The Cooperative Extension Service is the largest,
most successful informal educational organization in
the world. Itis a nationwide system funded and guided
by a partnership of federal, state, and local govern-
ments that delivers information to help people help
themselves through the land-grant university system.

Extension carries out programs in the broad catego-
ries of agriculture, natural resources and environment;
family and consumer sciences; 4-H and other youth;
and community resource development. Extension
staff members live and work among the people they
serve to help stimulate and educate Americans to
plan ahead and cope with their problems.

Some characteristics of the Cooperative Extension
system are:

e The federal, state, and local governments
cooperatively share in its financial support and
program direction.

e Itis administered by the land-grant university as
designated by the state legislature through an
Extension director.

e Extension programs are nonpolitical, objective,
and research-based information.

e |tprovides practical, problem-oriented education
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for people of all ages. It is designated to take the
knowledge of the university to those persons
who do not or cannot participate in the formal
classroom instruction of the university.

It utilizes research from university, government,
and other sources to help people make their own
decisions.

More than a million volunteers help multiply the
impact of the Extension professional staff.

It dispenses no funds to the public.

It is not a regulatory agency, but it does inform
people of regulations and of their options in meet-
ing them.

Local programs are developed and carried out in
full recognition of national problems and goals.

The Extension staff educates people through
personal contacts, meetings, demonstrations,
and the mass media.

Extension has the built-in flexibility to adjust its
programs and subject matter to meet new needs.
Activities shift from year to year as citizen groups
and Extension workers close to the problems
advise changes.
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Introduction

Sclerotinia stem rot is a destructive plant disease oc-
curring in Oklahoma and caused by the soilborne fungus
Sclerotinia sclerotiorum. Sclerotinia sclerotiorumcauses stem
rot or white mold on several crops including winter canola,
green beans, soybeans and tomatoes. Sclerotinia stem rot
of canola has become a serious disease in spring canola
production areas in North Dakota and Canada due to the
severe damage it causes and the long-term persistence of its
survival structures, sclerotia, in the soil. The closely related
fungus Sclerotinia minor primarily causes Sclerotinia blight
of peanuts in Oklahoma, but also has been observed causing
stem rot of canola. Sclerotinia sclerotiorum and S. minor at-
tack a wide variety of economically important broadleaf crops
and numerous broadleaf weeds. Sclerotinia stem rot of winter
canola has not reached damaging levels in Oklahoma, but it
has been observed killing scattered plants prior to maturity
in several production areas of the state. The purpose of this
fact sheet is to describe Sclerotinia stem rot on canola so it
can be recognized by growers and crop advisors, as well as
providing general strategies for its management.

Symptoms and Signs

Symptoms of Sclerotinia stem rot of canola generally
appear after flowering in the spring. Affected plants ripen
prematurely or wither and die before seed is produced (Figure
1). Elongated white lesions are normally found at the base of
the plant (Figure 2) or in the middle parts of the stem, where
leaves attach to the stem. Stem lesions are initially soft and
water-soaked, then become dry and bleached-white in color.
With wetand humid conditions in the plant canopy, a white and
cottony growth of the fungus may be visible on and around
infected stems. Affected plants may remain upright or may
lodge whenkilled during or after pod fill stages of crop develop-
ment. Upright dead plants are easily observed in a field with
severe disease. Sclerotia, the seed-like survival structures
of the pathogens, develop in, and sometime on the surface
of affected stems during the late stages of disease develop-
ment. The presence of sclerotia is a definitive characteristic in
identifying Sclerotinia diseases. Sclerotia are black, irregularly
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Figure 1. Plant prematurely killed by Sclerotinia stem rot.

shaped and hard. Sclerotia of S. sclerotiorum are highly vari-
able in size and shape ranging from 2 to 30 mm (Figure 3).
Sclerotia of S. minor are more numerous and smaller in size
ranging from 2 to 5 mm (Figure 4). During extended periods
of cool, wet weather in late winter and early spring, sclerotia
germinate to form tiny cup mushrooms about % inch wide
and shaped like a golf tee.

Disease Biology and Epidemiology

Sclerotiathatare produced on previous crops and survive
in the soil for extended periods (up to 10 years) serve as the
source of disease outbreaks. Sclerotia near the soil surface
can germinate directly to produce tufts of fungal strands
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that can infect nearby stems and leaves in contact with the
soil or germinate to form a tiny cup-shaped mushroom that
produces airborne spores called ascospores. Ascospores
germinate and colonize flower petals during bloom stages,
which then fall from the upper plant and lodge on lower plant
parts where they cause infection. Spores can germinate and
directly penetrate living floral petals, but old canola petals
that die after flowering provide a better nutrition source for
the fungus. The fungus can then invade healthy plant parts
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Figure 3.Large black sclerotia of Sclerotinia sclerotiorum
in rotted stem.

Figure 4. Small black sclerotia of Sclerotinia minor in
rotted stem.

and grow between the cells, moving into the leaf petioles,
branches and eventually into the stem. As nutrients become
limited when the plant begins to die, sclerotia are produced
mostly in the cavity of decayed stems. Sclerotia are released
to the soil during harvest, tillage and natural stubble decay,
where they can initiate another disease cycle.

Environmental conditions are important in the regulation
of Sclerotinia stem rot infection and development. Because
there is only one disease cycle per year, the weather prior
to and during canola flowering is particularly important for
disease establishment, and several conditions must occur
simultaneously for disease to develop. Rainfall levels of 1
to 2 inches during a 1- to 2-week period before flowering
provides sufficient soil moisture for germination of sclerotia
and spore production. Extended wetness in the plant canopy
favors disease development from spores settling on petals.
Low humidity and rainfall before flowering decreases the risk
of infection, and dry conditions during petal infection can limit
disease progress. Temperature influences disease severity
to a lesser extent than moisture. Temperatures in the range
of 55 to 80 F favor infection and disease development. How-
ever, if temperatures exceed 85 F or are below 50 F, disease
development is inhibited even with adequate moisture. Ad-
ditionally, cultural practices, such as high plant densities and
high levels of soil fertility may promote disease development
by creating a dense plant canopy that retains soil moisture
and high humidity levels.

Disease Management

Sclerotinia stem rot of winter canola has not yet reached
severe levels in Oklahoma, therefore management practices
should focus on limiting the build-up of the fungus in fields.
Because resistant varieties are notavailable, fungicide applica-
tion is the primary management strategy in canola production
areas where Sclerotinia stem rot is a severe problem.

Crop Rotation

Crop rotation is effective in limiting the buildup of sclerotia
in fields. However, its effectiveness is limited where levels of
sclerotia are high because the fungus can survive for up to
10 years in the soil. Many broadleaf crops and weeds are
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susceptible to S. sclerotiorum and S. minor.In general, grass
crops and cotton are not susceptible to Sclerotinia stem rot.
Therefore, wheat and other small grains, corn and grain
sorghum are good rotational crops for cropping systems with
winter canola. Because winter canola has increased in popu-
larity as a rotational crop for wheat to control grassy weeds,
wheat it is an ideal crop to delay the build-up of Sclerotinia
stem rot. Crop rotations with soybeans and peanuts should
be avoided. Additionally, good control of broadleaf weeds is
importantin cropping systems involving winter canola. ldeally,
canola should be planted after at least two years of planting
non-susceptible crops. Although some sclerotia will persist
in infested fields, an effective crop rotation program will slow
the buildup.

Cultural practices

Effective cultural practices may help reduce levels of
Sclerotinia stem rot and help prevent its build-up where the
disease is not serious. Canola should be managed using
recommended seeding and nitrogen fertility rates so that an
overly dense canola canopy does not result, which would
provide ideal conditions for disease development. Soil and
crop debris should be washed from swathers and combines
used in infested fields or in unknown areas to prevent the
introduction of Sclerotinia and other soilborne pathogens
into clean fields.

Fungicide application

Where the disease is severe, fungicide application during
flowering is the primary management strategy for Sclerotinia
stem rot. There are several fungicides registered for use on

canola that are effective against Sclerotinia diseases. Ap-
plications are generally made at early bloom and again two
to three weeks later, if needed. Fungicides work to prevent
flower petal infection by airborne spores of the fungus. Their
effectiveness against direct infection by germinating sclertoia
in the soil is unknown. Fungicide application in the spring may
also help with other diseases such as Alternaria black spotand
powdery mildew, but not black leg, which requires application
in the fall during rosette stages of crop development. Fungicide
application for Sclerotinia stem rot is a significant expense
and is only recommended where the disease has a history of
reducing yield. Consult the latest edition of the OSU Extension
Agents Handbook of Insect, Plant Disease and Weed Control
(Circular E-832) for more information on fungicides registered
for use on winter canola.

Biological control

The fungus Coniothyrium minitans parasitizes and kills
sclerotia of Sclerotina in the soil. Coniothyrium minitans is
commercially available as Contans WG® fungicide, which is
sprayed on the soil prior to planting or onto crop debris at
the end of the season. Contans WG® has been effective in
vegetable crops, such as lettuce, but has generally been too
expensive for field crop use.
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