Sunflower Weed Management
By Jeff Coultas, Consulting Agronomist for Seeds 2000, Inc.
Weed control in sunflowers is one of the most critical elements in a management system that optimizes yield and quality.  Sunflowers are planted at low densities and develop slowly during the initial weeks after planting.  Weed competition with sunflowers during the first four weeks after emergence from species adapted to cool conditions , like wild mustard, kochia and wild oat, can reduce sunflower yield by 30%.  Once sunflowers become established they compete more effectively with weeds.  Herbicide options for sunflowers have expanded, but there is a need for an integrated approach to maintain successful weed management strategies to preserve yield potential.  An integrated approach to weed management in sunflowers will consider many tactics including:
1. Field specific information on weed species, location and density to facilitate prescription management.
2. Crop rotations that maximize herbicide, tillage and crop management options that keep difficult to control or resistant weed species in check prior to planting sunflowers.
3. Rotation of herbicide modes of action in sunflower and rotation crops to create multiple challenges for weeds to escape or adapt to.
4. Multiple herbicide application times in sunflower and rotation crops to increase the spectrum and complexity of control.
5. Narrow row spacing, optimum plant density and distribution to increase sunflower yield potential and competitiveness with weeds.
6. Tillage and mechanical cultivation to supplement herbicides used in sunflowers.
Weeds that most often present problems for sunflower growers in MN and ND include kochia, mustard, foxtail species, marshelder, buckwheat, pigweed species, cocklebur, biennial wormwood, buckwheat and Canada thistle. Table 1 (attachment) provides a guide for herbicide selection based on weed species, effectiveness and herbicide mode of action (MOA)[footnoteRef:1].  Species with limited herbicide options must be managed prior to seeding sunflowers in small grain, corn or soybeans which have more diverse herbicide MOAs and crop competitiveness.   Establishing a weed-free seedbed and maintaining it through the first four weeks after sunflowers emerge requires use of burndown, residual and foliar herbicides in most tillage systems. [1:  Herbicide classification based on mode of action can be found on every herbicide label.  ] 

Crop rotation and tillage practices for sunflowers and rotation crops can positively affect weed management while increasing yield potential.  In many cases no-till for moisture conservation will also preclude weed seed burial, increase seed exposure to degrading conditions and leave seed in the soil undisturbed.  Maintaining crop residue may inhibit weed seed establishment while protecting soil from erosion, capturing and retaining moisture.  Rotating broadleaf crops and legumes with small grains promotes better yields, prevents disease buildup and challenges weeds with different crop growth habit, row spacing and plant arrangement that facilitate weed management.  Using glyphosate tank mixed with a residual herbicide premergence with Clearfield® and ExpressSun® tolerant hybrids and postemergence grass herbicides allow growers the flexibility to manage many of the yield limiting weeds in reduced tillage sunflower systems.  
The number of herbicides registered for use in sunflowers is limited but there is enough diversity to effectively reduce yield losses from weeds.  Attention to the weed spectrum in a field plus application information and conditions is requisite for success.  Spartan controls many annual broadleaf weeds particularly kochia and pigweed species but buckwheat, marshelder, mustard, ragweed, nightshade and foxtail are only partially controlled.  Spartan and other residual herbicides require varying amounts of moisture for activation and effective weed control so plan preplant application timing accordingly to take advantage of early season rainfall.  Based on historical and forecast information, applications may not to be applied prior to planting to ensure Spartan gets the 0.5-1.0 inches of rainfall for activation and soil placement to reach germinating weeds and minimize the risk of crop injury.  Apply Spartan before sunflower seed germinates to avoid crop injury.  Spartan enters the plant via root absorption and inhibits protoporphyriogen oxidase (PPO inhibition) enzyme which is necessary for chlorophyll formation and ultimately causes cell membrane disruption, leakage and death.  Weeds emerging from the soil become necrotic and die after exposure to sunlight.  The PPO enzyme in weeds is more susceptible to Spartan than sunflowers which provides a margin of crop safety.   Sunflower tolerance to Spartan is good on medium to fine textured soils with more than 3% organic matter but may be compromised on low organic matter soils or soils with a pH greater than 7.5.   
The introduction of Clearfield and ExpressSun herbicide tolerant hybrids has given producers new options for postemergence control of broadleaf and grass weeds.  Beyond© herbicide for use in the Clearfield Production System provides contact and residual control of key grass and broadleaf weeds, including foxtails, marshelder, cocklebur, pigweed species, and nightshade.  Beyond is absorbed through plant leaves and roots and will provide residual control of susceptible weeds when adequate soil moisture is present.  Express© herbicide controls many broadleaf weeds including Canada thistle but should be tank-mixed with Assure II or related chemistry for grass control.  Express is absorbed through plant foliage and does not have adequate soil residual activity to control weeds germinating after application.  Neither product will control ALS resistant weeds and are not standalone products for kochia.  New hybrids with these herbicide tolerant traits are rapidly becoming available for all segments of sunflower oil and confection market.
Table 3 provides guidelines for planting restrictions for various crops after use of Spartan, Beyond or Express in sunflowers.
Herbicide resistant weeds can complicate weed control in sunflowers, making it important to address those species in crops grown prior to sunflowers.  Table 2 (attachment) identifies the weed species in ND that have confirmed resistant biotypes and herbicide modes of action.  Repeated use of specific herbicides eliminate susceptible plants while resistant plants become more prevalent in the population.  Local use practices will determine if resistant biotypes become a problem.  Species with wide genetic diversity and seed dispersal can develop resistance rapidly.  Kochia and waterhemp are two prime examples.  Tank mixing different modes of action has proven to be an effective tactic but using different modes of action in crop rotations helps prevent the selection of resistant biotypes.  A good tactic for sunflower and other crops for weed management and stewardship is the use of soil residual herbicides at planting followed by postemergence products for full spectrum weed control.
Successful weed management tactics will include sound crop management, herbicide stewardship coupled with knowledge of the weed situation in each field for sunflowers and rotation crops.
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