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Editorial on the Research Topic

Enhancing salinity tolerance in crops -molecular and practical perspectives
Presence of excessive salts is a major abiotic stress which adversely affects the

agricultural productivity and global food security. Soil salinity is one of the top 10

threats to the world’s land resources, with an annual increase of 1.5 million hectares. A

global issue, salinity stress puts ecosystems, food security and productivity at risk. Plant

development, physiology, molecular reactions, nutrient and water intake, and seed

germination are all impacted by salinity. Anthropogenic activities and growing

industrialization exacerbate shortage of cultivable land which necessitates extending crop

cultivation to the inhospitable conditions like salt prone areas.

According to recent research, many physiological, biochemical and molecular processes

in plants might experience the detrimental effects of salt stress at the tissue and whole plant

levels. Advances in genetics and biotechnology have made it possible to breed cultivars that

are more tolerant of salt and have higher production potential on soils affected by salt

(Figure 1). Furthermore, the development of salinity tolerance in plants has been made

possible by the discovery of numerous QTLs, genes and transcription factors thanks to

advancements in molecular techniques. The Research Topic “Enhancing Salinity Tolerance

in Crops - Molecular and Practical Perspectives” offers a thorough examination of both

original and reviewed research that addresses the various aspects of the role of molecular

mechanisms in crop plants’ ability to tolerate salinity in salt-affected ecosystems. We

endeavoured to invite, review and compile original and review papers in this section.

Gossypium hirsutum and G. darwinii seedling stages were used to identify salt stress-

tolerant candidate genes in the BC2F2 population using NGS-based bulked segregant

analysis (Shehzad et al.). Six functional SNPs were found in four genomic locations which

were connected to five potential genes. Gohir.D05G367800 and Gohir.D12G23910, two up

regulated genes in the salt-tolerant species G. darwinii, were further validated among these

five candidate genes. The two salt-tolerant cotton genes, Gohir.D05G367800 and

Gohir.D12G239100 require more validation in transgenic and CRISPER CAS cotton

technology for their use in development of salt tolerant cotton varieties.
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Sequence differences were found in the ORF, 1-kb 3′UTR, 2-kb

5′UTR, and the other five salt-tolerant-related genes (Li et al.). For

every gene (SKC1/OsHKT8, GS3.1, OsHAK21.1, OsPAO3 and RST1/

OsARF18), a haplotype analysis was performed. Strong intragenic

markers were created for genes relevant to salt tolerance and 24

representative rice accessions were used to assess the markers’

efficacy. Six SNPs and two Indels in the 5′UTR, five SNPs on

exons, two SNPs on intron 2, and two SNPs in the 3′UTR were

among the distinctive variants found in the elite group HapA and

HapB of gene RST1/OsARF18. Two CAPS indicators that have been

developed - “ARF18 5UC” and “ARF18 E2C” for salt tolerance may

be further confirmed using gene editing. Pyramiding of these elite

haplotypes could be further used in the breeding programme to

improve salt tolerance of rice cultivars.

Salinity prone environments are often affected by bacterial blight

(Xanthomonas oryzae pv. oryzae) disease of rice. Marker-assisted

pyramiding enhanced bacterial blight (BB) resistance in a salt-

tolerant rice variety for sustaining rice production of tropical

islands (Gautam et al.). In a coastal saline tolerant variety CARI

Dhan 5, pyramiding resistance genes (Xa4, xa5, xa13 and Xa21) by

marker-assisted backcross breeding (MABB) was accomplished. In

addition to possessing salinity tolerance, CARI Dhan 5 x IRBB60

derivatives possessing combinations of Xa/xa genes exhibited BB

resistance across locations and years. The environment-friendly rice

farming system in the geographically isolated Andaman and Nicobar

Islands is anticipated to benefit greatly from these genetically

upgraded salt tolerant and BB resistant CARI Dhan 5 lines.

Rice production is increasingly being hampered by the

combination of drought and salinity stress, particularly in river

deltas and coastal regions where low rainfall not only lowers soil

moisture levels but also decreases river water flow, allowing saline

seawater to seep in. Development of a phenotyping protocol for

combined drought and salinity stress at seedling stage in rice is very

timely and useful (Kota et al.). The optimal approach applied both

pressures at the same time by planting rice at 75% of field capacity

in saline soil, allowing the rice to gradually dry down. Meanwhile,

when drought stress was administered at the vegetative stage alone,
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physiological characterization showed that chlorophyll fluorescence

during the seedling stage associated well with grain output. In order

to generate dual-stress tolerant rice varieties with improved

resistance to combined stressors, rice breeding populations can be

screened using the developed drought + salinity protocol.

In a review paper, halophytes are commonly described as plants

that can thrive well and complete their life cycle in extremely salinized

conditions with at least 200–500 mM of salt solution (Mann et al.).

During the last few decades, a range of salt-tolerant grasses and

halophytes has been studied in order to extract salt-tolerant genes and

evaluate how well they team up together to augment crop plants’

ability to cope up with excessive salts. However, the absence of

complete genetic information and the unavailability of any model

halophytic plant system limits the usefulness of halophytes. Even

though the majority of salt tolerance studies currently employ

Arabidopsis (Arabidopsis thaliana) and salt cress (Thellungiella

halophila) as model plants, these plants are short-lived and have a

limited ability to withstand salinity. The realm of halophytes could

serve as reservoir for unravelling the molecular mechanisms and their

genetic introgression for developing robust salt tolerant cultivars

through modern technologies.

To sum up, this Research Topic on improving salinity tolerance

in crops through both molecular and practical perspectives

incorporates a broad range of original studies, review and meta-

analyses that address most, if not all, facets of the present

advancements in this domain. It is hoped that researchers would

recognize the wide range of facets involved in the Research Topic

and be inspired to explore novel avenues of inquiry that will place

plants at the center of crop plants’ ability to withstand salts.

Alleviating the salt stress factors through engineering the innate

mechanisms of crop plants would be a fantastic way to accomplish

the Sustainable Development Goals and improve the production

potential in salt-affected ecosystems in the era of climate change.
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FIGURE 1

Phenotypic performance of tolerant and sensitive rice genotypes in
natural sodic soil stress.
frontiersin.org

https://doi.org/10.3389/fpls.2023.1259462
https://doi.org/10.3389/fpls.2023.1221537
https://doi.org/10.3389/fpls.2023.1173012
https://doi.org/10.3389/fpls.2023.1137211
https://doi.org/10.3389/fpls.2024.1367677
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org


Gautam et al. 10.3389/fpls.2024.1367677
Publisher’s note

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

and do not necessarily represent those of their affiliated
Frontiers in Plant Science 03
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.2024.1367677
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Enhancing salinity tolerance in crops - molecular and practical perspectives
	Author contributions
	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
  /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

  /CreateJDFFile 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


