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Abstract

Nutsedge is considered the world’s worst weed, and is certainly one of the most difficult to control in Oregon fields.  Nutsedge not only competes with crops for nutrients and water, but also results in tubers being “tangled” in bareroot tree roots and shipped throughout the country.  When end users determine that nutsedge is being shipped with bareroot trees, the grower may lose sales, and the overall perceived quality of Oregon nursery crops would be diminished. 

The objective of this research is to develop a program to eradicate nutsedge (Cyperus esculentus) in a single cover crop season.   
Research in 2004:
Currently, plots 30’ x 60’ are delineated at a fallow farm owned by J. Frank Schmidt Nursery.  The following treatments were applied:

1. Repeated applications of Roundup and tillage

2. Repeated applications of Manage and tillage

3. Repeated applications of Roundup+Manage (research suggests these two herbicides have a synergistic effect on nutsedge when applied together).

4. Repeated applications of Roundup+Manage and tillage 

5. Application of Roundup, followed by thorough tillage, followed by planting of RR-Corn, then applications of Roundup as needed.  Corn planted in 36 inch rows (approx. 30 lbs. seed/acre)

6. Similar to #4.  Corn cut back mid-summer to facilitate additional herbicide applications.

7. Fumigation with Telone C-35 using standard tarp.

8. Fumigation with Telone C-35 using VIF tarp.

9. Non-treated control.

Two herbicide applications were made.  These plots are free from nutsedge.  Fumigation plots were not as effective this year as they were the previous year.  In the previous year’s research, Vapam was included in the tank mix.  However, the fumigation company that made the application was experiencing technical difficulties and could not apply Vapam.  Perhaps as a result of no Vapam, nutsedge is currently growing in most of these fumigated plots.  Plots with corn planted did not interfere with subsequent herbicide applications, thus they should provide similar levels of yellow nutsedge control.

Plots will have to be monitored through next spring (2005) to realistically determine the level of nutsedge control.  It is possible that some nutsedge tubers had gone dormant, and won’t re-emerge from the soil until next year.  Early next spring the final data will be taken on this project to determine the level of control from each treatment.


From this research and background literature review, the following report will be printed in Digger magazine March 1 (an appropriate timing for obtaining control).  This information has been shared with growers at 5 different seminar/workshop presentations.  After publishing in Digger, the information will be printed on the internet with color photos to further make it accessible to the nursery industry.  Please do not reprint this portion of the report until it appears in Digger, it might need further editing prior to publishing.

Introduction

Yellow nutsedge (Cyperus esculentus) is the most difficult weed to control in Oregon field nurseries.  This article describes yellow nutsedge growth and reproduction, discusses tools for control, and provides management strategies based on an understanding of the plant’s biology.

Many parts of the country contend with both yellow and purple nutsedge (C. rotundus).  Purple nutsedge generally grows below 35( latitude, from North Carolina to southern California.  The locus of nursery production in Oregon is around 45( latitude and therefore over 600 miles north of the limit for purple nutsedge. Yellow nutsedge currently grows in all parts of the U.S. and southern Canada.  For simplicity, the remainder of this article will discuss only yellow nutsedge. 

Yellow nutsedge does not occur in every field; however, where it does it is extremely problematic.  Yellow nutsedge can reduce yields of some agronomic crops, although it is unlikely to compete well with trees and shrubs in field-grown nursery stock.  The primary harm caused by yellow nutsedge is the reduction in marketability of nursery crops infested with it.  When crops grown with yellow nutsedge are shipped, either bareroot or balled-and-burlapped, they will likely have tubers tangled with the nursery crop roots.  Yellow nutsedge will survive transplant from Oregon to almost anywhere in the U.S.  Customers receiving plants with yellow nutsedge will be furious, especially if it establishes and spreads throughout their nursery operation.  This is the crux of the problem for field producers.

Controlling yellow nutsedge requires an understanding of its biology and an appreciation of its ability to spread and reproduce.  Armed with this knowledge, a combination of cultural and chemical controls can be woven into a management plan for subduing this noxious weed.

Seasonal growth

Yellow nutsedge does not compete well with other plants.  In nursery production, crops are initially spaced far apart, they are well watered and fertilized, and virtually all other vegetation is suppressed.  These conditions provide the perfect growing environment for yellow nutsedge: limited plant competition,  ample light, abundant water, and high levels of fertility.  

Yellow nutsedge reproduces by seed, but this is not a major pathway for dispersal.  Most plants do not flower, and whatever seed is produced has relatively low viability (3% to 50%).  The most common pathway for reproduction is the spread of rhizomes and tubers inadvertently by man.  

Tubers sprout in early spring to produce vertical rhizomes that grow up towards the soil surface.  Over-wintering tubers from which these vertical rhizomes initiate are called parent tubers.  Multiple vertical rhizomes can originate from the same parent tuber.  Over 99% of viable tubers occur in the top 12 inches of soil, with most occurring in the upper 8 inches.  

When vertical rhizomes reach  the soil and sense light, they develop a structure called the basal bulb (technically it is a corm, not a bulb).  From the basal bulb develops a new plant with foliage, roots, and horizontal rhizomes.  Horizontal rhizomes spread out from the basal bulb and generate new basal bulbs (and thus plants) which, in turn, produce more horizontal rhizomes.  Spreading rhizomes and new plant formation continues through summer until the end of July when short days trigger tuber formation.  Horizontal rhizomes terminate by forming tubers.  Yellow nutsedge produces tubers at the terminal end of rhizomes only.

A single tuber planted in the spring can result in a colony of over 1900 new basal bulbs and 6800 new tubers in a single season (Tumbleson and Kommedahl, 1961).  A dense population of yellow nutsedge can produce tubers that weigh 15 tons/acre.   Compare that to potatoes where yields of 23 tons/acre are expected in a good year.

Yellow nutsedge tubers can survive in soil up to 2 years (Stoller and Wax, 1973).  They must either germinate before that time or rot.  

Disking

Many field operations use disking or some other form of tillage to control weeds between nursery rows.  Dragging a disk or any other mechanical tillage equipment through soil will drag yellow nutsedge tubers throughout the field.  This is the most common way small nutsedge patches are distributed throughout a field.  

If small patches of yellow nutsedge are observed, flag it off so machinery operators do not further distribute the plant.  Kill the nutsedge by spot spraying with one of the herbicides mentioned below and, for very small patches, dig the nutsedge out of the ground by excavating soil to a depth of 12 inches (replace with clean soil).  After the nutsedge has been eradicated, leave that area of the field flagged for at least 90 days to be sure that nutsedge does not regrow from tubers or rhizomes that evaded your removal efforts.

Preemergence control

Most preemergence herbicides do not control yellow nutsedge because vertical rhizomes can push through their chemical barrier.  The only herbicide labeled for nursery crops that provides nutsedge control are those containing metolachlor (Pennant Magnum).  

Pennant Magnum must be applied prior to yellow nutsedge emergence.  In 2004, it emerged in Oregon around the last week of March, although this was an unseasonably warm spring.  A local nurseryman shared that yellow nutsedge emerges as pie cherries are in bloom, but also warned that not all pie cherries bloom at the same time.  Apply Pennant Magnum at 2 pts/acre just before nutsedge emergence, and follow up with a second application in early summer (June or July).  The key is to have the chemical barrier at its highest concentration just before emergence.  The barrier will last about 4 months, after which a supplemental application will be necessary for thorough control through the rest of the year.

Pennant Magnum also controls grass weeds but generally provides poor control of broadleaf weeds.  For broad-spectrum weed control, including yellow nutsedge, tank mix Pennant Magnum with a herbicide that provides excellent broadleaf control (Gallery, SureGuard, Princep, or Goal).  

Complete preemergence yellow nutsedge control (100% control) with Pennant Magnum is a lofty goal. In long-term crops (crops in the same field more than 3 years), 100% suppression with this herbicide would theoretically cause any tubers in the soil to rot (tubers only persist for 2 years).  For these crops, near perfect suppression may be a viable strategy, albeit a strategy that is difficult to attain.

However, it is just the opposite with short-term crops.  Even with excellent suppression, one-to-three year plants harvested from an infested field can still have viable tubers tangled with their roots.  

Postemergence control

Contact herbicides only kill plant parts covered by the spray and provide virtually no control of underground structures.  Contact herbicides only temporarily burn nutsedge to the ground, and it will certainly grow back.  Translocated herbicides are absorbed by plant foliage and moved throughout the plant so that control of underground parts is possible.  Only translocated herbicides provide meaningful nutsedge control.  Translocated herbicides labeled for nursery crops that control yellow nutsedge include glyphosate (Roundup and many other trade names), halosulfuron (Manage), bentazon (Basagran), and imazaquin (Image).  

When spraying nutsedge growing in close proximity to nursery crops, all four herbicides should be applied carefully by spot spraying as they can cause serious damage to contacted nursery crops.

Apply postemergence herbicides no later than 2 to 4 weeks after emergence.  Research has shown that more herbicide is absorbed and moved to parent tubers when nutsedge are young (Keeley et al., 1985).  

In fields with heavy infestation, there may be an abundance of dormant tubers produced from previous years.  Because of this, no herbicide available today will provide 100% control with a single application.  Wait for nutsedge to re-emerge to make follow-up applications.  Continue spot spraying with herbicides as nutsedge emerges from dormant tubers.  By mid summer (July) mature nutsedge will begin producing new tubers.  By this time of year follow up applications on emerging nutsedge must occur sooner after emergence.  Do not allow plants to develop new tubers.  This regime will deplete the soil of nutsedge tubers over time, but only if herbicide applications are consistent and thorough.

Control with cover crops

Most field producers plant a cover crop for at least one growing season after nursery crops are harvested.  Taking fields out of production for a season is beneficial for soil health.  It also provides a perfect opportunity for controlling nutsedge.  With no nursery crops in the field, there is a greater selection of herbicides available and their use at increased rates is often labeled.  Instead of spot spraying around valuable nursery crops, boom sprayers can provide more thorough, uniform, and efficient coverage.  Timing is still critical.  Make applications soon after emergence as described above. 

There are numerous herbicides labeled for use in fallow fields or other agronomic crops.  Permit (halosulfuron) is the same as Manage but labeled for agronomic crops (and it’s cheaper).  Permit and Basagran can be applied over the top of corn and sorghum (see label for details).  This allows for herbicide applications targeted at yellow nutsedge while growing a cover crop.  

Roundup Ready (RR) crops can also be used for controlling nutsedge while growing a cover crop.  RR crops, such as corn, are genetically modified to be tolerant of Roundup.  Roundup can be applied over the top of these crops  to control weeds, including yellow nutsedge, without harming the cover crop.   Roundup rates are slightly lower when used with RR corn compared to fallow land.  Soon after nutsedge emergence in late March or early April, apply the highest labeled Roundup rate for fallow ground.  A second application of higher rates may be possible before planting RR corn.  Plant RR corn in early June and follow up with labeled Roundup rates (they will be slightly lower) to control escape weeds. 

The over-riding goal when controlling nutsedge in a cover crop situation is to encourage nutsedge germination so it can be killed.  Dormant tubers are almost impossible to control, emerged nutsedge can be killed with currently labeled herbicides.  Apply irrigation and fertilize to cover crops or fallow ground to optimize yellow nutsedge emergence. When followed with timely herbicide applictions, depletion of tubers will be more rapid.

Control among nursery stock

Control efforts when nursery stock are present must be more directed and careful, and thus more tedious compared to broadcast applications in a cover crop situation.  In this situation, apply Pennant Magnum as described above prior to yellow nutsedge emergence.  Watch for escape plants during the first week of April.  Control escapes with one of the translocated postemergence herbicides mentioned above (check labels for rates).  Be rigorous in your efforts to control escape plants.

Conclusion

Yellow nutsedge control is ‘easier said than done’.  Scientist and farmers have struggled with this weed ever since crops were grown in straight rows.  Using information provided in this article should improve your chances of success.

Disclaimer:  This article is for educational purposes only.  Mention of a specific product should not be interpreted as an endorsement, nor should failure to mention a product be considered a criticism.  Always read the product label prior to using any herbicide.

Dr. James Altland is a nursery crop extension agent at the North Willamette Research and Extension Center.  He can be reached by email at James.Altland@oregonstate.edu or calling (503) 678-1264.  Find more information on this and other nursery related topics at his website: http://oregonstate.edu/dept/nursery-weeds/  .
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