BROOM RUSTS
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Introduction

Broom rusts are fungus-caused diseases that
result in the formation of witches-brooms in the
branches of i nf ecbtreodo n
a generic term for a localized proliferation of
twigs with short internodes on a branch
(Figures 1 & 2). Two broom rusts occur in
Idaho. Spruce broom rust, caused by
Chrysomyxa arctostaphyli, infects Engelmann
spruce. Fir broom rust, caused by
Melampsorella caryophyllacearum, can be
found on grand and subalpine fir.
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Figure 1. Witches-broom in spruce. (Photo by
Oscar J. Dooling, USDA Forest Service,
www.forestryimages.orq)
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Figure 2. Witches-broom in true fir. (Photo by
Susan K. Hagle, USDA Forest Service,
www.forestryimages.orq)

Disease Recognition

Shoots forming witches-brooms grow upright
and produce new needles with yellow to light-
green coloration each year, making brooms
stand out in the spring and summer against a
background of relatively healthy, dark-green
foliage (Figures 1 & 2). The fungus-infected
needles of a broom are shed during fall and
winter, but it is not dead. The shoots of a
broom remain alive over winter and, in early
spring, new needles grow from the infected
shoots. Because the fungus is systemic in the
broomdéds shoots, it grows
needles. The needles on a broom are shorter
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and thicker than needles on normal branches. In
early summer bright-yellow or light-orange
tongue-like structures protrude from the needles
of a rust broom (Figure 3). These structures
produce airborne spores that disperse to infect the
alternate hosts.

Figure 3. Fungus fruiting from infected needles in
summer. (Photo by Oscar J. Dooling, USDA Forest
Service, www.forestryimages.orq)

The infected branches of fir may have large
spindle-shaped or round swellings, while infected
branches of spruce are seldom swollen (Figure 4).

Witches-broom can be caused by other diseases
as well, most notably dwarf mistletoes on various
conifer species and Elytroderma needle cast on
ponderosa pine. Therefore, the presence of a
broom is not diagnostic of any specific disease.
By carefully identifying the host on which the
broom is growing, and examining the broom for
the characteristics associated with broom rust,
this disease can be diagnosed readily.

Figure 4. Spindle-shaped swelling associated with a
witches-broom on true fir. (Photo from USDA Forest
Service 2 Ogden Archives, www.forestryimages.orq)

Rust Biology

Rust fungi have complex life cycles. They produce
up to five different types of spores during their life
cycle. In addition, many rusts must have an
alternate host, a noncommercial plant species,
where they spend a portion of their life cycle. The
commercial plant, or conifer tree, is the primary
host. The simpler rust life cycles have 3-4 spore
types and require just one host to complete the
cycle.

Aerial dispersal of rust spores varies greatly. In
general, for rusts that infect conifers, the spore
type that travels from the conifer host to the
alternate host is able to go great distances, tens to
hundreds of miles, and successfully infect the
alternate host. As a result, rust infections on the
alternate host can be found great distances from
the nearest infected conifer, or in an area where
the conifer host is not present. In contrast, the
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