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have been recorded in surveys of some Nebraska fields. That
translates into hundreds of eggs per teaspoon of soil, each
egg capable of hatching and initiating an infection in the
roots. Once established in a field, SCN egg numbers continue
to increase unless proper management actions are taken.

Soybean cyst nematode is a serious threat in parts
of Nebraska. This NebGuide discusses symptoms and
management options.

Soybean cyst nematode (SCN), Heterodera glycines,

is an increasing production problem for Nebraska’s soy-
bean producers. It has been confirmed in 26 counties in
eastern Nebraska and is well established in counties along
the Missouri River (Figure 1). In the last two years, soybean
cyst nematode have been confirmed in areas to the west of
there in Antelope, Boone and Nance counties. In counties
where the nematode has been previously identified, SCN is
more widespread and the levels of infestation are very high
in some fields. Over 12,000 eggs per 100 cc (3 oz) of soil

Life Cycle

There are three main stages to the life cycle of the soy-
bean cyst nematode, with one cycle being completed in 24 to
30 days. The cycle starts in the spring when temperature and
moisture levels become adequate for nematode egg hatch. The
juvenile is the infective stage and will die from starvation if
it does not encounter host plant roots within several days to
a few weeks. Once the juvenile has penetrated the soybean
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Figure 1. Nebraska state map showing counties with soybean cyst nematodes present as of November 2002.




Table I. Host plants and nonhost crops for soybean cyst nematode, including weed hosts that have had one or more populations of

soybean cyst nematode reproduce on them.

Host Crops Nonhost Crops
Soybeans Alfalfa

Beans (green, snap, dry, red, lima, mung, bush) Barley
Adzuki beans Canola

Garden peas Clover (red, white, ladino)
Cowpeas Corn

Vetch (common, hairy) Forage grasses
Lespedeza (common, Korean, round bush, sericea) Oats

Birdsfoot trefoil Rye
Sweetclover Sorghum
White lupines Wheat

Host Weeds

Henbit, common mullen, wild mustard, common chickweed, pokeweed, field pennycress

root, it moves through the root to the vascular tissue. In the
vascular tissue the nematode establishes a feeding site by se-
creting chemicals which modify the root cells and transform
them into feeding site cells. The nematode then continues to
feed and swell and eventually the females burst through the
root tissue. (These are the tiny white lemon-shaped bodies
found on roots of infected plants.) Male nematodes migrate
out of the root, fertilize the swollen females and eventually
die. The fertilized females produce eggs that fill their entire
body cavity. The egg-filled body of the dead female is what is
referred to as the cyst. These cysts eventually dislodge from
the roots and are free in the soil. Each cyst can contain up to
400 eggs. Eggs can survive for many years within the protec-
tive walls of the cyst until appropriate hatching conditions
are present. Generally, hatching is also regulated by some
chemical signal from emerging soybean or other host crop
(Table 1) roots. If an unsuitable host, like corn, is grown that
season, the nematode eggs remain dormant in the cyst until
soybeans or another host plant are grown again. Over several
seasons without a host, some eggs lose viability because the
cysts become infected with bacteria, fungi, or other natural
biocontrol agents.

Symptoms

Field Symptoms. Symptoms of SCN infestation can be
difficult to identify. Usually, the first indication of a problem
is when yields are below expectations. Moderate levels of
SCN may not produce any visible above-ground symptoms,
yet yields may be reduced 5-10 bushels per acre. Higher SCN
levels can cause plant stunting and yellowing. Above-ground
symptoms can be confused with damage from compaction,
nutrient deficiencies, drought stress, low-lying wet areas,
herbicide injury, and other plant diseases. Circular to oval
areas of stunted, yellowed plants can be observed (Figure 2).
Areas of SCN injury often are elongated in the direction of
tillage practices, since the cysts are spread by tillage equip-
ment. Susceptible soybeans grown in SCN-infested soils are
slower to reach canopy closure.

Individual Plant Symptoms. Symptoms include
stunted roots with fewer nitrogen-fixing nodules on the
roots. SCN infestation may increase susceptibility to soil-
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Figure 2. Yellow, stunted soybean plants damaged by soybean cyst
nematode. These areas are often circular or oval. (Courtesy
of the Society of Nematologists)

borne fungal infections. The only unique symptom or
“sign” is the presence of the adult females and cysts on
the roots (Figure 3). Adult females appear as lemon-shaped
bodies on the roots and are initially cream-colored. They
later turn yellow and finally tan to brown as they mature to
form the cyst. These are seen with the unaided eye and
are much smaller than nitrogen nodules (Figure 4). Obser-
vation of adult females and cysts on the roots is one way to
confirm SCN infestations in a field. In most SCN-infested
fields in Nebraska, females are evident on roots by July 4
or after, however, the absence of cysts on the roots does not
mean a field is free of SCN. In fields with a low population,
very few cysts may be found on the roots and they may be
easy to miss by visual observation. The only way to know a
field is free of SCN is with a thorough soil test.

Soil Sampling for SCN

Soil samples can be collected at any time of the year, but
the best time to sample is right after harvest. Collect 15-20
soil cores around the roots (if plants or stubble rows are pres-
ent) to a depth of 6-8 inches and mix them in a bucket. Fill a
standard soil-sampling bag with the soil mix, store samples
in a cool place (not in the sun), and ship, as soon as possible,
to the University of Nebraska Plant and Pest Diagnostic
Clinic; 448 Plant Sciences Hall; P.O. Box 830722; Lincoln,



Figure 3. Adult female of soybean cyst nematode on infected soybean
root. (Courtesy of G. Tylka, lowa State University)

Figure 4. Soybean cyst nematode cysts on soybean roots. Note that
the nitrogen nodule (lower pointer) is much larger than
the cyst (upper pointer). (Courtesy of G. Tylka, lowa State
University)

NE 68583-0722 or to a commercial diagnostic laboratory
that does nematode analysis. Contact your local Cooperative
Extension office for the current cost and a submission form
for your sample.

Include the following information with the sample:

+ contact information: name, address, and telephone
number of collector and grower;

» number of acres sample represents; and

* cropping history of field and current year’s crop.

If you choose a commercial laboratory, make sure the
laboratory provides results in terms of number of eggs per 100
cc soil. Cyst counts alone do not accurately reflect nematode
levels. Remember that soil sampling is the first step toward
controlling SCN.

Management

Once a field is infested with SCN, it cannot be eradicated
from the field. By following management recommendations,
nematode reproduction can be minimized, thus reducing SCN
levels and impact on crop yields. Management recommenda-

tionsare based on the number of eggs found in the soil with soil
test results. Any field identified with soybean cyst nematode
should be managed in the following ways to minimize the
impact of the nematode.

Sanitation. SCN moves with anything that moves soil.
This includes field equipment, water, boots, migratory birds,
and even wind. Thoroughly clean equipment when moving
from an infested field to a field where SCN has not been
identified. The cyst is a highly resistant stage of the nematode,
essentially a hardened, microscopic sack of eggs. On its own,
the nematode moves only a few inches per year. Soil peds
(seed-sized particles of soil) containing SCN cysts are often
contaminants in harvested seed and can be a source for spread
from infested to non-infested fields.

Host resistance. Soybean varieties resistantto SCN are a
very effective management tool. Check with seed companies
for SCN resistant cultivars that perform best in your area.
SCN populations are not the same in regards to their ability
to parasitize soybeans and likewise, resistant soybean culti-
vars are not equally resistant to all SCN populations. This is
the basis of the “race” system of the past and the current HG
(Heterodera glycines)-Type system. As with many diseases,
resistance does not imply immunity to SCN. It implies the
ability of a resistant variety to reduce the reproduction (cyst
formation) of SCN on its roots. Resistance is rarely com-
plete. Currently, there are three main genetic sources for
resistance to SCN (PI88788, Peking, and Hartwig). Of these
three sources, PI88788 is used in the vast majority of SCN-
resistant soybean varieties. Hartwig is the newest source of
resistance. Hartwig is used in the CystX™ varieties which
are now becoming available. This source of resistance is
being marketed as complete resistance; however, since some
research has shown reproduction of some SCN populations
on CystX, it is recommended that this not be the only source
of resistance in a field. It should be included in rotation with
other resistant soybean varieties. Hartwig’s resistance has
been known for many years, but the variety Hartwig has low
yields. Researchers at Purdue University separated the SCN
resistance genes from the genes that caused poor agronomic
performance and included the Hartwig SCN resistance source
into high yielding lines. This is not a genetically modified line
of soybean, but a product of the use of molecular techniques
to identify a specific trait and incorporate it with traditional
breeding methods. The number of seed companies eligible to
market CystX is increasing. This source of resistance will be
more widely available in the future.

Rotation. Rotation to a nonhost crop will reduce but not
eliminate SCN egg numbers in infested fields. Nonhost crops
are listed in Table I. Most common weeds are not hosts for
SCN. Weeds identified as supporting some degree of SCN
population are listed in Table | and need to be controlled for
the full effect of the rotation. If egg counts are above 12,000
eggs per 100 cc soil following a nonhost crop or 16,000 eggs
per 100 cc soil following soybeans, rotate the field to a non-
host crop such as alfalfa, corn, oats, sorghum or wheat. The
amount of time a field will need to be in a nonhost crop will
vary greatly among locations, as annual reductions in egg
counts in nonhost years range from 5 percent to 50 percent.
Fields with an excessively high population should be retested
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* It is critical to rotate the source of resistance for soybean varieties in SCN-infested fields. See text for descriptions of resistance sources.

Figure 5. Crop rotation sequence for fields with low to moderate soybean cyst nematode population densities (egg counts below 12,000 eggs per 100 cc
soil following a nonhost crop or 16,000 eggs per 100 cc soil following soybeans).

after the nonhost year or years to determine if the field is
below the threshold.

An SCN-resistant variety should be planted in the field
when soybeans are reintroduced in the rotation to further
reduce egg numbers. The rotation sequence shown in Figure
5 should be followed in corn-soybean rotation fields once egg
counts are below the threshold. Long-term effectiveness of
the rotation sequence depends on the rotation of SCN resis-
tance sources in the years soybeans are grown in the field. If
PI88788 resistance is the only source of resistance available,
growers should plant a different SCN-resistant variety each
year soybean is planted in the rotation. PI88788 is a five-gene
cluster and varieties with this resistance do not all respond
with the same level of resistance. Growers should be cautioned
that different companies may market the same variety under
different names, so it is best to stay with the same company or
change maturity slightly to ensure you are getting a different
genetic package.

Resistance Management. In Figure 5, in year six, the
SCN-resistant variety could be replaced with a susceptible
variety. Currently, it is unknown if growing the susceptible
variety in year six is a more effective way to reduce selection
pressure onthe SCN population. No long-term rotation studies
have been published to validate the need to grow a susceptible
variety in year six. The theory is a susceptible variety in the
rotation would reduce any directional/selection pressure toward
a shift in the SCN population, which would result in the loss

of effectiveness of current SCN resistance sources. If growers
consistently rotate the source of resistance in the years that
soybean is grown, the directional selection pressure will be
significantly reduced and would potentially resultin long-term
effectiveness of the sources of SCN resistance available. The
key is to rotate the sources of resistance for long-term ef-
fectiveness in minimizing the impact of SCN on soybean
yields. In addition, egg counts for individual fields must be
considered when making the year six decision. We have ob-
served population increases ranging from less than 100 percent
to over 1,300 percent in one year when an SCN-susceptible
variety was grown in a moderately infested field.

Nematicides. Certain nematicides are labeled for use
against SCN, but they are highly toxic and generally are
not considered an economical or effective measure for SCN
control. Nematicides will reduce nematode numbers, but will
not eliminate SCN from a field.
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