Pulse Knowledge
infect the xylem, as indicated by red streaks running through the
vascular bundles (Figure 3). Severely infected root systems can
experience an 80-100% reduction in root mass, along with very poor
nodulation.

Fusarium Root Rot in Pulse Crops
Fusarium root rot causes severe root damage, preventing water and
nutrient uptake by the crop, leading to premature plant death. Yield
losses in pulse crops typically range from 10-30%, but can be as high
as 60% in field peas and 84% in dry beans, with severe infections
under ideal environmental conditions. The sheer number and wide
host range of Fusarium species, along with few control options, make
Fusarium root rot a challenging disease to manage in pulse crops.

Host Crops
Fusarium root rot is the most common root disease in pulse crops and
is caused by a complex of Fusarium species that can differ in
preference for host crops and vary in the level of aggressiveness on
particular crops.
The most common species is Fusarium avenaceum which can infect
most crops, although peas and especially lentils are its preferred
hosts and experience the most damage. The F. solani species complex
is also very aggressive on pulses and is the most virulent Fusarium
species in peas, along with F. avenaceum. Survey results from 20152018 found that F. avenaceum and/or F. solani were present in over
98% of pea and lentil fields sampled across the Prairies.

Figures 1 & 2. Fusarium infection often starts at the point of seed
attachment. Lesions later expand, sometimes to just above the soil
line (left). Severe Fusarium root rot infections girdle the taproot,
causing premature death of the plant (right).
Source: Syama Chatterton, Agriculture and Agri-Food Canada

F. oxysporum is a weaker root rot species but is the pathogen
responsible for causing vascular wilt in pulse crops. Fusarium wilt
causes the entire plant to prematurely wilt and die due to the
pathogen infecting the vascular tissue and cutting off water supply to
the roots and shoots. Genetic resistance is more readily available for
Fusarium wilt compared to Fusarium root rot.
F. virguliforme causes root rot in a broad range of host plants (peas,
beans, alfalfa, clover) but is known more for causing sudden death
syndrome of soybeans. Sudden death syndrome may become more
prevalent on the Prairies as soybean cyst nematode becomes further
established.
F. graminearum and F. culmorum have been found at low levels on
pea roots but these pathogens are more associated with Fusarium
head blight in cereal crops and generally contribute little to root rot in
pulse crops, with the exception of soybeans.

Life Cycle, Symptoms, & Crop Impact
The general life cycle for most Fusarium species begins with thickwalled resting spores that overwinter in infested soil, on infected crop
residue, or on seed. As the seed germinates, it releases compounds
called exudates that signal the resting spores to germinate, produce
hyphae, and infect the plant. The infection process is suspected to
take about 7-10 days. At the end of the growing season,
overwintering spores are produced in the infected plant tissue and
these spores can survive in the soil for many years.

Figure 3. A distinct characteristic of Fusarium root rot is reddening
of the vascular bundle, although it does not always occur.
Source: Saskatchewan Ministry of Agriculture
Fusarium root rot often appears as yellowing patches in the field, but
shoot symptoms are indistinguishable from Aphanomyces root rot
(Figure 4). The most severe symptoms and crop yellowing are seen
when Fusarium and Aphanomyces root rots are present together.

Small brown lesions nearly always start at the point of seed
attachment, where the pathogen typically first enters the plant.
Lesions coalesce into larger necrotic areas that wrap around the
entire stem, expanding to just above the soil level (Figure 1). The
taproot eventually becomes girdled and the plant yellows, wilts, then
dies off completely (Figure 2). F. solani and F. avenaceum can both
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Early season infections cause seedling blight, and plants die
prematurely causing a direct and substantial yield loss. Later season
infections, typically at approximately 6-8 weeks after seeding when
plants are in early flower, only have a minor effect on yield but can
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replacement for a poor seedlot with high amounts of diseased,
damaged, or dead seed. Seed treatments should also be considered
when seeding in adverse conditions (cool and/or wet soils) or if there
is a known history of seedling disease on a particular field.

delay crop maturity, thereby affecting harvest timing, and also
weaken the plant stems causing lodging and harvest challenges. A
thin crop stand from dead plants can also cause issues with weed
management.

Cultural Practices
Cultural practices should focus on plant and root health. Extended
crop rotations to decrease the amount of inoculum in the soil or
tillage to bury infected residue have not proven to be effective for
Fusarium root rot.
Genetic Resistance
Seedcoat tannins can provide some resistance to root rot pathogens.
In field peas, varieties with pigmented seedcoats, such as in the dun
and maple pea classes, show partial resistance to Fusarium and other
root rot pathogens. For more information on crop and variety
susceptibility see full article.

Tips for Managing Fusarium Root Rot Infection
in Pulses
Figure 4. Fusarium root rot can present as yellowing patches in the
field, similar to Aphanomyces root rot. However, extensive yellowing
and stand collapse do not occur to the same severity as
Aphanomyces.
Source: Syama Chatterton, Agriculture and Agri-Food Canada

1. Choose classes or varieties with improved tolerance to
Fusarium avenaceum.
2. Have seed tested and plant good quality seed with less than
10% Fusarium and Botyrtis.

Favourable Conditions

3. Use a seed treatment for control of Fusarium and other root
rot pathogens.

Fusarium root rot can occur under various growing conditions, as long
as there is an initial stress on the plant to facilitate the infection.
Typical environmental stressors include extreme soil moisture
(flooding or drought) and high soil temperature. High soil moisture
caused from excessive rainfall, poor soil drainage, soil compaction
(such as at field entrances), and/or heavy clay soils can favour
Fusarium root rot development. Because soil is variable across a field,
patches of Fusarium root rot can develop wherever the plants have
had a more difficult time growing. Warm and moist conditions can
favour both Fusarium and Aphanomyces, increasing the severity of
root rot in the crop.

4. Use management strategies such as rotation to minimize the
risk of Aphanomyces root rot as the two pathogens in
combination are more problematic than each one alone.
5. Manage for plant and root health by using good agronomic
practices such as proper fertility plans, applying safe rates of
seed-placed fertilizer, using optimum seeding depth and dates,
and minimizing stresses.

Fields with a history of root rot will experience more disease due to
the higher amount of inoculum present. Infected crop residue is
especially important for the survival of F. avenaceum and is the major
source of inoculum for this pathogen.

Fusarium Root Rot and Fusarium Head Blight
Even though many Fusarium species associated with head blight in
cereals can be isolated from pulse crop roots, it does not mean that
growing pulse crops will consequently increase the risk of Fusarium
head blight in rotational cereal crops. The risk of Fusarium head blight
is much greater for a cereal crop planted on cereal or corn stubble
compared to planting on pulse stubble.

Management
Seed Quality and Seed Treatment
A germination test along with a disease fungal scan can provide
helpful information on seed quality. The provincial guidelines
recommend using a seed treatment if seed-borne Fusarium plus
Botrytis levels are 10% or higher. Because the seedling stage is the
most susceptible to infection, seed treatments are a proven option to
protect against seed rot and seedling blights caused by Fusarium
species and other pathogens. However, a seed treatment is not a
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