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Editorial on the Research Topic

Dealing with salinity stress: understanding the mechanism of plant
adaptation and resistance
Introduction

Salt-affected soil, as one of the most widely distributed degraded soil, has attracted

global concern for quite a long period, especially in those developing countries with large

population and limited arable land (Hussain, 2019; Fukase and Martin, 2020). In order to

make better use of these saline-alkali lands, one of the key measures is to select or breed

salt-tolerant plants for the purpose of ecological restoration or agricultural production.

Therefore, it is necessary to understand the adaptation and resistance mechanisms of plants

under saline-alkali stress. The Research Topic on dealing with salinity stress: understanding

the mechanism of plant adaptation and resistance brings out multi-angle researches on the

recent advances in the mechanisms for salt tolerance and detoxification.
New advances in the regulation of ROS scavenging
and ion homeostasis under salt stress

Effectively scavenging O2•
- and H2O2 (ROS) and maintaining ion homeostasis have

been considered to be important mechanisms for salt tolerance in plants (Hasanuzzaman

et al., 2021; Li et al., 2022). In this Research Topic, we gathered the latest researches on the

regulation of ROS scavenging and ion homeostasis under salt stress. For this regard, there

are six research articles covering a broad range of plant species, including model plants,

crops and herbal medicine species, providing new insight into the physiological and

molecular basis of salt tolerance or detoxification in plants.

In the paper “Arabidopsis AtMSRB5 functions as a salt-stress protector for both

Arabidopsis and rice”, Cai et al. revealed that methionine oxidation and reduction play

important roles in plant salt tolerance. They found over expression of MSRB5, a type of

methionine sulfoxide reductases gene from a salt-stress tolerance 1 (sst1) mutant line of

Arabidopsis, reduced the accumulation of Na+ ions in leaves of rice by regulating the
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stability of H+-ATPase 2 (AHA2) and Na+/K+ homeostasis which

led to salt tolerance in both rice and Arabidopsis. Similarly, in

Trollius chinensis, a perennial herbal medicinal plant, Hou et al.

revealed that antioxidant defenses play important roles in the

response to saline-alkali stress, and they identified a series of new

genes encoding key enzymes in the processes of osmoregulation and

antioxidation, including chloroperoxidase (CPO), thioredoxin

(Trx), and germin-like protein (GLPs), etc.

In addition to the enzymatic antioxidant system, non-

enzymatic system also plays an important role in removing

hydroxyl radicals and singlet oxygen, which is mainly mediated

by low molecular mass antioxidants, such as glutathione, ascorbic

acid (AsA) and flavonoids (Gechev et al., 2006). Usually Apocynum

venetum has been used as a traditional herbal medicine in China to

treat angiocardiopathies by regulating blood pressure (Xie et al.,

2012) because of the abundance of flavonoids in leaves. Zhang et al.

identified and cloned three A. venetum flavonoids synthetase genes

and conducted genetic transformation of Arabidopsis thaliana and

confirmed that flavonoids mediate the salt tolerance in A. Thaliana

by activating the IAA and JA biosynthesis pathways.

Combined salt and drought is usually detrimental to crops. Ali

et al. demonstrated that salicylic acid (SA) could mitigate the

toxicity of salt in Brassica napus (L.) under both drought and salt

stresses by relieving membrane lipid peroxidation and minimizing

the deterioration of leaf ultra-structures. They also concluded that

the combination of drought and salt was synergistic to Brassica

napus (L.). However, this is not the specific case for halophytes.

Notably in the paper “The combination of salt and drought benefits

selective ion absorption and nutrient use efficiency of halophyte

Panicum antidotale”, Hussain et al. revealed that the interaction

between high salinity and drought was not detrimental to the

survival of P. antidotale, in contrast, the combination of high

salinity and drought increased the selective ion absorption and

improved the nutritional status. This discrepancy indicates that

halophytes might possess unique mechanisms different from non-

halophytes, especially in extremely high salt conditions.

Chickpea (Cicer arietinum L.) is an important legume crop.

Although this plant is sensitive to salt stress, considerable variations

in salinity tolerance levels were observed among different accessions

and cultivars (Vadez et al., 2012; Sweetman et al., 2020). Khan et al.

examined the transcriptional difference in two contrasting chickpea

(Cicer arietinum L.) genotypes (salt-tolerant Genesis836 and salt-
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sensitive Rupali) and revealed that the different response in two

genotypes is attributed to the differential expression of genes involved

in ion transport and photosynthesis, especially those transporters for

sodium, Na+/H+ exchanger 1 (NHX2—Ca11046) and vacuolar

proton-transporting ATPase complex (VMA21-like—Ca33135).
Conclusions and perspectives

In conclusion, the Research Topic deepens the understanding of

the mechanisms for salt tolerance and detoxification in various

plant species. Certain articles have proved that some salt stress

related genes in Arabidopsis exhibit the same roles in non-model

plants, which might benefit the genetic improvement of crops for

planting in salt-affected soils. Further, the linkage between the active

ingredients of herbal medicine plants and salt tolerance encourages

more thinking about the evolution of salt tolerance or adaptation in

herbal medicine plants.
Author contributions

SW: Conceptualization, Resources, Visualization, Writing –

original draft. JZ: Conceptualization, Resources, Validation,

Visualization, Writing – review & editing.
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.
References
Fukase, E., and Martin, W. (2020). Economic growth, convergence, and world food
demand and supply. World Dev. 132, 104954. doi: 10.1016/j.worlddev.2020.104954

Gechev, T. S., van Breusegem, F., Stone, J. M., Denev, I., and Laloi, C. (2006). Reactive
oxygen species as signals that modulate plant stress responses and programmed cell
death. Bioessays 28, 1091–1101. doi: 10.1002/bies.20493

Hasanuzzaman, M., Raihan, M. R. H., Masud, A. A. C., Rahman, K., Nowroz, F.,
Rahman, M., et al. (2021). Regulation of reactive oxygen species and antioxidant
defense in plants under salinity. Int. J. Mol. Sci. 22, 9326. doi: 10.3390/ijms22179326

Hussain S. (Ed.) (2019). Climate change and agriculture. (London: IntechOpen).

Li, C., Mur, L. A. J., Wang, Q., Hou, X., Zhao, C., Chen, Z., et al. (2022). ROS
scavenging and ion homeostasis is required for the adaptation of halophyte Karelinia
caspia to high salinity. Front. Plant Sci. 13. doi: 10.3389/fpls.2022.979956
Sweetman, C., Khassanova, G., Miller, T. K., Booth, N. J., Kurishbayev, A.,
Jatayev, S., et al. (2020). Salt-induced expression of intracellular vesicle trafficking
genes, CaRab-GTP, and their association with Na+ accumulation in leaves of
chickpea (Cicer arietinum L.). BMC Plant Biol. 20, 183. doi: 10.1186/s12870-020-
02331-5

Vadez, V., Krishnamurthy, L., Thudi, M., Anuradha, C., Colmer, T. D., Turner, N. C.,
et al. (2012). Assessment of ICCV 2 × JG 62 chickpea progenies shows sensitivity of
reproduction to salt stress and reveals QTL for seed yield and yield components. Mol.
Breed. 30, 9–21. doi: 10.1007/s11032-011-9594-6

Xie, W., Zhang, X., Wang, T., and Hu, J. (2012). Botany, traditional uses,
phytochemistry and pharmacology of Apocynum venetum L. (Luobuma): A review.
J. Ethnopharmacol. 141, 1–8. doi: 10.1016/j.jep.2012.02.003
frontiersin.org

https://doi.org/10.3389/fpls.2023.1080504
https://doi.org/10.3389/fpls.2023.1123856
https://doi.org/10.3389/fpls.2023.1187260
https://doi.org/10.3389/fpls.2023.1187260
https://doi.org/10.3389/fpls.2023.1091292
https://doi.org/10.3389/fpls.2023.1191457
https://doi.org/10.1016/j.worlddev.2020.104954
https://doi.org/10.1002/bies.20493
https://doi.org/10.3390/ijms22179326
https://doi.org/10.3389/fpls.2022.979956
https://doi.org/10.1186/s12870-020-02331-5
https://doi.org/10.1186/s12870-020-02331-5
https://doi.org/10.1007/s11032-011-9594-6
https://doi.org/10.1016/j.jep.2012.02.003
https://doi.org/10.3389/fpls.2023.1278850
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Dealing with salinity stress: understanding the mechanism of plant adaptation and resistance
	Introduction
	New advances in the regulation of ROS scavenging and ion homeostasis under salt stress
	Conclusions and perspectives
	Author contributions
	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


