

and molecular mechanisms underlying these interactions to exploring

the potential of microbial inoculants in alleviating abiotic stresses and

enhancing nutrient availability, each study contributes with valuable

insights that pave the way for a greener and more resilient agricultural

future. Additionally, the findings highlight the intricate dynamics

between plants, microorganisms, and their environment, with the

significance of symbiotic relationships in shaping crop growth and

development under challenging conditions such as drought and

salinity stresses. As we continue to unlock the secrets of sustainable

agriculture, the synergistic partnership between plants and

microorganisms emerges as a cornerstone for achieving a more

sustainable and prosperous future for generations to come.
Author contributions

CM: Conceptualization, Writing – original draft, Writing –

review & editing. DP: Conceptualization, Writing – original draft,

Writing – review & editing. GE-B: Conceptualization, Writing –

original draft, Writing – review & editing. MV: Conceptualization,

Writing – original draft, Writing – review & editing.
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Acknowledgments

CM (Process n◦ 313075/2021-2) was a fellowships from CNPq

(Brazil). This work was funded by national funds through Fundação

para a Ciência e a Tecnologia (FCT), under the projects UID/EMS/

00285/2020 and LA/P/0112/2020 (Portugal), and Ministerio de

Agricultura y Desarrollo Rural” (grant no.1001774) (Colombia).
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
frontiersin.org

https://doi.org/10.3389/fpls.2023.1193573
https://doi.org/10.3389/fpls.2024.1345379
https://doi.org/10.3389/fpls.2023.1257137
https://doi.org/10.3389/fpls.2023.1324643
https://doi.org/10.3389/fpls.2023.1324056
https://doi.org/10.3389/fpls.2024.1356545
https://doi.org/10.3389/fpls.2024.1346523
https://doi.org/10.3389/fpls.2024.1324538
https://doi.org/10.3389/fpls.2023.1206870
https://doi.org/10.3389/fpls.2023.1237966
https://doi.org/10.3389/fpls.2024.1346154
https://doi.org/10.3389/fpls.2024.1302705
https://doi.org/10.3389/fpls.2024.1423947
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Plant-bacteria association and symbiosis
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


