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Editorial on the Research Topic
Foliar, shoot, stem and rust diseases of trees IUFRO 2022

Foliar, shoot, stem and rust diseases can cause devastating damage to their tree hosts
through a variety of mechanisms: (1) reduction in photosynthetic capacity, (2) loss of apical
dominance leading to stem deformities, (3) lower amounts of soil nutrients and water
transported to the crown (wilts) and from the crown to the roots (blights and cankers), and
(4) girdling and mechanical failure. Altered precipitation regimes / drought/temperature
patterns due to climate change further compound such negative outcomes by often
increasing host susceptibility and pathogen virulence.

In this volume, several articles examine several of these diseases with a contemporary
as well as global perspective. In Burns et al. we learn that, between 2004 and 2017, the
rate of mortality of limber pine (Pinus flexilis), surveyed in 106 long-term monitoring plots
established in critical high elevation ecosystems in western North America, exceeded the
rate of recruitment and growth. They determined that this was due to combined damage
by white pine blister rust (WPBR), bark beetles, and climate change. This is important
knowledge, because limber pine is a foundational species in those ecosystems. The authors
conclude that disease and insect management will be vital to the sustainability of this
critical tree species. However, this is easier said than done. As Munck et al. report,
management of pests and diseases can be done, but can also be quite challenging. They
studied the effects of silvicultural treatments in the eastern U.S. on WPBR, white pine
weevil, foliar pathogens and Caliciopsis canker in white pine (Pinus strobus) stands, and
found that treatments providing partial shading, reduced overstory stem density, and
soil scarification to encourage pine regeneration improved the health of residual trees
compared to untreated controls. Complete removal of the overstory had the added benefit
of creating seral habitat utilized by many songbird species.

WPBR is certainly important, but other pine stem rusts (Cronartium and
Peridermium spp.), Melampsora rusts and eucalyptus rust, have also caused
economic and ecological losses on continental scales. One more example is
provided by the Melampsora rust Ramsfield et al. recently reported on laurel
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willow (Salix pentandra) in Alberta, Canada. The fungus was
identified as Melampsora epitea and is capable of infecting
catkins and stems, in addition to leaves, thus increasing inoculum
pressure and potentially affecting regeneration. The authors
were able to rapidly identify the species thanks to specimens
maintained in a mycological herbarium, highlighting the critical
value of such repositories. Anger et al. also report a first
rust record, Melampsoridium asiaticum, this time on ironwood
(Carpinus caroliniana) and hophornbeam (Ostrya virginiana) in
the southeastern Unites States. The authors used morphological
and molecular data from field and, once again, herbarium samples
to identify the pathogen. The disease is of unknown origin. Because
of its recent discovery, the impact of this disease is unknown and
merits further monitoring.

In addition to identifying and characterizing novel diseases,
this issue also discusses important detection and control strategies.
For example, Bourgault et al. developed a DNA-based RPA-
CRISPR/Casl2a assay for the detection of Bretziella fagacearum,
the causal agent of oak wilt. While less sensitive than qPCR, it is
specific, field-implementable, and rapid, thus helping democratize
and accelerate diagnostics, all invaluable aspects of invasive
species management. Meanwhile, Sinchez-Gomez et al. present
promising data for the control of pine wood nematode, the causal
agent of pine wilt, a disease of global concern. In particular,
they demonstrate that the fungal species, Beauveria spp. or
their mycotoxin, beauvericin, have strong in vitro nematicidal
effects. Staying with nematodes, McIntire begins to alleviate our
lack of knowledge of the physiological effects of Litylenchus
crenatae mccannii (the causal agent of beech leaf disease - BLD)
on American beech (Fagus grandifolia). Specifically, this article
shows significant relationships between BLD symptom severity
and leaf gas exchange and physiological leaf traits that lead to
decrease growth, vigor, and long-term survival, all of which will
likely compromise the significant ecosystem services provided by
diseased American beech.

Pathogens don’t act in a vacuum, they are part of a microbial
milieu, the phytobiome, which also includes non-pathogenic
species, known as endophytes. Endophytes play an important
role in disease defense strategies; however, how the plants
health status affects the endophytic communities is not known.
Diez-Hermano et al. used metabarcoding to profile the fungal
endophytic communities of four declining Mediterranean tree
species and found indicator genera that were present only in
declining trees. Declining Mediterranean trees are also discussed
in Benigno et al, who report known and new harmful fungal
and oomycete pathogens that are becoming more aggressive and
widespread on Fraxinus species (ash) as a likely consequence of
climate change, causing tree mortality, loss of natural regeneration
and the retreat of some ash species from less favorable sites. This
is a stark warning of things to come as climate warming shifts
host-parasite interactions in favor of the infectious agent.

Finally, while this Research Topic is all about diseases that
affect above ground organs, we cannot forget that trees are
unitary systems that are subject to diseases below ground as well,
and those can have major effects on how serious above ground
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diseases can become. Diez-Hermano et al. investigated whether
declining tree species in Mediterranean forests were associated with
specific rhizosphere fungal communities. They found high overall
diversity (674 genera) of fungal species but no evidence of known
root pathogens in the declining areas. Paired with the study by
Benigno et al., this suggests that, even though the two studies were
conducted in different countries, Mediterranean forest decline may
be due to a combination of environmental factors and pathogens
acting above, rather than below, ground.

Taken together, these articles contribute to many aspects of
aboveground tree pathology while advancing our understanding
of very critical groups of tree diseases, a body of knowledge that
we will need to keep refining as we attempt to deal with an
unpredictable world in this age of climate and global changes.

Author contributions

IM: Conceptualization, Writing — original draft, Writing -
review & editing. JD-C: Writing - original draft, Writing - review
& editing. SM: Writing — original draft, Writing — review & editing.
PT: Writing - original draft, Writing - review & editing. PB:
Writing - original draft, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

We are grateful to Foliar, Shoot, Stem and Rust Diseases of
Trees IUFRO 2022 participants, organizers and contributors of 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
of interest.

construed as a potential  conflict

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
their those of the publisher,
the editors and the reviewers. Any product that may be

affiliated organizations, or
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/ffgc.2024.1356533
https://doi.org/10.3389/ffgc.2023.1212192
https://doi.org/10.3389/ffgc.2022.1068135
https://doi.org/10.3389/ffgc.2023.1229456
https://doi.org/10.3389/ffgc.2023.1146742
https://doi.org/10.3389/ffgc.2022.1056980
https://doi.org/10.3389/ffgc.2023.1253022
https://doi.org/10.3389/ffgc.2023.1215701
https://doi.org/10.3389/ffgc.2023.1253022
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org

	Cover 
	FRONTIERS EBOOK COPYRIGHT STATEMENT

	Foliar, shoot, stem and rust diseases of trees IUFRO 2022

	Table of contents

	Editorial: Foliar, shoot, stem and rust diseases of trees IUFRO 2022
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note

	Benchmarking a fast and simple on-site detection assay for the oak wilt pathogen Bretziella fagacearum
	1 Introduction
	2 Materials and methods
	2.1 Isolates, DNA extraction and sample preparation
	2.2 Novel target-specific TaqMan®-based real-time PCR assay design
	2.3 Novel target-specific DETECTR assay design
	2.4 Validating the specificity and sensitivity of the qPCR TaqMan® assay
	2.5 Efficiency of two DNA extractions methods using the qPCR TaqMan® assay
	2.6 Performance of the DETECTR and TaqMan® qPCR assays on environmental samples
	2.7 Adapting DETECTR protocol for on-site deployment
	2.8 Human trial to validate the simplified DETECTR assay
	2.9 Statistical analysis

	3 Results
	3.1 Design and validation of a new B. fagacearum gold standard qPCR TaqMan® assay
	3.2 Comparison of DNA extraction methods using the qPCR TaqMan® assay and a previously designed assay
	3.3 Design and validation of a new molecular DETECTR assay
	3.4 Assessing how user friendly the on-site assay is and improving it using a panel of participants

	4 Discussion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References

	Health condition and mycobiome diversity in Mediterranean tree species
	1 Introduction
	2 Materials and methods
	2.1 Sampling sites and procedure
	2.2 Sample processing
	2.3 Library preparation and sequencing
	2.4 Statistical analysis

	3 Results
	3.1 Characterization of decline
	3.2 Fungal community description
	3.3 Global comparison by health condition
	3.4 Biodiversity analysis
	3.5 Functional profiles

	4 Discussion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References

	Physiological impacts of beech leaf disease across a gradient of symptom severity among understory American beech
	Introduction
	Materials and methods
	Study site and plant material
	Leaf gas exchange measurements
	Leaf traits
	Statistical analyses

	Results
	Light response curves
	Instantaneous gas exchange
	Leaf traits
	Functional relationships between leaf traits and gas exchange

	Discussion
	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References

	Interactions between white pine blister rust, bark beetles, and climate over time indicate vulnerabilities to limber pine health
	1. Introduction
	2. Materials and methods
	2.1. Study areas
	2.2. Plot design
	2.3. Survey methods
	2.3.1. Site measurements
	2.3.2. Trees >1.37 m in height
	2.3.3. White pine blister rust assessments
	2.3.4. Regeneration

	2.4. Meteorological data
	2.5. Data analyses

	3. Results
	3.1. Site characteristics
	3.2. Stand structure, species composition, and demographic rates
	3.3. Limber pine health status
	3.4. Limber pine mortality and causes
	3.5. Incidence and severity of white pine blister rust
	3.6. Limber pine regeneration (<1.37 m tall)
	3.7. Modeling the drivers of white pine blister rust incidence and severity

	4. Discussion
	5. Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	Supplementary material
	References

	First report of Melampsora epitea causing stem cankers on Salix pentandra in Alberta, Canada
	Introduction
	Materials and methods
	Collection information
	Herbarium samples
	Morphology
	DNA extraction: willow stems and seed catkins, herbarium samples
	Polymerase chain reaction (PCR) assay
	Sequences and phylogenetic analysis

	Results
	Discussion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References

	Nematicidal effect of Beauveria species and the mycotoxin beauvericin against pinewood nematode Bursaphelenchus xylophilus
	1. Introduction
	2. Materials and methods
	2.1. Fungal and nematode strains for the in vitro assays
	2.2. In vitro antagonism tests of Beauveria spp. on B. xylophilus populations
	2.3. Effect of commercial BEA on B. xylophilus populations
	2.4. Extraction and quantification of BEA produced by the strains of Beauveria spp.
	2.4.1. HPLC protocol

	2.5. Statistical analysis

	3. Results and discussion
	3.1. In vitro antagonism tests of Beauveria spp. on B. xylophilus populations
	3.2. Effect of commercial BEA on B. xylophilus populations
	3.3. Extraction, identification and quantification of BEA produced by our indigenous strains of Beauveria spp.

	4. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References

	Pathogenic fungi and oomycetes causing dieback on Fraxinus species in the Mediterranean climate change hotspot region
	1. Introduction
	2. Materials and methods
	2.1. Sampling and isolation procedures
	2.2. Isolate identification
	2.3. Pathogenicity tests
	2.4. Statistical analyses

	3. Results
	3.1. Field survey
	3.2. Etiology
	3.3. Pathogenicity tests

	4. Discussion
	5. Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References

	Ironwood/hophornbeam leaf rust, an emergent disease across the southeastern United States affiliated to Melampsoridium asiaticum
	1. Introduction
	2. Methods
	2.1. Fungal material studied
	2.1.1. Emergent IHLR taxon
	2.1.2. Herbarium specimens

	2.2. Incidence and severity
	2.3. Morphological observations
	2.3.1. Light microscopy
	2.3.2. Scanning electron microscopy

	2.4. Statistical analysis
	2.5. DNA extraction, amplification, and sanger sequencing
	2.6. Amplicon-based identification
	2.7. Phylogenetic analysis

	3. Results
	3.1. Incidence and severity
	3.2. Morphological observations
	3.2.1. Light microscopy
	3.2.1.1. Conspecificity of El Salvador sample with IHLR from the southeastern United States
	3.2.1.2. Pairwise comparison of Melampsoridium
	3.2.1.3. IHLR morphological description

	3.2.2. Scanning electron microscopy

	3.3. Sanger sequencing and phylogenetic analysis

	4. Discussion
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher's note
	Supplementary material
	References

	Silvicultural treatments improve pest and disease conditions of white pine (Pinus strobus) residual trees and regeneration
	References
	1. Introduction
	2. Methods
	2.1. Study sites and silvicultural treatments
	2.2. Field measurements
	2.3. Statistical analyses

	3. Results
	4. Discussion
	Data availability statement
	Author contributions

	Rhizosphere mycobiome diversity in four declining Mediterranean tree species
	References
	1. Introduction
	2. Materials and methods
	2.1. Sampling sites and procedure
	2.2. Sample processing and sequencing
	2.3. Statistical analysis

	3. Results
	3.1. Soil description
	3.2. Fungal community description
	3.3. Diversity analysis
	3.4. Functional profiles

	4. Discussion
	Data availability statement
	Author contributions

	Back Cover



