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Ann MacGuidwin¥
Introduction

Heterodera glycines, the soybean cyst nematode (SCN), is the most important disease of
soybean in the United States (Wrather and Koenning, 2006). Fifty-four counties in Wisconsin are
infested with SCN and many fields suffer yield losses due to this pest. The most efficient and
economical tactic to manage SCN is host resistance. Sources of SCN resistance for soybean
group 0 — group 2 varieties derive from three sources, Pl 548402 (“Peking”), Pl 88788, and PI
437654. The Pl 88788 source of resistance is the most common background in commercial
varieties and it is effective for maintaining yield in fields with disease potential due to SCN.

Heterodera glycines nematodes are variable for their susceptibility to the host defense
mechanisms conferred by resistance genes. Some individuals are able to develop successfully in
SCN-resistant plants, while others infecting the same plant die. Producers who know what
proportion of the nematodes in their fields can overcome the Pl 88788 source of resistance have
an advantage because they can switch to soybean varieties with “Peking” based resistance.

A standardized assay for profiling SCN populations for their response to SCN-resistance
genes has been adopted by nematologists (Niblack et al., 2002). The assay, referred to as the Hg
Type test, is conducted under controlled conditions using procedures and interpretation based on
years of research. The format for presenting the results of an Hg Type test have also been
standardized to a haming convention that is easier to use than the former SCN “race scheme” that
required testing the population on 12 different indicator lines to make “race” assignment. For the
Hg Type Test naming convention, any population with more than 10% of its members able to
develop on PI 88788 is referred to as an Hg Type 2. Any population with more than 10% of its
members able to develop on “Peking” is an Hg Type 1. An Hg Type 1.2 population shows 10%
or more development on both “Peking” and Pl 88788 soybean genotypes.

The Wisconsin Soybean Marketing Board has sponsored a free SCN-testing program for
more than 10 years. Soil samples are currently submitted to the UW-Madison Plant Disease
Clinic for a SCN detection assay. The results from the assay consist of an egg count for a 100 cc
subsample of the soil submitted for analysis. The MacGuidwin laboratory conducts an Hg Type
Test on the samples positive for SCN. In order to conduct the test, nematodes from the sample
are cultured on a SCN-susceptible variety for two to four months or until sufficient numbers of
nematodes have been produced. Due to the time required for the nematode culturing step, the Hg
Type test is conducted one calendar year after the soil samples were submitted.

The Hg Type Test

Cysts of SCN are harvested from susceptible soybeans and crushed to release the eggs used
for the test. Approximately 2,500 are added to 24 pots filled with heat-pasteurized soil. Eight
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soybean indicator lines are planted into each of three cups, seven of the lines are SCN-resistant
(“Peking”, P1 88788, PI 90763, Pl 437654, Pl 209332, P1 89772, and Pl 548316) and one is SCN-
susceptible (“Lee 74”). The plants are grown conditions conducive to SCN development. After
30 days the soybean plants are removed from the pots and the SCN females that have developed
on the roots are counted. If the average number of females recovered from the SCN-susceptible
control exceeds 100 the Hg Type test is considered valid. The counts of females are used to
calculate the average number of females developed for each of the seven SCN-resistant lines and
this average is divided by that of the susceptible line and then converted to a percentage by
multiplying by 100. The number that results from this calculation is called the Female Index. If
the Female Index for a soybean indicator line is 10% or greater, the SCN population is considered
to be virulent on that line and named accordingly. The seven soybean indicator lines are always
assigned the same number so that all SCN populations virulent on the same indicator line have
the same Hg Type name.

Results for Samples Assayed 2006 — 2010:

SCN populations representing 109 farms were assayed for Hg Type over the five year
period 2006 to 2010. The total number of populations assayed for each year and number virulent
on “Peking” (Hg 1), P1 88788 (Hg 2), both (Hg 1.2) and neither (Hg 0) are presented in Table 1.
The most common Hg Type was Hg 2, which was contrary to the popular belief that Hg O,
formerly referred to as “Race 3”, is predominant in Wisconsin.

Table 1. Virulence phenotypes of SCN populations assayed for Hg Type for samples collected in

2006 to 2010. Each SCN population represents a single farm enterprise.
Year Hg 0 Hg 1 Hg 2 Hg 1.2 Total
2006 4 0 11 5 20
2007 3 2 11 1 17
2008 1 3 13 5 22
2009 6 0 20 8 34
2010 4 1 7 4 16

The Female Index (FI) indicates the virulence of the SCN population for different SCN-
resistance genes; the higher the female index the less likely it is that varieties derived from that
source of resistance will suppress nematode development and maintain yield. The FI is not a
perfect predictor of soybean variety performance in the field, but FI values above 50 warrant
concern. The midpoint (median) FI value from 2005-2010 was less than 10 for “Peking” and
ranged from 14 in 2007 to 22 in 2008 for P1 88788, suggesting that host resistance is an effective
and valuable tool for most Wisconsin producers (Table 2). Some producers do have cause for
concern, however, because the SCN populations in their fields appear to be adapted to the PI
88788 source of resistance. Information submitted with the samples showed that these SCN
populations had not been exposed to SCN-resistance genes in their current location. Research on
cyst nematodes shows that can be disseminated in animal droppings and moved by farm
equipment, so nothing is known about their source of origin.
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Table 2. Median Female Index values for SCN populations tested for Hg Type in 2005-2010 and
the percentage of samples with Female Index values greater than 50.

% of Samples | % of Samples

# Virulence | Median Flon | Median FI | with FI >500n | with FI >50

Year Assays "P| 88788" on "Peking" "Peking" on "P| 88788"
2006 20 17 2 5 5
2007 17 14 3 0 18
2008 22 22 5 0 5
2009 34 17 2 3 12
2010 16 18 1 0 19

The data suggest a pattern to Hg Type in Wisconsin (Table 3). The western part of the state
had fewer Hg Type 0 populations and 91% of the populations from the west were adapted to Pl
88788 to some extent as compared to 76% for eastern region.. Thirty-eight percent of the SCN
populations in the eastern part of the state were adapted to “Peking” as compared to 13% in the
west. It is impossible to conclude why these differences occur, but one possibility is that the
primary means of dispersal for SCN varies by region.

The Hg Type testing confirmed that Wisconsin producers should use SCN-resistant
varieties thoughtfully to preserve the yield advantage available today. There are no data to
suggest that varieties with Pl 88788 backgrounds are currently failing, but the widespread
distribution of SCN already adapted to Pl 88788 means producers should remain informed about
the population densities of SCN in their fields. Periodic soil sampling for SCN can reveal the
buildup of resistance-breaking populations and is a best-management practice for every infested
field.

Table 3. Median Female Index values and the percentage of SCN populations with a Female
Index greater than 10 for populations tested during 2005-2010 in Wisconsin. T

Median Female Index % of samples with virulent "SCN populations

Region Peking Pl 88788 Hg 0 Hg 1 Hg 2 Hg 1.2
East 4 15 16 6 44 32
Central 2 14 23 7 57 19
West 1 23 6 3 81 10

T Counties representing eastern Wisconsin were Brown, Fond du Lac, Outagamie, Ozaukee,
Racine, Sheboygan, Walworth, Washington, Waukesha, and Winnebago. Counties representing
central Wisconsin were Adams, Columbia, Dane, Dodge, Green, Green Lake, Jefferson, and
Rock. Counties representing western Wisconsin were Buffalo, Chippewa, Dunn, Eau Claire,
Grant, lowa, LaCrosse, Lafayette, Pepin, Pierce, Polk, Richland, St. Croix, Trempeleau, and
Wood.
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