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Bacterial wilt of dry bean has reappeared in Nebras-
ka dry bean fields after almost a 30-year absence. This
NebGuide addresses symptoms and identification, life
cycle and management of bacterial wilt in dry bean.

Bacterial wilt, caused by the gram positive, aerobic bac-
terium, Curtobacterium flaccumfaciens pv. flaccumfaciens,
was first reported in a South Dakota navy bean field in 1922.
It then became one of the most problematic bacterial diseases
in the United States, particularly in the irrigated High Plains
and Midwest regions. Bacterial wilt was commonly found in
western Nebraska dry bean production in the 1960s and early
1970s but has not been observed since then.

New reports of bacterial wilt in North Dakota and
Alberta, Canada in 1995 and 2002, respectively, were based
onthe presence of discolored seeds found in processing plants
after harvest. More recently, the disease was found in two
Scotts Bluff County Great Northern fields in 2003, and was
detected in more than 25 fields in the Nebraska Panhandle
in 2004. Affected fields were planted with dry beans from
multiple market classes and seed sources, including yellow,
Great Northern, and pinto beans.

Figure 1. Early wilting symptoms in the field.

Symptoms

Field symptoms consist of leaf wilting (Figure 1) during
periods of warm, dry weather or moisture stress. This occurs
because of the pathogen’s presence within the vascular sys-
tem, which blocks normal water movement from roots into
the foliage. Plants often recover during evening hours when
temperatures are lower, but wilt again during the heat of the
day. Disease severity and plant mortality are often higher on
young plants or those growing from infected seed (Figure 2).
Seedlings are particularly susceptible, and if attacked when
2-3 inches tall, are usually killed. Symptoms on adult plants
are less pronounced as the disease generally develops and
progresses more slowly.

Infected plants in Nebraska have also exhibited inter-
veinal, necrotic lesions surrounded by bright yellow borders
(Figure 3). These symptoms may be confused with those
caused by common bacterial blight, Xanthomonas axonopodis
pv. phaseoli, (synonym X. campestris pv. phaseoli) (Figure
4), but bacterial wilt lesions tend to be more irregular. Ad-
ditionally, water soaking of leaves is not usually observed
with wilt, as it is with common bacterial blight and halo blight
(Pseudomonas syringae pv. phaseoli).

Figure 2. Dead plants following early seed infections.



Figure 3. Irregular interveinal necrotic lesions with yellow borders. Figure 4. Necrotic lesion with narrow yellow border characteristic of
common blight.

Figure 5. Discolored seeds from infected plants after harvest. Figure 6. Close-up of discolored seeds from infected plants after harvest
demonstrating stained seeds from orange pathogen variant.

Figure 7. Discolored seeds exhibiting different colored pigments from Figure 8. Severe damage due to both hail and bacterial wilt.
pathogen variants.



If plants survive to produce mature seed, they often are
discolored as a result of bacterial infection and colonization
(Figures 5 and 6). Seeds may become infected even though
pods appear to be healthy since the pathogen moves into
developing seeds through the vascular system. White-seeded
cultivars are particularly prone to quality reductions due to the
conspicuously colored seed coats from systemic infections.
Several pathogen variants have been reported, including those
that produce yellow, orange, and purple pigments that readily
stain white seed coats (Figure 7).

Infection and Survival

The pathogen is seedborne, and infected seeds represent
the major source of inoculum and means for dispersal, both
long and short distances. The pathogen can be transmitted
both within and on the outside of seeds. It can overwinter on
infected residue or weeds, but survival by itself in soil is poor.
It has been documented to occur for only two years between
bean crops grown in rotation with wheat, and can survive
for at least two years in seeds lying on the ground. Due to a
strong resistance to drying, the pathogen can remain viable
up to 24 years in seed stored under optimum conditions in
the laboratory.

Initial infection occurs when the pathogen enters the
vascular system through either infected seed or wounds on
leaves or stems. Disease is not thought to develop via entry into
numerous natural pores in leaves (stomata), unlike common
bacterial and halo blights; however, disease will develop and
spread more rapidly and become more severe after hailstorms
(Figure 8) or when temperatures exceed 90°F. Wilting of
plants is more pronounced during periods of moisture stress,
and secondary spread occurs in a similar manner to that of
common bacterial and halo blights.

The most important hosts for bacterial wilt are Phaseo-
lus spp., especially P. vulgaris (common bean), but natural
infections also occur on peas, lima beans, cowpeas, soybeans,
and lablab beans.

Management and Importance

Theresistant cultivar Emerson was developed many years
ago by the University of Nebraska specifically for controlling
bacterial wilt, but breeding for resistance to this disease was
later discontinued. It was determined that using seed sanita-
tion, producing disease-free seed in dry climates, and using
proper crop rotations effectively stopped the introduction of
the pathogen while eventually eliminating it from fields where
it had been present. Similar management measures used for
other bacterial diseases, such as foliar applications of copper-
based bactericides and seed treatment with antibiotics like
streptomycin, also are moderately effective for reducing yield

losses and limiting plant-to-plant spread. The most important
factor, however, is to stop introducing and maintaining the
pathogen in dry bean fields.

Losses in both yield and quality have been demonstrated.
In 2004 some heavily infested fields in Nebraska were esti-
mated to yield up to two-thirds less than would be expected
of'a typical crop. Numbers of discolored seeds collected from
surviving, but infected plants averaged 25 percent. In some
instances, the incidence of discolored seeds harvested from
entire fields approached 10 percent.

It is not known why the disease has suddenly appeared
again in Nebraska dry bean production areas, but it does
warrant some concern. This pathogen is considered to be an
A2 quarantine pest for Europe and is subject to phytosanitary
regulations for some countries. This means that quarantine
regulations require that bean seeds must originate from areas
where the pathogen is absent or where the seed crop was found
free of the bacterium during the last growing season. The same
regulations also could be placed on exportation of beans for
human consumption. At the very least, the high incidence of
discolored Great Northern seeds would result in an economic
loss for growers due to reduced quality.

It is critical that we now revisit this disease and its
biology with new research studies. Some of the important
issues that need to be resolved from these investigations
include, but are not limited to: 1) incidence and distri-
bution of the pathogen throughout Nebraska and the
other areas of the Central High Plains, 2) why the disease
has reappeared after a presumed absence of 25-30 years,
3) new potential sources of survival in fields other than
from being re-introduced on infected seed each year,
4) environmental factors that influence disease development,
and 5) identification and incorporation of effective sources
of disease resistance into Great Northern and other dry bean
market class cultivars.
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