Epidemiological Mechanisms of Canker Diseases (Cytospora canker) of Prune
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Introduction
Prune canker diseases have become very severe in young prune orchards in recent years, significantly
affecting prune production in California. Cytospora canker caused by several Cytospora spp. has become
predominant and very destructive in California prune orchards.

Finding 1: Establishment of qPCR assay to quantify latent infection in plant tissue

Finding 2: Latent
infections existed in
young prune shoots

Approach: 1) DNA primers were designed to target canker-causing pathogen groups in symptomless shoots as follows:
Botryosphaeria dothidea, Cytospora spp., Diplodia spp., Lasiodiplodia spp., Neofusicoccum spp., and Phomopsis spp.
2) The qPCR assay was developed to quantify above pathogens from environmental and plant materials (Figure 1).
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Figure 1.
Diagram showing
our approach (using
qPCR) to quantify
latent infection of
canker-causing
pathogens in plant
tissues.

d) Data analysis

Approach: Three prune
orchards were selected
where newly-emerged
and one-year-old shoots
were collected. The
qPCR assay was applied
to quantify latent
infection levels.

Finding 3: Young trees and budwood shoots in nurseries
carry the pathogens
Approach: Young potted and bare-root prune trees were collected from three
nurseries (PN-A, PN-B and PN-C), and the shoots were processed with qPCR
assay to determine the latent infection levels.
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Conclusion: Three parameters were defined to quantify the latent infection level from plant tissues:
a) Incidence (I) (0-100): I = N (number of shoots showing positive infection) / T (total number of shoots) x 100;
b) Molecular severity (MS) (0 –15) = Log10(P/H), where, P is the weight of the pathogen’s DNA (fg) and H is the
shoot or bud weight (g); and
c) Latent infection index (LII) (0-100): LII = I x MS / 15.
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Our research provided useful information on the epidemiology and management of this disease
in prune orchards in California. Our hypothesis is that latent infections in symptomless shoots of
young trees develop cankers in young trees. Several important findings are summarized below:
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Figure 2. Examples of results showing incidence of latent infection of newly-emerged shoots caused by different cankercausing pathogens in three prune orchards during 2016 and 2017 season.

Conclusion: Some species of the canker-causing pathogens existed in newly-emerged shoots with various latent
infection levels, demonstrating the possible movement of the pathogens from old to young shoots (Figure 2).
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Figure 3. Incidences of latent
infection in shoots of potted
trees from three nurseries (PNA, PN-B and PN-CT) caused
by four canker-causing
pathogens (Phomopsis and
Diplodia were not detected).

Conclusion: Lasiodiplodia spp., Neofusicoccum spp.
and Cytospora spp. were major pathogens detected
as latent infections in potted trees from the selected
nurseries (Figure 3).
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Finding 4: Drought enhance canker development

Figure 4. Potted prune
trees used to study the
effect of irrigation
water levels on canker
development using the
inoculation method.

Approach: Four treatments, 25, 50, 75 and 100% of
irrigation water, were applied in potted prune trees (Figure
4). Inoculation with mycelial plugs of Cytospora spp. was
performed on wounds. Canker severity was assessed for
the different treatments 8 months after inoculation.
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Figure 5. Comparison in canker
length caused by Cytospora
spp. among different irrigation
treatments of potted prune trees.
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Conclusion: Extreme water stress
(25% of the required amount)
significantly increased the canker
development, an indication that the
Cytospora pathogen grew faster in
the stressed trees (Figure 5).
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Figure 6. Fungicide or bio-fungicide
were applied on wounds of prune
trees during the pruning season.
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Approach: The fungicide Topsin M 70WP (a.i.
thiophanate methyl) and the biological agent a
Trichoderma sp. were applied on wounds of
prune trees on different days after pruning. Canker
incidences by natural infections were assessed
late in the season
(Figure 6).
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Finding 5: A fungicide and biological agent
treatment applied on pruning wounds could
significantly reduce infection of wounds
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Figure 7. Comparison in canker incidence among different
timings of applications of fungicide (Topsin M) (A) and
biological agent, Trichoderma sp. (B) on wounds after pruning.
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Figure 8. Comparison in canker severity among different
timings of applications of fungicide (Topsin M) (A) and
biological agent, Trichoderma sp. (B) on wounds after pruning.

Conclusion: There was no significant difference in canker
incidence between timings of fungicide and bio-fungicide
treatments and untreated control (Figure 7). The canker severities
were significantly lowered when Topsin M 70WP was applied
7 and 14 days after pruning than those applied on the same
day of pruning and the untreated control. When wounds were
treated with Trichoderma sp., all the treatments were
significantly lower in canker severity than the untreated control.
When Trichoderma was applied on the same day of pruning,
canker severity was significantly lower than when it was applied
2 weeks after pruning (Figure 8).

