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Introduction

The annual report for the Plant Disease Clinic located on the Virginia Tech campus in
Blacksburg is presented in the following pages. Plant specimens that were submitted to
and diagnosed at the Agricultural Research and Extension Centers throughout the
Commonwealth are not included in this report. Note that the number of diagnoses
performed was higher than the number of samples received because some samples are
diagnosed with more than one problem.

For pathogens that could be identified to species or for which only one species is known
to occur on the host plant in question, the species name is listed. For those diseases in
which one of several species could have been involved, the epithet is listed as "sp." The
Plant Disease Clinic does not routinely identify pathogens to species because species
identification can sometimes be a very time-consuming process and often has little
bearing on control recommendations. Most pathogens were assumed to be the cause of
the disease if they were cultured in high numbers from the plant tissue or identified by
molecular techniques, if they were reported in the literature to be pathogens of the
particular host plant, and if they were reported to cause the observed symptoms.

Viral problems were, for the most part, either diagnosed by an antibody test involving the
use of immunostrips or they were sent to a private lab for antibody testing at a cost to the
grower. In some cases, identification of the specific virus was not desired by the client. In
those cases, if symptoms indicated a virus infection, the diagnosis is listed simply as
“virus”.

Soil samples for nematode assays were forwarded to the Nematode Assay Laboratory.
Nematode diseases were diagnosed by extracting nematodes from soil or plant tissue.
Samples must include at least 1 pint of soil for nematode assays. Nematode assays were
routinely performed on samples of plant species known to be affected by nematodes, e.g.
boxwood. Nematode populations in the sample were compared to damage threshold
levels to make a control recommendation. Threshold levels have been developed in
research trials for many, but not all, crops grown in Virginia.

The phrase "Cause of Problem Undetermined" is used for plant samples from which no
pathogen could be isolated and for which no obvious environmental or cultural condition
could be associated with the problem. Trees have more samples in this category and in
the category "Insufficient Sample" than any other type of plant. Tree problems are more
difficult to diagnose in a clinic setting than problems of annual plants for several reasons.
First, tree problems often develop over the course of several years and current symptoms
may be related to stressful conditions that occurred in previous years. Also, it is difficult
for growers to supply an appropriate plant specimen for diagnosis since the causes of
many tree diseases are in the trunk or roots.

Some insect problems are also listed in this report. Insect damage is often mistaken for
disease, and samples with insect damage are sometimes submitted to the Plant Disease
Clinic rather than the Insect Identification Lab. We make a preliminary diagnosis of insect
damage on these samples and refer them to Mr. Eric Day in the Insect Identification Lab.
The final diagnosis on all samples of insect damage is performed by Mr. Day. Samples
with known insect problems should be sent directly to the Insect ID Lab with the
appropriate form.



We also receive digital images and email messages regarding plant problems. For the
most part, it is difficult to diagnose diseases without a plant sample; however, diseases
with unique symptoms can sometimes be diagnosed from an image or a description.
Images are most useful when submitted with a plant sample. Total numbers of email and
digital image inquiries are listed on p.3.

Reports are mailed electronically to the local Extension office from which the sample
originated. Upon request, we will simultaneously send electronic reports to one or more
individual Extension personnel. Since implementing electronic mailing, we have
discontinued faxing or mailing hard copies of reports. Relevant fact sheets for some
diseases are available on the Web at http://pubs.ext.vt.edu/category/plant-diseases.html.




DISEASE HIGHLIGHTS 2019

The Plant Disease Clinic (PDC) performed 2225 diagnoses and identifications on 1695 plant samples in
2019. Highlights of the 2019 season are provided below.

The 2019 growing season was rainy early on, but many parts of the state experienced a prolonged
drought late in the season. Dry fall conditions were less favorable for boxwood blight, caused by the
fungus Calonectria pseudonaviculata, which is typically more active in the fall. Overall, the PDC
received 295 boxwood samples in 2019, compared to 417 in 2018; 45 of the 2019 samples were
positive for boxwood blight, compared to 189 in 2018 — a decrease of 24%. The drought also
contributed to widespread mortality of white and chestnut oaks in many parts of the state. Although
several different fungal diseases, including Phytophthora root rot, caused by Phytophthora cinnamomi,
and Hypoxylon canker, caused by Hypoxylon spp., were diagnosed on oak samples submitted to the
Plant Disease Clinic, no single disease was consistently found that would account for the mortality. We
believe that the extremely wet season in 2018 contributed to death of fibrous roots on many trees,
and, when followed by prolonged drought in 2019, many of these trees finally succumbed.

In 2019 production of agricultural hemp received federal approval, and the number of hemp growers
increased exponentially in Virginia. Because this crop was only recently legalized, the PDC diagnosed
many hemp diseases for the first time in 2019. Based on the number of hemp diseases we diagnosed, it
appears that hemp is not a trouble-free crop, as many had previously believed! Diseases, arthropod
pests and abiotic problems caused many problems for hemp farmers in 2019. One of the most
common problems we saw was girdling roots, which led to decline of plants late in the season when
root systems could no longer support top growth. Girdling roots are a preventable problem, most likely
related to earlier propagation practices. The leaf rust pathogen, Uredo kriegeriana, which had not been
reported in the United States before, was found in one cultivar in one field of hemp in Virginia in 2019.

Other diseases of note: Rhizoctonia root rot, caused by the fungus Rhizoctonia solani, which has a
broad host range, occurred on a wide array of vegetables and herbaceous ornamental plants in 2019.
The virus, Lindera Emaravirus, was diagnosed for the first time on spicebush in 2019. The grape viruses,
Grapevine Leafroll-Associated Virus-2 and -3 and Red Blotch Virus, were detected using a new test kit
developed by Elizabeth Bush, with assistance from student employees, Kate Costello and Kat Liu. These
viruses are detected from plant sap blotted onto filter paper by growers, eliminating the need for
growers to send physical plant samples for diagnosis. The filters are processed in the lab using
molecular techniques.

Diagnostic highlights from the 2019 season are listed on the following pages. Diagnoses for which
images are available are listed with a numbered figure.



Field Crops: Hemp (Cannabis sativa)

Hemp Diseases (with images)

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1.
. Fusarium stem canker (Fusarium spp.)

. Hemp leaf spot (Drechslera gigantea)

. Pythium crown and root rot (Pythium spp.)

. Rhizoctonia crown and root rot (Rhizoctonia solani)
. Rust (Uredo kriegeriana)

. Southern blight (Sclerotium rolfsii)

. Girdling roots (abiotic)
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Cristulariella leaf spot (Grovesinia moricola)

Hemp Diseases (no images included)

Botryosphaeria twig blight (Botryosphaeria sp.)
Brown blight (Alternaria alternata)

Charcoal rot (Macrophomina phaseolina)
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Fig. 1. Cristulariella Leaf Spot, showing close-ups of Fig. 2. Fusarium Stem Canker, showing
pyramid-shaped fungal fruiting structures. stem discoloration symptomes.
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Fig. 3. Hemp Leaf Spot, showing the extremely large spores of Fig. 4. Pythium Root Rot, showing
Drechslera gigantea. oospores of Pythium sp.
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Fig. 5. Rhizoctonia Root and Stem Rot, showing Fig. 6. Rust, showing brightly colored urediospores of
typical mycelium with right-angle branching. Uredo kriegeriana.
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