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Where to find OSU information 
Season-end surveys of soybean fields conducted by the OSU weed science group and 
OSU Extension educators continue to show giant and common ragweed, marestail, and 
volunteer corn to be the weeds most frequently escaping herbicide programs.  The 
frequency of Palmer amaranth and waterhemp is also increasing, although they still occur 
much less frequently than in states to our west.  All of these weeds are problematic due to 
their tendency to develop herbicide resistance, and also other characteristics that include 
extended windows of emergence, adaptation to conservation tillage, rapid growth, and/or 
prolific seed production.  Most effective control occurs through use of a comprehensive 
strategy that employs multiple herbicide applications using a diversity of herbicide sites 
of action, based on the type of resistance in the population.  More information on weed 
and herbicide management can be found in numerous publications available at no charge 
on the OSU Weed Management website, http://u.osu.edu/osuweeds/.  The Weed Control 
Guide for Ohio, Indiana, and Illinois can be purchased from OSU county extension 
offices, online at the OSU Extension eStore 
(http://estore.osu-extension.org/index.cfm), or from the OSU publications office - 614-
292-1607 (online pdf is free).     
 
Take Action/USB herbicide resistance information  
There is a wealth of information on herbicide resistance and site of action at the Take 
Action website, along with recommendations for management of specific weeds that have 
developed resistance across the region.  http://takeactiononweeds.com.  The site contains 
online versions of the herbicide site of action chart that we have been distributing around 
the state, along with other posters on identification of Palmer amaranth and fact sheets on 
control of marestail, giant ragweed, and other weeds.  You can also request full-sized 
copies of the chart and posters to be delivered to you via snail mail, take an online quiz to 
test your knowledge about resistance, and use the online site of action lookup tool.  All 
for free! 
 
Weed Identification Resources 
The first and normally easiest step in identification is determining if the weed is a 
monocot (grass) of dicot (broadleaf). If you go with grass the main characteristics to look 
at are the leaf shape, presence or absence of hair, auricle, ligule, flower shape, and overall 
plant structure. If you go with broadleaf the main characteristics are cotyledons (if still 
present), hair (present or absent), leaf arrangement, leaf type, leaf shape, leaf margin, 
petioles, ochrea, and flower shape/color.  With all of these characteristics a lot of 
variation occurs, and not just between species but within as well.  Feel free to email us 
for help with weed identification.  We can often identify a weed with a few good digital 
photos.  An incomplete lost of weed identification resources follows. 
 



The Ohio State University Guide to Weed Identification 
OSU Digital Book Store Link: 
https://digitalbookstore.osu.edu/book/ohio-state-university-guide-weed-identification 
Apple iTunes Link 
https://itunes.apple.com/us/book/ohio-state-guide-to-weed-
identification/id965990561?ls=1&mt=13 
 
Identifying Noxious Weeds of Ohio 
OSU Digital Book Store Link: 
https://digitalbookstore.osu.edu/book/identifying-noxious-weeds-ohio 
Apple iTunes Link 
https://itunes.apple.com/us/book/identifying-noxious-weeds/id1018434281?ls=1&mt=13 
 
Principles of Weed Ecology & Management 
OSU Digital Book Store Link: 
https://digitalbookstore.osu.edu/book/principles-weed-ecology-and-management 
Apple iTunes Link 
https://itunes.apple.com/us/book/principles-weed-ecology-
management/id953632085?mt=11 
 
Weed ID Books 
Weeds Of the Northeast, Weeds of the Midwestern United States and Central Canada, 
and Weeds of the North Central States.  These are all available for purchase on the web. 
 
Online weed ID pdf’s 
Weed seedling ID - http://fieldcrop.msu.edu/uploads/documents/Ncr607.pdf 
Early spring no-till weed ID 
http://weeds.cropsci.illinois.edu/extension/Other/NCR614.pdf 
 
Weed ID websites 
http://images.bugwood.org.   
http://courses.missouristate.edu/pbtrewatha/Midwest_Weeds.htm 
            -  good arrangement and labeling 
http://www.oardc.ohio-state.edu/weedguide/listall.asp 
            - written descriptions better than some pics 
http://www.weedinfo.ca 
            - database with search options 
The “images” tool in Google is very helpful for confirming an ID. 
 
Weed ID mobile Apps 
“ID Weeds” from University of Missouri Extension. A little technical; however, a solid 
weed list with a good vocabulary to get you headed in the right direction. 
Weed ID” by BASF. This one has a “take a picture” option that can be very helpful. It 
also has general ID pictures instead of just terms when choosing characteristics. 
Ag Weed ID by Penton Media Inc..  Has a Compare Image option that is nice, or browse 
option with unique narrowing search option 



AG-PHD by FM - multiple tools, has a pest detection section with list of weeds and 
photos 
Invasive Plants in Southern Forest: Identification Management - specialized list of 
species 
Federal Noxious Weeds Key by USDA - seed and fruit for the hardcore ID 
 
Corn Herbicide Premixes 
Acuron (Syngenta) is a premix of S-metolachlor, atrazine, mesotrione (Callisto) and 
bycyclopyrone that is similar to Lexar/Lumax in use and spectrum of control.  
Bicyclopyrone is an HPPD inhibitor (site 27) that may improve activity on large-seeded 
weeds such as giant ragweed compared with Lexar, but any differences in control 
between these products are minor.  Fields with more than a low population of giant 
ragweed will still require a follow-up postemergence application for effective control.    
 
Revulin Q (DuPont) is a premix of nicosulfuron (Accent), mesotrione, and isoxadifen, the 
safener that is in the other DuPont “Q” products.  Isoxadifen reduces the risk of corn 
injury from the nicosulfuron.  This product controls grass and broadleaf weeds, and is 
geared for use primarily on corn that is not resistant to glyphosate or glufosinate.  It can 
be used on field corn, seed corn, yellow popcorn and sweet corn, although users should 
check with seed companies for tolerance information before use on popcorn and sweet 
corn.  
 
Soybean Herbicide Premixes 
Warrant Ultra (Monsanto) is a premix of acetochlor and fomesafen for preplant, 
preemergence, and postemergence use in soybeans.  Similar in activity to 
Prefix/Vise/Statement, which are premixes of fomesafen and metolachlor/S-metolachlor.  
Residual control of marestail is negligible from this product.   
 
ADAMA (formerly MANA) is selling a number of herbicides or herbicide premixes 
containing flumioxazin, imazethapyr, fomesafen, and/or metolachlor for use in soybeans.  
Many of these are intended for use in the management of waterhemp and Palmer 
amaranth, and do not adequately address marestail or giant ragweed control.  Fomesafen 
and metolachlor provide no control of marestail, while imazethapyr provides no 
postemergence marestail control and extremely variable residual control (and none of 
ALS-resistant populations).  The addition of a full rate of metribuzin to some of these 
products can help ensure adequate residual marestail control.  The exception to this 
would be Ransom, for which both components have activity on marestail.  ADAMA 
products currently available include the following – not all of these may be targeted for 
use in Ohio: 
 
Outflank – flumioxazin (PRE only) 
Latir/Militia – flumioxazin + imazethapyr (PRE only) 
Pummel - metolachlor + imazethapyr (PRE/early POST)    
Ransom – metribuzin + flumioxazin (PRE only) 
Torment - imazethapyr + fomesafen (PRE/POST)    
Vise – fomesafen + metolachlor (PRE/POST; similar to Prefix/Statement) 



 
Current Saflufenacil Herbicide restrictions 
Labels for all saflufenacil products, Sharpen, Verdict, and Optill PRO, currently still 
prohibit mixtures with other site 14 herbicides when applied less than 14 days prior to 
planting.  This includes flumioxazin (Valor, Envive/Enlite, Gangster, Fierce, etc), 
sulfentrazone (Authority products, Sonic), and fomesafen (Prefix, Vise, Torment, etc).  In 
addition, applications of Verdict and Optill PRO should be separated from application of 
the other PPO inhibitors by at least 30 days.  However, the Sharpen label was changed to 
allow mixtures of Sharpen at 1 oz/A with any of these products when applied 14 or more 
days before planting, with the exception of coarse-textured soils with less than 2% 
organic matter.   
 
Sharpen can be applied at rates up to 2 oz/A in soybean burndown programs when mixed 
with anything besides site 14 herbicides.  For soils with more than 2% organic matter, the 
minimum delay between Sharpen application and planting:  1 oz – anytime before 
emergence; 1.5 oz – 14 days; 2 oz – 30 days.  Verdict has similar labeling.  The 5 oz 
Verdict rate can be applied anytime before crop emergence, while rates of 7.5 and 10 
oz/A must be applied 14 and 30 days before planting, respectively.  On coarse-textured 
soils with 2% or less organic matter, the minimum interval between Sharpen or Verdict 
application and planting is 30 or 44 days even at lower rates.  In OSU research, the higher 
rates of Sharpen can substantially improve residual marestail control along with 
burndown, when mixed with another effective residual herbicide, even if applied 14 days 
or more before planting. 
 
Generic glufosinate 
Glufosinate (Liberty) will be available in two Nufarm products in 2015, Cheetah 
(glufosinate) and Cheetah Max (glufosinate + fomesafen), and a UPI product, Interline.  
The Cheetah and Interline formulations have loading (lbs ai/gal) and rates similar to 
Liberty, and the burndown and POST recommendations on LibertyLink crops are similar 
among the three products.   Cheetah Max has a fit primarily in areas where Palmer 
amaranth and waterhemp are a problem.  The mixture of glufosinate and fomesafen can 
improve postemergence control of these weeds and provide some residual control.  
Fomesafen has no activity on marestail, and in OSU research on giant ragweed, the 
mixture of fomesafen and glufosinate was not more effective then glufosinate alone.  In 
fields or areas of fields with moderate to high giant ragweed populations, applying 
glufosinate POST twice is a more effective strategy to reduce populations over time than 
mixing something else with the glufosinate.  The primary reason to mix another herbicide 
with POST glufosinate applications is to improve control of volunteer corn or grasses that 
glufosinate is weak on, which usually involves the use of clethodim, Fusion, or other 
grass herbicide. 
 
Status of Palmer amaranth in Ohio 
Glyphosate-resistant Palmer amaranth has been expanding its range throughout the 
Midwest over the past several years, and Ohio is no exception.  We now have significant 
populations of Palmer in fields in at least 11 Ohio counties – Fayette, Highland, Lorain, 
Madison, Mahoning, Putnam, Ross, Sandusky, Scioto, Wayne, and Williams.  Our 



concern is that the frequency of infested fields is likely to increase greatly in certain areas 
over the next several years.  It’s evident at this point that we have several primary 
mechanisms for the introduction of Palmer amaranth seed into an area: 1) the use of 
animal feed with cotton harvest byproducts as an ingredient, and the manure from these 
operations that is spread on crop fields (also have instances where the semi trailers used 
to haul this feed are cleaned out in fields); 2) combines used in a field are infested with 
Palmer seed, either via purchase of equipment from another area of the country or custom 
harvesting; and 3) the contamination of seed originating from farther west and south that 
is used to establish CREP or wildlife areas.  (Note – ODA will screen any seed used for 
these purposes for the presence of Palmer amaranth seed at no charge.  They have to 
come to wherever the seed is and pick it up, though.  Contact them to get this done.  Do 
not mail it to them or drop it off.) 
 
The most important advice we can provide on Palmer amaranth is – do not let it get 
established in the fields that you farm.  Aside from being careful about the possible 
sources of infestation outlined above, essential steps include the following: 
 
- know if Palmer infestations occur near any of the fields that you farm, and be aware of 
any movement; 
- use broad-spectrum residual herbicides in both corn and soybeans, which control the 
early-emerging Palmer amaranth plants and can prevent the chances of a disaster 
occurring within one growing season; 
- If Palmer plants are evident before the field is treated with postemergence herbicides, 
modify the herbicides used to address glyphosate-resistant Palmer amaranth; 
- scout fields in late July/August for the presence of Palmer plants visible above the 
soybeans.  Get help with identification if necessary and rogue out Palmer plants before 
they can produce seed. 
- Be on the watch for Palmer amaranth while harvesting.  Avoid harvesting through areas 
of Palmer with mature seed. 
 
Additional information on Palmer amaranth can be found at the resources listed above. 
 
What is “overlapping residual” and do you need it? 
The Palmer amaranth problem has resulted in the development of some new herbicide 
management strategies, which are not necessarily needed or cost-effective for the control 
of most other weeds.  One of these strategies, known as “overlapping residual”, refers to 
the use of residual herbicides several times during the growing season to provide more 
flexibility in postemergence herbicide timing, and minimize the need for multiple 
postemergence applications.  For Palmer amaranth, this is driven by the need to apply 
postemergence herbicides when Palmer amaranth is very small, and also control the 
plants that can emerge after and early postemergence application since Palmer has a wide 
window of emergence.  So residual herbicides are applied twice: 1) preplant or at 
planting, which is typical for many soybean fields, and 2) in a mixture with the 
postemergence herbicides (examples – adding metolachlor, Warrant, or Zidua/Anthem to 
a postemergence application of Flexstar or glufosinate).   
 



We expect that this strategy could become necessary in Ohio as our waterhemp and 
Palmer amaranth problems become more frequent.  For most other weed problems in 
Ohio, it’s still most important to use residual herbicides prior to or at planting, and not so 
much in the postemergence treatment.  Our research with giant ragweed has shown that 
making two postemergence applications is the more effective way to reduce populations, 
partly because any herbicides that can be applied postemergence cannot provide enough 
residual ragweed control.  However, postemergence application of residual herbicides 
could be an effective strategy to prevent new infestations of waterhemp or Palmer 
amaranth in areas where these weeds are becoming more frequent, and some dealers are 
advocating this. 
 
Enlist soybeans/corn and Enlist Duo herbicide 
The approval of Enlist soybeans and corn (Dow AgroSciences), and the accompanying 
Enlist Duo herbicide, occurred in late 2014.  Commercial use is probable in 2016, 
although this is contingent on complete export approvals, which had not occurred as of 
October 2015.  The Enlist soybeans are resistant to glyphosate and 2,4-D, and also 
glufosinate (Liberty/Cheetah/Interline).  Enlist corn is resistant to glyphosate and 2,4-D, 
and also the “fop” herbicides (fluazifop, quizalifop).  Enlist Duo, a premix of glyphosate 
and 2,4-D choline from Dow, is the only 2,4-D product approved for: 1) any 
postemergence applications to Enlist soybeans and corn; 2) any applications of 2,4-D that 
occur less than 7 days before soybean planting – essentially any preplant or 
preemergence use that is different than a standard 2,4-D ester label; and 3) any 
preplant/preemergence use in corn that is different from a typical 2,4-D label.  Enlist Duo 
can be applied preplant or preemergence to corn without restriction whereas labels for 
most other 2,4-D products specify application either 7 to 14 days before planting or not 
until 3 to 5 days after planting.  The label for Enlist Duo allows preplant, preemergence, 
and postemergence applications to Enlist crops, up until the R2 stage of soybean and V8 
stage of corn (or 30 inches tall).  It is legal to apply glufosinate to Enlist soybeans, 
although apparently Dow and the sellers of Enlist soybeans cannot promote this.  Mixing 
glufosinate and 2,4-D would be an effective way to use two different sites of action on 
weeds already resistant to glyphosate, but at this time there is no premix of these nor is 
2,4-D choline available by itself for use in mixtures.  The 2,4-D choline formulation in 
Enlist Duo has reduced volatility compared with other available 2,4-D products. 
 
Xtend soybeans and Xtendimax/Engenia herbicides 
The approval of Xtend soybeans occurred in 2015, and commercial use is probable in 
2016.  This is contingent on complete export approvals, which had not occurred as of 
October 2015.  The Xtend soybeans are resistant to glyphosate and dicamba, and there 
will be several dicamba products available for use in Xtend soybeans, although none have 
been federally approved yet.  We assume that these will probably be the only dicamba 
herbicides approved for POST use in Xtend soybeans, or any preplant/preemergence use 
that is not currently allowed on other dicamba products.  The products include Engenia 
(BASF) and Xtendimax (Monsanto), which contain dicamba, and Xtend (Monsanto), a 
premix of dicamba and glyphosate.  These are apparently dicamba formulations with 
lower risk of volatility compared with other currently available dicamba products.  
Application will be allowed anytime prior to or after soybean emergence, up to the R2 



stage.  We do not have other specifics on use since labels were not available at the time 
this article was written. 
 
Resistance and other issues with Enlist and Xtend 
The Enlist and Xtend systems can be effective tools for the weeds that have become 
problematic and herbicide-resistant in Ohio soybean production - marestail, ragweeds, 
waterhemp, and now also Palmer amaranth.  Our concern is that use of the Enlist or 
Xtend system continuously throughout a crop rotation, and using just multiple 
applications of Enlist Duo or a dicamba herbicide, will cause weeds to develop 2,4-D or 
dicamba resistance.  Stewardship that reduces the risk of resistance will require the 
integration of dicamba and Enlist Duo applications with other practices:  fall herbicide 
applications; residual herbicides; inclusion of postemergence herbicides other than just 
glyphosate and 2,4-D; rotation with other technologies; and of course use of non-
chemical weed control methods where possible.   The Enlist label does not specifically 
address the issue, other than to make general suggestions about practices that could be 
integrated “where practical”, and it remains to be seen whether the labels for Xtend or 
Engenia products will be any more comprehensive.  OSU and other land grant 
universities will be attempting to provide more comprehensive information on 
appropriate stewardship of this system in the near future as more widespread adoption 
occurs. 
 
The Enlist Duo label contains other directions/restrictions that are novel or atypical, and 
we assume the Xtend/Engenia labels will have some of the same when they are approved.  
These include the following: 
 
- when a field of Enlist soybeans is being treated with Enlist Duo, and the wind is 
blowing in the direction of a sensitive crop or area, the applicator must leave a 30 foot 
buffer between the Enlist Duo and the sensitive crop. 
- the label specifies the nozzles that can be used for application, and the pressure ranges 
that should be used for each nozzle.  Use of nozzles not on this list is prohibited. 
- Fields should be scouted within 14 days after application to determine if there was 
inadequate performance due to weed escapes or weed species shifts.  Report incidence of 
non-performance to retailer, Dow rep, or call 1-855-Enlist.  If resistance is suspected, 
treat escapes with herbicide other than group 4/9 to prevent seed production.  Dow has to 
keep records and report on this to EPA (I think), with the goal of preventing 
development/spread of resistant populations. 
 
Contact information – Mark Loux 
Email:  loux.1@osu.edu 
Office:  614-292-9081 


