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Editorial on the Research Topic

Improving crop health: Understanding the interaction mechanisms
between crops and their pathogens
Crop diseases are responsible for substantial yield losses worldwide, thereby

threatening global food security. In this Research Topic, a collection of high-quality

articles reported recent research progress concerning genes, proteins, secondary

metabolites involved in the interactions between crop plants and their pathogens as well

as utilization of new synthetic chemicals in control of crop diseases. As co-editors of this

research topic, we appreciate the contributions from the authors of the papers published

under this topic and highlight the three themes drawn from their research findings.
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Identification of key genes and
proteins in immune response and
evasion

The immune response of crop plants to pathogen attacks and the

immune evasion of pathogens from their host plants have attracted

more andmore attention in the field of phytopathology research. Jiang

et al. and Zhan et al. systematically analyzed the roles of TaSnRK and

TaPAL members in wheat against notorious pathogens, including

Blumeria graminis, Fusarium graminearum and Puccinia striiformis.

Ralstonia solanacearum causes devastating diseases in a variety of

economically important crops. Cao et al. identified 23 differentially

expressed long intergenic ncRNAs (lincRNAs) in tomato inoculated

with R. solanacearum, and predicted 171 possible target genes of

these lincRNAs. Further studies suggested that lincRNAs might be

involved in hormone signaling pathways and regulation of AGO

protein expression in response to R. solanacearum. An et al. showed

that a type III effector RipTPS from the avirulent R. solanacearum

strain specifically induced cell death in Nicotiana tabacum but not in

N. benthamiana. Three amino acid residues in RipTPS have been

identified to be critical for the recognition of RipTPSG inN. tabacum.

Huanglongbing (HLB), caused by Candidatus Liberibacter

asiaticus (CLas), is the most devastating citrus disease. Basu et al.

discovered that two CLas proteins, LasP235 and Effector 3, interact

with and inhibit the functions of multiple citrus proteins involved in

the production of reactive oxygen species and antibacterial

metabolites as well as programed cell death.
Characterization of secondary
metabolites involved in crop-
pathogen interactions

Various secondary metabolites of plants are involved in the

process of disease resistance. The role of the hydroxycinnamate

amide (HCAA) pathway in plant immunity was reviewed by

Liu et al. in three layers: biosynthesis of HCAAs from the

phenylpropanoid pathway, function of HCAAs in plant disease

resistance, and regulatory pathways of HCAAs accumulation. This

review refines the mechanisms by which various secondary

metabolites of plants are involved in immune responses and points

the way to future exploration of phytochemical defense metabolites.

As one of the lipophilic secondary metabolites deposited in

the plant cell wall, suberin is an essential component of the

Casparian strip of the root endodermis. Chen et al.reviewed the

function of plant root suberin lamella as a physical barrier in

defense against biotic and abiotic stresses in four layers:

establishment of suberin lamellae in the cell wall, biosynthesis

of suberin, deposition of suberin in cell wall, and stress tolerance.

Secondary metabolites play important roles in plant pathogens

too. Ralsolamycin, one of secondary metabolites in R. solanacearum,

is known to be involved in crosstalk between R. solanacearum and

fungi. Li et al. demonstrated that Ralsolamycin biosynthesis can be

oppositely regulated by PhcA and PhcR in R. solanacearum to

respond and adapt to changing environmental conditions.
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Utilization of new synthetic chemicals
for crop disease control

The development and utilization of novel fungicides with

novel structures, high efficiency and low toxicity are of great

importance for crop disease control. Yao et al. designed and

synthesized a series of 1,3,4-oxadiazole derivatives from benzoyl

hydrazine and aromatic aldehydes. Compared to control

fungicide carbendazim, most of the oxadiazole derivatives

exhibited enhanced activities against three fungal pathogens of

maize, especially Exserohilum turcicum. Molecular docking

illustrated that oxadiazole derivatives can bind to the

active site of succinate dehydrogenase (SDH) through

hydrophobic contacts and hydrogen bonds, indicating that

1,3,4-oxadiazole derivatives are promising candidates for

fungicide development.

As an important agrochemical, nitrogen fertilizer plays a central

role in plant growth and fitness, and some specific forms of nitrogen

fertilizer may also improve plant resistance. Maywald et al. found that

application of nitrate or cyanamide instead of ammonium to wheat

plants significantly suppressed two important wheat fungal pathogens,

i.e., airborne B. graminis and soilborne Gaeumannomyces graminis.

They also observed relatively higher abundance of fungal pathogenic

taxa in wheat plants fertilized with ammonium. These interestingly

observations suggest that nitrate and cyanamide fertilization could

reduce the severity of some fungal diseases in wheat.

Additionally, biocontrol of plant diseases is an alternative

disease management strategy that is environmentally benign,

durable, and compatible with other control measures. Xu et al.

identified a new Bacillus amyloliquefaciens strain XY-1

that exhibits antagonistic activity against a variety of

phytopathogens. For example, antagonism tests using wheat

spikelet inoculation showed that strain XY-1 displayed strong

antifungal activity against F. graminearum, indicating that strain

XY-1 can be used as a biological agent in the field to control

Fusarium head blight.

In conclusion, these articles on this Research Topic have

collectively given readers a snapshot of the most recent advances

in research towards improving crop health. We hope that the

findings presented in these articles will not only provide useful

new information for specific research projects, but also help

attract additional researchers to this rapidly expanding field of

crop protection.
Author contributions

All authors listed have made a substantial, direct, and intellectual

contribution to the work and approved it for publication.
Funding

This work was supported by National Key R&D Program of

China (2022YFD1901402) and Chongqing Technology Innovation
frontiersin.org

https://doi.org/10.3389/fpls.2022.934226
https://doi.org/10.3389/fpls.2022.934226
https://doi.org/10.3389/fpls.2022.982457
https://doi.org/10.3389/fpls.2022.981281
https://doi.org/10.3389/fpls.2022.1040826
https://doi.org/10.3389/fpls.2022.869178
https://doi.org/10.3389/fpls.2022.922119
https://doi.org/10.3389/fpls.2022.1056008
https://doi.org/10.3389/fpls.2022.903310
https://doi.org/10.3389/fpls.2022.912091
https://doi.org/10.3389/fpls.2022.946584
https://doi.org/10.3389/fpls.2022.1055213
https://doi.org/10.3389/fpls.2023.1161154
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org


Yang et al. 10.3389/fpls.2023.1161154
and Application Development Special Project (CSTB2022TIAD-

LUX0004) to YYa, UC Berkeley Miller Basic Research Fellowship to

QZ, Natural Science Foundation of Chongqing (cstc2021jcyj-

msxmX0629) to YYu, Natural Science Foundation of China

(32172373, 31801723) to GL, National Science Foundation (IOS-

1901566) to SX, National Key R&D Program of China

(2021YFD1401000) and Natural Science Foundation of China

(31972211) to ZM.
Acknowledgments

The authors would like to thank all the handling editors and

reviewers for their contribution to this Research Topic.
Frontiers in Plant Science 03
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.2023.1161154
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Improving crop health: Understanding the interaction mechanisms between crops and their pathogens
	Identification of key genes and proteins in immune response and evasion
	Characterization of secondary metabolites involved in crop-pathogen interactions
	Utilization of new synthetic chemicals for crop disease control
	Author contributions
	Funding
	Acknowledgments



<<
  /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


