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Introduction 

 
Wisconsin corn and soybean growers and their advisors understand that weeds need to be 

controlled before the critical period of weed removal, which is the time when early-season weeds 
begin to compete with crops and cause yield loss.  Despite this knowledge, the potential for yield 
loss from weed competition exists because of cropping systems that rely on postemergence 
herbicide programs.  In particular, the adoption of glyphosate-resistant corn and soybean allows 
weeds to be controlled exclusively with postemergence glyphosate applications.  If glyphosate is 
applied to these crops before the critical period of weed removal, full yield potential can be 
achieved.  However, if glyphosate applications are delayed, yield losses will occur.  The potential 
for such yield losses is significant in Wisconsin because over 90% of soybeans are glyphosate-
resistant and estimates of glyphosate-resistant corn may exceed 70%.  Of course, the potential for 
yield losses associated with postemergence herbicide programs can also occur in conventional or 
LibertyLink crops.  The yield loss is a function of the timing of weed management, not the 
herbicide or genetic trait of the crop.  
 

To better understand the magnitude of yield losses associated with postemergence weed 
management programs in Wisconsin, we conducted a survey of corn and soybean fields in 2008.  
Our specific objectives were to characterize the weed species present in the fields and their 
densities and heights at the time when the weeds were controlled with a postemergence herbicide 
treatment.  
 

Field Survey Methods 
 

During the early summer of 2008, fields were selected in Grant, Iowa, Dane, Columbia, 
Jefferson, Dodge, Fond du Lac, Washington, Sheboygan, Winnebago, and Outagamie counties 
that had emerged weed populations.  These fields were likely to be treated with postemergence 
herbicide programs and likely had not received a previous preemergence treatment. 
Approximately five fields per county that were at least 3 miles apart were randomly selected to be 
surveyed.  A total of 48 corn fields were surveyed in 10 counties and 30 soybean fields were 
surveyed in eight counties. For each field, a surveyor walked a horseshoe pattern through the field 
starting and ending at the field’s edge. Heights and densities of predominant weed species were 
estimated in 10 1-m2 quadrats, which were spaced at intervals of 30 paces. The surveys were 
repeated every 3 to 4 days until the fields were treated with a postemergence herbicide, which 
marked the end of early-season weed competition. 
 

The densities of the most common weeds were estimated and recorded within the ranges 1-
5, 6-10, 11-50, 51-100, 101-500, and greater than 500 plants/m2.  The heights of these weeds 
were recorded in 2-inch increments up to 12 inches and the heights of weeds taller than 12 inches 
were recorded.  These density and height categories were used to speed the survey procedure and 
allow for more fields to be surveyed.  Other weed species that were observed in the fields were 
also recorded.  The crop stage of growth and height were recorded for each field.  A  
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leaf sample from each field was tested for the glyphosate-resistance trait using a commercial 
Elisa-test. 
 

Weed density data were summarized using the average of the range for selected category.  
Average weed height for a field was weighted by the density of each weed species.  The data are 
summarized in tables listing the minimum and maximum values for individual fields, the median 
(value where 50% of fields have more than this number), and the overall average among fields.    

 
Results and Discussion 

 
The field survey provided an interesting characterization of weed populations in corn and 

soybean fields in southern and eastern Wisconsin.  At the time of postemergence herbicide 
treatment, corn and soybean fields averaged over 7 weed species per field (Table 1).  The average 
was similar between corn and soybean, which was expected as fields are likely to be rotated 
between both crops and both crops were surveyed across a similar geographical area.  
 
Table 1.  Number of weed species, total weed density, and average weed height in fields at the 

time of postemergence treatment for 48 corn fields and 30 soybean fields surveyed in 
Wisconsin in 2008.  

 Crop  Minimum Median Average Maximum 
  Number per field 
Number of Corn 2 7 7.7 16 

weed species Soybean  3 8 7.6 12 
      
  Number per m2 

Weed density Corn 7 47 102 582 
 Soybean 3 33 107 526 
      
  Inches 
Weed height Corn 2.0 5.6 5.9 11.7 
 Soybean 3.0 7.6 8.5 26.9 
 

The average weed density in corn and soybean fields had an extremely large range, but the 
average across fields was similar with 107 and 102 plants/m2, respectively (Table 1).  Over 50% 
of the corn fields had a weed density of 47 plants/m2 and over 50% of the soybean fields had a 
weed density of 33 plants/m2.  The heights of these weeds were taller than desired if being 
managed with postemergence herbicides.  In corn, weeds averaged 5.9 inches tall when the 
postemergence herbicide was applied (Table 1).  Based on field research across the Midwest, 
weeds typically need to be removed from corn before they exceed 4 inches in height to avoid 
yield loss.  In this survey, over 75% of the corn fields had weeds that were 4 inches tall or taller 
when sprayed (data not shown).  Weeds in the corn field with the tallest weeds averaged over 11 
inches tall when sprayed.  In soybean, weeds averaged over 8 inches tall when the postemergence 
herbicide was applied.  Extension specialists generally recommend that weeds need to be 
removed from soybean before they exceed 6 inches in height to avoid yield loss.  In this survey, 
nearly 75% of the soybean fields had weeds that were 6 inches tall or taller when sprayed (data 
not shown).  Weeds in the soybean field with the tallest weeds averaged 27 inches tall when 
sprayed.  
 

The five most frequent weeds in both corn and soybean fields were common lambsquarters, 
grass species (not identified to species, primarily annuals), velvetleaf, dandelion, and common 
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ragweed (Tables 2 and 3).  In both crops, 75% or more of the fields had grasses that were taller 
than the 4- and 6-inch weed removal timing that is recommended in corn and soybean, 
respectively (data not shown).   
 
Table 2. Five most frequent weed species in corn and summary data of their densities and heights. 
Weed species Minimum Median Average Maximum 
 Density Ht. Density Ht. Density Ht. Density Ht. 
 No./m2 inch No./m2 inch No./m2 Inch No./m2 inch 
Common 
lambsquarters 

0.3 2 7 4 28 5 260 9 

Grass spp. 0.3 2 18 7 59 7 503 12 
Velvetleaf 0.3 2 3 4 7 4 40 6 
Dandelion 0.3 2 1 6 3 5 14 8 
Common 
ragweed 

0.3 2 3 4 6 4 24 8 

 
Table 3.  Five most frequent weed species in soybean and summary data of their densities and 

heights. 
Weed species Minimum Median Average Maximum 
 Density Ht. Density Ht. Density Ht. Density Ht. 
 No./m2 inch No./m2 inch No./m2 inch No./m2 inch 
Common 
lambsquarters 

0.3 2 3 5 12 8 76 23 

Grass spp. 0.3 2 25 8 82 9 525 27 
Velvetleaf 0.3 2 4 4 12 6 57 20 
Dandelion 0.3 2 1 4 9 4 94 6 
Common 
ragweed 

0.3 2 2 6 5 7 39 24 

 
The data from these surveyed corn and soybean fields suggest that yield loss may be 

occurring because some herbicide applications were made to weeds with sufficient size and 
density.  To obtain an estimate of potential yield loss, the median and average values of the three 
most common weed species were analyzed using WeedSOFT, a bioeconomic yield loss model.  
In these scenarios, giant foxtail was used as the grass species because it is common in Wisconsin.  
The predicted yield loss in corn was over 6 and 9 bu/a using the median and average densities and 
heights of these three weed species (Table 4).  Based on a 150 bu/a yield potential and $4/bu corn 
price, controlling these weeds at this time could translate into a $26 to 39/a loss. The predicted 
yield loss in soybean was 2.5 and 3.3 bu/a using the median and average densities and heights of 
these three weed species.  Based on a 50 bu/a yield potential and $8/bu soybean price, controlling 
these weeds at this time could translate into a $20 to 26/a loss. 
 

This survey of weed populations in corn and soybean fields provides evidence that 
management of postemergence herbicide programs in Wisconsin is likely resulting in yield losses 
and is reducing potential profits of growers.  Weed management programs should be reviewed to 
determine if either the herbicide applications can be made to smaller weeds or if residual 
herbicides should be applied in more fields, which would reduce the density and heights of weeds 
when postemergence applications are made.  
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Table 4.   Predicted yield and profit losses using WeedSOFT predictions based on the median and 

average densities and heights of the three most common weeds in corn and soybean 
fields.  Corn yield and price were set at 150 bu/a and $4/bu and soybean yield and price 
were set at 50 bu/a and $8/bu for the analysis.    

 Corn Soybean 
 Median Average Median Average 
 Density Ht. Density Ht. Density Ht. Density Ht. 

Weed species 
No./ 

100 ft2 inch 
No./ 

100 ft2 Inch 
No./ 

100 ft2 inch 
No./ 

100 ft2 inch 
C. lambsquarters 65 4 260 5 28 5 111 8 
G. foxtail 167 6 548 7 232 8 762 9 
Velvetleaf 28 4 65 4 37 4 111 6 
         
Crop stage V5 V4 
Crop yield 150 bu/a 50 bu/a 
Crop price $4/bu $8/bu 
Predicted yield 
    loss 

4.3% or 
6.45 bu/a 

6.5% or 
9.75 bu/a 

5% or 
2.5 bu/a 

6.6% or 
3.3 bu/a 

Predicted profit 
    loss 

$26/a $39/a $20/a $26/a 
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