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Current status of the soybean cyst nematode as a
threat to soybean production in the Midwest
Gregory L. Tylka, Professor, Plant Pathology, Iowa State University

Introduction
The soybean cyst nematode (SCN) has plagued Iowa soybean production since the 1980s. It
continues to be a serious yield-limiting pest of soybeans throughout the state, causing yield
losses directly as well as indirectly by intensifying other serious soybean diseases. SCN is
widely distributed throughout the state. The nematode has excellent long-term survival and its
population densities build up each year that susceptible soybeans are grown, regardless of the
rainfall and temperature that occur during the growing season. Up to 40% yield loss can occur
without the appearance of any aboveground symptoms (Wang et al., 2003).

Distribution of SCN in Iowa
SCN was first discovered in Iowa in Winnebago County in 1978. Currently, the nematode has
been found in all Iowa counties except Allamakee, Ida, and Sac Counties.
In 1995 and 1996, a survey oflowa and five other Midwest states was conducted by Iowa State
University (ISU) in collaboration with the USDA National Agricultural Statistics Service (NASS)
and supported by soybean checkoff funds. Fields were randomly selected and sampled for
the presence of SCN, brown stem rot, and Phytophthora sojae. There were 399 fields sampled
in Iowa, and 74% were found to be infested with SCN (Workneh et al., 1999). A follow-up ,
three-year (2007 -2009) random survey of Iowa is being conducted using the same random
field selection procedure in collaboration with NASS and supported by soybean checkoff funds.
Preliminary results from 208 samples obtained in 2007 indicate that SCN was present in 65 % of
the randomly selected fields sampled. This percentage likely will increase some as processing of
the last samples collected in 2007 is completed.

Performance of SCN-resistant soybean varieties
SCN-resistant soybean varieties are not immune; they can allow up to 10% SCN reproduction.
But allowing only 10% reproduction means the varieties are providing 90% control. The
suppression of SCN reproduction afforded by SCN-resistant varieties allows for profitable
management of SCN in the field. Each year, the ISU SCN-resistant Soybean Variety Trial Program
evaluates the yield and SCN control provided by a large number of SCN-resistant soybean
varieties available to Iowa growers. Soil samples are collected from each 4-row plot (10 soil cores
from the center 2 rows of each plot) at the time of planting and analyzed to verify the presence
of SCN in every plot. At harvest time, another soil sample is collected from each 4-row plot, and
SCN population densities are determined to assess how well the SCN population reproduced
on the soybean variety grown in each plot. Commonly grown SCN-susceptible varieties also are
included in each of the variety trials.
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At the time that these conference proceedings were compiled, final SCN egg population density
data were not yet available for the 2007 ISU SCN-resistant Soybean Variety Trial Program
locations. But summary yield data for the SCN-resistant soybean varieties and the susceptible
varieties for the 2007 locations are shown in Table 1.
In most of these locations, the SCN-resistant varieties , as a group , produced greater yields than
the widely grown, SCN-susceptible soybean varieties. The smallest positive yield difference
between resistant and susceptible varieties in 2007 was at the Council Bluffs location, in south
west Iowa , where the initial SCN population density was 515 eggs per 100 cc (about a half cup)
of soil. SCN-resistant varieties yielded 1.5 bushels per acre more than susceptible varieties at this
location in 2007. The greatest yield difference, 14.2 bushels per acre, occurred at the Vincent
location, in north central Iowa, where the initial SCN population density was 4 ,001 eggs per 100
cc of soil.
Table 1. Average yield of SCN-resistant and SCN-susceptible varieties at several locations of the ISU SCN-resistant
Soybean Variety Trial Program in 2007.
Yield (bushels per acre)

Location

Initial SCN
population density
(eggs/100 cc)

resistant
varieties

susceptible
varieties

yield benefit
(bushels/acre)

-----Northern district----Albert City
Manchester
Vincent

3,353

63.0

51 .8

11.2

301

58.9

60.2

- 1.3

4,001

45.4

31.2

14.2

-----Central district----Cambridge

3,156

59.3

55.1

4.2

Farnhamville

5.461

54.8

48.0

6.8

Urbana

5,369

59.5

52.6

6.9

-----Southern district----Council Bluffs

515

67.4

65.9

1.5

Crawfordsville

2,329

57.2

59.8

- 2.6

Melrose

5,242

60.9

50.8

10.1

In two of the ISU SCN-resistant Soybean Variety Trial Program locations in 2007 , the SeNsusceptible varieties yielded more than the SCN-resistant varieties as a group (Table 1). This
occurred at Manchester, in north east Iowa , where the initial SCN population density was
very low (301 eggs per 100 cc of soil) and in Crawfordsville in south east Iowa , where there
was an initial SCN population density of 2,329 eggs per 100 cc of soil. Complete yield and
SCN population density data from the 2007 ISU SCN-resistant Soybean Variety Trial Program
experiments are available on-line at www.isuscntrials.info.
Not only do SCN-resistant varieties produce greater yields than susceptible varieties , they also
prevent large increases in SCN population densities in SCN-infested fields. Table 2 contains
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the average yield of the numerous SCN-resistant soybean varieties in the Melrose and Churdan,
Iowa, locations of the ISU SCN-resistant Variety Trial Program compared to the four SeNsusceptible varieties included in each trial in 2006. Also presented in the table are average endof-season SCN population densities in plots planted with the SCN-resistant and SCN-susceptible
varieties at these locations in 2006. At the Melrose location, SCN-resistant soybeans yielded, on
average, 4 to 5 bushels per acre more than SCN-susceptible soybean varieties and there was 6
to 13 times more SCN reproduction on the susceptible varieties than on the resistant varieties.
At Churdan, SCN-resistant soybeans yielded, on average, 16 to 17 bushels per acre more than
SCN-susceptible soybean varieties, and the susceptible varieties allowed 8 to 14 times more SCN
reproduction than the resistant varieties. These data clearly illustrate that SCN-resistant soybean
varieties pay economically significant dividends twice - in the form of increased yields and
control of SCN population densities. Complete results from the 2006 ISU SCN-resistant Soybean
Variety Trial Program are available at www.isuscntrials.info.
Table 2. Average yield and end-of-season SCN population densities of SCN-resistant and SCN-susceptible varieties
at the Melrose and Churdan locations of the ISU SCN-resistant Soybean Variety Trial Program in 2006.

Yield (bushels per acre)

Final SCN population densities
(eggs per 100 cc soil)

resistant varieties

susceptible
varieties

Roundup Ready®

55.7

40.5

2.460

19,594

conventional

52.2

34.6

1,629

22,568

Roundup Ready®

52.1

46.8

1,762

11,444

conventional

52.2

48.2

936

13,168

location &
variety type

resistant varieties

susceptible
varieties

Churdan

Melrose

Occurrence of SCN populations that can overcome PI 88788 resistance
Despite producing substantially greater yields and preventing increases in SCN population
densities compared to SCN-susceptible varieties (illustrated by the data immediately above) ,
SCN-resistant varieties can allow up to 10% SCN reproduction. The low-level reproduction of
SCN populations on resistant soybean varieties allows for the possibility of selection of SCN
populations that have increased reproduction on the resistant varieties.
The ability of a SCN population to reproduce on sources of SCN resistance can be determined
by an HG type test. The number or numbers in the HG type designation for a SCN population
correspond directly to the sources of SCN resistance (the HG type indicator lines) on which the
SCN population exhibits >10% reproduction (Niblack et al., 2002). Only soybean lines that are
available as sources of SCN resistance in soybean varieties are included as HG type indicator
lines (Table 3). The number "2" is a critical number to look for in an HG type test result because
any SCN population with a "2" in the HG type designation will have >10% reproduction on
PI 88788. Almost all SCN-resistant soybean varieties available to Iowa growers possess SCN
resistance genes from PI 88788 (Tylka, 2006).
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Table 3. HG type indicator lines, which also are sources of SCN resistance for soybean varieties.
HG indicator line

source of SCN resistance
PI 548402 (Peking)

2

PI 88788

3

PI 90763

4

Pl437654

5

PI 209332

6

PI 89772

7

Pl548316 (Cloud)

Surveys have been conducted and are ongoing in several Midwest states to determine the HG
type of SeN populations. Results of these surveys reveal how well the SeN populations can
reproduce on the various sources of SeN resistance. In 1991, Sikora and Noel reported that
34% (15 of 44) of surveyed SeN populations in Illinois had >10% reproduction on PI 88788.
But 65% of 260 SeN populations from Illinois surveyed in 2005 had >10% reproduction on PI
88788 (T.L. Niblack, personal communication). Similarly, Niblack et al. (2003) reported that
nearly 60% of 183 SeN populations obtained through a random survey of Missouri in 1998 had
>10% reproduction on PI 88788, but Mitchum et al. (2007) reported that 78% of 45 samples
collected from Missouri in 2005 had >10% reproduction on PI 88788.
It is not uncommon for Iowa SeN populations to have greater than 10% reproduction on PI
88788, too. The SeN populations in 11 of 23 locations (or 48%) of the ISU SeN-resistant
Soybean Variety Trial Program from 2005 to 2007 had >10% reproduction on PI 88788 (Table
4). More thorough, state-wide survey data of Iowa SeN population HG types will be obtained
when the SeN populations from the survey of Iowa described above are tested for ability to
reproduce on PI 88788 and the other sources ofresistance used in SeN-resistant soybean
varieties (the HG type indicator lines listed in Table 3).
Almost all of the SeN-resistant varieties evaluated in the ISU SeN-resistant Soybean Variety
Trial Program have SeN resistance genes from PI 88788. And many of the variety trial locations
were infested with SeN populations capable of >10% reproduction on PI 88788 (Table 4). But
most of the SeN-resistant varieties usually yielded greater than the susceptible varieties at these
locations.
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Table 4. HG type test results of SCN populations at locations of the ISU SCN-resistant Soybean Va riety Trial Program
in 2005, 2006, and 2007.

Nearest town

County

HG type

Sources of soybean resistance on which SCN
population had >10% reproduction

Albert City- 1

Buena Vista

7

PI 548316

Albert City- 2

Buena Vista

7

PI 548316

Bancroft

Kossuth

7

PI 548316

Cambridge- 1

Story

2.5.7

PI 88788, PI 209332, PI 548316

Cambridge - 2

Story

2.5.7

PI 88788, PI 209332, PI 548316

Churdan

Greene

2.5.7

PI 88788, PI 209332, PI 548316

Council Bluffs

Pottawattamie

5.7

PI 209332, PI 548316

Crawfordsville- 1

Wash ington

2.7

Pl88788, PI 548316

Crawfordsville - 2

Washington

2.7

PI 88788, PI 548316

Farnhamville

Calhoun

2.5.7

PI 88788, PI 209332, PI 548316

Fredericksburg

Chickasaw

7

PI 548316

Jefferson

Greene

2.5.7

PI 88788, PI 209332, PI 548316

Lenox - 1

Taylor

7

PI 548316

Lenox- 2

Taylor

7

PI 548316

Mason City - 1

Cerro Gordo

7

PI 548316

Mason City- 2

Cerro Gordo

7

PI 548316

Melrose -1

Monroe

0

none

Melrose- 2

Monroe

7

PI 548316

Shellsburg

Benton

2.7

Pl 88788, PI 548316

Sumner

Bremer

2.7

PI 88788, PI 548316

Urbana

Benton

7

PI 548316

Vincent

Webster

2.5.7

PI 88788, PI 209332, PI 548316

Whittemore

Kossuth

2.5.7

PI 88788, Pl 209332, PI 548316

Summary

SeN is a very damaging, long-lived, and widespread pest of soybeans in Iowa. The pest has been
found in nearly every county in the state and is present in >65 % of Iowa fields currently. SeNresistant soybean varieties are an effective and affordable tool to manage SeN, providing greater
yields than susceptible varieties and preventing increases in SeN population densities. Almost
all SeN-resistant soybean varieties available to Iowa growers possess SeN resistance genes from
PI 88788, and it is no longer uncommon for Iowa SeN populations to have 10% or greater
reproduction on PI 88788. But SeN-resistan t varieties with PI 88788 as the source ofresistance
continue to yield greater than susceptible soybean varieties and also continue to prevent
increases in SeN population densities throughout the growing season . So growing resistant
varieties is still an effective way to manage SeN.
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Successful, long-term management of SCN requires use of SCN-resistant soybean varieties in
rotation with the nonhost crop corn. SCN-resistant varieties with different sources ofresistance
should be rotated whenever possible to reduce selection of SCN populations that can reproduce
on SCN-resistant varieties. And growers who have managed SCN with resistant soybean varieties
for several years should collect soil samples from fields and determine the SCN population
densities to assess whether nematode population densities are increasing.

Additional information
Single copies of the list of SCN-resistant soybean varieties available for Iowa growers can be
obtained by calling the Department of Plant Pathology at 515-294-1741 ore-mailing Carla
Harris at charris@iastate.edu. Ask for ISU Extension Publication PM 1649. The publication also
is on the Internet at www.extension.iastate.edu/Publications/PM1649.pdf.
Field performance data (yields and SCN control) of individual SCN-resistant soybean varieties in
the ISU SCN-resistant Variety Trial Program conducted throughout Iowa in from 1996 through
2007 can be viewed at www.isuscnvarietytrials.info. And additional information about the
biology, distribution, and management of SCN is available at www.soybeancyst.info.
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