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The 8th International Conference on Mycorrhizas (ICOMS)
was hosted by the Northern Arizona University in Flagstaff,
Arizona, USA, from 3-7 August 2015. Four symposia were
held at the conference, the contents of one of which, My-
corrhizas and Global Change, are featured in this Special
Issue. Global change widely refers to the effects of human
activities on the Earth. The consequences of our activities
range from climate change, species invasions, and changes
in disturbance regimes, land use, and nutrient cycling to
name a few. As with much of the research presented at
ICOMS, this symposium took a decidedly belowground per-
spective to consider some of the effects of global change on
mycorrhizas at the population, community, and ecosystem
levels. While a single issue can provide only a small snap-
shot of the myriad of effects global change has on mycor-
rhizas, we hope readers will get a sense of the research
being done to investigate some of the most pressing issues
in this field. New tools, approaches, and challenges to re-
storing ecosystems emerge across the papers in this Special
Issue.

To better predict and offset future climate change,
Treseder (2016) opens the Special Issue with a call for improv-
ing the accuracy with which large-scale models simulate
belowground dynamics. In particular, she outlines argu-
ments for including arbuscular-mycorrhizal (AM) fungi in
large-scale models to project soil carbon dynamics under
climate change, owing to their abundance, roles in carbon
cycling, relatively low taxonomic diversity, and availability
of data for model development. On a related note, Wahl
and Spiegelberger (2016) present a timely review discussing
the current knowledge about composition and traits in
AM fungal communities and their underlying drivers along
altitudinal gradients in mountain ecosystems. They pro-
posed a conceptual framework for testing hypotheses on
the functioning of AM fungal-plant interactions along
altitudinal gradients, considering current and global change
conditions. In turn, Allen et al. (2016) review the changes in
AM fungal communities along a gradient of nitrogen (N) de-
position in California, and how these changes interact with
plants, including the invasive grass Bromus rubens. Their ev-
idence shows that not only composition but also AM fungal
functioning, change with N deposition. It is proposed that
these changes are, at least in part, responsible for the con-
version from shrublands to grasslands in this Mediterra-
nean ecosystem.

In addition to the synthetic assessments of Treseder
(2016), Wahl and Spiegelberger (2016), and Allen et al. (2016),
experimental research is also presented in the Special Issue.
These papers in particular highlight new approaches and
considerations for how mycorrhizas and soil fungi in gen-
eral may be affected by processes of global change. Seem-
ingly few now are the experiments considering climate
factors in isolation; the combined and interactive effects of
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temperature and water availability are represented in ex-
periments across organisms and ecosystems. In this issue,
Gao et al. (2016) test the combined and interactive effects of
these two factors manipulated for 6 years on AM fungal
communities of the Inner Mongolian steppe; a semiarid
grassland particularly sensitive to climate change and an-
thropogenic activities. Their findings demonstrate that the
AM fungal community responds more strongly to water
availability than to warming; a result contrasting with that
of Duell et al. (2016), showing that responses of AM fungi to
temperature and water availability were more nuanced.

Species invasions are a widespread problem for regions
around the world. One of these regions, coastal sage scrub
in the western US, is a biodiversity hotspot under threat by
land-use changes, shifts in disturbance regimes and, in con-
sequence, vulnerable to plant invasion. Restoration prac-
tioners have used AM inoculum as one tool to return AM
fungal communities to these degraded habitats. However,
as we better understand the complexities of the geograph-
ical origin of inoculum and local adaptation between fungi
and plants, applying commercial sources of inocula have
recently been called into question. Aprahamian et al. (2016)
test the effects of native versus exotic sources of AM inocula
and found slight detrimental effects of commercial inocu-
lum on native shrubs and forbs, and surprisingly, no evi-
dence that AM inoculation improved restoration success
in the coastal sage scrub system. Finally, while most studies
emphasize mycorrhizal fungi, invasive plants may also in-
fluence communities of dark septate fungi, which are com-
mon root endophytes that have poorly studied functions.
Gehring et al. (2016) investigated the abundance, species rich-
ness, and community composition of dark septate fungi in
cheatgrass and sagebrush dominated ecosystems in the west-
ern US. Cheatgrass invasion of sagebrush steppe coincided
with changes in communities of dark septate fungi, and the
next challenge will be to understand the functional conse-
quences of these shifts in fungal communities.

This special issue on mycorrhizas and global change
represents a small subset of studies presented at ICOMS.
While research on AM fungi is highlighted in this issue,
this is not meant to preclude the timely and ecologically
relevant research on ectomycorrhizal plants and fungi.
Similar processes of global change affect ectomycorrhizal
communities. For instance, N deposition causes shifts
in ectomycorrhizal fungal community structure (Lilleskov
et al. 2002) with linkages to functional traits (Lilleskov et al.
2011). Co-dispersal of ectomycorrhizal trees with their fun-
gal mutualists can lead to plant invasions (Hayward et al.
2015). Although, as researchers, we tend to divide ourselves
by those who study AM fungi and those who study EM
fungi, progress on understanding mycorrhizas and global
change may exist at the intersection of these two camps.
Not only do many vegetation types contain both dominant

< Published by NRC Research Press


http://dx.doi.org/10.1139/cjb-2016-0104

Botany Downloaded from www.nrcresearchpress.com by EESC ESCOLA DE ENGENHARIA on 06/09/16
For personal Use only.

forms of mycorrhizas, with climate change terrestrial plant
communities are also being reshuffled, often bringing to-
gether both mycorrhizal types. Interguild fungal interac-
tions, i.e., those among different trophic groups of fungi
may be the next best point of focus to understand and
predict the role mycorrhizas play in global change. On this
final note, perhaps at ICOM9, Interguild Fungal Interac-
tions and Global Change will be the focus of a subsequent
symposium.

Justine Karst

Guest Editor

Department of Renewable Resources
University of Alberta, Alberta, Canada

Carlos Urcelay
Guest Editor

Instituto Multidisciplinario de Biologia Vegetal
Universidad Nacional de Cérdoba — CONICET
Cérdoba, Argentina

References

Allen, E., Egerton-Warburton, L., Hilbig, B., and Valliere, ]. 2016.
Interactions of arbuscular mycorrhizal fungi, critical loads of
nitrogen deposition, and shifts from native to invasive spe-
cies in a southern California shrubland. Botany, 94(6): 425-
433. d0i:10.1139/cjb-2015-0266.

Aprahamian, A.M., Lulow, M.E., Major, M.R., Balazs, K.R.,
Treseder, K.K., and Maltz, M.R. 2016. Arbuscular mycorrhizal

Botany Vol. 94, 2016

inoculation in coastal sage scrub restoration. Botany, 94(6):
493-499. d0i:10.1139/cjb-2015-0226.

Duell, E.B., Wilson, G.W.T., and Hickman, K.R. 2016. Above- and
below-ground responses of native and invasive prairie grasses
to future climate scenarios. Botany, 94(6): 471-479. doi:10.1139/
cjb-2015-0238.

Gao, C., Kim, Y.-C., Zheng, Y., Yang, W., Chen, L., Ji, N-N.,
Wan, S.-Q., and Guo, L.-D. 2016. Increased precipitation, rather
than warming, exerts strong influence on arbuscular mycor-
rhizal fungal community in a semiarid steppe ecosystem.
Botany, 94(6): 459-469. doi:10.1139/cjb-2015-0210.

Gehring, C.A., Hayer, M., Flores-Renteria, L., Krohn, A.F.,
Schwartz, E., and Dijkstra, P. 2016. Cheatgrass invasion alters
the abundance and composition of dark septate fungal com-
munities in sagebrush steppe. Botany, 94(6): 481-491. doi:10.
1139/cjb-2015-0237.

Hayward, J., Horton, T.R., Pauchard, A., and Nufiez, M.A. 2015. A
single ectomycorrhizal fungal species can enable a Pinus invasion.
Ecology, 96(5): 1438-1444. d0i:10.1890/14-1100.1. PMID:26236856.

Lilleskov, E.A., Fahey, T.J., Horton, T.R., and Lovett, G.M. 2002.
Belowground ectomycorrhizal fungal community change over
a nitrogen deposition gradient in Alaska. Ecology, 83(1): 104—
115. doi:10.1890/0012-9658(2002)083[0104:BEFCCO]2.0.CO;2.

Lilleskov, E.A., Hobbie, E.A., and Horton, T.R. 2011. Conservation
of ectomycorrhizal fungi: exploring the linkages between
functional and taxonomic responses to anthropogenic N de-
position. Fungal Ecol. 4(2): 174-183. doi:10.1016j.funeco.2010.
09.008.

Treseder, K.K. 2016. Model behavior of arbuscular mycorrhizal
fungi: predicting soil carbon dynamics under climate change.
Botany 94(6): 417-423. doi:10.1139/cjb-2015-0245.

Wahl, A.-L., and Spiegelberger, T. 2016. Arbuscular mycorrhizal
fungi in changing mountain ecosystems — a challenge for
research. Botany, 94(6): 435-458. d0i:10.1139/cjb-2015-0255.

< Published by NRC Research Press


http://dx.doi.org/10.1139/cjb-2015-0266
http://dx.doi.org/10.1139/cjb-2015-0226
http://dx.doi.org/10.1139/cjb-2015-0238
http://dx.doi.org/10.1139/cjb-2015-0238
http://dx.doi.org/10.1139/cjb-2015-0210
http://dx.doi.org/10.1139/cjb-2015-0237
http://dx.doi.org/10.1139/cjb-2015-0237
http://dx.doi.org/10.1890/14-1100.1
http://www.ncbi.nlm.nih.gov/pubmed/26236856
http://dx.doi.org/10.1890/0012-9658(2002)083%5B0104%3ABEFCCO%5D2.0.CO;2
http://dx.doi.org/10.1016/j.funeco.2010.09.008
http://dx.doi.org/10.1016/j.funeco.2010.09.008
http://dx.doi.org/10.1139/cjb-2015-0245
http://dx.doi.org/10.1139/cjb-2015-0255

	Introduction
	

	References


<<
	/CompressObjects /Off
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 300
	/DoThumbnails false
	/ColorConversionStrategy /LeaveColorUnchanged
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/AllowPSXObjects true
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages true
	/ColorSettingsFile (None)
	/PassThroughJPEGImages true
	/AutoRotatePages /PageByPage
	/Optimize true
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/GrayImageMinResolutionPolicy /OK
	/ConvertImagesToIndexed true
	/MaxSubsetPct 99
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 1200
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.3
	/MonoImageResolution 600
	/NeverEmbed [
		/Arial-Black
		/Arial-BlackItalic
		/Arial-BoldItalicMT
		/Arial-BoldMT
		/Arial-ItalicMT
		/ArialMT
		/ArialNarrow
		/ArialNarrow-Bold
		/ArialNarrow-BoldItalic
		/ArialNarrow-Italic
		/ArialUnicodeMS
		/CenturyGothic
		/CenturyGothic-Bold
		/CenturyGothic-BoldItalic
		/CenturyGothic-Italic
		/CourierNewPS-BoldItalicMT
		/CourierNewPS-BoldMT
		/CourierNewPS-ItalicMT
		/CourierNewPSMT
		/Georgia
		/Georgia-Bold
		/Georgia-BoldItalic
		/Georgia-Italic
		/Impact
		/LucidaConsole
		/Tahoma
		/Tahoma-Bold
		/TimesNewRomanMT-ExtraBold
		/TimesNewRomanPS-BoldItalicMT
		/TimesNewRomanPS-BoldMT
		/TimesNewRomanPS-ItalicMT
		/TimesNewRomanPSMT
		/Trebuchet-BoldItalic
		/TrebuchetMS
		/TrebuchetMS-Bold
		/TrebuchetMS-Italic
		/Verdana
		/Verdana-Bold
		/Verdana-BoldItalic
		/Verdana-Italic
	]
	/CannotEmbedFontPolicy /Warning
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Average
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Average
	/EncodeGrayImages true
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 300
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.1
	/ColorImageDepth -1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/TransferFunctionInfo /Preserve
	/ColorImageFilter /DCTEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/StartPage 1
	/MonoImageDownsampleThreshold 1.0
	/GrayImageDownsampleThreshold 1.0
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 0
	/PreserveOverprintSettings false
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.0
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Average
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/DAN <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/ESP <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /RelativeColorimeteric
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


