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Editorial on the Research Topic

Clonality in the Anthropocene: adaptation, evolution, and functioning of
clonal plants from individuals to ecosystems
In the Anthropocene, plants on Earth face a number of challenges with ongoing global

changes in climate, land use, acidity, and toxin concentration. Clonal plants, capable of both

asexual (clonal) and sexual reproduction, exhibit a wide distribution and reveal considerable

benefits in many habitats, which may be connected with their distinctive characteristics of

clonality (Herben and Klimesǒvá, 2020; Roiloa et al., 2023). Clonal traits include clonal

regeneration (e.g., production of asexual individuals, called ramets), clonal integration (e.g.,

resource and signaling sharing between interconnected ramets of the same clone), clonal

resource foraging (e.g., selective positioning of ramets), clonal storage and resource reallocation

(e.g., reallocation of stored energy/nutrients between interconnected ramets), initiation of

meristem bud banks, and trade-offs between clonal and sexual reproduction, which enable

clonal plants to quickly adapt to environmental changes (Chen et al., 2019; Klimesǒvá et al.,

2021; Shi et al., 2021; Dong et al., 2022). The environmental conditions experienced by a

parental ramet of a clonal plant can be transmitted to its offspring via clonal reproduction (i.e.,

clonal parental effects), thereby influencing the phenotypes of the progeny (Latzel and

Klimesǒvá, 2010; Luo et al., 2022; Quan et al., 2022). These adaptations may enhance

survival, competitiveness, invasiveness, and the spread of clonal species across ecosystems, in

response to global climatic change during the Anthropocene (Wang et al., 2017; 2024; Zhang

et al., 2024). Numerous studies have sought to integrate clonality into the research agenda of

plant ecology, thereby offering a roadmap to gain valuable insights into the evolutionary

dynamics of plants (Cornelissen et al., 2014; Klimesǒvá et al., 2021; Roiloa et al., 2023).
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This Research Topic compiles research papers aimed at

understanding how clonal plants respond to environmental changes

and their contributions to patterns and processes at the population,

community, and ecosystem levels. It contributes to enhance our

understanding of the roles clonality plays in ecosystem functioning,

the influence of clonal growth on the invasiveness of alien plants and

the invisibility of native plant communities, as well as the mechanisms,

functioning, and adaptive strategies of plant clonality in response to

global change at various ecological levels.

Three papers delve into physiological adaptation and effects of

exogenous hormone on clonal plants under varying environmental

stress conditions. In their study on the stoloniferous herb Centella

asiatica, Duan et al. discovered that the external application of

abscisic acid (ABA) within the clonal network led to a significant

increase in biomass accumulation both in the below-ground parts

and across the entire clonal fragment of the plant. These findings

suggest that the rapid activation and sustained resistance responses

induced by local exogenous ABA application within the clonal

network may enhance the fitness of clonal plants exposed to abiotic

stress. By cultivating a clonal plant Alternanthera philoxeroides

under different submergence depths, Jing et al. demonstrated that

plants achieved greater growth at 2 m and 5 m submergence depths

compared to control plants (un-submerged), and gibberellin (GA)

induced the differential elongation of the internode as plant

submerged at a depth of 2 m had the highest GA accumulation.

Therefore, the effects of submergence depth and duration on stem

elongation have improved our understanding of the physiological

adaptation of clonal plants in deeply flooded environments. In field

populations, individual rhizome systems of clonal herb

Podophyllum peltatum were fed 14CO2 with different times of

demography, Watson and Vuorisalo showed that carbon fixed at

various times was utilized differently, with assimilates preferentially

moving into old rhizomes rather than supporting the formation of

new ramets. These findings suggest that demography influences,

integrative physiology, and physiological restrictions on within-

season redistribution of assimilates limit the capacities of clonal

plants to adapt to rapid environmental changes in the Anthropocene.

Four papers examine physiological integration, resource sharing,

and resource utilization of clonal plants across various vegetation

environments. In a pot experiment tracing the movement of 15N,

Zhao et al. found that 15N translocation between connected ramets

of moso bamboo (Phyllostachys pubescens) was determined by the

source-sink relationship in heterogeneous environments. The

allocation of 15N in the fertilized ramet was higher compared to

the connected unfertilized ramet. The findings suggest that

physiological integration significantly improved the nitrogen use

efficiency of moso bamboo, which has implications for fertilization

management in moso bamboo forests. Guo et al. demonstrated that

the dominant clonal grass Leymus chinensis benefited more from

physiological integration in sexual reproduction compared to

companion clonal species in an in situ 15N labeling experiment in

a grassland. Thus, differences in the ability of physiological

integration between the dominant and companion species may

explain the dominance of L. chinensis in the grassland. Yu et al.

found that the performance of a clonal fern Pyrrosia nudaa
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increased with the developmental age of the ramets but decreased

with an increasing number of ramets in a clonal fragment. These

age-dependent impacts of clonal fragmentation provide insights

into the biodiversity conservation of epiphytes and forest

management in man-made plantations. Xing et al. showed that

neighboring touches on parental ramets of Glechoma longituba

influenced the performance of offspring ramets, and this effect was

depended on the light environment. These results suggest that the

interaction between neighboring touch and shade environment

influences the growth of understory plants.

One paper investigates the successful invasions of alien clonal

plants. Zhang et al. found that connection between ramets had a

more pronounced effect on the biomass allocation pattern of alien

invasive plants than disconnection, resulting in a greater increase in

biomass for invasive plants compared to native plants. These results

suggest that invasive clonal plants possess a greater capacity for

resource partitioning than native plants, which may confer a

competitive advantage and enable them to successfully invade in

some heterogeneous habitats, such as forest edges.

Three papers focus on the role of bud banks in clonal plants.

Through a chronosequence study of evergreen conifer plantations,

Song et al. found that close-to-nature and gap management modes

significantly facilitated the diversity of clonal plants, the overall

plant diversity of the communities, and various parameters of

ecosystem service functions in Cunninghamia lanceolata

plantations. The diversity of clonal plants was significantly

positively correlated with ecosystem service functions following

forest management. They suggest that the link between forest

management, diversity, and ecosystem functions should be

emphasize to elucidate the mechanism of traits-ecosystem

functioning relationships and the restoration of degraded

plantations. In a bamboo ecosystem, Zou et al. found that the size

of clonal fragments of Phyllostachys bissetii contributed more to the

soil nitrogen turnover process compared to clonal integration, while

it had the opposite effect on soil carbon availability. The findings are

critical for understanding the nutrient turnover of P. bissetii under

stressed conditions. Wu et al. discovered that vegetation attributes

significantly affected bud banks in wetland ecosystems, while soil

properties had a strong influence on bud banks in farmland and

alpine meadow ecosystems. These findings suggest that changes in

land use can impact the size and composition of bud banks.

Two papers focus on measurement tools, application, and

prediction for restoration and conservation of clonal plants.

Ohsowski et al. provided a rapid field-based clonal Typha

identification and biomass assessment tool targeted management

for regional conservation of T. latifolia and ecological restoration of

wetlands impacted by invasive Typha taxa. To understand the

relationship between plant phenological traits and phylogeny,

Shahzad et al. found that phylogeny, growth form, and functional

features influenced the diversity of flowering phenology within

species in conjunction with local climate circumstances. This

understanding aids in comprehending the evolutionary

conservation mechanisms of plant phenological traits, including

clonal traits, in relation to evolutionary processes across different

geographical and climatic zones.
frontiersin.org

https://doi.org/10.3389/fpls.2023.1324460
https://doi.org/10.3389/fpls.2024.1348080
https://doi.org/10.3389/fpls.2024.1325052
https://doi.org/10.3389/fpls.2023.1203881
https://doi.org/10.3389/fpls.2023.1205166
https://doi.org/10.3389/fpls.2024.1371040
https://doi.org/10.3389/fpls.2024.1358924
https://doi.org/10.3389/fpls.2023.1210070
https://doi.org/10.3389/fpls.2023.1275141
https://doi.org/10.3389/fpls.2023.1308072
https://doi.org/10.3389/fpls.2023.1330664
https://doi.org/10.3389/fpls.2024.1348144
https://doi.org/10.3389/fpls.2024.1367152
https://doi.org/10.3389/fpls.2024.1448891
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org


Yu et al. 10.3389/fpls.2024.1448891
Adaptation, evolution, and functioning of clonal plants have drawn

increasing attention in recent years (Klimesǒvá et al., 2021; Roiloa et al.,

2023). However, there is still much to explore in this field within the

plant ecology agenda. The mechanisms at individual, population, and

community scales and their interactions across scales in the

Anthropocene, have rarely been discussed so far. We hope to

improve and expand our knowledge of this crucial issue in the future.
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Latzel, V., and Klimesǒvá, J. (2010). Transgenerational plasticity in clonal plants.
Evol. Ecol. 24, 1537–1543. doi: 10.1007/s10682-010-9385-2

Luo, F. L., Wang, M. Z., Dong, B. C., and Chen, Y. H. (2022). Clonal and sexual
parental effects and their mechanisms. Acta Ecologica Sin. 42, 6474–6486. doi: 10.5846/
stxb202107211968
Quan, J., Munzbergova, Z., and Latzel, V. (2022). Time dynamics of stress legacy in
clonal transgenerational effects: A case study on Trifolium repens. Ecol. Evol. 12, e8959.
doi: 10.1002/ece3.8959

Roiloa, S. R., Xue, W., Dong, B. C., and Yu, F. H. (2023). Editorial: Ecological
implications of plant clonality. Flora 309, 152420. doi: 10.1016/j.flora.2023.152420

Shi, X. P., Bai, Y. F., Song, P., Liu, Y. Y., Zhang, Z. W., Zheng, B., et al. (2021). Clonal
integration and phosphorus management under light heterogeneity facilitate the
growth and diversity of understory vegetation and soil fungal communities. Sci.
Total Environ. 767, 144322. doi: 10.1016/j.scitotenv.2020.144322

Wang, Y. J., Liu, Y. Y., Chen, D., Du, D. L., Müller-Schärer, H., and Yu, F. H. (2024).
Clonal functional traits favor the invasive success of alien plants into native
communities. Ecol. Appl. 34, e2756. doi: 10.1002/eap.2756

Wang, Y. J., Muller-Scharer, H., van Kleunen, M., Cai, A. M., Zhang, P., Yan, R.,
et al. (2017). Invasive alien plants benefit more from clonal integration in
heterogeneous environments than natives. New Phytol. 216, 1072–1078.
doi: 10.1111/nph.14820

Zhang, R. F., Guo, Y. J., Lai, Y. W., Zhao, T. T., Li, G. L., Yan, Z. G., et al. (2024).
Microplastics promote the invasiveness of invasive alien species under fluctuating water
regime. J. Appl. Ecol. doi: 10.1111/1365-2664.14726
frontiersin.org

https://doi.org/10.1093/jpe/rty050
https://doi.org/10.1093/aob/mcu113
https://doi.org/10.1093/aob/mcu113
https://doi.org/10.1007/s11104-022-05475-5
https://doi.org/10.1111/nph.16188
https://doi.org/10.1016/j.tplants.2021.07.019
https://doi.org/10.1007/s10682-010-9385-2
https://doi.org/10.5846/stxb202107211968
https://doi.org/10.5846/stxb202107211968
https://doi.org/10.1002/ece3.8959
https://doi.org/10.1016/j.flora.2023.152420
https://doi.org/10.1016/j.scitotenv.2020.144322
https://doi.org/10.1002/eap.2756
https://doi.org/10.1111/nph.14820
https://doi.org/10.1111/1365-2664.14726
https://doi.org/10.3389/fpls.2024.1448891
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

	Editorial: Clonality in the Anthropocene: adaptation, evolution, and functioning of clonal plants from individuals to ecosystems
	Author contributions
	Conflict of interest
	Publisher’s note
	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


