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Bean root rot is one of the most

destructive diseases of commercially
grown snap beans in Wisconsin. A
complex of fungal pathogens including
Pythium species, Aphanomyces euteiches
f. sp. phaseoliÑa bean strain of the pea
root rot pathogenÑand Rhizoctonia
solani cause bean root rot. Because a
complex of fungal pathogens causes
bean root rot, control procedures have
been difficult to develop and implement.

A test developed at the
University of Wisconsin, provides an
estimate of a fieldÕs risk factor for
bean root rot before planting. The test
distinguishes fields heavily infested
with root rot pathogens from lightly
infested fields. Routine testing of all
fields and withholding heavily
infested fields from snap bean pro-
duction can help eliminate unneces-
sary economic risks.

This bulletin describes the proce-
dures for collecting representative
soil samples from snap bean fields
and the analytical techniques used to
estimate a fieldÕs potential for devel-
oping snap bean root rot. 

Collecting and 
storing soil samples

Before planting snap beans,
sample fields in the spring or fall. To
sample, walk a diagonal transect
across a 40-acre section of a field. At
each of 17 sites spaced at approxi-
mately equal intervals across the
field, take a trowelful of soil to a
5-inch depth.

Place the soil in a large plastic
bag carried in a pail for convenience.
We recommend using two bags, one
inside the other, to prevent breakage.
Because each trowelful is about a
pint, total soil volume per section is

approximately 8 quarts. Sample
fields up to 60 acres with one diag-
onal sampling pattern containing
17 subsamples. Divide fields larger
than 60 acres into approximately 40-
acre sections and collect 17 separate
subsamples in each section. DonÕt
collect subsamples from atypical low
spots or knolls not conforming to the
fieldÕs major landscape or soil type.

Store your soil samples at
60¡Ð75¡F. To retain moisture, store in
closed, but not sealed, bags. Do not
store samples at cool temperatures or in
car trunks or on truck beds where tem-
peratures may fluctuate widely. Storage
at room temperature for up to three
months doesnÕt affect test results, but
immediate testing is preferred.

The same soil collected for bean
root rot tests also can be used to deter-
mine pea root rot potential and soil
nutrient and lime recommendations.
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Appearance of snap bean hypocotyl and roots for each root
rot disease class.

Disease class, symptoms

0 Hypocotyl and roots white and firm;
no root pruning. (A very slight discol-
oration of roots and hypocotyl is
common, but all roots and hypocotyl
are firm.)

1 Slightly brown or discolored
hypocotyl and roots; hypocotyl firm
upon pressure; slight root pruning.

2 Darkly discolored hypocotyl and
roots; hypocotyl and tap root collapse
under pressure but not as easily as
in 3; extensive root pruning.

3 Very darkly discolored hypocotyl and
roots; hypocotyl completely collapsed
or collapsing easily under pressure;
severe root pruning.

4 Dead or dying plant.



Preparing and 
testing soil samples 

First, place each soil sample on a
clean newspaper and break up all
lumps. Air dry each sample for a week
at room temperature, frequently
mixing the soil to ensure complete
drying. Thoroughly mix the soil by
hand and screen it through a 1Ú4-inch
mesh screen to remove large organic
fragments and stones. Wash and ster-
ilize three 6-inch clay pots for each field
sampled. Cover the hole in the potÕs
bottom with screen to prevent soil loss.
Pour the soil into the pots, filling each
to within two inches of the top. In each
pot, plant six seeds of the snap bean
cultivar ÔEarly Gallatin,Õ or another sus-
ceptible cultivar, treated with Captan-
Lorsban. Space the seeds equidistant
from each other and cover them with
another inch of soil. Label the pots and
place them randomly on a greenhouse
bench. Each test will require six addi-
tional pots, three containing a highly
infested soil and the other three a root
rot-free soil. These pots will serve as
the controls in the analysis. Sterilized
soil or soil removed from a field in
which susceptible crops are not grown
can be used as the root rot-free soil.

To ensure rapid, uniform devel-
opment of disease, maintain green-
house temperatures between 70¡ and
80¡F. Water each pot with 150 ml of
tap water every other day for the first
10Ð13 days; thereafter and until 32Ð36
days after seeding, each pot should be
filled to the top with water daily to
maintain high soil moisture.

Calculating the 
disease index

At the end of the growing period,
carefully remove each plant from the
soil. With tapwater, wash the
hypocotyl and roots to remove the
remaining soil. Rate the disease
severity of roots and hypocotyls of
each plant in all the pots using the
scale provided next to the photograph.

Calculate a disease index for each
field using the following calculations:
1 Disease class 0 1 2 3 4

2 Number of plants 
per class

Pot #1 (6 plants) 0 0 2 3 1

Pot #2 (6 plants) 0 1 2 1 2

Pot #3 (6 plants) 0 1 3 1 1

3 Total plants 0 2 7 5 4
per class (total = 18)

4 Multiply disease class (step 1) 
and total plants per class (step 3)

0 2 14 15 16

5 Sum the values in step 4
0 + 2 + 14 + 15 + 16 = 47

6 Disease index = 
[sum of (disease class x number of 
plants in class) x 100] ÷ [(total plants) x 4]

Disease index= 47 x 100 = 65
18 x 4

Interpreting 
the disease index 

A disease index of 0 means that all
plants are healthy; 100 means that all
are severely infected or dead.
Intermediate values represent inter-
mediate severity of infection. In fields
with a disease index of 0 to 40 (slight),
all cultivars of snap beans can be
planted. Fields with an index of 41 to
50 (moderate) are of questionable
safety. In fields testing at 50 or above
(severe), do not plant susceptible snap

beans until subsequent tests indicate
safe growing conditions. Severely
infested fields with root rot pathogens
may remain a high risk for root rot for
several years. In the example, where
the disease index is 65, the field falls
into the severe category.

The environment plays an impor-
tant role in root rot severity. In hot,
dry weather, less disease develops in
the field than in cool, wet weather.
Carefully regulating irrigation may
decrease disease severity, particularly
if you donÕt overwater snap beans the
first 3Ð4 weeks after planting.

Thus, the disease index only mea-
sures the potential for a field to
develop severe root rot if environ-
mental conditions are conducive for it
to occur. Growers may decide to
avoid planting snap beans in fields
with a moderate to high disease index
for root rot, or they may plant snap
beans and hope that environmental
conditions are unfavorable for the
development of severe bean root rot.

There are no available commer-
cial cultivars highly resistant to root
rot. However, several cultivars tol-
erate slight to moderate root rot; these
tolerant cultivars outproduce suscep-
tible cultivars when planted in fields
prone to root rot.

Evidence from commercial fields
indicates that planting beans early,
when the soil is cold and wet, and
cropping the same field with beans
year after year decrease a fieldÕs
potential yields. Proper crop rotations,
such as planting beans-corn-potatoes
in rotation, should maintain economic
bean yields and help slow the devel-
opment of severe bean root rot.
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