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Editorial on the Research Topic
New insights in small fruit diseases

Small or berry fruits, known as “superfoods”, are grown on all continents. They play an
important role in human nutrition and health due to the nutritional characteristics and
bioactive components of their fruits. They are also hosts of a wide range of pathogens that
threaten their production. In susceptible species and cultivars, pathogens reduce yield and
fruit quality, and occasionally they can even destroy entire orchards. This Frontiers
Research Topic comprises five contributions from researchers exploring various aspects
of the plant pathology of berry fruits.

In today’s agriculture, it is essential to decrease the use of synthetic pesticides for
disease management in order to preserve the environment and human health. Many
investigations are being undertaken to determine the efficacy of natural pesticides produced
by plants against pathogens and pests. Gray mold is an economically important disease of
numerous berry fruits caused by the fungal pathogen Botrytis cinerea. In recent years, many
aromatic oils and plant extracts have been evaluated in the field of sustainable plant
protection (Raveau et al., 2020). Antifungal substances, as an alternative to fungicides, can
be used for the control of pathogens of economic relevance (such as B. cinerea). Dene et al.
studied the effect of coriander (Coriandrum sativum) seed extracts and essential oils on
grey mold. They showed that extracts of coriander seeds expanded the photosynthetic
capacity and antioxidant reaction of strawberry plants but had a negative effect on gray
mold suppression. The antioxidant response of strawberry plants was, in most cases,
activated more by extract than essential oil. The results of the study showed that higher
photosynthetic capacity values did not increase the antifungal effect following treatment
with essential oils. A phytotoxic impact occurred when higher concentrations of the extract
and essential oil of coriander seeds were used.

As already stated, the fungus B. cinerea triggers devastating yield losses in many
different plants, including strawberries (Fragaria vesca L.). Current management
approaches rely on the application of fungicides before harvest, which is restricted by
rigorous legislation. B-aminobutyric acid (BABA), a defensive elicitor, has been shown to
produce resistance against many pathogens, including B. cinerea, in a variety of agricultural
plants. According to reports, BABA protects a variety of plant species against many pests
and pathogens by activating defense pathways dependent or not on salicylic acid (Cohen
et al., 2016; Wilkinson et al., 2018). BABA is produced by stressed plants and can also be
synthesized chemically. To identify resistance effects of BABA Badmi et al. evaluated how
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directly applied BABA, soil-drenched BABA, and untreated
strawberry plants responded to B. cinerea infection. Local
application of BABA to leaves boosted disease resistance, while
systemic application as a soil drench reduced plant growth and
increased vulnerability to B. cinerea infection. According to this
research, different studied factors (e.g. the tissue type, plant
developmental stage, application method, and genotype) can
impact the effect of defense elicitors on plant resistance. The
findings of a study on Botrytis cinerea control in strawberries
using plant extracts and plant amino acids have highlighted the
significance of this field of study and emphasized the need for more
research to fully implement successful application and
treatment techniques.

Phytophthora rubi is a devastating pathogen causing the decay
of raspberries (Rubus idaeus L.) in numerous countries throughout
the world. Raspberry growers in North America are particularly
concerned about Phytophthora root rot root disease (Sapkota et al.,
2022). In order to comprehend the genetic mechanisms
underpinning plant host adaptability, Tabima et al. (2017)
reported the full genome of a P. rubi isolate originating from the
Netherlands. In their current research, Sapkota et al. sequenced an
additional 25 P. rubi isolates from various locations and different
cultivars in Canada. According to the research, substantial
genotypic diversity and limited gene diversity were found among
sequenced isolates. The analysis revealed significant genotypic
diversity and low gene diversity among sequenced isolates. This
in-depth investigation has revealed new information and insight
into the P. rubi genome structure, and it serves as an important
global resource for future population diversity studies on this
pathogen. Obtained results could also be useful for raspberry
breeding programs to develop Phytophthora-resistant cultivars.

The highbush blueberry (Vaccinium corymbosum L.) and
cranberry (V. macrocarpon Ait.) are native to North America but
are grown all over the world in production orchards. Blueberry and
cranberry yields in orchards can occasionally decrease over time,
and the problem reappears even after replanting. In such a scenario,
the main reason for reduced productivity is very likely linked to the
soil. The diversity of rhizosphere microbiomes (bacteria and fungi)
is regarded as a significant predictor of soil health (Schloter et al.,
2018). The rhizosphere microbiome of cranberry and blueberry
crops in New Jersey, USA, was studied by Kawash et al. 2023. When
comparing blueberry and cranberry at the phylum level, little
variations were observed in the composition of the bacterial
microbiome, with Proteobacteria and Acidobacteria being the
predominant ones. The fungal communities associated with
blueberry and cranberry were quite different, dominated by the
phyla Ascomycota and Basidiomycota. These findings establish a
framework for investigating microbiomes that could affect the
health of Vaccinium species in the Northeast USA.

Phytoplasmas are phloem-limited plant pathogenic bacteria
associated with numerous diseases in plants. They induce a wide
range of growth irregularities that can affect a plant’s appearance
and negatively impact fruit production. It is still unclear how
phytoplasma affects the host plant’s physiological functioning
(Namba, 2019). In order to determine whether the response to
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phytoplasma infection is associated with variations in genome-wide
DNA methylation, Liu et al. studied the methylome and
transcriptome patterns of phytoplasma-infected mulberry plants.
The authors identified a significant number of genes with varying
levels of methylation and expression, and confirmed that
phytoplasma infection can positively regulate plant disease
resistance through methylation and expression of genes (in this
case the Mu-GsSRK gene). The research provided new information
about the mulberry-phytoplasma association.

When proposed, the aim of this Research Topic was to present
the latest research and perspectives on berry fruit diseases. The
research presented was conducted in different countries and
continents, confirming the severity and distribution of the
pathogens causing more or less detrimental diseases in small
fruits. The funding data for the published manuscripts showed
that all reported studies were financially supported by governmental
and regional resources.

Author contributions

DJ: Writing - original draft. IM: Writing — review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. Contract
number 451-03-47/2023-01/200215, Ministry of Science,
Technological Development and Innovation of the Republic of
Serbia, and P4-0072 funded by Slovenian Research and
Innovation Agency.

Acknowledgments

The editors would like to thank all the authors and reviewers
who participated in this Research Topic.

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.2023.1161864
https://doi.org/10.3389/fpls.2021.697702
https://doi.org/10.3389/fpls.2023.1306301
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

Jevremovi¢ and Mavri¢ Plesko

References

Cohen, Y., Vaknin, M., and Mauch-Mani, B. (2016). BABA-induced resistance:
milestones along a 55-year journey. Phytoparasitica 44 (4), 513-538. doi: 10.1007/
512600-016-0546-x

Namba, S. (2019). Molecular and biological properties of phytoplasmas. Proc. Jpn.
Acad. Ser. B. Phys. Biol. Sci. 95, 401-418. doi: 10.2183/pjab.95.028

Kawash, J., Oudemans, P. V., Erndwein, L., and Polashock, J. J. (2023). Assessment
and comparison of rhizosphere communities in cultivated Vaccinium spp. provide a
baseline for study of causative agents in decline. Front. Plant Sci. 14. doi: 10.3389/
fpls.2023.1173023

Raveau, R., Fontaine, J., and Lounés-Hadj Sahraoui, A. (2020). Essential oils as
potential alternative biocontrol products against plant pathogens and weeds: A review.
Foods 9, 365. doi: 10.3390/foods9030365

Frontiers in Plant Science

03

10.3389/fpls.2023.1306301

Sapkota, S., Burlakoti, R. R., Punja, Z. K., Dossett, M., and Gerbrandt, E. (2022).
Understanding the root rot and wilting complex of raspberry: current research
advances and future perspectives. Can. J. Plant Pathol. 44, 323-344. doi: 10.1080/
07060661.2021.2011420

Schloter, M., Nannipieri, P., Sorensen, S. J., and van Elsas, J. D. (2018). Microbial
indicators for soil quality. Biol. Fertil. Soils 54 (1), 1-10. doi: 10.1007/s00374-017-1248-3

Tabima, J. F., Kronmiller, B. A,, Press, C. M., Tyler, B. M., Zasada, I. A, and Grinwald, N. J.
(2017). Whole genome sequences of the raspberry and strawberry pathogens Phytophthora
rubi and P. fragariae. Mol. Plant-Microbe Int. 30, 767-769. doi: 10.1094/MPMI-04-17-0081-A

Wilkinson, S. W., Pastor, V., Paplauskas, S., Peétriacq, P., and Luna, E. (2018). Long-
lasting b-aminobutyric acid-induced resistance protects tomato fruit against Botrytis
cinerea. Plant Pathol. 67 (1), 30-41. doi: 10.1111/ppa.12725

frontiersin.org


https://doi.org/10.1007/s12600-016-0546-x
https://doi.org/10.1007/s12600-016-0546-x
https://doi.org/10.2183/pjab.95.028
https://doi.org/10.3389/fpls.2023.1173023
https://doi.org/10.3389/fpls.2023.1173023
https://doi.org/10.3390/foods9030365
https://doi.org/10.1080/07060661.2021.2011420
https://doi.org/10.1080/07060661.2021.2011420
https://doi.org/10.1007/s00374-017-1248-3
https://doi.org/10.1094/MPMI-04-17-0081-A
https://doi.org/10.1111/ppa.12725
https://doi.org/10.3389/fpls.2023.1306301
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: New insights in small fruit diseases
	Author contributions
	Funding
	Acknowledgments
	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


