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Introduction 
 

Four out of every five animals on earth is a nematode, so it is not surprising that corn and soybean 
fields are teeming with many members of this diverse group of invertebrates.    In 2012 the 
Wisconsin Soybean Marketing Board expanded the long-running soybean cyst nematode (SCN) 
testing program to include the “complete nematode test” so producers can monitor total nematode 
pressure in four fields every year at no charge.  This sampling program was used to estimate the 
current distribution and damage potential for nematode pests of corn in Wisconsin.  As of 
November 30, 2012 the program received 315 samples for analysis.  Thirty-five samples arrived 
before July 1st so the results could be used to explain crop performance in 2012.  Samples that 
arrived after July 1, 2012 were useful for predicting nematode pressure for the 2013 crop.   
 

Methods 
 
 Soil samples submitted for SCN testing were assayed for all nematodes by extracting nematodes 
from soil using sieving and sucrose centrifugation methods and from root fragments in the soil 
using a 48-hour incubation.  Pratylenchus (root lesion), Hoplolaimus (lance), Paratylenchus 
(pin), Helicotylenchus (spiral), Tylenchorhynchus (stunt), Paratrichodorus (stubby-root), 
Mesocriconema (ring), Xiphinema (dagger) and Longidorus (needle) were counted.   A nematode 
risk index for corn was computed for each sample received before July by assigning a low- (10 
points), moderate- (25 points), or high- (50 points) risk value for each genus, based on the 
number present in the sample, and summing the accrued points to one index score.    The assay 
was sensitive for detecting SCN so the presence of absence of this nematode pest was noted and 
quantified in a separate assay.   
 

Results and Discussion 
 
The average score for the total nematode risk index for spring samples was 40, indicating a 
moderate risk of nematode damage for the fields sampled prior to July 1st.  All of the samples 
collected in the spring contained root lesion nematodes.  The second and third most common 
nematode pests were spiral (80% of the samples) and lance (34%) nematodes.  The most common 
nematode genera detected in the fall were root lesion (96% of the samples), spiral (70%), and 
dagger (29%).  Needle and lance nematodes were not recovered from any samples collected in the 
fall and stunt, ring, and stubby root nematodes were rare in fall samples so the total nematode risk 
index was only used for samples collected before July 1st.   
 
The focus for our analysis turned to root lesion nematodes because they were so common.  Based 
on the 315 samples submitted, 96% were positive for root lesion.  Damage threshold values for  
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root lesion were set at 200 and 400 per 100 cc soil for spring and fall samples, respectively. The 
spring threshold was based on a consensus of regional nematologists and the fall threshold was 
doubled to accommodate a 50% rate of winter kill, the most extreme rate of overwinter mortality 
that occurred during a 4-year study of corn (MacGuidwin and Forge, 1991).  Based on these 
thresholds, 20% of the samples representing 41 producers were above the damage threshold for 
root lesion nematodes.  The fields at risk for root lesion damage were distributed throughout 
Wisconsin in 21 counties (Figure 1). 
   
 
 
Figure 1.  Counties represented by samples testing above threshold for root lesion nematodes 
(Pratylenchus spp.) in 2012.  Threshold = 200 nematodes per 100 cc soil for samples collected up 
to June 30th and 400 nematodes per 100 cc soil for samples collected after September 1. 
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Submitters included information about the sample collection site so it was possible to characterize 
the fields with above-threshold population densities of root lesion nematodes.  Almost all fields 
were on a corn / soybean rotation with the majority of the fields in the soybean phase when 
samples were collected, as might be expected for a SCN soil testing program (Table 1).  Loam or 
silt loam was the most common soil texture class for the at-risk fields, contrary to the common 
perception that nematodes only build to damaging levels in sandy soils. 
 
 
Table 1.  Percentage of samples above threshold for root lesion nematodes classified by crop 
planted in 2012 and soil texture. 
 
Previous 
Crop 

% of 
Samples 

soybean 57 
corn 35 
other or 
unknown 8 

   
 
The data show that root lesion nematodes are common in fields with a soybean – corn rotation in 
Wisconsin and that one fifth of the fields sampled in 2012 are infested with population densities 
that exceed damage thresholds for corn.  Many issues are yet to be resolved such as the influence 
of soil texture on nematode damage, the impact of tillage and other factors on the buildup of 
nematode populations, and variation among root lesion nematode species for causing yield loss.  
We did not identify nematodes to species, but we did note that about 30% of the samples 
characterized “at risk” for nematode damage contained males, a diagnostic indicator for the 
species of most concern in soybean rotations – P. alleni and P. penetrans. 
 
Damage thresholds of root lesion and other nematodes for corn have been generalized from a few 
studies and need more verification at the field scale.  New seed treatments to manage nematodes 
may provide a return on investment at root lesion population densities lower than our current 
thresholds.  Nematicidal seed treatments improved yield in a root lesion-infested corn field at the 
Hancock Research Station in 20112 (MacGuidwin and Conley, unpublished data) and appear to 
be a promising new technology for nematode management.  
 
Soybean is an excellent host for the nematodes that damage corn, but the effect of nematode pests 
other than SCN is often overlooked.  The Wisconsin Soybean Marketing Board is currently 
funding research on the damage potential of root lesion nematodes on soybean and our results to 
date show P. penetrans can be more damaging to soybeans than corn in sandy soils.   Given the 
potential to damage both corn and soybean, the widespread distribution of the pest in Wisconsin, 
and the number of fields that currently support high population densities, every producer and crop 
consultant should be familiar with root lesion nematodes. 
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Soil Texture % of Samples 
sand or sandy loam 22 
silt loam or loam 41 
clay or clay loam 11 
not designated 26 
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