WASHINGTON STATE
UNIVERSITY

WEXTENSION

PHYTOPHTHORA CROWN, COLLAR, AND
ROOT ROT OF APPLE AND CHERRY

WSU TREE FRUIT IPM STRATEGIES

Written by S. Tianna DuPont, Tree Fruit Extension Specialist, WSU PEER
Agricultural and Natural Resources, WSU; Shashika
Hewavitharana, Associate Professor, Cal Poly; and Mark RE I EWED

Mazzola, Research Plant Pathologist, USDA-ARS

FS322E



WSU EXTENSION | PHYTOPHTHORA CROWN, COLLAR, AND ROOT ROT OF APPLE AND CHERRY

Phytophthora rots can girdle the scion (collar rot),
damage the rootstock just below the soil surface
(crown rot), and cause necrosis and death of fine
roots (root rot). While generally considered a larger
problem in rain-fed growing regions with heavy
soils, Phytophthora problems occur in Washington,
especially where irrigation water carries the
pathogen or where irrigation and overhead cooling
practices create wet soil conditions for extended
periods.

Multiple species of Phytophthora have been
implicated in crop damage with P. cactorum and P.
syringae two of the more significant species. P.
cambivora and P. citricola have also been isolated in
Washington from symptomatic trees (Yamak et al.
2002; Mazzola and Brown 2010).

Symptoms

Trees impacted by crown and root rot may appear to
have a slow general decline that from a distance can
be confused with winter injury, nutrient deficiency,
fire blight, or wet feet (where saturated soils reduce
the oxygen level to the point where roots die)
(Figures 1-4). Susceptible varieties may decline
more quickly.

When Phytophthora rots are suspected, inspect the
base of the tree and excavate soil from around the
trunk and root system to examine tissues for crown
and root rot symptoms. Upon peeling back the outer
bark of the trunk, the normally green cambium will
appear orange or brown. Roots may be a dark brown
or orange and may slough off from the primary root.
After cutting away the outer bark, a sharp line of
demarcation is commonly apparent between the
healthy and diseased (orange-brown) tissue.

In comparison, roots killed by “wet feet” or
drowning generally display an overall brown color
and may have a decaying or fermenting smell.
Crown rot (Figure 2) is used to describe the disease
when the pathogen affects the lower section of the
trunk at the soil line, whereas root rot primarily
impacts the tree root system. Collar rot may appear
as a dark brown, grey, or purplish depressed canker
on the bark of the lower part of the scion which can
be confused with fire blight (Figure 4). Trees may
have both root and crown rot sym ptoms. Figure 2. Crown rot symptoms on apple. Note healthy tissue below the soil

line.
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Figure 4. Fire blight rootstock infection on apple can be confused with crown
rot.

Causal Organism and Disease Cycle

Several species of the soil-borne oomycete
Phytophthora (fungal like organism) can cause root
and crown rots. Many of these species are common
in most orchard soils. Others can be introduced to an
orchard site in contaminated soil, irrigation water, or
planting stock. Phytophthora spp. persist in the soil
as either long strands of mycelium in infected plant
material or as thick-walled spores called oospores
(Wilcox 1992). These oospores are extremely
resilient and can remain viable in the soil for long
periods of time. When soils are wet, oospores
germinate forming thin threads of hyphae which can
infect plant roots.

When soils are saturated, another type of spore
called a zoospore develop within a structure called a
sporangia. Zoospores are swimming spores. They
can move through the soil water to find new roots to
attack. However, the soil must be flooded in order
for them to swim through the soil and as such
zoospores will only develop when the soil is
saturated. Spores can also move with water across
the surface of the soil in irrigation or run-off, thus
transmitting the pathogen over large parts of a block
quickly. The longer the soil stays wet the higher the
risk of infection.

Cultural Controls
Limit periods of soil saturation.

Free water allows pathogen zoospores to move
through the soil thus enabling disease transmission
over longer distances. Monitor soil moisture and
limit the amount of time a soil stays saturated.
Irrigate to field capacity when soil moisture and tree
monitoring indicate the need, and apply appropriate
volumes without flooding soils. When over-head
cooling is not properly cycled, soils may remain wet
or saturated during the cooling season of July and
August greatly increasing the risk of infections. Set
your cooling system so that cycles appropriately cool
fruit through evaporation. At this level little cooling
water should reach the ground.
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Choose well drained soils.

Whenever possible plant fruit trees in well drained
soils.

Maintain and improve soil structure.

Soils with high organic matter, aggregate stability,
water infiltration, and low compaction are less likely
to stay at overly wet levels for long periods. Adding
organic matter in the form of compost, trimmings,
grass clippings, and other material will build organic
matter over time.

Monitor irrigation water.

Irrigation water can be a source for Phytophthora
infections. Fruit infections (sprinkler rot) of pear and
apple was widespread in the Wenatchee River Valley
of Washington when overhead sprinklers were
common (1992-1999). Dr. Grove and colleagues
found 749 isolates (at least nine distinct taxa) of
Phytophthora spp. in irrigation canals in eastern
Washington (Yamak et al. 2002). Monitoring of
Phytophthora in irrigation water is generally done by
suspending fruit in the canal (or water from the
irrigation system) and checking for visible fruit rots.

Choose resistant rootstock.

Among dwarfing-apple rootstocks, Geneva series
rootstocks are most resistant. M-9, M-2, and M-4 are
moderately susceptible. M-7 and MM-111 are
moderately susceptible; M-26 and MM-106 are
susceptible; and MM-104 is highly susceptible
(Table 1). Among stone fruits, plums are relatively
resistant, whereas the remainder are susceptible to
very susceptible. Mahaleb is the most susceptible
cherry rootstock, whereas Mazzard, Morello, and
Colt are somewhat more resistant and would be
recommended on heavier soils.

Biological and Biopesticide Controls
Maintain large, active beneficial populations.

Many soil bacteria and fungi can be antagonistic to
root rot fungi. For example, a fungus called
Trichoderma has been seen to reduce soil-borne
disease infections. In general, additions of

Table 1. Relative resistance of apple rootstocks
to Phytophthora root and crown rot.

Rootstock Susceptibility
G.16 HR?
G.41 HR?
G.935 HR?
G.202 HR?

B9 MR
G.11 MR?

M9 LS—-MSH2
M 26 MS

MM 104 HS!

MM 106 HS!

HR=Highly Resistance, MR=Moderate Resistance, LS=Low
Susceptibility, MS=Moderate Susceptibility, HS=High Susceptibility.

!(Carisse and Khanizadeh 2005)

2(Robinson et al. 2006)

organic matter such as compost, grass clippings, and
other material provide a food source for the soil food
web helping to maintain large active populations of
beneficial antagonists.

Biopesticides and biological pesticides.

Biopesticides are certain types of pesticides derived
from natural materials, such as animals, plants,
bacteria, and certain minerals. One group of
biopesticides are biologicals. Biologicals are
composed of beneficial microorganisms, including
specialized fungi, bacteria, and actinobacteria
(filamentous bacteria) that are used against fungi and
bacteria that cause plant diseases. Use of
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biopesticides (including biologicals) applied as a
pre-plant dip or through the dripline on newly
planted trees may help defend young trees from soil-
borne disease infection. Efficacy data on
biopesticides to date is limited. Some examples of
biopesticides include:

e Streptomyces lydicus (Actinovate) (Gardener
2002)

e Trichoderma (Bio-TAM) (Smith et al. 1990)

e Bacillus amyloliquefaciens (Double Nickel,
Triathlon)

e Bacillus subtilis (Fungisei, Prevont,
Serenade) (Utkhede et al. 2000)

Chemical Controls

Note that only select fungicide active ingredients are
effective on oomycetes such as Phytophthora since
they are not true fungi, but rather water molds.
Always read and check the label before using a
chemical control.

Root dips.

Some studies have shown that soaking dormant trees
before planting in a fungicide solution can result in
increased root and shoot growth when plants are
grown under conducive conditions and the pathogen
is present (Jeffers 1992).

Treatment of the root zone.

e Metalaxyl (MetaStar 2E) at 2 gal/acre or 6 fl
0z/1000 sq ft. Treat the entire root zone; do
not concentrate near the base of the tree.
Group 4 fungicide. 48-hr reentry (Bielenin
and Jones 1988; Tiirk6lmez and Dervis
2017).

e Mefenoxam (Ridomil Gold SL) at 2
quarts/acre in sufficient water to move it into
the root zone. Treat the entire root zone; do
not concentrate near the base of the tree. Will
not revitalize trees with moderate to severe
symptoms. Group 4 fungicide. 48-hr reentry
(Adaskaveg 2011).

Trunk and root-zone sprays.

e Phosphorus acid, Mono-and di-potassium
salts (Agri-Fos, Alude, Fosphite, Oxiphos,
Phostrol, Rampart). Do not combine with a
copper-spray program for control of other
diseases. Rampart can also be trunk injected.
Group 33 fungicide (Flett 1996).

e Fosetyl AL (Aliette WDG) for bearing and
non-bearing apples. For cherry non-bearing
trees only. Do not control with a copper spray
program. Group 33 fungicide (Utkhede and
Smith 1991).

Additional Resources

WSU Tree Fruit, Comprehensive Tree Fruit Site. n.d.
Washington State University.
http://treefruit.wsu.edu/.

Use pesticides with care. Apply them only to plants,
animals, or sites listed on the labels. When mixing
and applying pesticides, follow all label precautions
to protect yourself and others around you. It is a
violation of the law to disregard label directions. If
pesticides are spilled on skin or clothing, remove
clothing and wash skin thoroughly. Store pesticides
in their original containers and keep them out of the
reach of children, pets, and livestock.

YOU ARE REQUIRED BY LAW TO FOLLOW THE
LABEL. It is a legal document. Always read the label
before using any pesticide. You, the grower, are
responsible for safe pesticide use. Trade (brand)
names are provided for your reference only. No
discrimination is intended, and other pesticides with
the same active ingredient may be suitable. No
endorsement is implied.
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