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Objectives: 
 
It is well known that soil pH extremes can affect the carryover of certain herbicides and in some 
instances result in injury and/or yield reductions to the rotational crop planted the year following 
treatment.   For example, in research recently funded by the Missouri Fertilizer and Lime 
Council, atrazine applied to corn in a high pH soil in Missouri resulted in a 5 bu/acre yield loss in 
the subsequent soybean crop.  Conversely, other researchers have observed crop yield losses as a 
result of herbicide carryover due to low soil pH’s.  Each of these pH extremes can affect the 
solubility and breakdown of the herbicide in question, and therefore affect the likelihood of 
carryover and injury to the subsequent crop. 
 
The triketone herbicides represent the newest class of herbicides that have been introduced onto 
the market today.  Callisto® (mesotrione) was the first of these herbicides released onto the 
marketplace in 2000 and in a short time span has developed into one of the most popular 
herbicides used by growers for postemergence broadleaf weed control in corn.  Impact® 
(topramazone) is a similar type of triketone herbicide that was first available for commercial use 
during the 2006 growing season.  Impact® appeared to be used extensively during the 2006 
season due to reports that this herbicide performs as well or better than Callisto® and can be 
purchased at an equivalent or lower cost.  Additionally, another triketone herbicide, Laudis® 
(tembotrione) is currently under development by Bayer CropSciences and is expected to be 
released for commercial use sometime in the next two to three years.  It appears that in the 
course of the next several growing seasons, each of these triketone herbicides will compete to 
become the predominant postemergence herbicide used in conventional corn production 
throughout the U.S.  Since the triketone herbicides are the newest class of herbicides released on 
the market, little is known about the effects of soil pH extremes on the likelihood of carryover 
injury with these herbicides.   
 
In 2006, at least three separate instances of Callisto® carryover injury onto soybeans were 
reported to extensions specialists at the University of Missouri.  To our knowledge, these were 
the first cases of Callisto® carryover injury onto soybeans in Missouri since the introduction of 
this herbicide in 2000.  In at least one of these instances, the site in question had an acidic pH 
ranging from 4.5 to 5.  It is not clear whether the other sites in question also had an acidic pH or 
if pH plays any role in the likelihood of Callisto® carryover.   In addition to these reports, some 



 2

researchers who have been involved in the development of Impact® have speculated that this 
herbicide is much more likely to carryover than Callisto® due to the chemical properties of this 
herbicide in comparison to Callisto®.  As Impact was just introduced in 2006, this possibility has 
simply not been explored in experiments conducted by unbiased university researchers.  
Additionally, little to no information of this nature has been gathered on the experimental 
herbicide Laudis®, as this herbicide is still a few years away from full commercial release.  For 
all of these reasons, the objectives of these experiments are to determine if variations in soil pH 
values have an influence on the carryover and persistence of the corn herbicides Callisto®, 
Impact®, and Laudis® through evaluations of soybean injury and yield conducted the season after 
treatment. 
 
Procedures: 
 
Replicated field plots that have been established and maintained at the Bradford Research and 
Extension Center with varying soil pH values will be utilized for all of the experiments 
conducted in this research.  In the first year, one-half of the research area will be no-till planted 
into corn while the other half of the research area will be no-till planted into soybeans in 
preparation for a no-till corn rotation during the second year of research.  The experiments 
conducted each year will be arranged in a split-plot design with four replications of four 
herbicide treatments and five pH levels.  Whole plots will be herbicide treatments while subplots 
will be individual pH levels.  Herbicide treatments will consist of postemergence applications of 
Callisto® at 3 fluid ounces per acre, Impact® at 0.75 fluid ounces per acre, Laudis® at 3 fluid 
ounces per acre, and an untreated control.  Each of these treatments will be applied to plots 
having soil pH values of 4.8, 5.4, 6.2, 7.0, and 7.6, resulting in a total of 20 individual treatment 
comparisons.  A Roundup Ready® corn hybrid will be utilized in these experiments in order to 
keep all plots weed-free throughout the season with applications of glyphosate (Roundup®), a 
nonselective herbicide that has no residual activity or ability to carryover and cause injury to 
soybeans.  At or soon after corn planting, a preemergence application of Dual II Magnum® (S-
metolachlor) will also be made to reduce early season weed competition and reduce overall weed 
pressure.  Dual II Magnum® is also labeled for use in soybean, thus there is no chance of 
carryover injury to soybean as a result of applications of this herbicide.  Corn will be harvested 
with a small plot combine and grain yields determined. 
 
In the second year of research, all corn plots will be rotated into soybeans.  A Roundup Ready® 
soybean variety will be no-till planted into the first-year corn plots and early-season soybean 
stunting and injury in response to the previous corn herbicide treatments and pH levels will be 
evaluated.  All soybean plots will be maintained weed-free throughout the season and soybeans 
will be harvested with a small plot combine.  Conversely, corn will be no-till planted into the 
area previously planted with soybeans during the second year of research and the same four 
herbicide treatments will be applied to plots having soil pH values of 4.8, 5.4, 6.2, 7.0, and 7.6.  
As in the first year experiments, corn will be harvested and grain yields determined. 
 
In the third and final year of the research, a Roundup Ready® soybean variety will be no-till 
planted into the area that had previously been in corn during the second year of research.  These 
soybeans will also be monitored for early-season symptoms of carryover injury due to the 
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previous corn treatments and yields will also be determined.  This will provide two years of data 
pertaining to the effects of these herbicide treatments and soil pH levels on carryover to soybean 
from standard postemergence applications of Callisto®, Impact®, and Laudis® made in the 
previous corn crop. 
 
Current Status/Importance of Research Area: 
 
In 2005, Missouri ranked 5th in the nation in soybean production and well over half of these acres 
follow corn in a traditional corn-soybean rotation.  If the triketone herbicides utilized in corn 
production caused only a 5 bushel yield reduction on 1% (~50,000) of the soybean acres in 
Missouri, this would result in $1.5 million in lost income to Missouri farmers each year.  With 
the current costs and restraints of soybean production systems, yield must be maximized in order 
to also maximize profitability.   
 
As discussed previously, it is likely that at least one of the triketone herbicides will become the 
predominant method of postemergence weed control used in corn production during the next 
several years.  Currently, Callisto® leads this group of herbicides but it may eventually be 
replaced by either Impact® or Laudis®.  Little is know about the carryover potential of either of 
these herbicides therefore the results from this research may help growers to prevent a problem 
before significant yield losses are incurred.  
 
Timetable for Proposed Research: 
 
The first year of research will begin in April of 2007 at the time of corn planting and this 
research will continue through three years until the time of the final soybean harvest in 2009. 
 
Strategy for Application/Transfer of Knowledge: 
 
Results from this research will be presented at local, regional, and national meetings, and plots at 
the BREC will be utilized during each year of the research for training in the annual crop injury 
and diagnostic clinic.  Results will also be published in scientific journal articles and used to 
update Missouri weed control recommendations and Extension publications.    
 
Budget: 

     
Category Year 1 Year 2 Year 3 Total 
     
Salary     
     Research Associate (20% 
in years 1 & 2, 10% in year 3) 

12,000 12,000 6,000 30,000 

     Fringe Benefits (31%)   3,720   3,720 1,860   9,300 
Materials and Supplies (seed, 
stakes, herbicides, etc.) 

  1,000   1,000    500   2,500 

Soil Analyses      800     800    800   2,400 
Total    $17,520   $17,520     $9,160    $44,200 
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PRIMARY RESEARCH / EXTENSION RESPONSIBILITIES: 
 

Project director for research and extension projects in the area of weed management in corn, 
soybean, wheat, pastures, and forages.  Primary extension objectives are to: 1) develop cost-
effective and environmentally sound weed management systems for use in agronomic crops and 
forages, and 2) to provide timely and accurate weed control information and recommendations to 
regional Extension specialists, agribusiness representatives, and growers throughout Missouri. 
Specific extension activities include presentations at field days and grower meetings, writing 
newsletter articles on topics of recent concern, answering questions at weekly teleconferences, 
and conducting weed and herbicide training sessions.  In addition to evaluating new herbicides 
and weed management techniques, applied research programs focus on the development of weed 
management programs for use in conventional and herbicide-tolerant crop and forage systems, 
and on the interactions that occur between weeds, insects, and diseases.   
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