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Editorial on the Research Topic

Advances in integrated disease management (IDM) for soil-borne plant
pathogens: innovative approaches and underlying action mechanism at
molecular level
Soil-borne plant pathogens pose a significant threat to plants, and their management is

comparatively more difficult than other plant pathogens because of their nature of the hidden

enemy, long persistency in soil, vast genetic diversity and host range (Katan, 2017). However,

researchers throughout the world are struggling to investigate effectivemanagement strategies

to manage soil-borne plant pathogens (Panth et al., 2020). We proposed this Research Topic

in order to make a useful collection of novel studies which involve the management of soil-

borne plant pathogens and underlying action mechanisms. Among soil-borne plant bacterial

pathogens, Ralstonia solanacearum is one of the most devastating agents affecting different

plants in 45 families. Several management practices have been used effectively for the

management of this bacterium in different plants, including the use of biological control

agents (Wang et al.). However, because of difficulties in handling, culturing, and maintaining

biocontrol agents or the issues related to their practical efficacy in soil, the use of their

antimicrobial compounds is considered a good alternative. Ye et al. investigated an

antibacterial furoic acid compound, 5-(hydroxymethyl)-2-furoic acid, produced by the

fungus Aspergillus niger. The soil application of this compound effectively controlled the R.

solanacearum population in soil by direct killing effect as well as enhancing host resistance in

tomato plants. Wang et al. reviewed other studies for the management of this bacterium,

including biological, organic, breeding, genetic engineering, physical, cultural, chemical and

nano-technological approaches.

Nanotechnology emerged as one of the most rapidly advancing sciences of the twenty-first

century, and plant scientists revealed the effective application of nanotechnology for the

management of plant pathogens. Dutta et al., in their review, focused on several aspects of

the use of nanotechnology in the management of soil-borne plant pathogens highlighting the
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role of nanoparticles as protectants and inducers of plant defense

against soil-borne plant pathogens. Uncovering the mechanism of host

resistance and discoveries of host genes/proteins that regulate host

resistance against soil-borne plant pathogens will help plant genetic

engineers develop plants that can better fight against soil-borne plant

pathogens. Tian et al. reported that small G-protein StRab5b positively

regulates potato resistance against the soil-borne fungus Phytophthora

infestans. Pazarlar et al. found that Bacillus cereus EC9 protects

tomatoes against Fusarium wilt through JA/ET-activated immunity.

In another study by Ling et al., it was shown thatWRKY genes confer

resistance to Cucumis metuliferus against root-knot nematodes (RKN).

The RKN-resistant variety of C. metuliferus (cm3) was found to

specifically recruit beneficial bacterial communities in soil upon

infestation with RKN, as reported by Song et al. Similarly, Sikandar

et al. reviewed overall management strategies, including several recent

efforts to improve host resistance against Meloidogyne enterolobii.

Enhancing host resistance is also a prominent action

mechanism of many biocontrol agents. In their review, Dutta

et al. unveil the molecular mechanism by which Trichoderma

fungus, one of the most used and studied biocontrol fungus,

induce host resistance against pathogens including the role of

exogenous elicitors in the induction of host resistance. Zhou et al.

proved that exogenous application of elicitor isotianil could

significantly alleviate the symptoms of Fusarium wilt on the

banana. They further confirmed that isotianil application might

contribute to disease control by inducing host plant defense against

Fusarium infection. Investigation into how the pathogens achieve

virulence at the molecular level is also essential for understanding

the action mechanism of the pathogen. Xu et al. revealed the role of

cAMP phosphodiesterase in the formation of sclerotia and

achieving virulence in Sclerotinia sclerotiorum, an important

phytopathogenic fungus that causes stem rot and white

mold disease.

Most investigations conducted for the management of soil-

borne pathogens are based on greenhouse or controlled laboratory

conditions. Although the outcomes of these studies provide useful
Frontiers in Plant Science 02
insights into the action mechanism and control efficacy, field

investigations are vital for assessing the practical applications of

these strategies. Field assessments consider the complex interplay

between plants, pathogens and soil, and environmental factors that

can affect disease management and development. This more

accurately illustrates how these strategies perform in real

agricultural scenarios. Moreover, field assessment can give an

actual clue of management strategy on economic feasibility.
Author contributions

RK: Writing – original draft , Writing – review &

editing, Conceptualization.
Funding

RK received support from Research project of the Collaborative

Innovation Center of Hainan University (XTCX2022NYB12)
Conflict of interest

The author declares 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.
References
Katan, J. (2017). Diseases caused by soilborne pathogens: biology, management and
challenges. J. Pl. Pathol. 99, 305–315.
Panth, M., Hassler, S. C., and Baysal-Gurel, F. (2020). Methods for management of soilborne
diseases in crop production. Agriculture 10 (1), 16. doi: 10.3390/agriculture10010016
frontiersin.org

https://doi.org/10.3389/fpls.2022.1065627
https://doi.org/10.3389/fpls.2022.1090947
https://doi.org/10.3389/fpls.2023.1143171
https://doi.org/10.3389/fpls.2023.1163271
https://doi.org/10.3389/fpls.2022.1093657
https://doi.org/10.3389/fpls.2022.1093657
https://doi.org/10.3389/fpls.2023.1145715
https://doi.org/10.3389/fpls.2023.1145715
https://doi.org/10.3389/fpls.2023.1145837
https://doi.org/10.3389/fpls.2023.1175552
https://doi.org/10.3390/agriculture10010016
https://doi.org/10.3389/fpls.2023.1256979
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Advances in integrated disease management (IDM) for soil-borne plant pathogens: innovative approaches and underlying action mechanism at molecular level
	Author contributions
	Funding
	References



<<
  /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


