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Preface
The genus Eucalyptus is diverse with more than 700 species, often collectively referred to as
“eucalypts,” although some are now classified under the genus Corymbia or Angophora. These
woody plants belong to the myrtle family, Myrtaceae, and have adapted to a broad range of sites
and climatic conditions across their native range in Australia and New Guinea. Many Eucalyptus
species grow exceptionally fast and have fiber qualities suitable for manufacturing high-quality
white paper. The wood is also used for building materials, high-quality charcoal, and fuel wood in
many parts of the world, and may be utilized in the future for carbon sequestration and biofuel
production. Eucalypts can be planted at high densities in plantations, grown in coppiced
production, and harvested at rotations of 10 years or less. Many eucalypts will grow on poor soils
with no supplemental irrigation.
Extensive commercial plantations of Eucalyptus have been established in South America (Brazil,
Chile, and Argentina), sub-Saharan Africa (Republic of South Africa, Zambia, and Malawi), and
the Mediterranean basin (Spain, Portugal, Italy, Tunisia, Algeria, and Israel). In addition to being
used extensively for commercial timber and fiber production, eucalypts have also been planted in
many parts of the temperate and subtropical world as windbreak and ornamental trees (Doughty
2000, as cited in Paine et al. 2010).
Eucalypts have been grown in the United States for well over 100 years, but commercial
plantations have been limited in size and restricted mostly to the southern parts of California and
Florida. Eucalypts were initially introduced into California as a timber species, but growth and
wood characteristics were unsuitable. Nevertheless, over 90 species of eucalypts have been
widely planted as landscape and windbreak trees across much of southern California (Doughty
2000, as cited in Paine et al. 2010). Lykes Bros, Inc. has grown eucalypts in plantations for over
30 years in south Florida and currently manages about 11,000 acres of E. grandis for the
production of landscape mulch (http://lykesranch.com/). Eucalypts were first introduced in
Hawaii in the late 1800s, but only recently considered for short-rotation commercial production
(Whitesell et al. 1992).
The forests in the southeastern United States have been referred to as the “wood basket” of the
nation because of the extensive suitable land base and the large amount of timber produced. Yet
sources of hardwood pulpwood have become relatively limited in the region and growth rates are
far inferior to those being produced in eucalyptus plantations in many other parts of the world. The
commercial success of eucalyptus plantations in other parts of the world has led to a number of
planting trials in the southeastern U.S. during the past 30 years (Jahromi 1982; NCSU 2008).
However, these early trails were limited in the number species and provenances tested and largely
failed due to periodic freeze damage and relatively poor growth rates.
“However, contemporary breeding practices, expanded species and provenance testing, and
genetically-modified varieties could reduce the susceptibility of planting stock to frost damage and
yield trees adapted to growing in expanded areas” (Paine et al. 2011). A number of initiatives are
currently underway to significantly increase the distribution and acreage of eucalyptus plantations
in the southeastern U.S. These programs are primarily focused on increasing frost tolerance and
growth rates through expanded species selection trials, varietal selections, traditional breeding, and
molecular modifications.
1
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As Eucalyptus plantations have expanded worldwide, exotic and native insects and diseases are
threatening growth and productivity. The establishment of plantations from clones, selected
primarily for good growth and product quality, requires particular vigilance with regard to the
susceptibility of individual clones to pests and diseases. The "absolute rule" coined by Zobel and
Talbert (1984): "exotic plantations will be attacked by one pest or another," will certainly apply to
eucalyptus plantations in the southeastern U.S. The probability of incurring significant losses to
insects and diseases will become progressively greater with an increase in acres and ages of
densely planted, genetically homogeneous eucalyptus plantations (Turnbull 2000).
It is critical during the early stages in the development of an expanded eucalyptus resource in the
southeastern U.S for everyone involved in the process to be vigilant, recognize tree health
problems as soon as they occur, and take appropriate action to avoid potential devastating losses.
Equally important is to foster the participation of experts to assist with diagnosis and evaluation of
eucalyptus health problems and to encourage research studies that lead to a better understanding of
eucalyptus host susceptibility and the development of practical management alternatives.
Forest industry in the southeastern U.S. recognizes the potential importance of insects, diseases,
and other non-infectious disorders in eucalyptus culture and has advocated a proactive approach to
maintaining healthy forest plantations. In an initial action, MeadWestvaco, International Paper,
and the Forest Productivity Cooperative conceived and supported the preparation of this document
designed to foster healthy plantations and integrated pest management, including prevention, early
detection, and prompt suppression action. Advanced Forest Protection, Inc. was engaged to
prepare a framework and the initial content for a Guide to Potential Insects, Diseases, and Other
Damaging Agents of Eucalyptus in the Southeastern U.S. (i.e., “Guide”).
Preparation of this Guide was particularly challenging because of a lack of experience and
published information on insects and diseases of eucalyptus in the southeastern U.S. Also, the
dynamic, evolving taxonomy of fungi associated with eucalypts has complicated this task
considerably. Thus, the focus of this guide has been on developing overviews of selected insects,
pathogens, and non-infectious diseases that are representative of the various types of damage
and/or have caused significant problems on eucalypts in various parts of the world, especially in
California and South America. Strong emphasis has been placed on survey, sampling, diagnosis,
and how to obtain additional information and assistance.
This Guide is not a definitive “final document,” but rather a framework upon which individual
insect and disease summaries and other information can be added as needed through field
experience, research studies, and ever-changing information available on the internet.
We would like to acknowledge Dr. Ed Barnard (retired), Florida Department of Agriculture and
Consumer Services, for providing technical guidance and literature resources, Dr. Timothy Paine,
University of California, Riverside, for providing technical information, the University of
California, Agriculture and Natural Resources for providing photos of eucalypt pests and damage,
Celso Foelkel, Celsius Degree, for providing contacts and literature sources, Ted Garman, Lykes
Bros. Inc., Ranch Division for providing literature and hosting a field trial visit, Anthony Elledge
for assistance with digital image sizing and management, and Dr. Ronald F. Billings for his expert
review of an early draft of this Guide.
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Introduction
“Losses through reduced growth or mortality attributable to pests, diseases, and abiotic
disturbances are generally less in intensively managed, planted forests than in natural forests.
Among plantation forests, the most healthy forests are those of exotic species growing a long way
from their native range (e.g., Pinus radiata D. Don in New Zealand) and the least healthy ones are
those of indigenous species (e.g., Eucalyptus nitens (Deane & Maiden) Maiden in Tasmania). The
better health of plantations is a reflection of the generally good growing conditions, the proper
matching of site to species that is possible in artificial culture and in the case of exotic species, the
freedom from the many pests and diseases present in the native habitat of exotics” (Godgil and
Bain 1999). Eucalyptus species planted outside their native range have been largely pest free
through most of their 150 plus years of existence. This is due mainly to the fact that in the mid19th century when eucalypts were widely distributed around the world, seed propagation was the
rule and thus, foliage- sap-, and wood-feeding insects were not moved with the seeds (Doughty
2000).
However, during the last several decades, many significant insect and disease problems have been
documented on eucalypts in many parts of the world. This troubling trend is probably associated
with the massive increase in the movement of people and international commerce, including
eucalyptus plant materials and wood products, in the current global economy (Paine et al. 2010,
2011).
Eucalyptus planted in the United States has been restricted primarily to southern and central
California, a few plantations in central and south Florida, and widely scattered ornamental
plantings across the southern U. S. Although eucalypts have been relatively free of insect pests
and diseases through most of the time since being introduced into the U. S., a marked number of
exotic pests have been found on eucalyptus in recent years, especially in California.
Many of the important insect pests and diseases that have invaded eucalyptus-growing regions
around the globe are species introduced from the native range of eucalypts. This is the case for the
extensive eucalyptus plantations in South America. However, in Brazil, several of the more
serious pathogens and a few of the insect pests, primarily defoliators, have shifted from native
hosts onto eucalypts. Generally, these cross-over insects and pathogens are species with a broad
range of hosts, or are species associated with related plants in the Myrtaceae family. Groups of
insects and diseases that have followed eucalypts from Australia to many locations around the
world include: psyllids, gall wasps, leaf-feeding beetles, and a large group of foliage diseases.
Examples of insects and diseases that have shifted to eucalypts in South America include: pink
disease, eucalyptus canker, canker stain, guava (eucalyptus) rust, and several caterpillar species.
The Myrtaceae are widely distributed in the tropics and subtropics of the southern hemisphere.
This family includes commonly known plants such as guava, allspice, cloves, as well as eucalypts.
However, the Myrtaceae are absent from North America, except in cultivation, which may
represent a lower risk of pests switching from native host plants to eucalyptus in the southeastern
U.S.
3
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Literature Review and Selection of Damaging Agents
A comprehensive account of eucalypt diseases worldwide was recently provided by Keane et al.
(2000). Paine et al. (2010) gave an overview of the insect pests of eucalyptus around the world,
but a thorough, in-depth compilation of work on insect pests associated with eucalyptus
worldwide is not available. Outside of Australia, much of the work published on eucalypt insects
and diseases has been conducted in New Zealand, Brazil, and South Africa. In the U.S.,
entomologists in California have conducted considerable work on biology and control eucalyptus
insect pests during the past two decades (Hanks et al. 2000; Paine et al. 2000; Dahlsten et al. 2003;
Paine and Millar 2003; Paine and Dreistad 2007; Millar et al. 2009; Paine et al. 2009), but only an
index is available for the diseases of eucalypts in California (Tidwell 1990). In the southeastern
U.S. little has been published beyond a chapter on eucalyptus diseases in a hardwood handbook
(Kuhlman and Barnard 1979) and a couple extension bulletins for insect pests in Florida (Halbert
et al. 2008; Wiley and Skelley. 2010).
Relatively few eucalyptus trees have been planted in the southeastern U.S., primarily due to
insufficient cold tolerance in the planting stock tested to date. Thus, there are few experts with
eucalyptus experience in the region and few insects and diseases have been documented in any
detail. One can only speculate as to which insects and diseases may become important in the
future as larger commercial plantations are developed.
Thus, this guide is not intended to be a definitive and comprehensive review of eucalyptus pests
and diseases in the region, but rather a resource for plantation managers and field personnel that
includes descriptions of representative potential insect pests and diseases followed by considerable
information on how to prevent, monitor, diagnose, and sample damage agents and where to find
additional information and professional assistance.
The approach taken was to review the insects and diseases which have been reported on eucalypts
in the U.S., as well as those that originated from Australia, or switched from native hosts, and
have caused significant damage in eucalyptus plantations around the world. A preliminary
comprehensive list of damaging agents was compiled based on a number of key references,
including: world and regional reviews (Kuhlman and Barnard 1972; Tidwell 1990; Keane et al.
2000; Santos et al. 2001; Feirrera and Milani 2002; FAO 2007a, 2007b, 2009; Paine et al. 2010,
2011); two pest risk assessments for importation of eucalyptus logs into the U.S. (Kliejunas et al.
2001, 2003), eucalyptus insect and/or disease field guides for other countries/regions (Baldini
2006; Old et al. 2003; Ramanagouda 2007), among others. This list was then consolidated into a
shorter, featured damage-agent list, primarily to include those already in the U.S., those that have
caused significant damage in multiple locations around the globe, and those that represent various
types of damage. Insects and diseases are listed separately, and within each they are grouped
according to damage types. Non-infectious diseases are listed separately (Table 1).
A comparison in Table 1 of the number of insects and diseases reported on eucalypts in California
and Florida reveals that there are considerably more insects in California and more diseases in
Florida. Several reasons for this difference could be considered, but one obvious possibility is that
southern California has a dry Mediterranean climate, perhaps more conducive to insect population
development, while Florida and the Gulf Coast have a more humid semi-tropical climate, which
would be more conducive to disease infection and growth. Thus, it may be assumed that the insect
4
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pests and diseases most likely to show up on eucalypts in the southeastern U.S. will differ
substantially from than those affecting eucalypts in California.

Organization and Content
Each featured insect, disease, and other damaging agent is described using standard headings: 1)
common and scientific names, 2) distribution, hosts, and impact, 3) detection (what to look for), 4)
biology, 5) monitoring, and 6) risks and management options. Accounts are based on summaries
provided in other field guides, pest alerts, and selected literature references. Color photographs of
damage symptoms, disease signs, and insect stages are presented for each featured pest and
disease. These images have been derived with permission from a variety of sources from around
the world.
This Guide is primarily aimed at helping field personnel with the diagnosis and evaluation of
health problems of eucalypts. Thus, identification of each featured causal agent is based on visible
signs and symptoms. Descriptions and illustrations of microscopic characteristics of pathogens
are generally not included, even though these structures may be essential for identification. Also,
personnel involved in eucalyptus culture in the U.S. will certainly encounter many damaging
agents not included in this guide, or their identity may be uncertain based on the information
presented.
For this reason, substantial sections following the individual pest descriptions are provided in the
guide to help with survey, sampling procedures, digital imagery, diagnostic labs, specialist
contacts, general management procedures, and where to obtain additional information. Also, links
to a number of websites are provided by topic to assist with finding further information on
eucalyptus pests, pesticide labels, weather conditions, etc. Contacts with specialists should be
cultivated early to assist with identifications of insects, pathogens, and nutrient disorders. These
connections would also be useful in the future should greater involvement and commitment be
needed to deal with serious problems requiring the development of appropriate management
alternatives.

Definition of Terms
Many technical terms are used to describe symptoms of insect and disease damage, insect stages,
and fungal structures. A “Glossary of Terms” is provided just prior to the References section in
this guide to assist non-specialists who may be unfamiliar with the terminology used here or in
other references to forest insects and diseases. A few terms that are central to the organization and
presentation in this guide are defined here for clarification.
Pest: The term pest has been used broadly to refer to all organisms (insects, other animals, weeds,
plant pathogenic fungi, viruses, etc.) that are detrimental to humans or human concerns. It
also has been used more narrowly to include only harmful animals (insects, rodents, etc.).
In this guide, the term pest is used to refer only to animals, primarily insects, and does
not include diseases caused by pathogenic fungi, viruses, and abiotic agents, which
conforms to the use of the term in several of the references, especially international work,
cited in this guide. Parasitic plants and weeds are not considered in this guide.
5
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Disease: An impairment of the normal state of a plant that interrupts or modifies its vital
functions. <http://www.britannica.com/EBchecked/topic/463327/plant-disease>
Pathogen: Organisms (usually very small or microscopic) such as bacteria, fungi, and viruses that
cause or induce disease in their host. A pathogen is the causal agent and the disease is the
manifestation of the damage to an organism caused by the pathogen.
Non-infectious disease: Non-infectious tree diseases are those caused by non-living agents. This
type of disease is not transmitted from one plant to another.
<http://www.na.fs.fed.us/spfo/pubs/howtos/ht_non/non_all.htm.> Non-infectious diseases
are also referred to as abiotic diseases and include weather-related disturbances (drought,
excessive moisture, hail, ice, and wind storms), fire, and nutritional disorders.

Signs and symptoms
Evidence of plant health problems comes in a variety of forms, often referred to as signs and
symptoms. A sign is the insect or disease-causing organism itself, or any part or product of the
pest that is visible on the plant. Life stages of pests, powdery mildew, or the fruiting bodies of a
fungus are signs. A symptom is a response by a plant to a pest or injury that can be seen in the
absence of the causal organism. Declining growth rate, abnormal growth, dieback, plant exudates,
and decomposition are symptoms of damage caused by insects, diseases and other disorders.
Insect life stages (eggs, larvae/nymphs, pupae, adults). Insects undergo major changes in form
and behavior as they develop and mature. Most plant-feeding insects lay eggs, which may be
hidden in plant tissues or attached on plant surfaces. Insects have two main types of life cycle,
“gradual” or “incomplete” and “complete” transformation (metamorphosis), as they grow
through several molts from the immature to adult stage. The immature stages of insects such as
grasshoppers that undergo gradual change are referred to as nymphs, which look much like the
adults, except they do not have wings or mature reproductive organs. They also feed in a similar
manner and habitat as adults and do not have a pupal stage. In contrast, insects that undergo a
complete change in form start out as eggs, then develop into caterpillars or grubs (larva; pl.
larvae) and have an inactive “resting stage,” pupa (pl. pupae), through which they change from a
larva into an adult (for example, caterpillar to butterfly, or grub to beetle). The larvae of insects
with complete metamorphosis have a dramatically different form and may feed in a different
manner and location from that of the adult stage.
Plant disease signs and symptoms. Plant diseases may be caused by fungi, bacteria, viruses,
abiotic agents, or combinations of these. The causal agents of diseases are usually too small to be
seen with the naked eye, or are absent in the case of abiotic agents. Diseases often are initially
diagnosed based on host damage symptoms, such as, mortality, dieback, cankers, tissue necrosis,
staining, or decomposition. Initial diagnosis often must be confirmed through laboratory culture
of the causal organism and identified based on its microscopic, DNA, or chemical characteristics.
The relatively few signs of fungal pathogens that are visible in the field include: conks,
mushrooms, rust spores, mycelial mats, and bacterial ooze.
Damage types. Insect pests are often grouped according to the type of feeding or part of the plant
they damage. In this guide, insect pests are organized according to the following categories: leaf
and shoot feeders (defoliators), sap sucking insects, gall forming insects, phloem and wood borers.
6
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Diseases are separated into two distinctive causal types, infectious pathogens and non-infectious
(abiotic) diseases. Infectious diseases are grouped into the following categories according to type
of damage: foliage diseases, canker and dieback diseases, stem- and root-rots, and diseases of
complex origin. Non-infectious diseases include: rooting problems, soil compaction, weather,
excess or insufficient soil moisture, fire, chemical injury, and nutrient deficiencies.

Classification of fungi
The taxonomy of fungi is complex and scientific names and groupings are often changed,
especially in recent years with the advent of molecular (DNA) techniques that have clarified
relationships and distinctions among species. Fungi are classified primarily based on the
structures associated with sexual reproduction. However, many fungi reproduce only asexually,
and cannot be easily placed in a classification based on sexual characters; while other fungi
produce both asexual (anamorph) and sexual (teleomorph) states. Even among fungi that
reproduce both sexually and asexually, often only one type of reproduction is present in a
particular situation. Furthermore, fungi often grow in mixed colonies and sporulate amongst each
other. For these reasons, linking the various states of the same fungus can be very difficult.
Current international standards allow for asexually-reproducing fungi to have separate names from
their sexual states. When different names have been used for the anamorph and teleomorph states
of the same fungus, the holomorph either takes the teleomorph name, or under some
circumstances it can take the anamorph name if it is subsequently epitypified with a teleomorph
(http://www.answers.com/topic/teleomorph-anamorph-and-holomorph#cite_note-guarro-0).
Molecular mycologists working on fungi associated with eucalyptus have clarified relationships
and distinctions among many of the important eucalypt pathogens, which has resulted in a flurry
of confusing changes in classification, scientific names, phylogenies, distributions, and host
associations among these fungi. The following statement by Old and others (2003) concerning
revisions in just one genus of eucalypt leaf spot fungi illustrates the challenge: “Significant
changes in name combinations and association of named anamorphs with Mycosphaerella
have often been often [sic] made. This provides considerable difficulty for the nontaxonomist in assessing which species are present in plantations and how their observations
relate to published information. Names used in older literature might not accurately
represent the fungus in question and these should be used with some circumspection.”
The dual naming system and the frequent changes in nomenclature for fungi are essential for
workers in plant pathology and other fields, but these complicating factors have been particularly
challenging in the preparation of this document. The names of fungi included in this Guide are
those published in the recent scientific literature as referenced on the USDA ARS, Systematic
Mycology and Microbiology Laboratory Index of Fungi Database [Accessed July 31, 2011].
http://nt.ars-grin.gov/fungaldatabases/indexFungi/indexFungi.cfm. A few of the more commonly
used, recognizable old synonyms and common names of fungal pathogens are listed in the text of
this Guide, but the lengthy lists of names, synonyms, and reported eucalyptus hosts for each of the
pathogens, taken from the ARS, Systematic Mycology and Microbiology Laboratory Index of
Fungi Database are included in Appendix B.
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Table 1. List of potential insect pests and diseases of Eucalyptus in the southeastern U.S.
INSECTS
Common names

Genus/species

Distribution

CA FL HI LA TX

Sap-sucking
Acacia psyllid

Acizzia uncatoides

AU: NA

CA

Eucalyptus (shoot) psyllid

Blastopsylla occidentalis

AU: NA, SA

CA

Lemon gum psyllid

Cryptoneossa triangula

AU: NA

CA

Blue gum psyllid

Ctenarytaina eucalypti
Ctenarytaina longicauda

AU: NA, SA

CA

AU: NA

CA

AU: NA, SA

CA

Spotted gum lerp psyllid

Ctenarytaina spatulata
Eucalyptolyma maideni

AU: NA

CA

Red gum lerp psyllid

Glycaspis brimblecombei

AU: CA, NA, SA

FL

Blue gum chalcid

Leptocybe invasa

AU: WD

FL

Other gall wasps

Aprostocetus sp.

AU: NA

CA

Other gall wasps

Epichrysocharis burwelli

AU: NA

CA

Other gall wasps

Quadrastichodella nova

AU: AF, NA, SA CA

Other gall wasps

Selitrichodes globulus

AU: NA

Tristania psyllid
Eucalyptus psyllid

Gall-forming

CA

Leaf and shoot feeding
Leaf-cutting ants

Atta spp.

Eucalyptus tortoise beetle

Chrysophtharta m-fuscum

AU: NA

CA

Australian gum tree weevil

Gonipterus scutellatus

AU: WD

CA

Purple moth

Sarsina violascens

Winter bronzing bug

Thaumastocoris peregrinus

AU: AF, AS, SA

Eucalyptus tortoise beetle

Trachymela sloanei

AU: NZ, NA

SA, CA, NA

LA TX

SA, CA, NA
CA

Wood-boring
Drywood termites

Cryptotermes brevis

WD

FL HI LA

Eucalypt longhorned borer

Phoracantha recurva

AU: WD

CA

Eucalypt longhorned borer
Carpenterworms

Phoracantha semipunctata

AU: WD

CA

Prionoxystus robiniae
AF, SA, NA
Key: AF-Africa, AS-Asia, AU-Australia, CA-Central America, NA-North America, SA-South America, WDWidely distributed; CA-California, FL-Florida, HI-Hawaii, LA-Louisiana, TX-Texas.
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DISEASES
Common names

Genus/species

Distribution

CA FL HI LA TX

Propagation
Damping-off, Botrytis sp.

Botrytis cinerea

WD

CA

Cylindrocladium disease

Cylindrocladium pteridis

WD

FL

Damping off, Pythium spp.

Pythium spp.

WD

FL

Damping-off, Rhizoctonia

Rhizoctonia solani

WD

FL

Foliage and shoots
Cylindrocladium leaf spot & blight Cylindrocladium scoparium

AU: WD

FL

"Mycosphaerella leaf disease"

Teratosphaeria suttonii
Teratosphaeria eucalypti

AU: WD

FL HI

AU: WD

FL

Alternaria sp. and others
Puccinia psidii

AU: NA

CA FL HI

"Phaeophleospora leaf disease"
Other leaf spot diseases
Eucalyptus rust
Canker and dieback

SA, CA, NA

FL

WD

FL

Canker stain

Botryosphaeria dothidea-ribis
Ceratocystis fimbriata

Eucalyptus canker

Chrysoporthe cubensis

WD

"Coniothyrium canker"

Teratosphaeria zuluensis

AF, AS

Pink disease

Erythricium salmonicolor

WD

Ralstonia solanacearum

SA, AS

Mushroom root rot

Armillaria tabescens

WD

Woody rots of living trees

Phellinus gilvus, Ganoderma sp.

WD

Phytophthora root rot

Phytophthora spp.

WD

Botryosphaeria canker

SA, NA
FL HI
FL

LA

Bacterial wilt
Bacterial wilt
Stem and root rots
FL
CA

HI
FL

Decline
Diseases of complex etiology
NON-INFECTIOUS (ABIOTIC) DISORDERS
Planting and rooting defects

AU, SA
WD

Drought

WD

Frost/freeze damage

WD

Hail
Wind/storms

WD

Excessive soil moisture

WD

WD

Fire
WD
Chemical damage
WD
Nutrient deficiencies
WD
Key: AF-Africa, AS-Asia, AU-Australia, CA-Central America, NA-North America, SA-South America, WDWidely distributed; CA-California, FL-Florida, HI-Hawaii, LA-Louisiana, TX-Texas.
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Insect Pests
Sap-sucking insects
Blue gum psyllid (Ctenarytaina eucalypti )
Hemiptera (Homoptera): Psyllidae
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Risks and Management options:
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Red gum lerp psyllid (Glycaspis brimblecombei)
Hemiptera (Homoptera): Psyllidae
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Other psyllids
Hemiptera (Homoptera): Psyllidae
Acizzia uncatoides
Cryptoneossa triangula
Ctenarytaina eucalypti
Ctenarytaina longicauda
Ctenarytaina spatulata
Eucalyptolyma maiden
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Winter bronzing bug (Thaumastocoris peregrinus )
Hemiptera: Thaumastocoridae
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:
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Gall-forming insects
Blue gum chalcid (Leptocybe invasa)
Hymenoptera: Eulophidae
Distribution, hosts, and impact: This gall-forming wasp is probably native to Australia although
its distribution in Australia is still unknown. However, it is widely distributed around the world
where eucalypts have been introduced including: Algeria, Iran, Israel, Italy, Jordan, Kenya,
Morocco, Spain, Syria, Turkey and Uganda (Anonymous 2007). It also has been recently found in
Brazil (Costa et al. 2008), South Africa, and south Florida (Wiley and Skelley 2010). Reported
hosts for this insect include: Eucalyptus camaldulensis, E. globulus, E. gunii, E. grandis, E.
botryoides, E. saligna, E. robusta, E. bridgesiana, E. viminalis and E. tereticornis (Anonymous
2007).
Galls induced by this wasp can cause substantial injury, especially weakening and stunting young
trees. In outbreak situations, wasp attacks can be severe, resulting in damage to all new growth.
The impact of the blue gum chalcid on adult trees is not yet clear, although galls can be found on
most leaves when populations are high (Anonymous 2007).
Detection (What to look for):





Distorted and wavy new growth; curled and cupped leaves.
Green- and reddish-colored galls on the midribs, petioles and stems of new growth of
young trees, young coppice as well as nursery seedlings. (Fig. z).
Older galls turn light brown on leaves and reddish brown on stems and have small round
holes through which adult wasps have emerged (Fig. y).
The female adult wasp is minute, 1.1-1.4 mm long (Fig. x). The body is brownish in color
with a blue to green metallic sheen. Wings are translucent. Males are unknown (Wiley and
Skelley 2010).

Biology: The female wasp inserts her eggs into the upper side of the leaves and stems. Larvae
(small white grubs) develop inside the galls, pupate, and new hatched adults chew holes and
emerge to initiate the next generation. Two to three overlapping generations may occur.
Monitoring: Nurseries and young plantations (1-3 year-old) should be surveyed for damage (galls
on leaf petioles and midribs) caused by this insect at least two times per year (early and late
summer). Data should be collected and summarized by plantation block, species, and variety for
determination of damage distribution and use in selecting resistant planting stock.
Management options: Considerable variation in infestation and damage rates among species and
varieties of eucalypts have been reported (Anonymous 2007; Stape, personal communication).
Thu and others (2009) estimated damage severity for a number of eucalypt species (Table 1).
Selection of resistant planting stock is an essential part of management of this pest.
Two parasitoids are known for this wasp: Quadrastichus mendeli Kim & LaSalle and
Selitrichodes kryceri Kim & LaSalle (Hymenoptera: Eulophidae: Tetrastichinae), which may offer
a potential for biological control (Kim et al. 2008 from Wiley and Skelley 2010).
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Figure x. Leptocybe invasa adult wasp (scale=1mm). Photo by
V.A. Costa, IB, Agencia Paulista de Tec. dos Agronógocios.
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Figure y. Leptocybe invasa gall and exit
holes on eucalyptus leaf mid-vein. Photo
by J. Roux, TABI, University of Pretoria.

Figure z. Galls on Eucalyptus sp. caused by the blue gum chalcid in Florida. Photos by P. Skelley, FDACSDPI and A. Derksen, FDACS-DPI-CAPS.
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Table 1. The impact of blue gum psyllik (Leptocybe invasa) by host species and seed lot after 3
months in the nursery, as determined by the damage incidence, damage index, damage severity,
seedling survival, and severity of damage in the field (Thu et al. 2009).

Other gall wasps
(Hymenoptera: Eulophidae)
Aprostocetus sp.
Epichrysocharis burwelli
Quadrastichodella nova
Selitrichodes globulus
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Leaf and shoot feeding insects - defoliators
Eucalyptus tortoise beetles
Coleoptera: Chrysomelidae
Chrysophtharta m-fuscum and Trachymela sloanei
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:
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Australian gum tree weevil (Gonipterus scutellatus)
Coleoptera: Curculionidae
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:
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Purple moth (Sarsina violascens)
Lepidoptera: Lymantriidae
Distribution, hosts, and impact: While this insect has not yet been reported on eucalypts in the
U.S., it is widely distributed the Americas from Argentina and Brazil to Mexico and is
representative of an indigenous polyphagous caterpillar that has adapted to eucalypts and become
one of the most important defoliators of commercial plantations in Brazil.
Detection (What to look for):
Biology:
Monitoring:
Management options:
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Figure xx. Purple moth,
Sarsina violascens, caterpillar
(top) and adult (bottom)
(Photos by C. Wilcken).
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Figure xx. Eucalypt plantation in Brazil defoliated by
unspecified caterpillar (Photo by C. Wilcken).

Figure xx. S. violascens
larvae on eucalypt stem
(Photo by C. Wilcken)

Figure xx. Eggs, larval stages, and pupae of S. violascens (Photos
copied from M. Moraes et al. 2010).

Figure xx. S. violascens
adult male (top) and
female (bottom) (Photos
copied from Moraes et al.
2010).
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Texas leaf-cutting ant (Atta texana)
Hymenoptera: Formicidae
Distribution, hosts, and impact: Leaf-cutting ants in the genus Atta are among the most
destructive insects in the tropical and subtropical Americas, damaging a wide variety of crops,
including eucalyptus plantations. The Texas leaf-cutting ant (TLCA), Atta texana (also called
town ant, parasol ant, or cut ant), is the most northern representative of the genus Atta and is
generally confined to deep, well-drained, sandy or loamy soils. It is native to the southeastern half
of Texas, west-central Louisiana and northeastern states of Mexico. TLCA harvests leaves from
over 200 plant species, and is considered a major pest of forest, agricultural, and ornamental crops.
Leaf-cutting ants can defoliate a citrus tree in less than 24 hours and destroy acres of newlyplanted pine or eucalyptus seedlings in a matter of days. Eucalyptus trees are most susceptible to
severe ant damage during the first year or two after planting, when sites are devoid of other
vegetation and small trees are stripped bare and often killed, leaving large holes without trees in
plantations. Older trees may be partially defoliated by ants, but damage is usually restricted to
less significant growth loss.

Distribution of Atta texana in US
(Grosman, Texas Forest Service)

Schematic of above-ground
mounds and foraging trails
(Grosman, Texas Forest Service).

Schematic of underground nest
(Grosman, Texas Forest Service).

Detection (What to look for):
 The “central nest area” of a TLCA colony is characterized by a concentration of crescentshaped mounds of excavated soil surrounding entrance holes (Fig. xx) above the
underground nest, which consists of extensive passageways and chambers reaching up to
20 ft. or more in depth (see schematic diagrams by Don Grosman, above).
 A new colony starts with a single mound, while a mature colony can have hundreds of
mounds occupying up to an acre on the surface and contain more than a million
individuals.
 Underground lateral tunnels extend varying distances from the central nest and open to
foraging trails that can span out hundreds of feet around the central nest area to suitable
plant sources (Fig. xx).
 Worker ants clip pieces of plant material with their scissor-like mandibles (Fig. xx) and
carry them over their heads back to the nest (Fig. xx). Ants are mostly active during the
day in periods of moderate temperatures from fall to spring, but forage at night during hot
summer months.
 Worker ants are rust-brown with large heads, varying widely in size (1/6 to 1/2 inches long)
with three sets of spines on the thorax and one pair of spines on the back of the head (Figs.
xx, xy, and xz). Winged reproductive males and females (alates) are much larger than
worker casts (about ¾ inch long) and are rarely observed (Fig. xx). Queens remain hidden
in underground chambers and are tended by worker ants (Fig. xx).
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Biology: Leaf-cutting ants form one of the largest and most complex animal societies on Earth.
Separate casts have specific tasks to perform for the colony. Large workers (soldiers) serve to
protect the nest and assist with cutting larger plant material, while medium-sized workers forage
for plant material and construct tunnels and chambers, the small workers maintain fungal gardens
and care for the queen and brood ants, and queens initiate new colonies and produce millions of
eggs over their extended life span of many years. The ants do not feed on the plant material they
collect. They actively cultivate a specific fungus, providing it with freshly cut plant material and
keeping it free from pests and molds. In turn, they harvest portions of the fungus and feed it to
their developing brood. Winged reproductive male and female ants are produced during the spring
in mature colonies. These alates emerge in mass from multiple colonies in an area to participate in
well synchronized mating flights on clear moonless nights, usually after a substantial rain in May
or June. Mated queens, carrying a plug of fungus from the parent colony inside their mouths,
disperse, land, lose their wings, burrow into the loose soil, and initiate new colonies (Moser 1984).
Monitoring: When establishing eucalyptus plantations on deep, sandy soils within the
geographical range of this insect, efforts should be made to find and treat all ant colonies located
in or near areas to be planted. TLCA colonies can be located most readily during the late fall and
early winter when the ants are active and their mounds are not hidden by vegetation. Plantation
managers and field crews should be trained to spot foraging trails, and locate and mark central nest
areas. In areas known to have substantial leaf-cutting ant populations, follow-up surveys
incorporated into planting quality checks soon after planting might be warranted to monitor for
defoliation and spot any remaining active colonies, which should be treated without delay. TLCA
surveys also should be incorporated in year-end plantation survival checks.
Management options: Few options are available for controlling TLCA; they have few natural
enemies and no silvicultural prescriptions are known to affect their behavior. Over the years, land
owners have had to rely on a variety of chemicals and application techniques to control leafcutting ants, including: 1) organochlorines (aldrin, chlorodane, dieldrin, heptachlor) applied as
liquids, dusts, or fogs; 2) fumigants (carbon disulfide, methyl bromide, and resmethrin); and 3)
baits containing slow-acting toxicants (aldrin, mirex, hydramethylnon, sulfluramid, and fipronil),
which are broadcast on the surface, carried by the ants into their underground nests and spread
throughout the colony (Cameron 1990, Grosman 2011).
Although many of these treatments have been used to effectively control leaf-cutting ants, most
are no longer available due to safety issues for applicators, adverse effects on non-target
organisms, or other environmental issues. Some of the slow acting chemicals applied as baits, are
still being widely used in Central and South American countries, but are not available in the U.S.
At this writing (August 2011), only Amdro® Ant Block™ (Ambrands) containing
hydramethylnon and PTM™ (BASF) containing fipronil are currently registered by the EPA for
the control of leaf cutting ants in tree plantations in the U.S. Amdro® Ant Block™ is a granular
formulation that is easy to apply, but may be less than 100 percent effective, especially during the
summer. PTM™ is a liquid formulation that is injected into each of the active holes on the central
nest area and satellite mounds and appears to be more effective than Amdro® Ant Block™, but
the application is more labor intensive. A new Amdro Ant Block product with larger particles,
which has been shown in research studies to be more effective for TLCA control than the original
Amdro Ant Block product, may soon become available (Don Grosman, Texas Forest Service,
personal communication).
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Figure xx. Texas leafcutting ant, Atta
texana. Photo by R.S.
Cameron, Texas
Forest Service.
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Figure xx. A. texana worker ants cutting sections of
leaf with sissor-like mandibles. Photo by H.A. Pase,
Texas Forest Service, Bugwood.org.

Figure xx. A. texana workers on a foraging
trail carrying leaf segmant to central nest.
Photo by R.F. Billings, Texas Forest Service.

Figure xx. A. sextens rubropilosa queen and
worker ants in fungal garden. Photo by R.S.
Cameron, Texas Forest Service.

Figure xx. Atta sp.
foraging trail in Brazil.
Photo by R.S. Cameron,
Texas Forest Service.

Figure xx. A. texana central nest area- numerous mounds
of excavated sandy soil above underground nest. Photo by
R.S. Cameron, Texas Forest Service, Bugwood.org.

Figure xx. A. texana male and female alate adults
(right) and worker ants of widely varying size. Photo
by R.S. Cameron, Texas Forest Service.

22

Advanced Forest Protection, Inc.

11/14/2011

Phloem and wood-boring insects
Eucalypt longhorned borers (Phoracantha semipunctata and P. recurva)
Coleoptera: Cerambycidae
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Diseases
Propagation diseases
Cylindrocladium disease
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Botrytis cinerea
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Pithium spp.
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Rhizoctonia solani
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
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Management options:

Foliage and shoot diseases
Cylindrocladium leaf spot and blight
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Mycosphaerella leaf diseases
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Phaeophleospora leaf disease
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Other leaf diseases: Alternaria, Aulographina, Cryptosporiopsis, Fairmaniella,
Harknessia, Microsphaeropsis
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Eucalyptus rust (Puccinia psidii)
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Canker and dieback diseases
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Botryosphaeria dothidea-ribis complex
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Ceratocystis wilt (Ceratocystis fimbriata)
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Coniothyrium canker
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Eucalyptus canker (Chrysoporthe cubensis)
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Pink disease (Erythricium salmonicolor)
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Bacterial wilt
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
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Monitoring:
Management options:

Stem and root rots
Armillaria, Ganoderma, Phellinus stem and root rot
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Phytophthora root rot
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Decline - Diseases of complex origin
Distribution, hosts, and impact:
Detection (What to look for):
Biology:
Monitoring:
Management options:

Non-infectious Disorders (Abiotic Agents)
“Noninfectious tree diseases are those caused by nonliving agents. This type of disease is not
transmitted from one plant to another. Extremes in temperature and water supply are the most
common causes of this type of disease. Other causes are chemical substances in the soil, water,
and air; transplant shock; and mechanical injuries. These nonliving disease agents are a major
cause of loss in forest and landscape trees. Often they weaken the tree, enabling living agents such
as fungi, bacteria, viruses, nematodes, and insects to attack and further injure or kill the tree.”
“Superficially, the symptoms of noninfectious diseases may resemble those produced by insects or
fungi. If no signs of these organisms are present, the tree may have been affected by one of the
agents described here. Even if signs of fungi or insects are present, a nonliving agent may be the
underlying cause of your tree's problems. In most cases, prevention is the key to minimizing
injury” Milke and Ostry [no date]: http://www.na.fs.fed.us/spfo/pubs/howtos/ht_non/non_all.htm
Key to Abiotic Disorders
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A simple key for distinguishing certain types of abiotic stresses based on visual symptoms in
eucalypts has been developed (Snowdon 2000).
1. Symptoms appear first on the outer exposed portions of the crown. Typically the foliage
wilts and later dies: Desiccation due to frost damage, root damage (waterlogging, disease,
drought, high salinity).
2. Symptoms appear first in immature leaves or shoots
a. Leaves bronzed or chlorotic, not deformed: Lime chlorosis, iron, manganese or
zinc deficiency; sulfur deficiency.
b. Leaf blades cupped, leaf margins distorted, dieback of shoots: Boron, calcium or
copper deficiency.
3. Symptoms occur first in recently-matured leaves. Chlorotic mottling, necrotic spots or
patches: Air pollution, sulfur dioxide, fluoride, or ozone injury.
4. Symptoms appear first in old leaves
a. Leaves chlorotic, spots or blotches of red anthocyanin, premature leaf shed:
Nitrogen or magnesium deficiency.
b. Leaves not markedly chlorotic, blotches of purple anthocyanin develop:
Phosphorus or potassium deficiency.
Additional keys and illustrations to symptoms for individual nutrient deficiencies prepared by
other authors are included in the “Nutrient deficiencies” section below.

Rooting problems
Weather
Drought/moisture deficits.
Frost/freeze injury.
Wide and rapid temperature fluctuations and extreme cold with wind are especially detrimental to
eucalypts (The Hardy Eucalyptus Page - http://www.angelfire.com/bc/eucalyptus/). Arctic cold
fronts typical of the continental climate in much of North America have been responsible for most
expanded eucalypt planting trial failures.
Hail.
Wind/storm damage.

Excess soil moisture
Fire
Chemical injury
Air pollution.
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Herbicide damage.
Glyphosate. Glyphosate blocks the synthesis of three amino acids (phenilalanin, tirosin and tryptophan),
interrupting the passage of shikimic acid to chorismic acid. It acts on the same biochemical route in which
boron, copper, manganese and zinc participate. The phytotoxicity symptoms are similar to the
micronutrients deficiency symptoms:
- Apical bud death, lateral buds super-shooting, leader bifurcation and breakage (similar to boron
and cooper deficiency).
- New leaves super-sprouting, growing lanceolate (similar to zinc deficiency).
- New leaves present interveinal chlorosis, similar to iron and manganese deficiency.
(http://www.rragroflorestal.com.br/documents/106.pdf)

Nutrient deficiencies
The wide variety of Eucalyptus species have adapted to a diversity of sites and soil conditions and
many can grow on nutrient-poor soils. However, to realize high productivity, such as that
observed in many commercial plantations in Brazil, species and provenance must be carefully
matched to site characteristics along with the appropriate combination of silviculture practices,
including fertilization.
The elements essential for plant growth are often divided into two groups, macro nutrients (those
that plants require in large amounts – N, P, K, Ca, Mg, and S ) and micro nutrients (essential to
plants but required only in small quantities - Cl, Fe, B, Mn, Zn, and Cu). Trees have the ability
to remobilize certain nutrients from leaves and transport them in the phloem to other parts of the
plant. The major nutrients N, P, K and Mg along with Na and Cl are readily mobile within trees.
Typically these nutrients are moved from older leaves during senescence and redistributed to
developing tissues. They can also be withdrawn from non-senescing leaves when the plant is
under stress. Other nutrients including B and Ca are practically immobile after they are deposited
in leaves, while Fe, Zn, Cu, Mo, and S have limited mobility. “Leaf age is an important factor
affecting concentrations of nutrients in foliage because the concentrations of mobile nutrients tend
to decline with age whereas those of the immobile nutrients tend to increase” (Snowdon 2000).
Nutrient deficiencies, toxicities, or imbalances can cause significant detrimental effects to plant
health and growth, and increase susceptibility to certain insects and diseases (Dell et al. 2008,
Silveira and Higashi 2003, Silveira et al. 2001). Nutrient deficiencies can be very difficult to
diagnose, since: 1) multiple deficiencies may occur, 2) species, and even provenances, may react
differently and display distinct symptoms to nutrient deficiencies, 3) symptoms vary with tree and
leaf age, site, season, and climate, 4) other health problems, especially chemical injuries, also
cause symptoms similar to those of nutrient deficiencies, and 5) nutrient deficiencies or
imbalances can exist and growth responses to fertilizer application can occur in the absence of
deficiency symptoms.

Descriptions and illustrations of deficiencies for individual nutrients
Brief descriptions of function and deficiency symptoms associated with each macro- and micronutrient derived verbatim from Phillips (1994) and supplemented with information from Snowdon
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(2000) are presented below. Photographic illustrations are located below each nutrient deficiency
description and a compilation of diagrammatic illustrations of deficiency symptoms for E.
globulus and E. grandis are presented in Figure xx taken from Dell et al. (1998).

Macronutrients
Nitrogen (N)
“Nitrogen is very important in plant nutrition. It is essential for photosynthesis. Nitrogen
deficiency is rare in eucalypts. Deficiency symptoms first appear on older leaves. These
become pale yellow in color. There may be yellow spots on the leaves and chlorosis. In
some cases the veins become reddish. The color depends on the degree of deficiency and
on the species involved. There may also be premature leaf drop. In E. globulus yellow
spots and chlorosis occur on older leaves first. Eventually all lower leaves become
chlorotic and premature leaf drop occurs. Growth is poor with small leaves, thin stems and
no branching. Root development is poor” (Phillips 1994). Nitrogen deficiency is first
characterized by restricted height growth and branching, and later by chlorosis of the
foliage. Availabilities of N and P in soils are closely linked. Good tree health depends on
a balanced supply of both nutrients (Snowdon 2000).

Figure XX. Nitrogen deficiency symptoms (photo copied from Dell et al. 2001)
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Phosphorus (P)
“Phosphorus is also a very important element. It is involved in the development of roots,
stems, flowers and seeds and is vital for photosynthesis. Australian native plants are well
adapted to cope with low levels of phosphorus as most Australian soils have low
concentrations of this element. Consequently phosphorus deficiency is rare. Deficiencies
show up first in the older leaves which take on a purple color, often with dry tips and
margins. In E. globulus the only symptoms are dry tips and margins of the lower leaves.
Leaves are normal size but growth may be stunted with little branching, thin stems and a
few brown spots at the base of the stems. Root development is poor. Note: It is important
not to confuse the purple and yellow/green color of healthy, immature leaves with that of
nitrogen or phosphorus deficiency. These deficiencies are most apparent on older, full
sized leaves” (Phillips 1994). Under field conditions, nutrient withdrawal from the lower
crown followed by leaf shed results in trees with sparse crowns (Snowdon 2000).

Figure XX. Phosphorus deficiency symptoms (photo copied from Dell et al. 2001)
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Potassium (K)
“Potassium is important in protein synthesis and in the formation of strong roots and stems.
It is needed in large quantities but is often tied up in the soil and not readily available for
plants to use. Deficiencies often occur in sandy soils. Deficiency symptoms appear in older
leaves first. The main symptom is dead tissue on the leaf margins spreading to the leaf tip.
In E. globulus there are few visual symptoms in the early stages but there may be brown
spots on the leaves and later curling up of the tips and margins of the leaves. Initially only
older leaves are affected but later all leaves become affected” (C. Phillips 1994).

Figure XX. Potassium deficiency symptoms (photo copied from Dell et al. 2001)
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Calcium (Ca)
“Calcium is important for healthy root development. Deficiencies are most likely to occur
in very acid soils. Deficiency symptoms show up first on new leaves and include necrosis
(dead patches) and dieback. Plants may be stunted and generally have poor root
development. In E. globulus there are few recognizable symptoms but growth is poor and
there is very little branching” (C. Phillips 1994).

Figure XX. Calcium deficiency symptoms (photo copied from Dell et al. 2001)
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Magnesium (Mg)
“Magnesium is important in photosynthesis. Magnesium deficiency is most common in
very acid soils where there are high levels of potassium. Deficiency symptoms show up
first on older leaves. The main symptom is chlorosis starting from the tip and edges of the
leaves and progressing inwards. There may be a green "V" along the midrib. Some older
leaves may be reddish in color. In E. globulus there are few symptoms in the early stages
but later, chlorosis develops and is particularly evident in the older leaves. There is also
restricted shoot growth” (C. Phillips 1994).

Figure XX. Magnesium deficiency symptoms (photo copied from Dell et al. 2001)
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Sulfur (S)
“Sulfur is important in root formation. Sulfur deficiency is rare. Deficiency symptoms
include chlorosis with pale veins and stunted growth. In E. globulus the only apparent
symptom is likely to be slight chlorosis in older leaves” (Phillips 1994). It is sometimes
difficult to distinguish between N and S visible symptoms. Sulfur deficiency is expressed
in expanding leaves first that may spread to old leaves and may cause dieback of shoots
under severe deficiency (Snowdon 2000).

Figure XX. Sulfur deficiency symptoms (photo copied from Dell et al. 2001)
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Micronutrients
Boron (B)
“Boron is important in actively growing areas such as shoots and root tips. It is particularly
important when trees are growing in marginal areas or on shallow, rocky soils that are
poorly drained or at times, waterlogged. Only small amounts are needed by the trees.
Symptoms of deficiency vary depending on the species involved but the most common
symptom is dieback of the young shoots. New leaves may have yellowish edges” (Phillips
1994). “Boron deficiency has been linked with increased susceptibility to drought (Savory
1962) and frost (Cooling 1967; Cooling and Jones 1970)” (quoted from Snowdon 2000).

Figure XX. Boron deficiency symptoms (photo copied from Dell et al. 2001)
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Copper (Cu)
“Copper is concentrated in green leaves. Copper deficiency is commonly associated with
zinc deficiency and occurs mainly in sandy soils. In soils high in nitrogen and phosphorus,
copper is often tied up so it becomes unavailable for plant to use. Deficiency symptoms
include wilting and dieback of the terminal shoots and failure of the plant to grow straight.
The stem or trunk may be twisted and growing almost horizontal in some cases” (Phillips
1994).

Figure XX. Copper deficiency symptoms (photo copied from Dell et al 2001)
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Iron (Fe)
“Iron is important in the synthesis of chlorophyll (the green color) in leaves. Iron
deficiency is likely to occur on soils containing lime. Often there is plenty of iron in the
soil but it is in a form that renders it unavailable for the plant to use. The main symptom of
iron deficiency is chlorosis - a yellowing of the leaves particularly between the veins
(which remain green). New growth is pale yellow” (Phillips 1994). Chlorotic symptoms of
Fe deficiency commonly occur in eucalyptus grown on calcareous or alkaline soils. There
is considerable variation in tolerance to iron deficiency between eucalypt species
(Snowdon 2000).

Figure XX. Iron deficiency symptoms (photo copied from Dell et al. 2001)
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Manganese (Mn)
“Manganese is found in green leaves. A common cause of manganese deficiency is the
liming of acid soils to [increase] the pH. The main symptom of manganese deficiency is
chlorosis, similar to iron deficiency. There is also likely to be cupping of the leaves and
necrosis (dead patches on the leaves). Young leaves are the first to be affected” (Phillips
1994). Manganese deficiency is usually associated with high pH soils or neutral to
alkaline organic soils (Snowdon 2000).

Figure XX. Mn deficiency symptoms (photo copied from Dell et al. 2001)
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Zinc (Zn)
“Zinc is important for healthy stem and leaf growth. Zinc deficiency is often associated
with copper deficiency. Deficiencies appear on young leaves first. Symptoms include
chlorosis and crinkly leaves with necrotic (dead) patches. There may be dieback of the
tips” (Phillips 1994).

Figure XX. Zinc deficiency symptoms (photo copied from Dell et al. 2001)
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Keys to field identification of nutrient deficiencies
To help eucalyptus growers make preliminary diagnoses of nutrient deficiencies from field
observations, several tools are presented in the following sections, including 1) a list of points to
consider prior to evaluating nutrient deficiencies in the field, 2) a key to nutrient deficiency
symptoms adapted from Silveira et al. (2001), and 3) a diagrammatic key to nutrient deficiency
leaf symptoms developed by Dell et al. (1998) for E. globulus and E. grandis (Figure XX).
The following points should be considered when evaluating nutrient deficiencies as possible
causes of visual symptoms of plant disorders (Silveira et al. 2001).
a) Presence of insects and/or diseases - Insects and diseases can cause symptoms similar to
those of nutrient deficiencies. For example, certain fungi can block the water conducting
vessels in plants resulting in necrotic leaf tips; this symptom is similar to that of boron
deficiency. The presence of insect life stages or evidence of chewing, galleries, galls, or
cast skins and fruiting bodies associated with fungal infections are often diagnostic, but
their presence does not exclude the possibility that nutrient deficiencies may be an
underlying contributing factor.
b) Chemical toxicity - Herbicides (i.e., imazapyr and glyphosate) can cause abnormalities in
crop plants, with symptoms similar to those associated with boron, iron, and zinc
deficiencies. Imazapyr causes proliferation of lanceolate shaped juvenile leaves.
Glyphosate phytotoxicity in eucalypts causes yellowing (chlorosis) of new leaves that
begins at the base of the leaf-blade, extending toward the apex, which may cause the tip of
the leaf to die.
c) Distribution of abnormal symptoms in the area - Symptoms of nutrient deficiencies or
toxicities are generally distributed over large areas in stands or plots and are rarely
restricted to small pockets.
d) Symptom gradients – Patterns of nutrient deficiency symptoms differ depending on the
mobility of elements in the plant. Symptoms for the nutrients that are highly mobile (N, P,
K and Mg) are more prevalent in older leaves, while for nutrients with limited mobility (S,
Cu, Fe, Mn and Zn), symptoms are generally expressed in young leaves and regions of
rapid growth (root tips and terminals), and for nutrients considered to be immobile (Ca and
B), symptoms occur in young leaves, apical buds, and growing tips.
e) Symmetry of symptoms - Nutritional deficiency symptoms tend to occur symmetrically,
for example, in leaves on both sides of branches or on both sides of leaf mid-ribs. In
contrast, abnormalities that occur at random without a symmetrical pattern may be caused
by other factors, such as insect attacks and/or diseases.
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Key to the identification of nutrient deficiency symptoms in eucalypts (adapted from Silveira
et al. 2001). The original online version can be viewed (in Portuguese) with photographic
illustrations at: http://www.rragroflorestal.com.br/content.asp?L=1&S=8
1. Symptoms originate, or are more severe, on older foliage
a. Chlorosis (yellowing)
i. General leaf area - light green to yellow, yellow or red spots followed by
uniform reddening of leaf in more advanced stages
N
ii. Leaf edges - chlorotic bands, followed by reddening and necrosis along leaf
margins and leaf tips
K
iii. Between veins - yellow patches varying in size and shape between green
areas along midrib and lateral veins, becoming necrotic blotches in
advanced stages
Mg
b. Blue-green
i. General leaf area – purple areas along the length of the leaf with scattered
necrotic spots in later stages
P
2. Symptoms appear first on younger shoots and leaves
a. Chlorosis (yellowing) of young leaves
i. Between veins – interveinal areas pale green to yellow, leaving only large
and fine veins dark green
Fe
ii. Between veins – interveinal areas pale green/yellow with veins and adjacent
areas dark green
Mn
iii. General leaf area – uniform yellowing of entire leaf turning red in advanced
stages
S
b. Deformed new leaves
i. Without terminal bud and shoot mortality - short internodes with lanceolate,
narrow, and small leaves
Zn
ii. With terminal bud and shoot mortality – multiple lateral bud sprouts, forked
stems
1. Leaves without chlorosis (yellowing) – new leaves deformed,
shoots, branches bending down (drooping), lacking negative
geotropism
Cu
2. Leaves with chlorosis – leaves with intense leaf margin yellowing,
tip burn (necrosis) and protruding leaf veins, youngest leaves thick
and wrinkled; terminal shoot dieback or breakage and forking in
advanced stages
B
iii. Without terminal and lateral shoot mortality – leaves deformed, wrinkled,
curled under; terminal shoots sinuous, drooping
Ca
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Figure xx. Diagrammatic illustration of nutrient deficiency symptoms on E. globulus and E. grandis leaves by
location on the shoot for 11 essential macro- and micro-nutrients (copied from Dell et al. 2001). Note the wide
variation in leaf symptoms among these two Eucalyptus species.
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Survey and Diagnosis of Tree Health Problems
Early detection, accurate diagnosis, and appropriate management of plant health problems are key
elements in any successful crop-production business. Accurate diagnosis of a disorder is essential
before effective corrective actions can be taken. Similar symptoms may be caused by more than
one factor and thus a thorough investigation may be required to obtain a correct diagnosis of a
plant health disorder. Detection surveys are recommended for all stages of eucalyptus crop
production. Suggestions on how to conduct plant health surveys, how to diagnose the causes of
problems, and how to get help in identifying and managing insects, diseases and other potential
damaging agents in eucalyptus culture in the southeastern U. S. are provided in the following
sections.

Survey, Monitoring, Detection, and Evaluation
The future impact of damaging agents in plantations established in the southeastern U. S. is
unknown and warrants special vigilance. Personnel involved in all stages of eucalyptus plantation
culture, including planning, developing eucalyptus planting stock, selecting planting sites,
establishing and maintaining plantations, and harvesting operations, have a role in promoting
healthy plantations and being on the “lookout” for tree health problems. Managers and field
personnel should conduct regular surveys of eucalyptus nurseries, progeny tests, and plantations to
detect signs and symptoms of insects, diseases, and other damaging agents at an early stage. The
sooner a problem is detected, the more likely it is that the cause will be determined and effective
corrective actions can be taken.
Survey inspections.
1. Nurseries may need at least weekly inspections during critical periods for sensitive cuttings
and seedlings.
2. Young plantations (years 1-3) will need more frequent observation than older stands. Three
inspections per growing season (late spring, mid-summer, and end of the growing season)
should be sufficient.
3. Frequency and timing of surveys targeting a particular insect or disease should coincide
with the most obvious signs or symptoms. A winter and/or early spring survey would be
needed for assessment of freeze damage.
4. Surveys should consist of a “walk through” inspection of trees in at least several planting
blocks of each species and/or variety at a given site location.
5. A systematic/stratified arrangement of searches should be planned to include edges,
interior, and changes in topography or soil type.
Monitoring involves the repeated collection and analysis of site-specific data to evaluate progress
toward management objectives (Dewey and Anderson 2004), such as monitoring nutrient levels in
foliage described in the “Sampling for monitoring nutritional status” section below.
Evaluation.
1. When a health problem is detected, a more thorough, targeted survey may be needed to
determine the extent of the damage and the cause.
2. Diagnosis of plant health problems can range from simple, where the cause is obvious in
the field, to very difficult where the causal agent is not evident, no longer present, or
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involves a complex of factors, which requires further investigation and consultation with
experts.
3. If damage is severe and extensive, an inventory type survey tailored to the specific causal
agent and type of damage may be needed to support management decisions.
4. An assessment of damage can be conducted even without knowing the cause, but
identification of the cause(s) of a problem is needed to determine what management action
is appropriate.

Diagnosis of Plant Health Problems
Tree health problem diagnosis begins with identifying the cultivar you are working with and
knowing what is normal for that species. Eucalypt species have large differences in form, habit,
and reproductive and foliage characteristics. Foliage shape, color, surface waxes, and growth
form may change dramatically between seedling, juvenile, and adult stages. Most eucalyptus
species have unusual organs called lignotubers, which develop as swellings in the axils of the
cotyledons and sometimes the first few seedling leaves and includes a mass of vegetative buds that
are important for survival under adverse conditions (Potts and Pederick 2000). It is particularly
important with eucalypt species to be familiar with the normal leaf forms, colors, special
structures, and growth habits to be able to recognize when health problems develop. Regular
inspections of plantations will facilitate distinguishing between what is normal and what is a
developing health issue.
Some causal agent(s) of plant damage/mortality may be easily identified at first observation of a
problem in the field, but often diagnosis requires further investigation. By the time a problem is
detected, the cause is often gone or obscured. Natural processes, such as decay, may mask the
original signs or symptoms. Many fungi are secondary pathogens that flourish after a primary
pathogen or another detrimental condition has weakened the plants. An expert may need to be
brought in to help investigate, diagnose, and evaluate the problem. However, several steps can be
taken first that might eliminate the need for an onsite consultation. Correct diagnosis often can be
obtained by conducting a detailed investigation in the field, filling out a plant diagnostic data
form, sending appropriate samples to a specialist, followed by further processing and analysis in
the laboratory. High resolution digital photographs have added a valuable tool for “distance
diagnosis.” Suggestions on how to diagnose tree health problems are included in the following
sections.

Preparation, equipment and supplies
1.

Office work prior to conducting a field visit.
a. Prepare and make copies of location and plantation maps.
b. Make copies of establishment and management records for the areas affected.
c. Review weather records for the affected area - consider drought, high or low
temperatures, or storms as possible factors contributing to damage.
i. The Weather Underground website has a convenient historical weather feature
with graphic and tabular daily records for applicable weather stations - .
http://www.wunderground.com
ii. Check the locations of the nearest weather stations on the WonderMap® http://www.wunderground.com/wundermap/
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iii. Investigate other sources of weather data at websites listed in “Additional
Resources.”
Equipment and supplies.
a. Permanent markers, pencils, field data sheet, and clipboard – to label sample bags
and record observations.
b. Sharp knife, hatchet, and saw – to cut branches, stems and roots for further close up
examination; a chainsaw may be needed for larger trees.
c. Magnifying lens – a 10X magnifying lens is helpful in locating potential insects and
pathogen fruiting bodies.
d. Shovel and pick -- to carefully dig up and examine roots.
e. Caliper, ruler, increment borer, clinometer -- to measure tree diameter, growth rings,
and height, and sizes of insects or diseased plant materials.
f. Compass – to orient the cardinal directions to any symptoms on trees such as lesions
or discolored cambium.
g. Plastic bags – to collect healthy and damaged/diseased plant material for submission
to a plant diagnostic laboratory.
h. Leak-proof vials with alcohol – to collect and transport insect specimens.
i. Soil probe – to check soil characteristics and collect soil samples, if needed.
j. Soil sample bags – to ship samples to soil analysis laboratory.
k. GPS unit – to record coordinates of the damage and map the extent of damage.
l. Digital camera with macro capabilities and a minimum of 5 mpxl resolution (with
fresh battery and memory card).
m. Check the weather forecast. The NOAA Weather Service forecast is one of the
most useful for planning outdoor activities - http://www.noaa.gov/. Type in the
nearest city and state, or zip code; view the forecast; scroll to the bottom of the page
for Additional Forecasts and Information. The Hourly Weather Graph is
particularly useful.

Fieldwork – How to review the site and examine the plants for clues
Investigating causes of tree damage and mortality requires systematic investigation at the field
site.
1. First, look for a pattern of damage or mortality across the site; look for damage or similar
symptoms on other plants in the area.
a. Rows of healthy plants followed by rows of dead plants could indicate poor planting,
planting stock that was damaged in storage or handling, or herbicide damage.
b. Damage/mortality found in low areas could indicate freeze damage in a frost pocket,
excess soil moisture, or pathogens associated with high moisture.
c. Damage/mortality on ridge tops could indicate low soil fertility or drought
conditions.
d. Damage/mortality associated with edges could indicate wind/storm damage, invasion
of pests from adjacent crops, or chemical drift.
e. Damage/mortality restricted to certain planting blocks (species/clones) may indicate
genetic differences in host susceptibility to specific damage agents.
f. Widespread mortality could be the result of a uniform, severe environmental
condition, such as freeze damage, or fire.
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g. Damage/mortality in clusters or defined areas could indicate site-associated problems
such as excessively wet or dry soil, nutritional disorders, insect infestation or
pathogen infection.
2. After visually reviewing and acquiring a “sense” of the pattern of mortality, begin a more
detailed examination of the health problem.
a. Visually examine leaves, twigs, bark, and roots of live, dying, and dead trees for
evidence of insects, pathogens, or tissue damage.
b. Examine leaf and shoot color, size, and shape for evidence of plant response to
diseased or damaged plant tissue.
c. Inspect shoots, leaves, and twigs of other plants in the area – herbicide damage may
be suspected if other plants in the area show similar symptoms.
d. Examine growth rates on increment cores – gradual decline might indicate nutrient
deficiencies, competition for resources, soil structure problems, or root disease;
sudden decrease or cessation of growth might indicate heavy defoliation, weather
damage, chemical damage, or other catastrophic event.
e. Cut into dieback tissue and cankers to determine distribution and extent of internal
damage; look for insect galleries; locate the interface between live and dead tissues,
which is a good area from which to take a sample for isolation of pathogens.
f. Carefully dig up roots to inspect large, small, and fine roots. Look for evidence of
wounds, insect galleries, fungal mycelia, and discolored or rotted roots.
3. Compare site characteristics, silviculture treatments, and other conditions associated with
healthy and damaged trees.

Diagnostic Questionnaire (Data Form)
Diagnosis of plant health problems often requires a thorough inspection and notation of the signs
and symptoms, progression, distribution, and extent of the damage, condition of the host, stand
management history, and description of the damage and pest (if present). A sample data sheet
designed to guide and document the evaluation and diagnosis of plant health problems is included
in Appendix A. By filling out a form such as this, the observer must look carefully at all aspects
of the site, host, and damaging agent(s), which will assist in obtaining a correct diagnosis. Similar
questionnaires are provided by most diagnostic labs and are often required to be filled out as
completely as possible when submitting plant samples, insects, and/or digital photos.

Where to find help and send samples
Eucalyptus experts. Typically, one might contact specialists with the USDA Forest Service, state
forestry agencies, universities, or the Cooperative Extension Service for assistance with tree health
problems. However, due to limited problems in the past, there are relatively few forest health
experts available that specialize in eucalyptus health problems in the U. S. Names and contact
information for a few scientists with considerable eucalyptus experience in the U. S., Brazil, and
South Africa are listed by specialty in the “Additional Resources” section at the end of this Guide.
Links to web sites for the USDA Forest Service, Forest Health Protection, Southern Research
Station, and southern state forestry agencies and personnel are also listed in the “Additional
Resources” section.
Submitting samples for identification/diagnosis. Cooperative Extension Service and land-grant
universities in each state have long provided assistance at the local level with identification and
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management of plant health problems. Diagnostic services are provided by designated land-grant
university labs in each state. Organization and procedures for plant, disease, and insect
identifications vary considerably among states. Fees are generally charged for identification and
diagnostic services and some states require that samples be submitted through a local Cooperative
Extension Service office.
The National Plant Diagnosis Network (NPDN) established in 2002 to enhance agricultural
security provides a nationwide network of public agricultural institutions to quickly detect,
identify, and report pests and pathogens in agricultural and natural ecosystems in the U.S. The
NPDN website (http://www.npdn.org/) links to a consortium of plant diagnostic laboratories
across the U.S. Additionally, each of five regions has its own regional website that may contain
regionally-specific information.
The Southern Plant Disease Network (SPDN) web site- (http://www.sepdn.org/) provides contact
information and links for each of the state diagnostic labs in the region. To help limit the spread
of pathogens and pests across state lines, submit samples only to a lab in the state in which the
sample is collected. Information for each of the 12 southeastern states can be accessed by clicking
on the state name in the bottom-center of the SPDN home page.
Links to individual states also can be found by clicking on the SPDN “Member Finder” and then
the “Diagnostic Labs and State Representatives” buttons on the left side of the page
(http://www.sepdn.org/diagnostic-labs). This latter path reveals a link for submitting insect
samples (http://www.sepdn.org/entomology_lab). The diagnostic clinics in some states process
plant, disease, and insect specimens, but others have separate labs for insect identification. The
“Submit a Sample” button for each state is an important portal to information on the available
services, procedures, forms, addresses, and fees associated with that lab.
Prior notification that samples are being shipped is suggested to assure that they will be received
and processed in a timely fashion. If you have questions about collecting, packaging, or shipping
samples, the lab where samples are going to be sent should be contacted to obtain guidance for
addressing your specific problem. Personnel and procedures change over time and the information
on web sites may be out of date. This is another good reason to contact the lab prior to collecting
and sending insect and disease samples for identification/diagnosis.

Collecting, handling, and shipping samples for laboratory diagnosis
As mentioned above, each diagnostic lab will have specific guidelines and forms to fill out for
submitting samples, which should be used to get the best service. Some general guidelines follow.
1. Prior notification that samples are being shipped is recommended to assure that they are
being sent to the proper expert/clinic and will be received and processed in a timely
fashion.
2. Fresh material is highly desirable.
3. When a disease is suspected, collect samples from plants showing different stages of the
problem. Old, dead plants alone are likely to be useless for diagnosis.
4. Samples of branches, roots, or stems should include sections that have both dead and
apparently healthy tissue. The advancing margin of diseased tissue frequently contains the
living pathogen.
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5. Branch and stem samples should be sufficiently long that the damage is fully evident.
6. Leaf material should be layered between dry pieces of paper towel (never add water), in a
plastic bag, to preserve the leaf integrity and to absorb any water that may accumulate.
7. Keep roots and soil intact and isolated from the rest of the plant by placing the root ball in
a plastic sack wrapped tightly around the main stem.
8. Never mix several host samples in a single bag; avoid loose soil.
9. Keep samples cool (in ice chests or refrigerator until delivery to the carrier) – samples kept
inside vehicles parked in the hot sun, even for a short time in the summer, can heat up
enough to kill fungal pathogens and prevent their isolation.
10. Send samples as soon after collection as possible. Fresh samples should be shipped using
next day delivery services or hand carried. Do not ship on Friday since the samples could
sit in transit on Saturday and Sunday; avoid holiday periods.
11. Place samples in sturdy containers that will prevent damage during shipping.
12. Insects should be in containers or jars with tissue loosely packed above and below the
specimens and placed in crushproof boxes or mailing tubes to protect them during
shipment.
13. Small or soft bodied specimens should be preserved in alcohol in leak-proof containers and
sent in mailing tubes.
14. All samples should be accompanied by a completed information sheet.
15. Photographic prints of damage (protected in sealed plastic bags) can be sent with plant
material, or digital images can be sent separately via email along with a corresponding
sample information sheet.

Guidelines for taking digital images
The combination of digital cameras capable of capturing high-quality images of insects, signs of
pathogens, and plant damage, the use of electronic photo editing, and the internet to instantly
convey images to an expert provide valuable new tools for rapid diagnosis of plant health
problems. Digital images have been used with considerable success for identifying insects and
plant specimens; but diagnosis of disease, nutrition, and management problems has proven to be
more difficult and usually requires sending in biological samples of diseased plants for laboratory
analysis (Halsey 2006). Ultimately, the probability of obtaining a correct diagnosis depends
greatly on the quality of the images and documentation sent to the expert. Thus, numerous
suggestions and procedures adapted from Cook (2005), Halsey (2006), and Hensley and Hale
(2010) on how to compose, edit, and send digital images are presented in the following checklist.
1. Camera
a. Charge camera battery and a spare before a shoot.
b. Be sure there is space on the memory card and bring an extra card.
c. Consider the type of shoot and review camera settings in advance.
d. Use optical zoom, not digital zoom, when you have a choice.
e. Use high resolution, and resize later.
f. Select a camera with macro capabilities for close-up shots that will be in focus.
2. Subject and composition
a. Identify and isolate examples of pest, disorder, and problem.
i. Obtain a good overall picture of the problem, such as a photo of the affected
portion of the field, showing the extent and patterns of damage.
ii. Medium range shots should focus on the entire plant.
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iii. Carefully dig up damaged plants, shake off soil and photograph roots.
iv. Take representative photos of single plants, leaves, the entire insect,
diseased plant tissue, or fungal organism.
v. It may be necessary to use a magnifying glass, stereo dissecting scope or
compound microscope to capture close-up images to identify many insects,
plant diseases and/or weeds (or camera with macro capabilities).
b. Compose the pictures to minimize cropping and digital enlargement.
c. Include a ruler or common object for size comparison in the photograph. Use a
NPDN ruler or other scale/color reference.
d. Take photos from various angles; take lots of images and select later.
e. Include close-ups of unique morphological features
f. Consider a macro lens, macro rings, focusing through a magnifying glass, or take
the subject back to the office and use a dissecting microscope.
Background
a. Keep it simple; include enough background to document context.
b. Avoid clutter, provide contrast, move the sample to an area with a solid
background.
c. Use a drape or a solid, neutral, soft-textured background. Neutral, matte or nonreflective gray is a good choice for macro images.
d. Experiment with dark backgrounds for light subjects, and light backgrounds for
darker specimens. Different colors of poster board work well.
e. Avoid white and reflective surfaces that create glare.
f. Glare-free glass works well for most subjects.
Lighting
a. You want lots of light – with control over the intensity, quality and source of light.
b. Check lighting; avoid glare, shadowing, reflection, and halation.
c. Adjust light angles to eliminate shadows.
d. Images that are too dark create silhouettes and mask details.
e. Excessive light creates glare and washes out details.
f. Natural outdoor light often works best, but avoid direct sunlight.
g. Shoot photos in mid-morning or mid-afternoon to reduce overexposure or shadows.
h. Use diffuse, reflected, or bounced light.
i. Indoors, use as much natural daylight as possible. Mimic natural light by using a
mix of incandescent and fluorescent light, and filling in with a flash.
Focus
a. Sharp focus is essential. You cannot re-focus during post-processing.
b. Auto focus usually works best, but manual focus may be better for close-ups,
especially with the camera mounted on a microscope.
c. Better focus may be attained through the viewfinder, than by using the LCD screen.
d. If your subject is “off-center,” aim at the subject, press and hold the shutter release
half way to allow the focus to stabilize, and then move the camera to compose the
picture and press the release the rest of the way to capture the image.
e. Always review photos to be sure they are in focus before submitting.
Image Size
a. 640x 480 is best for a computer or web image.
b. 1600x1200 is best for printed image or publication.
Close-up
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a. Use macro mode for close-up photography: Macro mode allows the lens to be
brought closer to the subject.
b. The camera and subject must be especially still to avoid blurred images in close-up
photography; consider using a tripod, shooting with no wind, or taking the subject
indoors.
c. If possible, use a tripod to reduce camera shake and blurred images.
8. Use magnification
a. Chance of a successful diagnosis is greater if fungal organisms, mites and other
very small specimens are photographed with magnification.
b. When using the camera on a microscope, additional lighting may be necessary. Set
aperture selection to manual.
9. Disease diagnosis
a. Show a progression of symptoms (range) on the plant.
b. Take close-ups, macros and dissecting microscope images of symptoms.
c. Compound microscope images are needed for fungal structures.
10. Insect identification
a. Include head capsule and side view with prolegs of caterpillars; mouthparts,
mandibles or proboscis.
b. Include images of the host where you find the pest.
c. Take close-ups: top, bottom and side of insect
d. Photograph different life stages, if available: eggs, larvae, adults, pupae, nymphs;
damage or injury on plants, and signs such as webbing, exit holes, galleries, frass.
11. Post-process the image
a. Archive originals and then edit copies to enhance, resize, compress and save
images in JPEG format with different file names.
b. Select images that effectively portray the host/plant situation.
c. Adjust color, brightness and composition by post-processing using photo
enhancement software.
d. Crop, resize, and compress selected images before sending electronically. Resizing
allows for much quicker transmission, especially if you are attaching the image to
an e-mail message.
e. Back up all electronic files in case of computer, software, or operator mal-function.
12. Document, attach, send
a. Locate and appropriate lab and/or expert for the subject.
b. Contact the recipient prior to sending images.
c. Make sure your photos are useful before sending them for diagnosis or ID. Don’t
waste your time, or the time and resources of your diagnostic labs with poor, outof-focus pictures.
d. Select and send about five images that best depict the problem.
e. Always submit images in JPEG format.
f. Fill out diagnostic forms, attach prints of selected images, and sent to the clinic or
lab. For faster, convenient service, draft an explanatory e-mail, attach the
diagnostic form and electronic images, and send to the diagnostician.
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Chemical analysis of nutrient concentrations in plant tissues
Chemical analysis of foliage samples may be needed to provide a more definitive determination of
nutritional status of eucalyptus trees. The two main reasons for sampling are: 1) monitoring to
assess plantation management, and 2) diagnosing nutrient disorders; sampling procedures vary
accordingly. Following recommended procedures for collecting, handling, and submitting
samples is essential; otherwise analytical data may be worthless. Because of seasonal- and leaf
age-related fluctuations in nutrient concentrations, standardized methods for foliage sampling are
required. The concentrations of nutrients in the youngest fully-expanded leaves are often used for
monitoring plantation status and diagnosing nutrient deficiencies.
Standard sampling procedures are likely to be recommended by local experts or cooperatives, such
as the Forest Productivity Cooperative. These procedures should be followed as closely as
possible, especially if these experts are going to help interpret the results. Also, specific
procedures for submitting plant tissue required by each analytical lab should be carefully reviewed
and followed (i.e. A&L Labs Sampling Guide:
http://www.allabs.com/publications/plantissue_handbook.htm).

Figure XX. Most commonly, micronutrient deficiencies are
expressed in pockets within a plantation. Here, B-deficient,
prostrate E. globulus trees occur adjacent to trees with good
form. Yunnan Province, R.R. China (Photo and caption copied
from Dell et al. 2001).
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Sampling foliage for diagnosis of nutrient disorders (adapted from Dell et al. (2001))
A good strategy for diagnosing nutrient disorders is to collect samples from symptomatic and
healthy trees (Fig. XX) to compare the analytical data, looking for important differences.
1. Look for patterns of healthy and affected trees in the plantation and sample from each
group. Inspect carefully to rule out other causes, such as insect or disease damage (Refer
to “Survey and Diagnosis” section below for further details).
2. Where a range of symptoms occurs, separate trees into groups by type or severity of
symptoms and collect samples from each group separately.
3. Choose sample trees at random among healthy trees and each symptom category.
4. Consider sampling the following leaf positions: 1) shoot apex including stem and
undeveloped leaves, 2) youngest fully developed leaves, and 3) mature leaves up to 6
months of age. Avoid taking heavily disease- or insect-damaged leaves as samples.
5. Place samples in labeled paper bags; the label should include sample date, plantation
location, compartment, planting stock identification, symptom category, and sample
number.
6. Record appropriate sample and site information (the “Plant Health Data Sheet” in
Appendix A can be used as a guide).
7. Consider the possible need for sampling during more than one season of the year.
8. Compare analytical results among sample categories and against accepted standards.
Sampling to monitor nutritional status.
Samples should be collected in a systematic and repeatable way to assess plantation management.
1. Establish permanent sampling plots of 25-50 trees in compartments which are
representative of the plantation, and can be resampled in future monitoring samples.
2. Consider taking separate samples from different cultivars and/or soil types.
3. Select the appropriate sampling season, during a period of stability that best reflects the
nutrient status of the trees (i.e., at the end of a vigorous growth period (late summer-fall).
4. Sample 5-10 trees at random within a sample plot.
5. Take samples from the upper third of the crown
6. Select two actively growing branches and remove two of the youngest fully-expanded
leaves, avoiding leaves heavily damaged by insects or disease.
7. Combine leaves from the 5-10 trees into one sample.
8. Place leaves in clean, labeled paper bags.
Handling leaf samples.
1. Consult the analytical laboratory where samples are to be sent in advance; follow
suggested guidelines for handling fresh leaf samples.
2. All samples should be placed in paper bags labeled with the appropriate information.
3. Avoid contaminating samples with soil, envelope or tape adhesive, hand cream, sunscreen, perspiration, insect repellent, cigarettes, metal jewelry, containers, or ladders, etc.
4. Disposable latex gloves can be used; keep in mind that they too can transfer contaminants.
5. Do not collect leaves covered with dust; do not wash leaves.
6. Avoid subjecting leaves to high temperatures. Ice chests can be used in hot weather. Do
not put leaf samples in plastic bags.
7. Dry samples in a ventilated oven at 65-70 ºC to a constant weight (usually several days).
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8. Submit samples to the laboratory of choice for analysis.

Eucalyptus Insect and Disease Management Strategies
This section provides an overview of the concepts and general procedures that can be used for
effectively managing insect pests and diseases in eucalyptus plantations. If known, more specific
management alternatives are listed in the individual insects and diseases summaries. Tree health
problems are rarely a result of just one factor or causal agent acting alone. Most tree health
problems are a result of complex interactions between the host, environment, the insect or
pathogen and their natural control agents. Preventive measures including avoidance, resistance,
stress reduction, and maintaining healthy trees are key elements in effective pest management
programs. Once pest outbreaks are in progress, they are difficult or impossible to control. Brief
descriptions of potential components of an integrated eucalyptus insect and disease management
program follow below.

Avoidance of New Pest Introductions
Within their native ranges in Australia, eucalyptus trees have an abundance of insect and disease
associates, which evolved together with their hosts and natural enemies and generally do not reach
long-term epidemic levels or cause severe damage. As pointed out in the Preface, eucalypts
introduced in various parts of the world outside of Australia have enjoyed a nearly pest-free
existence for over100 years. These plantings were initially started from seed, and as a result, few
pests found their way to these new regions. But within the past few decades, a dramatic increase
in the numbers of insect pests has been observed on eucalypts in many parts of the world. The
reason for this upsurge most certainly is associated with the massive movement of goods,
including eucalyptus plant material and wood products, through international commerce and travel
around the world.
The pathway for the recent introductions of many psyllids, gall wasps, and leaf beetles into
California could logically be attributed to the movement of live or recently-cut host material,
which suggests that there is a need to close this pathway to prevent further introductions. Certain
insects, leaf diseases, and rust fungi can easily be moved to new locations on live and recently-cut
eucalyptus plant material. Currently, only one psyllid and one gall wasp are known to be present
on eucalypts in Florida and these are not among the many species present in California.
Conversely, few of the fungal diseases already reported on eucalypts in Florida have been reported
in California. Thus, extreme caution is advised in the movement of live eucalyptus nursery stock,
seedlings, and cuttings, not only from other parts of the world into the U.S., but also from one
region to another within this country. There is an urgent need to consider and implement best
practices to prevent the introduction and spread of new eucalyptus insect pests and diseases into
the southeastern U.S.
Recommendation: Avoid the movement of infested/infected host material into new regions.

Risk Management
As discussed in the “Introduction,” one of the widely-recognized risk factors associated with any
new crop expansion program, especially when limited genetic material is available for planting, is
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the possibility of experiencing heavy losses caused by disease, insect pests, or environmental
hazards.
A few strategies for reducing genetic vulnerability through selection and deployment of planting
stock include:
1. Maintain genetic diversity while selecting for good growth and form.
2. Deploy multiple species, provenances, and/or varieties (clones).
3. Diversify plantings in space; limit contiguous areas planted to the same varieties.
4. The following quote addresses the question of how to manage risk in clonal forestry
operations. “How to deploy a portfolio of clones is debatable, with options ranging
from intimate mixture to monoclonal mosaics. Theoretically, as the effective number of
unrelated clones exceeds about 20, the additional protection conferred by risk spread
becomes marginal, and genetic gain can become significantly eroded. The appropriate
choice can depend on various factors, including the nature of likely damage, the
epidemiology of the pathogen or insect pest, the silvicultural regime, and the logistics
of possible salvage harvesting” (Burdon and Aimers-Halliday 2006).
5. Research on the question of how many clones are needed in reforestation indicates that
the answer is complex and highly variable depending on the assumptions. However,
the required number of clones rarely exceeds 40 in model predictions under a variety of
situations (Bishir and Roberds 1999).

Insect- and Disease-Resistant Planting Stock
The possibility of incurring heavy losses caused by disease, insect pests, or environmental hazard
is a the widely-recognized risk factor associated with any new crop-expansion program, especially
when limited genetic material is available for planting. Genetic vulnerability is the condition of
being broadly susceptible to attack by one of these agents. The greater the uniformity for a
susceptible trait and the more extensive the area of cultivation, the greater is the risk of crop
failure (Committee on Managing Global Genetic Resources: Agricultural Imperatives, National
Research Council 1993).
In the case of insect pests and pathogens, two additional factors may increase risk: (1) high
dispersal ability and (2) environmental conditions favorable for the multiplication of the agent.
Crops can be vulnerable even when they are genetically quite dissimilar if they have in common a
trait that renders them susceptible to a pathogen, pest, or environmental stress. The chestnut blight
(Cryphonectria parasitica) epidemic is a classic case in which genetically-heterogeneous species
(American chestnut and several other species of chestnut trees) were virtually eliminated by a
highly-damaging fungal pathogen. However, such cases are unusual (Anagnostakis 1982 cited in
Committee on Managing Global Genetic Resources: Agricultural Imperatives, National Research
Council 1993).
“Some eucalypt species are more resistant to insect pests than others. Insect [and disease]
resistance should be considered during species selection of eucalypts and is as important as growth
rate, tree form and wood properties” (Berndt et al. 2008). “There is clear evidence of genetic
variation in resistance within eucalypt species with which to combat disease” (Potts and Pederick
2000). “In a number of countries, there is low genetic diversity in eucalypt plantations and
breeding programs are yet to embrace screening for disease resistance” (Dell et al. 2008).
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The points above are important to consider, but knowledge of which insects and diseases might
become important in southeastern U.S. is unknown and developing resistant planting stock
currently may be beyond the reach of most incipient plantation projects. Nonetheless, the
following steps should be incorporated into planting stock development programs:
1. When known in advance and available, use insect- and disease-resistant planting stock.
2. Select well-adapted, resistant provenances of a particular Eucalyptus species from local
trials, followed by collection of seeds from the best and healthiest trees in each generation
(Potts and Pederick 2000).
3. Implement survey and monitoring programs to identify damaging agents and quantify
losses starting at the propagation stage and continuing through harvest. Use this
information for making future selections.
4. Initiate resistance screening programs for insects and diseases that are widespread and
threaten the success of the program.
5. If justified (i.e., critically-important damage agents) and technology is available, potential
planting stock could be subjected to a standardized resistance screening process such as
that offered by the USDA Forest Service at the Resistance Screening Center for fusiform
rust, pitch canker disease, pitch canker seed fungi, chestnut blight, dogwood anthracnose,
butternut canker decline, brown spot needle blight, white pine blister rust, and specific
gravity (http://www.fs.fed.us/r8/foresthealth/programs/rsc/rsc.shtml). Eucalyptus rust
might be a good candidate for this type of screening.

Managing Tree Health and Avoiding Stress
Healthy, vigorously growing trees often fend off disease and insect attack, and if damage occurs,
they are likely to sustain less significant impacts and recover more quickly than trees under stress.
Healthy, productive plantations generally result from a combination of high-quality planting stock,
good growing conditions, the proper matching of species/variety to site, and sound silvicultural
practices. Trees under stress from drought or nutrient deficiencies often have significantly greater
damage from insects and disease (Silveira and Higashi; 2003Dell et al. 2008; Paine et al. 2009).
Suggestions on how to maintain healthy eucalyptus plantations are presented below.

Matching species, provenance, and variety to the planting site
Eucalypts have adapted to a wide range of landscapes, soils, and climatic conditions in their native
range, which has provided a broad genetic base for selection of species and provenances capable
of growing well over a wide range of sites and conditions around the world. However,
deployment of planting stock that is not suitable for a particular site can lead to poor survival, low
productivity, stress, and increased incidence and severity of insect and disease outbreaks.
Important steps include:
1. Select sites that are appropriate for eucalyptus plantation culture based on knowledge of
eucalyptus silvics.
2. Match planting stock type to the available sites. To the extent known, plant only material
that is adapted to the local climatic and soil conditions.
3. Establish progeny (species/provenance/varieties) tests encompassing the range of sites
and climatic conditions being considered for the plantation expansion project.
4. For all planting trials and initial block plantings, maintain detailed records on planting
stock genetics, site characteristics, survival, mortality causes, growth rates, form, and
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incidence and severity of insect, disease, and other damaging agents. These data can then
be used for future selection of planting stock and sites.

Silvicultural treatments
Silviculture is the practice of controlling the establishment, growth, composition, health, and
quality of forests to meet diverse needs and values. This is where the field manager has the
greatest input and influence over the success or failure of the eucalyptus plantation program. The
appropriate combination of the following procedures will provide the best survival, growth, and
form, but deficiencies in any one of these areas can result in plantation failure.
1. Site preparation - Carefully evaluate sites and correct poor soil moisture and soil structure
problems with site preparation procedures. Start with as uniform a site as possible with
minimal debris and low areas in planting rows.
2. Seedling quality - Use only healthy, pest-free planting stock.
3. Time of planting - Plant in the spring to avoid winter frosts and when adequate soil
moisture is present.
4. Planting quality - Pack soil around the seedlings to provide good soil to root contact,
avoid air pockets, and minimize distortion.
5. Stocking rate – Ideal stocking will depend on the anticipated final product, but should not
exceed the site resources for nutrients and moisture which would cause tree stress.
6. Correct nutrient deficiencies as determined by soil types, soil nutrient analysis, and/or
foliar nutrient status.
7. Control weeds especially during the first two years after establishment. Eucalyptus
seedlings are especially susceptible to herbicide damage. Special care must be exercised
when applying herbicides in young plantations.
8. Avoid cultural practices (soil and root damage, broken branches, debarking stems, and
misapplication of herbicides and fertilizers) which may predispose trees to insects and
diseases.
9. Harvesting practices: Manage harvesting operations to avoid damage to soils and reduce
debris for subsequent rotations.

Biological Control
Biological control is the use of living organisms (parasites, predators, pathogens, antagonists, or
competitors) to reduce the numbers and detrimental effects of a pest organism. Classical
biological control involves the use of an exotic biological control agent imported from its native
habitat into another area to control exotic pests that have flourished in the absence of their natural
enemies. This would be the case for the introduction of a natural enemy of a pest organism native
to Australia which has become established on eucalyptus in the U.S. Advantages of biological
control include: host specificity, generally free of side effects, safe to handle, self-perpetuating,
and cost effective over the long term. Some disadvantages include: slow to take effect, partially
effective, benefits not obvious, high initial cost, and can be complex and difficult to implement
(Kok and Kok 1999). Introduced biological control agents also may adversely affect native
organisms that are considered beneficial.
Steps involved in the introduction of an exotic biological control organism include collecting
specific natural enemies of the pest organism in its place of origin, testing for host specificity to
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assure it will not become a pest itself, obtaining permits for its release from government agencies,
rearing or culturing to augment its numbers, establishing it in the field, and evaluating whether or
not it builds in numbers and reduces the impact of the pest organism as intended. This process
requires considerable funding, research, and commitment from scientists and field personnel.
In California, a significant effort was mounted to introduce biological control agents for the
control of a number of new eucalyptus pests native to Australia that were introduced over the past
two decades. The research was funded by a wide range of sources, including the University of
California Statewide Integrated Pest Management Program. Effective biological control agents
have been established for the following eucalyptus pests in California: eucalyptus longhorned
borer, Phoracantha semipunctata, blue gum psyllid, Ctenarytaina eucalypti, the red gum lerp
psyllid, Glycaspsis brimblecombei, eucalyptus tortoise beetle, Trachymela sloanei, and the
eucalyptus snout beetle, Gonipterus scutellatus (Paine et al. 2000; Dahlsten et al. 2003; Paine and
Millar 2003).

Pesticide Use
Occasionally, direct control of damaging pest populations with pesticides is required. Insecticides
and fungicides are commonly used in nursery culture. Pesticides should only be used if economic
damage is anticipated and only after considering the efficacy, cost, and potential adverse effects of
treatments. Only those pesticide products approved by the EPA and State agencies for use on the
particular crop/site can be used legally. Applications must be made in accordance with label
directions, including application rates, methods, and safety procedures. Pesticide labels and
material safety data sheets can be obtained on line at the CDMS website
<http://www.cdms.net/LabelsMsds/LMDefault.aspx>. Some specific considerations for pesticide
use in eucalyptus plantations include:
1. Select sites for plantations, and especially nurseries, where pesticide application is not
seriously restricted (i.e., avoid water bodies, houses, and other public places). Consider
buffers that would be required if pesticide applications might be necessary.
2. Use the most environmentally-safe pesticide product appropriate for the situation.
3. Line up pesticide products and potential contractors before outbreaks occur.
4. Always read and follow all product-label directions. It is a violation of Federal law to use
a registered chemical in a manner inconsistent with its label.
5. A copy of the product label and MSDS should be on site during application.
6. Aerial pesticide spray operations should be given special precautionary attention to assure
that applications are made in a manner that will maximize on-target deposition and
efficacy, and minimize drift.
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Glossary of Terms
Forest health terms that are included in this guide or that might be useful for understanding plant
health problems are listed in the glossary of terms below. These definitions were derived as
indicated by number from the following three sources, unless otherwise indicated at the end of the
definition:
(1) http://www.forestry.ubc.ca/fetch21/FrstPestMgmtCh/FrstPestMgmtCh_p6.htm.
Retrieved May 25, 2011. A more complete glossary of terms is included in Doliner and
Borden (1984)
(2) Anonymous. 1989. Insects and Diseases of Trees in the South. USDA Forest Service.
Protrotection Report R8-PR16. 98 pp. From Bugwoodwiki, Retrieved May 25, 2011.
http://wiki.bugwood.org/Archive:South/Glossary last modified 7 September 2010 by Erin
Griffin.
(3) Hartman, J.R. (edited by G. Ruhl). 2009. Basic concepts in plant pathology.
<http://www.hort.purdue.edu/mg/pubs/basicconcepts.pdf > [Accessed June 1, 2011]
Abdomen: The third and rearmost region of the insect body (2).
Abiotic: Non-living (1).
Abscission: The separation of a leaf, flower, or fruit from a plant as a result of natural structural
and chemical changes. The abscission zone is a layer of weak, thin-walled cells that form
across the base of the plant part where the break eventually occurs.
<http://www.thefreedictionary.com/abscission>
Aeciospores: Spores produced in an aecium (2).
Aecium (pl. aecia): One of the reproductive structures in the life cycle of a rust fungus. Aecia
normally appear as blisters on the host plant (2).
Alternate host: Host in the life cycle of a rust fungus on which the pycnial and aecial stages are
formed (2).
Anamorph: an asexual reproductive stage (morph), often mold-like. When a single fungus
produces multiple morphologically distinct anamorphs, these are called synanamorphs.
<http://www.answers.com/topic/teleomorph-anamorph-and-holomorph> [accessed June 1,
2011].
Ascospores: Spores produced in a saclike structure (the ascus). This structure is typical of a large
group of fungi, the Ascomycetes (2).
Basal resinosis (Pitching): Large exudations of pitch at the base of the stem at or below the root
collar, often associated with Armillaria root disease or Warren's root collar weevil. See
also Resinosis (1).
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Basidiospore: A spore borne on the outside of the reproductive structure called a basidium. This
structure is typical of the group of fungi called the Basidiomycetes (2).
Blight: sudden conspicuous wilting and dying of affected parts, especially young, growing tissues.
<http://www.answers.com/topic/blight>.
Blotch: large and irregular-shaped spots or blots on leaves, shoots, and stems.
Broom/ Brooming: In woody plants, an abnormal shortening of internodes (the region of stem
between any two nodes, places where leaves attach) and proliferation of weak shoots,
forming a dense brush-like mass (also called a witches' broom). Commonly induced by
dwarf mistletoes, rust fungi, or other organisms, but sometimes a response to abiotic
stresses. Mistletoe brooms are evergreen, while needles of brooms induced by rusts
generally last only one year (1).
Cambium: A layer, one- or two-celled thick, between the xylem and phloem in higher plants. The
cambium produces both of these tissues, resulting in diameter growth (2).
Canker: A localized, well-delineated area of diseased tissue in bark and cambium of main root,
stem, or branch, often with an overgrowth of surrounding tissues as a result of reaction of
the host plant to infection (1).
Chlorosis (adj. chlorotic): Yellowing of normally green tissue, due to destruction or reduced
production of chlorophyll, often a symptom of some metabolic deficiency, disease, feeding
by sucking insects, root or stem girdling, or extremely reduced light. A distinction is
sometimes drawn between lack of color due to growth under insufficient light (etiolation)
and that due to some other cause (chlorosis) (1).
Classical biological control. The use of exotic biological control agents imported from its native
home into the target area against exotic pests that have arrived without their natural
enemies (Kok and Kok 1999)
Conk: The shelf-like or flat spore-producing structure of some wood decay fungi, particularly
heart rot fungi; forms on the external surface of its host; seen on tree trunks, branches or
stumps (1).
Crook: A defect in trees or logs, consisting of an abrupt bend, which can result from insectinduced top kill and recovery by a lateral branch. A minor crook is called a Crease. See
also Fork, Shepherd's crook, and Staghead (1).
Damage: The physical and ecological effects of a forest health factor on tree- or forest growth,
structure, productivity, and/or use (1).
Damping-off: Destruction of seeds in the soil, or seedlings near the soil line, resulting in reduced
stand, or the seedling falling over on the ground (3).
Decline: Progressive, gradual weakening and death of a plant or population of plants (3).
"Decline" is a general term describing the gradual reduction of growth and vigor in a plant.
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"Dieback" refers to the progressive death of twigs and branches which generally starts at
the tips. Trees and shrubs affected by the decline and dieback syndrome may die within a
year or two after symptoms first appear or in some cases survive indefinitely.
<http://ipm.illinois.edu/diseases/series600/rpd641/>
Decay: The decomposition of wood caused by fungi, resulting in softening, progressive loss of
strength and weight, and often changes in texture and color. See also Laminar decay and
Rot (1).
Defoliate (defoliation): To remove leaves or cause leaves to fall, especially prematurely.
<http://encyclopedia2.thefreedictionary.com/defoliated>
Disease: An impairment of the normal state of a plant that interrupts or modifies its vital
functions. <http://www.britannica.com/EBchecked/topic/463327/plant-disease>
Dieback: The gradual and progressive dying, starting at the tips, of shoots, twigs, tops, branches
or roots (1).
Distortion: Malformed plant tissues (3).
Dormant: Having growth, development, or other biological activity suspended; resting, inactive
(2).
Dorsal: Of or relating to the back; belonging to or situated on or near the upper surface (2).
Duff: The organic litter layer of the forest floor comprised of organic debris such as leaf litter,
bark fragments, twigs, etc. in varying states of decomposition (1).
Ectotrophic mycelium: A mass of white or gray mycelium found on the outside surface of roots;
the mycelium may be covered by a dark brown crust if it has been exposed to the air.
Ectotrophic mycelium facilitates the initial spread of Phellinus weirii from root to root. See
also Mycelium (1).
Epicormic: Growing from a dormant bud that has been exposed to light and air (2).
Exuvia: The cast-off skins or coverings of various organisms, such as the shells of crabs or the
external coverings of the larvae and nymphs of insects.
<http://www.answers.com/topic/exuviae>
Flagging: Conspicuous, red or chlorotic branch in a green crown (1).
Fork: A major defect resulting when two laterals assume dominance, possibly caused by loss of a
leader or apical shoot due to terminal weevils. See also Crook, Shepherd's crook, and
Staghead (1).
Frass: Solid excrement of insects, particularly larvae; that of wood- and bark-boring insects such
as bark beetles can be called boring dust (1).
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Frequency: the number of repetitions of a periodic process (e.g., defoliator outbreak) in a period
of time (e.g., in a 25-year period). A relatively high frequency would be an outbreak every
decade (1).
Fruiting body: Fungal structures that contain or bear spores, such as mushrooms and Conks (1).
Fungus (pl. fungi): A non-green plant with a vegetative body formed of tubular filamentous cells
(hyphae). Fungi reproduce by spores (2).
Gallery: A passage, burrow, tunnel or mine excavated by an insect (especially by bark beetles) in
plant tissues for feeding, oviposition, or shelter. Bark beetle galleries are constructed in the
inner bark and often may etch the surface of the wood. Their general pattern is
characteristic for particular genera and even for certain species (1).
Galls/ Galling: A localized proliferation of greatly modified plant tissue, induced by another
organism such as an insect or fungus, that results in a pronounced permanent swelling,
lump, or abnormal outgrowth of malformed bark or woody material. Commonly has a
characteristic shape, often spherical, unlike any organ of the normal plant (1).
Generation: Period of time required to complete the life cycle of an insect (2).
Girdling: The destruction of the conducting bark tissues (phloem) completely around a trunk,
stem, branch or root, preventing the movement of photosynthetic products and causing the
affected plant part to die. When the trunk is girdled, nutrient depletion may cause the roots
to die, cutting off the water supply to the crown, thus killing the top as well. Many
deciduous trees once girdled can repair the damage and survive. Girdling may be caused
by bark beetles, weevils, rodent gnawing, or fungal infections (1).
Gouting: Tumor-like swellings on boles, branches, or twigs, caused by feeding of sucking insects
(2).
Gum: Complex of sugary substances formed by cells in reaction to wounding or infection (3)
Gummosis: Production of gum by or in plant tissue (3); common in eucalyptus.
Haustorium (pl. haustoria): A specialized structure of a pathogen that is capable of direct
penetration into, and nutrient absorption from, a host plant (2).
Head: The first region of the insect body. Eyes, mouth parts, and antennae (where present) are
attached in this region (2).
Holomorph: the whole fungus, including anamorphs and teleomorph.
<http://www.answers.com/topic/teleomorph-anamorph-and-holomorph> [Accessed June 1,
2011].
Honeydew: A sweetish secretion produced by sucking insects, particularly aphids and scales (2).
Host range: The various plants which a pathogen can infect (2).
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Host: A plant which provides nutrition for an invading parasite (2).
Hypha (plural Hyphae): A microscopic, fine, thread-like, often branched structure formed of
fungal cells (1).
Immunity: Indicates plants would not be subject to attack or disease infection by a specified pest
or pathogen.
<http://www.agrisupportonline.com/Articles/defining_plants_and_pest_reactions.htm>
Imperfect fungi: Fungi which do not fit into the commonly established taxonomic classifications
based on biological species concepts or morphological characteristics of sexual structures
because their sexual form of reproduction has never been observed. Only their asexual
form of reproduction is known and these fungi produce their spores asexually.
Incidence: The proportion or percentage or frequency of occurrences of a given phenomenon,
such as a disease or insect infestation, in a defined sampling unit (normally a plot or a
stand). To avoid confusion when using incidence, always indicate the sampling entity and
sampling unit (1).
Infection court: Point of entry and establishment of a pathogen in the host organism (2).
Infection: The establishment of a feeding relationship between a host and a parasite (2).
Inoculum: Amount of pathogen available for infection (3).
Instar: The life stages of an insect larva between molts (2).
Laminar decay: Decayed wood separating readily along growth rings (= delamination),
characteristic of infection by Phellinus weirii (1).
Larva (pl. larvae): A young insect differing fundamentally in form and behavior from the adult
(compare to nymph) (2). The stage between egg and pupa in the case of insects having
complete metamorphosis.
Leaf curl: Deformed and discolored leaves, resulting from a wide variety of causes, including:
insects (e.g., aphids), mites, bacteria, fungi, viruses, and nutrient deficiencies.
Leaf spots: Rounded or irregular areas in various distributions and colors on leaves, often caused
by pathogens. Generally, fungal leaf spots possess a distinct dark brown or red margin between
the interior (dead) and exterior (healthy green) tissue called a border (Small 2009).

Lesion: Any localized, defined area of diseased tissue, as a spot, canker, blister, or scab.
<http://dictionary.reference.com/browse/lesion>
Lignotuber: Unusual organs associated with most eucalypt species, which develop as swellings in
the axils of the cotyledons and sometimes the first few seedling leaves and is comprised of
a mass of vegetative buds that are important for survival under adverse conditions (Potts
and Pederick 2000).
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Metamorphosis: Series of changes through which an insect passes in developing from egg to
adult (2).
Mildew: A plant disease in which the pathogen is seen as a growth on the surface of the host; e.g.,
downy mildew, powdery mildew, caused by very different fungi, but both having the name
mildew (3).
Mosaic: Symptom of certain viral diseases of plants characterized by intermingling patches of
normal and light green or yellowish color (3).
Mottle: An irregular pattern of indistinct light and dark areas (3).
Mushroom: Fleshy reproductive structures of a fungus (Small 2009).
Mycelial fan: Fan-shaped mass of hyphae, formed between bark layers or between bark and wood
of trees. Often found near the base of trees infected with Armillaria root rot (1).
Mycelial sheet/mat: A felt of hyphae, in other than a fan-shaped pattern, formed in cracks in
decayed wood, or between bark layers or between bark and wood of trees (1).
Mycelium (Pl: mycelia): A mass of vegetative, interwoven hyphae, usually considered as distinct
from the fruiting body. See also Ectotrophic mycelium (1).
Mycoplasma: A group of microscopic organisms intermediate between bacteria and viruses (2).
Necrosis: The death or disintegration of cells or tissues while they are still part of a living
organism; in plants usually resulting in a darkening of the affected tissue (1).
Non-infectious [abiotic] disease: Disease caused by a nonliving agent. This type of disease is not
transmitted from one plant to another.
<http://www.na.fs.fed.us/spfo/pubs/howtos/ht_non/non_all.htm.>
Nymph: Young stage of insect which does not fundamentally differ in form from the adult
(compare to larva) (2). The stage between egg and adult in insects exhibiting gradual or
incomplete metamorphosis.
Ooze: A mass of bacterial cells usually embedded in a slimy matrix appearing on the diseased
plant surface, often as a droplet; or, a flux, a viscid mass of juices composed of host and
parasite substances occasionally found exuding from a diseased plant (3).
Parasite: An organism that lives part or all of its life cycle in (endoparasite) or on (ectoparasite)
a different organism, the host, and from which it derives part or all of its sustenance. See
also Parasitoid (1).
Parasitoid: A parasite, typically an endoparasitic fly larva or wasp larva, that ultimately kills its
host, often by consuming most or all of its internal tissues. See also Parasite (1).
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Parthenogenesis: Reproduction without male fertilization (2).
Pathogen: Organisms (usually very small or microscopic) such as bacteria, fungi, protozoa,
helminths, viruses, or viroids that cause or induce disease in their host (1).
Pathogenic: Capable of producing disease. <http://dictionary.reference.com/browse/pathogenic>
Perithecium (pl. perithecia): A closed bulb- or ball-shaped fruiting body with a pore through
which ascospores are extruded, usually in a gelatinous paste (2).
Pest: An organism that is damaging to livestock, plants, crops, humans, or land fertility.
<http://encarta.msn.com/dictionary_1861725309/pest.html> The term pest may be used
to refer specifically to harmful animals [which is how the term is used in several of
the references cited in this guide and how it is used here] but is also often taken to mean
all harmful organisms including weeds, plant pathogenic fungi and viruses.
<http://dictionary.sensagent.com/pest+(organism)/en-en/>
Pitch tube: A mass of resin and often frass or boring dust at the point of entry of an insect (often a
bark beetle) tunnel into bark, cones etc. of various conifers, as a result of the severing of
resin ducts by the boring activity of the insect (1).
Plant exudation: Secondary metabolites produced by plants for a number of reasons - gums
(gummosis), sap (bleeding) and resins (resinosis). Exudates from plants ooze from
wounds or cankers in reaction to external stimuli such as pathogen infection, insect attack,
weather conditions or other mechanical damage (Cooper 2006).
Primary bark beetles: A bark beetle that is the first to arrive at, utilize, complete development in,
and/or kill an apparently healthy, living tree. See also Secondary Bark Beetles (1).
Primary host: The host of a rust fungus on which the telial stage of the fungus is produced (2).
Prothorax: First thoracic segment bearing the first pair of legs but no wings (2).
Pupa (pl. pupae): The intermediate life stage between the larva and the adult (2) in an insect
having complete metamorphosis.
Pupate: To become a pupa; to pass through a pupal stage (2).
Resinosis: Flow of resin or pitch in a conifer, in response to infection, wounding or insect (often
bark beetle) attack. See also Basal Resinosis (1).
Resistance breeding: The selection and deliberate propagation of those individuals in the
population which display resistance to a specific pest (2).
Resistance: Ability of a plant variety to restrict the growth and development of a specified pest or
pathogen.
<http://www.agrisupportonline.com/Articles/defining_plants_and_pest_reactions.htm>
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Rhizomorph: A root-like strand composed of hyphae, often much branched, occurring in certain
fungi, e.g., Armillaria (1). Sometimes found under bark of trees (3).
Root collar: The part of a tree where the main roots join the trunk, usually at or near ground level
(1).
Rot: A state of (usually advanced and obvious) decay caused by fungi. The word rot also refers to
or is part of the name of a disease characterized by this symptom. See also Decay (1).
Rust (fungus): A plant disease, characterized by reddish or brownish spots on leaves, stems, and
other parts. http://www.thefreedictionary.com/rust
Saprophyte: An organism that commonly feeds on dead organic material, usually by
decomposing and absorbing it, and assisting in its decay. Saprophytes, in certain
circumstances, may attack living hosts (e.g., those weakened by primary pathogens or
stress) and become pathogens (1).
Scorch: Burning of leaf margins as a result of infection or unfavorable environmental conditions
(3).
Secondary bark beetles: A bark beetle that attacks trees that are already weakened, dying or dead
as a result of a primary insect (often a primary bark beetle), pathogen, or man (1).
Segment: A subdivision of an animal body or appendage (2).
Shepherd's crook: A leader or branch with a down-curved tip in the shape of a shepherd's crook,
characteristic of attack by certain insects (especially terminal weevils on spruces) or
pathogens (for example, Fusarium root rot in seedlings). See also Crook, Fork, and
Staghead (1).
Shot-hole: A symptom in which small diseased fragments of leaves fall off and leave small holes
in their place (3). Also, a symptom of wood-boring insects in the bark or wood of trees or
other plants, usually indicating where the adult insect has emerged.
Sign: Objective evidence, such as the visible portion of a pathogen, or its products, seen on or in
the host. Compare with Symptom (1).
Sooty mold: A dark or black velvety coating of mycelium of various fungi growing in insect
honeydew on the leaves, fruit, or other exposed parts of plants (2).
Spores: The reproductive unit of fungi. Spores function in the same way that seeds do for higher
plants (2).
Sporodochium (pl. sporodochia): A cushion-shaped vegetation structure covered with sporebearing cells (2).
Staghead: three or more laterals assuming dominance; a major defect often resulting from
terminal weevil attack. See also Crook, Fork, and Shepherd's Crook (1).
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Stroma (pl. stromata): A compact vegetative structure on, or within which, fruiting bodies are
formed (2).
Stunting: Lack of growth.
Sunscald: Common disorder of exposed, thin-barked trees, shrubs, and other plants. Dead patches
form on the sun-exposed trunk and limbs of young trees, often those recently transplanted
to open areas from nurseries where they were shaded by nearby trees.
<http://www.britannica.com/EBchecked/topic/574054/sunscald>
Susceptibility: Indicates the inability of a plant variety to restrict the growth and development of a
specified pest or pathogen. Tolerance will no longer be used to describe disease and pest
reaction.
<http://www.agrisupportonline.com/Articles/defining_plants_and_pest_reactions.htm>
Symptom: A phenomenon or circumstance observed in the host that is associated with, or a
known reaction to, disease, infection, injury, or insect attack. Compare with Sign (1).
Teliospores: In a rust fungus life cycle these resting spores are the normal overwintering spore
form. They germinate in the spring and generate basidiospores (2).
Telium (pl. telia): Specialized fruiting structure of a rust fungus which produces teliospores.
Generally, telia appear as hair-like filaments on the underside of leaves of the host (2).
Teleomorph: the sexual reproductive stage (morph), typically a fruiting body.
<http://www.answers.com/topic/teleomorph-anamorph-and-holomorph> [Accessed June 1,
2011].
Thoracic legs: True legs located on the second region of the insect body (2).
Thorax (Adj. thoracic): The second (middle) region of the insect body. The six true legs are
normally attached in this region (2).
Urediospores: Spores produced in a uredium (2).
Uredium (pl. uredia): One of the five reproductive tissues in the complete rust life cycle. This
tissue gives rise to a large number of spores on a continuous basis for an extended period
of time (2).
Vector: Any organism that transmits a disease-causing organism (2).
Ventral: Of or relating to the belly; belonging to or situated on or near the lower surface (2).
Wilt: drying out, drooping, and withering of the leaves of a plant due to inadequate water supply,
excessive transpiration, or vascular disease. http://dictionary.reference.com/browse/wilt
Windthrow: The uprooting or overturning of trees by the wind (2).
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Additional Resources
Eucalyptus Experts by Specialty
Forest pathology
Dr. Mike Wingfield
Forestry and Agricultural Biotechnology Institute (FABI)
Pretoria, South Africa
mike.wingfield@fabi.up.ac.za
Dr. Acelino Couto Alfenas
Departamento de Fitopatologia/Programa de Pós-graduação
Campus Universitário CEP: 36570 000 - Viçosa - MG
aalfenas@ufv.br
Dr. Charles S. Hodges, Prof. Emeritus
Department of Plant Pathology
North Carolina State University
Raleigh, NC
charles_hodges@ncsu.edu
Dr. Edson L. Furtado
Instituto de Pesquisas e Estudos Florestais (IPEF)
Programa de Proteção Florestal (PROTEF)
UNESP, Botucatu, São Paulo, Brazil
elfurtado@fca.unesp.br
Dr. Jason Smith
School of Forest Resources and Conservation
University of Florida
Gainesville, FL
jasons@ufl.edu

Forest entomology
Dr. Timothy Paine
Entomology
University of California
Riverside, CA
timothy.paine@ucr.edu
Dr. Carlos Wilcken
Instituto de Pesquisas e Estudos Florestais (IPEF)
Programa de Proteção Florestal (PROTEF)
82

Advanced Forest Protection, Inc.

11/14/2011

UNESP, Botucatu, São Paulo, Brazil
cwilcken@fca.unesp.br

Forest nutrition and silviculture
Dr. Jose Luiz Stape
Department of Forestry and Environmental Resources
North Carolina State University
Raleigh, NC
stape@ncsfnc.cfr.ncsu.edu
Thomas R. Fox
Associate Professor of Forest Soils and Silviculture
Department of Forestry
Virginia Polytechnic Institute and State University
Blacksburg, Virginia
trfox@vt.edu
Rafael Rubilar
Profesor de Suelos y Productividad Forestal Director
Asociado Cooperativa de Nutrición Forestal Facultad
de Ciencias Forestales - Universidad de Concepción
Concepción- CHILE
rafaelrubilar@udec.cl
Ronaldo Luiz Vaz de Arruda Silveira
RR Agroflorestal S/C Ltda.
Piracicaba-SP
Brazil
ronaldo@rragroflorestal.com.br
Dr. Bernie Dell
School of Biological Sciences and Biotechnology
Murdoch University
Western Australia, 6150
B.Dell@murdoch.edu.au

Web sites
Eucalyptus – General information and management guidelines
EUCLID – Eucalypts of Southern Australia:
 Learn about eucalypts
 Identify a eucalypt
 Browse species information
http://www.anbg.gov.au/cpbr/cd-keys/Euclid/sample/html/index.htm
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Farm Forestry New Zealand - Eucalypt Action Group - Eucalyptus Handbook:
Downloadable chapters:
http://www.nzffa.org.nz/special-interest-groups/eucalypt-action-group/
Eucalyptus Plantations: Research, Management and Development - Proceedings of the
International Symposium,
http://eproceedings.worldscinet.com/9789812704504/toc.shtml
The Hardy Eucalyptus Page - The focus of this page is on growing Eucalyptus as ornamental
landscape plants, in areas where climates are colder than those usually associated with
Eucalyptus. Created by Ian Barclay [Last updated May 24, 2004].
http://www.angelfire.com/bc/eucalyptus/
Tree Farming Guidelines for Sappi Outgrowers, Silviculture - Individual chapters can be
downloaded at the following website [Note: this resource may no longer be available]:
http://www.sappi.com/SappiWeb/ci/Home+Page
http://www.sappi.com/SappiWeb/About+Sappi/Sappi+Forests/Tree+farming+guideline
s.htm
Select any Region, Corporate info, or Investor infoHighlight –“About SAPPI” (left
side on blue line across top) in drop-down list, click “SAPPI Forests”click “Tree
farming”  click on chapters of interest to download PDF files.

State and federal agency forest health services
USDA Forest Service, Forest Health Protection
Southern Region Home Page: http://www.fs.fed.us/r8/foresthealth/
Staff Directory: http://www.fs.fed.us/r8/foresthealth/staff/index.shtml
USDA Forest Service, Southern Research Station
Southern Research Station Home Page: http://www.srs.fs.usda.gov/
Directory of Research Scientists: http://www.srs.fs.usda.gov/staff/scientist/
State Forestry Agencies – Southern Group of State Foresters
Forest health programs and expertise vary greatly among state agencies. Links to
the southern state forestry agency web sites are listed below. Search for Forest
Health within your state agency to determine level of forest protection support and
contact information.
AL –
AR –
FL –
GA –
LA –
MS –
NC –

http://www.southernforests.org/states/al/alabama-forestry-commission
http://www.southernforests.org/states/ar/arkansas-forestry-commission
http://www.southernforests.org/states/fl/florida-division-of-forestry
http://www.southernforests.org/states/ga/georgia-forestry-commission
http://www.southernforests.org/states/la/louisiana-department-of-agricultureforestry
http://www.southernforests.org/states/ms/mississippi-forestry-commission
http://www.southernforests.org/states/nc/north-carolina-division-of-forestresources
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http://www.southernforests.org/states/ok/oklahoma-forestry-services
http://www.southernforests.org/states/sc/south-carolina-forestry-commission
http://www.southernforests.org/states/tn/tennessee-forestry-division
http://www.southernforests.org/states/tx/texas-forest-service

Resources on insects, diseases, and forest nutrition
Eucalyptus Online Book and Newsletter
http://www.eucalyptus.com.br
Celso Foelkel, Author
http://www.celso-foelkel.com.br
Insect pests and diseases of Eucalyptus:
http://www.eucalyptus.com.br/newseng_out06.html#tres
Eucalyptus diseases:
http://www.eucalyptus.com.br/newseng_jul06.html
Forest and Agricultural Biotechnology Institute (FABI)
University of Pretoria
South Africa
http://www.fabinet.up.ac.za/
IPEF Forest Protection Cooperative, Programa de Proteção Florestal (PROTEF)
www.ipef.br/protef
Extensive searchable library of references to forest insects and diseases with
links to many articles
http://www.ipef.br/biblioteca/acervo.asp
Pests and diseases of Eucalyptus in New Zealand
Scion (formerly NZ Forest Research Institute)
http://www.nzffa.org.nz/farm-forestry-model/the-essentials/forest-health-pests-anddiseases/Eucalyptus
IPMG – Australian Industry Pest Management Group website
http://plantationhealth.com.au/publications.htm
Forest Productivity Cooperative
North Carolina State University
Virginia Polytechnic Institute and State University
Universidad de Concepción
http://www.forestnutrition.org/
RR Agroflorestal – Brazilian Eucalyptus nutrition and fertilization cooperative
http://www.rragroflorestal.com.br/english.asp
USDA, ARS, Systematic Mycology and Microbiology Laboratory
Database search: Fungi Online, Quick Search http://nt.ars-grin.gov/fungaldatabases/index.cfm
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New Zealand Fungi database – Searchable taxonomy, literature
http://nzfungi.landcareresearch.co.nz/html/mycology.asp?ID=

Survey and diagnostics
Guide to conducting forest health surveys in New Zealand
http://www.nzffa.org.nz/farm-forestry-model/the-essentials/forest-health-pests-anddiseases/assessing-and-sampling-forest-health/
Plant Diagnostic Information System
http://www.pdis.org/
National Plant Diagnostic Network
http://www.npdn.org/
Southern Plant Diagnostic Network
http://www.sepdn.org/
Distance diagnostics – digital images
D. Hensley and F. Hale. 2008. Distance Diagnostics – Usage Guidelines,
Distance Diagnosis through Digital Imaging
http://eppserver.ag.utk.edu/Extension/Distance/Guidelines.html
L. Halsey. 2006 (updated 2008). Photography for Diagnosis [PowerPoint
presentation]. Florida Cooperative Extension Service, University of Florida/IFAS.
NPDN Pub. 0011.
http://www.npdn.org/webfm_send/441
NPDN First Detector Educator Modules
Photography for Diagnosis Checklist
http://www.npdn.org/webfm_send/442

Weather forecast, current conditions, historical data
Following are a few useful websites for weather information: Weather forecast, current
conditions, radar, historical weather data, and more.
AccuWeather
Enter city and state or zip code for hourly and extended weather forecast, radar
maps, and more.
http://www.accuweather.com/index.asp
NOAA Weather
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Enter city, state or zip code for detailed forecast, maps, etc.; the “Hourly Weather
Graph” at the bottom of the page is particularly useful for planning field activities
(i.e. hourly wind speed and direction predictions).
http://www.noaa.gov/
The Weather Channel
http://www.weather.com/
Weather Underground
Enter favorites, city, state, or zip code for weather forecast, current conditions,
radar maps; “Station Select” and WonderMap® (temperature, wind, and storm
tracks) are handy features; also has weather history data, and more.
http://www.wunderground.com
National Climatic Data Center
Archived climate data: Services offered include data resource consultations,
subscription items and publications, copies of original records, certifications,
generation of specialized climate studies, and a host of other climate-related
activities. Services are delivered on a variety of media including on-line access,
CD-ROMs, DVDs, computer tabulations, maps, and publications.
http://lwf.ncdc.noaa.gov/oa/ncdc.html
University of Michigan’s Weather Sites page
Provides access to over 150 North American weather sites on the internet.
http://cirrus.sprl.umich.edu/wxnet/servers.html

Pesticide labels and material safety data sheets
CDMS - Ag Chem Database.
http://www.cdms.net/
[Click on “Services” – Labels / MSDS]
http://www.cdms.net/LabelsMsds/LMDefault.aspx
Search by manufacturer or product name.
Pesticide Manufacturers’ web sites
Search for manufacturer’s website to obtain labels and MSDS’ for their products.
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PLANT HEALTH FIELD EVALUATION DATA SHEET
Name

Date

Case #

Phone

Stand ID

Email

Location/Stand ID

Host species

Planting date (age)

Planting stock: Family/clone ID

(circle) -- bare root –- containerized –- cuttings – other

(

) Trees/acre
)

Site type (circle one): (Plantation -- seed orchard -- nursery -- stool bed – coppice stand – other

)

Probable cause of the problem (if known):
Description of damage (circle appropriate descriptors)
Plant parts injured: (Leaves -- shoots -- branches -- trunk -- root collar -- roots -- fruits/seeds -- other_____________)
Signs & symptoms: (Defoliation -- chewing -- yellowing -- wilting -- leaf spots -- leaf curl -- leaf folding/rolling -- leaf fall -webbing/tents -- galls -- boring holes -- sawdust/frass -- cankers -- sap flow..-- pitch tubes -- cracks -- loose bark -- dieback -breakage (limb/stem) -- dead trees -- resin soaked wood -- root damage/staining -- other______________)

Progression and extent of damage: Distribution of damage on trees:
Distribution of damage in stand: (Scattered single trees -- small groups of trees -- large group of trees -- strips -- edges -- uniform across
stand -- other:

)

Number of trees affected:

Acres affected:

When were symptoms first noticed:

How have symptoms progressed

Insects present: (Egg masses -- caterpillars -- maggots -- grubs -- soft bodied -- hard bodied -- cocoons -- adults --) Describe:
Disease organisms present: (Mycelium/spores/mold -- mushrooms -- conks -- rot/decay -- fruiting bodies)
Describe:

Prior disturbances: (Flood -- drought -- fire -- wind -- hail -- ice -- hurricane -- tornado -- logging -- other
Stand history: Previous crop
Plantation management:

)

Neighboring crops

Procedure

Application date/rate/method

Site prep
Planting
Fertilization
Herbicides
Insecticides
Thinning
Other

Additional information
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Appendix B – List of Fungi Synonymies and Hosts
Source:
USDA ARS, Systematic Mycology and Microbiology Laboratory Index of Fungi Database
[Accessed July 31, 2011]. http://nt.ars-grin.gov/fungaldatabases/fungushost/FungusHost.cfm
Note 1: References to host records can be accessed on theARS web site by following the
numbered links listed beside each host/location (links are not active here).
Note 2: Many of the pathogens included in this Appendix have hosts from multiple
genera. Only Eucalyptus spp. hosts are listed here.
Note 3: Scientific names for fungi and host plants listed for each pathogen in this section
were copied “as is” from the Systematic Mycology and Microbiology Laboratory
Fungus-Host Database and are not italicized as they should be.
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Alternaria sp.
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Alternaria
sp.&organismtype=Fungus&fromAllCount=yes
Eucalyptus amplifolia (Leaf spot.): Florida - 1
Eucalyptus camaldulensis: California - 9927
Eucalyptus cinerea (Leaf spot.): Florida - 1
Eucalyptus globulus: Mexico - 7848 ; Portugal - 8051
Eucalyptus grandis (Leaf spot.): Florida - 1
Eucalyptus nitens: Australia - 28794
Eucalyptus robusta (Leaf spot.): Florida - 1
Eucalyptus sp. (Leaf spot.): Brazil - 34636 ; California - 9927 ; Florida - 1
Eucalyptus viminalis (Leaf spot.): Florida - 1

Armillaria tabescens
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Clitocyb
e tabescens&organismtype=Fungus&fromAllCount=yes
Armillaria tabescens (Scop.) Emel 1921 (Basidiomycetes, Agaricales)
≡Agaricus tabescens Scop. 1772
≡Armillaria mellea var. tabescens (Scop.) Rea & Ramsb. 1917 Note: Rea 1922 is
superfluous.
≡Armillariella tabescens (Scop.) Singer 1943
≡Clitocybe tabescens (Scop.) Bres. 1900
=Clitocybe aquatica Banning 1892
=Lentinus caespitosus Berk. 1847
≡Monodelphus caespitosus (Berk.) Murrill 1911
≡Pleurotus caespitosus (Berk.) Sacc. 1887
[≡Agaricus caespitosus (Berk.) Berk. & M.A. Curtis 1868 - illegitimate later homonym,
not included in search] Note: Not Bolton 1788.
≡Pocillaria caespitosa (Berk.) Kuntze 1891
=Armillaria mellea var. exannulata Peck 1893
=Agaricus monadelphus Morgan 1883
≡Clitocybe monadelpha (Morgan) Sacc. 1887
=Clitocybe parasitica Wilcox 1901
Distribution: Widespread, especially in Asia, Europe, North America.
Disease Note: Dieback, root rot.
Host: Multiple genera in multiple families.
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Supporting Literature:
Volk, T.J., and Burdsall Jr., H.H. 1995. A nomenclatural study of Armillaria and
Armillariella species. Synopsis Fungorum 8. Fungiflora, Oslo, 121 pages.
Updated on Jun 02, 2008
Eucalyptus sp. (Root rot.): Florida - 94
Anonymous 1960. Index of Plant Diseases in the United States. U.S.D.A. Agric. Handb. 165: 1531. (94)
Clitocybe tabescens:
Eucalyptus hosts:
Eucalyptus sp. (Root rot.): Florida - 94

Armillaria mellea
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Armillaria
mellea&organismtype=Fungus&fromAllCount=yes
Armillaria mellea (Vahl : Fr.) P. Kumm. 1871 (Basidiomycetes, Agaricales)
≡Agaricus melleus Vahl : Fr.
≡Armillariella mellea (Vahl : Fr.) P. Karst. 1881
≡Clitocybe mellea (Vahl : Fr.) Ricken 1915
≡Lepiota mellea (Vahl : Fr.) J.E. Lange 1915
Alternate State (Anamorph): Rhizomorpha subcorticalis Pers. ex Gray
Notes: A wide number of possible taxa and/or ecotypes have been included under this
name. Many of these entities utilize different ecological niches, including wood and litter
decomposition, primary and secondary root pathogens, mycorrhiza formation, and
mycoparle epithets possibly belonging to Armillaria mellea. Some outdated nomenclature
and names relating to the so called anamorph are still linked, but should not be used.
Distribution: Cosmopolitan.
Updated on May 07, 2008
Rhizomorpha subcorticalis Pers. ex Gray 1821
Rhizomorpha fragilis Roth ex Pollini 1791
Alternate State (Teleomorph): Armillaria mellea (Vahl : Fr.) P. Kumm.
Notes: Boerema and Verhoeven (Neth. J. Pl. Pathol. 78(1):5. 1972).
Distribution: Cosmopolitan.
Supporting Literature:
Boerema, G.H., and Verhoeven, A.A. 1972. Check-list for scientific names of common
parasitic fungi. Series 1a: fungi on trees and shrubs. Netherlands J. Pl. Pathol. 78: 1-63.
Volk, T.J., and Burdsall Jr., H.H. 1995. A nomenclatural study of Armillaria and
Armillariella species. Synopsis Fungorum 8. Fungiflora, Oslo, 121 pages.
Eucalyptus hosts:
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Eucalyptus calophylla: Australia - 8051
Eucalyptus camaldulensis: California - 25284 ; Italy - 8051
Eucalyptus citriodora: California - 9927 ; Tanzania - 7983 , 8051 , 41818
Eucalyptus globulus: California - 9927 , 25284 ; Tanzania - 7983 , 8051 , 41818
Eucalyptus microcorys: Malawi - 6776
Eucalyptus paniculata: South Africa - 7983 , 8051 ; Southern Africa - 8029
Eucalyptus polyanthemos (Root rot.): California - 1836 , 9927
Eucalyptus pulverulenta (Root rot.): California - 1836 , 9927
Eucalyptus robusta: Papua New Guinea - 6277
Eucalyptus rudis: California - 9927
Eucalyptus sideroxylon: California - 9927 , 25284
Eucalyptus sideroxylon var. rosea (Root rot.): California - 1836
Eucalyptus sp.: Australia - 7983 , 8051 ; California - 94 , 9927 , 25284 ; Kenya - 8051
Eucalyptus viminalis: California - 25284

Aulographina eucalypti
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Aulogra
phina eucalypti&organismtype=Fungus&fromAllCount=yes
Aulographina eucalypti (Cooke & Massee) Arx & E. Müll. 1960 (Ascomycetes,
Incertae sedis)
Aulographum eucalypti Cooke & Massee 1889
Lembosiopsis eucalyptina Petr. & Syd. 1924
Alternate State (Anamorph): Thyrinula eucalypti Petr. & Syd.
Notes: Wall & Keane (Trans. Brit. Mycol. Soc. 82:257. 1984).
Distribution: HI; southern Africa; Australia; Great Britain.
Updated prior to 1989
Thyrinula eucalypti Petr. & Syd. 1988
Alternate State (Teleomorph): Aulographina eucalypti (Cooke & Massee) Arx & E.
Müll.
Updated prior to 1989
Aulographina eucalypti:
Eucalyptus andrewsii: South Africa - 6535 , 34234
Eucalyptus cloeziana: Australia - 6767
Eucalyptus coccifera: England - 7213
Eucalyptus coriacea: South Africa - 6535 , 34234
Eucalyptus cosmophylla: Australia - 6801
Eucalyptus dalrympleana: South Africa - 6535 , 34234
Eucalyptus delegatensis: Australia - 6732 ; New Zealand - 6224 , 40040
Eucalyptus elata: South Africa - 6535 , 34234
Eucalyptus fastigata: New Zealand - 6224 , 40040 ; South Africa - 6535 , 34234
Eucalyptus fraxinoides: New Zealand - 6224 , 40040
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Eucalyptus gigantea: South Africa - 6535 , 34234
Eucalyptus globoidea: South Africa - 6535 , 34234
Eucalyptus globulus: Chile - 41785 ; Hawaii - 6337 ; South Africa - 6535 , 34234
Eucalyptus hemiphloia: South Africa - 6535 , 34234
Eucalyptus macarthurii: South Africa - 6535 , 34234
Eucalyptus marginata: Australia - 6801
Eucalyptus muelleriana: South Africa - 6535 , 34234
Eucalyptus nitens: New Zealand - 6224 , 40040 ; South Africa - 6535 , 34234
Eucalyptus obliqua: Australia - 6732 ; South Africa - 6535 , 34234
Eucalyptus oreades: South Africa - 6535 , 34234
Eucalyptus pellita: Australia - 41940
Eucalyptus pilularis: South Africa - 6535 , 34234
Eucalyptus punctata (Leaf spot.): Hawaii - 1710
Eucalyptus quadrangulata: South Africa - 6535 , 34234
Eucalyptus regnans: New Zealand - 6224 , 40040 ; South Africa - 6535 , 34234
Eucalyptus resinifera: South Africa - 6535 , 34234
Eucalyptus saligna (Leaf spot.): Hawaii - 1710 ; South Africa - 34234
Eucalyptus simmondsii: Scotland - 5926
Eucalyptus sp.: Africa - 41830 ; Australia - 6278 , 6801 , 7213 ; Brazil - 34636 ; Scotland
- 5926 , 7213 ; United Kingdom - 6783
Eucalyptus viminalis: South Africa - 34234
Lembosiopsis eucalyptina:
Eucalyptus coriacea: Southern Africa - 8029
Eucalyptus gigantea: Southern Africa - 8029
Eucalyptus globulus: Southern Africa - 8029
Eucalyptus hemiphloia: Southern Africa - 8029
Eucalyptus obliqua: Southern Africa - 8029
Eucalyptus regnans: Southern Africa - 8029
Eucalyptus sp.: South Africa - 6959
Thyrinula eucalypti:
Eucalyptus tessellaris: Australia - 6556

Botryosphaeria dothidea
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Botryosphaeria
dothidea&organismtype=Fungus&fromAllCount=yes
Botryosphaeria dothidea (Moug. : Fr.) Ces. & De Not. 1863 (Ascomycetes,
Dothideales)
≡Sphaeria dothidea Moug. : Fr. 1823
=Botryosphaeria berengeriana De Not. 1863 [1864]
=Physalospora suberumpens Ellis & Everh. 1897
Alternate State (Anamorph): Fusicoccum aesculi Corda
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Notes: Slippers et al. (2004) selected an epitype, and demonstrated that Botryosphaeria
ribis and Botryosphaeria parva are distinct species. Botryosphaeria berengeriana f. sp.
pyricola Kogan & Sakuma is morphologically identical but causes distinct disease
symptoms. Some authors consider it a taxonomic synonym, see EPPO 1993 p. 420-421.
Distribution: Cosmopolitan.
Substrate: Twigs, branches, foliage.
Disease Note: Canker, stem blight, dieback.
Host: Woody plants in multiple families.
Additional Information: Nomenclature fact sheet
Updated on Mar 27, 2008
Fusicoccum aesculi Corda 1829
=Sphaeria coronillae Desm. 1840 Note: Synonymy based on Pennycook & Samuels
1985
≡Macrophomopsis coronillae (Desm.) Petr. 1924
≡Fusicoccum coronillae (Desm.) Vanev & Aa 2002
≡Macrophoma coronillae (Desm.) Höhn. 1910
≡Dothiorella coronillae (Desm.) Petr. 1963
=Phyllosticta divergens Sacc. 1891 Note: Synonym of Fusicoccum coronillae based on
van der Aa 2002.
Alternate State (Teleomorph): Botryosphaeria dothidea (Moug. : Fr.) Ces. & De Not.
Distribution: Cosmopolitan.
Substrate: Twigs, branches, foliage.
Disease Note: Canker, stem blight, dieback.
Host: Woody plants from various families.
Supporting Literature:
Pennycook, S.R., and Samuels, G.J. 1985. Botryosphaeria and Fusicoccum species
associated with ripe fruit rot of Actinidia deliciosa (kiwifruit) in New Zealand.
Mycotaxon 24: 445-458.
Slippers, B. , Crous, P.W., Denman, S., Coutinho, T.A., Wingfield, B.D., and
Wingfield, M.J. 2004. Combined multiple gene genealogies and phenotypic characters
differentiate several species previously identified as Botryosphaeria dothidea. Mycologia
96: 83-101.
Slippers, B. , Johnson, G.I., Crous, P.W., Coutinho, T.A., Wingfield, B.D., and
Wingfield, M.J. 2005. Phylogenetic and morphological re-evaluation of the
Botryosphaeria species causing diseases of Mangifera indica. Mycologia 97: 99-110.
Smith, I.M., McNamara, D.G., Scott, P.R., and Harris, K.M., Eds. 1992. Quarantine
Pests for Europe. CAB International with EPPO, 676 pages.
Updated on Oct 05, 2005
Eucalyptus hosts:
Eucalyptus andrewsii: South Africa - 34234
Eucalyptus calophylla: Australia - 40168 , 44578
Eucalyptus camaldulensis (Canker.): Florida - 1
Eucalyptus cinerea: Uruguay - 44257
Eucalyptus coriacea: South Africa - 34234
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Eucalyptus dalrympleana: South Africa - 34234
Eucalyptus elata: South Africa - 34234
Eucalyptus fastigata: South Africa - 34234
Eucalyptus gigantea: South Africa - 34234
Eucalyptus globoidea: South Africa - 34234
Eucalyptus globulus: California - 9927 , 25284 ; South Africa - 34234
Eucalyptus grandis: China - 43517 ; Florida - 1 , 3581 ; South Africa - 41784 ; Uruguay 32165 , 44257
Eucalyptus hemiphloia: South Africa - 34234
Eucalyptus macarthurii: South Africa - 34234
Eucalyptus maidenii: Uruguay - 44257
Eucalyptus marginata: Australia - 43441
Eucalyptus muelleriana: South Africa - 34234
Eucalyptus nitens: England - 28794 ; New Zealand - 40040 ; South Africa - 34234 ,
41784
Eucalyptus obliqua: South Africa - 34234
Eucalyptus oreades: South Africa - 34234
Eucalyptus pilularis: South Africa - 34234
Eucalyptus quadrangulata: South Africa - 34234
Eucalyptus regnans: South Africa - 34234
Eucalyptus resinifera: South Africa - 34234
Eucalyptus robusta (Canker.): Florida - 1
Eucalyptus saligna: South Africa - 34234
Eucalyptus sp. (Canker.): Brazil - 34636 ; China - 43517 ; Florida - 1
Eucalyptus urophylla: Venezuela - 41524
Eucalyptus viminalis (Canker.): Florida - 1 ; South Africa - 34234

Botryosphaeria ribis
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Botryos
phaeria ribis&organismtype=Fungus&fromAllCount=yes
Botryosphaeria ribis Grossenb. & Duggar 1911 (Ascomycetes, Dothideales)
Alternate State (Anamorph): Neofusicoccum ribis (Slippers, Crous & M.J. Wingf.)
Crous, Slippers & A.J.L. Phillips
Notes: Slippers et al. (2004) regard Botryosphaeria dothidea and Botryosphaeria parva
as distinct species.
Distribution: Cosmopolitan.
Substrate: Stems, branches, twigs, fruits.
Disease Note: Die-back, canker, fruit rot.
Host: Woody plants in multiple families.
Updated on Jun 07, 2011
Neofusicoccum ribis (Slippers, Crous & M.J. Wingf.) Crous, Slippers & A.J.L. Phillips
2006
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≡Fusicoccum ribis Slippers, Crous & M.J. Wingf. 2004
Alternate State (Teleomorph): Botryosphaeria ribis Grossenb. & Duggar
Distribution: Cosmopolitan.
Substrate: Stems, branches, twigs, fruits.
Disease Note: Die-back, canker, fruit rot.
Host: Woody plants in multiple families.
Supporting Literature:
Crous, P.W., Slippers, B. , Wingfield, M.J., Rheeder, J. , Marasas, W.F.O., Philips,
A.J.L., Alves, A., Burgess, T., Barber, P. , and Groenewald, J.Z. 2006. Phylogenetic
lineages in the Botryosphaeriaceae. Stud. Mycol. 55: 235-253.
Punithalingam, E., and Holliday, P. 1973. Botryosphaeria ribis. C.M.I. Descr. Pathog.
Fungi Bact. 395: 1-2.
Slippers, B. , Crous, P.W., Denman, S., Coutinho, T.A., Wingfield, B.D., and
Wingfield, M.J. 2004. Combined multiple gene genealogies and phenotypic characters
differentiate several species previously identified as Botryosphaeria dothidea. Mycologia
96: 83-101.
Updated on Jun 07, 2011
Eucalyptus hosts:
Eucalyptus accedens: Australia - 6765 , 16917
Eucalyptus andrewsii: South Africa - 34234
Eucalyptus caesia: Australia - 6765
Eucalyptus calophylla: Australia - 6765
Eucalyptus camaldulensis: South Africa - 6534
Eucalyptus cladocalyx: South Africa - 6534
Eucalyptus coriacea: South Africa - 34234
Eucalyptus dalrympleana: South Africa - 34234
Eucalyptus diversicolor: Australia - 6765 , 16917
Eucalyptus elata: South Africa - 34234
Eucalyptus fastigata: South Africa - 34234
Eucalyptus gigantea: South Africa - 34234
Eucalyptus globoidea: South Africa - 34234
Eucalyptus globulus: Australia - 6765 ; South Africa - 6534 , 34234
Eucalyptus grandis: South Africa - 6534
Eucalyptus hemiphloia: South Africa - 34234
Eucalyptus leucoxylon: Australia - 6765
Eucalyptus macarthurii: South Africa - 34234
Eucalyptus maidenii: South Africa - 6534
Eucalyptus marginata: Australia - 6765 , 16917 , 35973
Eucalyptus megacarpa: Australia - 6765 , 16917
Eucalyptus muelleriana: South Africa - 34234
Eucalyptus nitens: South Africa - 6534 , 34234
Eucalyptus obliqua: South Africa - 34234
Eucalyptus oreades: South Africa - 34234
Eucalyptus pellita: Netherlands - 40168
Eucalyptus pilularis: South Africa - 34234
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Eucalyptus quadrangulata: South Africa - 34234
Eucalyptus radiata: Australia - 6765
Eucalyptus regnans: South Africa - 34234
Eucalyptus resinifera: South Africa - 34234
Eucalyptus saligna: Australia - 6765 , 16917 ; South Africa - 34234
Eucalyptus sp.: Brazil - 34636 ; California - 9927 , 25284 ; Hawaii - 17660
Eucalyptus viminalis: South Africa - 34234
Eucalyptus wandoo: Australia - 6765 , 16917 , 35973
Eucalyptus ×camaldulensis-grandis: Australia - 40168

Botrytis cinerea
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Botrytis
cinerea&organismtype=Fungus&fromAllCount=yes
Botrytis cinerea Pers. : Fr. 1794
≡Botrytis cinerea f. cinerea Pers. 1794
≡Botrytis cinerea var. cinerea Pers. 1794
=Botrytis citricola Brizi 1903
=Botrytis diospyri Brizi 1901
=Botrytis fuckeliana N.F. Buchw. 1949
=Botrytis vulgaris Link : Fr. 1832
Alternate State (Teleomorph): Botryotinia fuckeliana (de Bary) Whetzel
Notes: Botrytis cinerea has a Myrioconium sp. synanamorph. Based on molecular
analysis, Botrytis cinerea should be considered a species complex, including several
cryptic species (Fournier et al. 2005).
Distribution: Cosmopolitan.
Substrate: Stems, twigs, leaves, pods, stems.
Disease Note: Botrytis rot. Grey mould. Stem rot. Seedling wilt.
Host: Various plant families.
Updated on Jun 21, 2005
Botryotinia fuckeliana (de Bary) Whetzel 1945 (Ascomycetes, Helotiales)
≡Peziza fuckeliana de Bary 1869 Note: Published in 1866 by de Bary but invalid; nom.
nud.
≡Sclerotinia fuckeliana (de Bary) Fuckel 1884
Alternate State (Anamorph): Botrytis cinerea Pers. : Fr.
Distribution: Cosmopolitan.
Disease Note: Grey mould. Parasite or saprophyte.
Host: Various plant families.
Supporting Literature:
Boerema, G.H., Loerakker, W.M., and Hamers, M.E.C. 1987. Checklist for
scientific names of common parasitic fungi. Supplement Series 2a (additions
and corrections): Fungi on field crops: beet and potato; caraway, flax and
oilseed poppy. Netherlands J. Pl. Pathol. 93, Suppl.: 1-20.
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Boerema, G.H., Pieters, R., and Hamers, M.E.C. 1993. Check-list for scientific
names of common parasitic fungi. Supplement Series 2c,d (additions and
corrections): Fungi on field crops: pulse (legumes), forage crops (herbage
legumes), vegetables and cruciferous crops. Netherlands J. Pl. Pathol. 99
Suppl.: 1-32.
Ellis, M.B., and Waller, J.M. 1974. Sclerotinia fuckeliana. C.M.I. Descr.
Pathog. Fungi Bact. 431: 1-2.
Fournier, E., Giraud, T., Albertini, C., and Brygoo, Y. 2005. Partition of the
Botrytis cinerea complex in France using multiple gene genealogies.
Mycologia 97: 1251-1267.
Groves, J.W., and Loveland, C.A. 1953. The connection between Botryotinia
fuckeliana and Botrytis cinerea. Mycologia 45: 415-425.
Updated on Jun 21, 2005
Eucalyptus hosts:
Eucalyptus alba: Argentina - 7983 , 8051 ; Brazil - 8051
Eucalyptus bicostata: Italy - 8051
Eucalyptus botryoides: Argentina - 7983 , 8051 ; Brazil - 8051 ; New Zealand - 6224 ,
40040
Eucalyptus caesia: Australia - 6765
Eucalyptus camaldulensis: Argentina - 7983 , 8051
Eucalyptus citriodora: Argentina - 7983 , 8051 ; Brazil - 8051
Eucalyptus delegatensis: New Zealand - 6224
Eucalyptus diversicolor: Australia - 6765
Eucalyptus gigantea: New Zealand - 8051
Eucalyptus globulus: Australia - 6732 , 6765 ; Chile - 6792 ; China - 42307 ; Italy 8051 ; Kenya - 6774 , 7983 , 8051 ; Poland - 44009 ; Uruguay - 32555
Eucalyptus globulus subsp. maidenii: New Zealand - 6224 , 40040
Eucalyptus grandis: Brazil - 34636
Eucalyptus maidenii: Italy - 8051 ; Tanzania - 41818
Eucalyptus muelleriana: Australia - 6765
Eucalyptus obliqua: Australia - 6732
Eucalyptus ovata: New Zealand - 6224 , 40040
Eucalyptus pilularis: New Zealand - 36827
Eucalyptus rostrata: Argentina - 8051
Eucalyptus saligna: New Zealand - 6224 , 40040
Eucalyptus sp. (On twigs.): Brazil - 34636 ; California - 94 , 9927 , 25284 ; Chile 6792 ; New Zealand - 6224 ; Tanzania - 6827 ; Ukraine - 42264
Eucalyptus stellulata: Australia - 7864
Eucalyptus striaticalyx: Australia - 6765
Eucalyptus tereticornis: Argentina - 7983 , 8051
Eucalyptus torquata: Australia - 6801
Eucalyptus transcontinentalis: Australia - 6765
Eucalyptus viminalis: Brazil - 34636
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Ceratocystis fimbriata
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Ceratocy
stis fimbriata&organismtype=Fungus&fromAllCount=yes
Ceratocystis fimbriata Ellis & Halst. 1890 (Ascomycetes, Microascales)
≡Ceratostomella fimbriata (Ellis & Halst.) J.A. Elliott 1923
≡Endoconidiophora fimbriata (Ellis & Halst.) R.W. Davidson 1935
≡Ophiostoma fimbriatum (Ellis & Halst.) Nannf. 1934
≡Sphaeronaema fimbriatum (Ellis & Halst.) Sacc. 1892
=Rostrella coffeae Zimm. 1900
≡Ophiostoma coffeae (Zimm.) Arx 1952
≡Ceratocystis moniliformis f. coffeae (Zimm.) C. Moreau 1954
Notes: Engelbrecht & Harrington (2005) have limited the species concept to exclude the
pathogen of cacao (=Ceratocystis cacaofunesta Engelb. & T.C. Harr. 2005) and of
sycamore (Platanus spp., = Ceratocystis platani (Walter) Engelb. & T.C. Harr. 2005).
The anamorph is Chalara-like. This is a species complex and a strict interpretation of the
species limits the distribution and host range even further.
Distribution: North America, South America, Asia, Africa (South Africa, Congo),
Australia, New Zealand.
Substrate: Woody branches and stems, roots, leaves, tubers.
Disease Note: Black rot of sweet potato; also mouldy rot of rubber, trunk and branch
canker of coffee and other fruit and nut trees, canker and wilt of pimento.
Host: Principal host: sweet potato, Ipomoea batatas (Convolvulaceae). Additional hosts
in multiple plant families; some host specialization exists among strains. The fungi on
cacao (Theobroma cacao) and sycamore (Platanus spp.) are now considered distinct
species.
Supporting Literature:
Engelbrecht, C.J.B., and Harrington, T.C. 2005. Intersterility, morphology and
taxonomy of Ceratocystis fimbriata on sweet potato, cacao and sycamore. Mycologia 97:
57-69.
Johnson, J.A., Harrington, T.C., and Engelbrecht, C.J.B. 2005. Phylogeny and
taxonomy of the North American clade of the Ceratocystis fimbriata complex.
Mycologia 97: 1067-1092.
Morgan-Jones, G. 1967. Ceratocystis fimbriata. C.M.I. Descr. Pathog. Fungi Bact. 141:
1-2.
Wingfield, M.J., Seifert, K.A., and Webber, J.F., Eds. 1993. Ceratocystis and
Ophiostoma. Taxonomy, Ecology, and Pathogenicity. APS Press, St. Paul, Minnesota,
293 pages.
Updated on Jul 22, 2008
Eucalyptus hosts:
Eucalyptus grandis: Brazil - 41797 ; Congo, Republic of the - 41797 ; South Africa 41797 ; Uganda - 41797 ; Uruguay - 38445 , 41769 , 41797
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Eucalyptus sp.: Brazil - 45050 ; Congo, Republic of the - 41773 ; Uganda - 41780
Eucalyptus ×grandis-tereticornis: Congo, Republic of the - 36786
Eucalyptus ×pellita-urophylla: Congo, Republic of the - 36786

Chrysoporthe cubensis
Chrysoporthe cubensis (Bruner) Gryzenh. & M.J. Wingf. 2004 (, )
≡Diaporthe cubensis Bruner 1917
≡Cryphonectria cubensis (Bruner) Hodges 1980
=Cryptosporella eugeniae Nutman & F.M. Roberts 1952
≡Endothia eugeniae (Nutman & F.M. Roberts) J. Reid & C. Booth 1969
Notes: Van der Merwe et al. (2010) demonstrate this species is a complex. Historical
records must be considered with caution.
Distribution: Scattered reports.
Disease Note: Canker, dieback.
Host: Reported from several hosts in few families, especially Eucaluptus spp.
Supporting Literature:
Booth, C., and Gibson, I.A.S. 1973. Endothia eugeniae. C.M.I. Descr. Pathog. Fungi
Bact. 363: 1-2.
Gryzenhout, M. , Wingfield, B.D., and Wingfield, M.J. 2009. Taxonomy, Phylogeny,
and Ecology of Bark-Inhabiting and Tree-Pathogenic Fungi in the Cryphonectriaceae.
APS Press, St. Paul, Minnesota, 119 pages.
van der Merwe, N.A., Gryzenhout, M. , Steenkamp, E.T., Wingfield, B.D., and
Wingfield, M.J. 2010. Multigene phylogenetic and population differentiation data
confirm the existence of a cryptic species within Chrysoporthe cubensis. Fung. Biol.
114: 966-979.
Updated on Mar 07, 2011
Eucalyptus hosts:
Chrysoporthe cubensis
Eucalyptus angulosa: Brazil - 43508
Eucalyptus botryoides: Cuba - 43508
Eucalyptus camaldulensis: China - 44495 ; Cuba - 43508 ; Ghana - 44478
Eucalyptus citriodora: Suriname - 43508
Eucalyptus dagambae: Ghana - 44478
Eucalyptus deglupta: Hawaii - 43508 ; Puerto Rico - 43508
Eucalyptus grandis: China - 44495 ; Colombia - 40504 , 40818 , 40868 , 44495 ; Cuba 40818 , 44495 ; Florida - 43508 ; Ghana - 44478 ; Hawaii - 43508 ; Mexico - 40504 ,
40818 , 40868 ; South America - 43508
Eucalyptus longifolia: Brazil - 43508
Eucalyptus maculata: Brazil - 43508 ; Suriname - 43508
Eucalyptus marginata: Australia - 40504 , 40706 , 40818 , 40868 , 43508 , 44495
Eucalyptus microcorys: Brazil - 43508
Eucalyptus paniculata: Brazil - 43508
Eucalyptus pilularis: Brazil - 43508
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Eucalyptus propinqua: Brazil - 43508
Eucalyptus robusta: Brazil - 43508
Eucalyptus saligna: Congo, Democratic Republic of the - 40868 ; Congo, Republic of the
- 44495 ; Cuba - 43508 ; Hawaii - 43508
Eucalyptus sp.: Brazil - 44608 ; China - 42938 , 44495 ; Colombia - 44608 ; Congo,
Democratic Republic of the - 40504 , 44608 ; Congo, Republic of the - 40504 , 40818 ,
40868 , 44495 ; Cuba - 44608 ; Hawaii - 40504 , 40720 , 40818 , 40868 , 44495 , 44608 ;
Indonesia - 40504 , 40706 , 40818 , 40868 , 44495 , 44608 ; Mexico - 44608 ;
Mozambique - 40504 ; Venezuela - 40504 , 40868 , 44608 ; Viet Nam - 44608
Eucalyptus tereticornis: Brazil - 43508
Eucalyptus trabutii: Brazil - 43508
Eucalyptus urophylla: Cameroon - 43508 ; Colombia - 43508 ; Cuba - 43508
Eucalyptus ×grandis-urophylla: China - 44495
Cryphonectria cubensis:

Eucalyptus alba: Brazil - 34636
Eucalyptus angulosa: Brazil - 16887
Eucalyptus aromatica: Malaysia - 37861
Eucalyptus botryoides: Brazil - 16887 ; Cuba - 16904 , 39397
Eucalyptus camaldulensis (Stem canker.): Brazil - 16887 , 34636 ; China - 33984 ;
Florida - 1 , 16887 ; Georgia - 3886 ; Venezuela - 39196
Eucalyptus citriodora: Brazil - 16887
Eucalyptus cloeziana: Brazil - 34636
Eucalyptus deglupta: Brazil - 39155 ; Hawaii - 1710 , 16887 ; Thailand - 33984
Eucalyptus grandis: Australia - 33984 ; Brazil - 16887 , 34636 , 39155 , 39397 ;
Colombia - 37861 , 39397 ; Congo, Republic of the - 41773 ; Florida - 1 , 3581 , 16887 ;
Hawaii - 1710 , 16887 ; India - 39155 ; Indonesia - 33984 , 37417 ; South Africa - 33984
, 34234 , 36290 , 37417 , 37861 , 39397 ; Suriname - 16887 ; Venezuela - 33984 , 37417
, 37861
Eucalyptus longifolia: Brazil - 16887
Eucalyptus maculata: Brazil - 16887 ; Suriname - 16887
Eucalyptus marginata: Australia - 33984 , 37861 , 42963
Eucalyptus microcorys: Brazil - 16887
Eucalyptus paniculata: Brazil - 16887
Eucalyptus pellita: Brazil - 34636
Eucalyptus pilularis: Brazil - 16887
Eucalyptus propinqua: Brazil - 16887
Eucalyptus robusta: Brazil - 16887
Eucalyptus saligna: Brazil - 16887 , 34636 ; Hawaii - 1710 , 3887 , 16887 , 16904 ,
39155 ; Samoa - 16887 ; Suriname - 16887 ; Trinidad and Tobago - 16887
Eucalyptus sp. (Stem canker.): Brazil - 34636 ; Congo, Republic of the - 37861 ; Cuba 16904 ; Florida - 1 ; Hawaii - 37861 ; Hong Kong - 39155 ; Indonesia - 37417 , 37861 ,
39397 ; North America - 43975 ; Venezuela - 37861
Eucalyptus tereticornis: Brazil - 16887 , 34636
Eucalyptus torelliana: Brazil - 34636 , 39155
Eucalyptus trabutii: Brazil - 16887
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Eucalyptus urophylla: Brazil - 16887 , 34636 ; Cameroon - 37497 , 37861 , 39155 ,
42904 ; Congo, Republic of the - 41773
Eucalyptus angulosa: Brazil - 43508
Eucalyptus botryoides: Cuba - 43508
Eucalyptus camaldulensis: China - 44495 ; Cuba - 43508 ; Ghana - 44478
Eucalyptus citriodora: Suriname - 43508
Eucalyptus dagambae: Ghana - 44478
Eucalyptus deglupta: Hawaii - 43508 ; Puerto Rico - 43508
Eucalyptus grandis: China - 44495 ; Colombia - 40504 , 40818 , 40868 , 44495 ; Cuba 40818 , 44495 ; Florida - 43508 ; Ghana - 44478 ; Hawaii - 43508 ; Mexico - 40504 ,
40818 , 40868 ; South America - 43508
Eucalyptus longifolia: Brazil - 43508
Eucalyptus maculata: Brazil - 43508 ; Suriname - 43508
Eucalyptus marginata: Australia - 40504 , 40706 , 40818 , 40868 , 43508 , 44495
Eucalyptus microcorys: Brazil - 43508
Eucalyptus paniculata: Brazil - 43508
Eucalyptus pilularis: Brazil - 43508
Eucalyptus propinqua: Brazil - 43508
Eucalyptus robusta: Brazil - 43508
Eucalyptus saligna: Congo, Democratic Republic of the - 40868 ; Congo, Republic of the
- 44495 ; Cuba - 43508 ; Hawaii - 43508
Eucalyptus sp.: Brazil - 44608 ; China - 42938 , 44495 ; Colombia - 44608 ; Congo,
Democratic Republic of the - 40504 , 44608 ; Congo, Republic of the - 40504 , 40818 ,
40868 , 44495 ; Cuba - 44608 ; Hawaii - 40504 , 40720 , 40818 , 40868 , 44495 , 44608 ;
Indonesia - 40504 , 40706 , 40818 , 40868 , 44495 , 44608 ; Mexico - 44608 ;
Mozambique - 40504 ; Venezuela - 40504 , 40868 , 44608 ; Viet Nam - 44608
Eucalyptus tereticornis: Brazil - 43508
Eucalyptus trabutii: Brazil - 43508
Eucalyptus urophylla: Cameroon - 43508 ; Colombia - 43508 ; Cuba - 43508
Eucalyptus ×grandis-urophylla: China - 44495
Diaporthe cubensis:
Eucalyptus grandis (Canker.): Florida - 1843 ; Hawaii - 1843
Eucalyptus resinifera: Cuba - 8050
Eucalyptus saligna (Canker.): Hawaii - 1843

Cryptosporiopsis californiae
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Cryptos
poriopsis californiae&organismtype=Fungus&fromAllCount=yes
Cryptosporiopsis californiae Cheewangkoon, Denman & Crous 2010 (Ascomycetes,
Helotiales)
Distribution: North America (USA: CA).
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Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus sp. (Myrtaceae).
Supporting Literature:
Cheewangkoon, R., Groenewald, J.Z., Verkley, G.J.M., Hyde, K.D., Wingfield, M.J.,
Gryzenhout, M. , Summerell, B.A., Denman, S., Toanun, C., and Crous, P.W. 2010.
Re-evaluation of Cryptosporiopsis eucalypti and Cryptosporiopsis-like species occurring
on Eucalyptus leaves. Fung. Diversity 44: 89-105.
Updated on Feb 11, 2011
Cryptosporiopsis californiae:
Eucalyptus sp.: California - 44623

Cryptosporiopsis caliginosa
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Cryptosporiopsi
s caliginosa&organismtype=Fungus&fromAllCount=yes
Cryptosporiopsis caliginosa Cheewangkoon, Summerell & Crous 2010
(Ascomycetes, Helotiales)
Distribution: Australia.
Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus caliginosa (Myrtaceae).
Supporting Literature:
Cheewangkoon, R., Groenewald, J.Z., Verkley, G.J.M., Hyde, K.D., Wingfield, M.J.,
Gryzenhout, M. , Summerell, B.A., Denman, S., Toanun, C., and Crous, P.W. 2010.
Re-evaluation of Cryptosporiopsis eucalypti and Cryptosporiopsis-like species occurring
on Eucalyptus leaves. Fungi. Diversity 44: 89-105.
Updated on Feb 11, 2011
Cryptosporiopsis caliginosa:
Eucalyptus caliginosa: Australia - 44623

Cryptosporiopsis eucalypti:
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Cryptosporiopsi
s eucalypti&organismtype=Fungus&fromAllCount=yes
Cryptosporiopsis eucalypti:
Eucalyptus calophylla: New Zealand - 40040
104

Advanced Forest Protection, Inc.

11/14/2011

Eucalyptus camaldulensis: Australia - 42963
Eucalyptus ficifolia: New Zealand - 40040
Eucalyptus globulus: Australia - 29672
Eucalyptus grandis: Hawaii - 29672 ; India - 29672 ; Uganda - 41780
Eucalyptus nicholii: Australia - 29672
Eucalyptus robusta: Hawaii - 29672
Eucalyptus sp.: Australia - 29672

Cylindrocladium scoparium – leaf spot and foliar blight
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Cylindro
cladium scoparium&organismtype=Fungus&fromAllCount=yes
Cylindrocladium scoparium Morg. 1892
=Diplocladium cylindrosporium Ellis & Everh. 1900
=Cylindrocladium ellipticum Alfieri, C.P. Seym. & Sobers 1970
=Cylindrocladium pithecolobii Petch 1917
Alternate State (Teleomorph): Calonectria morganii Crous, Alfenas & M.J. Wingf.
Distribution: Widespread, but distribution obscured by taxonomic confusion.
Disease Note: Blight, cankers, damping off, leaf spot, rots, etc.
Host: Multiple genera in multiple families.
Updated on Sep 03, 2010
Calonectria morganii Crous, Alfenas & M.J. Wingf. 1993 (Ascomycetes, Hypocreales)
Alternate State (Anamorph): Cylindrocladium scoparium Morg.
Distribution: Widespread, but distribution obscured by taxonomic confusion.
Disease Note: Blight, cankers, damping off, leaf spot, rots, etc.
Host: Multiple genera in multiple families.
Supporting Literature:
Crous, P.W. 2002. Taxonomy and pathology of Cylindrocladium (Calonectria) and
allied genera. American Phytopathological Society, St. Paul, Minnesota : 278.
Crous, P.W., Alfenas, A.C., and Wingfield, M.J. 1993. Calonectria scoparia and
Calonectria morganii sp.nov., and variation among isolates of their Cylindrocladium
anamorphs. Mycol. Res. 97: 701-708.
Lombard, L., Crous, P.W., Wingfield, B.D., and Wingfield, M.J. 2010. Multigene
phylogeny and mating tests reveal three cryptic species related to Calonectria
pauciramosa. Stud. Mycol. 66: 15-30.
Updated on Sep 03, 2010
Eucalyptus hosts:
Calonectria morganii:
Eucalyptus sp.: Brazil - 37066 ; United States - 37066
Cylindrocladium scoparium:
Eucalyptus acmenoides: Brazil - 34636
Eucalyptus alba: Brazil - 34636
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Eucalyptus amplifolia (Foliar blight, stem lesions, root rot, leaf spot.): Florida - 1
Eucalyptus camaldulensis (Foliar blight, stem lesions, root rot, leaf spot.): Florida - 1
Eucalyptus cinerea (Foliar blight, stem lesions, root rot, leaf spot.): Argentina - 8051 ;
Florida - 1
Eucalyptus citriodora: Brazil - 34636 ; Japan - 7983 , 8051
Eucalyptus cloeziana: Brazil - 34636
Eucalyptus coccifera: Japan - 7983 , 8051
Eucalyptus dunnii: Brazil - 34636
Eucalyptus erythrocorys: New Zealand - 6224 , 40040
Eucalyptus fraxinoides: New Zealand - 6224 , 40040
Eucalyptus gigantea: Japan - 7983 , 8051 , 42066
Eucalyptus globulus: Argentina - 8051 ; Japan - 7983 , 8051 , 42066
Eucalyptus grandis (Foliar blight, stem lesions, root rot, leaf spot.): Brazil - 34636 ;
Florida - 1 , 2471
Eucalyptus gunnii: Japan - 7983 , 8051
Eucalyptus longifolia: Japan - 7983 , 8051
Eucalyptus macarthurii: India - 5834
Eucalyptus microcorys: Brazil - 34636
Eucalyptus muelleriana: New Zealand - 6224 , 40040
Eucalyptus obliqua: Japan - 7983 , 8051
Eucalyptus paniculata: Brazil - 34636
Eucalyptus pauciflora: Japan - 7983 , 8051
Eucalyptus regnans: Japan - 7983 , 8051
Eucalyptus resinifera: Japan - 7983 , 8051
Eucalyptus robusta (Foliar blight, stem lesions, root rot, leaf spot.): Florida - 1 , 2471 ;
Japan - 7983 , 8051 , 42066
Eucalyptus saligna (Foliar blight, stem lesions, root rot, leaf spot.): Brazil - 34636 ;
Florida - 1 ; Japan - 7983 , 8051 ; New Zealand - 6224 , 40040
Eucalyptus sp. (Foliar blight, stem lesions, root rot, leaf spot.): Argentina - 7983 ; Brazil 7983 , 27970 , 34636 , 35974 ; Cuba - 8050 ; Florida - 1 ; Japan - 42066 ; North Carolina
- 282 ; South Africa - 8295 ; United States - 27970
Eucalyptus tereticornis (Foliar blight, stem lesions, root rot, leaf spot.): Brazil - 34636 ;
Florida - 1 ; Japan - 7983 , 8051
Eucalyptus torelliana: Brazil - 34636
Eucalyptus urophylla: Brazil - 34636
Eucalyptus viminalis (Foliar blight, stem lesions, root rot, leaf spot.): Florida - 1 ; Japan 7983 , 8051

Erythricium salmonicolor
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Erythricium
salmonicolor&organismtype=Fungus&fromAllCount=yes
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Erythricium salmonicolor (Berk. & Broome) Burds. 1985 (Basidiomycetes,
Polyporales)
≡Corticium salmonicolor Berk. & Broome 1873
≡Botryobasidium salmonicolor (Berk. & Broome) Venkatar. 1950
≡Pellicularia salmonicolor (Berk. & Broome) Dastur 1946
≡Phanerochaete salmonicolor (Berk. & Broome) Jülich 1975
≡Terana salmonicolor (Berk. & Broome) Kuntze 1891
=Aleurodiscus javanicus Henn. 1900
≡Corticium javanicum (Henn.) Sacc. & P. Syd. 1902
=Corticium zimmermannii Sacc. & P. Syd. 1902
Alternate State (Anamorph): Necator decretus Massee
Notes: Cunningham's (1963) synonyms are accepted in this nomenclaotor.
Distribution: Cosmopolitan in subtropical to tropical regions.
Disease Note: Pink disease, limb blight.
Host: Multiple genera in multile families.
Updated on May 30, 2008
Necator decretus Massee 1898
Alternate State (Teleomorph): Erythricium salmonicolor (Berk. & Broome) Burds.
Distribution: Cosmopolitan in subtropical to tropical regions.
Disease Note: Pink disease, limb blight.
Host: Multiple genera in multiple families.
Supporting Literature:
Burdsall Jr., H.H. 1985. A contribution to the taxonomy of the genus Phanerochaete.
Mycol. Mem. 10.: 1-165.
Cunningham, G.H. 1963. The Thelephoraceae of Australia and New Zealand. New
Zealand Dept. Sci. Industr. Res. Bull. 145: --.
Mordue, J.E.M., and Gibson, I.A.S. 1976. Corticium salmonicolor. C.M.I. Descr.
Pathog. Fungi Bact. 511: 1-2.
Updated on May 30, 2008
Eucalyptus hosts:
Corticium salmonicolor:
Eucalyptus robusta: Mauritius - 23735
Erythricium salmonicolor:
Eucalyptus alba: Brazil - 34636
Eucalyptus camaldulensis: Brazil - 34636 ; Ethiopia - 41763 , 41768
Eucalyptus cloeziana: South Africa - 34234
Eucalyptus grandis: Brazil - 34636
Eucalyptus macarthurii: South Africa - 40071
Eucalyptus maculata: Brazil - 34636
Eucalyptus robusta: Brazil - 34636
Eucalyptus saligna: Brazil - 34636 ; South Africa - 34234
Eucalyptus sp.: Brazil - 34636
Eucalyptus urophylla: Brazil - 34636
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Fairmaniella leprosa
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Fairmaniella
leprosa&organismtype=Fungus&fromAllCount=yes
Fairmaniella leprosa (Fairm.) Petr. & Syd. 1927 [1926] (Ascomycetes, Incertae
sedis)
Melanconium eucalypticola Hansf. 1956
Coniothyrium leprosum Fairm. 1923
Distribution: CA, HI; Chile; Zambia; South Africa; Australia; New Zealand.
Substrate: On leaves (Sutton. Mycol. Pap. 123:39. 1971).
Updated prior to 1989
Coniothyrium leprosum:
Eucalyptus sp. (On fruits.): California - 3
Fairmaniella leprosa:
Eucalyptus camaldulensis (On leaves.): Hawaii - 1710
Eucalyptus delegatensis: New Zealand - 40040
Eucalyptus fasciculosa: Australia - 6801
Eucalyptus fastigata: New Zealand - 40040
Eucalyptus globulus: Chile - 41785 ; South Africa - 6534 , 34234 ; Uruguay - 32555
Eucalyptus globulus subsp. globulus: New Zealand - 40040
Eucalyptus sp.: Australia - 6534 ; California - 9927 ; Chile - 6534 ; Florida - 1714 ;
Hawaii - 1649 , 6534 , 7077 ; New Zealand - 6534 ; Zambia - 6534

Ganoderma applanatum
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisNa
me=Ganoderma applanatum&organismtype=Fungus&fromAllCount=yes
Ganoderma applanatum (Pers.) Pat. 1887 (Basidiomycetes, Polyporales)
≡ Boletus applanatus Pers. 1799
≡Fomes applanatus (Pers.) Gillet 1878
≡Polyporus applanatus (Pers.) Wallr. 1833
=Polyporus megaloma Lév. 1846 Note: Based on an American type and hitherto
considered to be a synonym of the above.
≡ Ganoderma megaloma (Lév.) Bres. 1913
Notes: Moncalvo and Ryvarden(1997) note that this taxon has many synonyms, but its
circumscription is in need of additional clarification. Only a few synonyms are listed
here.
Distribution: Widespread.
Host: Multiple genera in multiple families.
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Supporting Literature:
Moncalvo, J.-M., and Ryvarden, L. 1997. A Nomenclatural Study of the
Ganodermataceae Donk. Synopsis Fungorum 11. Fungiflora, Oslo, 114
pages.
Steyaert, R.L. 1975. Ganoderma applanatum. C.M.I. Descr. Pathog. Fungi Bact.
443: 1-2.
Updated on Jan 07, 2009
Eucalyptus globulus (Heart rot.): California - 9927 , 25284 ; Hawaii - 94
Eucalyptus regnans: Australia - 7983
Eucalyptus sp.: Australia - 7983 ; California - 9927 ; Japan - 42066 ; Portugal - 7983 ;
Southern Africa - 8029

Ganoderma lucidum
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Ganoder
ma lucidum&organismtype=Fungus&fromAllCount=yes
Ganoderma lucidum (Curtis : Fr.) P. Karst. 1881 (Basidiomycetes, Polyporales)
≡ Boletus lucidus Curtis : Fr. 1922
≡Grifola lucida (Curtis : Fr.) Gray 1821
≡Fomes lucidus (Curtis : Fr.) Cooke 1851
≡Phaeoporus lucidus (Curtis : Fr.) J. Schröt. 1888
≡Placodes lucidus (Curtis : Fr.) Quél. 1888
≡Polyporus lucidus (Curtis : Fr.) Fr. 1821 Note: Sanctioned by Fries, Syst, Mycol. I:353
1821.
Notes: Steyaert (1975) lists several additional taxonomic synonyms. Moncalvo et al.
(1995) distinguish several groups within the Ganoderma lucida complex; taxonomy of
this complex remains unsettled. Moncalvo et al. (1995) argue that Ganoderma lucida
sensu stricto is restricted to Europe, but other authors disagree. See Crop Protection
Compendium for further discussion.
Distribution: Europe. North America and Asian collections may represent a distinct
species (Moncalvo 1995).
Substrate: Tree bole, buried wood.
Disease Note: Butt rot, lethal root rot.
Host: Trees from multiple plant families.
Supporting Literature:
Moncalvo, J.-M., Wang, H.-F., and Hseu, R.-S. 1995. Gene phylogeny of the
Ganoderma lucidum complex based on ribosomal DNA sequences. Comparison with
traditional taxonomic characters. Mycol. Res. 99: 1489-1499.
Steyaert, R.L. 1975. Ganoderma lucidum. C.M.I. Descr. Pathog. Fungi Bact. 445: 1-2.
Updated on Nov 16, 2005
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Eucalyptus hosts:
Eucalyptus citriodora: India - 7983
Eucalyptus globulus: Argentina - 7983

Harknessia eucalypti
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=
harknessia eucalypti&organismtype=Fungus&fromAllCount=yes
Harknessia eucalypti Cooke 1881 (Ascomycetes, Diaporthales)
Distribution: CA; Australia; Great Britain; Italy; New Zealand.
Substrate: On leaves.
Updated prior to 1989
Harknessia eucalypti:
Banksia marginata: Australia - 24959
Eucalyptus alba: Brazil - 34636
Eucalyptus cinerea: USSR - 7066
Eucalyptus drepanophylla: Australia - 6767
Eucalyptus globulus: California - 9927 ; Greece - 8187 ; New Zealand - 6224 ; South
Africa - 6534 , 6535
Eucalyptus globulus subsp. globulus: New Zealand - 40040
Eucalyptus maidenii: South Africa - 6534 , 6535
Eucalyptus marginata: Australia - 6765
Eucalyptus nitens: South Africa - 6534 , 6535 , 34234
Eucalyptus regnans: Australia - 37497
Eucalyptus sp.: Australia - 6765 ; Brazil - 34636 ; California - 336 , 9927 ; South
Carolina - 7077 ; United Kingdom - 8539

Kirramyces epicoccoides
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Cercospora
epicoccoides&organismtype=Fungus&fromAllCount=yes
Kirramyces epicoccoides (Cooke& Massee) J. Walker, B. Sutton & Pascoe 1992
≡Cercospora epicoccoides Cooke & Massee 1891
≡Phaeophleospora epicoccoides (Cooke & Massee) Crous, F.A. Ferreira & B. Sutton 1997
≡Readeriella epicoccoides (Cooke & Massee) Crous & U. Braun 2007
=Phaeoseptoria eucalypti Hansf. 1957
=Hendersonia grandispora McAlpine 1903
=Phaeoseptoria luzonensis Tak. Kobay. 1978
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Alternate State (Teleomorph): Teratosphaeria suttonii (Crous & M.J. Wingf.) Crous & U.
Braun
Distribution: Widespread.
Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus spp. (Myrtaceae).
Updated on Mar 08, 2011
Teratosphaeria suttonii (Crous & M.J. Wingf.) Crous & U. Braun 2007 (Ascomycetes,
Pleosporales)
≡ Mycosphaerella suttonii Crous & M.J. Wingf. 1997
Variant spelling Mycosphaerella suttoniae Crous & M.J. Wingf. 1997 Note: Original
publication; corrected, based on B. Sutton.
Alternate State (Anamorph): Kirramyces epicoccoides (Cooke& Massee) J. Walker, B. Sutton
& Pascoe
Distribution: Widespread.
Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus spp. (Myrtaceae).
jSupporting Literature:
Crous, P.W., Ferreira, F.A., and Sutton, B.C. 1997. A comparison of the fungal genera
Phaeophleospora and Kirramyces (coelomycetes). S. African J. Bot. 63: 111-115.
Crous, P.W., and Wingfield, M.J. 1997. New species of Mycosphaerella occurring on
Eucalyptus leaves in Indonesia and Africa. Canad. J. Bot. 75: 781-790.
Crous, P.W., Braun, U., and Groenewald, J.Z. 2007. Mycosphaerella is polyphyletic. Stud.
Mycol. 58: 1-32.
Crous, P.W., Summerell, B.A., Carnegie, A.J., Wingfield, M.J., Hunter, G.C., Burgess, T.I.,
Andjic, V., Barber, P.A., and Groenewald, J.Z. 2009. Unravelling Mycosphaerella: do
you believe in genera?. Persoonia 23: 99-118.
Walker, J., Sutton, B.C., and Pascoe, I.G. 1992. Phaeoseptoria eucalypti and similar fungi on
Eucalyptus, with description of Kirramyces gen. nov. (Coelomycetes). Mycol. Res. 96:
911-924.
Updated on Mar 08, 2011
Cercospora epicoccoides:
Eucalyptus camaldulensis (Leaf spot.): Florida - 1
Eucalyptus cinerea (Leaf spot.): Florida - 1
Eucalyptus citriodora: Taiwan - 8303
Eucalyptus globulus (Leaf spot.): Argentina - 8051 ; Australia - 7983 , 8051 ; China - 8097 ;
Florida - 1 ; Taiwan - 8051 , 8303 , 37549
Eucalyptus grandis (Leaf spot.): Florida - 1
Eucalyptus robusta: China - 8097 ; Taiwan - 37549
Eucalyptus rostrata: Argentina - 8051
Eucalyptus saligna (Leaf spot.): Florida - 1
Eucalyptus sp. (Leaf spot.): Australia - 786 ; Brazil - 34636 ; Florida - 1 ; Taiwan - 37549
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Kirramyces epicoccoides:
Eucalyptus amplifolia: Australia - 27624
Eucalyptus camaldulensis: Argentina - 27624 ; Australia - 27624 ; Brazil - 27624
Eucalyptus citriodora: Australia - 27624
Eucalyptus delegatensis: Tasmania - 27624
Eucalyptus exserta: Australia - 27624
Eucalyptus globulus: Australia - 27624 ; Ethiopia - 27624 ; India - 27624
Eucalyptus globulus subsp. bicostata: Australia - 27624
Eucalyptus grandis: Australia - 27624 ; South Africa - 27624
Eucalyptus hybrid: Zambia - 27624
Eucalyptus longifolia: Australia - 27624
Eucalyptus macarthurii: Australia - 27624
Eucalyptus maculata: Australia - 27624
Eucalyptus microcorys: Malawi - 27624
Eucalyptus platypus: Australia - 27624
Eucalyptus resinifera: Zambia - 27624
Eucalyptus robusta: Hong Kong - 27624
Eucalyptus saligna: Australia - 27624 ; Ethiopia - 27624 ; New Zealand - 27624
Eucalyptus sideroxylon: Australia - 27624 ; Hong Kong - 27624
Eucalyptus sp.: Australia - 27624 ; China - 42938 ; India - 27624 ; Myanmar - 27624 ;
Philippines - 27624 ; Tanzania - 27624
Eucalyptus tereticornis: India - 27624
Eucalyptus urophylla: Brazil - 27624
Eucalyptus viminalis: Australia - 27624
Mycosphaerella suttoniae:
Eucalyptus bicostata: South Africa - 34234
Eucalyptus camaldulensis: South Africa - 34234
Eucalyptus cladocalyx: South Africa - 34234
Eucalyptus dunnii: South Africa - 34234
Eucalyptus globulus: Australia - 40600 ; South Africa - 34234
Eucalyptus grandis: Australia - 32811 , 32831 ; Brazil - 32831 ; South Africa - 34234
Eucalyptus macarthurii: South Africa - 34234
Eucalyptus maidenii: South Africa - 34234
Eucalyptus nitens: South Africa - 34234
Eucalyptus nova-anglica: South Africa - 34234
Eucalyptus quadrangulata: South Africa - 34234
Eucalyptus resinifera: South Africa - 34234
Eucalyptus saligna: South Africa - 34234
Eucalyptus sp.: Indonesia - 40273
Eucalyptus tereticornis: South Africa - 34234
Eucalyptus urophylla: South Africa - 34234
Mycosphaerella suttonii:
Eucalyptus sp.: Indonesia - 40726
Phaeophleospora epicoccoides:
Eucalyptus blakelyi: Japan - 42066
Eucalyptus botryoides: Japan - 42066
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Eucalyptus camaldulensis: Japan - 42066
Eucalyptus globulus: Japan - 42066
Eucalyptus haemastoma: Japan - 42066
Eucalyptus mannifera: Japan - 42066
Eucalyptus microcorys: Japan - 42066
Eucalyptus robusta: Japan - 42066
Eucalyptus rudis: Japan - 42066
Eucalyptus saligna: Japan - 42066 ; New Zealand - 40040
Eucalyptus sp.: Argentina - 37852 ; Australia - 37852 ; Bhutan - 37852 ; Brazil - 37852 ;
Colombia - 37852 ; Ethiopia - 37852 ; Hong Kong - 37852 ; India - 37852 ; Indonesia 37852 ; Italy - 37852 ; Japan - 37852 , 42066 ; Kenya - 41830 ; Madagascar - 37852 ;
Malawi - 37852 , 41830 ; Mozambique - 41830 ; Myanmar - 37852 ; New Zealand - 37852
; Philippines - 37852 ; South Africa - 37852 ; Taiwan - 37852 ; Tanzania - 37852 , 41830 ;
United States - 37852 ; Zambia - 37852 , 41830
Eucalyptus tereticornis: Japan - 42066
Eucalyptus viminalis: Japan - 42066
Phaeoseptoria eucalypti:
Eucalyptus bicostata: South Africa - 6535 , 6905
Eucalyptus camaldulensis: Brazil - 34636 ; Italy - 28295 ; New Zealand - 40040 ; South Africa 6535 , 6905
Eucalyptus citriodora: Brazil - 34636
Eucalyptus cladocalyx: South Africa - 6535 , 6905
Eucalyptus delegatensis: Australia - 6732
Eucalyptus dunnii: South Africa - 6535 , 6905
Eucalyptus globosus: India - 6558
Eucalyptus globulus: Italy - 28295 ; South Africa - 6535 , 6905
Eucalyptus grandis: Brazil - 34636 ; South Africa - 6535 , 6905
Eucalyptus macarthurii: South Africa - 6535 , 6905
Eucalyptus maidenii: South Africa - 6535 , 6905
Eucalyptus nitens: South Africa - 6535 , 6905
Eucalyptus nova-anglica: South Africa - 6535 , 6905
Eucalyptus quadrangulata: South Africa - 6535 , 6905
Eucalyptus resinifera: South Africa - 6535 , 6905
Eucalyptus robusta: Hong Kong - 34650 , 36727
Eucalyptus saligna: Hawaii - 6337 ; New Zealand - 6224 ; South Africa - 6535 , 6905
Eucalyptus sp.: Brazil - 34636 ; China - 36727 ; Hawaii - 1710 ; Philippines - 6806 ; South
Africa - 5984
Eucalyptus tereticornis: Australia - 6767 ; Brazil - 34636 ; Myanmar - 43055 ; South Africa 6535 , 6905
Eucalyptus urophylla: Brazil - 34636 ; South Africa - 6905
Eucalyptus ×camaldulensis-grandis: South Africa - 6535 , 6905
Eucalyptus ×cladocalyx-grandis: South Africa - 6535 , 6905
Eucalyptus ×grandis-macarthurii: South Africa - 6535 , 6905
Eucalyptus ×grandis-nitens: South Africa - 6535 , 6905
Eucalyptus ×grandis-tereticornis: South Africa - 6535 , 6905
Eucalyptus ×grandis-urophylla: South Africa - 6535 , 6905
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Eucalyptus ×macarthurii-tereticornis: South Africa - 6535 , 6905
Phaeoseptoria luzonensis:
Eucalyptus sp.: Philippines - 6556 , 7281
Readeriella epicoccoides:
Eucalyptus sp.: Hawaii - 44451
Teratosphaeria suttonii:
Eucalyptus pellita: Viet Nam - 44018
Eucalyptus sp.: Hawaii - 44451 ; Indonesia - 44018
Eucalyptus tereticornis: Bolivia - 43563

Microthia havanensis
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Microthi
a havanensis&organismtype=Fungus&fromAllCount=yes
Microthia havanensis (Bruner) Gryzenh. & M.J. Wingf. 2006 (, )
≡ Endothia havanensis Bruner 1916
≡Cryphonectria havanensis (Bruner) M.E. Barr 1978
Distribution: Widespread based on scattered reports, especially North America.
Host: Especially Eucalyptus spp. (Myrtaceae) and several reports from taxa in other
families.
Supporting Literature:
Gryzenhout, M. , Wingfield, B.D., and Wingfield, M.J. 2009. Taxonomy, Phylogeny,
and Ecology of Bark-Inhabiting and Tree-Pathogenic Fungi in the Cryphonectriaceae.
APS Press, St. Paul, Minnesota, 119 pages.
Updated on Jul 06, 2009
Cryphonectria havanensis:
Betula ermanii: Japan - 42066
Betula sp.: Japan - 40720
Castanopsis cuspidata var. sieboldii: Japan - 42066
Eucalyptus camaldulensis: Florida - 3887
Eucalyptus citriodora: Brazil - 34636
Eucalyptus globulus: Japan - 40720 , 42066
Eucalyptus grandis: Brazil - 34636
Eucalyptus saligna: Brazil - 34636 ; Congo, Democratic Republic of the - 37497 , 40706
Eucalyptus sp.: Cuba - 16904
Mangifera indica: West Indies - 37521
Persea americana: Cuba - 39195
Pyrus serotina var. culta: Japan - 42066
Pyrus sinensis: Japan - 40720
Quercus acutissima: Japan - 42066
Quercus dentata: Japan - 42066
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Quercus glandulifera: Japan - 40720
Quercus serrata: Japan - 42066
Quercus sp.: Japan - 42066
Quercus variabilis: Japan - 40720 , 42066
Spondias mombin: West Indies - 37521
Endothia havanensis:
Betula ermanii: Japan - 7361
Castanopsis cuspidata var. sieboldii: Japan - 7361
Eucalyptus calophylla: Australia - 16917
Eucalyptus globulus: Japan - 7361
Eucalyptus marginata: Australia - 16917
Eucalyptus saligna: Australia - 16917
Eucalyptus sp.: Cuba - 8050
Eucalyptus wandoo: Australia - 16917
Mangifera indica: Cuba - 7505
Persea americana: Cuba - 8361
Persea sp.: Cuba - 7505 ; Japan - 7505
Pyrus pyrifolia var. culta: Japan - 7361
Quercus dentata: Japan - 7361
Quercus serrata: Japan - 7361
Quercus variabilis: Japan - 7361
Microthia havanensis:
Eucalyptus botryoides: Cuba - 40720 , 43508
Eucalyptus camaldulensis: Cuba - 43508
Eucalyptus grandis: Florida - 40720 , 43508 ; Hawaii - 43508 ; Mexico - 43508
Eucalyptus robusta: Florida - 40720 , 43508
Eucalyptus saligna: Mexico - 40720 , 43508
Eucalyptus sp.: Cuba - 40720 ; Hawaii - 40720
Mangifera indica: Cuba - 40720 , 43508
Myrica faya: Azores - 40720 , 43508 ; Madeira Islands - 40720 , 43508
Persea gratissima: Cuba - 43508
Spondias mombin: Cuba - 43508
Spondias myrobalanus: Cuba - 40720 , 43508
Spondias sp.: Cuba - 40720

Phellinus gilvus
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Phellinu
s gilvus&organismtype=Fungus&fromAllCount=yes
Phellinus gilvus (Schwein. : Fr.) Pat. 1900 (Basidiomycetes, Hymenochaetales)
Hapalopilus gilvus (Schwein. : Fr.) Murrill 1904
Polyporus gilvus (Schwein. : Fr.) Fr.
Polyporus licnoides Mont. 1840
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Variant spelling Polyporus lionoides Mont. Note: Saccardo's Syll. fung. XXIII: 432
Notes: Refer to Larsen & Cobb-Poulle (Syn. Fungorum 3:65. 1990) for a more extensive
synonymy.
Distribution: Widespread.
Substrate: On living and dead hardwoods, rarely on conifers. White rot of dead wood
and heart rot of living trees.
Updated prior to 1989
Eucalyptus hosts:
Hapalopilus gilvus:
Eucalyptus sp.: Cuba - 8050
Phellinus gilvus
Eucalyptus globulus: California - 94 , 9927 , 25284 ; Hawaii - 36926 ; New Zealand 6224
Eucalyptus grandis: Zimbabwe - 6903
Eucalyptus maculata: Zimbabwe - 6903
Eucalyptus obliqua: Australia - 6801
Eucalyptus robusta: Hawaii - 36926
Eucalyptus sp.: Hawaii - 8074 ; New Zealand - 5832
Polyporus gilvus:
Eucalyptus diversicolor: Southern Africa - 8029
Eucalyptus gomphocephala: Southern Africa - 8029
Eucalyptus rostrata: Southern Africa - 8029
Eucalyptus sideroxylon: Southern Africa - 8029

Phytophthora cinnamomi
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Phytopht
hora cinnamomi&organismtype=Fungus&fromAllCount=yes
Phytophthora cinnamomi var. cinnamomi Rands 1922 (Oomycetes, Pythiales)
≡Phytophthora cinnamomi Rands 1922 Note: See type variety.
Notes: Previously considered a synonym of Phytophthora cambivora, but now
recognized as distinct (Waterhouse 1963).
Distribution: Cosmopolitan.
Substrate: Roots, stems, heartwood.
Disease Note: Root rot, heart rot, wilt. Causes ink disease of Chestnut in conjunction
with Phytophthora cambivora. A serious pathogen of hardwood forests and various crop
species.
Host: 266 genera in 90 families, commonly hardwood trees.
Supporting Literature:
Erwin, D.C., and Ribeiro, O.K. 1996. Phytophthora Diseases Worldwide. APS Press,
St. Paul, Minnesota, 562 pages.
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Ho, H.H., and Chang, H.S. 1992. A re-evaluation of Phytophthora species described by
K. Sawada in Taiwan. Mycotaxon 43: 297-316.
Kroon, L.P.N.M., Bakker, F.T., van den Bosch, G.B.M., Bonants, P.J.M., and Flier,
W.G. 2004. Phylogenetic analysis of Phytophthora species based on mitochondrial and
nuclear DNS sequences. Fungal Genet. Biol. 41: 766-782.
Waterhouse, G.M. 1963. Key to the species of Phytophthora de Bary. Mycol. Pap. 92:
1-22.
Waterhouse, G.M. 1970. The genus Phytophthora de Bary. Mycol. Pap. 122: 1-59.
Waterhouse, G.M., and Waterston, J.M. 1966. Phytophthora cinnamomi. C.M.I.
Descr. Pathog. Fungi Bact. 113: 1-2.
Updated on Jun 06, 2006
Phytophthora cinnamomi
Eucalyptus hosts:
Eucalyptus amygdalina: Australia - 6732
Eucalyptus baxteri: Australia - 6801 ; Hawaii - 1710
Eucalyptus calophylla: Hawaii - 1710
Eucalyptus citriodora: Hawaii - 1710 ; South Africa - 34234
Eucalyptus delegatensis: Australia - 6732
Eucalyptus dunnii: South Africa - 34234
Eucalyptus fastigata: South Africa - 34234
Eucalyptus ficifolia: New Zealand - 6224 , 40040
Eucalyptus fraxinoides: South Africa - 34234
Eucalyptus globulus: Australia - 6732
Eucalyptus gomphocephala: Australia - 6765
Eucalyptus gummifera: Australia - 32909 , 44530
Eucalyptus lehmannii: Australia - 6765 ; South Africa - 34234
Eucalyptus leucoxylon: Australia - 6732
Eucalyptus macarthurii: South Africa - 34234
Eucalyptus macrandra: Australia - 6801
Eucalyptus marginata: Australia - 6765 ; Hawaii - 1710
Eucalyptus megacarpa: Australia - 6801
Eucalyptus morrisbyi: Australia - 6732
Eucalyptus obliqua: Australia - 6732 , 6801 ; Hawaii - 1710
Eucalyptus occidentalis: Australia - 6765
Eucalyptus pilularis: Hawaii - 1710
Eucalyptus radiata: South Africa - 34234
Eucalyptus regnans: Australia - 6732
Eucalyptus robusta: Hawaii - 1710
Eucalyptus rubida: Australia - 6801
Eucalyptus saligna: Hawaii - 605 , 1710
Eucalyptus sieberi: Australia - 6732
Eucalyptus sieberiana: Hawaii - 1710
Eucalyptus smithii: South Africa - 34234
Eucalyptus sp.: Australia - 6732 , 7983 , 8051 , 25787 , 30294 ; Brazil - 34636 ;
California - 9927
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Eucalyptus viminalis: Australia - 6732
Phytophthora sp.
Eucalyptus cinerea (Root rot.): Florida - 1
Eucalyptus globulus: Mexico - 7848
Eucalyptus lehmannii: California - 9927 , 25284
Eucalyptus sp.: Argentina - 8051 ; Brazil - 34636 ; California - 9927 , 25284

Pseudoplagiostoma eucalypti
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Pseudop
lagiostoma eucalypti&organismtype=Fungus&fromAllCount=yes
Pseudoplagiostoma eucalypti Cheewangkoon, M.J. Wingf. & Crous 2010 (, )
Distribution: Scattered reports.
Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus spp. (Myrtaceae).
Supporting Literature:
Cheewangkoon, R., Groenewald, J.Z., Verkley, G.J.M., Hyde, K.D., Wingfield, M.J.,
Gryzenhout, M. , Summerell, B.A., Denman, S., Toanun, C., and Crous, P.W. 2010.
Re-evaluation of Cryptosporiopsis eucalypti and Cryptosporiopsis-like species occurring
on Eucalyptus leaves. Fung. Diversity 44: 89-105.
Updated on Feb 11, 2011
Pseudoplagiostoma eucalypti:
Eucalyptus grandis: Hawaii - 44623
Eucalyptus urophylla: Venezuela - 44623

Puccinia psidii
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Puccinia
psidii&organismtype=Fungus&fromAllCount=yes
Puccinia psidii G. Winter 1884 (Urediniomycetes, Uredinales)
≡Bullaria psidii (G. Winter) Arthur & Mains 1922
≡Puccinia subneurophila Speg. 1922 Note: This name was published as a replacement
name (nom. nov.) for Puccinia psidii. It is possible that Spegazinni considered
subneurophila to have priority due to Uredo subneurophila Speg. 1883, however this is an
anamorphic name and cannot serve as the basionym for the teleomorphic state. This name
was superfluous when published because the author cited an older epithet as a synonym
(Art. 52.1).
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=Puccinia actinostemonis H.S. Jacks. & Holw. 1931
=Puccinia barbacensis Rangel 1916
=Puccinia brittoi Rangel 1916
=Puccinia camargoi Puttemans 1930
=Puccinia cambucae Puttemans 1916
=Puccinia eugeniae Rangel 1916
=Puccinia grumixamae Rangel 1918
=Puccinia jambolani Rangel 1912
=Puccinia jambosae Henn. 1902
≡Puccinia neurophila Speg. 1925 Note: Not Puccinia nerviphila Grognot 1863.
Published as a new combination based on Uredo neurophila Speg., but also listing
Puccinia jambosae as a synonym. Spegazzini regarded neurophila as the oldest epithet,
however this is an anamorphic name and cannot serve as the basionym for the
teleomorphic state. This name was superfluous when published because the author cited
Puccinia jambosae as a synonym at the time of publication (Art. 52.1).
=Puccinia rompelii Magnus 1907
Alternate State (Anamorph): Uredo subneurophila Speg.
Notes: The accepted name for the anamorphic state requires attention. Buritica et al.
(1996) created the combination Uredo eugeniarum (Link) Buritica 1996, since this is the
oldest epithet applied to the anamorph, but this is a later illegitimate homonym of Uredo
eugeniarum Henn. 1895. As a result, the oldest available epithets in Uredo for this
species are subneurophila and neurophila, both published in the same work and having
equal priority. The first of these chosen and effectively published as the accepted name
for the anamorph will estabish the priority (Art. 11.5). It is possible that a previous author
has made this choice, but I could not locate any record of this. This website lists Uredo
subneurophila but this does not constitute effective publication, and Uredo neurophila is,
at this time, an equivalent choice for accepted name.
Distribution: South America, Central America and Caribbean, North America (Mexico,
USA: HI, FL). Reports from Asia (Taiwan, India) and Africa (South Africa) are
unreliable, and this species is listed as currently absent from Africa and Asia (EPPO
2004).
Substrate: Living leaves, flowers, twigs, fruits.
Disease Note: Autoecious rust; may cause severe defoliation. Urediospores may be
disseminated by rain.
Host: Myrtaceae, including Psidium guajava (guava), Eucalyptus, and Pimenta dioica
(pimento or allspice).
Updated on May 11, 2010
Uredo subneurophila Speg. 1884
=Caeoma eugeniarum Link 1825
[≡ Uredo eugeniarum (Link) Buriticá 1996 - illegitimate later homonym, not included in
search] Note: non Henn. 1895.
=Uredo eugeniarum Henn. 1895 Note: Not Uredo eugeniarum (Link) Buritica 1996.
=Uredo flavidula G. Winter 1885
=Aecidium glaziovii Henn. 1897
=Uredo goeldiana Henn. 1903
=Uredo myrciae Mayor 1913
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=Uredo myrtacearum Pazschke 1890
=Uredo neurophila Speg. 1884 Note: This name has equal priority with Uredo
subneurophila and could also be chosen as the accepted name of the anamorphic state
(Art. 11.5).
=Uredo pitangae Speg. 1899 Note: Published as pitanga.
=Uredo rochaei Puttemans 1906
Alternate State (Teleomorph): Puccinia psidii G. Winter
Notes: Uredo neurophila was published in the same work and has equal priority.
Distribution: South America, Central America and Caribbean, North America (Mexico,
USA: HI, FL). Reports from Asia (Taiwan, India) and Africa (South Africa) are
unreliable, and this species is listed as currently absent from Africa and Asia (EPPO
2004).
Substrate: Living leaves, flowers, twigs, fruits.
Disease Note: Autoecious rust; may cause severe defoliation. Urediospores may be
disseminated by rain.
Host: Myrtaceae, including Psidium guajava (guava), Eucalyptus, and Pimenta dioica
(pimento or allspice).
Supporting Literature:
Arthur, J.C. 1922. Aecidiaceae in North America. Flora 7: 481-604.
Buritica, P., and Pardo Cardona, V.M. 1996. Flora Uredineana Colombiana. Rev.
Acad. Colomb. Cienc. 20: 183-236.
Hennen, J.F., Hennen, M.M., and Figueiredo, M.B. 1982. [Index of the rust fungi
(Uredinales) of Brazil]. Arch. Inst. Biol. (Sao Paulo), Suppl. 1 49: 1-201.
Laundon, G.F., and Waterston, J.M. 1965. Puccinia psidii. C.M.I. Descr. Pathog.
Fungi Bact. 56: 1.
Lindquist, J.C. 1982. Royas de la Republica Argentina y Zonas Limitrofes. Inst.
Nacional de Tecnologia Agropecuaria., 574 pages.
Updated on May 11, 2010
Eucalyptus hosts:
Puccinia psidii
Eucalyptus camaldulensis: Taiwan - 32975
Eucalyptus capitata: Brazil - 5819 , 41111
Eucalyptus citriodora: Brazil - 5819 , 7983 , 8051 , 34636 , 41111
Eucalyptus cloeziana: Brazil - 34636
Eucalyptus globulus: Uruguay - 41767
Eucalyptus grandiflora: Brazil - 5819 , 41111
Eucalyptus grandis: Brazil - 34636 , 42963
Eucalyptus phaeotricha: Brazil - 5819
Eucalyptus phoenicea: Brazil - 41111
Eucalyptus sp.: Brazil - 5819 , 34636 , 41111
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Readeriella callista
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Microsp
haeropsis callista&organismtype=Fungus&fromAllCount=yes
Readeriella callista (Syd.) Crous & Summerell 2009 (Ascomycetes, Incertae sedis)
≡Coniothyrium callistum Syd. 1937
≡Microsphaeropsis callista (Syd.) B. Sutton 1971
Distribution: Scattered reports.
Host: Eucalyptus spp. (Myrtaceae).
Supporting Literature:
Crous, P.W., Summerell, B.A., Carnegie, A.J., Wingfield, M.J., Hunter, G.C.,
Burgess, T.I., Andjic, V., Barber, P.A., and Groenewald, J.Z. 2009. Unravelling
Mycosphaerella: do you believe in genera?. Persoonia 23: 99-118.
Updated on Mar 11, 2011
Coniothyrium callistum:
Eucalyptus lehmannii: California - 3163
Microsphaeropsis callista:
Eucalyptus haemastoma: Argentina - 6556 ; Australia - 6556 , 7077
Eucalyptus lehmannii: California - 9927
Eucalyptus nitens: South Africa - 34234
Eucalyptus sp.: California - 9927
Readeriella callista:
Eucalyptus cannonii: Australia - 44017 , 44018
Eucalyptus deanei: Australia - 44017 , 44018
Eucalyptus haemastoma: Australia - 44017
Eucalyptus multicaulis: Australia - 44017 , 44018
Eucalyptus sclerophylla: Australia - 44017 , 44018
Eucalyptus sp.: Australia - 44017 , 44018

Rhizoctonia sp.
http://nt.ars-grin.gov/fungaldatabases/index.cfm
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Rhi
zoctonia sp.&organismtype=Fungus&fromAllCount=yes
Eucalyptus grandis: Brazil - 34636
Eucalyptus saligna: Brazil - 34636
Eucalyptus sp.: Brazil - 34636 ; China - 37549
Eucalyptus urophylla: Brazil - 34636
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Mendes, M.A.S., da Silva, V.L., Dianese, J.C., and et al. 1998. Fungos em Plants no Brasil.
Embrapa-SPI/Embrapa-Cenargen, Brasilia, 555 pages. (34636)

Rhizoctonia solani
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Rhizocto
nia solani&organismtype=Fungus&fromAllCount=yes
Rhizoctonia solani J.G. Kühn 1858
≡Moniliopsis solani (J.G. Kühn) R.T. Moore 1987
≡Rhizoctonia solani var. solani J.G. Kühn 1858
=Moniliopsis aderholdii Ruhland 1908
Variant spelling Moniliopsis aderholdi Ruhland
=Rhizoctonia grisea (J.A. Stev.) Matz 1920
=Rhizoctonia napaeae Westend. & Wallays 1846 Note: nom. rej.
Variant spelling Rhizoctonia rapae Westend. & Wallays 1846
Variant spelling Rhizoctonia napi Westend. 1846
Alternate State (Teleomorph): Thanatephorus cucumeris (A.B. Frank) Donk
Notes: The genus Rhizoctonia is conserved with R. solani as its new type. Rhizoctonia
solani is conserved against Rhizoctonia napaeae (Taxon 2001, 50:271).
Distribution: Cosmopolitan.
Substrate: Plurivorous, commonly on roots, also stems, seedlings, leaves, fruits.
Disease Note: Root rot, damping off of seedlings, leaf and fruit rot.
Host: Many plant families.
Updated on Jun 28, 2005
Eucalyptus hosts:
Eucalyptus botryoides: Australia - 6801
Eucalyptus cinerea: Florida - 1
Eucalyptus grandis: Brazil - 34636 ; Florida - 1
Eucalyptus sp.: Brazil - 34636 ; California - 9927 , 25284 ; Florida - 1
Eucalyptus viminalis: Florida - 1

Teratosphaeria eucalypti
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Phaeoph
leospora eucalypti&organismtype=Fungus&fromAllCount=yes

122

Advanced Forest Protection, Inc.

11/14/2011

Teratosphaeria eucalypti (Cooke & Massee) Crous 2009 (Ascomycetes, Pleosporales)
≡Cercospora eucalypti Cooke & Massee 1889
≡Kirramyces eucalypti (Cooke & Massee) J. Walker, B. Sutton & Pascoe 1992
≡Phaeophleospora eucalypti (Cooke & Massee) Crous, F.A. Ferreira & B. Sutton 1997
≡Pseudocercospora eucalypti (Cooke & Massee) Y.L. Guo & X.J. Liu 1989
=Septoria normae Heather 1961
=Septoria pulcherrima Gadgil & M. Dick 1983
≡Stagonospora pulcherrima (Gadgil & M. Dick) H.J. Swart 1988
≡Readeriella pulcherrima (Gadgil & M.A. Dick) Crous & U. Braun 2007
Notes: Anamorphic type.
Distribution: Widespread.
Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus spp. (Myrtaceae).
Supporting Literature:
Chupp, C. 1953. Monograph of the fungus genus Cercospora. Published by the Author,
Ithaca, New York, 667 pages.
Crous, P.W., and Braun, U. 2003. Mycosphaerella and its anamorphs: 1. Names
published in Cercospora and Passalora. Centraalbureau voor Schimmelcultures, Utrecht,
571 pages.
Crous, P.W., Braun, U., and Groenewald, J.Z. 2007. Mycosphaerella is polyphyletic.
Stud. Mycol. 58: 1-32.
Crous, P.W., Summerell, B.A., Carnegie, A.J., Wingfield, M.J., Hunter, G.C.,
Burgess, T.I., Andjic, V., Barber, P.A., and Groenewald, J.Z. 2009. Unravelling
Mycosphaerella: do you believe in genera?. Persoonia 23: 99-118.
Updated on Mar 08, 2011
Cercospora eucalypti:
Eucalyptus bicostata: Pakistan - 42528
Eucalyptus camaldulensis: Argentina - 7983 , 8051
Eucalyptus delegatensis: New Zealand - 6224
Eucalyptus fastigata: New Zealand - 6224
Eucalyptus ficifolia: India - 7983 , 8051 , 8459
Eucalyptus globulus (Leaf spot.): Argentina - 7983 , 8051 ; Brazil - 7983 , 8051 ; China 37549 ; Florida - 1 ; Italy - 8051 ; Taiwan - 7983 , 8051
Eucalyptus nitens: New Zealand - 6224
Eucalyptus regnans: New Zealand - 6224
Eucalyptus rostrata: Italy - 8051
Eucalyptus saligna: Cuba - 8361 ; Venezuela - 8361
Eucalyptus sp. (Leaf spot.): Australia - 786 , 7983 , 8051 ; Brazil - 34636 ; China - 37549
; Congo, Democratic Republic of the - 8051 , 8239 ; Florida - 1 ; Paraguay - 8006 ; Peru 7983 , 8051 ; Philippines - 6806
Eucalyptus striata: India - 8459
Kirramyces eucalypti:
Eucalyptus dalrympleana: Australia - 27624 ; New Zealand - 27624
Eucalyptus gardneri: Australia - 27624
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Eucalyptus goniantha: Australia - 27624
Eucalyptus melliodora: Australia - 27624
Eucalyptus nitens: New Zealand - 27624
Eucalyptus nutans: Australia - 27624
Eucalyptus ovata: New Zealand - 27624
Eucalyptus platypus: Australia - 27624
Eucalyptus rubida: Australia - 27624
Eucalyptus sp.: Australia - 27624
Eucalyptus viminalis: Tasmania - 27624
Phaeophleospora eucalypti:
Eucalyptus aggregata: New Zealand - 40040
Eucalyptus aromaphloia: New Zealand - 40040
Eucalyptus benthamii: New Zealand - 40040
Eucalyptus camaldulensis: Ethiopia - 41763
Eucalyptus cephalocarpa: New Zealand - 40040
Eucalyptus cinerea: New Zealand - 40040
Eucalyptus cordata: New Zealand - 40040
Eucalyptus cypellocarpa: New Zealand - 40040
Eucalyptus dalrympleana: New Zealand - 40040
Eucalyptus globoidea: New Zealand - 40040
Eucalyptus globulus subsp. globulus: New Zealand - 40040
Eucalyptus grandis: Ethiopia - 41763 ; New Zealand - 40040 ; Uganda - 41780
Eucalyptus gunnii: New Zealand - 40040
Eucalyptus kitsoniana: New Zealand - 40040
Eucalyptus macarthurii: New Zealand - 40040
Eucalyptus nicholii: New Zealand - 40040
Eucalyptus nitens: New Zealand - 40040
Eucalyptus ovata: New Zealand - 40040
Eucalyptus perriniana: New Zealand - 40040
Eucalyptus sideroxylon: New Zealand - 40040
Eucalyptus sp.: Argentina - 37852 ; Australia - 32831 , 37852 ; Brazil - 37852 ; Congo 37852 ; India - 37852 ; Italy - 37852 ; Nepal - 37852 ; New Zealand - 32831 , 37852 ;
Pakistan - 37852 ; Paraguay - 37852 ; Peru - 37852 ; Philippines - 37852 ; Taiwan 37852 ; United States - 37852
Eucalyptus urnigera: New Zealand - 40040
Eucalyptus viminalis: New Zealand - 40040
Pseudocercospora eucalypti:
Eucalyptus camaldulensis: Venezuela - 39195
Eucalyptus globulus: China - 38667 ; Taiwan - 8312
Eucalyptus macarthurii: China - 34013 , 36727 , 38667
Eucalyptus maculata var. citriodora: China - 38667 ; Taiwan - 8312
Eucalyptus robusta: China - 38667
Eucalyptus saligna: Cuba - 39195
Eucalyptus sp.: China - 34013 , 36727 , 38667
Septoria normae:
Eucalyptus dalrympleana: Australia - 6556
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Eucalyptus viminalis: Australia - 6556 , 6732
Septoria pulcherrima:
Eucalyptus nitens: New Zealand - 6599
Stagonospora pulcherrima:
Eucalyptus cephalocarpa: New Zealand - 6224 , 6556
Eucalyptus cypellocarpa: New Zealand - 6224
Eucalyptus dalrympleana: New Zealand - 6224 , 6556
Eucalyptus globulus: New Zealand - 6224 , 6556
Eucalyptus gunnii: New Zealand - 6224
Eucalyptus nitens: New Zealand - 6224 , 6556
Eucalyptus ovata: New Zealand - 6224 , 6556
Eucalyptus viminalis: New Zealand - 6224
Teratosphaeria eucalypti:
Eucalyptus nitens: Australia - 44018

Teratosphaeria molleriana
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Mycosp
haerella molleriana&organismtype=Fungus&fromAllCount=yes
Teratosphaeria molleriana (Thüm.) Crous & U. Braun 2007 (Ascomycetes,
Pleosporales)
≡Sphaerella molleriana Thüm. 1881
Variant spelling Sphaerella moelleriana Thüm. 1881
≡Mycosphaerella molleriana (Thüm.) Lindau 1897
=Mycosphaerella ambiphylla A. Maxwell 2003
=Mycosphaerella vespa Carnegie & Keane 1998
Alternate State (Anamorph): Kirramyces mollerianus (Crous & M.J. Wingf.) Andjic &
M.J. Wingf.
Distribution: Widespread.
Disease Note: Leaf spot.
Host: Myrtaceae, especially Eucalyptus spp.
Updated on Mar 07, 2011
Kirramyces mollerianus (Crous & M.J. Wingf.) Andjic & M.J. Wingf. 2007
≡Colletogloeopsis molleriana Crous & M.J. Wingf. 1997
≡Readeriella molleriana (Crous & M.J. Wingf.) Crous & U. Braun 2007
Alternate State (Teleomorph): Teratosphaeria molleriana (Thüm.) Crous & U. Braun
Distribution: Widespread.
Disease Note: Leaf spot.
Host: Myrtaceae, especially Eucalyptus spp.
Supporting Literature:
Andjic, V., Barber, P.A., Carnegie, A.J., Hardy, G.E.St.J., Wingfield, M.J., and
Burgess, T. I. 2007. Phylogenetic reassessment supports accommodation of
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Phaeophleospora and Colletogloeopsis from eucalypts in Kirramyces. Mycol. Res. 111:
1184-1198.
Crous, P.W., Braun, U., and Groenewald, J.Z. 2007. Mycosphaerella is polyphyletic.
Stud. Mycol. 58: 1-32.
Crous, P.W., Summerell, B.A., Carnegie, A.J., Wingfield, M.J., Hunter, G.C.,
Burgess, T.I., Andjic, V., Barber, P.A., and Groenewald, J.Z. 2009. Unravelling
Mycosphaerella: do you believe in genera?. Persoonia 23: 99-118.
Updated on Mar 07, 2011
Mycosphaerella ambiphylla:
Eucalyptus globulus: Australia - 40600 , 40726
Mycosphaerella molleriana:
Eucalyptus bicostata: Zimbabwe - 8177
Eucalyptus camaldulensis: Zimbabwe - 8177
Eucalyptus cladocalyx: Zimbabwe - 8177
Eucalyptus corynocalyx: Southern Africa - 8029
Eucalyptus dalrympleana: Zimbabwe - 8177
Eucalyptus diversicolor: Southern Africa - 8029
Eucalyptus gigantea: Southern Africa - 8029 ; Zimbabwe - 8177
Eucalyptus globulus (Leaf spot.): California - 94 , 9927 , 25284 , 32831 ; Portugal 32831 , 40726 , 40917 , 41734 ; Southern Africa - 8029 ; Tanzania - 7983 , 8051 , 41818
; United States - 40726 , 40917 ; Zimbabwe - 8177
Eucalyptus globulus var. globulus: Zimbabwe - 8177
Eucalyptus goniocalyx: Zimbabwe - 8177
Eucalyptus grandis: Zimbabwe - 8177
Eucalyptus gunnii: United Kingdom - 42486
Eucalyptus macarthurii: Zimbabwe - 8177
Eucalyptus maculata: Southern Africa - 8029
Eucalyptus maidenii: Kenya - 6774 ; Malawi - 6779 ; South Africa - 8051 ; Southern
Africa - 8029 ; Zimbabwe - 8177 , 8318
Eucalyptus melliodora: Zimbabwe - 8177
Eucalyptus nitens: Zimbabwe - 8177
Eucalyptus nova-anglica: Zimbabwe - 8177
Eucalyptus saligna: Southern Africa - 8029 ; Zimbabwe - 8177
Eucalyptus smithii: Zimbabwe - 8177
Eucalyptus sp.: California - 9927 ; Portugal - 8051 , 41734 ; South Africa - 6959
Eucalyptus stjohnii: Zimbabwe - 8177
Eucalyptus stuartiana: Southern Africa - 8029 ; Zimbabwe - 8177
Eucalyptus tereticornis: Papua New Guinea - 6277 ; Southern Africa - 8029 ; Zimbabwe 8177
Eucalyptus viminalis: Zimbabwe - 8177
Eucalyptus ×grandis-nitens: Zimbabwe - 8177
Myrcia brasiliae: Brazil - 34636
Mycosphaerella vespa:
Eucalyptus globulus: Australia - 33453 , 36574 , 40600 ; Tasmania - 36574 , 40726
Eucalyptus sp.: Australia - 33453
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Eucalyptus viminalis: Australia - 33453
Readeriella molleriana :
Eucalyptus globulus: Portugal - 44451
Sphaerella moelleriana:
Eucalyptus globulus: Portugal - 8480 ; Spain - 8480
Teratosphaeria molleriana:
Eucalyptus globulus: Portugal - 44018 , 44451

Teratosphaeria suttonii
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Mycosp
haerella suttoniae&organismtype=Fungus&fromAllCount=yes
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Teratosp
haeria suttonii&organismtype=Fungus&fromAllCount=yes
Teratosphaeria suttonii (Crous & M.J. Wingf.) Crous & U. Braun 2007 (Ascomycetes,
Pleosporales)
≡ Mycosphaerella suttonii Crous & M.J. Wingf. 1997
Variant spelling Mycosphaerella suttoniae Crous & M.J. Wingf. 1997 Note: Original
publication; corrected, based on B. Sutton.
Alternate State (Anamorph): Kirramyces epicoccoides (Cooke& Massee) J. Walker, B.
Sutton & Pascoe
Distribution: Widespread.
Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus spp. (Myrtaceae).
Updated on Mar 08, 2011
Kirramyces epicoccoides (Cooke& Massee) J. Walker, B. Sutton & Pascoe 1992
≡Cercospora epicoccoides Cooke & Massee 1891
≡Phaeophleospora epicoccoides (Cooke & Massee) Crous, F.A. Ferreira & B. Sutton
1997
≡Readeriella epicoccoides (Cooke & Massee) Crous & U. Braun 2007
=Phaeoseptoria eucalypti Hansf. 1957
=Hendersonia grandispora McAlpine 1903
=Phaeoseptoria luzonensis Tak. Kobay. 1978
Alternate State (Teleomorph): Teratosphaeria suttonii (Crous & M.J. Wingf.) Crous &
U. Braun
Distribution: Widespread.
Substrate: Leaves.
Disease Note: Leaf spot.
Host: Eucalyptus spp. (Myrtaceae).
Supporting Literature:
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Crous, P.W., Ferreira, F.A., and Sutton, B.C. 1997. A comparison of the fungal genera
Phaeophleospora and Kirramyces (coelomycetes). S. African J. Bot. 63: 111-115.
Crous, P.W., and Wingfield, M.J. 1997. New species of Mycosphaerella occurring on
Eucalyptus leaves in Indonesia and Africa. Canad. J. Bot. 75: 781-790.
Crous, P.W., Braun, U., and Groenewald, J.Z. 2007. Mycosphaerella is polyphyletic.
Stud. Mycol. 58: 1-32.
Crous, P.W., Summerell, B.A., Carnegie, A.J., Wingfield, M.J., Hunter, G.C.,
Burgess, T.I., Andjic, V., Barber, P.A., and Groenewald, J.Z. 2009. Unravelling
Mycosphaerella: do you believe in genera?. Persoonia 23: 99-118.
Walker, J., Sutton, B.C., and Pascoe, I.G. 1992. Phaeoseptoria eucalypti and similar
fungi on Eucalyptus, with description of Kirramyces gen. nov. (Coelomycetes). Mycol.
Res. 96: 911-924.
Updated on Mar 08, 2011
Cercospora epicoccoides:
Eucalyptus camaldulensis (Leaf spot.): Florida - 1
Eucalyptus cinerea (Leaf spot.): Florida - 1
Eucalyptus citriodora: Taiwan - 8303
Eucalyptus globulus (Leaf spot.): Argentina - 8051 ; Australia - 7983 , 8051 ; China 8097 ; Florida - 1 ; Taiwan - 8051 , 8303 , 37549
Eucalyptus grandis (Leaf spot.): Florida - 1
Eucalyptus robusta: China - 8097 ; Taiwan - 37549
Eucalyptus rostrata: Argentina - 8051
Eucalyptus saligna (Leaf spot.): Florida - 1
Eucalyptus sp. (Leaf spot.): Australia - 786 ; Brazil - 34636 ; Florida - 1 ; Taiwan - 37549
Kirramyces epicoccoides:
Eucalyptus amplifolia: Australia - 27624
Eucalyptus camaldulensis: Argentina - 27624 ; Australia - 27624 ; Brazil - 27624
Eucalyptus citriodora: Australia - 27624
Eucalyptus delegatensis: Tasmania - 27624
Eucalyptus exserta: Australia - 27624
Eucalyptus globulus: Australia - 27624 ; Ethiopia - 27624 ; India - 27624
Eucalyptus globulus subsp. bicostata: Australia - 27624
Eucalyptus grandis: Australia - 27624 ; South Africa - 27624
Eucalyptus hybrid: Zambia - 27624
Eucalyptus longifolia: Australia - 27624
Eucalyptus macarthurii: Australia - 27624
Eucalyptus maculata: Australia - 27624
Eucalyptus microcorys: Malawi - 27624
Eucalyptus platypus: Australia - 27624
Eucalyptus resinifera: Zambia - 27624
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Eucalyptus robusta: Hong Kong - 27624
Eucalyptus saligna: Australia - 27624 ; Ethiopia - 27624 ; New Zealand - 27624
Eucalyptus sideroxylon: Australia - 27624 ; Hong Kong - 27624
Eucalyptus sp.: Australia - 27624 ; China - 42938 ; India - 27624 ; Myanmar - 27624 ;
Philippines - 27624 ; Tanzania - 27624
Eucalyptus tereticornis: India - 27624
Eucalyptus urophylla: Brazil - 27624
Eucalyptus viminalis: Australia - 27624
Mycosphaerella suttoniae:
Eucalyptus bicostata: South Africa - 34234
Eucalyptus camaldulensis: South Africa - 34234
Eucalyptus cladocalyx: South Africa - 34234
Eucalyptus dunnii: South Africa - 34234
Eucalyptus globulus: Australia - 40600 ; South Africa - 34234
Eucalyptus grandis: Australia - 32811 , 32831 ; Brazil - 32831 ; South Africa - 34234
Eucalyptus macarthurii: South Africa - 34234
Eucalyptus maidenii: South Africa - 34234
Eucalyptus nitens: South Africa - 34234
Eucalyptus nova-anglica: South Africa - 34234
Eucalyptus quadrangulata: South Africa - 34234
Eucalyptus resinifera: South Africa - 34234
Eucalyptus saligna: South Africa - 34234
Eucalyptus sp.: Indonesia - 40273
Eucalyptus tereticornis: South Africa - 34234
Eucalyptus urophylla: South Africa - 34234
Mycosphaerella suttonii:
Eucalyptus sp.: Indonesia - 40726
Phaeophleospora epicoccoides:
Eucalyptus blakelyi: Japan - 42066
Eucalyptus botryoides: Japan - 42066
Eucalyptus camaldulensis: Japan - 42066
Eucalyptus globulus: Japan - 42066
Eucalyptus haemastoma: Japan - 42066
Eucalyptus mannifera: Japan - 42066
Eucalyptus microcorys: Japan - 42066
Eucalyptus robusta: Japan - 42066
Eucalyptus rudis: Japan - 42066
Eucalyptus saligna: Japan - 42066 ; New Zealand - 40040
Eucalyptus sp.: Argentina - 37852 ; Australia - 37852 ; Bhutan - 37852 ; Brazil - 37852 ;
Colombia - 37852 ; Ethiopia - 37852 ; Hong Kong - 37852 ; India - 37852 ; Indonesia 37852 ; Italy - 37852 ; Japan - 37852 , 42066 ; Kenya - 41830 ; Madagascar - 37852 ;
Malawi - 37852 , 41830 ; Mozambique - 41830 ; Myanmar - 37852 ; New Zealand 37852 ; Philippines - 37852 ; South Africa - 37852 ; Taiwan - 37852 ; Tanzania - 37852 ,
41830 ; United States - 37852 ; Zambia - 37852 , 41830
Eucalyptus tereticornis: Japan - 42066
Eucalyptus viminalis: Japan - 42066
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Phaeoseptoria eucalypti:
Eucalyptus bicostata: South Africa - 6535 , 6905
Eucalyptus camaldulensis: Brazil - 34636 ; Italy - 28295 ; New Zealand - 40040 ; South
Africa - 6535 , 6905
Eucalyptus citriodora: Brazil - 34636
Eucalyptus cladocalyx: South Africa - 6535 , 6905
Eucalyptus delegatensis: Australia - 6732
Eucalyptus dunnii: South Africa - 6535 , 6905
Eucalyptus globosus: India - 6558
Eucalyptus globulus: Italy - 28295 ; South Africa - 6535 , 6905
Eucalyptus grandis: Brazil - 34636 ; South Africa - 6535 , 6905
Eucalyptus macarthurii: South Africa - 6535 , 6905
Eucalyptus maidenii: South Africa - 6535 , 6905
Eucalyptus nitens: South Africa - 6535 , 6905
Eucalyptus nova-anglica: South Africa - 6535 , 6905
Eucalyptus quadrangulata: South Africa - 6535 , 6905
Eucalyptus resinifera: South Africa - 6535 , 6905
Eucalyptus robusta: Hong Kong - 34650 , 36727
Eucalyptus saligna: Hawaii - 6337 ; New Zealand - 6224 ; South Africa - 6535 , 6905
Eucalyptus sp.: Brazil - 34636 ; China - 36727 ; Hawaii - 1710 ; Philippines - 6806 ;
South Africa - 5984
Eucalyptus tereticornis: Australia - 6767 ; Brazil - 34636 ; Myanmar - 43055 ; South
Africa - 6535 , 6905
Eucalyptus urophylla: Brazil - 34636 ; South Africa - 6905
Eucalyptus ×camaldulensis-grandis: South Africa - 6535 , 6905
Eucalyptus ×cladocalyx-grandis: South Africa - 6535 , 6905
Eucalyptus ×grandis-macarthurii: South Africa - 6535 , 6905
Eucalyptus ×grandis-nitens: South Africa - 6535 , 6905
Eucalyptus ×grandis-tereticornis: South Africa - 6535 , 6905
Eucalyptus ×grandis-urophylla: South Africa - 6535 , 6905
Eucalyptus ×macarthurii-tereticornis: South Africa - 6535 , 6905
Phaeoseptoria luzonensis:
Eucalyptus sp.: Philippines - 6556 , 7281
Readeriella epicoccoides:
Eucalyptus sp.: Hawaii - 44451
Teratosphaeria suttonii:
Eucalyptus pellita: Viet Nam - 44018
Eucalyptus sp.: Hawaii - 44451 ; Indonesia - 44018
Eucalyptus tereticornis: Bolivia - 43563

Teratosphaeria zuluensis
http://nt.arsgrin.gov/fungaldatabases/new_allView.cfm?whichone=FungusHost&thisName=Teratosphaeria
zuluensis&organismtype=Fungus&fromAllCount=yes
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Teratosphaeria zuluensis (M.J. Wingf., Crous & T.A. Cout.) M.J. Wingf. & Crous 2009
(Ascomycetes, Pleosporales)
≡ Coniothyrium zuluense M.J. Wingf., Crous & T.A. Cout. 1997
≡Colletogloeopsis zuluensis (M.J. Wingf., Crous & T.A. Cout.) M.-N. Cortinas, M.J.
Wingf. & Crous 2006
≡Kirramyces zuluensis (M.J. Wingf., Crous & T.A. Cout.) Andjic & M.J. Wingf. 2007
≡Readeriella zuluensis (M.J. Wingf., Crous & T.A. Cout.) Crous & U. Braun 2007
Notes: Anamorphic type.
Distribution: Widespread.
Host: Eucalyptus spp. (Myrtaceae).
Supporting Literature:
Crous, P.W., Braun, U., and Groenewald, J.Z. 2007. Mycosphaerella is polyphyletic.
Stud. Mycol. 58: 1-32.
Crous, P.W., Summerell, B.A., Carnegie, A.J., Wingfield, M.J., Hunter, G.C.,
Burgess, T.I., Andjic, V., Barber, P.A., and Groenewald, J.Z. 2009. Unravelling
Mycosphaerella: do you believe in genera?. Persoonia 23: 99-118.
Updated on Mar 08, 2011
Colletogloeopsis zuluensis:
Eucalyptus grandis: South Africa, KwaZulu-Natal - 40725
Coniothyrium zuluense:
Eucalyptus camaldulensis: Ethiopia - 39893 ; South Africa - 34234
Eucalyptus grandis: Hawaii - 41766 ; Mexico - 41781
Eucalyptus nitens: South Africa - 34234
Eucalyptus sp.: Malawi - 41830 ; Mozambique - 41830
Eucalyptus tereticornis: South Africa - 34234
Eucalyptus urophylla: South Africa - 34234
Kirramyces zuluensis:
Eucalyptus sp.: China - 42938
Readeriella zuluensis:
Eucalyptus grandis: South Africa - 44451
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Back cover photo: Eucalyptus harvest operation in Brazil, photo by Phil Cannon (USDA
Forest Service-FHP R5).
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