Soybean Weed Management 2011
Part I – Avoiding Yield Losses
By Jeff Coultas, Consulting Agronomist for Seeds 2000, Inc.
Soybeans prices have been pushed higher this year due in part to lower production and government forecasts showing tight supplies.  With the soybean crop worth more, it is imperative that producers are on top of weed management issues in soybeans to ensure maximum yield potential.
Many growers are revisiting the use of a preemergence, residual herbicide (PRE) ahead of a glyphosate application out of prudence or necessity.  Prudence is driven by the need to maximize the yield potential of every soybean field by using a sequential herbicide program that prevents early season, yield-limiting weed competition while confronting weeds with a diversity of herbicide modes of action (MOA) to reduce the potential of weeds developing resistance to any herbicide used excessively.  The necessity is the result of glyphosate resistance occurring in waterhemp, common lambsquarters, common and giant ragweed in addition to weed resistance to ALS, PPO and other herbicides (Table 1 and map).  
The principle reason to manage weed is to prevent yield loss.  Although soybeans tolerate weed competition somewhat better than corn, there is still a sizeable risk of yield loss from early weed competition in soybeans.  Research at several Universities has shown that the critical period for weed competition in soybeans typically occurs before V3 but can occur as early as V1 (1).  Weed species, emergence date and density, as well crop row spacing, density and growth habit all interact with environmental conditions to influence the critical period and the impact weeds have on soybean yield.  Shorter critical periods occur in fields with higher weed densities (more than 5/sq. ft.) and weeds emerge with the crop, than in fields that are clean during the first weeks of soybean growth.  A PRE usually extends the critical period by delaying weed establishment.  Soybean losses of up to one bushel/day for each day a herbicide application is delayed, once the critical period has been reached.  Narrow row soybeans(less than 30 inches) have been shown to delay the critical period while suppressing weed growth and yield impact, making the need for a PRE, residual herbicide a benefit in narrow rows but essential in wide row soybeans (2).  The interaction of management practices to increase crop yield and competitiveness is demonstrated in a research project at the University of Minnesota designed to evaluate factors affecting harvest losses due to low pod set in soybeans.  The study concluded that short maturity group soybeans are most susceptible to the problem and increasing plant density and uniformity was the most reasonable solution (http://sroc.cfans.umn.edu/prod/groups/cfans/@pub/@cfans/@sroc/@outreach/documents/asset/cfans_asset_176021.pdf.).  This same management tactic would also provide better weed management.
Weeds that emerge after soybean emergence are less yield-limiting than those emerging with the crop.  Late emerging weeds are less damaging to soybean yields if emergence is delayed beyond the V3 stage of soybeans.  Research at Iowa State University showed delaying  waterhemp emergence beyond V3 stage of soybeans resulted in a 93% reduction in waterhemp biomass, 50% reduction in survival, a dramatic decrease in seed production and less than 6% reduction in soybean yield (http://www.weeds.iastate.edu/mgmt/qtr98-4/ispbwaterhemp.htm).  Time and duration of weed emergence has a significant impact on early season competition with soybeans as well selection of herbicides and time of application.  At the University of Wisconsin a study was conducted for 3 years to record the emergence time of perennial, biennial and annual weed species common to crop production (http://www.soils.wisc.edu/extension/wcmc/proceedings01/Doll-2.PDF).  Kochia and buckwheat emerged in March followed by mustard, lambsquarters, giant and common ragweed in early April.  In late April smartweed, velvetleaf, black nightshade, woolly cupgrass and foxtail species emerged.  Cocklebur, pigweed, waterhemp and panicum species began emerging in May.  Giant foxtail, velvetleaf and waterhemp have the longest duration of emergence (www.extension.umn.edu/distribution/cropsystems/components/DC7527.pdf).  Considering all of this information demonstrates the need for sequential applications of several different MOA herbicides to cover the weed spectrum and emergence period.  Consult the NDSU Weed Guide to find detailed information regarding herbicide effectiveness and application timing for specific weeds (http://www.ag.ndsu.edu/weeds/weed-control-guides/nd-weed-control-guide-1).
There is a general consensus that using weed height is about the most reliable method to determine when postemergence herbicide applications should be made.  Weed height accounts for a weed’s susceptibility to various herbicides and the potential yield effects of weed competition.  Using the critical period and weed height as guidelines for postemergence applications will help prevent yield loss from weeds in soybeans.  In soybeans, V3 stage and 3-4 inch weeds is a good general guideline for weed removal for an initial POST application.  Consult individual herbicide labels for specific use instructions to ensure effective control and avoid crop tolerance issues.  
The key to fielding effective weed management programs that rely on herbicides is knowledge of the weed species in each field, the time and duration of germination, the competitive impact on yield and their response to various herbicide groups.  While it’s most important to plan herbicide deployment that covers the critical period of weed competition, late applications of herbicides to “clean-up” fields or try to reduce seed production may do more harm than good by applying additional herbicide selection pressure in favor of resistant biotypes.
The advantage of a PRE herbicide is reducing the risk of yield loss or poor weed control by delaying weed emergence during the critical period, removing early emerging, competitive weeds and providing a more uniform, susceptible weed community for POST herbicide applications.  
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Areas and counties of ND and MN having
known and suspected glyphosate-resistant weeds
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