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Crown or Collar Rot
Phytophthora cactorum

L. Introduction: Crown or collar rot has caused extensive death of apple trees in many
eastern orchards during the past two decades. It is often observed on trees that are
between three and eight years of age which are grown on Malling Merton 104 (MM.
104), MM. 106 and, to a lesser degree, on MM. 111 rootstocks. The disease is often
observed in low areas of orchards having heavy, poorly drained soils, but may be found
in all orchard sites if trees are first infected in the nursery.

II. Symptoms: The first symptoms to appear in the spring are delayed bud break, leaf
discoloration, and twig dieback. These symptoms are not diagnostic, but are merely
general indicators of trunk girdling or root disorders, and indicate that crown infection
is advanced. Typically the tree blooms heavily and fruit remain small and color
prematurely. Infected trees may survive the growing season but show symptoms of leaf
and bark discoloration, and premature coloration and leaf drop in the fall. Infected trees
usually decline progressively over several seasons. Crown and collar rot are names
applied to this disease based on location of the symptoms. Collar rot symptoms occur on
the scion portion of the tree near the graft union, while symptoms on the root stock are
referred to as crown rot. This disease is most commonly found on susceptible rootstocks.
Infections may progress slowly from the base of roots and occasionally occur on various
portions of the root system.

The most obvious symptom found on
infected trees is a partial or complete
girdling of the trunk (photo 2-24).
Close examination of the roots often
reveals reddish-brown, water-soaked
areas of necrotic tissue located at the
base of the root at the point of
attachment to the rootstock. The entire
underground portion of the stem is
usually water-soaked and brown, and
the necrotic area wusually extends
upward to the graft union. Healthy and
diseased tissues are separated by a
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distinct margin that may not be visible without removal of the outer layer of bark to
expose the inner phloem tissue down to the cambium. Diseased tissue at first appears
orange- to red-brown, later turning dark brown as decay progresses. Older cankers form
a definite outline with age, and callous tissues may develop at the margins.

The girdling symptoms caused by collar and crown rot may also be caused by fire blight
in the rootstock, borers in burr knots, voles, mechanical injury, and graft union necrosis
(tomato ringspot virus). Because of potentially serious losses from each of these
problems, early accurate diagnosis is a prerequisite to a successful control program.

IIL. Disease Cycle: The pathogen belongs to a group of fungi known as water molds that
require high levels of moisture and cool temperatures for growth and reproduction. It
may survive in soils for several years in a resting spore (oospore) stage that is resistant
to drought periods or chemical treatments. Old orchard soils are known to contain large
numbers of oospores. A mobile spore type (zoospore), that can move when soils are
flooded or contain high levels of moisture, is the most important source of new
infections. The pathogen can also survive over winter in infected trees, or in colonized
fallen apple fruit. The fungus favors cool (50-60 F; 10-16 C) wet soils. New infections are
most numerous between the pink stage of blossom development and the beginning of
shoot elongation. The susceptibility of scion bark tissues is believed to be affected by the
rootstock, being greater in trees of high vigor. Secondary spread of the disease to new
trees is greater in heavy soils during wet springs or when frequent irrigation is
practiced.

IV. Monitoring: All trees in plantings between three and ten years of age grown on
susceptible rootstocks should be observed for delayed bud break, leaf and bark
discoloration, and twig dieback that are characteristic of the collar rot symptoms on the
scion. Affected trees should be examined more carefully for the crown rot symptoms on
the rootstock. These symptoms are reddish-brown, water-soaked areas of necrotic tissue
on the lower tree trunk and rootstock (photo 2-24). Larger roots nearer the surface may
show similar symptoms. Be aware that damage to a susceptible rootstock by this disease
may induce rooting from the scion which, in turn, will mask or delay the above
symptoms of tree decline. Orchard blocks with susceptible rootstocks should be
observed for additional trees showing symptoms (photo 2-24) which may have
developed after fruit set. Severely girdled trees often show premature coloration and
leaf drop in the early fall. Infected trees should be marked for treatment or removal
depending on infection severity.

V. Management: Phytophthora root, crown, and collar rot can be minimized by careful
selection of orchard sites and rootstocks for new plantings. Avoid planting susceptible
rootstocks in areas with heavy, poorly drained soils. Since there are a number of
Phytophthora species that cause root, crown, and collar rot, it is difficult to make
absolute statements about the relative susceptibility of different rootstocks to these
diseases. Several fungicides are registered for the control of Phytophthora root
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diseases. They are not a substitute, however, for good site preparation and the use of
rootstocks adapted to the intended orchard site. Chemicals should be used as a
preventative measure. It is difficult to eradicate the pathogen from the roots after
infection is established.

V1. Fruit Disease Focus article by Dr. Wayne F. Wilcox.
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READ LABELS CAREFULLY AND USE CHEMICALS IN ACCORDANCE WITH LABEL CAUTIONS, WARNINGS, AND
DIRECTIONS. REQUEST A MATERIAL SAFETY DATA SHEET (MSDS) FROM THE MANUFACTURER FOR EACH PRODUCT
YOU USE.

Trade and brand names are used only for the purpose of information, and the West Virginia University Extension Service and/or
West Virginia University Davis College of Agriculture, Forestry, and Consumer Sciences does not guarantee nor warrant the
standard of the product, nor does it imply approval of the product to the exclusion of others, which may also be suitable. The West
Virginia University Extension Service and/or West Virginia University Davis College of Agriculture, Forestry, and Consumer
Sciences assume no responsibility in the use of hazardous chemicals.




