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Japanese stiltgrass, also known by several other names including annual jewgrass, bamboograss, flexible sesagrass and Nepalese browntop, is a shade tolerant C4 summer annual grass.  A native of Asia, it was first discovered in the U.S. in 1919 near Knoxville, Tennessee.  From this initial infestation it has spread rapidly and is now widely distributed in wetlands and mesic and floodplain woodlands throughout the eastern United States.  Unlike most C4 plants, Japanese stiltgrass is uniquely adapted to low light conditions.  It can flourish without a significant growth reduction in as low as 18% full sunlight, and at 5% full sunlight growth was only inhibited by 17%.  Recently, it has encroached into crop production acreage, landscape plantings and turfgrass. 

We are in the process of conducting numerous studies on the management, biology, and competitive ecology of Japanese stiltgrass.  We are conducting three main experiments:

1. Optimum weed control strategies:  herbicide comparisons, application timing, dose and frequency of application.

2. Impact of selective removal compared to traditional non-selective removal strategies on Japanese stiltgrass control and native species recruitment.

3. Reproductive and Seed biology

Optimum weed control strategies.

Herbicide Application Timing.  The effectiveness of fenoxaprop (Acclaim Extra), sethoxydim (Vantage), and imazapic (Plateau) applied early season (pre-tillering), mid-season (1 to 3 tillers) and late-season (prior to flowering) were compared in 2002 and 2003.  The studies were conducted in natural stands of Japanese stiltgrass.  Percent control was visually evaluated periodically throughout the season.  This fall, we also intend to estimate seed production, particularly in the late-season plots where some plants will reproduce.  From those plots that do produce seed, we will conduct germination and viability tests in the spring of 2004.  We can determine the amount of seed production that still occurs when chemical management is employed late in the season.  This is critical since our goal for long-term management is reduction of the seed bank. .

All three herbicides controlled Japanese stiltgrass.  Early season applications provided season-long control in 2002 and 2003.  Applications at the later growth stages resulted in slightly different results.  In 2002, applications at the 1- to 3-tiller stage were effective, but late season applications were less effective.  In 2003, late season treatments were more effective than mid-season treatments.  Reasons for the differences between years are not known, but environmental conditions were dramatically different.  In 2002 the area was under a severe drought.  In 2003 the area experienced significantly higher than normal rainfall.    These results suggest that multiple applications may sometimes be necessary and post-treatment scouting should be employed to determine if re-treatment is necessary.  

Herbicide Dose and Frequency.   The effectiveness of single and multiple applications of Acclaim Extra and Vantage were compared in established stands of Japanese stiltgrass in 2002 and 2003.  Herbicides were applied at ½ X and 1X labeled rates, with the first application being made when Japanese stiltgrass was at the 1 to 3 tiller growth stage.  Percent control was evaluated throughout the season.   Both herbicides controlled Japanese stiltgrass. 

For both Acclaim Extra and Vantage, two applications provided better control than one application.  With two applications, the ½ rate provided control equal to two applications at the full-labeled rate.  

Impact of selective removal compared to traditional non-selective removal strategies on Japanese stiltgrass control and native species recruitment.


A multi-year study assessing the impact of traditional (non-selective) and selective Japanese stiltgrass control strategies on seedbank longevity and recruitment and establishment of native species is being conducted.  We are comparing the currently recommended* management strategies of hand weeding, weed whacking, or Roundup late season prior to seed set, with a more selective management strategy utilizing Acclaim Extra.   The goal is to selectively manage Japanese stiltgrass over several years to eliminate the seed bank, while maintaining and hopefully recruiting more of the native species to allow a plant community to be less susceptible to invasion.  The data to be collected includes annual estimates of percent cover of all species.  


We have completed two years of treatments on this study.  The data thus far supports our hypothesis that selective removal of Japanese stiltgrass early in the season results in greater groundcover of dicot forbs, seedling native tree species, than in plots receiving currently recommended treatments.  These treatments will be continued through 2004 and 2005 to evaluate the impact of treatments on native vegetation establishment and Japanese stiltgrass seedbanks.  

Reproductive and Seed biology.

In conjunction with the multi-year study described above, we are collecting soil cores annually to monitor the impact of management strategies on the soil seed-bank.  Soil cores are placed in the greenhouse each March; germinated seedlings of all species are counted.  Longevity of the Japanese stiltgrass soil seed-bank will be monitored for at least four years.  


We are also conducting studies investigating the dormancy characteristics and germination requirements for Japanese stiltgrass.  We are also investigating the flowering stimulus of short-days in controlled growth environments.  We are comparing flowering in short day (long nights) environments versus long-day environments (short nights) at two different alternating temperature regimes (26/22 C and 22/18C).  We will also investigate how soon flower induction is stimulated when moved from long days to short days.  

Another aspect of our research is to ascertain at what point seed are viable or capable of becoming viable in the reproductive development of Japanese stiltgrass.  Japanese stiltgrass produces cleistogamous seeds, fertilized before the inflorescence is visible.  Understanding the environmental cues that signal floral induction and at what point viable seeds are produced will enable land managers to better plan control programs to prevent seed production.   

*Currently recommended by the Nature Conservancy in their elemental stewardship abstract for Microstegium vimineum.

Budget. 

Thus far we have not received funding from any outside agency to support this work.  Graduate student support has been through a teaching assistantship from the Department of Horticultural Science.  Operating support has been through federal formula funds through the NC State University office of research.  Due to budget cut-backs, formula funds are no longer available.  Furthermore in 2004, the final year of the Ph.D. student’s project, it is imperative that the student be relieved of teaching assistantship duties so she can focus on the data acquisition, analysis and reporting.  The following is a budget summary needed for the 2004 year.  We are applying for a USDA National Research Initiative grant which, if funded, will provide operating support to continue this project from 2005 through 2007.  

Budget details: 

Student support (5 months stipend for graduate research assistantship; the other 7 months are already paid from another source)   -------------------------------------------------------------  $6570 

health insurance (required by NCSU)  for grad student ---------------------------------------  $800

Supplies.  --------------------------------------------------------------------------------------------- $800


Erosion matting to reduce seed spread between treatments, sprayer supplies, nozzles, CO2 propellant for sprayer, etc; replacement blades, gas and oil for "weedeater"; plot marking stakes and flags; greenhouse flats and potting substrate for germinating field collected soil cores; clip boards, paper, pencils for recording data; computer disks for storing data; etc.

Travel ----------------------------------------------------------------------------------------------    $1800


travel expenses for project vehicle to experiment sites; travel for Project leader and graduate student to present results at one regional or national weed management conference and to attend the NC EPPC conference.

Total funding goal for 2004 ---------------------------------------------------------------- 
     $10,000

Any support toward this funding goal will be appreciated. 
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